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WHCTPYMEHTY 329

296 - BbleMKa 30Hbl: paAuMyC MHCTPYMEHTa 3afAaH Ha HOMb [MUHUMYM:

10*3ncunoH] 329

297 - BbleMKa 30Hbl: MEpeKpbITMe NpeBbillaeT pagnyc UHCTPYMEHTa 329

298 - BbleMKa 30HbI: OTK/IOHEHMe No rnybuHe maet ot Z=0.0 329

299 - BbleMKa 30HbI: HenNpaBwuibHas KOOpAWHATa Z BO34yXxa 329

300 - BbleMKa 30HbI: C/MWIKOM MHOro npodwunen ansa ouenkun (>300) 330
12.3 Ownbkm napamMeTpuuyecKoro NnporpaMMupoBaHus 330

101 - MapameTpuyeckoe NporpaMMmMpoBaHme: CJIULLKOM AJIMHHAA CTpoKa 330

102 - MapamMeTpuyeckoe NporpaMMmMpoBaHue: HenpaBWIbHbIN CUHTAKCKUC 330

103 - MapamMeTpuyeckoe NporpaMMmMpoBaHue: nepeMeHHas <r>,

BbI3BBaHHas Mo UMEHU, He HalaeHa 331

105 - MapameTpuyeckoe NporpaMMmMpoBaHMeE: YNCIEHHOE 3HayeHue

npesbilaeT AONYCTMMbIN Ananas3oH (-3.4E+30; 3.4E+30) 331

106 - MapameTpuyeckoe nNporpaMMUpoBaHUE: peLleHne napameTpa B

BMAE C/MLWKOM ASIMHHOWN CTpOKK (Makc.: 260 cMMBOSIOB) 331

109 - MapameTpuyeckoe NporpaMMMpoBaHue: HEMpPaBWIbHbIA KOHTEKCT

AN UCMNOJSIb30BaHUSA apryMeHToB NMoAnporpaMmbl 331

111 - NMapameTpuyeckoe NporpaMMmMpoBaHme: HenpaBWIbHbIM KOHTEKCT

L1159 UCMOMb30BaHMA MEPEMEHHbIX <$> 331

112 - MapameTpuyeckoe NporpamMMmMpoBaHme: HenpaBU/IbHbIM KOHTEKCT

[19 MCMOMb30BaHUA MEPEMEHHbIX <r> 331
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115 - MapameTpunyeckoe NporpaMmMmmpoBaHue:
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116 - MapamMeTpuyeckoe NporpamMMmMpoBaHue:
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117 - NMapamMeTpuyeckoe nporpaMMmMpoBaHue:
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118 - MapaMeTpuyeckoe nporpaMMMpoBaHue:
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119 - MapamMeTpuyeckoe NporpamMMmMpoBaHue:
nepeMeHHomn <$>

120 - MapamMeTpuyeckoe NporpamMMmMpoBaHue:
nepeMeHHon <v>

121 - MapamMeTpuyeckoe NporpamMMmMpoBaHue:
nepemMeHHon <o>

122 - MapaMeTpuyeckoe nporpaMMmMpoBaHue:
MHOro onepaHaos (Makcumym: 30)

123 - MapaMeTpuyeckoe nporpamMMmMpoBaHue:

124 - MapaMeTpuyeckoe nNporpaMMmMpoBaHue:
4YMC/IOM onepaHaoB
125 - MapameTpuyeckoe NporpaMMmMpoBaHue: AesieHne Ha HOJb

126 - MapameTpuyeckoe NporpamMMmMpoBaHue: 3HadeHne
TpUroHoMeTpuyeckon dyHkuUmMm (sin, COS) He NonagaeT B UHTepBasa OT
-1 00 +1

127 - MapamMeTpuyeckoe nporpamMMmMpoBaHue:
OoTpuLaTeNbHOr0 Yncna

128 - MapameTpuyeckoe nNnporpaMMMpoBaHue: BO3BEAEHWNE B CTEMNEHb C
HenpasWbHbIM NoKasateneMm [MUHuMyMm = 0; makcumym = 10]

129 - MapameTpuyeckoe NporpaMMmMpoBaHune: HernpasuabHas OyHKLUSA
reoMeTpuyeckon 6ubnmortekn

130 - MapameTpuyeckoe nNporpamMMmpoBaHune: yHKLUS C ONyLLEHHbIM
06s3aTeNbHbIM apryMeHToOM

132 - MapameTpuyeckoe NporpaMMmMpoBaHMe: HeNpaBW/bHbIN Yroa Ans
pacyeTa TaHreHca

134 - MapaMeTpuyeckoe NporpamMMmMpoBaHme: CJIULLKOM MHOIMo
BCTPOEHHbIX BbBOBOB KJIMEHTCKMX DYHKLMA (MaKCUMyM: 5)
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12.13 Ownbku Npu NPpMMEHEHNUN KOPPEKLUNN HA MHCTPYMEHT

261 - KoppeKuus Ha MHCTPYMEHT: Yype3MepHas KOppeKuunsa Ha paauyc
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262 - KoppeKuusi Ha MHCTPYMEHT: Ype3MepHasi KOppeKLmns Ha OTpe3oK
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TpaCAD

1.1

BBeneHue

Y10 3TO Takoe

TpaCAD Bepcus 2.4.25

TpaCAD npeacTtasnsieT cobon cuctemy CAD/CAM, peannsoBaHHYO B rpaduyeckon cpene, no3BosoLLyto
Cc034aBaThb, MEHATb U UMMOPTUPOBaTb paboyne NporpamMmbl 1 paspabaTbiBaTb NEPCOHANIN3NPOBAHHbIE MaKpo- U
noAnporpamMmbl 1 NpeAHasHayYeHHyo AN NporpaMMMpoOBaHMsa CTaHKOB C YMCJIOBbIM NMPOrPaMMHbIM yrpaB/ieHneM
ona obpaboTkn gepesa, MeTanna, Mpamopa M naacTMacc.

Paboyas 30Ha cooep>XUT MEHI0 U MHOrOMYHKLMOHAsbHbIE NaHenn ynpasneHus (J1eHTa), opraHn3oBaHHble TaKnM
obpa3omM, 4Tobbl co3gaTb Cpeay Ans NpPOCTOro cosgaHus paboyeln nporpamMmol.

Pabouas nporpaMMa opraHusoBaHa B BuAe CMUCKOB OrnepaLlnii, OpraHn30BaHHbIX MO FPaHu NPUMEHEHWS.

BasoBas reomeTpus, Ha KOTOpOI onpeaensieTcs nporpamma, - napasnnenenunes, 3agaHHbii TpeMsi pa3Mepamu
(8NvHa, BbICOTA U TOMLWMHA) U WECTbO rpaHaMn npumeHeHust. K aToh 6a30BOM reoMeTpum MOXHO A06aBUTb
BOOOLLE COCTaBHble U OPUEHTUPOBAHHbIE MIIOCKOCTU (NEPEMEHHbIE FEOMETPUN: MOCKUE, KPUBbIE U MOBEPXHOCTU) U
accouumpoBaTtb C KaXAO0M U3 HUX CMMCOK onepaLlui.

Pabouasa nporpaMMa npeacTaB/ieHa kak B rpaduyeckoM, Tak U B TEKCTOBOM (popMaTe C HEMEANIEHHbIM
B3auUMOAENCTBMEM MeXAy 3TUMWU ABYMS NpeacTaBleHUaIMU.

MpeacTtaBneHve B rpadumyeckoM dopmaTe MOXeT BbINOMHATLCS B ABYX- WUIN TPEXMEPHOM M306paXkeHun unu B
BWAe pa3BepTKM AeTanu Ha NN0oCKOCTM (KapkacHoe npeacTaBfieHue), rae AByxXMepHoe rpaduyeckoe
n3obpaxkeHne WM KapkacHoe npeacTaBiieHne No3BosST oTobpaxaTb onepauun Ha NIOCKOCTU KaxaoWn
OTAE/NbHOM rpaHu, a TpexmepHoe rpadunyeckoe nsobpaxeHue gaet obwmi B4 onepaumn Ha geTanu.
MpeacTaBneHne MOXeT NoBopavnBaTbCsa (NO TPeM MAOCKOCTSM BpalleHusl, He3aBUCUMbIM MexAay cobolt),
pacLwMpATBLCS, YMeHbWATbCS (C 3yMOM Ha HECKONbKUX YPOBHSAX) WM LLEHTPOBATbCSA HA OCHOBe noTpebHoCTeMn.

Fpadurueckoe npeacTabieHne NO3BOSET BbINOHATbL UHTEPAKTUBHbIA BbIGOP onepauuv unm rpynnbl onepauuni ¢
BO3MOXHOCTbIO MOAKIOYEHNSI MHOFOYMUCNEHHbIX DUNLTPOB 0To6paxeHus. Ucnonb3yoTcs pasnnyHble
BCroMoraTe/ibHble cpeacTBa:
e KypCcoOp B Buae KpecTa
e MHelKa
e CeTKa C MOCTOSIHHbIM LIAroM UK C OTAE/bHbIMW 3/1IEMEHTaMM C BO3MOXHOCTbIO MHAUBUAYaNu3aumm
3/71IEMEHTOB CeTKM (pelleTka, BepLlmHbl U T.4.)

MpeacTaBneHve B TEKCTOBOM dopMaTe NO3BOJISIET UMETb CTPYKTYpPHOe oTobpaxkeHne nporpamMmbl rpaHu. OH
BKJIlOYaET BCe 3anporpamMMMpoBaHHble 6J10KK, BK/IOYas Te, KOTOpble HE UMEIOT 3aAaHHOro rpaduyeckoro
npeacTaBneHns

o 610KM normyeckmx orpaHndeHmn (IF.. ELSEIF.. ELSE.. ENDIF)

e 6/10KM, COOTBETCTBYIOLME 3aNPOrpaMMUPOBAHHbBIM MOrPeLIHOCTAM

e 331aHNS NIOKasbHbIX NepeMeHHbIX

e KOMMEHTUpyeMble 610KM

B yacTHOCTH, TEKCT NporpaMMbl NpeAcTaB/ieH C OTCTyNamMu ANS BblAeNeHUss CTPYKTYPbl 3aAaHHON BCTaBNEHHbIMU
JIOrMYECKUMN YCIIOBUAMM.
TekcToBbIM hopMaT - 3TO NpeAcTaBsieHne nporpammbl B ASCII, gonycKatowmii:
e OTAENbHbIA U MHOXECTBEHHbI BbI6Op
e B C/ly4yae C/0XHbIX onepauui (NoanporpamMm uam Makponporpamm) - otobpa)keHme OTAEsbHbIX
onepauuii, oTBevalLWwmx ee pa3BUTUIO
e B CJlydyae C/I0XHbIX onepauunin, NPUMEHUMbIX K HECKOJIbKUM rpaHaM (B/IOXXEHHbIE BbIBOBbI), -
oTobpaXkeHne nepeyHen onepaumni, COOTBETCTBYIOLWMX CO34aHNIO KaXXA0M rpaHn

Onepaunn MOryT BBOAUTLCS BbIGOPOM U3 rpadmnyeckon nanuTpbl C BBOAOM reoOMeTpUYECcKMX 3/1IEMEHTOB U
npuMeHeHneM MHCTpyMeHToB CAD, Hanpumep, HanMcaHue TEKCTOB W BbleMKa 3aMKHYTbIX 30H.
NX n3MeHeHVe MOXeT OCYLLeCTBNSATbLCS:
e BO3JENCTBYSA HanNpsAMYy Ha OTAE/NbHYI onepauuio
e MNpUMEHsIs M3MeHeHus, oblKne Ans rpynnbl onepauui
e MNPUMEHS reoMeTpuyeckue TpaHcdopmauum K rpynne onepaunii (nepeHoc, CUMMETPUM, NOBTOPEHUS)
e MPUMEHSS MHCTPYMEHTbI MaHUNyMpoBaHus npodunsmm (MacwTtab, NHBEpCUsi, NpepbiBaHns, CoeaUHEHS,
KOppeKUMs Ha UHCTPYMEHT)
Onsa ueneHanpaBfeHHOro MaHUNyNMpoBaHUs paboyel NporpaMMoi npefycMaTpmMBalOTCs MHOMOUUCIEHHbIE
UHCT MEHTbI:
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e 06LMe UHCTPYMEHTbI: NepeHoc, BpalleHne, CUMMETPUM, NOBTOPEHMSA NOCeA0BaTebHO Ha
YyCTaHOBJIEHHbIX MapLlpyTax, pa3buvBka NoAnporpamMMm uaM MakpokoMaHAbl

e WHCTPYMEHTbl Npoduns: MHBepcusa, Mmacwtab, NpMMeHeHMe TEXHONOMMN, coeamHeHns npodunen,
U3MEHEeHWe BEepLUNH, NMPUMEHEHME OTKPbITUS WK 3aKpbiTus, pparMeHTaums u MMHUMMU3aumus,
npepbiBaHne, paclumpeHne npodwunen

e MHCTpyMeHTbl CAD: co3aaHMe TEKCTOB, BbleMKA 30Hbl, pe3ka npodunen, co3gaHne KpuBbIX CnianHa mns
MOSININHUIA, pacKpoi GOpM, NCNONb30BaHWE OnepaLmi, NPUMEHSIOLWNX reoMeTpuyeckmne
TpaHcdopmauuu.

OcobbiM acnekToM 3afaHus onepauui SBASETCS NapaMeTpudecKoe nporpamMMvpoBaHue, no3sonstlee
MCNoNnb3oBaThb:

e MepeMeHHble AeTanu

e MaTeMaTU4yeckue, reoMeTpuyeckue, cTaTUCTUYECKUE, fIorMyeckne dyHKUMU U dyHKUUKN paboTbl Co
CcTpokamu

e TexHosornyeckue yHkLUM

MapaMeTpuyeckoe NporpaMMMpoOBaHUE MOXET UCMONb30BaTLCS NPU 3alaHWUU NPOrpaMMHbIX NEPEMEHHbIX,
nepeMeHHbIX reoMeTpuii U NapaMeTpoB onepaLuii.

BaxHO MoAYepKHYTb BO3MOXHOCTb 3alaHNsa KIMEHTCKUX PYHKUMIA. TO PyHKLUM, KOTOpble 06pabaTbiBaloT NOrUKY
pacueTa, onpefeNleHHY0 UCXOAs U3 NMOTPe6GHOCTEN KIMEHTA U KOTOPble 3aTEM MOTyT MUCMOJIb30BaThCS Ha No60M
YPOBHE MpOorpaMmMmMpoBaHusl.

®YHKUWM 1 NepeMeHHble apryMeHTbl, NpefyCMOTPEHHbIE B NapaMeTpuMyeckoM NporpaMMuMpoBaHunm, obecneunsatoT
BO3MOXHOCTb MOJIHOrO yrNpaBfieHUsi KOHTEKCTOM, B KOTOpoM paboTtatoT TpaCAD u kaxaasa otaenbHas pabouyas
nporpaMma:

e TexHoNorus

e 33/laHusl, CBsI3aHHble C KOHdUrypauuen

e pEXUM BbINOJIHEHUS

e 3a/laHVe reoMeTpUYECcKUX XapakTepUCTUK AeTanu

OcobeHHO a3 dhekTuBHa yHMBepcanbHas GyHKLUMA reoMmeTpuyeckon 6ubnmotekmn, npegoctasnsiowias
HeMea/leHHOe pelleHVe NpobneMaM reoMeTpuyeckoro xapaktepa, B T. Y. MOBbILEHHOM CMOXHOCTM.
Bonblioe 4ncno @yHKLMI U NepeMeHHbIX apryMeHTOB, NpeAyCMOTPEHHbIX B MapaMeTpuyecKoM
nNporpamMMMpoBaHUK, NO3BOJSIUIO Peann3oBaTh KOHTEKCTYasibHYH NOMOLb Ha 3Tane NporpaMMMpoBaHus
e MOXHO BblbpaTb MYHKLMIO (MM NEPEMEHHbBIN apryMeHT) U3 ynopsiA04eHHOro cnucka
e MOXHO 3anpoCcuUTb 0TOHpa)keHne NOMOLLM, CBA3AaHHOM C CMHTAKCUCOM BbiBOBa DYHKL UM

O6uwme 3agaHnsa geTann AOMNYCKalT MOBbLIWEHHYH CTeneHb OrpaHNYeHNn UCMOJIHUTEJIbHOIo cocTaBa paboueli
nporpammbl. Takum obpasom, BCero oAHa 3aperMcTpupoBaHHas NporpaMMa MOXeT FreHepupoBaTb HEOrpaHUYeHHoe
YMCNIO pas3NNYHbIX paboymnx CXeM Ha CTaHKax C pPas/iniHbIMM reOMEeTpPUYECKMMUN XapaKkTepucTukamm (pasmepamu,
3agaHneM paboumx rpaHeint), pexmMamm BbiNoNHEHNS (HOPMasbHbIA, B 3€pKasibHOM OTPa)Ke€HUN), UCKIIYEHUIMHU,
NOBTOPHbLIMM 3a4aHUAMWN NPOrPaMMHbIX NepPeMEHHbIX (CABUIroB, NepeMeHHbIX LUKIa).

DYHKLUMOHANbHOCTb Packpos naHenen n / nunm opm npegnaraet CUCTEMY pPacKposi, MHTErPUPOBaAHHYO CO Cpeaom
NpPOrpaMMMpoBaHNS OTAENbHbIX YacTen:

e C AMHAMWYECKWUM OTKPbITMEM CMUCKOB Packpos

e C aBTOMaTMYECKWM pacrno3HaBaHWeM NMporpamM, co3gaHHbIX ¢ nomowblo CAD Tpa

e C NpsSIMbIM UMNOPTOM M3 Apyrux dopmaTtos (g-kosa, DXF)

e C NpsAMbIM CO3[4aHMEM OTYETOB, NPOU3BOACTBEHHbIX PalioB, 3TUKETOB.

NoakntouyeHne n pexkmmbl PyHKLLMOHMPOBAHUSA

Mporpamma nMeeT Tpu pabounx pexuma:
o Essential (CywecTBeHHbIN)

 Standard (CtaHaapTHbiit)
* Professional (MpodeccroHanbHbil)

Pexxum Essential cooTBeTCTByeT MMHMMaNbHOMY YPOBHIO (DYHKLMOHNPOBAHMUSA. DTOT PEXUM HE UMEET NpPsSMOro
COOTBETCTBMSA B NpeabinyLnx Bepcusax npogykra (1. e. TpaEdi32) n npegHasHayeH ana npeaocTaBfieHus cpeapl,
cneumanbHO NpeAHasHayYeHHOW Ans peaakTopa.

Standard pexuM cooTBETCTBYET NPOMEXYTOYHOMY YPOBHIO (DyHKLMOHMPOBAHMSA, KOTOPbLIM paHblue onpeaensncs
Kak 6a3oBoe (PpyHKLMOHNPOBaHUE.

Pexum Professional oTBeTCTBYyeT NpoABUHYTOMY YPOBHIO (bYHKLMOHMPOBaHWsS. Mo cpaBHeHUO ¢ 6a30BbIM
YpOBHEeM dYHKLMOHUPOBaHMNSA B HEM UMEIOTCS Cleflyiolmne AONONHUTENbHbIE KOMaHAbl U QYHKLUN:
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e CO3JaHve TeKCTOB

e (YHKULMSA 3aaHUS U NPUMEHEHUSA KJIMEHTCKUX WpUPTOB

e BbIEMKW 30HbI

e CO3[aHuWe KpuBbIX CnaanH

e WHCTPYMEHTbl Pe3KM MU MOCTPOoeHUs npodunen

e yTUAWUTa NpPOCTaB/IEHUs pa3MepoB

e 33asaHune MUKTUBHBIX FPAaHEN C yKa3zaHWeM UCXOAHOM rpaHu

e (YHKLMSA, AONOSIHEHHAs 3anporpamMMMpOBaHHbIMK BJIOXKEHHBIMU BbiI30BaMM

e WHCTPYMEHT CO34aHMSA DUKTUBHBIX FPAaHEN N3 3aNporpamMMmMpOBaHHON reoMeTpumn

e 33JaHve aBTOMaTUYECKUX rpaHei

e pacnpocTpaHeHVe NapaMeTpuyeckoro NporpaMMmMpoBaHmsa C fobaBieHneM KIMEHTCKMX DYHKLUWA 1 KOAOB
rnobanbHbIX QyHKL WA

BBeAEeHMe onepauni, NpUMMEHSLWMX reomMmeTpmyeckme TpaHcdopmaumm (koabl STOOL)

pacwmpeHne MYHKLUN KOPPEKLUN HA MHCTPYMEHT (MpMOCTaHOBKA M CMeHa CTOPOHbI Mpu Koppekuun npoduns)
NnosIHOTa NporpamMMmnpoBaHus Kputepmes oTobpaxeHust Ha aTane MNeyaTu

dyHKUMA 3ag4aHMs 3aknagok

pyHKUMA NPUBA3KN MeXAy dNeMeHTaMu, 3a4aHHbIMW Ha Pa3/IMYHbIX FPaHsAX, NOAKOYEHHAs B UHTEPaKTUBHbIX
npoueaypax

e aBTOMaTuyeckoe npeobpasoBaHue B apyrve dopmaThl haina Ha aTane apxmBMpOBaHUA NMPOrpaMMbl

e BO3MOXHOCTb A06aBNeHMs KINEHTCKOM Tunoaornn dannos npu CYUTbIBAHUN NPOrpamMmel.

KoMaHabl, akTUBM3NPOBaHHble TONbko B pexume Professional, 0603HavatoTCcs B AJaHHOM pyKOBOACTBE CMMBOJIOM

| pPROfFESSIONAL |

K pexumMy lNpodeccroHanbHbI MOryT 3aTeM A06aBNATLCA onpeAeneHHble PyHKLUK:
e 33JaHve HennoCckux pabounx rpaHer (3aKkpyrneHHbIX rpaHew)

e 33JaHve MOAENUPOBaHUS AeTanun ANs 3KCTPy3uu

e 33jaHve cocTaBHbIX pabounx rpaHer (NoBepxHOCTEN).

Pabota TpaCAD 3awuwaeTtcs annapaTtHbiM kitodoM USB ncxoas us 3anpocoB NpousBoauTeNs CTaHKa.
AnnapaTHbIi K04 MOXHO nepeMelatb C OAHOMO KOMMbIOTEpPA Ha APYroK, 4YTo no3sonseT paboTaTb B pexunme
"Professional”, "Standard" wnaun "Essential" Ha pa3nnyHbix MHCTannsumsax TpaCAD, ecTeCTBEHHO, He O4HOBPEMEHHO.
Hanuumne knoya NpoBepsieTCs NpU KaXkA0M 3arnpoce UCMONHEHUS 0CcobbiX KOMaHA.

BHUMAHME: annapaTHbIn K4 MOXET NPpOrpamMMmpoBaTbCs TakuM 06pa3oM, 4Tobbl MO3BOIUTL MCMNOb30BaHME
naketa mHctannsumm TpaCAD, HO C OrpaHM4YeHMEM UCMNONb30BaHNS TOSIbKO B CpeAe UCMNOoJSIHeHUs. B aToM cnydae
3anyck TpaCAD He yaaetcs (coobuieHne Ha aHIMMIACKOM S3blKke YKa3bIBAeT, YTO KJ/IHOY UCK/IOYAET 3anyck
nporpammsl). 310 MyHKUNSA: BHe ceTn.

Kntoy, 3anporpaMmupoBaHHbin BHe ceTn, MOXET pacno3HaBaTb OAUH U3 TPeX YKa3aHHbIX BbIle PexXUMOB:
Professional, Standard wnn Essential.

Ecnun kN4 NoaknoyYeHns He akTUBMPYETCS, NoakoyaeTcs [leMOHCTPaLMOHHbIN PEXUM, UMEoLLNi
HeorpaHWYeHHbI Cpok AelcTBUS. Py NOAKIUYEHUN 4EMOHCTPALMOHHOMO pexmnMa crneumnanbHoe OKHO
npeaynpexaaeT, YTo BbINOJIHEHHAs UHCTaNIALMS He MO3BOJISIET 3anyCcKaTb MOHY DYHKUMIO.

Ecnn 3To OKHO O0TO6paXkaeTcs v Npu HaMYMn NpaBuUIIbHO 3aNporpaMMMPOBAHHOMO anmnapaTHOro Kiw4ya, 3To
O3HayaeT HernpasuibHOe dYHKLWUOHMPOBAHMWE:

e annapaTHbl KJIl0Y HE CUMTLIBAETCS NMPaBUSIbHO WAW BCTaB/IEH B HECOOTBETCTBYHOLWMI NOPT.

B 3TOM cnyyae BbINOMHWUTL HEO6XOAMMbIE MPOBEPKM.

[ eMOHCTPaLMOHHbIN PEXUM OrpaHNYMBAET HEKOTOpPblE DYHKLUN NPUIOXEHUS, B YaCTHOCTM:
e BCErga 0CTaeTCs aKTMBMPOBaHHLIM MMHUMASbHBIN YPOBEHb AOCTYNa;
e HEBO3MOXHO COXPaHsTb NPOrpamMMbl;
e HEBO3MOXHO ONTUMU3NPOBATbL NMPOrpaMMmbl;
e WCKJIOYAETCS Co3AaHue, NpaBKa M yJasieHne onepauunii nonb3oBaTens;
e WCKJIDYAETCS CO3JaHue, MpaBKa U yaaNeHUe KJIMEHTCKUX LWPUPTOB;
e WCKJIOYEHA BO3MOXHOCTb M3MEHEHUS YCTAHOBKMW.

Mo ymonuaHuio [leMOHCTpPaLMOHHbINA pexuM paboTaeT B pexume Professional, nogkntouas apyrme ocobble
pyHKUMK, B T. Y. ANS NPOABUHYTOrO NPUMEHEHUS:

e  (DUKTUBHbIE FPaHW, B T. Y. B ONpeAeseHUN 3aKpyrieHHbIX rpaHein U NoBepxHOCTeN

e MoAenupoBaHue

e  UCMOSIb30BaHUE KMEHTCKOro WwpudTa

e  MCMOJSb30BaHME 6a30BbIX KINEHTCKUX DYHKLUNA.

MOXHO Takxe noakntounTb pexumm Standard nam pexum Essential ans oueHKn pasnmunini Mexay pasmyHbiMn

pexxumamu. B MeHio 2 umeetca komaHaa JEMOHCTPALLMOHHbIN pe)KMML;'JJ, KOTOpbI MNOAK/IOYEH TONBKO B
[eMOHCTpaLOHHOM peXuMe 1 Npu 3aKpbITOl NporpaMme.
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B Tabnvue NpMBOAMTCS CpaBHEHWE 3TUX TPeX paboumx pexuMoB:

Professional Standard Essential

Ba3a AaHHbIX onepauui

e [lonHoe ucnonb3oBaHWe NOAMUCAHHbIX 3roToBuTenem 6as \"

AaHHbIX
e lcnonb3oBaHne He@UPMEHHbIX KIIMEHTCKUX 6a3 AaHHbIX v v
e /I3MeHeHWne HedPUMPMEHHOM KIMEHTCKON 6a3bl AaHHbIX v v
e YnpaBneHue 6a30l AaHHbIX KIMEHTCKUX onepauui v v v

YnpasneHue KoHdurypauuven

e UM3meHeHue koHburypauun TpaCAD v v v
e OnpepeneHne n MaMeHeHWe KIIMEHTCKUX DYHKLWNA, v
nepcoHann3npoBaHHbIX M3roToBUTENEM
e Bbibop ycTaHOBKM v v
e OnpegeneHue rnobanbHbIX NEPEMEHHbIX v v
e YnpasneHue MNpoaBUHYTOM KOHMUIYypaLumnei v

KoHdwurypauumsa getanu

e [eomeTpusa getanu B abCONIOTHOM cucTeme v v
e 3ajaHve OUKTMBHbLIX FPaHel B NOKalbHbIX CUCTEMaX v
¢ [pucBoeHne napaMeTpoB PUKTUBHBLIM FPaHAM v v
e 3ajaHuve 3aKpyr/feHHbIX rpaHen (PUKTUBHBIX, voO
aBTOMaTMYECKMX)
e 3ajaHve noBepxHOCTel vO
e MogenvpoBaHue ANs 3KCTPy3uun \"AS}
e [locnepoBaTenbHOCTb Oonepauui v Vv
e MakcuManbHas nepcoHanmnsaumsa nepcoHanmn3npyembix v v [npumeyaHne
paszenos 1]
e BO3MOXHOCTb 6/I0KMPOBKUN U3MEHEHUS pa3Aenos v \Y;
nporpaMMmsl
e YnpaBfieHVe rpaHbio-AeTasnbio v v v

[NpumMeyuaHue 1] dyHkuus Essential ncknioyaeT ynpaBneHve KIMEHTCKUMU pa3denaMu, Ha3biBaeMbiMu: Pasgen
[ononHUTeNbHoM uHdopmauun, Pasgen npuessok

OTkpbiTHe / Co3aaHme NnporpamMmbl

e OTKpbITb Nporpammel B Apyrom gopmate (mmnopt: DXF, v v v
ISO,..)

e [lepcoHanu3npoBaTb OTAENbHbIN UMNOPT NPOrpaMMbl v v

e OTKpbITb 6a30Bble MaKpoONporpaMmbl v v

o Co3faHue KIMEHTCKMX Makponporpamm v v

¢ Co3faHue 3alMLLEHHBIX NMPOrpaMM UAn NOANPoOrpamMm v v v
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e [lo6aBfieHne KJIMEHTCKOrO paclUMPeHUs ANS OTKPbTUs
nporpamMm

e MakcuManbHbI pa3mep nporpaMm (4ncso
nporpaMMmpyemblX CTPOK)

o KomaHpa npeobpazoBaHus ApxmMBa NporpamMm

Professional Standard
v

v v

v v

Essential

[mpumeyaHmne
4

\Y

[npumeyaHue 1] dyHkuma Essential orpaHnumsaeT uncno nporpammmpyembix onepaunin 100000 (Ha rpaHb)

CoxpaHeHue nporpamMmbi

e Peructpauusa nporpammel B gpyrom dopmate (DXF, ISO,..) v
e Pernctpauus KIMEeHTCKUX MakponporpamMmm v v
MeyaTb NporpamMmol
e Hanuuue nporpaMMmnpyembix oMU v v
e MakcuManbHbIli KOHTPOb NPOrpaMMmMpyeMbIX OMLUIA v
O6wwue yTunur bl NporpamMmbl
e [lonHoTa 06LWMX KOMaHA U3MEHEHNS NporpamMMbl (MeHHO v v [mpumeuaHue
PepnakTupoBaHue) 1]
e MakcumanbHas MHaMeBuayanusauus GunbTpoB v v [mpumeuaHue
oTO6pakeHns n U3MeHeHus 2]
e Jlornyeckme UCKIOUYEHUS v v
e Co3paHne OUKTUBHBIX FpaHen U3 nNporpaMMmpyembixX v
reomMeTpumn
e Co3paHne NOBEPXHOCTEN U3 NporpaMMmMpyeMbiX reomeTpuin - v O
e Co3paHne MoAenMpoBaHMs M3 NPorpaMmMupyeMbIix vO
reomMeTpumn
e Co3saHue K/IMEeHTCKMX WPUDTOB M3 NPOrpaMMUpyeMbIX v
reomMeTpumn
e Onepauuu nsMepeHns Ha AeTanu v v v
e Co3paHue NpocTaBNEHNN pa3MepoB v
e [lpeaBapuTenbHbIi MPOCMOTP A1 ONTUMMU3aL UK v v
e Ob6wme TpaHchopMaLnum NporpamMmmbl v

[npumeyaHue 1] (meHto: PepakTupoBaHue, rpynna: 3agatb) dyHkuUus Essential nckniovaet komaHay 3apatb

CneuuansHble GuUnbTPSI

[npumeyaHue 2] (meHto: PepakTupoBaHue, rpynna: M3mMenuTb) dyHKkuma Essential nckniovaetr komanay Pewuntb

Koabl Onepauui
e Koabl npuMeHeHus Kpusbix ISO
¢ KofAbl BbIeMKW 3aMKHYTbIX 30H

e Koabl reHepupoBaHMsA TEKCTOB C UCMOJIb30BAHMEM
cucTeMHoro wpudTa
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wpudTa

Professional Standard Essential
KoAbl reHepnpoBaHNsi TEKCTOB C UCMONb30BaHNEM v
K/IMEHTCKOro wpudTta
Koabl nporpaMMmpoBaHns MHCTpyMeHToB (STOOL) v
[JononHuTenbHble KOAbl 3aaHUA NTOTMYECKNX LLIUKII0B v
(rnobanbHble PyHKLMM)
Koa nporpaMMnpoBaHnsi HaKJIOHHbIX MIOCKOCTEN v
(aBTOMaTMueckune rpaHmn)
UHavBuayanusauusa onepaumin
MoakntoueHune “ctaHgapTHeX" ceoncTs (C, L, B, O, M, K) v v v
MoakntoueHune “gononHutensHbiX" ceorcTs (N, K1, K2, V) v v
B0O3MOXHOCTb 610KMPOBKN 0COBbLIX 3HAYEHUI CBOMNCTB v \Y
MapameTpuyeckoe NporpaMMmMpoBaHve CBOWCTB v v
dyHKUMK, fo6aBNeHHble B KOPPEKLUMIO Ha MHCTPYMEHT v
(NnpuocTaHoOBKa M CMeHa CTOPOHbI)
dyHKUMA BbINONIHEHWS OCTPbIX KpaeB B Npoduisx v
Pa3zBepTka 3anporpaMMmMpoOBaHHbIX B/IOXKEHHbIX BbI30OBOB (B V v
rpaHu-aetanu)
Pa3zBepTka 3anporpaMMmMpoBaHHbIX BSIOXKEHHbIX BbI30BOB v
(BO BCex rpaHsx)
Bo3M0OXHOCTb Bbil30Ba MakponporpaMmbl 3 o6Lwmx KoaoB v v
SuB
DyYyHKUMA YepTerxka
M3MeHeHne TekyLlen onepauum UHTEPaKTUBHOM v v
npoueaypou
MeHio YepTex (Touku, Ayru, Kpyru, 3/7UMACHl, NONUINHUN) V v v
Mcnonb3oBaHue 3aknafgok v
MpuBA3Kka Mexay rpaHaMmm v
MpuBsizka K 31eMeHTaM MoAeNupoBaHUs vO
WUHCTpYyMEeHTbI M NOCTPOEHUs
MonHoTa 06WMX MHCTPYMEHTOB v v [mpumeyaHmne
4
MonHoTa 06WMX MHCTPYMEHTOB U3MeHeHUs npodunen v v [mpumeyaHmne
2]
MpuMeHeHWe caBura K npodunsm v v
MNpuMeHeHWe ToYeK KpersieHus K npodunam v v
MpuMeHeHne nogaum rnybuHbl K npodunam v v
MoBopoT npoduner Ha NIOCKOCTAX KoopAUHAT v v
WNHCTpYMEHTbI pe3Ku U CenekTUBHOro NoCcTpoeHus v
npodunen
BbleMKka 30HbI v
[eHepypoBaHMe TEKCTOB C UCMONIb30BaHWEM CUCTEMHOIO v
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Professional Standard Essential
e [eHepupoBaHWe TEKCTOB C UCMONIb30BAHNEM K/IMEHTCKOrO Vv
wpudTa
e Co3paHne KpuBbIX CnianH v
e WNHcTpyMeHTbI "Packpow npodunein” vO

[npumeyaHue 1] (meHto: UHCcTpyMeHThl, rpynna: O6wue) dyHkunsa Essential ncknoyvaert komManapl: Obwasn
cuMmmeTpus, MNMoBTopeHue Ha npodune, Pa3butb

[npumeyaHue 2] (meHto: MHCTpyMeHThl, rpynna: U3MeHuTb npodunun) dyHkuma Essential ucknioyaet komaHabl:
PacTsHyTb npodwunb, Mpoanute

MapamMeTpuueckoe NporpaMMMpoBaHue
e Mcnonb3oBaHWe MMeHW onepawuii v v

e llcnonb3oBaHue KAMEHTCKUX DYHKLUN v

Fpacdpmueckme onumm

e YnpaBfieHWe CeTKOW Mo ToykaMm (KIMeHTCKasl ceTka) v v

YcnoBHble 3HaYEHUA:
\" peaJ'IVIBOBaHHbIVI NYHKT
(€] Tpe6yeT NnoAKNKYEHNUA AONOJIHUTENBHOIO annapaTHOro YCTpOVICTBa

NMpaBo gocTyna K cucreme

MoMuMo paboyero pexuma, onpeaeneHHoOro Kao4YoM nogktoueHns, TpaCAD npeaycMaTpuBaeT passivyHblie
peXwuMbl JOoCTyna K CUCTEME.

e Monb3oBaTesib - 3TO YPOBEHb C MAKCUMasibHbIMWU OFpaHUYEeHUAMU AocTyna. Henb3s N3MEHUTb HU OAHY
3alMLLLEHHYO HAaCTPOWMKY, OTKPbIBaTb MW M3MEHSATb NPOrpaMMbl MAKpPOKOMaHA, OTKPbIBaTb WUIW U3MEHATb
dannel, 3apaowme onepaumm, ncnonblyemole B nporpamme TpaCAD. Mpu 3anycke TpaCAD 3anyckaeTcs 3TOT
pexum gocTtyna.

e CepBuC 1CMoOb3yeTCa AN 3aA4aHUSA YPOBHSA AOCTYNa WAW U3MEHEHUS NPOrpaMMbl. TOT YPOBEHb MO3BOSET
TaKXXe U3MEHSTb OrpaHMYEHHY0 YacTb KOHdUrypaumm TpaCAD. OH Bbille YPOBHS Mosb30BaTeNs.

e UsrotoButrenb - ypoBeHb, KOTOPbIN UCNonb3yeTcsa Ana KoHdurypauum TpaCAD n cnyxut ana 3anucu
nporpamm Tuna Makpo. Ha 3TOM ypoBHe MOryT BHOCUTbCS Nto6ble BO3MOXHbIE U3MEHEHMS.

[ocTyn K KaXAOMY pexuMy 3alluuLaeTcs COOTBETCTBYOWMUM naponeM. Y poseHb Monb3oBaTtesnb - CaMbiil HU3KUI

YpPOBEHb AOCTYNa, a ypoBeHb M3rotoBuTeNb - CaMblii BbICOKWUWA.

[Ona pocTyna kK TpebyeMoMy YPOBHIO BbIMOMHWUTL CReaytowme onepauum:

1. npw OTKPbITOM Kak MMHUMYM OAHOM npunoxerHun TpaCAD HaxaTb coveTaHve knasuw [CTRL+*
(3Be3pouka)]. OTKkpbiBaeTCA OKHO AN BBOAA Napons, COOTBETCTBYIOWEro ypoBHIO. B kauecTse
anbTepHaTUBbLI B MPaBOW YacTu CTpoku npunoxeruii Windows ® mMeeTcs 3Ha4yoK w~&. lNpu wenyke npasow
KHOMKOW MbIWN Ha 3TOM 3HayKe MOXHO 0TO6pa3uTb MEHIO, B KOTOPOM MMeeTCs MyHKT UI3SMeHUTb ypoBEeHb
napons.

2. BBeCTU NMaposib He0H6X0AMMOro YpoBHSA M HaxaTb KHonky [OK].

Ecnv BBeAeHHbIM Naposnb HenpasuneH, oTobpaxaeTcsa coobueHne o6 owmnbke "BHuMaHne! HenpaBuibHbIN
naponb! ",

Mocne BBOAA Mapons Bbl Cpa3y MonajaeTe Ha COOTBETCTBYIOWMI YPOBEHb AOCTYNa.

YpoBeHb f0CTyna, BbibpaHHbIi ONMCaHHbIM Bbile 06pa3oM, ABnseTca obwum ana cpeabl TPA, nHCTannnMpoBaHHOM
1 paboTaloLlen Ha KoOMMbOTepe.

BHUMAHME: B TpaCAD MOXET NOAK/YATLCS JIOKaNbHbIA PEXUM ANS U3MEHEHUS YPOBHS AOCTYyNa npwm
noAKAlYeHUN hyHKUUN ABTOHOMHbIN pexuM (13 KOHbUrypauum). B 4acTHOCTH, 3TOT BTOPOM pPeXuMm:

e ABNAETCS AOMOSIHEHUEM K YXXE& OMUCaHHOMY pexXuMy U He 3aMeHsieT ero. To ecTb: npoueaypa, noakaoyaemMas
coyeTaHueM knasuw [CTRL+* (3Be3pouka)] octaeTcsa dyHkunoHanbHon n B TpaCAD;

e VMeeTCs TOSIbKO eC/IN aKTMBHa dyHKUMS ABTOHOMHDbINA PEXMM (U3 KOHPUrypaunm) u ecnvm nsrotoButenb
CTaHKa MoAK/4YNA NIOKanbHY0 yYeTHY 3anuck B cpeae TpaCAD;

* N3roTOBUTESNb JOMXKEH BbiAATb K/IMEHTY MOAK/IOYEHHYIO YHETHYIO 3annch (Naposnb);

e M03BOJISIET MNOAK/OYATbL YYETHYIO 3anncb Ha yposHe U3rotoBurenb nokanbHo B TpaCAD. 3To 03HayaeT, yTo
Bbl6paHHbIli 34eCb YpOoBeHb AOCTYyNa He paboTaeT B yCTaHOBNEHHOW W paboTatolen Ha KoMnbloTepe cpeae TPA.
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BeeneHue

KomaHaa YpoBeHb naposs u~3 BblbupaeTcs ns MeHto - . Npun BBOAE NpaBWIbHOIrO Naposs onepaTtop MOXeT
M3MEHUTb €ro, NepCcoHanM3npys NpUBUIErMPOBaAHHbBIM 4OCTYN K CBOEN MHcTannauun cuctembol CAD.

BHUMAHME: /13roToBuTE/b MalUMHbI MOXET aKTMBMPOBAaTb JIOKaJIbHYIO Y4eTHYto 3anucb B cpeae TpaCAD Tonbko
npv AOCTyNe K 3TOM KOMaHAe C ypoBHS U3rotoBurenb, NpM3HaAHHOIO Ans cpeabl TPA, akTMBMpOBaHHOM npu
NMOMOLLN:

e co4yeTaHue knasuw [CTRL+* (3Be3pgouka)]; nam

e KOMaHAbl Ha CTpoke npunoxeHun Windows nnu

e TOM Xe KOMaHolV YpoBeHb napons, BbibpaHHON 13 MeHio TpaCAD.

1.4 MHorosizbikoBass noaaepxkKka

TpaCAD noaaepxuBaeT oTobpaxeHne TeKCTa Ha pa3/iMyHbIX A3blkax. B kayecTBe OCHOBbI MOCTaBNSETCS NosHas
noaaepxka Ha 10 A3blkax:

UTanbssHCKNI
AHMINNCKUIA
®paHuy3ckui
Hemeukuit
NcnaHckui
Yewckui
Pycckun
FonnaHackuin
Monbckui
Kutanckui

Onsa 3Tux A3bIKOB NpefycMaTpuMBaeTCs NepeBefleHHast CnpaBka B KOHTEKCTyaslbHOM neyaTaeMoM BapuaHTe.
[Ons ppyrow rpynnbl S3bIKOB NpeaycMaTpuMBaeTCs NepeBoj TOMbKO cooblieHnii uHTepderica:

Meput
BeHrepckuni
SAnoHCcKu
NaTtbiucknm
CnoBeHckui
Bonrapckui
PyMbIHCKWi1
MopTyranbckum
LWseackui
Typeukuni

|-|pVI BbiNyCKe KaxJou HOBOM BEPCUN HE rapaHTUPYeETCA NOJIHOTa U COOTBETCTBUE obHOBNEHUS nepesoda
coobueHunii n PYKOBOACTB. COOGLLleHVIﬂ, elne He nepeBegeHHble Ha OI'Ipe,El.eJ'IeHHbIVI A3bIK, B nobom cnyJvae,
npeacTaBNiAOTCA Ha @HINNCKOM si3blKe.

MoXxHO Takxe pacWnpuUTb NOAAEPXKKY Ha ApYyrue A3blKKU UCxoasa U3 HeobxoaAnMOoCTH. HeKOTOpre orpaHumyeHunsa
O6YCJ'IaBJ'IVIBa}OTCﬂ A3blKaMW, HanpunMmep, BOCTOYHbIMU, ANA KOTOPbIX Tpe6yeTc;| Mncnonb3oBaTb OI'Ipe,EI.eJ'IeHHbIVI
Ha60p CUMBOJIOB UK KOTOPble HE MUWIYTCHA C/eBa->HanpaBo, YTO XapaKTepHO ANA 3anajHbiX s13blKOB.

nepekmoqerme fAA3blKa
I'IepeKmoquMe A3blKa MOXET OCYLEeCTBNATbCA Ha no6om YypPOBHE AOCTYNa B CUCTEMY. Ons n3MmeHeHus

BbIbpaHHOro si3blka HEO6X0ANMMO MCNOMb30BaTb coveTaHmne knasuw [CTRL + /] wnun WwenkHyTb 3HAa4YOK u B
"cTpoke npwioxxeHun" Windows ®.
B oTKpbBatoLeMCs OKHe BblbpaTb HYXHbIA S3bIK U WeNKHYTb KHoMKy [OK].

BHWUMAHME: ecnn TpaCAD ucnons3dyetcs He B cpeae TPA, nsMeHeHne s3blka AOCTYMHO JI0KasibHO B NPUIOXEHUN
npv noakatyYeHun GyHKLUM ABTOHOMHDBIW peXuM (13 KOHdUrypauum). B yacTHocTu:

e B cTpoke cocTosHus TpaCAD aobaBneH 1 noakntoyeH nepeveHb Bbibopa AOCTYMHbIX A3bIKOB. [axe B
HEeMNoAKMIOUYEHHOM COCTOSHUM SYeiika B CTPOKe COCTOSAHWUS yKa3biBaeT 0603HayYeHne akTUBHOro s3bika. lNpu
3anpoce CMeHbl f3blka Npy 3aKpbTOl NporpaMMe MOXHO NOATBEPAUTL NpsiMoi nepesanyck TpaCAD, kak
npeanaraeTcs B CreAyloWweM OKHe:
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1.6

TpaCAD

[ | [nA NpoBepKK N NPYMEHEHWA NOAKNIHEHNA
¥ HeobxoQuMmo nNepesanycTTb NporpaMmMmy.
[NepezanycTuTe Teneps TpaCAD?

B NMPOTMBHOM Cllyyae si3blk MEHSIETCS He cpa3y, a Npu cneaytowemM 3anycke TpaCAD.

CoBMmecTuMOCTb (pbopmMmaTta

®opmat nporpamMm TpaCAD HecoBMecTuM € npeabiaywmmm sepcuammn CAD TPA (TpaEdi32, Edicad). TpaCAD, Tem
He MeHee, MOXeT YuTaTb MPOrpamMMbl NpeaplayLUnX BEPCUN.

[Onsa co3paHus nporpamMm npu nomoln TpaCAD B Bepcun, coBmecTumol ¢ TpaEdi32, Heobxoanmo ncnonb3osatb
KomaHay CoxpaHeHus B HY>XXHOM dopmarTe.

HoBUHKM

Hwxe npuBoAMUTCA NepeyveHb CaMblX BaXKHbIX HOBMHOK, BHECEHHbIX B TpaCAD no cpaBHeEHUIO C NpeabiayLlen
Bepcuer nporpammsbl, TpaEdi32.

[MONHOCTbLIO U3MEHEHHbIM rpaduyecknii MHTepdenc - 3To, HECOMHEHHO, CaMoe O4YeBMAHOE OT/InuMe, O4HaKo
OT/INYMUS HOCAT HE TONbKO rpaduyeckuin xapaktep. PaccMoTpuM ero oCHOBHbIE acnekTbl:

e UCMOSb30BaHWe JIeHTbl, 3aMeHMBLLEN KlacCuYeckoe MeHio, 06yCI0BMIO NOMHbIA NEPECMOTP FPynMnbl KOMaHA.
Bknanok JIeHTbl MeHbLUE MO CpaBHEHMWIO C NMpeabiayLUNMU OCHOBHBIMW MYHKTaMW MEHIO

e HeKOTOpble CpeAcTBa ynpaBieHUs MOryT nepeMeLaTbCcsa B npeaenax rpadmyeckoit 30Hbl NPUIOXEHUS.
Hanpumep, 30Hy AaHHbIX Onepauuy MOXHO NepeMecTWUTb BNpaBo WU BNEBO;

e 30Ha, 3ape3epBupoBaHHan Ans oTobpa)keHuss KoMaHa 1 owmnbok, Tenepb UMeeT CTPYKTYpY rpynnbl
06HOBASOLWMXCSA aBTOMaTUYECKUN BKNAA0K, KOTOpas COAEPXUT Takxe Tabnuuy nporpaMMHbIX NepeMeHHbIX
<j> n OKHO OoTNagku, 4to B TpaEdi32 pearnpytoT Ha AManoroBble OKHa, BblbMpaeMble B MEHHO

e 30Ha, COOTBETCTBYHOLLAA KOMMIEKCHbIM 3aZlaHnsAM NporpaMMbl (pa3Mepsbl, NepeMeHHble 1 T.4.), ocTaeTcs
CTPYKTYPUPOBAHHOW B MOCTOSAHHO OTO6pa)kaeMyto rpynny BkAagoK. [py 3TOM MOXHO BMAETb pa3Mepbl uim
nepeMeHHble UNu 3agaHne KIMEHTCKOro pasfena, B T. Y. Ha 3Tarne 3ajaHus onepauni Ha rpaHu aetanu

e 30Ha, cooTBeTcTBYlOWasA TekcTy ASCII nporpaMMbl, TeNepb MOXET PacLUMPSATLCS U MOTYT MEHSITbCS ee
pa3Mepbl: MOXHO “3akpbiBaTb” TeKCT ASCII n CHoBa OTKpbIBaTb €ro Npn HeobxoaMMOCTU, HanpuMep, ANns
3aZaHus BETBEW NOrMyecKmnx ycnoBuni

e MOJIHOCTbIO O6HOBMIEHA 30Ha rpaduyeckoro npeacTassieHus getann. dddeKTbl MPO3PaYHOCTU U CUSHUS,
MOMMMO BO3MOXHOCTM 3a4aHns DOHOBOro M3obpa)keHus getann n/vnm Tekylen rpaHn, Kotopoe
afanTupyeTcsa K COOTBETCTBYIOLWEN 30He, AenatoT oTobpaxeHne 6onee COOTBETCTBYOWMM ANS TPEXMEPHOIO
npeacTaBneHUs aetanu U MaTepuana, us KoToporo u3rotosfieHa Aetasnb (AepeBo, CTEKIO U T. 4.)

e 30Ha 3ajaHuns OTAEeNIbHOW MPOrpaMMHON CTpokuM (onepaumns) AoNoSHEHA KOMaHAHOM CTPOKOW, KOTopas
No3BOJISIET NPOKPYYUBaAThL CMMCOK onepauunii, 6biICTpPo NepemMeLlaTb NPOrpaMMHY0 CTPOKY, BCTaBASTb KOMUIO
TeKyLiern onepaunn, n3MeHsaTb NapamMeTpbl TON xe obnacTu 3agaHus

e B MHTEPAKTUBHbIX 30HaX peannsoBaHbl CreymanbHble KOMaHAabl, NOAKIOYAEMbIE U3 KOHTEKCTYaslbHbIX MEHIO
(oTobpaxkatoTCs Npu Wesyke NpaBoM KHOMKOM MbIM HA COOTBETCTBYHOLWLEN 30He), COCTaB/IEHHbIX HA OCHOBE
pabouero KoHTekcTa. ITOT acnekT npuaaeT 0AHOPOAHOCTb (PYHKLMOHMPOBAHUIO B Pa3/IMYHbIX 30HaxX 1
No3BOJISIET TakKXe ynpaBasTb 60MbIMM YUCSIOM NEPCOHaNM3aLNii B CaMUX MEHIO yNnpaBfieHus, HanpuMep,
30Ha rpaduryeckoro npeacTaBieHUss paauKasibHO MEHSIET JIOKaSlbHOE MEHIO C MOAK/IOYEHUEM MHTEPAKTUBHbBIX
npoueayp

e CTpoOKa Bblbopa onepauui NOJAHOCTbLIO 06HOBNEHA N MMeeT LWMPOKME BO3MOXHOCTU HAaCTPOMKM.

BbINOSTHEHO MHOXECTBO (YHKLMOHANbHbLIX U3MEHEHWIA:

e nporpamMma B ucxogHoM cdopmate TpaCAD mnv COBMECTUMOM C HUM CO CKOHMUIypUpOBaHHbIM OAHUM K3
MoZynelt UMNopTa, MOXET HamnpsiIMytlo OTKPbIBATbCS METOAOM 6YKCUPOBKM B rpaduyeckyto 3oHy TpaCAD
e OKHO OTKPbITUS MPOrpaMM COAEPXUT BCE BapuaHThbl BbibOpa, BO3MOXHbIE Ha 3Tane 3arpy3ku AeTanu:
e MOAKJIIOYEHNE MOAYJIA UMMOPTa U COOTBETCTBYHOLLME AOMOMHUTENbHBIE 3a4aHUs
e OTKpbITUE MPOrpaMMbl B UCXOAHOM dopMaTe B BUAE KOMUM
e CMUCOK MOCNeAHUX NPOrpaMM yBeSIMUYEH Mo KOIMYECTBY M OCHALLEH SIOKabHbIM MEHIO
e 4KUCNO KOHMUrypupyeMbIx MOAy/el UMNOPTa U 3KCNopTa yBeNnyeHo Ao 8
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e rpaduyeckoe npeacTaBfieHMe geTanun, AOMNOJHUTENbHO K TPaaMLMOHHbIM Tpex- (3D) n aByxmepHbiM (2D)
nsobpaxxeHmam (BuA Ha NAoCckoCcTn XY rpaHu), No3BONSET BUAETb pa3BepTKy Ha 6a30BOM NIOCKOCTM rpaHemn
napannenenunega (KapkacHoe npeacTaBfieHune)

e rpaduyeckoe npeacTaBneHve otTobpaxaeT onepauuu, KOTopble B LLe/IOM 3a4aHbl HA AeTanu, B T. Y. Ha Buae
rpaHun: pasnnyHble LBETa NO3BOASIOT OT/IMYUTb TEKYLLNA NepeYyeHb onepauuni oT ApYyrux

e rpaduyeckoe npeacTaBneHe AENCTBYET TakKXe Ha YPOBHE NPSMOro U3MEHEeHUs BuAa rpaHn npu NpsiMom
wenyke B 30He rabaputa rpaHum

e rpaduyeckoe npeacTaBneHme Nnpoduna MoxeT BbibpaTb HAaNPSAMY B MEHIO MeXAy BapuaHTamu
0TO6paXkeHns1 passinyHbIX pa3mMepoB (FroOpu3oHTanbHble, BepTuKasbHble, GyHKLUMM 06pe3kun). Hanpumep:
CMMOWHBIM AW SIMHENHBIM OTPE3KOM, YAOBETBOPSAS NOTPEOHOCTb, HanpuMep, BMAETh KakK 30HY C
BbIMNOIHEHHOM BbleMKOW (CNAOLWHBbIM OTPE3KOM), Tak U rabapuTt oTaesibHOro npodwuns

e Mpuv 3ajaHum onepauunin gobasneHa BO3MOXHOCTb UHTErPUPOBAHNSA MPSMbIX 3a4aHUIA C UHTEPAKTUBHbLIM
CUUTbIBaHMEM KOOPAUHAT (KOOpAMHATbI TOYKM MPUMEHEHUS WKW LEeHTpa BpaleHUs Uan BCNOMOraTesibHOM
TOYKMN)

e paspelleHne BJIOXKEHHbIX BbIBOBOB TeMnepb MHTErPMPOBAHO B YNpaB/ieHNE rMaBHbIM BbI30BOM C
COOTBETCTBYOLWMM yAaNeHNEM BIOXKEHHbIX CTPOK B TEKCTE NPOrpamMMbl U YCKOPEHNEM MOHMMAHUSA 3TOWN
dyHKUmK. Pacwmpenne, Tpebyemoe Ha rnaBHOM BbI3OBE, NMO3BOASET HaANPsSMY0 onpeaensaTb onepauum,
3aAaHHble Ang A06aBfeHHbIX BbI3OBOB

e Oblla 3HAUYMTENBbHO yCOBEpLEHCTBOBAHA MYHKLUMNSA NpsaMoOro 3agaHns Kogos KnvMeHTa npuMeHeHus
noanporpamm, no3eonss KoHe4yHoMy nonb3osatento TpaCAD co3paBaTb cO6CTBEHHYO 6a3y AaHHbIX
onepauui, KoTopas MOXeT OXBaTUTb 3HAYUTENIbHYIO YacTb ero noTpebHocTeln nepcoHannsaumnm

e BbI6Op onepaunin CoOXpaHAeTCs TakXe Npu U3MEHEHUN aKTUBUPOBAHHOIO BMAA, MO3BOSAS NMPUMEHATb
C/OXHbIE MPOrpaMMHbIe MHCTPYMEHTbI (3a4aHne TEXHONOrMK; cokpalweHue, dparmMeHTaums, InHeapusauns m
coenuHeHune npodunen), TakxkKe C Y4eTOM aKTUBUPOBAHHbLIX BbIBOPOB, MOMUMO Clly4yaeB NpPUMEHEHUs
aKTUBHbIX GUNBTPOB BUAA WIN U3MEHEHUS

e KOMaHAbl MOUCKA M 3aMeHbl 3/1IEMEHTOB OMepaLmnii pacnpoCcTpaHATCSA Ha BCO nporpamMmy u gobasnsercs
BO3MOXHOCTb paCCMOTPEHUS COOTBETCTBUS U/MAN 3aMeHbl TakXxe CBONCTB. 3aMeHa napaMeTpuyeckux ¢gopm
Tenepb MOXEeT BbINOJHATL KaK CefleKTUBHbIE 3aMeHbl NEPEMEHHbIX WIN MEPEMEHHbIX apryMeHTOB, TaK U
obLwue 3amMeHbl NOACTPOK.

e KOMaHAbl KOMMIEKCHOMO 3a4aHns CBOMCTB MO3BOSIOT TakXe HanpsiMylo 3ajaBaTb NapamMeTpuyeckoe
3apaHune

e HOBble KOMaHAbl MO3BOMSOT BBOAUTb HEMOCPEACTBEHHO B NMPOrPaMMHbIA CMUCOK YXe onpeaesieHHble
CTPYKTYpbl nornyeckmnx uuknos: IF..ENDIF, IF..ELSEIF..ELSE..ENDIF ¢ BO3MOXXHOCTbIO NPsSIMOIA CBS3U
NIOrMYeCcKOn CTPYKTYpbl C FPYnnon onepawum

e MEHI0 CMpaBKuW NapamMeTpuyeckoro nporpamMMMpoBaHns BCErha MOXHO BbiBbiIBaTb HAXaTWMEM NPaBON KHOMKM
MbILLKW; OHO NpeAycMaTpuBaeT BO3MOXHOCTb AOCTyMNa KO BCEM MPOrpaMMHbIM NepeMeHHbIM (MOMUMO 'r’, Takxe
K ‘0, 'v’), a TakXe HanpsMyto K MHpoOpMaLUM No TEXHOOMMK

e BbIGOP MHCTPYMEHTOB YHUMDMULMPOBAH B NMsiaHe cnocoboB 3ajaHus HeobxoamMon nHdopMaumnn:
HENnocpeaCTBEHHO M3 3TOMO0 OKHA MOXHO MHTErpupoBaTb NMpsMble 3aAaHnsa APYruMK, MONYYEHHbIMA B
MHTEPaKTUBHOM pexuMme. 3TO, NOMUMO YNpOLLEHMS, NO3BOIUAO NOBLICUTb MOLHOCTb MHOMOYNCIEHHbIX
MHCTPYMEHTOB.

e MpV NOAKNOYEHUN MHTEPAKTMUBHBIX NPOLLeAyp COXPaHAETCS aKTUBU3NPOBaHHLIA BUA (ABYX-, TPEXMEPHbIA UK
KapKacHoe npeacTaBfieHne), yaensercsa Takxe ocoboe BHMMaHWe CripaBKe Mpu BbINOJHEHUW MpoLeaypbl 3a
CYeT NpefoCcTaBeHNs KpaTKUX, HO PyHKLMOHANbHbIX MOACKA30K HEMOCPEACTBEHHO B rpadnyeckon 30He n
NOSICHUTENbHbIX COObLEHMI B 30HE KOMaHA

e pEexXuMbl NPUBA3KMK, NOAKIOYAEMbIE MPU BbINOJHEHUN MHTEPAKTUBHbBIX Npoueayp, Aal0T BO3MOXHOCTb y4ecCTb:

e rnNybvHy 3N1€MEHTOB NPUBSA3KMN

e  3J/IEMEHTbI, 3aflaHHble Ha Pa3INYHbIX FPaHsX,

. cooTBeTCcTBYHOWMM 06pa3om agobaBreHHble rpadmyeckme opmeHTUpbl (Mapkepsbl, 3aknagkmu),
MCMOMb30BaHMe KOTOPbIX MO3BOASET pacnpoCTPaHUTb NPUBSA3KY HE TONIbKO Ha BCe
3anporpaMMMpoBaHHble Ha AeTann 06BbEKTbl, HO M Ha AOMNONHUTENbHbIE COOTBETCTBYOLWMUM 06pa3om
onpeneneHHble 06BbEKTDI

e  MNpuBs3Ka K CeTKe TOYKAMWU WU FOPU3OHTasbHbIMU / BEPTUKAbHBIMU JINHUAMM

MpuBsA3Kka mMexay rpaHsaMn NO3BOJSISET, HaNpuMep:

. no3nLMOHMPOBATbL OTBEpPCTME B rpaHn 3 (nepegHei) “Ha” oTBepcTue B rpaHn 1 (BepxHemn)

e  UN3MepSATb pacCTOSHWE MeXAY 3/1IeMEHTaMW, 3anporpaMMMpPOBaHHBIMU Ha Pas3INYHbIX FPaHAX

e 3ajaHve nocnefoBaTeNnbHOCTEN ynpasBaseT, MOMMMO BbibOpa 30HbI, TaKXe onpeaeneHneM n rpaduyeckum
Bbi6bOpoM onepauunn. Kpome T0ro, 3TOoT CANCOK COAEPXMUT OMnepaLmm KOHCTPYKLMM

e 6051€ee MHOro4YMCIeHHbIE M NOAPOGHbIE KOHMDUIypaL MM NO3BONSIOT NpeayCMOTPeTb OKHA 3ajaHus GunNbLTPoB Tak,
yTob6bI 06E€CNeUnTb NOMHOE YAOBETBOPEHNE KOHKPETHbIX NOTPEOHOCTEN KaX40ro OTAENbHOro NpUMeHeHus

e 3aJaHue NokasnbHbIX NapameTpoB cpene TpaCAD nossonseTt 6onee 3dhPEKTMBHO NCMNOMb30BaTbh Kak B
aBTOHOMHOM pexuMme, Tak U UHTerpmposaHo B cpeay TPA

e cCneuuasbHble TECTbl U pa3paboTKM HanpaBaeHbl HA 06paboTky "6onbwnx nporpamMm” (HanpMMep, KOJANYECTBO
3anporpaMMmMpoBaHHbIX CTPOK cBbiwe 250000).

PaccMOTpUM uaMeHeHus, Kacarwmecss HenocpeacTBEHHO NPOrpaMMbl:

e Ha 3Tane pepakTopa oTo6paXkarTCs HEKOTOPble CTaHAAPTHbIE CBOMCTBA daina v A0NONHUTENbHbIe
nepcoHann3npoBaHHble CBOMCTBA NPOrpaMMbl C BO3MOXHOCTbIO KOHMUIypaLnmn COCTOSIHUS U3MEHEHUS KaXA0ro
pasfena KOHKpPeTHOW nporpaMMbl. KpomMe TOro, MOXHO NMPUHYAUTENbHO 3aZaTb NPeAnOYTUTENbHYI0 eANHULY
n3MepeHusi nporpamMmbl. JJobaBneHve ynpaBieHns NopsiiKoBbIM HOMEPOM COXPaHEHWUsI MO3BONSET
ONTUMM3NPOBATL CO3JaHWe M NoaaepX)XaHue onTUMU3UPOBaAHHBIX Hainios.

PepakTop nporpamm
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e PEXWMbI BbINOJIHEHUS 3anMMCaHbl B MAMSATb NPOrpaMMbl C BO3MOXHOCTbIO 3a4aHusa yMon4aHus ocoboro
BbIMNOSIHEHMUSA

e MaKCKUMasibHOE YMCNO0 NepeMeHHbIX TMNa <0> 1 <v> yBennyeHo Ao 16 (¢ 8)

e MNporpaMmMmpoBaHne PUKTUBHbIX rpaHel fobaBnsieT BO3MOXHOCTb Ha3HavyaTb KPUBOJIMHENHbIE MIOCKOCTU n/mnnm
NMOBEPXHOCTH

e MaKCuMasbHOEe YMCNO0 AOMOSHUTENbHBLIX MapaMeTpoB, onpeAesieHHbIX Npu 3a4aHun UKTUBHOW rpaHu,
yBenmyeHo Ao 5 (c 3)

e MOXHO 3a4aTb MoAeNMpoBaHWe AeTanu, BbibpaB OAWH U3 TPeX Pa3/IMUHbIX PEXUMOB (CnewuunanbHbli pasaen,
Ha3HayeHne B NepeMeHHON reoMeTpum MAn B 3anporpamMMmMpoBaHHON obpaboTke)

e CBOMCTBaM onepauunin sobaBneHbl ABa HOBbIX NOAs, Ha3biBaeMble K1 1 K2, MakCcuManbHOe 3ajaBaeMoe 3HavyeHue
ONA KOTOpbIX cocTaBnseT 255. [1na HOBbIX NOMEN MOXHO 3aAaBaTb GuAbTpbl 0TO6paXkeHnst 1 610KMPOBKHM
WU3MEHEHUS, a TaKXe UCKJIIYEHUSI MporpamMMbl

e MpW OTKPbITMM NpOrpaMMbl, HanncaHHom B dopmaTe Edicad nnu TpaEdi32, ceolicTtBa K, K1 1 K2 moryT
BOCCTa@HOBWUTb 3a/laHusl, 3aflaHHble paHee B NapameTpax onepauuu: 3TO y/ydllaeT CTPYKTypupoBaHue
onepauuit ¢ oNTUManbHbIM UCMONb30BAHNEM CTaBLUMX Tenepb AOCTYMHbIMU CBONCTB

e ynpaBneHue cTpykTypamu IF...ELSE...ENDIF go6asnsaet komaHay ELSEIF

e HOBbIM pabounit kog (EXIT) no3BonsieT ycOBEPLIEHCTBOBATb KOHTPO/b 3a BbinoaHeHneM uukna IF..ELSE..ENDIF,
Nno3BOJIAS NPOrpaMMMpoBaThb MPSIMON BbIXOA M3 JIOMMYECKOro LMKIa WM U3 NoTOKa Nporpammbl

e MporpaMMmpoBaHue B pexunme "rpaHb-geTasnb” AONOMHEHO, HaNpMMep, BO3MOXHOCTbIO Bbi30Ba NPUMEHEHUS
onepauun Ha aBTOMaTMYECKOM rpaHn C yKalaHWeM UMEHU rpaHu

e MHOrO4YMCIeHHble HOBble koAbl TuNa STOOL (onepaunn 3anporpaMMmMpoBaHHbIX MHCTPYMEHTOB) 3HAUYUTENbHO
YNyYLWanT UHTErpaumnio co6CTBEHHbIX BO3MOXHOCTEN MHCTPYMEHTOB C BO3MOXHOCTAMU onepauunin. MoxxHo
WU3MEHUTb UM Co3aaTb NpoduIn Ans:

e MOMpaBKW Ha UHCTPYMEHT

e MNPUMEHEHUS CKPYTNIEHUI UM TOYEK KpenseHus

e (parMeHTauUun 1 NMHeapusaumm

e JIMHeapu3auuu unu nogayv B pa3BepTKy ry6uHbl

e coeauHeHue npodunen
®yHKUMOHMPOBaHME Ha OCHOBE HOBbIX KOAOB @aHaNOrMUYHO PYHKLMOHMPOBAHMIO COOTBETCTBYOLWNX
NPOABUHYTbIX MHCTPYMEHTOB NpoduUAas C TeEM NPENMYLLECTBOM, YTO CO3[aHHble NPOGUIM afanTUpyTCs K
M3MEHEHMAM UCXOAHbIX Npoduaen, KpoMe TOro, MOXXHO paboTaTb B 06LWen CAO0XKHOCTM Ha HECKOTbKUX
npodunax.

e (YHKUMSA CO34aHUs KPUBbIX CnianiH aobasnseT ynpaBnenve KapauHasibHbIM CriiakiHOM w TpaccupoBKamm

e pobaBneHa PyHKUUS 3a4aHUS U NMPUMEHEHUS KITIMEHTCKUX WPUMDTOB.

CucrteMHble TpeboBaHusA

Mepen nHcTannsauuneinn TpaCAD npoBepuTb, YTO KOMMbIOTEP OTBEYaeT MMHMMasbHbIM TpeboBaHMSAM MO annapaTHOMY
M NporpaMMHOMYy obecneyeHuio.

TpebyeTcsa onepaunoHHasa cuctema Microsoft® Windows® 7 Enterprise, Ultimate, Professional nan Home
Premium; Microsoft® Windows Vista® Enterprise, Business, Ultimate nan Home Premium (SP1 wnu cnepytowas
Bepcus); uam Microsoft® Windows® XP Professional nnn Home edition (SP2 nnu cneaytowas sepcus),
Microsoft® Windows® 8, Microsoft® Windows® 10.

TpebyeTca MMHMManbHas namMatb O3Y 4 6.

Onsa nHctannauum Tpebyetca 500 M6 cBo60AHOrO NMPOCTPAHCTBA Ha XXECTKOM AuCKe.

MuHuManbHble TpeboBaHMa ANnS NnaTbl BUAeO U MOHMTOpa: 1024x768 32-6ut uBeTHas ¢ O3Y 256 M6.

Onsa onTuMmnsaumm xapaktepucTtuk TpaCAD pekoMmeHayeTCs NpoBepsiTb U 0O6HOBNATL ApanBepbl rpaduyeckmx nnat
KOMMbIOTEpPa MOC/IE MHCTANNAALNN.

TpaCAD uncnonb3dyeTt nporpammHoe obecneyeHne OpenGL n TpebyeT Bepcuio He HMXe 1.2: eCnm Ha KoMMbloTepe
He yCTaHOBJIeHa KaK MMHUMYM 3Ta Bepcus, NpUNoXeHWe NpeacTaBasieT npeaynpeanTenbHoe coobueHne u
3aKkpbiBaeTcCs.

BbinonHeHne TpaCAD Ha BUpTyasibHbIX CTaHKaxX

He rapaHTmpyeTcs BbinosHeHne TpaCAD Ha BUpTyanbHbIX CTaHKax. BbinonHeHne TpaCAD Ha Takux CTaHKax, HO He
C poaHoli cpepoit Windows, MoxeT 0bycnaBnmBaTb CHUXEHWE KayecTBa rpaduyeckoro otobpaxenus un obuiee
3amegnieHne paboTbl.

Mpo6neMbl XxapakTepPUCTUK 3aBUCSAT OT TWUMa BUPTYasIbHOrO CTaHKa WM NPUCBOEHHON KOHMUrypaLuum.

PepakTop nporpamm
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KOHTpONb CUMrHanbHbIX coo6uweHun npm 3anycke TpaCAD

Mpu 3anycke TpaCAD MoOryT AMarHoCTMpPOBaTbCS HEKOTOPbIE CUTyaUuu, He gonycKatowmne ee GyHKLUMOHNPOBAHUS.
Onsa BCcex aTUX CUTyaumn oTtobpa)kaeTcs cooblieHne Ha aHIMIMACKOM si3blke M NporpaMma 3aBepluaeTcs.
PaccMoTpuM BO3MOXHbIe Cllyyau:

e "Critical error!!": curHanusmpyeT cuTyaumo cepbe3HoM OWKnbKM, npomnsoLlesllen Ha aTane UHMLMaANn3aLmnm.
OTa owmnbka MOXeT NMPOUCXOAUTb B pe3yfibTaTe HenpaBWbHOW MHCTannsauum naketa TpaCAD wnu BcneacTeume
nospexaeHust Gannos, HeobxoaMMbIX AN OYHKLMOHMPOBAHUS MPUIOXEHUS, Kak dannoB KoAoB, Tak U dannos
AaHHbIX. PeKOMeHAyeTCs BbINOMHUTbL MOSIHYK MHCTanASaumio.

o "Error in configuration loading:..”: curHanusmpyeT cuTyaumo owmbkn, NnponsoLweller Ha aTane 3arpysku

davina koHpurypauumn TpaCAD. CoobuieHne 06 owmbke MOXET O3Ha4YaTb KOHKPETHbI CUrHan, HanpuMep,
oTcyTcTBMe dharna nam owmbky AocTyna wnm ownbky cdopmaTta B camom darine. B 3aBuMCMMOCTM OT Tuna
ownbkn TpaCAD MoXeT NpeanoxXuTb METOA YCTPaHeHUs oWwWnbKK, HanpuMmep, 3ajaHne KoHpUrypauum no
YMOIYAHMIO UM BOCCTAHOBNIEHME KOHMUIypaumm ns pesepBHOM Konuu. OTa owmnbKa MOXeT yKa3biBaTb Ha
yAaneHue unu nospexaeHve darina KoHpurypauum.

¢ "OpenGl: unsupported version (min: 1.2) I": yHcTanmpoBaHHas Bepcusi NporpaMMHoro obecnevyeHus
OpenGL HecoBMecTUMa C npunoxeHneMm. Heob6xoaAnMoO BbINOSHUTL OBHOBNEHME MO MeHbLUel Mepe 40 Bepcumn
1.2. 3T0T curHan Tunu4yeH ans paboTbl Ha BUPTYasbHbIX MallMHaX, KOTOPblE YAacTO UCMOJb3YOT OYEHb CUITbHO
ycTapeBLlme Bepcum nporpamMmbl OpenGL.

o« "It's not checked the license to use TpaCAD !!": 6b11a pacno3HaHa NMUEH3Ms AN UCMOSb30BaHUA nakeTta
TpaCAD “Odnain”.

¢ "Too many instances !!": yxxe 3anyuieHo 4 (4eTbipe) KOMNN NPUIOXKEHNS.

Mpu 3anycke TpaCAD nocne nepcoHanu3nupoBaHHOW MHCTaNNsUUM NakeTa MoXeT 6bMb NPeACTaBNEHO OKHO:

F_:] ABTOpMIOEATE NNLEHINHD ==

Kion aKTHBALMK

Ok ] | CrmragHr T

OTO OKHO YKa3blBaeT, YTO NPWU BbINOJIHEHHOW MHCTannsaumm 6blna CKonMpoBaHa KanMeHTckas 6a3a AaHHbIX
onepauui, ons NoAKIKYEHUM KOTOpOoK TpebyeTcsa onpeaeneHHas npoueaypa. basa gaHHbIX aBaseTcs hUpMeHHoOM
6a3oli nponsBoanTENs CTaHKa M TpebyeTcsa TakXe KoA akTMBauuu, 3aZaBaeMbliil Npu 3anycke nporpamMmbl. Koa
aKTMBaL MM JOMKEH co0bLaTbCs NPOM3BOAUTENIEM U 334aBaTbCHA MPU KaXAO0W MHCTaNNsuuMmM: HanpuMmep, npu
WHCTaNNAaUMM NakeTa Ha ABa pas3/INYHbIX KOMMbOTEPa B 060MX Cllyyasax AO/KHA BbINONHATLCS onepauuns
aKTMBaumm.

Onepaumuio akTUBaLMM MOXHO BbINOSHUTL U B 60/1€e No34HNEe CPOKMK, OAHAKO 3TO MOXET OrpaHUYuTb

BO3MOXHOCTMW MUCMO/Ib30BaHUA NakeTa.

e 3aKpbTb OKHO Mocsie 3agaHusa TpebyeMoro koga Ans NoSIHOM akTuBauuW NIMLEH3UU Ha NPUMEHeHWe. B 3Tom
cnydyae cneunansHoe coobuieHne npeaynpexaaeTt, yto nporpamma TpaCAD 3akpbiBaeTcs: CHOBa 3anyCTuTb
TpaCAD ansa npoBepku TOro, 4TO onepaums 3aBepLlimnach NpaBuabHO. ECAn npu 3anycke OKHO 3anpoca
pa3peLlleHns nosBASEeTCS CHOBA, 06paTuUTbCS K U3roTOBUTENIO CTaHKa;

e 3aKpbTb OKHO 6€3 3ajaHus Koja ANns OTKNaAbiIBaHUSA 3TOW onepauuu: npu nocneaytowem 3anycke TpaCAD sTo
OKHO 6yaeT npeacTaBNEeHO CHOBA.

Ecnn akTMBaums nuUEH3nn BbINOSIHEHA HenpaBWnbHO, 6a3a AaHHbIX KIIMEHTCKUX onepauvu7| BCE paBHO
3arpyxaetcs, oAHakKo OHa 6y,u.eT pa60TaTb HEMNOJTHOCTbIO.

Mpu 3anycke TpaCAD MOryT BO3HMKATb CUTyaL MM C YAaCTUYHbLIM WIN MNOSIHbIM HapyLUeHMEM HEKOTOpbIX dyHKUMn. B
3TOM cnyyae CheynasibHOe OKHO 0T06pa>KaeT CMNUCOK BbISIB/IEHHBIX OTKITOHEHWIA. 3TOT CMMCOK MOXHO

TaKXe BbiBbBaTb U3 MeH0 - ->IpoBepuTb CUrHajsibHble coo6LeHus.

CurHanbHble cO06LEeHNs MOryT KacaTbCH CAeAyWnX ciy4vyaes:

e He yaasnochb NMOAKAYMUTL yrnpasaeHune annapaTHbiM kaovom USB: TpaCAD dyHKUMOHMPYET TONbKO B
AEMOHCTPaLMOHHOM pexunme

e MOAK/OYEHWE AEMOHCTPALIMOHHOIO peXxmnma nocae Hepacno3HaBaHUs annapaTHoro knto4va USB ¢
COOTBETCTBYHOLMMUN OrpaHMYeHUaMU B paboTe NpunoxeHns
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e He yaanocb UCMonb30BaThb yNpaBfieHNe YPOBHSMM AOCTYyNa C COOTBETCTBYOWMUM (YHKLMOHUPOBAHNEM TOJTbKO
Ha yYpoBHe onepaTtopa

e He y[asnoChb UCMOAb30BaTb ynpaB/ieHne coobLeHnsaMmM C COOTBETCTBYOWMM O0TobpakeHneM coobuieHnn
MOSTHOCTbIO WM YaCTUYHO Ha UTasIbSHCKOM S3bIKE.

e Heob6X0AMMOCTb aKTUBALMUM JIMLLEH3MM HA UCMNOMb30BaHNSA KIMEHTCKOM 6a3bl AaHHbIX onepaLun.

OKHO CUrHanoB MOXHO Bbi3BaTb, AAXe eCNun He 6bUM NoAaHbl CUrHaNbI, ANS NPOCMOTPa NOAKIIOYEHWU
onpegesnieHHbIX NnapamMeTpoB kKoMmnnekTa TpaCAD, akTMBHbIX Ha annapaTHOM Kito4e.

CnpaBka

WHcTannsuma TpaCAD npeaycMaTpuBaeT HECKOJIbKO PYKOBOACTB, AOCTYMHbIX B BUAE CNpaBKW OHMAMH, HanpsiMmyo
Bbi3blBaeMbIX U3 NporpamMmbl (CnpaBka) M nNpeacTaBneHHbIX B NeyaTaeMoM dopmaTte B nanke CMNPABKA.

PykoBoacTBa Bceraa AOCTYMHbI HA A3bIKaX, YKa3aHHbIX B MHCTaNASLUu.
Mpu MHCTannsuMmn 06HOBEHUI UM HOBbIX BEPCUIN NPOrpaMMbl PYKOBOACTBA MOryT OO6HOBISATLCS.

PepakTop nporpamm
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2.1

Bepcun n o6HOBNEeHMA

Bepcun 2.4.0 (22 mas 2020 r.) - 2.4.25 (14 anpens 2025 r.)
Bepcusa 2.4.25 (14 anpensa 2025 r.)

HoBuHKM:

e Packpoli: UISMEHEHMS ANA YNY4YLIEHUS pa3MeLleHns AeTanen ¢ pasHbiMM AuaMeTpaMn MHCTPYMEHTa Ha nauTe

e ObpaboTka Lamello ¢ nomowbio 3-oceBoro dpesepHOro MHCTpyMeHTa: agobasneH dnar ana ynpasneHus
AHTUYMNMPOBaAHNEM

UcnpaBneHwmsn:
e Packpoii: ucnpaeneHa npobnema c COpTUPOBOYHBIMU MANTAMU C BKIKOYEHHBIM MPUOPUTETOM MPU HAUYUK
BOCCTaHOBUTEJ/IbHbIX NAUTE

Bepcusa 2.4.24 (29 aHBapsa 2025 r.)

HoBuHKM:

e /I3MeHUTb AMana3oH 3Ha4YEeHMN, KOTOpble MOXXHO 3a4aTb B KOHdUrypauun napameTpa YrnoBoe nosioXkeHue
MUHMMYMa 419 dyHKUuMM Haceuka ¢ OCTpbiMU BepLUMHaMU

e YnyuduleHbl NPOBEPKN pacrno3HaBaHWsa Ayrn, ynonobneHHOM OKpPY>XXHOCTU, NMpu BbINOJIHEHMN KOPPEeKLMN paauyca

dpe3bl

Bepcusa 2.4.23a (25 Hos6psa 2024 r.)

UcnpaBneHusn:
e ObpaboTka Lamello dpe3epHbIM MHCTPYMEHTOM: AaHHble Npodunsa He HGbM NepedaHbl BO BpeMs ONTUMM3aLnmK

Bepcus 2.4.23 (okTa6pb 2024 r.)

HoBuHku:

e Packpoii:

1. pobaBneHa BO3MOXHOCTb aBTOMaTMYECKOro NoO3vLMOHMPOBaHUA sipibika AeTann, Koraa HEBO3MOXHO
pa3MecTuTb ero B LleHTpe AeTanu.

2. pobasneHne 06pe3koB OTXOAOB Ha MAWTE, AaXKe KOraa M3 HeW Co34aeTcsl BOCCTaHOBUTENbHAs nauta

3. pononHuTenbHas obpaboTka Apnblikos-LUTpUX-KOA BOCCTAHOBUTENbHbIX MIUT Ha peLleHnn pacKpos

4. pobaeneHa nHdopmauus B danin otyeta B dopmate xml 0 BOCCTaHOBUTESbHbIX NANTaX, NOJIOXEHUN ApAbiKa,
Tune aetanu n oTxodax

5. pobasneHa onuus B KoHduUrypauum packpos, KoTopas No3BOMSIET pa3MellaTb ApfblK Ha AeTanu, Aaxe ecnu
pa3mep spnbika 6onblue pasmepa geTanu.

6. nobasneHa HoBas yCOBEpLUEHCTBOBaHHas onepauust pe3ku ioMa C BO3MOXHOCTbIO pa3MeLleHns Sp/bikoB B
MecTax paspesa.

7. nobasneH MacTep apnbika ANS CO34aHUSA CNeunasnbHbIX SPrbIKOB AN BOCCTAHOBUTENbHbIX MAUT 1 obnacTein,
obpa3oBaBLUMXCA B pe3yfbTaTe pe3kn 06pe3Kos.

8. nobaBneHa BO3MOXHOCTb CKpbITb OTO6paxeHne nepemeHHbix V 1 nepemeHHbIx O

9. pobasneHue obpaboTkn Lamello ppe3epHbIM MHCTPYMEHTOM Ha 3-KOOPAMHATHOM CTaHKe

UcnpaBneHusn:
e Packpoli: 6bUM ncnpasneHbl CUTyaumm € NepekpbiBalOWLMMUCSA HacTAMWU U pa3MeLLeHNs BHE NaHenwu.

Bepcusa 2.4.22a (05 uioHsa 2024 r.)

HoBuHKM:

e Onepauun MpamoyronbHuk 1 BbieMka npsiMoyrosibHuKa (Mo rpedyecKoMy OpHaMeHTy): obHoBneHa 6a3a
AaHHbIX onepaumni u Mmakpoc Rect.tmcr ¢ po6aBneHneM napameTpa [lonyck Nno guamMeTpy. JTOT NapaMeTp
OOCTYMNEH U YyNpaBAseTcs TOIbKO B TOM CJlyyae, eC/iM akTMBHA TEXHOMOrMs 3aMeHbl N0 U3HOCY.

UcnpaBneHusn:
e Packpon: ncnpasneHa owmnbka npu o6paboTke C NUWHMMK AeTansiMU, KOTOpasi B HEKOTOPbIX Cay4vasax
npmBoauna Kk 3akpbmumio TpaCAD.
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Bepcusa 2.4.22 (21 masa 2024 r.)

HoBuHkM:

o [ob6aBneHa onuusi CoxpaHsieT COCTOsIHME OTO6pakeHUst aKTUBHOW rpaHu Npu BbIXOAE U3 NMPOrpaMmbl,
KOTOpas Mo3BO/iieT COXPaHATb COCTOSIHME O0TO6paXkeHWs akTUBHOIO rpaHn npu 3akpbmun TpaCAD

e B naHenb kHONok B O6sacTu Ha3zHadyeHus: onepaymm nobasneHa komaHaa PegakrupoBaTtb noanporpamMmmy,
no3sonsaowas oTKpbTb NoanporpaMMmy B Apyrom sk3emnnspe TpaCAD

e B nHCcTpyMeHTe NMpUMEeHUTb TOUKM KperieHus K npocdwito n STOOL: MPUMEHUTb TOYKU KPENJIEHUA
MWHUMasbHOE KOJIMYeCTBO KpernsieHnin Wan paspbiBOB paBHO 1

e Packpoii: pobaBneHo ynpasfieHne BOCCTAHOBUTE/bHbIMU NAUTaMU

e Packpoii: usmeHeHa paboTa c rpadumkoi nonb3oBaTeNbCKMUX N306parKkeHni, KOTopble Tenepb aaanTUpPyOTCsa K
KOHTEWHEepY M pacTsXKa He BbINONHAETCS

e Packpoit: gononHuTenbHble aeTanu obpabaTbiBaloTCA, AaXe eC/M KOMYeCcTBO AOCTYNHbIX AeTanel pasHo 0.

UcnpaBneHusn:

e Packpon: ncnpasneHa owmnbka, Npn KOTOPOW Nosib3oBaTeNibCckue M3o6parkeHns He 3arpy>Xanancb B Ap/blK, €Can
nyTb K anny 6bn gnmHHee 100 cMMBoNoB

e Packpomn: B HEKOTOPbIX CAyyasiX oTxoAbl He A06aBNSNMCh B KOHLE BCeX onepauui

e Packpoli: ncnpaBfeHO HanoXeHWe AeTanen 1 pacnonoxXeHne 3a npegenammn naHenw.

Bepcusa 2.4.21 (11 mapta 2024 r.)

HoBuHku:

e Packpoii: npu 3anycke @yHKLMM pacKposi BCTaBASIOTCS YeKn U nNpeaynpexaeHns B rnobasnbHyo TEXHOMNOMMIO:
KOPPEKLMS Ha MHCTPYMEHT He A0/KHA YCTaHaB/MBaATbCS

e Packpoil: ynpaBneHue CTONKHOBEHWEM YacTel 6bU10 A06aBNEHO B OKHO CO3[4aHUS PYYHbIX KNacTepoB

e Packpoii: pobaBneHa BcTaBka n3obpaxxeHi Ha apnbike ns Macrtepa sapnbika, n3 CSV-dainna , u3 tabnuubl
nporpamMm Packposi

e Packpoii: yBenMyeHo KONn4ecTBo CTPoK B Tabnuue nporpammbl ¢ 300 go 500

e M3meHeHbl onepauun Lamello: go6aBneHbl TexHoNOrMYeCckme napamMeTpbl (CTAHOK, rpynna, 3/JeKTpuyecKui
WNUHAENb, UHCTPYMEHT M TUMN MHCTPYMEHTa) B KpenexHoe oTBepcTue

UcnpaBneHus:

e VHCTpYMeHT pacKkpos WU pelleHne packposi: ecnm B KoHdurypauum TpaCAD 6bina BkItOYeHa onums
Ucnonb3oBaTb 3anATYI0 KaK AEeCATUUHbIV pa3aenurenb, NoJjlyyeHHble onepauum u3 npoueaypbl packposi
He 6bUIM co3aaHbl

e Packpoil: dyHKUUS KOMMPOBaHMUS M BCTABKW YUCJIOBbIX 3Ha4YeHUn B Tabnuuy [letanen n Tabnuuy MNaur He
paboTana

e lcnpasneHa npobnema, koraa B HEKOTOPbIX 0cobbix cnyyvasax TpaCAD cospaBan cepbe3Hylo ownbky, ecnm
cnyxba neyatHoi katywkn Windows 6bu1a oTko4eHa

e lcnpasneHa npobnemMa B ONMCaHUM NPOrpaMMbl: €C/iv MEXAY OAHON CTPOKON KOMMEHTapwus U Apyrow
oCTaBajlaCb NycTas CTpoka, TO MpuW CAeAyolWeM OTKPbTUM yAANAINCb CTPOKN, NPUCYTCTBYIOLLME noce
NycTOW CTPOKM

o PeleHune pasnnuHbiXx Npobnem: koppekuus paanyca dpesbl, reoMmeTpuyeckas 6ubnuorteka

Bepcusa 2.4.20 (15 Hos6psa 2023 r.)

HoBuHKuU:

e Packpon: gobasneHa onuuns OnTuMmaunpoBaTb Bce B True Shape B KoHdurypauumn packpos
(BononHuTenbHyto MHbOpMaumio cM. B pykoBoacTee TpacadNt), yTo no3sonseT onTUMM3NpPoBaTb 0651aCTU
0TX0A40B, 06pa3ylolWwmnecs Npym packpoe py4dHbIX K1acTepos

e Packpon: onunsi ®OpPMbI: OLLEHUTb BHELUHUE reOMeTPUM TaKXKe NpuMeHsieTCcs B ciydae Packpoli True Shape

e Packpon: B rpamnyeckon OKHe HAaCTPOMKM pPy4yHOro knactepa gobasneHa KOMaHAa NMpUBSA3KKU Mexay
NPSAMOYrosibHMKaMu, NaHensMn U 4YacTAMU NPSAMOYONbHOM (POpPMbI

e Packpon: B rpamnyeckon OKHe HAaCTPOMKKN Py4HOro knactepa fobaBneHbl ABe KHOMKW BKAKOYEHUS/BbIKIIOYEHUS
oTobpaxkeHus rabaputa npodunen AMHEHbIM OTPE3KOM U CCbUIKM Ha pa3MelleHne ageTanm

UcnpaBneHus:

e STOOL BbleMKM: B HEKOTOPbIX 0CO6bIX CAyYasax HavyasnbHasa TOYKa TPAeKTOPUM BbleMKM paccuuTbiBanach
HenpasuIbHO

e SRECT: korga 6bU10 yCTaHOBNEHO 3HAYeHWEe AMHbI MPSAMOYTOJibHMKA MEeHbLUe AvaMeTpa MHCTPYMEHTa BblieMKMU,
TpaCAD BbiaaBan cepbesHyto oWnbKy
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e Packpown: npu HaxxaTuu u yaep>XaHunm Knasuwmn B none KonoHHbl MMa cnmcka dacten, TpaCAD Bbizasan
Cepbe3HyHo oWwnbKy

e Packpoli: Korga eanHnLa U3MepeHus Ha apsbike 6b1 B AONM, SpAbiK pacCYMUTbIBaNCbs HENpPaBUIbHO

e WHCTpyMeHTbl packposi: Koraa B KoHdurypauum TpaCAD Ha Bklaake DKCNOPT 471 HACTPOEHHOro akcnoprepa
6bUn BKAOYEHDbI ONuuM AKTuBMpoBaThb B "CoxpaHutb", AKTuBMpoBaThb B "IkcnopT"”, AKTUBMpPOBaTb B
"Packpoi'" 1 6bU1 aKTUBMPOBaAH MHCTPYMEHT PelueHune packKposi rnpu coxpaHeHuu peluenus, TpaCAD BbigaBas
Cepbe3HyHo oWwnbKy

e VHCTpyMeHTbl Packposi: npu Hann4um py4yHoro kiactepa B CNMCKe YacTen 3HavyeHune nons Homep pellexHus B
OKHE pelueHus NauT 6bU10 3anosIHEHO HEMpaBWIbHO, @ KHonka Bo306HOBUTbL 6bla BKOUYEHA, XOTS BCE €ro
4acTu 6bM TUNa NPSAMOYrONIbHUKOB WU NaHenemn

e Packpoli: Npy HanMyMM pyyHOro KiacTepa B CNUCKe YacTeln HenpaBwuibHOE 3HayeHue nonsa [leTtanu B okHe
peweHui nant 6610 oTobpaxkeHo

e Packpon: korga ¢dnar OTo6pasurb 30HbI ObUT BK/IOYEH, LBET 3a/MBKM YacTu 6b1n1 6€1biM B HEKOTOPbIX
Cnyyasx, [axe ecnu UBEeT 4acTu

Bepcusa 2.4.19a (06 ceHTs6pa 2023 r.)

UcnpaBneHus:
e lcnpasneHa ownbka GDI+ npu coxpaHeHun mMeTok, coaepxalmx QrCode. Mpobnema nosBunach B BEpcun
2.4.19.

Bepcusa 2.4.19 (31 wons 2023 r.)

HoBuHKuU:

e [lobaBneHo ynpaBneHWe yHUBEPCAsbHbIM NHCTPYMEHTOM

e Packpoli: apnblK He BCTaBASeTCa B AeTanb, ecnin ee pasmep 6onblle pasmepa AeTanm

e Moandukaumsa Kk obpabotke Lamello: no6asneH napameTp Yros noBopoTta 06paboTKn Ha NAOCKOCTHU

e Moandukaums Kk obpabotke Lamello ¢ dpe3oii: gobaBneHbl napameTpbl ANMHa KaHaBKK 11 Yron noBopoTta
06paboTKM Ha NNOCKOCTHU

e Packpoli: nobasneHa onuus, onpeaensiowas, Kak MHTepnpeTupyeTcs 3HadeHne nons MpuopureT B aeTansx,
KnacTepax v nautax

e Packpoli: ynyJlweHne rpadmyecKkmx OKOHHbIX KOMaHA CO34aHusa Knactepa: aobaBneHa BO3MOXHOCTb
nepemeLlatb W BpalwaTb AeTasib NMPSAMO C KaaBuaTypbl

UcnpaBneHusn:

e Packpon: napameTpbl AnuHbl [DL] n BeicoTbl [DH] npu onepauun LUTPUX-KOOA He copep)kaT 3HaYeHWN,

3a4aHHbIX B MacTepe sprblka

Packpoii: ncnpasneHbl cy4yan, Koraa pyyHble KnacTepbl, pasMelwanncb C NEPEKpPbITUEM.

Packpoii: nepsas yacTb CrvcKa He yaansnacb nNpu UCMOAb30BaHMM KOMaHAbl yAaneHUs O4HON CTPOKM.

Packpoii: none ¢ akTMBHbLIM LIBETOM He O0TO6pa>kanocb B OKHe Bbibopa LBeTa WM OKHe nMpocMoTpa nauT.

TpaCAD: ncnpasneHa npobnema B npoueaype BbleMKU Npu BKAOYEHHOM dnare BbleMka HapyKy.

YcoBeplleHCTBOBaHME Npoueaypbl BbIEMKW MPMBENO K BOCCTAHOBNEHUIO MHOIMX 06/1acTen, KOTOpble paHee He

OMOPOXHSANCH, HO TOT PaKT, YTO 3T 061aCTW BCeraa AO0MKHbI BbINONHATLCS MOCNE NEPBUYHON BbIEMKU, He

NPUHUMAsnCcs BO BHUMaHMeE.

e [lpy MHOrokpaTHOM setup 3aMeHa U3HOLIEHHOIO MHCTPYMEHTA, €C/IN OH BKJ/IOYEH, BbINOJHAETCS TONbKO NpU
nepson setup.

e TpaCAD: ucnpasneH cny4dai cepbe3Hon owmbku npu 3akpbmmm okHa KoHdwurypaumm TpaCAD. MNMpobnema 6buia
obHapy>keHa Ha KoMMbloTepax ¢ rpaduyecknmmn ynncetamm Intel Graphics UDH 730 nnu Intel Iris xe n peweHa
nytem o6HOBNEHUS ApafiBepPOB YMMNCETOB.

e HaneyaTaTb SpAblK packpos W NporpaMmMbl: B HEKOTOPbIX C/ly4Yasx Ap/blK neyaTtancs MeHblue Tpebyemoro
pa3smepa.

Bepcusa 2.4.18 (18 masa 2023 r.)

HoBuHKM:

e [lob6aBneHa obpaboTka Lamello dpe3epHbIM MHCTPYMEHTOM

e B MeTku gobaBneHa BO3MOXHOCTb BCTaBKU MHGoOpMaLmm 6e3 AONOSHUTENbHbIX NCeBA0HMMOB B QR-Kog
e Packpown: pobaBneHo ynpasieHne py4yHbIM KlacTepoM

UcnpaBneHusn:

e TpaCAD: ucnpasneHa npobnema B pabore TpaCAD 13 KkoOMaHAHOWM CTPOKW, U3-3a KOTOPON Aaxe ecnu dnar 6bin
OTK/IOYEH 3anpocuTb NMOATBEPXAEHME Ha BbINOJIHEHWE U3BELLEeHUs KOMaHA, Bceraa otobpaxanocb OKHO
NoATBEpPXAEHNS
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Bepcusa 2.4.17 (24 cdeBpansa 2023 r.)

HoBuHku:

e TpaCAD: pobaBneHa koMaHaa B pexume 3anycka TpaCAD n3 komaHaHon cTpokn (/W), koTopasi CoOXpaHsieT
darin 6e3 nokasa okHa NOATBEPXAEHUS COXpaHeHus. HoBasi komaHaa — idFileSaveSilentTo| «nonHe nyTe».
Mpumep: +idFileSaveSilentTo|"c:\albatros\product\programBase.tcn”

Bepcusa 2.4.16 (17 despansa 2023 r.)

HoBuHKuU:

e Packpown: BBeAeHO ynpaBieHne MeTKaMu Ha HWXKHEW rpaHn, Koraa BkawodeH pexunm Nesting-Flip

e STOOL BbleMka npsiMOyrofnbHuKa (MO rpevyeckoMy OpHaMeHTy): AobaBneH napaMeTp, KOTOpbIM Ha3HavyaeT
3Ha4yeHne MOKpbITUS B NpOLEeHTaxX OT paagnyca

e MeHio MpeanoyTUTENbHbIE MHCTPYMEHTbDI: Ha NaHenb 6biIcTporo AocTyna Ao6aBneHO MEHIO CO CMMCKOM
npeanoYTUTENbHbIX MHCTPYMEHTOB

UcnpaBneHus:

e PepakTvpoBaHue onepauuii: B HEKOTOPbIX Cllydasx 6buia OTKKYEeHa KNaBulia NoATBEPXAEHUS BCTaBKuU
onepauuu

e [lpoueaypa BbleMKWU: UCMNPaBieHbl HEKOTOpPblE NpeAesibHble pacyeTHble CUTYauuu, Npyu KOTOPbIX BbleMKa He
npomssoamnachb

e [lpoueaypa BbieMKU: yrydlleHa npoueaypa ynpasieHuss oCTaToO4YHbIMU 30HaMu

e DyHKLMA packposi: AaHHble LeHTpanbHoro nonoxeHuns (XC;YC) Ha rabapuTHbIX NPSMOYro/ibHUKax pasMeLleHus
6bU1M 3anucaHbl B ann otyeTa 6e3 yueTa 3HauYeHUn NpeaenoB, NPUMEHEHHbIX K MnTe

e Tpalangs 3akpbiBanocb C OWK6KOM, ecnn bbiia HaxaTa knasuwa ALT 6e3 oTkpbITbiX darinos coobuieHni

Bepcusa 2.4.15 (20 pekabpsa 2022 r.)

HoBuHKK:

e OnNTUMM3aAUMSA NPOKPYTKM onepauunii B TEKCTOBOWN 30HbI ASCII

e [lo6aBneHbl coveTanms knasmw [CTRL+2] n [CTRL+3] ana BKAOYEHUS 30HbI AAHHbIX ONepauun n TEKCTOBOM
30HbI ASCII.

e Onepauwusa Pag OteepcTtui no X, Paa Oteepcturt no Y, MosToputb No X u MoBTOpuTb Mo Y: 06HOBEHbI 6a3a
AaHHbIX onepaunin n Makpocbl Repeaty.tmcr n Repeatx.tmcr ¢ gobaBneHneM napameTtpa Ansa aybnmposanusa
ornepauun Ha NpOTUBOMOJIOXKHON CTOPOHE

e [lo6aBneHO OKHO OMMCaHMs CMUCKa ropsiuMx KiaBuLl: BbBbIBAETCS HaXaTUEM Ha MKOHKY E
e STOOL Bblemka npsiMoyronbHuka: aobaBneHa nNpoBepka 3HauvyeHus paauyca. Ecnu 3agaHHoe 3HauyeHne MeHbLue
3Ha4yeHus1 paamyca MHCTPyMeHTa, nosenseTcs coobuieHme o6 owmnbke.

UcnpaBneHusn:

e lcnpaBneHa npobnema, ns-3a Kotopon ropsume knasmwmn [CTRL+W] ana BbBoBa kKoMaHAbl MacwrabupoBaTtb
OkHO, [CTRL+Shift+W] pgna komaHabl Macwra6bupoBatb Mpepbiaywmin wn F6  ans  KoMaHabl
Macwra6bupoBaTtb lNMpoaneHusa akTVMBMPOBAIMCH TO/IbKO MOC/E Bbi30BA KOMAHA M3 KOHTEKCTHOIO MEHHO.

Bepcusa 2.4.14 (25 okTa6psa 2022 r.)

HoBuHku:

e ODYHKLMOHaNbHOCTb packpos: aobaBneHo B packpoe TrueShape ynpaBneHWe NOBOPOTOM KpaesB 3TUKETOK Mpu
nosopoTe Ha 180 wnn 270 rpaaycos. MNpu NpssMOYrosibHOM packpoe nosBopoT kpaes cocTasnseT 0 unmn 90
rpagycos.

UcnpaBneHusn:

e lcnpasneHa owwubka, wu3-3a kotopon B [peaBapureslbHOM nNpoOCMOTpPEe ANA  ONTUMM3ALMMU
cMoAenuMpoBaHHasa AeTanb oTobpaxanacb HEKOPPEKTHO

e OYHKUMOHANbLHOCTb packpos: B Tabnuue onpeaeneHvs pJetanen packpos cTonbeu Ana  BKAOYEHUS
3epKanbHOro otobpa)keHmst 0Tobpa)kancs TONbKO B TOM caiyyae, ecnum 6bUim BKAKOYEHbI BCe TuMbl pannos

o QDYHKLMOHANLHOCTb packpos: nmameHeH wpudTt ¢ «Verdana» Ha «Microsoft Sans Serif» npu neyatn otyerta o
Packpoe, uTobbl Ny4ylue onpeaennTb CUMBON

e (DYHKLMOHANbLHOCTb packposi: yCTpaHeHa npobnema nosopoTa Ha 90 rpagycoB B ciy4dae Packpos True Shape

e [pucBoeHne CeoicTBa C win KoMMeHTapusa HeckonbkuM obpaboTkaM: ecnu onepauun, NpucyTcTBylowme B
cnucke nocnepoBaTeNbHOCTEN, GbUIM NMPOKOMMEHTUPOBAHbI, TO MPU CHATUKM dnlara KOMMeHTapusi OoHWM Hornblue
He NPUCYTCTBOBanM B CNUCKe rnocsiefoBaTeNbHOCTEN

e Packpon: B cnydae Packpos True Shape, ecnu pgetann 6buin MOBEPHYTbI, pa3Mepbl AJSIMHbI U BbICOTbI
oTo6paXkasiMCb 3aMeHeHbl MecTaMn Ha aTukeTKkax (label)
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Bepcusa 2.4.13 (15 wons 2022 r.)

HoBuHKuU:

B Tabnvuy MHCTpyMeHTOB A06aBfieH hUbTP BU3yannsaumm no TUMy MHCTPYMEHTa

UcnpaBneHus:

YcTpaHeHa npobnema, npu Kotopol ¢dnarm o6paboTkun, 3aAaHHble BO BCTaBKe WM pefakTMpoBaHuu, 6buin
HenpaBWIbHO OLleHEHbI

ManuTpa onepauunii: B HEKOTOPbIX cay4vasx obpaboTka, KOTopas He MpUMeEHsNachb K aKkTUBHOWM rpaHu, BCe elie
oTobpaxanachk

®yHKUMOHANBbHOCTb packpos: HyMepauus aetanen B rpaduyeckon obnactm ysennyeHa o 9999
®DYHKUMOHANBHOCTb PpacKposi: ecnun ynpasBfieHne MeTKaMu 6bU10 OTK/IOYEHO, Ha3HayeHue BpalleHus He
MeHSN0Ch

®DyHKUMOHANBbHOCTb packposi: B OTYeTe O packpoe, paxe B caydae ¢opMm, obwas 3aHATas obnacTtb
oTobpaxkanacb Ha OCHOBe pa3Mepa naHenn. Takum obpa3oM 3aHuMMaemas nnowaab 6bia 6onblwe naowaau
nucTta

YrteHue dainna ISO: nona T, F, S n ucnpasneHue, koTopble 3anucaHbl B darine ISO, HMKOrga He 4YuUTanuChb,
AaxKe ecnn OHU He 6bUM Ha3HayYeHbl Ha BHELLUHEN UAn BHYTpeHHel setup.

YteHne darina ISO: ecnn npuMmeHsnocb npeobpas3oBaHve eAuHWL, W3MEPEHWUsi, OHO He MPUMEHSINOCh K
KOOpAMHaTaM LEeHTpPOB M paanycam Ayr

WcnpasneHbl pasnuyHble npobnembl: onycToweHne obnacten, Koppekuus paauyca @pesbl, reomeTpuyeckas
6mbnmnoTeka, MHCTPYMEHTbI ANA NPUKPeNneHns K Nnpodwuto.

Moaynb 3Kkcnopta: B AOWMOBOW MporpaMMe 3HayeHuMe Mons CKOpocTM F  3KCMOpTMPOBanoChb Kak
LLefloyncieHHoe 3HayeHne. Tenepb OH COXPaHaeT 3 AeCATUYHbIX 3HaKa.

Makpoc ISO.TMCR: vcnpasneHa npobneMa HazHayeHUs1 3HaUYeHWU KOPPEKL MU N pagnyca MHCTPyMeHTa
Onepauuun: koppekTupoBka o6paboTok 5-ocesoit kpueoi, MoanporpamMmel ISO n Kpusoi

Bepcusa 2.4.12 (10 maa 2022 r.)

HoBuHKuU:

Bce dannbl NpoTOTMNOB COXPaHATCA TObKO B cob6cTBeHHOM dpopmaTe TpaCAD, a He B popmaTe ASCII.
YnyJdweHa vHTepakTUBHas npoueaypa 3axsata 2D-npeacTtaBneHus Npy HaaAUyYMn MHAYLUPOBAHHbIX BbI3OBOB.
Tabynsauusa rpaHen: pobasneHa MHAMKaLNSA UHAYLMPOBAHHBLIX TNUHWUIA

Tabynsaumsa rpaHen: Ans BCex TMPUCYTCTBYHOWMX @UKTUBHBIX rpaHer oTobpaxaeTcs wu3obpaxeHue c
MHANKauunen GUKTUBHOM rpaHu

dDyHKUMOHANBHOCTL packposi: B KOoHdUrypauuo Packpos pob6asneHa onuusi ®OpMbl: OLLEHUTb FeoMeTpuIo
packposi. DTOT BbI6Op BAWSET Ha [JeTanu, BCTaBJIEHHble B MPOEKT packposi, kak [podunbHble aetanw.
OueHuBaeT MNpPOCTPaAHCTBO 3a npeAenaMu MpsIMOYrosibHMKa MOCafouYHOro MecTa [eomeTpuy packpos Ans
Ha3HauyeHusl oKkpyxxatowen obnacTm yBaxeHuss, 4Tobbl 3alUUTUTL MecTa, Npuneratwme K feoMeTpum packpos
DYHKLMOHANbHOCTb packposi: nobasneHo ynpasneHne onepaumsamm Nesting-flip

DYHKLUMOHANBbHOCTb packposa: B npototune daina 6b10 aobaBneHO ynpaB/ieHWe TrOM0BHOM W KOHLEBOM
paboToli ¢ ucnonb3oBaHmeM crneumdburyeckoro popmanmama. CunTbiBalOTCA onepauun Ha rpaHn 1 mn 2 (ecnm
akTuBmpoBaHa dyHkuma Nesting-flip), onncanua Takxe coxpaHstTcsa B dannax * .TCN pelweHus packpos.
DYyHKUMOHANBHOCTL packposi: B KOHdUrypauuio packposs pobasneHa onuvs MwuHuManbHas mowaab,
KoTopasi NpUMEeHsIeT MpUKPensieHnss TOMbKO K HebonblwmMm paeTtansMm. Takum o6pa3oMm, Menkue petanu
WCKJII0YAIOTCA U3 ynpaB/ieHUs ONTUMU3NPOBAHHbLIM pa3pe3omM.

Moaynb umnopta u3s dopmarta ISO: 3HayeHMs, Ha3HayeHHble Npu setup, Takue kak none T u none S, Takxe
pacnpoCTpaHsOTCS Ha nNpodunb

Moaynb mMnopta m3 dopmata ISO: npu Hanmuum 6Gonbwero konmyectBa GO 3HavyeHMs MOBOPOTHbLIX OCel
pacnpoCTPaHSIOTCS, €C/IM OHWM He Ha3HauyeHbl Noceay WM NHCTpyKumnam GO

MpunoxxeHne Tpalangs: AnnHa MaeHTUHUKATOPOB TEKCTa coobLieHn yBenmyeHa ao 250 cmmeonos

UcnpaBneHusn:

MNHCTpYyMeHTbl pacKkposi: pelleHbl CUTyauun ownboK pasMeLleHns B Crlyyae pyyHoOro KiacTepa OCTpPOBOB.
®YHKUMOHANBbHOCTb PacKpos: PpelleHbl CUTyauuu, B KOTOPbIX Modayn Mo rnybuHe MpuUMEHANUCb Kak K
npeaBapuTenbHOMY, TaK U K Bbipesy.

®DYHKUMOHANBHOCTb pacKposi: MNpOrpaMMbl 3aBEepLUEHWS He 3anucbiBasnCb, €CAIM  BEPXHSAS rpaHb He
noasepranacb MexaHun4yeckon obpaborke

Moaynb akcnopta B ¢popMmaTte ISO: He COXpPaHSAIMCb NOBOPOTHbIE OCKU NMPU 3KCNOPTE OPUEHTUPOBAHHOIO
npocwuna ¢ pa3HeceHWeM BXOAHOMO M BbIXOAHOIO Y4acTKOB

MpunoxeHne Tpalangs: kHonka «CoXpaHUTb» He aKTUBMpPOBaNachb, KOrAa MEHANNCh TObKO MAEHTUPUKATOPBbI
coobLweHuni.

Bepcua 2.4.11 (28 mapta 2022 r.)

UcnpaBneHusn:
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e lcnpaBneHa owmnbKa NpuM OTKPbITUM MPOrpaMMbl, ecnm 6UT GyHKLMM pacKkposs He 6bl1 BKAKOYEH Ha annapaTHOM
Kntoye

Bepcusa 2.4.10 (21 mapta 2022 r.)

HoBuHku:

e M3MeHeHns B dyHKLUMOHMPOBaHWUM koda SSIDE

e l3mMeHeHus B dyHKLMOHANLHOCTU Packpos (Aob6aBneHa BO3MOXHOCTb NPUMEHEHWs 3KcnopTa dopmaTa K
pesynbTaTtaMm packposl; UCK/YEHO BHYTPEHHee ucnonb3oBaHue nons K)

o VI3MeHeHWns B NpuUMeHeHuWn MckiarodeHnii (MPUMEHNTb B ONTUMMU3aLLMKN, SKCMOPTE, NpeABapuUTeIbHOM NPOCMOTpe
onTuMm3aLum)

e [lononHeHue B Moayne akcrnopta ¢opmata DXF (nobasneH Bbibop akcnopTta 2D)

UcnpaBneHusn:
e lcnpasneHbl owmMbKN Npu 06paboTke BAOXEHHbIX BbI3OBOB (MCMNOSIb30BaHNE NEPEMEHHbIX j)

Bepcusa 2.4.9 (11 aHuBapsa 2022 r.)

HoBuHku:

e PepakTvpoBaHve MMeHOBaHHOM MpOrpamMMbl Npy coxpaHeHun (3apesepBupoBaHHble MMeHa Windows
oTduneTpoBaHbl. Hanpumep: “con”, “null”,..)

e l3mMeHeHns B dyHKLMOHANLHOCTU Packpos (yrnoBow wwar packpos True Shape w3menun o 5 © ot 10 ©;
U3MEHEHUS B YNpaBieHUn spfbikamu)

e M3meHeHns B umnopte dopmaTta DXF (MMNopT 06bEKTOB C pacno3HaBaHWEM ypoOBHSA: Aob6aBneHa BO3MOXHOCTb

noAktyeHns npodwunen)

UcnpaBneHusn:

e lcnpaBneHa npobnema B MyHKLMOHANBLHOCTM n3aMeHeHns cpeabl CTaHka / YepTexa (4n1s Bbibopa KOMaHAbI
MeHto TpeboBancs knoy MpodeccrnoHanbHbIN)

e lcnpaBneHbl owmnbkn npu umnopte u3l dopmaTta DXF (yMeHblUeHWe Cr/IariHOBbIX KPUBbIX)

e YcTpaHeHbl Menkne npobnemsl

e lcnpaBneHbl oWwWMBOYHbIE CUTYyauun B Packpoe (CopTuUpoBKa npodunen npeasapuTenbHON pesku ouryp,
co3paHue npodwunen peskn obpeskoB, Co34aHME 3TUKETOK C NMPUMEHEHHbIM NOBOPOTOM)

Bepcusa 2.4.8 (29 nona 2021 r.)

HoBuHKM:
e lI3MeHeHUs B npoueaype co34aHuM 3TUKETOK, MporpaMme u packpoe (ynydweHHoe paspelueHue gainos
n3obpaxeHuin)

UcnpaBneHusn:

e YcTpaHeHa npobnema B onepauun SZSSHAPE: CHmkeHne ¢opMbl ripogusisi (C NepBON BHELLHEN Ha3HAYeHHOM
TEXHOMOrMEN, He peryanpoBan pas3BuUTUE COKpaLleHus)

e YcTpaHeHbl Menkne npobnemsl

Bepcusa 2.4.7 (06 niona 2021 r.)

HoBuHku:

e l3mMeHeHMs B dyHKLMOHANBHOCTWN Packpos (co3aaHne npodunein npeasapuTenbHOW pe3kun ana ¢opm)

e VI3MeHeH KpuTepuii OLeHKN 3anporpaMMMpoBaHHON TexHonorum (cM. naparpad: Onepauunun-> Tunbsl onepaynm -
>TexHos0rms)

e He3HauuTenbHble U3MEHEHUSI B KOHPUrypaLum NpunoxeHus

UcnpaBneHusn:
e licnpasneHa owunbka B NMPUMEHEHUM NPUBSA3KM HA CIIOXHbIX onepaumsax

e lcnpaBneHa owunbka B Packpoe (peleHua pasmeweHnn True Shape, cosgaHue npodunen peskm 0TX040B,
yAaneHne BpeMeHHbIX dhalinos)

e lcnpaBneHa owmnbka Ha umnopTte popmaTta ISO (yaaneHne CTPOK BCTABJIEHHbIX B Npodusib)

e lcnpaBneHbl owmnbkn B npunoxeHumn TpalANGS (06HOBeHWe cTaTyCca MeH, 0cobble Cryvyaun npu HasHa4yeHuu
3TANIOHHOTO SA3blKa)

e YCTpaHeHbl Mefikue nNpobnemsl
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Bepcusa 2.4.6 (14 mas 2021 r.)

HoBuHKM:
e YMeHbLIeHO MaKkCMManbHoe KonuyecTeo konun TpaCAD (go 4)
e 06 Ne MHCTPYMEHTbI FPaHN: UCKAOYEHa BO3MOXXHOCTb UCMOAb30BaTh AaHHble B 6ygdepe obmeHa

UcnpaBneHus:

e lcnpaBneHa owwnbka Npyv UCMNONL30BAHUN WHCTPYMEHTa M3MeHuTb cedyeHne rpo¢uas (Cnyyan: WU3MeHeHue
KacaTesbHON B KOHLEe Ayrn)

e lcnpaBneHa owwnbka npu UCNoOAb30BaHMM NpoLeccoB pa3paboTku TekcTa (Yros HakioHa MPUMEHSANCS TONbKO
npu 3anpoce Ha pa3MelleHne TeKCTa Ha reOMeTPUYEeCKOM 3/1eMeHTe)

e lcnpasneHbl owmnbkmn B Packpoe (Npu NpUMEHeHUU KpenneHus K npodunam popmbl: onums KoMNeHcauum
WHCTPYMeHTa NnpuMeHsanach ABaxAbl; UCNOMb30BaHWe ¢opM, NonyyeHHbix u3 dannos DXF: ¢ obbekTamm
cnnawmH-TMna, oCTpoBa MOrNN 6biTb YCTPaHEHbI)

e llcrnpasneHbl oWMb6KN B peLleHn napaMmeTpuyeckoro nporpammmpoBanns (yHKLUN, KOTOpble paboTatoT co
CTpPOKaMM, UCMNOJb3YS NMEPEMEHHYI0 I, YKa3aHHY C UMeHeM)

Bepcua 2.4.4 (11 dpespans 2021 r.)

UcnpaBneHusn:
e lcnpaBneHbl owmnbkn B Packpoe (co3naHne npodunen pesku: He UCnoab3oBanacb TEXHONOMUS

npeaBapuUTeNbHON pe3Kn, B Cay4dae onTUMU3MPOBAHHOMO Npoduns; B Npoduisx pe3kn ¢ 3uraaroobpasHbiM
ynpaB/ieHWEM BXOAOM / BbIXOAOM, pa3mep Z 6bu1 3anucaH HeBepHO)
e lcnpaBneHbl owmnbkn B rpacdmyeckomM npeacTaB/i€EHUM NOBEPXHOCTEN

Bepcusa 2.4.3 (25 aHBapsa 2021 r.)

HoBuHKK:

e [lobaBneHnsa B PyHKLMOHaNbHOCTU Packpos (none QR-Ko4 Ha 3TukeTKe; nons AobaBneHbl B MPUCBOEHME
aetanen)

e l3MeHeHWe B dDYHKLMOHANBHOCTU Haneyatats Sp/ibiK nporpaMmbl (BO3MOXHOCTb Ha3HauuTb none QR-koa)

o [lobaBneHve B Moayne akcnopta B dopmaT ISO (nobasneHa HacTpolika And npeobpasoBaHus B CTaHAAPTHYIO
cuctemy XY)

UcnpaBneHusn:
e lcnpaBneHa owmnbka B Moayne akcnopta B dopmat DXF (Ccny4dau gyra co CKpyr/eHHbM yrnom >180°)

Bepcusa 2.4.2 (02 pekabps 2020 r.)

HoBuHKM:
e 3MeHeHusi/ PasznuyHble fobasneHns

UcnpaBneHus:
e YcTpaHeHbl Menikne npobnemsl

Bepcusa 2.4.1 (15 ceHTs6pa 2020 r.)

HoBuHku:

o M3meHeHns/ [lobaBneHns B dyHKLNOHANLHOCTN Packpos (Aob6aBneHbl onuun: [puMeHnUTb NpeaBapuTebHY O
pe3Ky Ko BceM getansiMm, lpeasuaetb Hape3Ky MasieHbKux geTanes; nobasneHo ynpasneHve
ONTUMM3NPOBAHHBIMU NPOMUAAMKN NpeaBapUTENbHON pe3Kn)

o [lo6aBneHusa B PyHKLMOHaNbHOCTU Packpos (kpas aeTanen)

e l3MeHeHWns B NMpOABWHYTOM MHCTpyMeHTe Co34aTtsb wpudT, ncxoas n3 reometpun (rpadmyeckoe BblaeneHune

npu Bbibope npodunen)

UcnpaBneHus:
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e lcnpaBneHa owmnbka B UCMONb30BaHUU KITUMEHTCKUX DYHKL NI

e lcnpaBneHa owmnbka B TMNOpTe U3 dopmaTa PZA (cny4dan npsMoro ncnonHeHuns dannos PZA ¢ yteHnem
ycTapeBLlen Bepcum danna)

e lcnpaBneHbl owmnbkn B rpadmyeckom npeacTaBfieHnn (pewweHns ans obpesku getanu u / unuv rpaHu B cayvasx:
KPVBOJIMHENHbBIX MOBEPXHOCTEN MMM rpaHen, NMOBOPOTHOrO 1e3BUS)

Bepcua 2.4.0 (22 mas 2020 r.)

HoBuHku:

e l3meHeHue B KOHpUrypauum TpaCAD (ycTpaHeHne HacTponKkn OnbITHbIM 1071b30BaTe /b, CHATAETCA BCeraa
AKTUBHOW)

e l3meHeHue B KOHpUrypauum TpaCAD (ycTpaHeHne HacTponkun OnTumMumu3npoBaTh rpagpmyeckoe rnpeacTab/ieHne,
cuuTaeTcs BCeraa akTUBHOW, )

o [lobaBneHve B uTeHne n nmnopt darinos B popmaTe ISO (3anaHne BpaLLaloWmMXCca OCel, 3a4aHne NoAroToBOK)

e lI3mMeHeHWe B KOMaHAe HarneyvaTaTtb sip/bIK MporpamMmbl (BO3MOXHOCTb coxpaHeus darina 6bna gobasneHa)

e [lo6aBneHa KoMaHAa B dYyHKLMNOHaNbHOCTU Packposi (CoxpaHuTb oTtyeT (.XML))

o [lobaBneHve B napameTpuyeckoe nporpammmpoBanue (pyHkumsa: geofplface; ..]

e [ob6asneHne B nmnopt mn3 dopmata DXF ([lpeobpazoBaTb CErMEHTUPOBAHHYHO MNOJINANHUIO B KPYT)

UcnpaBneHusn:
e lcnpasneHbl owmnbkn B rpadmyeckomM npeactasneHumn (cnyyar 3abnoknpoBaHHOMO BpalleHus Aetanu)
e llcnpaBneHbl oWwWnbKN B pelleHnn TpexMepHon Ayru (NpsMoe 3aAaHve HanpasB/ieHWs BpalleHus)

Bepcun 2.3.1 (08 mapTta 2019 r.) - 2.3.20 (02 pekabps 2020 r.)
Bepcusa 2.3.20 (02 pekabps 2020 r.)

UcnpaBneHusn:
e CooTBeTcTBYeT Bepcumn 2.4.1

Bepcusa 2.3.14 (31 mapta 2020 r.)

HoBuHKM:
e [lobaBneHus B napameTpuyeckoe nporpammmpoBaHue (QyHKUumU:prrot)

UcnpaBneHusn:

e lcnpasneHbl owmnbkn B oTyeTe 0 Packpoe (cooblaeTcs 0 HenpaBWUIbLHOM pasMepe SincTa)

e PeweHa npobnema npu onepauymn LAMELLO (npu HaHeceHuM Ha BOKOBYO MOBEPXHOCTb COOTBETCTBUE
MHCTPYMEHTa He 6bU10 NOAHOCTLIO NMPOBEPEHO)

e lcnpaBneHa cutyaumns B HaszHauyeHum nocneposaTtenbHOCTEN (0COobble cayyam OTobpakeHUss TOYKN NPUMEHEHUs
ONA CNOXHbIX KOAOB)

Bepcusa 2.3.13 (10 mapta 2020 r.)

UcnpaBneHus:
e lcrnpaBneHbl ownbkN B pelueHun Packposi (Cny4das pacluMpeHHbIX onepauuni npoduns)

Bepcua 2.3.12 (27 despansa 2020 r.)

HoBuHKM:

e O6HoBNEHMEe cepTUdULMPOBAHHOM NOANUCYK ANS UCMOJSHSAEMbIX panfoB C anropMTMom knaccudbukaumm sha2s56

e [3MeHeHus B umnopte n3 popmata PZA (BblaeneHne onopHOM CTOPOHbI MaHenun, pasaesieHme Ha ABYX
rnporpaMmax npu onepaumsix Ha HMKHEN rpaHn)

e [I3MeHeHns B ynpaBneHun umnoptom dopMaTtos (Cnyyas uMnopTa C Co3gaHneM Heckonbkux dhalnos)

UcnpaBneHus:
e lcnpaBneHbl OWNOKN B peLleHnn HanpaB/ieHUs MOBOPOTa TPEXMEPHOMW Ay

PepakTop nporpamm



Bepcun u o6HoBNEHUS

22

e lcnpaBneHa npobnema B KOHduUrypauum onepaumm STZREPATT
e YCTpaHeHbl Mefikue nNpobnemsl

Bepcua 2.3.11 (30 aHBapsa 2020 r.)

UcnpaBneHus:

e lcnpasneHbl ownbKkM B CTaHAAPTHOM OKHe MpeAcTaBfieHMs TeKHoNormyeckon Tabnuubl (pasHble npm
yrnpaBfieHUM OCHALLLEeHHbIX NapaMeTpoB)

e lcnpasneHbl ownbkn Npu umnopte n3 popmata PZA (HazHayeHWe B OKHe KOHdUrypauum; pasnuyHboie B Bbibope
WHCTpyMeHTa Tuna dpesbl)

Bepcusa 2.3.10 (14 anBaps 2020 r.)

UcnpaBneHusn:

e lcnpaBneHbl OWMOKN NpU 3afaHuUK MeCTHOM TexHooruy (Bblbop paboyen rpaHn MHCTPYMeHTa Ha BCcex 6OKOBbIX
rpaHax: He pabortan)

e lcnpasneHbl owmnbkn B rpadmMyecKoM npeacTaBieHnn (CeTka CMorna NpMMeHUTb HenpaBuibHble 3a4aHus)

Bepcua 2.3.9 (02 pekabpsa 2019 r.)

HoBuHkM:

o M3meHeHns/ [lononHeHns B dyHKLNOHANbHOCTb Packpos (4TeHue daiina cneundukaumm “*.csv”: nobasneHHble
nons, ynpaeneHve ANHaMUYEKUM 3aro/I0BKOM)

o M3meHeHus/ [lononHeHns B pelweHun Packposi (I3MeHeHns B MPUHATUM HE3aMKHYTbIX Npodunein packpos)

o [MpunoxeHne TpalANGS: nobaBneHo OKHO OoTYeTa

e M3meHeHns B nmnopte n3 dopmaTa PZA (nobasBneHo ynpasneHve BpaljeHue WnnHAe s, N3MEHEHUs B onepauum
nasa Ha Kpato naHenu)

e [lo6aBneHa onepauusa B rpynny "3anporpamMmupoBaHHble MHCTpyMeHTbl" (SWEEP)

e UM3meHeHns/ [lobaBneHuns B onepauuu B rpynne "3anporpamMMnpoBaHHble MHCTpyMeHTbI"

UcnpaBneHusa

e lcnpaBneHbl OWMOKN B pelleHnn napaMeTpmyeckoro nporpammmpoBanus (pyHkuum “geofalfa], geo[beta]” He
paboTanu B cny4vae M30rHyTbIX rPaHeN MM NoBEPXHOCTEN)

e licnpasBneHbl CUTyauum B pelueHun packpos (Co3haHne ONTUMU3MPOBAHHOIO NPoduas pesku: caydyas ceyeHun,
KOTOpble 6bUIM YyCTpaHEeHbI)

e lcnpaBneHbl cutyaumm B MyHKLMOHANbHOCTb Packposi (YTeHne B dopme m3 danna “*.dxf”: ocobble cutyauum
MMMoOpTa, 3aZaHusl pa3MepoB)

e lcnpaBneHbl owmnbkn B rpadnMyecKom npeacTasieHnn (Cnydasa: npeyBenndeHHbi 3yMm ¢ o6HOBNeHWeM rpaduku,
owunbka B NOBOPOTE pPUCYHKA)

Bepcusa 2.3.8 (29 okTabps 2019 r.)

HoBuHKuU:

e [lo6aBneHbl KOMaHAbl B QYHKLMOHANBHOCTb Packpos (CnUcok nocnegHuMx OTKpPbITbIX MPpoekToB, [lo6aBneHbl
KOMaHZAbl MpOCMaTpMBas peLueHns)

e [I3MeHeHus / pononHeHns B pelleHnn Packposi (TEXHONOrMM pe3ku: CKOpPOCTb, 3urzaroobpasHoe BXoXxaeHue)

e [lobaBneHue B OYHKLMOHANBLHOCTb NpUNoXxeHus Tpalangs (HeYNCNoBbie MAEHTUDOUKATOPbLI COObLLEHWNIA)

e M3meHeHus B akcnopTe B popmaTt ISO (pobaBneHa cTpaHMua HacTpoek, O6HOB/IEHNE TEXHOMOMMMK, ONLUn
nepesoga npoduns)

e [3MeHeHns B umnopte n3 popmata PZA (o6bHOBNEHME OT 3aBOACKOM TEXHONOIMMN, NHTEpnpeTaums CyLHOCTeNn
POLICURVA c yxe nNpuMeHeHHOW KoMMneHcaunen MHCTpyMeHTa)

UcnpaBneHus:
e PaspelieHHble owmnbkn B Npunoxenun Tpalangs (0T@UNbTPOBaHHbIE CyYan A3bIKOB)
Bepcusa 2.3.7 (23 ceHTs6psa 2019 r1.)

UcnpaBneHusn:
e lcnpasneHbl owmnbkn B rpadmyecKkom npeacTaBneHnn (Caydaum: MoaenmpoBaHme C HanoJHeEHNeM)
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e lcnpaBneHa owmnbka B okHe CoxpaHuTb ¢pari (Cny4dar COXpaHEHUs Ha AUCKeE)
e lcnpaBneHbl OWMOKN B OCHOBHbIX onepaumsax (obwasa BcTtaska, Cabineo)

Bepcusa 2.3.6 (1 aBrycta 2019 r.)

HoBuHKM:

e Jlo6baBneHbl KOMaHAbl B MYHKLMOHANbLHOCTb Packpos (CoXpaHUTb HEUCMNOIb30BaHHble AeTann, CoxpaHuTb
pe3ynbTaTbl N0 3aBepLUeHUN)

o [lobaBnenue B UHauBuayammsaymo TpaCAD (Tabnuua LBETOB, NCNOJIb3YEMbIX B DYHKLMOHANBLHOCTUN Packposi)

e [lobaBnenus B UHauBuayanmzauymo Packposi (lMokpbitne mexagy npoduasamu pna pewenus True Shape,
pasnuyHble B Mactepe spbika)

e [lobaBneHue B OYHKUMOHANLHOCTb Packpos True Shape (pa3MelLeHus no ceTke)

e [lo6aBneHa yHKUMOHANbHOCTb Haneyatatb Sp/ibiK NporpamMmmbl

o [lobaBneHbl onepauun B rpynne Bctasku (Lamello, Cabineo)

UcnpaBneHusn:

e YCTpaHeHbl CUTYaL MW OWKMOKN NPU BbINOSTHEHUN 06LYMX MPOrpaMMHbIX TpaHcpopmaymi (MoBepHyTb AeTanb,
3epkanbHoe oTpaxeHwe aetanu, MNepeBepHyTb AeTanb)

e YCTpaHeHbl cutyauun ownbkn B peLlleHnn packpos

Bepcusa 2.3.5 (27 mas 2019 r.)

HoBuHKM:

o [lob6aBneHns B MyHKLUMOHaANbLHOCTb Packposi True Shape (3epHo petanen)

e [I3MeHeHMs B CNOXHbIX onepaunsax npodunbHbIX pewenuni (4obaBneH napameTp TeXHOI0rMYeCKuil MnpuopuUTeET)

e [ob6aBneHa dyHKLMOHANLHOCTb B onepauuu lloBToputb rno X, NMoBToputs no Y (pacnpenesneHne oTBepcTuin no
6okam)

UcnpaBneHus:

e YcTpaHeHa cuTyaums ownbku B 06MeH Ha eanHuly namepeHus nporpammel (6onble He paboTana)

e YCTpaHeHbl CUTyaLUunn B peLlleHnn packpos

e YCTpaHeHbl cuTyaummn owmbkun B rpadumyeckom npeactasBieHmn (Cnyyaun: Ans3anH AobaBrieHHbIX 3/1eMEHTOB B
HebosbLUMX pa3aenax)

e YcTpaHeHa cuTyaumsa owmnbku npu skcrnopte B ¢opmat DXF (3KCnopT He yAancs, ecnm paclunmpeHve no
yMon4yaHuio ans npeobpa3oBaHHbIX hannoB He 6bU10 Ha3Ha4YeHo)

Bepcusa 2.3.4 (9 anpensa 2019 r.)

HoBuHKuU:
o [lob6aBneHuns BO BHyTpeHHer TexHos0rmm (BpaleHue LWNNMHAENS)
o [lobaBneHa dyHKUns KoMneHCUpoBaTb ANaMeETP B KOPPEKLMNN KOHNYECKOIO MHCTPYMEHTAa

WcnpaBneHus:
e YCTpaHeHbl CUTyauun B peLleHnn packpos

Bepcua 2.3.1 (08 mapTta 2019 r.)

HoBuHku:

o [lo6aBneHa dyHKUUS Packposi True Shape (®urypHbivi Packpoii)

e [lo6aBneHusa B NpoeKkT Packposi nporpamM (TUNONOrMK AeTanel, Nons v npeasapuTenbHblli MPOCMOTP B CAMUCKe
aetanen)

o M3meHeHns Ha KoHdurypauuu Packpos nporpaMmm

e [lepecMOTp MHCTPYMEHTOB Packposi npoguner

e [lobaBneHo ynpasneHve 3epHa naHesamn

e [lobaBneHve B napameTpuyeckoe NporpaMMmpoBaHune (MepeMeHHbI apryMeHT: cnf; dyHKkuuu: rempty, pngru,
pnstool, pntool)

e [lo6aBneHo rpacdunyeckoe npeactassieHne GUrypHOro MHCTPyMeHTa

e [lo6aBneHoO ynpaBieHne TEXHOOMMYECKON 3aMeHOoM M3-3a M3HOCA MHCTPYMEHTOB (pe3epoBaHus

o [lo6aBneHbl onepauum B rpynny "CneuunanbHble dpesbl" (BbiemKka npsiMoyrosibHuKa no MeaHapy, [sepb)

e l3mMeHeHus B onepauuax /Jsepb (BO3MOXHOCTb NOBOPOTa pa3paboTku BAOSb FOPMU3OHTANIbHON OCK)

o [lo6aBneHue B Moaynb umnopta DXF (cnyuan: nonunuHus, nogobHas kpyry)
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2.3

Bepcun 2.2.0 (04 pekabps 2017 r.) - 2.2.15 (28 mapTta 2019 r.)

Bepcusa 2.2.15 (28 mapta 2019 r.)

HoBuHKM:
e [lo6aBneHbl pyKOBOACTBA WM KOHTEKCTHas crpaBkKa Ha A3blke

UcnpaBneHusn:
e YcCTpaHeHbl owmnbkn B rpadmyeckom npeactaBsieHun (LBeT IMHENKU, KYPCOP Ha NMOBEPXHOCTb)

Bepcusa 2.2.14 (27 cdespansa 2019 r.)

HoBuHKM:
e [lo6aBneHbl pyKOBOACTBA WM KOHTEKCTHas crpaBka Ha A3blke

UcnpaBneHus:
e YcTpaHeHbl ownbkM B rpadmnyeckom npeacTaBneHnn (Cnydan: MCnonb3oBaHWe HU3KO3PPEKTUBHbIX

rpaduyeckumx nnar)

e YcTpaHeHa owmnbka B okHe CoxpaHuTb ¢aia (HadanbHoe MMa ¢aina He npeanaranochb)

e YcTpaHeHa owmnbka B Mogmudukaumm 1o6asibHbix TeXHONOMrMEI (M3MEHEHME aKTMBaLUN He MOXeET 6bImb
npmobpeTeHo)

Bepcusa 2.2.13 (9 aHBapsa 2019 r.)

UcnpaBneHus:

e YcTpaHeHa owunbka, BO3HMKLWIAA B pe3ynbTaTe obHoBneHmns OC ao sepcumn 1809 (coobueHuns o6 owmbkax:
"Visual styles-related operation resulted in an error because visual types are currently disabled in the client
area")

e YcTpaHeHa owunbka B 3anpoce Obujero nHCTpymMeHTa Ana 6onblwumx nporpamMm (cnyyaun: 3aMenneHue 3anycka
KOMaHAbl)

e YcTpaHeHa owunbka B umnopte opmaTta (TEXHONOrMYEeCKOoe NpUMeHeHne ANns onepauun NoAroToBKN U / unm
TouyeyHol obpaboTku)

e YcTpaHeHbl owmnbky npu umnopte us dopmarta PZA (cnyyan: KaHaBKa MHTepnpeTupyeTcs Kak dpesepoBaHue)

Bepcua 2.2.12 (06 gekabpsa 2018 r.)

HoBuHKM:
o [lo6aBneHbl coobLieHNs Ha TYPELLKOM si3blKe
e [punoxeHune TpalANGS: nobaBneHbl pykOBOACTBA Ha s3blke (PpaHLy3CKUI, NCMAHCKWUIA, PYCCKNIN)

UcnpaBneHusn:
e YcTpaHeHa owunbka npu BbiaeneHmn cTpok B TekcTte ASCIL
e YcTpaHeHa owunbka B rpacdmnyeckom oTobpakeHun onepaumnii, MPUMEHEHHbIX K MOBEPXHOCTH

Bepcua 2.2.11 (16 Hos6psa 2018 r.)

UcnpaBneHusn:

e lcnpasneHbl OWMOKN B DYHKLMOHANBLHOCTWN Packpos naHesnesd (06HyneHne NCnomHUTENbHbIX
nocneaoBaTeNbHOCTEN)

e YcCTpaHeHbl owmnbkn npu umnopte m3 cdopmaTta PZA (cnyvyaun: KaHaBKa MHTepnpeTupyeTcs Kak dpesepoBaHue)

e lcnpaBneHa owwnbka B okHe CoxpaHnTb ®aiib (DuUnbTp HEAONYCTUMbIX CUMBOJIOB)

e YcCTpaHeHa owmnbka CUTyauuun B NpUMEHeHUN MHCTPYMEHT 3epKasibHOro oTpaxkeHusi K obpaboTkam rpynnbl
CneumnanbHble dpe3bl (NPAMOYO/IbHUK, MHOMOYTObHUK, ..)

Bepcusa 2.2.10 (31 okTsa6psa 2018 r.)
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UcnpaBneHusn:

e YcCTpaHeHbl Npo6seMbl B GYHKLUMOHANBHOCTU Packposi naHeser (3agaHne nepeMeHHbIX r, MpUMeHeHue Kpas
BHYTPW pa3MeLleHusi, oT4yeT o0 NyTu AnunHoi> 100 CMMBONIOB, yAaneHne onepauunin No reoMeTpmuyecKmm
pa3MeLLeHnsaM)

e YcCTpaHeHbl NpobnemMbl Npn nmnopte n3 dopmata PZA (cnyyaum: nas npopesn ¢ npodunem, kanmbposka
OTPe3KOB Ha BxoAe/BbixoAe Npoduns Npu BbINOSIHEHUM GOPMUPOBAHUS AeTann)

e YnyduweHHasa GyHKLWOHANbHOCTb rpadunyeckon nedaTtn (pasmep nsobpaxkeHus CBOAUTCS K nonesHon obnacTtum
npeacTaBieHus)

Bepcusa 2.2.9 (28 ceHTs6psa 2018 r.)

UcnpaBneHusn:
e YcTpaHeHa npobnema npu neyaTu SpabkoB B MYHKLUNOHANBLHOCTU Packposi naHesaesd (Cnyyan: nevaTb C
pacTSHYTbIM M306paxKeHnem)

Bepcua 2.2.8 (19 ceHTs6pa 2018 r.)

UcnpaBneHusn:

e YcTpaHeHa npobnemMa B OKHE CnpaBKW NapamMeTpuyeckoro nporpamMMmMpoBaHus (HEKOTOpbIE 3anMcu B CNncke
«pr \ ...» 6bUIM HEBEPHbIMU)

e YCTpaHeHa cuTyauus HenpaBWbHOro rpaduryeckoro npeacTaBfaeHns (caydaun: onepauunin Ha 3aKpbiTbiX
MOBEPXHOCTSAX)

e YcTpaHeHa npobnema npu umnopte dopmata DXF (cnyyan: HenpaBu/ibHbIN UMNOPT OKPYXXHOCTU Kak TOYKMN)

Bepcusa 2.2.7 (27 noHs 2018 r.)

HoBuHku:

e [lo6aBneHo ynpaBieHWe NNHeNKoN B rpaduyeckoM npeacTaB/ieHun C NoMoLLbio KapkacHoOro npeactaBiieHus

e PacwwupeHune paboTtbl koaa SSIDE (pa3paboTka Takxe no TNy noanporpamme)

e [lobaBneHve B nNapaMeTpuyeckoM NporpamMMmpoBaHun (dbopmaTupoBaHue B NEPEMEHHOM Tuna CTPOKMN)

e [lo6aBneHo ynpaBneHuWe 3aAaHWeM C CMMBONaMu, kak npaeuno, Unicode B pyHKUMM Packposi naHesnes (CNncok
mMaTepuanos, 3ajaHue B NMPOEeKT packpos U e B spfbiKax)

UcnpaBneHusn:

e YcTpaHeHa npobnema, KoTopas npMBena K OTK/IIOYEHUIO KIIMEHTCKMX pa3aenosB (BBeaeHa C Bepcuen 2.2.3)

e YcTpaHeHa npobnema B pelleHun Packposi naHesern (Cny4vyan: Co3gaHne paBHbIX NaHenemn)

e YcTpaHeHa npobnema npu YTeHUn GannoB KIMEHTCKUX COOBLLEHUI UMEOWMX pa3aeneHHbii dopmat (oanH
dann gnsa Kaxaoro A3sbika)

Bepcua 2.2.3 (22 mapta 2018 r.)

HoBuHku:

e [lo6aBneHo ynpaBieHWe NNHENKON B ABYXMEPHOM rpaduyeckoM npeacTaB/ieHnun

[obasneHne B MeHo YepTtex (MPpSMOYronbHUK C LEHTPOM M pebpoM, HaknoHHbI NpsAMOYrofnbHUK, 3Be34a)
[obasneHne onepauumn B rpynny "MHoroyronsHukn" (3sesaa)

[obasneHne onepaumu B rpynny "CneumnanbHble dpesbl" (3B€34a)

[obasneH Mmoaynb akcnopta B dopmaT DXF (KoHpurypupyembii moaynb: TpaSpa.DxfCad.v2.dll)

UcnpaBneHusn:

e YcTpaHeHa npobnema rpadumyeckoro otobpaxeHuss BepTuKanbHbIX/rOpU3oHTaNbHbIX rabapuTos (MeaneHHoe
oTobpakeHne B pe3ynbTaTe HenpaBWIbHOIO KpUTepus dparMeHTauumn n nMHeapmsaumm 3akpyrieHHbIX
3/1EMEHTOB)

e YcTpaHeHa npobnema rpadumyeckoro otobpaxeHuss BepTuKanbHbIX rabapuToB (Caydaun oTobpa)KeHMs JT0XKHbIX
TpUaHrynsunii)

e YcTpaHeHa npobnema npu Bbi30Be MoAynen aKcnopTa (nocne akcnopTta 6bU10 HEBO3MOXHO OTKPbITb
KOHMUrypaumo Moayns)
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Bepcusa 2.2.2 (30 aHBapsa 2018 r.)

HoBuHKuU:

[Nob6aBneHbl KoMaHabl O6Lymx TpaHcpopmaymi getaam (MeHto [pumeHuTs: NoBepHYTb, 3epKanbHoe
oTobpaxkeHue, MNepeBepHYTb)

[Nob6aBneHbl KoMaHabl O6LYMX MHCTPYMEHTOB (MeHIO MHCTPYMeEHTbI: LleHTpMpoBaTh M BbIpOBHATbL C rpaHbio)
LNob6asneHne B Packposi nporpamMM (BO3MOXHOCTb UCK/OUYEHMS OnepaLmnii BHe pa3MeLLeHunii)

[Nob6aBneHns B napameTpuyeckoe nporpammmpoBaHue (pyHkuum: “sign[nn]”, “geo[angm;..]”)

[Nob6asneHne onepauun B rpynny "CneuunanbHble dpesbl" (TpuroHomeTpudeckas dyHKUNS)

[Nob6asneHne B onepauun B rpynne "CneunanbHble dpesbl’ (3agaHMe BHELWHEN TEXHONOMNN)

MN3MeHeHns B NpMMEHeHMN HaCTPONKWN MHAMBMAYaNu3auun Bcerga nokasbiBaThb HavyalslbHyo TOYKY Ha OTpe3Kax
npoguns

UcnpaBneHus:

YcTpaHeHa npobnema nmnopta dopmata DXF (3apaHve pasMepos AeTanun M3 OAHOMO 3/uMnca)

YcTpaHeHa npobnema nmnopta dopmaTa ISO (3agaHne pa3MepoB aetanu)

YcTpaHeHa npobnema 3apgaHus nocneaoBaTenbHoCcTeln (BbIbop rpadunyeckoro npeacTaBieHns He 6b1 akTUBHBIM
npu oTobpa)ceHnn onepaumuii, KOTOpble He MOTyT BbICTpPanMBaTbCHA B NOC/EA0BATENIbHOCTb)

YcTpaHeHa npobnema rpadumyeckoro oTobpaxeHus BepTukasnbHbIX rabapuToB (Cny4al HakIaAaKu Ha rpaHb C
WHCTPYMEHTOM, OPUEHTUPOBAHHbIM NapannefbHO rpaHun)

YcTpaHeHbl npobnembl rpacduyeckoro noBopoTa AeTanu

YcTpaHeHbl npobnembl B npunoxerHun Tpalangs.exe (cnyyan pacnosHaBaHUS CUCTEMHOIO A3biKa)

Bepcusa 2.2.1 (19 pekabps 2017 r.)

UcnpaBneHusn:

YcTpaHeHa npobnema umnopta popmata ISO (MMNOPT HE BbINOAHANCS)

Bepcua 2.2.0 (4 pekabpsa 2017 r.)

HoBuHKM:

PeopraHM3a|.w|ﬂ pacnpeneneHnsa nNokKaJm3oBaHHbIX d)aﬁnos (COOGLLleHVIﬂ I'IpVIJ'IO)KeHVIVI, KOHTEKCTYa/lbHada “n
AOKYMEHTaibHasA cnpaBKa)

e PeopraHusauuns coobueHunin 6a3oBoi 6a3bl AaHHbIX onepauunin B danne DLL

e [lobaBneHune dyHKuun B OKHO curHas08 (oTobpa)kaeT KoAbl KOMMNEKTa, YKa3aHHble Ha KJlo4e)

e [lobaBneHa komaHaa Hosasi no mogesu (co3gaHue NporpaMmbl MO MoAeNn)

e [lobaBneHo MeH KOMaHA B NyHKTax [loc/iegHue OTKPbITbIE MPOrpamMmbi

e [lobaBneHune B Packposi nporpaMm (BO3MOXHOCTb HE reHepupoBaTb NPOPUAN pe3KK, HOBble MONS 3aJaHus
APNbIKOB)

e [lo6aBneHue B KOHpUrypauuio: ypoBeHb U3MeHeHUsa HacTpoek B (YcTaBku getanu, KnmeHTckue pasgenbl)

e [lobaBneHus B dyHKUMO Essential (OMbITHbIA NONb30BaTENb, MHCTPYMEHTbI MOCTPOeHus npoduns)

o [lob6asneHue dyHkumun MogenuposaHue w3 npodunen, 3anporpaMMmMpOBaHHbIX Ha FpaHn

e [o6asneHue B MNepcoHanmsauuo (AKTuBaUMM rpaduueckmnx npeactaBnieHnin: OTKIYUTL rpagpuyeckme
3/1eMeHTbl, f0baBeHHbIE A4/151 6O/IbLION MPOrpaMmMabl)

e [ob6asneHue B MeHio "OTo6pa3unTh" (MeHo, AobaBneHHoOe KOMaHAae abapuT B TPEXMEPHOM M306pa>keHumn)

o [lobaBneHue B Obymne MHCTPyMeHThI (rpacdunyeckoe B3anMoaenCcTBMe BOCNPOM3BOAUT TakXKe onepauum,
3a4eNCTBOBaHHble TpaHcdopmauneint)

e [lobaBneHue B 06WMIA MHCTPYMEHT [ToBepHYThH (BpalleHne Ha MUHMMasbHbI rabapur)

e [obaBneHue pasgenos B kKoHburypauuto nmnopta us DXF (Mognporpammel v ypoBHu, lNogrnporpaMmbl m 6710Kkm)

e [lob6aBneHue onepauun B rpynny "CneuymnanbHbole dpesbl” (pasandHbie TUMNbl CTBOPOK)

e [lobaBneHus B onepauum npuMmeHeHus lpsiMmoyrosibHyK (ONUUS peleHnss CKpyrneHms nnu dackm)

e [ob6aBneHo npunoxeHue Tpalangs.exe gna ynpasneHuns daninamMmm KIMEHTCKUX COOBLLEeHNI

UcnpaBneHus:

YcTpaHeHbl Npo6neMbl B NPOABUHYTOM UHCTPYMeHTe Packposi npoguiesi (pacno3HaBaHue nNpoduns BHyTpu
rpynnvpoBaHUs MapLIpyTOB)

2.4 Bepcum 2.0.0 (30 mapta 2016 r.) - 2.1.18 (26 ceHTa6psa 2018 r.)

Bepcua 2.1.18 (26 ceHTs6psa 2018 r.)

HoBuHKuU:

M3MeHeHns HeHOopManbHbIX CUTyauun B pesynbtate obHosneHmnn OC Windows 10
[Nob6aBneH cneuunsanbHbiM UMNOPT M3 popmata PZA (nepeBopayvBaHue aeTanu; passivyHble AOMOSIHEHUS)
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UcnpaBneHusn:

e lcnpaBneHbl owmnbkn B MdyHKUUN Packposi nporpamMm (co3paHne npodunen pe3kn ¢ HeCKObKMMM NMPpOXo4aMu;
cnyyau owmnboK, BO3HMKAKOLWMX B pe3ynbTaTe B3pbiBa C/I0XHbIX KOAOB)

e McnpasneHbl owmnbkn npu umnopte us ¢opmata DXF (MMnopT 4yacTm annunca)

e YcTpaHeHbl Menkne npobnemsl

Bepcusa 2.1.11 (29 Hosabps 2017 r.)

HoBuHku:
e Vi3MeHeHVa nopsaka 3agaHus TMMNOB NporpamMmbl NpunoxeHuto TpaCAD (cnydvan obHoBneHHbIX Bepcuii OC
Windows 10)

UcnpaBneHusn:

e YcCTpaHeHbl NpobneMbl HenpaBWIbHOM HaBMraumm B Tabnuue TexHonormm (Cayvaum AMHUM n/vnmn cTaHka c
HECKONbKMMU rpynnamu)

e YcTpaHeHa npobnema nMmnopta dopmaTta DXF (oTkpbirme darna TpeboBano 3KCKA3MBHONO AoCTyna)

Bepcua 2.1.10 (27 okTs6pa 2017 r.)

HoBuHkM:

e OnpepeneHHble gob6aBneHns umnopta us dopmata DXF (noeBopoT aeTann ¢ obMeHOM ocew Xy, AobaBneHue
3HaumMbIx npedunkcos “&..")

e OnpeaeneHHble gobaBneHns umnopTa us ¢opmarta ISO (HacTpoliku: Koa G pazmepoB, KBaapaHT cTaHKka)

UcnpaBneHusn:
e YcTpaHeHbl npobnembl uMnopTa M3 dopmaTta DXF (3agaHme kKoopauHaTtbl Z ANns NOSMANHUK, CBA3AaHHOM C
MakponporpaMMamMm n ypoBHSIMU)

Bepcusa 2.1.9 (13 okTabpsa 2017 r.)

HoBuHku:
e OnpepaeneHHoe nobasneHne nmnopta m3 dopmaTta DXF (obwasa HacTponka: MmMnopTmpoBats ryCcTyr NaHesb)
e OnpepeneHHoe aobasneHne nmnopta u3 dopmaTta ISO (NMHeapusauns Manbix 4yr)

UcnpaBneHusn:

e YcTpaHeHbl npobaeMbl NpUMEHEHNS 06X MHCTPYMEHTOB [Ipeobpa3oBaHne eANHNL U3MEPEHNS AeTan

e YCTpaHeHbl Npo6sieMbl MPUMEHEHUST aKTUBM3aL MK rpadunyeckoro otobpaxenua AgantmpoBatb rabaput
npogunen K 4iMHe oTpe3KoB

e YcTpaHeHa npobnema ynpaBneHus YyepTexom Saamnc rno 3 Toykam (Habnioganacb owmbka npuMeHeHus
ykasartens Ha ocsax X/Y)

e YcTpaHeHbl npobnembl pelweHns Packposi nporpamm (Ay6nvpoBaHue NUCTOB, pelleHne HeCKOJIbKUX rpynn
pelleHuns, TexXHosormyeckue 3aganmsa npodunen peskmn)

e YcCTpaHeHbl NpobnemMbl B hyHKUMK Essential (ncnonb3oBaHue [7106a/1bHbIX TEXHO/I0MNA)

e YcTpaHeHa npobnema pacno3HaBaHusa ¢opmata ¢arina ISO (cnydyan: dann “TCN” B popmaTte Unicode)

Bepcusa 2.1.8 (18 ceHTs6psa 2017 r.)

HoBuHKM:
e OnpeaeneHHoe pobasneHne nmnopta 3 DXF (obwas HacTpoika: He neperno3uynoHnpyeT 3/1eMeEHTHI)

UcnpaBneHusn:

e YcCTpaHeHbl NpobsieMbl 3a4aHNs INCTOB pelueHns Packpos nporpamMm (Cny4vau Bbibopa ONTMMANIbHOrO peLleHus,
CNyYaln cepbe3HOoro rnpeaynpexaeHuns, Kotopoe bonblue He ABNSeTCS 6M0KMPYIOWMM; OLEHKU, CBA3AHHbIE C
rabapvToM NpUMEHEHHbIX onepawnii)

e YcTpaHeHa npobnema B onepaumm STOOL: STMULTI (Ha4anbHble HACTPONKM MEHSINCH B pELUEHMM CeayHoLWnX
npodunen)

e YcCTpaHeHbl Npo6sieMbl B NPOABUHYTOM UHCTPYMeEHTe Packpos npoguaer (Cnyvyan Ucrnosnb3oBaHusa B rpaHu-
nertanu)

e YcTpaHeHa npobnema paspelleHns napameTpuyeckoro nporpamMMmMpoBaHus (Cryyan CMeLaHHoro
MCNONb30BaHNS CMMBOJIOB AECATUYHOrO pasgenvrens)
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Bepcusa 2.1.7 (7 vona 2017 r.)

HoBuHKM:

e [lo6aBneHune onepauuun B rpynny "Moarotoska" (MOATOTOBKA ISO 5x)

e [lo6aBneHune onepauuu B rpynny "Moanporpammel" (MOAMNPOrPAMMA ISO)

e [lo6aBneHune onepauuu B rpynny "MHcTtpymeHTol" (Mogaum no Z + ToYkM KpenneHus)

e [lobaBneHus B onepauuu NnpuMeHeHuWs nasa (3agaHue NOJIOXEHUS LeHTPa)

UcnpaBneHusn:

e YcCTpaHeHbl NpobsieMbl 3a4aHNs NMNCTOB pelueHns Packposi nporpamMm (Cny4dan owmnbok, obycnasnmBaembiX
BpalleHnemM CNOXHbIX onepauun v lMonpaBka Ha MHCTPYMEHT)

e YcTpaHeHa npobnema B ob6uweM MHCTpPyMeHTe [TOBTOPEHMST C KPYroBOK pazBepPTKoOM (BCceraa NpMMEHsI0Ch
BpalleHne noBTOPEHNN)

e YcTpaHeHa npobnemMa B MHCTPyMeHTe Npoduns Pa3zpe3zatb OTAE/IbHbIE 371EMEHTbI rPpogusas (Cny4vyan, Koraa oHu
HEe BbINOHSANMNCH)

e YcTpaHeHa npobnemMa B MHCTPyMeHTe NocTpoenusa JybsmpoBate npoduib (Cnydam NCKAOYEHUs Npu 3anpoce
aybnnposaHusa onepauun)

Bepcua 2.1.6 (23 wioHs 2017 r.)

UcnpaBneHusn:
e YcTpaHeHbl NpobaeMbl HEBOCCTAHOBJIEHWUSI KOMMOHOBKW NMPOrpaMMHOI0 NMPUIoXeHUs
e YcTpaHeHa HenpaBuibHas accounaums Tuna MHCTpyMeHTa B TabsumLe TexHosaorni (Cny4van: TUmbl Nnpopesein)

Bepcua 2.1.5 (15 wioHs 2017 r.)

HoBuHku:
e [lobaBneHusa B ynpasneHue rpaHb-geTans (610K, MnopT)
e [lo6aBneHusa B PpyHKUUIO Packposi nporpamMm (ynpasfieHne spnbikamn)

UcnpaBneHusn:

e YcTpaHeHbl npobaeMbl MIHTEPAaKTUBHOIO COMOCTAaBAEHUS C onepaumsamMu (rpaHb-AeTanb)

e YcCTpaHeHbl NpobseMbl 3a4aHNsi KOMNOHOBKW SIPNbIKOB B YHKLUMK Packpod nporpamm (NOAKAOYEHNE KHOMOK,..)

e YcTpaHeHa npobnema umnopta n3 popmata PZA (pa3BepTka MHOXECTBEHHbIX MPOX0A0B dpe3epoBaHusa u/mnum
npopesun; MakCMMasbHOE 3HaYeHue LWNUHAENS WM MHCTPYMeHTa M3MeHeHo ¢ 1000 Ha 10000)

Bepcusa 2.1.3 (27 anpensa 2017 r.)

UcnpaBneHusn:

e YcTpaHeHbl NpobneMbl NpY OTKPbITUM BCMOMOraTeNbHbIX OKOH (OTKpbITME Ha BCMOMOraTeflbHOM 3KpaHe)

e YcTpaHeHbl NpobneMbl NpU OTKPbITUK OKHa @ain OTKpbITb (C60I pelueHns ¢ MapLipyToM, 3aAaHHbIM CTPOKOM
AnvHHee 180 cvmBOsIOB)

e YcTpaHeHa npobnema B onepauun STOOL: llogaya no Z (Cny4yau 3ajaHusa Yyucia WaroB U KOHEYHOW
KOOpAMHaTbl Z: BO3MOXHO reHepupoBaHWe JIOXHOM ownbkm)

e YcTpaHeHbl NpobneMbl B OKHe KOHdUrypauum umnoptepa ¢opmata DXF (3apaHus B okHe)

Bepcua 2.1.2 (4 anpensa 2017 r.)

UcnpaBneHus:
e YcTpaHeHa npobnema B MyHKUMN Packposi (peanusauuns npoToTuna)

Bepcua 2.1.1 (20 mapta 2017 r.)

HoBuHku:

e [lo6aBneHusa B napameTpuyeckoe nporpammmpoBaHue (pyHkumm: “geol[beta;..]”, “geolalfa;..]”)

o [lo6aBneHbl MHCTPYMEHTbI Packposi npogunesi

e [lobaBneHve B 3a4aHNe OPUEHTMPYEMbIX reoMeTpuii (MHTepnonauns 4 nnm 5 ocen)

e [lo6aBneHusa B 06N MHCTPYMeEHT [loBEpPHYTh

e [lo6aBneHue B MeHo "Tpadunyeckoe npeactasneHne" (komaHga fpaska)

e [lobaBneHve B MHCTPYMeHT "MPUMEHUTb TOUKM KpenneHns K npodunio” (onuus Toyek KpenaeHus/npepbiBaHnin)
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e O6HOBNEHMS PYKOBOACTB M NepeBoj CoobLieHuin

UcnpaBneHusn:

e YcTpaHeHa npobnema npu OTKPbITMX OKHa COXpaHeHUs nporpaMMbl (OWUABTPbI TOKaNbHbIX ANCKOB, CeTeBble
nanku, obnako)

e YcTpaHeHa npobnema B obwemM MHCTpyMeHTe [TloBepHyTh (CNy4Yan NoOBOpPOTa, HE COOTBETCTBYOLWME
rpauyeckomMy B3aMMOAENCTBUIO)

e YcTpaHeHa npobnema B obLweM NHCTPYMeHTe 3epKasibHoe 0TObpaXKeHne Mo BepTuKaabHOM ocu (Cnyyaun ayrm
3aAaHHON KoopanHaTon Y LeHTpa)

e YcTpaHeHa npobnema B UHCTpyMeHTe OTCOEAMHUTb KaxKAbl¥i 0Tpe3oK rnpopuss (owmbka B nopsiake BBOAA U
rpacryeckomM npeacTtaBieHUm)

e YcTpaHeHa npobnema B UHCTPyMeHTe CMECTUTb MOArOTOBKY Ha 3aMKHYTbIH poguib (Npodunb, 3aiaHHbIA C:
noarotoskou + ayron A01)

e YcTpaHeHa npobnema B [lorpaBke Ha MHCTPYMeHT (CnydYan U3MeHEHUS CTOPOHbI MPaBKM NPUMEHUTENBHO K
Kpyry)

e YcTpaHeHa npobnema B NpPoABUHYTOM MHCTPyMeHTe Co34aTk MOBEPXHOCTL, UCXOAS U3 reoMeTpum (Cnydan
Kpyra)

e YcTpaHeHbl Npobnembl B hyHKLUUN Packpos (CTyneH4yaTas peanunsauuns)

e YcTpaHeHbl npobnembl rpadurkn (oTobpaxeHne 3a30poB B TpEXMEPHOM OTO6paXkeHum)

Bepcusa 2.1.0 (2 nekabpsa 2016 r.)

HoBuHKM:

e [ob6aBneHa dyHKUMs Packpon nporpamMm

o [lobaBneH obwnit MHCTPYMEHT [ToBTOpEeHUsT Ha ripogusie

e [lob6aBneHo ynpasneHune MobanbHbiMM TEXHONOTMAMN (HacTponka B MHanBuayaamsmnposats TpaCAD)

e [lob6aBneHo ynpasneHne B UIMNopT BHewHero ¢opmaTa (HacTporika B UHauBuayanamsmposats TpaCAD: Obiyne

noAKItoYeHUs1 nporpamMmmbi, [1oATBEPANTL MPOpUIN)

[Nob6aBneHne B yHKUNIO YepTexa (AnvHa oTpeska Ans JInHun, BBeAEHHON Ha HeNpepbIBHOW KacaTesbHOM)

e [lob6asneHue B MNepcoHanmsauuno (AKTuBaumMm rpadudeckmnx npeactasnieHnin: AgantmposaTb rabaput npodunen
K OJIMHE OTpe3KOoB)

e [lobaBneHve B 3ajaHNe OPUEHTUPYEMbIX reOMeTpui (HaYanbHbIA U KOHEYHbIM OTPEe3KW: BO3MOXHOCTb
VUCKNOUUTb [IpecrieqoBaHmne KacaTesibHOM)

e [lobaBneHve B 3agjaHNe OPUEHTUPYEMbIX reoMeTpui (MHTepnonaumsa 4 nnn 5 ocen)

o [ob6asneHue onuuu B KoHbUrypaumto nmnopta ms DXF (BO3MOXHOCTb hparMeHTUPOBAHNS NOJUINHUMN HA
oTAesIbHble 0Tpe3Ku)

e OnpegeneHHoe aobasneHue nmnopta M3 DXF (BO3MOXHOCTb accoumnaumm aboro Mapwpyrta ¢ yHKUMen
Onepauywun v ypoBHU, MaKkporiporpaMmbl 1 ypOBHM)

e [lobaBneHue pasgena B KoHdurypauuo mmnopta us DXF (Jlormyeckue onepaumm v 6710KM)

e [lo6aBneHue B pexxum JEMOHCTPALIIOHHbBIN (BO3MOXHOCTb M3MEHeHUs YacTei KOHpUrypaLum, JOCTYMHbIX Ha
ypoOBHe nosb3oBaTens)

UcnpaBneHusn:

e YcTpaHeHa npobnema 3ameaneHuii B rpadmke nporpammbl

e YcTpaHeHa npobnema BbINOMHEHNSA UHTEPAKTUBHOIO pexuma lpuss3ka Ha rpaHu (npepbiBaHusa TpaCAD)

e YcTpaHeHa npobnema ynpasneHus yeptexoM Jyra ¢ paguycom (He yaaBancs BBOA pagnyca HernocpeacTBEHHO
B MEHI0)

e YcTpaHeHa npobnema B nporpamMMupyemMom MHCTpyMeHTe STZLINE (kaxAapii oTpe3ok npoduns 6bu1 3aaaH kak
OTAeNbHbIA NPodhWb)

Bepcusa 1.4.14 (6 okTtabpsa 2016 r.)

HoBuHKuU:
e O6HOBNEHMS PYKOBOACTB M NepeBoj CoobLieHuin

UcnpaBneHusn:

e YcTpaHeHa npobnema B MHCTPyMeHTe MHBepcus npoguas (Npodunb, 3afaHHbIi C €AUMHCTBEHHBIM OTPE3KOM, MOr
yTpaTuUTb U3MeHeHue rny6uHbl)

e YcTpaHeHa npobnema, cBf3aHHasa C ynpaBfieHWEM CUTYyaUUAMK NpeaynpexaeHus B NporpaMMMpoBaHmMn nons B
KJIMEHTCKOM paspene

e YcTpaHeHa npobnema B UHCTPyMeHTe [IpUMEHUTb TOYKM KpersieHns K npoguao (B cnyvae npodwunsa c
ManieHbKUMM NepBbIMM OTPE3KaMM MOII0 He NPUMEHATBCSH HUKAKOro KpenseHus)

e YcTpaHeHbl NpobnemMbl B KOMaHAax rpynnsl Haurn/ 3amMeHUTb (He BbINOSIHANACh 3aMeHa B nporpaMmax c
601bLLINM YNCIOM CTPOK)

e YcTpaHeHa npobnema B BbleMKe 30H (04YeHb pparMeHTUpoBaHHble NPOMUAMN U FEHEPUPOBaHME JTIOXKHbIX
3aMKHYTbIX 30H)
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e YcTpaHeHa npobnema, cBsizaHHas ¢ PyHKLWOHMPOBAHMEM C HEKOTOPbIMU si3bikaMu (Hanp., Typeukum) (He
yAaBancs 3anyck KnneHTCckoro ontuMumsaTopa)
e YcTpaHeHa npobnema B BbiNOSHEHUW uMnopTa dopmaTta (MMNOpT cMMBONOB He ANSI)

Bepcua 2.0.0 (08 anpensa 2016 r.)

HoBuHku:

e [lobaBneHue B KOHdUrypaumio: nogkatoyeHune "MosepxHocTn" (YcTtaBkm aetanu, NeomeTpus aetanm)

e [lobaBneHve B KOHbUrypaumnio: "MpuMeHnUTb TpaHChOopMaL MM K OpUeHTUpoBaHHOM reomeTpumn” (YcTaBku
aetanu, Obuwee)

e [lo6aBneHue B koHdurypaumio: "Haceuka c octpemmm pebpamun” (Yctasku aetanu, Obuiee)

o [lobaBneHve B KOHbUrypaumnio: "TexHonormyeckuii KOMNoHeHT yctaHoBkmn" (Cpeaa, KOMMNOHeHTbI)

[obasneHne B KoHbUrypauuio: "MpeobpazosaTb ckopocTu B [M/MUH.] nnu [inch/sec]" (OTKpbTb U COXpaHUTb,

3apaTb B MaTpuue Aetanu n DKCnopT)

[obasneHne dyHKLUM: "TexHONorma ocHaleHuns"

[obasneHne B PyHKUMIO "MNobanbHble NnepeMeHHble" (KOMaHAbl MEHIO)

[ob6asneHne B MeHo ®ann (ONTUMM3MPOBaTbL apxvMB NpOrpamMm)

[obasneHne B MeHo YepTex (Ayra no paauycy, Kpyr no 2 Toukam, Kpyr no 3 Toukam, Daaunc no 3 Toykam,

BuHT, Cnnpans)

[obaBneHne B MHCTPYMEHT NOCTPoeHMs "TIpUMEHUTb TOUKM KpenseHnsa K npodunio” (paccTosHue Mexay

KpenneHusmMn)

[obasneHne B MHCTpyMeHT "CokpalueHune npoduna" (IMHeHas MUHUMU3auma n npoyee)

[obasneH MHCTpyMeHT npoduns "OTCoeaAnHUTb Kaxxabli OTpe3ok npodwuna"

[obaBneH MHCTpYMeHT nocTpoeHus "Pa3aenntb nepecekatowmecs sektopa"

M3mMeHeHO nokanbHoe MeHIo rpaduyeckoro KoHTponnepa (rpynna BeibpaTb, KoMaHabl: BbipesaTb, KonvposaTb,

Bkneuntnb)

e [lobaBneHve B NanuTpy KOMaHA BBOAA AaHHbIX onepauun (NyHKT: "MpUMeHWUTb K onepaunsm rpaHu (ecnm

aBToMaTunyeckas)")

[obasneHne onepauuu B rpynny "OtaeneHble ayrn" (A27: (tgin, R, A, CW))

[obasneHune onepauuii B rpynny "MHoroyronsHukn" (A48: BuHT; A49: Cnupanb)

[obasneHne onepauuii B rpynny "CneumnanbHble dpesbl" (HELIC: BuHT; TWIST: Cnupansb)

[obasneHne onepauuii B rpynny "CneunanbHble dpesbl”’: dpesepHble 06paboTkM NOCTENEHHOrO COKpaLLeHus

NpsIMOYrosibHMKa, MHOrOyrosibHMKa, oBana, 3//Mnca, Kpyra, nasa, obwero npoduns

e [lo6aBneHve onepauuii B rpynny "MHCTpyMeHThI": (ppe3epHble 06paboTkn nocTeneHHOro NpouIbLHOro
cokpalleHus obuiero maplpyTa

o [lo6aBneHue onepauuii B rpynny "MHCTpyMeHThl": MoaTBEpAUTL NPpOdUb

e [lobaBneHusa B napameTpuyeckoe nporpammmpoBanue (pyHkumm: “geo[sub;..]”, “geo[param;..]",
“geo[lparam;..]")

o [lo6aBneHve dyHkUuun MNMevaTb B npunoxeHne TpaWorks.

e [lo6aBneHve onuun B KoHdurypauuo nmnopta us DXF (TpaSpa.DxfCad.v2.dll): BO3MOXHOCTb NPUMEHeHUs
MHOXUTENS K 3aA4aHuio NapaMeTpoB, 3KCTPanonMpoBaHHbIX M3 Y poBHSA Unn Bnokos.

2.5 Bepcun 1.4.0 (10 anpens 2015r.) - 1.4.9 (30 mapTta 2016 Tr.)

Bepcua 1.4.9 (30 mapta 2016 r.)

HoBuHku:

e [lo6aBneHve B uMnopT u3 dopmarta ISO (TpaSpa.IsoToTpa.v2.dll): HayanbHble CUMBOJIbI pacLuMpeHbl ANs
pacno3HaBaHua nNpasBuibHOro dopmaTta

e lI3MeHeHWe NpUMeHeHns TEXHOOMMM Mo yMONYaHuio, B uMnopte m3 BHelwHero ¢opmarta (DXF, ISO,..): 3aaaHune
He MeHsieT 3HauyeHue cBolcTBa KoHCTpykyms (none B)

UcnpaBneHusn:

e YcCTpaHeHbl Npob6seMbl rpadmnyeckoro npeacTaBieHns OpPUeHTMPOBAHHbLIX Npodunen

e YcCTpaHeHbl NpobseMbl rpadmnyeckoro npeacTaB/ieHnMs KOHycoB (M36broyHas dparMeHTaums B npeacTaBieHUn
BepTuKanbHoro rabapura)

e YcTpaHeHbl npobnembl rpadnyeckoro NpUMEHeHNs Haknaakm

e YcTpaHeHa npobnema, cBfA3aHHass C BbiNOJIHEHMEM KoMmaHabl Crpynnuposath (BO3HWKaNW CcuTyauum
HenpaBwWIbHOro Bbibopa)

e YcTpaHeHa npobnema, CBsi3aHHas C BbINOJIHEHMEM KOMaHAbl BcTaBuTb, BbIOpaHHOW M3 MeHK rpaduryecKkoro
KoHTposinepa (TekcT ASCII He obHOBANsANCSA)

e YcTpaHeHa npobnema B OKHE OTKpPbITUS nMporpaMmbl (Mpy uMnopTe u3 BHewHero dopMaTta 6osbwe He 6bu1o
BWAHO 4acTu, OTHOCSHLENCH K MHAMBUAYANM3aLmm)

Bepcusa 1.4.8 (26 aHBapsa 2016 r.)

HoBuHKuU:
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o [ob6asneHue onuuu B KoHbUrypaumto nmnopta ns DXF (TpaSpa.DxfCad.v2.dll): BO3ZMOXHOCTb NPUHYAUTENBHOIO
3a/laHusl HanpaBJ/ieHMsl BpalleHWUs 3aMKHYTbIX npodunei

UcnpaBneHus:

e YcTpaHeHbl NpobneMbl oTobpaxkeHns npu paboTe Ha onepaLnoOHHON CUCTEME C BOCTOUYHbIM A3bIKOM (CM.: MeHto,
KayecTBo WPUDTOB)

e YcTpaHeHbl NpobneMbl pa3BepTKM OPUEHTUPOBAHHbLIX TEKCTOB (pa3Mep U pa3MelleHne OTHOCUTEIbHO CMMBOJIOB)

Bepcua 1.4.7 (14 pekabpsa 2015 r.)

UcnpaBneHus:

e YcTpaHeHa npobnema B UHCTpyMeHTe npoduns MNMpoanutb (cayvan: yannMHeHWe oTpeska A0 ropuM30oHTaIbHOWM
npsiMoi, 3aAaBasna KoOOpAUHATY X)

e YcTpaHeHa npobnema B MHCTPyMeHTe npoduns 3aaaTb TEXHONOMMIO (He coxpaHsancs napameTp lMpecnesoBaHune
KacaTesnbHOM)

e YcTpaHeHa npobnema B okHe ®annlOTKpbITb (HaBMUrauuns Mexay nankamm)

e YcTpaHeHa npobnema B KoHdwurypauum (cnyyan: nsmMeHeHne HacTpoek B KnveHTCKux pasaenax)

e YcTpaHeHbl NnpobneMbl B NapaMeTpMyeckoM nNporpamMMmpoBaHnm (MatemMatmyeckuii onepatop “?” n @yHKUMA
“geo[sub;..1")

e YcTpaHeHa npobnema 3anycka C 3aAaHHbIM CUCTEMHbIM A3bIKOM (B C/ly4Yae MCMNaHCKOro)

Bepcusa 1.4.6 (19 oktsabpsa 2015 r.)

HoBuHku:
e [lo6aBneHbl pyHKLUMUM K KOAy onepauumm “STOOL: ®dparmeHTUpoBaTb U JInHeapusosBaTb” (BO3MOXHOCTb
pparmMeHTUpOBaTb TakXe SIMHENHbIE OTPE3KM U He NNMHeapu3npoBaTb Ayru)

UcnpaBneHusn:
e YcCTpaHeHbl Npob6sieMbl rpadmnyeckoro npeacTaBieHns OpPUeHTMPOBAHHbLIX Npodunen

Bepcusa 1.4.4 (15 oktabpsa 2015 r.)

HoBuHKuU:

o [lo6aBnenue B pexxum JEMOHCTPALIMOHHbLIN (komaHaa BbiGopa ypoBHS thyHKLMOHMpoBaHus: Essential,
BazoBsbii, MNMpodeccroHanbHbIN)

e [ob6aBneHue Bbibopa LBeTa AN NpMMeHeHus K CTUAK0 NMpUIOXEHUS

e [lo6aBneHus B MHCTpyMeHTbl "MacwTab" n "PacTaHyTb" (MHTEpPaAKTUBHOE CUYUTbIBaHME MacliTabHoro
K03 b durumeHTa)

e [lob6aBneHus B "Ob6wme MHCTPYMeHTbI" (MHTEPaKTMBHOE aBTOMaTM4yeckoe CUYMUTbIBaHME Ha BepLUMHaXxX
rabapuTHOro NPSAMOyrosibHMKa)

e [lob6aBneHus B MeHio "OTobpasute" (rpynna "MHdopmauma": 3aMKHYTbIM Npoduib, MHOFOKpPaTHbIE MOArOTOBKM,

BXOAHble/BbIXOA4HblE OTPE3KK)

[Nob6asneHne B MNepcoHanuzauyuo (JobaBuTb BbIGOPbI)

[Nob6asneHne B MNepcoHanuzaumo (BoccTtaHoBUTL 3aKnagku)

[No6asneHne B MNepcoHanuzaumo (OavHa MHCTpyMeHTa Ans rpadumkm NnoaroToBKM Npu HysieBoMm rabapute)

M3MeHeHO NnokanbHoe MeH rpaduyeckoro KoHTponnepa (gobasneHbl KOMaHAabl AN Npodunen, cosaaHbl rpynnbl

"3ym" n "HaBurauunsa")

e [lob6asneHa komaHaa “CrpynnupoBaTtb” (MeHi0 PegakTupoBaHue, rpynna M3amMeHuTb): obecneumBaeTt
nocnenoBaTesibHOCTb BbIGOPOB B cnvcke

e [ob6asneHa komaHaa “If...Elself..Else...EndIf” (MeHlO PegakTupoBaHue, rpynna bnokwn)

o [lob6aBneHue B BBOA nornyeckoro 6noka (MeHio PepgakTupoBaHue, rpynna bnoku): npumeHeHne 6noka K rpynne
BbIbOpOB

e [lobaBneHue B 3agaHue 3aKpyr/eHHoOM rpaHu (BbiIbopbl HaYana/KoHLa No KacaTesibHOM)

UcnpaBneHusn:

e YcTpaHeHbl NpobneMbl paspelleHrs napaMeTpmyeckoro nporpaMmmmpoBanusa (pyHkumsa: geo[pxf/ pyf/ pzf;..],
geo[lparam;..])

e YcTpaHeHa npobnema B ynpasneHun MocneaoBatenbHOCTAMU: BbIboOp B rpadunyeckon 3oHe owmnbancs

e YcTpaHeHa npobnema koMaHabl OTMeHnTb (Undo), BbinonHseMoln nocne Beoga Jlormyeckoro 6noka

e YcTpaHeHa npobnema BbINOSHEHNSA KOMaHZ 3aMeHbl, Bbi3biBaeMbiX 13 O6wero Bnaa (BbINOMHANNCH 3aMeHbI
TONIbKO Ha rpaHu-aeTanu)
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Bepcusa 1.4.2 (13 nonsa 2015 r.)

HoBuHKuU:

[Nob6aBneHne B MHCTpyMeHT "Co3aaTh TekCT" (Yron HakaoHa)

[Job6aBneHne B Koabl co3aaHMs TekcTa (Yron HaksoHa)

JobaBneHne B pa3BepTKYy 3aMKHYTbIX KapAuHasbHbIX KpMBbIX (pa3BepTKa OLEeHUBaeT KacaTesibHble Ha
Ha4yasIbHOW/KOHEYHOM TouUKe A1 COXpaHeHUs 3TON pa3BepTKM NPU U3MEHEHUN HaYa/IbHOW/KOHEYHOM TOUKM)
LNob6asneHne moayns nMmnopta danna DXF (TpaSpa.DxfCad.v2.dll)

UcnpaBneHusn:

YcTpaHeHa npobnema co3aaHus HaanNucen: nepecMoTpeHbl Npeaensl npeobpasosaHns pebpa B Ayry (cnydam
CAUWKOM pebpucTtoro npoduns)

YcTpaHeHa npobnema B KoHdpurypauun reometpun getann (Bbibop B CNMCKe Hayana KOOPAWHAT rpaHu)
YcTpaHeHa npobnema B okHe ®annlOTKpbITb: NpY MHOXECTBEHHOM Bblbope Tuna (cnyvarn Moayns mMmnopra
¢opmaTa) He yaaBanocb NoATBEPANTb BbibOp daina

YcTpaHeHa npobnema npuMeHeHus rpadmyeckon KoMaHAabl PaclumperHsivi 3ym (koTopas 6onblue He paboTana)

Bepcua 1.4.1 (5 mas 2015 r.)

HoBuHKM:

[obaBneHne B KOHpUrypauuio: “SNCUIOH, UCNOSIb3YEMbIA B IOMMYECKNX CpaBHEHUAX”

[obaBneHne B nepcoHanusaumio: nepcoHanusauma rpadukn Ans reomeTpudeckmx npodunen, BbieMok,
KOHCTPYKL WA

YcTpaHeHa npobnema ynpasfieHus NocneAoBaTeNbHOCTAMU: NepeMeLLeHne NNHUA B pexunMme 6yKCUpoBKU
(drag&drop) npumeHsieT BbI6Op BCTaBKWU CBEpXy/CHU3Y

[obaBneHne B OKHe 3aAaHuNs PUKTUBHOM rpaHn: aobasneHa pacyeTHas MHGOpMaUmMs Ana rpaHn

UcnpaBneHusn:

YcTpaHeHa npobnema ynpasfieHusl NOCNeA0BaTeIbHOCTSMU: NepeMeLleHne HECKONbKUX JIMHUIA B pexume
6ykcupoBkn (drag&drop) nHBepTMpoBasio NOpPsSIAOK BBOAA

YcTpaHeHa npobnema B CokpalieHum npodunen (MHCTPpyMeHT u onepaunsa STOOL): caydaun cokpalwieHus Ao
AYTWN C HEM3MEHHOM KoopauHaTolr (Morna BbibupaTbCa HenpaBubHas KOOpAWHATa ANs NPOrpaMMMpOBaHMs
LeHTpa)

YcTpaHeHa npobnema npuMeHeHus koMang "Co3aaTbh PUKTUBHYIO rpaHb n3 reometpun”, "Cospatb
MoAennpoBaHmne, NCXoas M3 reomeTpun” (cnydanm kpyra)

YcTpaHeHbl Npobnembl rpacuyeckoro npeAcTaBieHns: NpUMeHeHne Haknaaku rabaputos

Bepcua 1.4.0 (10 anpensa 2015 r.)

HoBuHKM:

[obasneHne B KOHbUrypaumnio: noakatoyeHne ansa ynpasnexHus dopmatom Unicode ans nporpamm TCN
[obaBneHne B KOHbUrypauuio: NoaKkatyeHne ansa ynpasnexHus davinamm XML ana coxpaHeHus KoHdUrypaumm
cpeabl

[obasneHne B KOHbUrypaumnio: otobpaxxeHme MapLIpyTOB M 3Ha4MMbIX (ainos

[obaBneHne B KOHMUrypauuio: noakatoyeHne "3aBepunTb onepaumm CYMTbIBaHUA BHELWHEN nporpammbl”
[obaBneHne B KOHbUrypaumnio: 3aaaHve pasmepa Ana nonen KnueHTckux pasaenos

[obaBneHne B KOHMUrypauuio: nsmMeHeHne npoduner ans Haceukun c ocTpbiMn pebpamm

PacwwupeHne dyHkunm “ABTOHOMHBIA pexunm”

YBenuyeHue yncna s3biKoB, NpeayCMOTPeHHbIX B 6a30BOM (YHKLLMOHNPOBAHUM

[obasneHunsa B peanusauno garina npotoruna (cnyyaun amddepeHumpoBaHms B 3aBUCUMOCTM OT TUNa AeTanu;
peanusauns ypoBHel AOCTyrna v TUNoaorun)

[obasneHa peanusauma pacno3HaBaHWs NEPBUYHON UAN BTOPUYHOW KOMWK, B Cllyvae HECKONbKUX KOMUIA
TpaCAD

[obaBneHa peanusaums aBTOMaTUYECKMX BOCCTaHOBMIEHWI Npy cuUnTbiBaHUK darina TCN

[obasneHne B rpynny komaHa MNpaBkun: KomaHaa BbinonHUTL MOBTOPHO

[obaBneHne KOMNIEKCHOro MHCTpyMeHTa “YTBepanTb npodunn”

[obaBneHne B KOMMAEKCHbIN MHCTPYMeHT “CoeanHeHune npodunen” onuum "CokpaTUTb NOUCK COOTBETCTBUA"
[obasneHune B rpynnbl HaTn/3aMeHnTb yrnpaBaeHMs COOTBETCTBUSAMM Takxke no MiMeHn onepauum
[obasneHne B MHCTPyMeHT MepeHecTun (pa3MelleHne rabapmMTHOro NPsIMOYrosibHUKa)

[obaBneHnsa B MHCTpyMeHT Co3AaTb TEKCT (PexXuM onpeaeneHns pacCTosSHUA U pacnpeneneHns;
pacnpepeneHve Ha koHyce; RightToleft)

[obaBneHnsa B KoAbl CO3AaHUSA TeKCTa (pexuM onpeaeneHnst pacCcTosiHUA U pacnpefeneHns; pacnpeneneHue
Ha reomeTpuyeckom anemeHTe; RightToleft; BoccTaHOBNEHME TEXHONOMMM U3 BHELLUHEN onepaLun)
[obasneHne B MHCTpyMeHT “Co34aTb WPUDT, UCXOASA U3 reoMeTpun” 3a4aHuUst NONOXKEHUS ANS NOCeAyoLero
pasMeLleHns

[obasneHne B MHCTpyMeHT Hauano/KoHew npoduns (tun: MpubnmxeHune)

[obasneHne B Hauano/KoHeu npodwuna noarotoBku (Tunel: Mpubnuxenne, Yaanenue, MNepekpbrue)
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2.6

e [obasneHa dyHkuUmMs B onepaumnto Tuna STOOL (BO3MOXHOCTb BOCCTAHOBJ/IEHUS TEXHOSIOMMU U3 BHELUHEN
onepauumn)

e [lobaBneHa dyHkuUus B onepaumnto Tuna STOOL (BO3MOXHOCTb BOCCTAaHOBJ/IEHUS! onepaunin C YypPoBHS
npeablayuiero Bbi3oBa)

e [lobaBneHa dyHKuUMs K koay onepaummn “STOOL: MNogava no Z” (BbIbOp OCK pa3BepTKn)

e [ob6asneHue onepauunn B rpynny STOOL: “"STMULTI: MNMosTopeHne npodunsa”, “STFILLET: CkpyrnuTbe npodunb”,
“STCHAMFER; BbinonHutb dacky Ha npodune”

e [ob6asneHa onepauuns “NOP: Null operation”

[Nob6aBneHns B peanmsaumnio onepauui NoAroToBKM, AN CneuunasbHbIX reoOMeTpuin (3akpyrneHHble rpaHn nnm

NOBEPXHOCTH)

[Nob6asneHne B onepauuto “A32: [IBoriHasa ayra” (NpoMexXyTO4YHOe CKpyr/eHune)

[Nob6aBneHbl GyHKLMN B NapaMeTpuyeckoe nporpammmpoBanune (dyHkumn: geo[param;..], geo[lparam;..])

[Nob6aBneHnss B GyHKLNIO MHTEPAKTUBHOMO pa3MelleHns (yKasaTeslb Ha BepLluMHax rpaHun)

[Nob6aBneHns B oTobpaxkeHne npodunen NoaKAYEHMS M ONLMA HakNaakn rabapuTtos

[Job6asneHne B MeHto OTob6paxeHune onumm "MokasaTe HGUKTUBHbIE rpaHn"

[Nob6aBneHne B CTPOKY COCTOSIHMA Npunoxenus (MpumeHnTb K Kornuu onepawmin)

[obaBneHne B HacTporikn MHanBMAYyanusaumm BO3MOXHOCTW NOATBEPAMTb BBOA ONepaLum Takxe Npu Haamyum

ownbKmn

e [lo6baBneHue B Mcnosb3oBaHWe CBOMCTBa onepauuun V ( "Yaanutb No 3aBeplieHnMn pa3pabotku”;
pacnpocTpaHeHVe HyeBOro 3HaYeHUs )

UcnpaBneHusn:
e 3abnokuposaHa nHTepnpeTauma 6ykcuposku nporpammbl B TpaCAD (oTKpbirue 6yKCUpOBKON) Npu
BbIMOSIHSEMOWN KOMaHae

Bepcun 1.3.0 (10 dpeBpans 2014 r.) - 1.3.11 (31 maprta 2015 r.)
Bepcua 1.3.11 (31 mapta 2015 r.)

UcnpaBneHusn:

e YcTpaHeHa npobnema, cBA3aHHas ¢ okHOM 3anycka TpaCAD (cnyuaii TpaCAD, koTopasi oCTaeTCsi Ha BTOPOM
nnaHe)

e YcTpaHeHa npobnema TEXHONOrMYECKOoro 3ajaHus, NpuMeHnuMas npy uMnopte dopmaTta (He 3aaaBannchb
CBOWCTBA)

e YcTpaHeHa npobnema B KOHUrypauun (cnyyan 3aganHusa KnmeHTCKOro pasgena, co nepemelleHnemM B Cnmncok
NyHKTOB pasaena)

e YcTpaHeHa npobnema paspelueHnsi BNOXEHHbIX BbI30OBOB (C/lyyal HepelueHUs )

e YcTpaHeHa npobnema paspelueHns 3aKpyrieHHbIX rpaHen (Cryyan 3akpyrieHus rpaHun, 3afaHHoOM Ha ocu Y)

Bepcua 1.3.10 (27 despansa 2015 r.)

UcnpaBneHun:

e YcTpaHeHa npobnema, cBfi3aHHas C OKHOM 3anycka TpaCAD (cnyuar owmnbok NaMAaTU Npu HECKObKNX
3anyckax noapsa)

e YcTpaHeHa npobnema npMMeHeHMsa MHCTpyMeHTa lMNoBTopeHne (Cny4dai yncna NnoBTOPeHUI CBbie 32767)

e YcTpaHeHa npobnema cuuTbiBaHMA Nporpammbl (Cay4van napameTpoB onepauun Tuna CTPOKMK, C 3aAaHMEM,
coaepxalmm noacTpokn Tuna “WC”, “WB": OHM MOrnn NPUBECTM K MHTEpNpeTaLumnn NpsaMbiX 3a4aHNA HEKOTOPbIX
CBOWCTB, HanpuMep, KOMMeHTapueB, KOHCTPYKLUN)

e YcTpaHeHa npobnema rpadunyeckoro npeacTaBieHus Ayr, 3anporpaMMUPOBaHHbIX HAa 3aKpPYT/IEHHbIX FPaHAaX
(cnyyan paanyca 3akpyrneHus rpaHvy MeHblle paauvyca ayru. [lyra morna otobpaxartbCcsi ¢ n3bbmoyHoOm
NnHeapusaumen)

Bepcua 1.3.9 (27 anBapsa 2015 r.)

HoBuHKM:

e lI3MeHeHUs B MpMMEHEHMM yKa3aTens Ha BeplumMHax rpaHun (MonoXeHWe Mbllin NpUTArMBaeTCs Ha CTOpOHax
rpaHun c nob6aBneHMeM BO3MOXHOCTU 6JIOKMPOBKU OAHOW U3 ABYX OCEM KOOPAMHAT)

e [lobaBneHa onuus B KoHdUrypauuo umnopta u3 DXF (BO3MOXHOCTb UCKOYEHUSI BCeX 610KOB)

UcnpaBneHusn:

e lI3MeHeHus, CBSA3aHHble C NMPUMEHEHNEM KOPPEKLUN Ha MHCTPYMEHT (CcokpallieHue npoduns npm
KOPPEeKTMPOBKE KOHYCOB)

e PelieHbl cUTyauunn HENPaBUILHOIO ONpPeAEesieHnNs HanpaseHUs NoBOPOTa TPEXMEPHONM Ay

e YcTpaHeHbl NpobnemMbl uMnopTa M3 dopmata DXF (MakcumanbHOe 4YMCI0 31eMEHTOB Npoduns, UCKaveHne
He3aaaHHbIX 6710K0B)
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Bepcua 1.3.8 (04 pekabpsa 2014 r.)

HoBuHKM:

e lI3MeHeHMe B rpadmyeckoM npeacTaBieHUU HeAeNCTBUTENbHOW onepauumn (Crydyar ToYe4YHOoM onepauun nam
onepauuu NoAroToBKM C HeAeNCTBUTENbHBIM PaboyuM KOAOM): HE NMPUMEHSIET TEXHONOMMYECKY MHbopMaumio,
CUMTaHHy onepaumuen

UcnpaBneHusn:

e YcTpaHeHbl NpobsieMbl B KoMaHaax rpynnsl Hauru/3aMeHuTb (cydail 3aMeHbl HeAeNCTBUTENBbHOMO Koaa)

e YcCTpaHeHbl NpobsieMbl ynpaBneHnss MHCTpyMeHTOM MpuMeHuTb nogavy Z (ayra #xy owwvbanacb Npn nepeHoce
LeHTpa)

Bepcusa 1.3.7 (11 Hosi6psa 2014 r.)

UcnpaBneHusn:

e YcTpaHeHa npobnema Ha 3Tane MMNopTa NPorpaMmmbl C NPUMEHEHNEM TexXHOoNorum (Cayyanm owmnboYHoOM
06paboTKM TEKCTOB, COAEPXKALLUX CIIOXKHbIE KOAbI)

e YcTpaHeHbl npobnembl noakNtoyeHns B okHe KoHdurypauum (noakntoyancs ypoBeHb PEMOHTHMKA Aaxe npwu
[ocTyne M3rotosutens)

e YcCTpaHeHbl Npo6sieMbl B OKHe MHCTpyMeHTa Co34ath TEKCTbI (He 6bu1 peann3oBaH BbIbOp MHBEpTMpOBaTh
0Tpe30kK)

e YcCTpaHeHbl Npob6sieMbl Npyn NnpumMmeHeHMn O6LWMX MUHCTPYMEHTOB (NepeHecTn, NOBEPHYTb, 3epKasibHoe
npeacTaBneHue) (cny4dan npoduns B OTCYTCTBME NPOrpaMMMPOBAHNSA HaYasIbHOM TOYKM)

e YcTpaHeHbl NpobnemMbl B peweHnn OTpe3ka Havana/koHua npodunsa tTuna TpexmepHas ayra

e YcTpaHeHa npobnemMa aHOMasibHOro 3aMeaneHus B rpadmke opMeHTUpPOBaHHOIo npoduns

Bepcusa 1.3.6 (09 okTabps 2014 r.)

UcnpaBneHusn:
e YcTpaHeHa npobnema otobpaxeHuns onepaumn, NPpUMEHEHHbIX Ha 3aKPYr/1eHHOM rpaHu

Bepcusa 1.3.5 (18 ceHTs6psa 2014 r.)

HoBuHKuU:

e [lobaBneHo ynpaBfeHWe yYETHOW 3annCbio SIOKasbHOro NpovM3BoAUTENS

e [lo6aBneHo ynpassieHne aBTOMaTU4€CKUMN 06HOBAEHUAMM (T. €. ANa U3MeHeHus 6asbl AaHHbIX onepaLmni)

e lI3MeHeHWe B ynpaBfeHWn OKHa BBOAA AAHHbIX TeKyllen onepauum (B cyyae aBTOMaTUYECKOro
NOATBEPXAEHNS YNpaB/ieHNE He NepexoanT K CreayoLlen onepaymm)

e [lobaBneHne B MHTEPAKTUBHbIE PYHKLMM 06yUyeHUs no3uunn (peann3oBaHbl KJaBULWLM HaNpaBieHns Ans
ANCKPETHOro NepeMeLleHns Mbilin)

e [lobaBneHne B KOHPUrypaLno: pasanyHbie B GYHKLUN TEXHONOIMYECKNX NPOBEPOK

e [ob6asneHne dyHkummn “Odnann”

UcnpaBneHus:
e YcTpaHeHbl HekoTopble Npobnembl B OkHe KoHdurypauum

Bepcua 1.3.4 (27 aBrycta 2014 r.)

UcnpaBneHusn:
e YcTpaHeHa npobnema ynpaBfieHUs OKHOM ynopsiAoyeHusi, UCMNOJb3yeMbIM U3 pasaena KINeHTCKUX HaCcTpoek

Bepcua 1.3.3 (31 wionsa 2014 r.)

HoBuHKM:

e [lobaBneHne noakaw4veHun Ha yposHe CepBuca/PeMoHTHMKA (BO3MOXHOCTb U3MEHEHUS COCTaBa MEHIO U
nanuTp onepauunin B KOHPUrypauum)

[JobaBneHne B KOHDUrypaumo: pasnmyHbie B GYHKLUN TEXHONOMMYECKUX MPOBEPOK

[JobaBneHne B KOHMUrypaumio: ypoBeHb AoCTyna K MMobanbHbIM NepeMeHHbIM

[JobaBneHns B nepcoHanusauuio: NOAK/IOYEHUS BCNOMoraTefbHbIX cTon6uoB TekcTa ASCIL

[JobaBneHns B nepcoHanusauuio: NOAK/IOYEHNEe aBTOMaTUYeCKOro NoATBEPXAeHNs B 0byyeHUn onepauum
[JobaBneHns B nepcoHanusauuio: NOAK/IOYEHNE aBTOMaTUYeCKOro COXpaHeHUs NporpaMMmel
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e [lo6aBneHus B MHTEPaAKTMBHOE pacnosioXeHue rnaBHoro paboyero okHa

e VI3MeHeHus, CBA3aHHble C pacno3HaBaHWEM M yNpaB/ieHNEM si3blkaMW C HanucaHuWeM crpasBa Haleso

e [lobaBneHue B peanusaunio nocnegosartenbHocTen: gobasneHa dyHkumsa 6ykcupoBku (drag&drop), ctonbeu
uBeTa

UcnpaBneHusn:
e [lobaBneHve pacno3HaBaHusa nanku wnu danna, 3afaHHOro0 CO CCbUKoN (Hanpumep, 6biICTpbI BEIGOP Ha
pabouem cTone)

Bepcua 1.3.2 (15 maa 2014 r.)

HoBuHku:

o [lobaBneHve B3aMMOAENCTBUSA B CTPOKE COCTOSHMSA (BbIGOP TeKyLlen CTpoKK)

e lI3MeHeHWns B TpexMepHOM OTO6paKeHunn BepTUKanbHbIX MOArOTOBOK

e l3mMeHeHns B oTob6paxeHun npodwuneli B KoppeKkunn Ha MHCTPYMeHT (Tenepb NOAroTOBKa NPMBOAUTCSA Ha
CKOPPEKTMPOBAHHOM npodune)

[obasneHne B rpynny KoMaHa ans [o3mMynoHNpOBaHns Ha CTPOKY

[obasneHune B rpynny M3mepeHus

[obasnenuve B rpynny MHauBuayanmzmpoBaTth Buibl (0TobpaxeHne rabaputa npodunen)

[obasneHne B CTpoky KHOMOK B 30He 3agaHus onepauwi (komaHaa: “MepesasaTb onepauunio”)
[obasneHne B Crimcok npeanoqYTuTesibHbiX onepaumii (6bicTpbii BbIGOp)

[obasneHne B dyHKumno 3oHa TekcTa ASCII (M3MeHeHne CBONCTB M3 A4Yeliku 3aronoska ctonbua, ctonbua
uBeTa)

UcnpaBneHusn:
e HenpaBunbHOe COOTBETCTBME KOMaHA B MeHto Mpaduka (6buim nepenyTaHbl KOMaHAbl "3yM YBenmyeHue" n "3ym
YMeHbLleHune")

Bepcusa 1.3.1 (2 anpensa 2014 r.)

HoBuHKuU:

e [lo6aBneHue B KOHdUrypauuio: BbIGOp AN5 MHTEpnpeTaumMm CUrHanos npu peanusaunmn KimeHTCKux pasgesios
nporpaMmbi

e l[I3MeHeHWe peanusauunm AMarHOCTUYECKUX CUIFHANOB NPU MUHMMU3UPOBAHHOM 30He 0TO6paxeHus

UcnpaBneHusn:
e YcTpaHeHbl npobaembl NpU NCNOSIb30BaHUM HECTAHAAPTHOrO paspeLleHns
e YcTpaHeHa npobnema npu 3anycke KoHdbUrypauum akcnoptepa B popmat DXF

Bepcusa 1.3.0 (10 deBpansa 2014 r.)

HoBuHKuU:

[Nob6asneHa dyHkumsa “Essential” (pacno3HaBaHue annapaTHoro knw4da USB)

[Nob6aBneHo ynpaBneHue aBoMHOM koHburypauuven (“"Cpeaa yeptexa”, “"Cpeaa cTaHka”)

[Nob6aBneHa dyHKUNSA “ABTOHOMHbIA pexum”

[Nob6aBneHne B KOHGUrypauuto: BbIbOp AN NpUMeHeHus “3anporpaMMUpPOBaHHbIE B/IOXKEHHbIE BbBOBbI”

[Nob6aBneHne B KoHbUrypauuto: Bbibop ansa “ABToMaTU4yeckoe NpUCBOEHNE NepeMeHHbIX r”

[Nob6aBneHne B KOHGUrypauuto: BbiIbop AN NapaMeTpuyecKoro NnporpaMMmnpoBaHmns csorcTea “V” onepauuun

[Nob6aBneHne B KOHGUrypauuto: Bbibop Ans npsiMoro nameHeHus B Tekcte ASCII csoricTBa “B” onepauuun

[Nob6aBneHne B KOHGUrypauuio: nogknoyeHne ana ynpasnexms “nobanbHbMM nepeMeHHbIMU” U KOMaHAaa

3a4aHns COOTBETCTBYIOLWEro cnucka

PasnuuHble pobaBneHns B KOHPUrypauuo B 3a4aHUN rpaHn-AeTanm

e [lo6aBneHue B KOHdUrypaumio: nogkaoyeHne “3aKpyrieHHbIX rpaHen”

e [lo6aBneHus B KOHduUrypaumio 3agaHusa maTpuubl getanam n moaynein lNMpeobpasoBaHua gopmaTa npm 3anmcu
(dbparmeHTaumsa ayr, 3a4aHHbIX HA 3aKPYreHHbIX rPaHsXx)

e [lobaBneHus B KoHdurypauuo moaynemn MNpeobpasoBaHunsa dopMaTta npu cumtbiBaHun (MMNopT Kak
noanporpamMma)

e [lobaBneHa BO3MOXXHOCTb OTK/IIOYEHUS BCEX pEasibHbIX rPaHen

e [lo6aBneHue B KOHMUrypauuio: peanmsaumnsa nanutpbl onepauui B eaMHON rpynne

e [lobaBneHus B peanusauuio danna npototmna (cnydam gudbdepeHUMpoBaHUa B 3aBUCMMOCTU OT TUNa geTtanu;
peanusaumns ypoBHen 4oCcTyna v TUNosiorum)

e lI3MeHeHusa B NepcoHanmMsaumm TEXHOOMMYECKMX ONepaLunii No yMOYaHUIO: 3aA4aHne Tenepb BO3MOXHO Takxe
AN Hepeann3oBaHHbIX peasibHbIX rpaHen

e [lob6aBneHbl KOMaHAbl TPAHCHOPMaLMA B OKHe 3adaHusa MepeMeHHor reoMmeTpun (OUKTUBHAA Uan
aBToOMaTU4eckas rpaHb)

PepakTop nporpamm



Bepcumn n o6HoBREeHUA 36

2.7

e [lobaBneHue reoMeTpuyeckux TUNOB B pa3zene MoaenupoBaHue (Ayra v IMHWUS C peLueHUeM HenpepbIBHOCTU
KacaTesibHOM; CKpyrneHve Ha pebpax NpsMOyrosibHUKa; oBasl)

e PacwwupeHve B aBTOMAaTUYECKOM pacnpoCTpaHEHUN nepeMeHHbIX "I’ (BbINOSIHAET pacrnpoCTpaHeHUe Takxe
nepeMeHHbIX, UCMOJIb3yeMbIX C CUMBOSIMYECKUM UMEHEM)

e PacwmpeHne B npuMeHeHMn “3anporpamMmMmMpoBaHHbIX BIOXEHHbIX BbBOBOB” (MpUMeHeHWe BO BCEX FpaHsX,
pacno3HaBaHWe 3a4aHus NOAK/IOYEHHbIX MW UCKIIOYEHHbIX FPaHel, NporpaMMmMpoBaHmMe TOYKM NPUMEHEHUs)

e [lob6aBneHuve B KoMaHAbl Halitn / 3aMeHnTb (KHOMKA AN18 aBTOMATUYECKOro 3ajaHusa TeKyLlen onepauum;
KOMaHAa ANnsa co34aHus nepeyHs HangeHHbIX COOTBETCTBUIA)

e [ob6asneHne B koMaHae “Co3gaTtb WpUPT, ncxoas ns reomeTpmn” (ynpasriieHMe C MHOXECTBEHHbIM 3ajaHneM
CUMBOJIOB)

e [lobaBneHus B okHe O6wwme MHCTPYMEHTbI (peanusaunst MeHIO CNpaBKy NapaMeTpuyeckoro nNporpaMMmMpoBaHmns)

e [ob6asneHa rpynna "MHdopmaumsa"” B meHo "OTobpa3unTb"

e [lobaBneHus B peanusaunio OKHa BBOAA AaHHbIX TeKyuwien onepauunm (cb6poc Bbibopa B nanmMtpe KOMaHA;
3anMcb B NaMsiTb COCTOSIHUSI OTKPbITUS Y3/10B)

e M3meHeHns B okHe “KnueHTckue onepaumnm” (BO3MOXHOCTb 3aZlaHNsl HOBbIX KHOMOK B MaauTpy onepauui)

e [lobaBneHus B peanmsauunto 610KMPOBKN CeKLMIA NpOorpaMMbl (BO3MOXHOCTb CKPbITUSA 3a610KMPOBaHHbIX
cekuun)

e [lapameTpuyeckoe nNporpaMmMmupoBaHune, aobaBneHne @yHKLUM

e l3MeHeHns B 6a3e AaHHbIX onepauui: 3a4aH pa3Mep napamMeTpoB CI0XHbIX onepauni

e l3meHeHus B 6a3e faHHbIX onepauun (onepauuns SSIDE [2021]: no6asneHbl napamMeTpbl 415 3a4aHNSA TOYKMK
NpUMeHeHUs)

e 3meHeHns B 6a3e faHHbIX onepauui (onepaumns NSIDE [2020]: ao6asneHbl napamMeTpbl AN 3a4aHus
3aKpYr/IEHHOWM rpaHn)

e 3meHeHus B 6a3e gaHHbIX onepauun (onepauns KOOPAWHATDLI [1112]: agobaBneHbl napaMeTpbl 4na 3ajaHus
BbICOTbI WpudTa M KonnyecTsa undp ApobHOM YacTu B HAANUCAX; A0b6aBNeH MHTEPAKTUBHbIA PEXUM
KOOPAWHAT; U3MEeHeH WpUdT 3anmcn)

e M3meHeHus B 6a3e gaHHbIX onepauun (onepauus MPEAYMNPEXAEHUE [2019]: nobasneH napameTp Ans
nepeksItoYeHnss B COCTOSHNE OLWMOKN B peXMMe BbINOTHEHUS)

e [lob6aBneH nyHKT ynpasneHus “nobanbHbIMM NepeMeHHbIMN” B MEHKO CNpaBKW NapaMeTpuyeckoro
nporpaMMmpoBaHus

e [lob6aBneHue B KOHdurypauumn nmnopta ns DXF (eanHuua naMepeHus nMmnopTa)

UcnpaBneHusn:

e PelleHbl ciyyan pelueHnst NI0CKOCTEN U3 MoAenMpoBaHusa (Cayvan CoBMaAaoLWMX NIOCKOCTEN)

e PelweHbl cnyyan peanusauumm 6bicTporo Bbibopa KoMaHA NpaBku (Bblpe3aTb, KOMMPOBaTb, BKIEUTb)
e YcTpaHeHa npobnema nepcoHanvsauunm onepaunini B CTPOKE COCTOAHUSA

e YcTpaHeHbl HekoTOopble Hebonblune npobnembl rpaduyeckoro npeacrasneHus (rabaput npodunm)

e YcTpaHeHbl NpobneMbl Npu BbiNosHeHUN “"CMeHbl cTaHka” (BOCCTaHOBMEHWe obLliero BMaa n CTuns)
e YcCTpaHeHbl HekoTopble nNpobnembl B npunoxeHun TpaWorks (npu BbINONHEHUWM KOMaHAbl “MpoBepuTb

onepauuio”; co3gaHue / yaaneHue ysna; ynpasfieHME CMEHOW CTaHKa)
YcTpaHeHa npobnema B npunoxeHun TpaWorks (npv BbINnoONHeHU KoMaHAbl “lpoBepuTb onepauunio”)
e YCTpaHeHbl HEKOTOpble Menkue npobnemsl

Bepcun 1.1.0 (06 aekabps 2012 r.) - 1.2.4 (10 okTtabps 2013 r.)

Bepcua 1.2.4 (10 oktabps 2013 r.)

WcnpaBneHus:
e YcTpaHeHa npobnema peweHus koga onepauum STZLINE (J/lnHeapm3oBaTb No Z): pelwancs oTAesbHbIM Npoduib
AN KaXAoro oTpeska MCXOAHOro npoduns

Bepcusa 1.2.3 (10 ceHnTsb6bpsa 2013 r.)

HoBuHkM:

e l3mMeHeH Moaynb 3kcnopTa B ¢popmat Edicad (u3mMeHeHns popmaTa co34aHHOro TekcTa Tak, YTobbl ero Mornm
ynMTaTb Aaxe oyeHb cTapble Bepcuun Edicad)

o [lobaBneHa nHTeprpeTauma KOppeKkLuuM Ha MHCTPYMEHT B MoAyJsie akcnopTa B ¢opmaT Edicad

UcnpaBneHusn:
e YcTpaHeHa npobnema umnopta nporpammel B opmaTte Edicad (He BbinonHana 3agaHus paboyero Koaa w/wmnu
rnapamMeTpoB AN NepBOM COOTBETCTBYHOLWEN onepaumn 6a3bl faHHbIX onepaunin, 06biMHO - Mpopesb X)

Bepcusa 1.2.2 (22 nonsa 2013 r.)

UcnpaBneHusn:
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e HenpaBwnbHoe rpaduyeckoe nNpeacTaBiieHUE UHCTPYMEHTa B NPOrpaMMUPOBaHUN OPUEHTUPOBAHHOM
NMoAroTOBKM

Bepcusa 1.2.1 (08 niona 2013 r.)

HoBuHku:

e [lo6aBneHa komaHaa “HaiTu n BbibpaTh” (MeHt0 PegakTupoBaHue, rpynna VI3MeHWTb): BbINONHSAET CeNekTUBHbIE

BbI6OPbI ONepaLunin

[obasneHbl koMaHAbl B nokanbHoe MeHio Tekcta ASCII (Bbibop yacTn npoduns)

[NobaBneHa koMaHAaa “3yM YBenunyeHune/Y MeHblLeHWe"”

[obasneHbl nepcoHanmsauum no rpacmyeckomMy B3anMoAencTBUIO

YcoBepLieHCTBOBaH Bbi6Op rpaduryeckoro npeacTaBieHns TeKyLen onepaunmn B TpexMepHoM nsobpaxeHun

(3D)

[obaBneHne B KOHMOUrypaLmnio: HaCTporKa Ana NOAKNOYEHUS PYHKLMM “ABTOHOMHbIA pexum”

[obasneHnsa B KOHbMrypauuio moaynen MNpeobpasosaHma dopmata (Npy CYUTbIBAHUN U 3anncK)

[obaBneHne B KOHMUrypauuio: HacTporka Ana NOAKAI0YEHNs okHa “TexHonoruns”

YcoBepLIeHCTBOBAHO ynpaBsieHne OKHOM ownbok (oTobpaxkaeT MakCMManbHOE YUCIO OWnbokK)

M3meHeHbl kpuTepumn accoumauunn nsobpaxeruii B Ceorictee ‘O’

YcoBepLeHCTBOBAHO MHTEPaKTMBHOE yrnpasfeHus B MHCTpyMeHTax npoduns (coctae mMeHio MNpussska,

rpacuyeckme NocTpoeHuns)

YcoBepLleHCTBOBAHO ynpassieHne MeHo “lpeanoytuTensHble onepauunn” (KoMaHAabl)

e YCOBepLEHCTBOBAHO pacno3HaBaHWe Tekyllero a3bika (6onee Bbicokas rM6KOCTb B KOANPOBAHUN A3bIKa)

e [lobaBneHus B 3arpy3ky nporpammbl B ¢popmaTe Edicad/ TpaEdi32 (BoccTaHOBNEHME KIMEHTCKUX KOAOB
npocdwunsa)

e VI3MeHeHbl KpUTepumn nHmumnanmsaunm OnTummusatopa nporpammel (MOAKNIOYEHUS AN npeobpa3oBaHuii,
OCHalleHus)

e [lobaBneHa uHcTannauma Moayns ana OnTuMmsauunm, COBMeCTUMOro co cpeaon VB6

e [lo6aBneHbl XxapaKTEPUCTUKM 3arpy3Kkn CTaHAAPTHOW TexHonorun (onpoc AepXaTens MHCTPYMEHTOB U
yCTpONCTBa AN CMeHbl UHCTPYMEHTOB)

e O6HoBNeHa cnpaBka onepauui Ha (aHIIMIACKOM) A3bike

UcnpaBneHusn:

e YCTpaHeHbl HeKoTopble Npo6aeMbl ynNpaBieHNs BAOXKEHHbIMU BbBOBaMKN (610KMPOBKA NPUIOXKEHUS NN
HenoJsiHoe rpaduyeckoe npeacTaBneHue)

e YcTpaHeHa npobnemMa B MHCTPyMeHTe “3epKanbHoe oTobpaxeHne OTHOCUTENbHO FOPU30HTaNbHOM oCcn” (He
3ajaBan B OKHE Y3HaHHOE MOJI0XEHMKE)

e YcTpaHeHa npobnema npuMeHeHUss HCTpyMeHTa “CoeanHeHne mexay npodunsammn” (cnydyan npodunen c
M3MEeHeHMeM rny6uHbl)

e YCTpaHeHbl HeKOTOopble Npobnembl B OKHe KoHburypauum

e YcTpaHeHa npobnema B okHe OTKpbITMe nNporpamMM (UCKlOYEHME FrEHEPUPOBAHO HaMYMEM pecypCcoB Tuna
“obnako”)

e YcTpaHeHa npobnema B CTaHAAapTHOM OKHE npeacTaBfieHns TexHonorum (6nokMpoBka nporpaMmebl B Criydyae
KOH(pUrypaumm npm oTCyTCTBUN NOAK/IOYEHHbIX FPynn)

e YCTpaHeHbl HeKoTopble Npobaembl oNTUMMU3aL UK NporpamMmbl (3agaHne TeKyLero ocHalleHus)

e YCTpaHeHbl HekoTOopble Npobnembl B npunoxeHun TpaWorks (okHO aTpubyTa “BcnomoraTtesnibHble” napameTpa
onepauuu: ynpasneHue Tabnmuamm 3agaHms “AKTUBHOIO COCTOSIHMA” napameTpa)

e YcTpaHeHa npobnema B OKHe 3ajaHus TeKkylwen onepaumn (Cayvyan orpaHMY4eHnss akTUBUPOBAHHOIO COCTOSAHMSA
napameTpa npu CpaBHEHWWN CO 3HAYEHMEM -PABHO WN HE paBHO-)

e YCTpaHeHbl HEKOTOpble Menkmne npobnemeol

e YcTpaHeHa npobnema geuHCTanAsumMm npunoxenus (cnydan “6e3mMonBHOr0” BbINOSIHEHUS, B N060OM cnydae,
6bUIn peannsoBaHbl ONPOCHI)

Bepcusa 1.2.0 (23 anpensa 2013 r.)

HoBuHkM:

o [lo6aBneHve B kKoHdUrypaummn pasaena “Pexum BbinonHeHUS"” (KOHDUrypupyeT akTUBHbIE PeXWMbl BbINOSTHEHNS)

e [lobaBneHve B KOHbUrypaumun: Bblbop Ans ocel nosopota B “"OpuveHTMpPOBaHHOM Noarotoeske” (KoOHdUrypupyer
NJOCKOCTb BpalleHus ansa ocu B)

e YCOBepLEHCTBOBAHO COOTBETCTBME MexXAy KOHDUrypauunein n dyHKLNOHANBHOCTbIO annapaTHOro Kiya
(coxpaHeHHas KOH@Urypauus BblpaBHUBAETCA C OnepaTUBHOM dYHKLNEN)

o [lobaBneHve B kKoHdUrypaumnio npu pabote ¢ kntoyom Enterprise (NyHKT Bbibopa “3awmweHHaa KoHdurypaumsa”,
B MeHio Cpeaa, rpynna Obuimne ycTaBkn)

e [lo6aBneHo ynpasneHue “MpoaBMHYTON KOHDUrypaumen”

e [lo6aBneHo ynpaBneHWe MOAeNMPOBaHMEM AeTann AN 3KCTpy3un (TpebyeT NoAKNOYEHUS CneuunanbHOro
yCTponcTBa)

e [lo6aBneHa komaHAaa “PewuTb” (MeHl0 PegakTupoBaHue, rpynna M3MeHuTb): peliaeT napamMeTpuyeckue
nporpaMMmnpoBaHus
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MapameTpuyeckoe nporpamMmmmpoBaHue, gobasneHme Heckonbkux yHKUMM (geo[sub;..], geo[param;..])
YcoBepLeHCTBOBAaHO BOCCTAHOB/IeHNe obwero snaa npu 3anycke npunoxenus TpaCAD (CMHXPOHU3MPOBAHO Ha
M3MEHeHMn BTOPOM Lndpbl OCHOBHOW BEPCUN)

YcoBepLlleHCTBOBAHO ynpasfiieHne B okHe OTKpbITue nporpamMmm

YcoBepLlEeHCTBOBAHO ynpaB/eHMe KOMaHAaMu HaBurauumm normdyeckunx setsemn tekcta ASCII
YcoBepLeHCTBOBaHO oTobpaxeHne KoopanHaT onepaunii (orpaHuymMBaeTcs oTpeskamu npoduns)
YcoBepLeHCTBOBAHO ynpaBieHne nNporpaMMmpyembiMn KIIMEHTCKUMK owmnbkamm (AobaBneHo pasrpaHuyeHve
Mexay 6a30BbMM OWMBKaMN U NepCoHaNN3nNpyeMbiMn KIMEHTCKMMM OLLIMBKaMK)

YcoBepLleHCTBOBaHbl ANarHOCTUYECKME CUrHasbl Npu BbBoBe KnneHTckoro ontumusaTtopa (ucnonelyet 6onee
KOHKpeTHOoe coobuieHune)

YcoBepLleHCTBOBAHO yNpaBiieHNe B OKHE U3MEHEHUS NepcoHann3mpyemblX CoobLeHni

YcoBepleHCcTBOBaH nHTepdeinc npu 3agaHuun nons tuna LUBET knveHTckoro pasgena

YcoBepLleHCTBOBaHO ynpaBseHne koMaHgon “Cos3gaHme GUKTUBHOM rpaHu M3 3anporpamMMmMpoBaHHOMN
reomeTpun” (BbIGOp B pexuMme rpaHb-aeTasb)

YcoBepLlleHCTBOBAHO ynpaBiieHNWe B OKHE COAENCTBMS NMpu napamMeTpuyeckom NporpaMmMmpoBaHumn
YcoBepLleHCTBOBAHO NPUMEHEHWE TEXHOOMMM MO YMOAYaHWIO AN Onepauuni NoAroToBKM (pasnnyme Ha OCHoBe
noaTuna)

[Job6aBneHbl XxapaKTepUCTUKM 3arpy3Kku CTaHAAPTHOM TexHonormm cpeapbl Albatros

YcoBepLleHCTBOBAHO yNpaBiieHNWe B CTaHAAapTHOM OKHE NpeAcTaB/ieHUs TEXHONOrMK (COOTBETCTBME TUNa U
n3o6paxkeHnsa MHCTPYMEeHTa)

[Nob6aBneHa dyHKUMSA B KOMNOHEHTbI MNpeobpa3oBaHus us/s popmat ISO (nepcoHanmsauunsa koga G-1SO
TOYEeYHOM onepauunmn)

M3meHeHus B 6a3e aaHHbIX onepauui (onepauns NOATOTOBKA PE3LIA [95]: 3anaeT noatun 2)

PasnuyHble nsmeHeHns B TekcTax 6a30BbIX MakponporpamMmm

[Nob6aBneHa cnpaBka ans onepaunini Ha (UTaNbSHCKOM) A3blKe

[Nob6aBneHo pykoBOACTBO Ha (aHMIMACKOM) s3blke no npunoxeHuio TpaWorks

[Nob6aBneHo cneumnanbHoOe pyKOBOACTBO MO MOAENNPOBaHMIO (Ha UTanbSHCKOM, aHITMINCKOM A3blKaxX)

UcnpaBneHus:

YcTpaHeHa npobnema 3anycka TpaCAD ABOVHbIM LWeNYKOM Ha davine-aeTanu U3 YnpasneHus pecypcamum (ecam
MapLpyT coaepXuT npobensbl)

YcTpaHeHa npobnema npu 3agaHun GUKTUBHbBIX FpaHen (CUTyaumn UCKIIOYEHNS NPU BbIMOTHEHUW KOMaHAbI
“Ypanutb BCe”)

YcTpaHeHbl HekoTOpble Hebonblmne NpobneMbl B OKHe 3aaHus TeKyLUen onepauum

YcTpaHeHa npobnema o6HoBNeHMS OkHa “lepeMeHHbIX <j>"

YcTpaHeHa npobnema onTuMmnsaumm nporpaMmbl (owmnbka npu perucTpaumm KINEHTCKUX pa3aenos B MaTpuue
aetanu)

YcTpaHeHbl HekoTOopble Hebonblmne npobnembl rpadryeckoro npeactasneHns (NpeacTaBneHe CTaHAapTHOW
CeTKW, CuTyaums noKpbiBaloLWMX LBETOB)

YcTpaHeHa npobnema B KoHdpurypauun nmnopta uns DXF (Ha cTpaHuue “MakponporpamMMmbl U ypoBHU"
yTpaunBanucb npeduKCbl NapaMeTpoB)

YcTpaHeHbl HEKOTOpble Menkmue nNpobnemsl

Bepcua 1.1.4 (05 mapta 2013 r.)

HoBuHKM:

YcoBepLEeHCTBOBAHO ynpaB/ieHne OKHOM OWwmnboK (kKHonka “lepenTn K CTpoke” akTUBHA AaXke B cly4ae
owunbkm ns obwero pasgena nporpaMmbl)

YcoBepLEeHCTBOBAHO ynpaBieHne 3alaHueM akTUBM3MPOBAHHOIO BMAA Npu cMeHe “AKTUBU3NPOBAHHOMO
Bmaa” (akTuBHbIM TabynaTop obwel nHbopMaLmm NporpamMmol)

YcoBepLieHCTBOBaHbI Npoueaypbl 3arpy3ku ¢danna nsobpaxxeHus (M3MeHeHbl KpUTepumn AoCcTyna)
[Nob6aBneHns B nepcoHanMsaunio oTtobpaxeHms nporpamMmbl

[Nob6asneHne B 6a3y aaHHbix onepauuni (onepauns WARNING, pabouni kog 2019)

UcnpaBneHusn:

YcTpaHeHa npobnema npu oTKpbrun nporpamMmbl B opmaTe Edicad/TpaEdi32 (cnyyan 3ameHbl paboymnx KOo4oB)
YcTpaHeHa npobnema npu NOBTOPHOM OTKPbTMK danna cooblieHnii nepcoHanusaumi

YcTpaHeHbl npobnembl npuMeHeHns "MoBOpoTa B KapTe3MaHCKOM NAoCcKocTU" (MHCTPYMEHT u onepauus)
YcTpaHeHa npobnema oTobpaxkeHns BbIXOAHOIO OTpe3ka Ha npodwune (paclUMpeHHbI Cy4dain nocnenHero
3anporpaMMMpoBaHHOr0 oTpeska)

YcTpaHeHbl HekoTOopble Hebonblune NpobniemMbl rpaduyecKoro npeacTaBieHns

YcTpaHeHbl HEKOTOpble Menkmue npobnemsl

Bepcua 1.1.3 (11 dpespans 2013 r.)

HoBuHKuU:
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e [ob6asneHa komaHaa “lMNpeobpa3oBaTb apxus nporpamm” (MeHo ®ainn): Ana CUMUTbIBAHUS N apXMBUPOBAHUS
napTuu nporpamm

e [lob6aBneHus B 6a3y AaHHbIX onepauni (AoBeaeHbl 40 TpeX y3/bl NOrMyecknx ycnosui kogos SUB, STOOL,
“InobanbHble yHKLUM")

e YCOBepLWEeHCTBOBAHO ynpasieHne KkoMmaHaon “Co3aaHne GUKTUBHOM rpaHu M3 3anporpaMMMpOBaHHOM
reomeTpun” (BbIGOp B pexuMme rpaHb-geTasb)

e [lob6aBneHue B KOHdurypaumo mmnopta u3 DXF (3HauyeHusa no yMon4aHuio napaMeTpoB, pacno3HaBaeMblX Ha
YPOBHSIX)

e [lo6aBneHo pykoBOACTBO Ha ((PppaHLy3CKOM) A3blke

UcnpaBneHusn:
e YcTpaHeHbl NpobneMbl U3BMEHEHUS TUMa NPOrpaMMmebl
e YcTpaHeHa npobnema onepauuii BbieMKM (AOCTYMHOCTb HEKOTOPbIX TEXHOIOMMYECKUX NapaMeTpoB)
e YcCTpaHeHbl HEKOTOpble Mesikue npobnemsl

Bepcua 1.1.2 (22 anBapsa 2013 r.)

HoBuHKM:
e [lo6aBneHus B rpadmnyeckmne nepcoHanmsaummn TekyLiern nporpammsl (LBeT, TEKCTYypa)

e [lo6aBneHue B oTobpaxeHne TEKCTYp

e YcCoBepleHCTBOBAaHa MHTEPaKTMBHOCTb NpW 3a4aHuu onepauumn “PasmeTka”

e [lobaBneH npeaBapuTesNibHbIN MPOCMOTP TEKCTa Npu BBOAE ONepaLun Co3[aHusa TeKCcTa U3 CUCTEMHbIX WPUDTOB

e YCOBEpLEHCTBOBAHO yrnpaBfeHWe CO34aHMEM HaAMNMUCEN C UCMOMb30BAHNEM K/TIMEHTCKOrO WpudTa
(aBTOMaTU4eCcKoe pacnpegeneHue)

e YCOBepLWeHCTBOBAHO ynpasseHne hannom oTnaakm (4ns npuMeHeHus NoAnporpaMMbl/MUKPONPOrpamMMmbl)

e YcoBeplIeHCTBOBaHa Kpunrorpadus Makponporpamm

e YCOBEpLIEHCTBOBAHO yrnpaB/ieHUe OKHOM OTO6pakeHus paclUMpeHHOro Crnvcka onepauum

e [lobaBneHuns B AOMOMHUTENbHOE ynpaBneHue MpocMoTpPoOM rpaduyeckoro npeacTaBieHns

e [lobaBneHus B KOHdUrypauumn moaynemn akcnopta dopmara

e [lobaBneHus B KOHdUrypauuno KoMaHabl “lMpeaBapuTenbHbii NPOCMOTP AN onTuMmnsaumm”

e [lo6aBneHo pyKoOBOACTBO Ha (MCMAaHCKOM) si3blke

UcnpaBneHus:

e YcTpaHeHa npobnema npeaBapuTeNbHOr0O NPOCMOTPa HaANMUCeElN C BbIBOPOM CUCTEMHBIX WPUGTOB (Cnyydamn
HenoAAep>XnBaeMblx CTUNEN)

e YcTpaHeHa npobnema accoumauun coobieHnin ¢ onepauunsimm (umnoptep ns DXF)

e YCTpaHeHbl HEKOTOpble Menkue npobnemsl

Bepcua 1.1.1 (17 pekabpsa 2012 r.)

HoBuHKuU:

[Nob6aBneHns B peannsaumnio NpuBA3KM K CTaHAAPTHOW ceTke

[NobasneHa peanusauuna BBoAa onepaumi C aBTOMaTUYECKMM NOATBEPXKAEHUEM
[Nob6aBneHns B peanmsauunto nona tmna UBET knneHTCKoro pasaena

MapameTpuyeckoe nporpamMmmpoBaHue, gobasneHve nepeMeHHbIX apryMeHToB (prgnum)
MapameTpuyeckoe nporpammmpoBaHue, gobasnexHme dyHkumm (geo[sub;..])
Nob6aBneHns B KoHGUrypauum mogynen akcnopta gopmarta

UcnpaBneHusn:

e YcTpaHeHa npobnema ynpasneHus s3blkamMu, A06aBNEHHBIMW B AOMONHUTESIbHbIE KOMMOHEHTbI (ONTUMU3aTop,
umnoptep n3 DXF)

YcTpaHeHa npobnema npu 3anucu dawna KIMEHTCKUX CoobLueHui

YcTpaHeHa npobnema ynpasneHus Tabynatopamu B Tabnuue Tekcta ASCII

YcTpaHeHa npobnemMa TEXHONOrMYeCcKoro 3a4aHns AN TOYEYHbIX onepaLuni

YcTpaHeHbl HEKOTOpble Menkue npobnemsl

Bepcua 1.1.0 (06 nekabpsa 2012 r.)

e [lepBbit 0pULMaNbHBIA BbINYyCK MPUIOXKEHNUS

PepakTop nporpamm
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3 Npacdpmueckmnin nurepcenc

3.1 Mopsiaok oTtobparkeHun
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Pabouas 30Ha TpaCAD pasgeneHa Ha cneaylolwme OCHOBHbIE 30HbI:

MeHio NMpuMmeHeHune

3TO rnaBHOE MEHIO M COOTBETCTBYET BbIGOPY KHOMKW C MOMeTKOW tpa (Kak Ha pUCyHKe) WA co clioBoM Pakn (B
3aBMCUMOCTM OT BbIOPAaHHOro CTUNS MeH). OHO COAEPXUT KOMaHAbl ANS YNpaBieHUs nporpamMMHbiMu davinamm:
HoBbi, OTKkpbrb, CoxpaHuTb, MeyaTb, 3akpbmb. HekOTOpble M3 3TUX KOMaHA NpeacTaBrieHbl B CTPOKE MEHHO
6bicTporo goctyna.

B nononHeHne K KOMaHAaM, KacalowmMca HeNnoCcpeACcTBEHHOIO yrnpaBieHUs nporpaMMamMmn, MeHIo no3sonseT
noayyuTb AOCTYN K OKHY HacTpoek n koMaHae 3akpbmus TpaCAD.

cTpoka 6bicTporo goctyna

CTpoka 6bICTPOro 4OCTYMa - 3TO CTPOKA MHCTPYMEHTOB C COBOKYMHOCTbLI KOMaHA, He 3aBUCALLUNX OT
0TOBpPaXEHHON B HACTOALLMIA MOMEHT BKIAAKM KOMaHA. DTa CTpoKa HaxoAWTCS B BEPXHEM JIEBOM Yy pPsSiAOM CO
3HAYKOM MPUNOXKEHUS

@Dmnr@hnxﬁq-

PepaktupoBakwe  [pumstwme  MecTpymedtel Onepausw [okasate

CofepxXallmecs B 3TON CTPOKE KOMaHAbl YaCTUYHO B3ATbl U3 MeHIo MNpuMeHeHue, a Takxe KoMaHabl BKAaaKu
PenakTupoBaHus (OTMeHa, BoccTaHoBWTb, HaiiTu 1 3amennTb) 1 Tabauubl TEXHOIOMMK.

PepakTop nporpamMm
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Bbibop 3Hauka . OTKpbIBAET BbiNaAalolLee MEHIO C MepeyHeM npeanoyTutenbHbix Onepauunin, Makcumym 15

NMYHKTOB.

CnnCOK Ha pUCYHKe SBSIETCSA NMPUMEPOM: NPWU CO3AaHUW NPOrpaMMbl MOXHO

BBOAWTb YKa3aHHble onepauum HenocpeacTBEHHO M3 cnucka 6e3 gocTtyna k

[HOLE] OTEEPCTWE nanuTpe onepaumuii.

[LOT] LOT: KT ﬂepan\_/l 9 NyHKTaM B CNUCKe NPUCBOEHbI ropsyne knasmwm: ot (Shift+F1)
SRR fo (Shift+F9). 3apgaHme ropsumx Knasuw 3aBUCUT OT MOJIOXKEHUS B CMUCKE:

[A01] AD1: KT, LL no YC npu NepeMeLLLeHnn NooXKEHUS Ha OAHY OMnepauuilo B CNUCKE MEHAITCSH

ropsiune KnasuLK.

M PEANCYTHTENBHBIE CNEP3LLAKA

/Ao6aBUTb K NPEANoYuTEeHUAM: [06aBseT TeKYLLY0 ONepaLuio K CrUCKY.
STa KOMaHAa akTMBUPOBAHa Ha BWAE rPaHU MpU HEMyCcTOM NPOrpaMMHOM
CMUCKe: ecsiM TeKYLMA CMUCOK YXKe COAEPXUT MaKCHUManbHO
npefyCcMOTpeHHble 15 MNyHKTOB, HOBbI BBOAMMbIA MapamMeTp cTUpaeT
nepBbli MYHKT CNMcKa.

STa KOMaHAa HeAoCTYyMHa B MEHI0, eC/iM ManuTpa onepauuii onpeaeneHa
Kak HeBuAMMas B KOHdurypauum TpaCAD: B 3TOM c/lyyae npeanonaraercs,
YTO CMUCOK onepauwuii, TpebyeMmbix Ans NpsMOro BBoAa, NOAroTaB/NBAETCS
Ha 3Tane KOHMWUrypaLum NPUNIOXeEHUS U He MOXET MEHATbCS 34eCh
HanpsaMmyio.

Mpy HaXxaTuM NpaBoi KHOMKM MbllUX Ha MYHKTE Onepauuy OTKpbiBaeTCs
JloKasnbHOE MEHI0, ynpasnsiolee NOPsAKOM U yAaneHUeM NyHKTOB B
cnucke:

ﬂ CAEMHYTE BEEDX
ﬂ CABWHYTE BHW3

% YAANUTE U3 NPEANOYTEHNI

KomaHaa ans yaaneHus HefOCTYMNHa B MEHIO, €CNK nanuTpa onepauui
ornpepeneHa Kak HeBuamMmas B KoHdurypauwm TpaCAD.

Bbi6op 3Hauka & OTKpbIBAeT BbiNajalollee MEeHI CO CNMUCKOM MpeanoYTUTENbHbIX MHCTPYMEHTOB.

3HauyoK BUAEH, €C/M aKTUBMPOBAHO yNpaBfieHWe NpeanoYTUTEIbHbIMU UHCTPYMEHTaMU U3 KoHburypauum TpaCAD.
MyHKT MeHio [lo6aBUTb K NpeAnoYTeHusM f06aBnseT NocneiHuii BbibpaHHbIi MIHCTPYMEHT B CMUCOK
NpesAnoYTUTENbHBIX MHCTPYMEHTOB. KoMaHaa akTUBHa B BUAE MPaHW U C HEMYCTbIM CMIUCKOM MporpamMm.

Mpy HaXxaTuUm NpaBoi KHOMKOM MbIUM HA UHCTPYMEHT B CMUCKE OTKPbIBAETCS JIOKaNbHOE MEH, KOTopoe
ynpasnsieT NopsAKOM U yAaneHUeM 3/IEMEHTOB B CNUCKE:

E CABMHYTE BBEpX
ﬂ CABMHYTE BHWZ

% YAANUTe M3 NPEANOYTEHNE

Bbl60p 3Ha4ykKa H B CTpoOKe 6bICTpOFO O0CTyNna OTKPbIBAET BblNadakolwlee MEHIO

PepakTop nporpamm
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Mramenmyanuzupoeate [1aHENE MHCTRYMEHTOR

Pacnonosowme [Masens wHCTpyMeHToE non Mewo

MuHkMspoEaTE Mehio
Style 2007 Blue

Style 2007

Style 2007 Black

Vista Glass

Style 2010

Style 2010 Blue

nepBble KOMaHAbl
NO3BONAIOT MEHATH
NO31LMOHNPOBaHNe
MHOrodYyHKLMOHANBHO
M CTpOKWU (CM. HMXKe)

IStyle 2007 Blue
CneayeT cnucok
NYHKTOB ANs BbiboOpa
CTVUNSA NpeAcTaBieHus
[TpaCAD.

[UuBeTa TeMbl
>Ta KoMaHaa

S nossonser
Style 2010 Black nepcoHann3MpoBaThb
_ LBEeT TeMbI
Style Windows 7 o
CBA3aHHbIN C TEKYLWUM
LlpeTa TeMBI p [cTHNEM:
BoccTaHOBUTb

BoccTatoeuTe ofwmil Bun okHaE "
= i 061Wmii BUA, OKHa

DTa KoMaHAaa
nossonseT
BOCCTaHOBUTb
MCXOAHBIN
rpaduyeckuii Bua
nporpaMMmsi.

Mpu 3anycke TpaCAD
BOCCTaHaBIuBaeT
o6wuii BUA, C
KOTOPbIM 6bU10
BbIMO/IHEHO 3aKpbTye,
BOCCTaHaBAMBas
pasMep 1 NonoxeHue
cpeAcTB ynpasJeHus.

MHorocdyHKLUOHaNIbHaA CTPOKa
KomaHabl, 415 NOXOXWMX PYHKLUMWIA, OpraHM3oBaHbl BO BKNaAKWM B MHOMOMYHKLMOHaNbHOM cTpoke (JleHTa).
STa CTpoKa CoAepXuT Ao 6 BKNajoK:

PepakTuposanue, MpuMeHuTb, MHCTpyMeHThl, Onepauuu, MokasaTtb, Packpoi,
KOTOpble, B CBOK O4epeab, COAepXaT rpynnbl KOMaHA.
CocTaB BKNafok MoxeT 6bMTb pa3HbiM B 3aBUCUMMOCTU OT KOHdwUrypauum TpaCAD.

Bknaaka PepakrupoBaHue:
e rpynna lMNpumMeyaHus

e rpynna lpaBka

e rpynna PacnonoXxwuTb B JIMHUIO

e rpynna 3agaTb CBOMCTBO

e rpynna 3agaTb

Bkiaaka NMpuMeHuUTb:

rpynna MNMpuMeHnTb K AeTanun
rpynna HayepTuTb

rpynna bnoku

rpynna MpoaBuHyTble

rpynna M3mepeHune

rpynna lMpocTasneHne pa3mMepos

Briaaka MHCTpyMeHTbI:

e rpynna Obwwue

e rpynna M3mMeHnTb npodwunmn
e rpynna MocTpoeHus

e rpynna Packpoli npogunen

BKIaaka Onepauwm
e rpynnbl onepauunini opraHM3oBaHbl UICX0AA U3 KoHpUrypauum TpaCAD

PepakTop nporpamm
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Bknapaka lNokasaTtb
e rpynna Hasuraywus
e rpynna Buabl

e rpynna WHamemayanusnposaTtb BUAbI

e rpynna ViHamemayanusnposaTb BUA Npy BBEAEHUMN KOPPEKLUN HA MHCTPYMEHT
e rpynna UHdopmaums

BKiaaka Packpoii

e CM. JOKyMeHTauu no ¢gyHkumm Packpos

HekoTopble rpynnbl KOMaHA, NPUMEHSIOWNECS HEMEAIEHHO, UMEIOT KHOMKY ® Haxars 3Ty KHOMKY AN OTKPbITMS
pykoBoacTBa TpaCAD B pa3gesie C onvcaHneM 3TUX KOMaHA.
B npaBoi 4yacTn MHOrodyHKLMOHAIbHOM CTPOKM UMEETCS ABE KHOMKMU:

u OTKprBaeT cnpaBky OHMalH no nporpamMmme

-~ OTKpbIBAaE€T MEHIO KOMaHA ANsl AOCTYMNHOM KOHdUrypaumn. CoCTaB MEHI 3aBUCUT OT NpeayCMOTPEeHHON Ans
TpaCAD koHdurypauumn. MeHo MOXeT coaep)aTb KOMaHAbl A4S NPSAMOro AoCTyna K Apyrum dannam cnpaBku
OHMawH.

MHorodyHKLOHabHast CTPOKa MOXEeT CBOpaumMBaThbCs A0 3Hauyka U3 MepcoHannsmpoBaTb CTPOKY 6biICTPOro

>

aocTtyna =, Bbibupas NyHKT B cnucke CBEpHYTb MEHI0, WM C KNlaBUaTypbl, HaXNMas coYeTaHue KnaBuLl
[CTRL+F1], nnn ABOVHBIM LWENYKOM Ha Ha3BaHWUM BKAAKW 3TOW CTPOKM.

[Onsa BOCCTAHOBIEHMS MHOMOMYHKLMOHANbHOM CTPOKM U3 MepcoHann3npoBaTb CTPOKY 6bICTPOro goctyna
BblbpaTb B nepeyHe NyHKT Pa3zBepHyTb MEHK, WK C KNaBmaTypbl, HAXXUMasa coyeTtaHme knasuw [CTRL+F1], nan
ABOVHbIM LLETYKOM Ha Ha3BaHUW BKNAAKWM 3TOW CTPOKM.

30Ha AaHHbIX onepauun

3T0 30Ha, B KOTOPOW 0TO6paxatTCs U pefakTUPYTCS reoMeTpuYeckne N TEXHOOTMYecKne AaHHble
3anporpaMMmMpoBaHHoOlM onepauun. OpraH ynpas/iieHUs MOXeT nepeMelwaTbcs B npegenax paboyero okHa ¢
pasfNYHbIMM NOAK/TIOYEHUSIMU @aHKEPOBKM Ha KpasiX 3TOr0 OKHa WM arpermpoBaTbCs B MPOCTPAHCTBE APYrux
opraHoB ynpasneHusa (Owunbku, Pasmepsl,..). nsa nepemMelieHns opraHa ynpasaeHns AOCTaTOYHO LWeNKHYTb Ha
CTpOKe 3arosioBka opraHa ynpaB/ieHus W, yAepXuBas HaXkaTol IeBYIO KHOMKY MbIIKW, NEPEMeCcTUTb yKa3aTesb Ha
AYeiKy, KoTopas n3 Bcex 0TobpaxaeMbiX SHeeK MeHI0 COOTBETCTBYeT TpebyeMOoMy MOSIOXKEHMIO.

Fpaduueckas 30Ha NpeacTaB/ieHusa AeTanm

3TO 30Ha, B KOTOpOM rpaduyeckn otobpaxkaeTcsa nporpamma, 1 KOTopasi COOTBETCTBYET TEKYLEMY BUAY.

O6wwnin BUA

MoXHO fenaTb Bbi6Op U3 Creayrowmx Tpex onuun:

e rpaduyeckoe TpexmepHoe (3D) npeacTaBsieHne AeTanu: AeTasb NpeacTaBAseTCcs B TpeXMepHOM nsobpaxkeHun
(xyz) co BceMn obpasyowmMmn getasnb NIOCKOCTAMMU (FPaHAMM) U CO BCEMU MPUMEHEHHBIMK OMnepaLusaMu.

e KapKacHoe npeacTaBsieHne: oTobpaxaeTcs naHenb C pa3buMBKON TONbKO Ha MOAKJIOYEHHbIX FPaHaX AeTanu
napannenenvnena C NpUMeHeHHbIMKM onepauunsiMM NpeacTaBfieHHbIX rpaHeli. Boibop kapkacHoOro npeacTaB/ieHus
MOXeT 6bTb HegOCTYyMNeH B 3aBMCMMOCTM OT KOHdurypauum TpaCAD.

Bua rpaxu

Mo>xHO AenaTtb BbI6Op M3 Creayowmnx Tpex onuui:

e TpexMmepHoe rpaduyeckoe npeacrtasneHune (CM. o6wnin Bua) Tekylas rpaHb U onepaunn rpaHy BblaeNAnTCS
APYrUM LBETOM MO CPaBHEHWUIO C APYTMMU FpaHsaMu 1 onepauunsmu. Onepaunv Apyrux rpaHer npeacTaBieHsbl
cepbiM UK ux oTobpaxeHne OTKIOYEHO.

e KapkacHoe npeacTaB/ieHue: TeKyLlas rpaHb U onepauun rpaHn BbiAENAOTCSA APYTUM LLBETOM MO CPaBHEHUIO C
APYTUMU FPaHSIMK M MO CPaBHEHWIO C NpeACTaB/ieHHbIMU onepauusaMu. Belbop KapkacHOro npeAcTaBfieHus
MOXeT 6bITb HeAOCTYMNEeH B 3aBUCUMOCTU OT KOHdUrypauum TpaCAD.

e [BYXMEpHbIi BUA: ABYXMepHoe rpaduyeckoe npeacTab/ieHe Ha NJOCKOCTU Xy FPaHu U TOMbKO
3anporpaMMMpoBaHHbIX Ha Hel onepauui.

30Ha cnMcka onepauui B TekcToBoM popmate ASCII

DTO 30Ha, B KOTOpOW oTobpaxkaeTcsa nporpamMma Tekyuwen rpaHn B dopmate ASCIIL. OTa 30Ha KOMMUANPYETCS Ha
BUAE rpaHn v npeacTaBneHa B Buae Tabnuubl:

e KaXJaas CTpoKa, COOTBETCTBYLAs OAHOW JIMHUM — 3anporpaMMMpoBaHHas onepauus;

e WHMbOPMaLMA NO KaXA0W NUHUKM NpuBOAMTCS B cTonbuax. B yacTHOCTM, NpMBOASITCS OTAENbHbIE MO CBOWCTB.
M3 npuBeneHHbIX B Tabnuue AaHHbIX U3MEHWUTb MOXXHO TOMIbKO HEKOTOPbIe, TakXe B 3aBUCUMOCTU OT
KoHbwurypaumm TpaCAD.

OpraH ynpaBrieHusi MOXeT nepeMeLlaTbCs C pas3INYHbIMKU NOAKIIIOYEHUSIMU @aHKEPOBKW BOKPYT OpraHa ynpaBJ/ieHus
rpacduyeckoro npeacTaBneHus getanu. Ons 3Toro wenkHyTb NpaBoi KHOMKOW MbIWKW Ha CTPOKe,
orpaHv4YmnBatoLLEel 30HY, N BbiBpaTb NYHKT U3 MEHHO.

30Ha 06WKX 3agaHv geTanu
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OTO 30Ha, NpegHa3HayeHHast ana otobpaxkeHus n 3agaHus obuwer nHbopMaumm nporpamMmel: Pasmepsl,
nepemeHHble, CneumnanbHble pasaenbl, MamMeHseMble reomeTpun, MNMocnenoBaTenbHOCTMU.

30Ha oTo6parkxeHus oWM60K, KOMaHA, NepeMeHHbIX j, 3aK1afoK

OTa 30Ha npegHa3HayeHa Ans otobpaxkeHus BCNoMoraTtesibHOM MHGOpMaL MM, OpraHM30BaHHON BO BK/aAKax:
owKnbKM, KOMaHAbl, NepeMeHHble <j>, 3aknagku n dannbl otnagku. TpaCAD MeHseT oTobpaxeHne OKHa B
3aBMCUMOCTM OT BbINOJSHAEMOW onepauun. s NpUHYAUTENbHOIO M3MEHEeHUs1 0TO6paXKeHns A0CTaTO4YHO BbibpaTh
COOTBETCTBYHOLLYIO BKIAAKY.

30Ha OWMBOK COAEPXUT OLIMEKK U NpeaynpexAeHuUs, BO3HWUKLIME NPU BbIMOHEHUM NporpaMMbl. OTo6paeHHble
OWMBKU U NpeaynpexaeHnst OTHOCATCS K akTUBU3MPOBAHHOMY BUAY, HanpuMep: B pefakTope nepeMeHHbIX <r>
NpUBOAATCSA OLIMEKM KOMMNUASILMM NEPEMEHHBIX <I>; Ha BUAE rpaHu MPUBOASTCS OWMEKU, BbIIB/IEHHbIE HA rpaHu,
nT. a.

Ha pucyHke nokasaH NpuMep C TpeMsi CUrHanaMmu:

OwmGkm o
(7] | OrmcaHme lpaHe | Crpoka | [edctewe
n] _ﬂ.. 225 ZanporpamMmMUpoBaHHEIR MHCTRYMEHT: OOHE MK HEC... & 3 ITanN KOMMMMNALMK MpaHed
% @ 102 MapameTpryeckos NporpaMMIUpOBEHWE . HENDEBKE... @ i} 37an obpabioThy NnepemMerHBX T
@ 230 Mwvcno sakpeoisatowwe komarg ELSE wmm ENDIF Go... & s 3Tan NpUMEHEHMA NOMMHECKIX YCNOBWIA

nepBbI 1 TPETUIN - 3TO CUrHanbl owmbkKn, BTOPOW - npeaynpexaeHve (warning).
MNpuBeaem onncanue ctonbuoB, 06pasyroLNX OKHO OWKBOK:

. 7 _ﬂu: COOTBETCTBEHHO, 3HAaYOK OWMOKKN M 3HAYOK NpeaynpexaeHns. TpeTuin 3Hauyok _% MoXeT
curHanusuposaTb npeaynpexaeHve B TpaCAD, HO C CUrHanoM, KOTOPbI NepekiyaeTcs Ha OWwnbKy npu
3anpoce BbINOJIHEHUSI MPOrpaMMbl (Cepbe3Hoe npeaynpexaeHue).

e 1: HOMep, onpeaensiOWMi CUrHan

e OnucaHwe: onucaHuve curHana

e IpaHb: rpaduyeckoe npeacTaBieHVe BUAa rpaHn, K KOTOpPOI OTHOCUTCS curHan. Mpu npoBeAeHMM Kypcopa
MbIlK MO rpaduryeckoMy npeacTaBieHnio oTobpaxaeTcs cooblieHne CrnpaBky C yKa3aHWMeM HOMepa rpaHu

e CTpoOKa: HOMep NporpaMMHON CTPOKWN UM MEPEMEHHOM, K KOTOPOM OTHOCUTCS CUrHan

. @Bnomeuuaﬂ onepauusa Ha rpaHu..: rpaduyeckoe npeacTaBieHne BAOXEHHON rPaHn, OT KOTOPOW
reHepupyeTcs curHan (ctonbeu otobpaxkaeTcs TOAbKO Npu Heo6XxoAMMOCTH)
o [eicTBMe: onncaHve 3tana o6paboTkun, Ha KOTOPOM BO3HMKNA Npobrema

y . .
HaxaTb KHOMNKy t"" ANS BbI30BA KOHTEKCTYaslbHOM CNpaBKW AN YKa3aHHOW OWwnbKu.

BbibpaTtb qﬂ,qnﬂ nepexoza Ha onepauuio, Ha KOTOpPOK npousowna owmnbka
BbibpaTh 4 ans 3anpoca KOMMIEKCHOM 06paboTku nporpamMmbl. Mpy 3TOM CHOBa reHepupyeTcs ChMCOK OLWMBOK.

Ecnun Ha cTpoke c60Ky O0TOBpaxaeTcsa Takxe KHomnka 'J', 3TO0 03HA4aeT, YTo Npu 06paboTke NporpamMmbl 6bU10
NMoAaHO CJIMLLIKOM MHOIO CMTHAfIOB: B 3TOM C/lyYae B OKHe MPeACcTaBAsOTCSA ToNbko nepsble 100 ownb0oK.
Ecnu 30Ha oTo6paXkeHusi cBepHyTa, Npv BO3HUKHOBEHUWN OLIMGOK 3Ta 30Ha CTAHOBUTCS BUAMMOMN ANs
NpuB/ieYEHNA BHUMAHWUA onepaTopa.

30Ha KOMaHpA oTobpaxkaeT:

e NCXOA KOMaHAbl, HanpuMep, "Co3gaHue HOBOWM nporpammbl’ unu "OTKpbTHe CcylecTBytoweln nporpaMmsbl”

e M0C/efoBaTeNIbHOCTb BbINO/THEHHbIX KOMaHA,.

e MnocnefoBaTeslbHOCTb Onepauuin, KOTopble A0XKHbI BbINOJHATLCA MPU BbIMOJIHEHUM KOMaHAbI.

30Ha nepeMeHHble J oTobpaxaeT Tabnuuy nepeMeHHbIX <j>, cocToswyt m3 10 cTtpok n 10 ctonbuos.
3o0Ha 3aknagkm otobpaxkaeT Tabnvuy, B KOTOPOM MOXHO 3a4aBaTb 3HAaYMMble BCNOMOraTesbHbie No3nLum
MHTEPaKTUBHbIM NpoueaypaM. OTa 30Ha MOXET bbb HEAOCTYMNHA B 3aBUCUMOCTKN OT KoHbUrypaumm TpaCAD.

CTpOKa COCTOSIHUA
B cTpoke cOCTOAHNS oTo6paxaeTcsa pasnnyHas uHdopmaumns, KoTopas 3aBUCUT OT BbIMOJIHAEMbIX OMNepaLuii.

el Y ‘:' —'7—|@F1LINEA[1146.46.7:532..766:-8D]-[l23?.2622:485.1516:-83]CCS[CI.QIS.JB:-D.2?83:D]Ai=:343.84 L= | Jy3:202 T - @

& =l

000

o L : oTo6paXkaeT MOMIOXKEHNE MbIUWM Ha BUAE rpaHu. Ecnm nogknoyeHa MHTepakTUMBHas
npoueaypa, HanpuMep, BBOA 3/IEMEHTA U3 MEHI0 YepTeixx, oTo6paxkaeMblii 3HAUOK MOXET 03HayaTb TUN
aKTWUBHOW NpMBS3KK (Ha CETKE UM Ha O6BbEKTE) U MOJIOXKEHME MbILW MPUHMMAET BO BHUMaHWE NMPUBA3KY
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3.2

L
e Kul MpuU Bbl60pe YKa3blBaeT, YTO NOAK/KOYEHA NPpUBA3Ka K CETKE

P
o W npu Bbibope yKasblBaeT, YTO aKTMBM3MPOBaAHO OTOOpaXxeHue nporpamMMbl. OTa KOMaHAa NpUBOAUTCS B
CTPOKE COCTOSIHUS B 3aBUCUMOCTM OT KoHburypauum TpaCAD
+

+

o TN npu Bbl60pe YKa3blBaeT, YTO 3anpoLleHo OTO6pa)KeHVIe npuuena NnpuBa3Kn B VIHTepaKTVIBHOVI npoueaype c
AKTUBHbIM 3aNpoOCOM NpPUBA3KUN K rpaHAM n/vnn obbvekTam

o =F=: npu BLIGOPE yKa3biBAET, UTO CReayloLLM BBOA ONepaLnn 6yaeT BINONHATLCA NOCNe TeKyllei onepaLmm.
Yaanute Bbibop, 4TO6bI CAenaThb 3anvch A0 TEKYLLE onepaumu: nocjie BCTaBku cTaTyc Bbibopa 6yaeT
aBTOMaTUYECKM U3MEHEH Ha AKTUBHbIN.

. ! COLAEPXWT nociefHee 3aaHne, BbINOSIHEHHOE ANS MYHKTa [IpUMEHUTL K KOMUM onepaLini,
npeayCcMOTPEHHON B MPUMEHEHUN UHCTPYMEHTOB. MOXHO HanpsMYt U3MEHUTH COCTOSHME.

1 VA [125.6624;234.255;0]-..
|@ F1AYTA [125.6624:234.255,0] : OTO6pakaeT reoMeTpUYecKy M TEXHONOMMYeCKyo UHdopMaLmio o
TeKyLleln onepaunmn, a TakXKe yKasbiBaeT rpaHb NpUMeHeHUs (3HAa4YO0K M HOMep rpaHun)
"'1

o . ykasbBaet, uTo npeabllyLiee nose oTo6paxaeT peanbHbie KOOPAUHATHI BbIGPaHHOI onepauuu. Mpu BbGOpe
Buaa B KoppeKLMM Ha MHCTPYMEHT MpW LWeNyke Ha 3HauKe OCYLLEeCTB/SIETCS Nepexos K 0To6paxeHuto

CKOPPEKTUPOBAHHbIX KOOPANHAT M 0TO6paxaeTcsa 3HaYoK W. Mpy NOBTOPHOM LUENTYKE Ha 3HaUYKe NPOUCXOAUT
)

BO3BpaT K OTO6PaXxeHUo peasnbHbiX KOOPAUHAT U CHOBa OTo6paxaeTcs 3Hauvok i,
3.202 . .
. : oTo6paxkaeT HoMep Mo MOpsiAKY TeKyL el NporpaMMHOM CTPOKU U obLiee YMCI0 CTPOK
") o
o T 1306paxeHne UMeeTCs TOMbKO €C/IM B OAHOW Cpefie BbINOSHAETCS HEeCKONbKO 3k3eMnnsipoB TpaCAD u
aKTUBHOW He COOTBETCTBYIOT MEPBOMY 3anyLleHHOMY 3K3eMMaspy.

« W cchvon 3eneHbin, nHpopmmpyeT, 4To TpaCAD HaxoanTCa B OXUAAHUN KOMaHA. ECn OH KpacHbIA,
nHdopmupyeT, 4to TpaCAD BbInonHsAeT 3Tan 06paboTkn (Hanpumep, BbiNosHAETCS 06HOBNEHWe rpadukm).

Cnucok ropavdux KjiaBvil m KjiaBuvil MbiLlUU

OkHO Bupg

[CTRL+W]: OKHO yBenm4yeHus

[CTRL+npaBana kHOMKa MbIWwK]: 3yMm YBen.-YMeH.
[CTRL+Shift+W]: MacwTtabuposaTb lNpeabinyLni

F6: komaHaa MacwrabuposaTb Mpoanenus

X: BpalleHne BBepX BOKPYr rOPU30HTasbHOM OCU
[Shift+X]: BpaleHne BHM3 BOKPYr rOPU3OHTAsIbHOM OCKU
Y: BpalleHVe BIeBO BOKPYr BEPTMKANIbHON OCK
[Shift+Y]: BpaweHne BnpaBo BOKPYr BEPTUKAJIbHOM OCHU
Z: BpalleHMe No 4YacoBOW CTpenke

[Shift+2Z]: BpalwieHmMe NpoTMB 4acoBOM CTPESKMU

F3: akTuBuMpyeT KapkacHoe npeacTaBieHne

F2: aktuBmpyet 3D-BUg

F4: aktuBmpyet 2D-BUg

F5: nepeueptutb

F7: akTuBMpyeT oTOo6pakeHne KOppeKLunmM Ha MHCTPYMEHT
F8: akTuBMpyeT oTo6parkeHne orm4eckux ycnosum

PUKTUBHDbIE rPaHU

[CTRL+LwwenyoK 1eBoi KHOMKOM MbILM]: BbIBMPaeT UM OTMEHSET BbIGOp CTPOKKW B sUEKE 3arosloBka CTPOKM

MocnepnosatenbHOCTH

[CTRL+LwwenyoK eBoi KHOMNKOM MbIM]: BbIGUPAeT UM OTMEHSIET BbiIbOpa SIMHUKM B iYEKE 3arosloBka CTPOKM
[Shift+(neBana kHONKa MbIWM HaXkaTa)]: 3anyckaeT BbIGOP 30HbI

[Shift+CTRL+(neBas KHOMKa MbIlIM HaXxaTa)] : onepauum B BbibpaHHOM obnacTn Ao6aBnsSOTCSA K TEKYLLUM
onepauuam B Tabnuue

[CTRL+(wien4yokK sieBoii KHONKOM Mbilum)] : BbiBUpaeT uin OTMEHSIET Bbibop onepauunn, bamxkanwen K
MOJIOXKEHUIO MbILLN

[lWwenyok neBoi KHOMKOM MbIlUM]: NepeMellaeT TEKYLLYH JIMHUIO K onepaunn, 6amkanlen K nNonoXeHNO MbILK,
yAanss Bce BblbpaHHble 3/1€MEHTbI

MeHI0 AN BCTaBKU reOMEeTpPUYECKUX 06 bEKTOB M NoJTy4eHUs1 KoopAMHaT
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! MeHsIeT HanpaB/ieHWe BpalleHus aAyrm

! MepeksiloYaeT OT AYTM Ha JIMHWIO NPpU CO34AaHMU NONUINHUK
! MepeksiloYaeT OT JIMHMU Ha Ayry Npu CO34aHUU NOAUINHUN
! 3aKpbiBaeTCsa B HayasibHOM TOYKE NPWU CO3AaHWUM NOJUIUHUN
! UICNOJNIb3YEeT MOC/IeAHIO BBEAEHHYIO TOYKY

! MpUBsI3Ka MexXAy rpaHsiMu

: NpuBs3Ka K rnybuHe

! MpUBsI3Ka K CeTke

: 3abnokupyet ocb X

: 3abnokupyet ocn Y

! MPUHYAWT BbIXOA KacaTeslbHOro oTpeska OT OoTpe3ka

! OTMEHSsIeT NOC/IeAHNI WTPUX

! NpuBsi3Ka K 06beKTY, akTUBMPYEeT KOMaHAbl NPUBA3KU
[Enter]: 3aBepwaeT BCTaBKy

[Escape]: oTMeHsaeT a3y BCTaBKM

OWNH<XQOUmMUOPrH

MeHtio NMpuBsA3ka kK 06bekTy

[CTRL+P]: npuBsA3ka K 3anporpaMMMpoBaHHON TouKe
[CTRL+N]: npuBs3ka kK KOOpAMHaTaM ToukM 6amxanien K Kypcopy
[CTRL+M]: npuBsa3ka K cepeavHe

[CTRL+C]: npuBs3Ka K LeHTpy Ayrm

[CTRL+I]: npuBsA3Ka K TOYKe nepeceyeHuns

[CTRL+O0]: npuBsizka K TOYKe, NepneHaNKYNspHO OTpe3Ky
[CTRL+T]: npuBaA3Ka K TOYKe, KacaTesibHOW OTPe3Ky
[CTRL+Q]: npuBsi3ka K TOYKE CMeHbl KBaApaHTa
[CTRL+E]: npuBa3ka Ha pebpo rpaHu

[CTRL+F]: npuBsaA3ka k 3aknagke

[CTRL+X]: npuBsi3ka Kk Touke B npodusie MoaenmpoBaHus

Bbi6op onepauun

CTpesika BBEpPX: MNEPEMELLAET aKTMBHYO CTPOKY K npeaplayweMy 610Ky
CTpesika BHM3: MepeMeLlaeT akTUBHY CTPOKY K clieaytowemy 610Ky
Mpeabiaywias cTpaHUUa : NepeMeLlaeT akTUBHY CTPOKY Ha 10 cTpok paHblie
Cnepyrowas cTpaHMUa: nepeMellaeT akTUBHY CTPOKY Ha 10 CTpoOK no3xe
Hauano: nepemMellaeT akTUBHYI CTPOKY Ha NEpPBY CTPOKY NMporpamMMbl

KoHeL: nepeMellaeT akTUBHY CTPOKY Ha MOCNELHIOI CTPOKY MpOrpaMmbl

Bbi6op B rpacpuueckom Buae

[Shift+neBas kHonka MbiwmM]: BbiGMpaeT onepauuy yKasaHHON 30HbI

[Shift+neBas kHonka MbIWM+ALT: BbibMpaeT onepaumm yKaszaHHOWM 30Hbl, pacluMpsas BblaefieHne Ha BeCb
npodwnb

[Shift+neBas kHonka MbiwmM+CTRL: BbibupaeT onepaunn ykasaHHOM 30Hbl, COXpaHAs npeabiayLune Bbibopbl

Bbi6op B TekcTe ASCII
[Shift+neBas kHoONka MbiWwM]: BbibMpaeT OT aKTUBHOM CTPOKM A0 JIMHUKN, HA KOTOPYH yKa3biBaeT Mbillb
[CTRL+(neBasi kHONKa MbilwM)]: BbIOBUPAET AN OTMEHSIET BbIOOP NPOrpaMMHON CTPOKMK, YK@3aHHOM MbILbLO

O6wme koMmaHAabl Bbl6opa

[CTRL+A]: BbibupaeT BCe onepauun rpaHu

O6wme KOMaHAblI UISMEHEHUs

[CTRL+C]: KonupyeT B NpMMeYaHusl BbiAEsIEHHbIM TEKCT WM BbldesieHHble onepauum
[CTRL+V]: BCcTaBnseT TEKCT UM onepaumm n3s npuMmeyaHus

[CTRL+X]: Bblpe3aeT BbiAe/I€HHbIN TEKCT WUAM onepauum

[Vaanurb]: yopanseT onepauuun
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[CTRL+ Z ]: oTMeHsieT NOCNeAHI0 KoMaHay

[CTRL+Y]: BoCCTaHaBNMBaET MOC/EAHIO OTMEHY

[CTRL F1]: MUHMMU3UPYET AN MAKCUMU3UPYET NEHTY

[CTRL+2]: akTvBMpYyeT 30HY AaHHbIX onepauui

[CTRL+3]: akTvBMpYyeT 30HY CNMCKa onepauuii B TekctoBoM dopmaTe ASCII
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4.1

4.2

Pa6oTa c nporpaMmMmamMm

Co3paTtb nporpaMmmy

TpaCAD co3gaeT nporpaMMbl, NOANPOrpamMMbl M MakpornporpaMmmbl kKoMaHaon CospaaThb (3HAYOK LJ)VB MEHI0
MpumeHeHwne.

O6bIMHO BbI6VIpaeTCﬂ co34aHune "pOl'paMMbl. |-|pVI BO3HMKHOBEHUM HEOHXOAMMOCTU onpeaeneHna Tos1bKo o4AMH pas3
COBOKYMHOCTMH onepauvu7| ANna HEOAHOKPATHOro MCNOJIb30BaHUA B NMporpaMMe Cco3aaeTcs nonnporpaMMa.
BO3MOXHOCTb CcO3a4aHUSA nporpaMmMmbl TUNa MaKpOﬂpOl‘paMMbl aAKTUBMU3NpPOBaHa TOJIbKO €C/1In YpPOBEHb A0OCTYNa
paBeH YPOBHKO A0CTYMNa Npon3BoAUTENA.

B 3aBMCMMOCTU OT KOHCbVIpraLI,VIVI KoMaHaa Co3zpaTb MoOXeT HanpaMyto 3anyCcTuUTb Co3aHune "pOl'paMMbl, HE
OTKpbiBad OKHO Bbl60pa.

Twun geTtanu MOXHO U3MEHUTb HEeNoCpeACTBEHHO Ha 3Tane peaakKTupoBaHUA.

Ha sTane 3apgaHus HoBasi NporpaMMa MHULMANM3MPYyeTCcs NpU UCMOJIb30BaHUM NpOrpaMMbl MpoTOTMNA MO
ymonyanuto (PIECE.TCN, B nanke TPACADCFG\CUSTOM). Ecnn nporpaMmma no yMOJSI4aHUIO OTCYTCTBYET,
co3paeTtcsa nporpamma pasMmepamu 500*500*%20 mM. MNMporpamMMy-npoTOTUN MOXHO pasAennTb Mo TUMY: CM.
naparpad MNepcoHanusmnposatb dann "nporotun'

H]
Bbl6paTb KHOMKY t—‘} OKHa, 3anyCKaeTCsa KOHTEKCTYalJibHasa CnpaBKa TEKYLWEro okKHa.

TpaCAD MoxeT co3aaBaTb W/WUNM OTKPbIBATb TONbKO OAHY MporpaMMy 3a pa3. OaHako MOXHO 3anyckaTb
HEeCKOJIbKO KOMWI NPUMOXEHUs, AOX0Aa A0 Makc. 4.

Co3partb nporpaMmMmy no Mmoaenm

YTo6bl CO34aTb HOBYHO NporpamMMmy, BbibpaB MoAesb, Bbibepute koMaHay HoBoe no Mogenu... L_':E‘J n3 MeHIo
MpuMeHeHWe, BbIBEpUTE YXXe 3aapXMBUPOBaHHYIO NporpamMMy B AMasioroBOM OKHE U MOATBeEpAMUTE.

Mopenb npeacTaBnsieT co60i NPOTOTUM MPOrpaMMbl, KOTOPLIN YXKe COAEPXMUT XKenaeMble HacCTPONKK Ans
WHMLMWaNM3auumM HOBOI NporpamMMel. B AnanoroBoM okHe oTo6paxkaeTcsi COAEPXKMMOE Manku no yMonyaHuo
MoZenu.

Bbl MOXXeTe noATBepAUTb CO34aHMe NporpamMmmbl 6€3 MCNob30BaHMS MoAenu, Wesnkas KHOMKoM OTKpbITh 6e3
moaenm.

B 3ToM cnyyae koMaHAa NpoAo/hKaeTCsa TaK Xe, Kak B npeabiaylieM ciyyae, Ucnonb3ys nporpamMmy npoToTvnoBs
no yMO4YaHuio.

KomaHoa HoBoe no Moaenw... CO34aeT TosIbKo oaHy Mporpammy.

OTKpbITb U UMNIOPTUPOBATb NPOrpamMMmy

TpaCAD no3BossieT oTKpbiBaTb MNPOrpaMMbl, NOANPOrPaMMbl U MaKpoMNporpaMMbl KOMaHAoN ®an->O0TKpPbITb

(3Hayvok L_-».I) 13 MeHo lMNpumeHeHne.

TpaCAD 3anucbiBaeT ABa cBoux Tuna danna:
e pacwupeHne TCN: yMmonyaHue Ans nporpamMm u nognporpamm (Tun daiina: damnbl TpaCAD)
e pacwwupeHne TMCR: ymonuaHue ans makponporpammel (Tvn danna: TpaCAD Makpo).

KoMaHaa OTKpbIBaeT MoJsib30BaTeIbCKOEe OKHO YrpaBJieHusi pecypcami:

e [1Ba YKa3aHHbIX TUNa NpuBoaaTCcsa B cnucke Tun dpaina. Tun MakponporpaMMbl NPUBOAUTCS TOJIbKO ecnn
YPOBEHb AOCTYNa MNO3BOJISIET €ro OTKPbTHE.

e BbibpaTb TMN “Bce dannbl (*.*)” ¢ TeM, 4TO6bI HE yCTaHaBAMBaTb GUAbLTPblI 0TO6paxkeHus. Mpu TakoMm Bbibope
TUNa MOXHO OTKPbITb TO/IbKO MPOrpaMMmbl, HanpsiMyto pacrno3HaBaeMble npunoxexHmem TpaCAD.

[ina nporpaMmbl Unu NnoanporpaMMbl He 06si13aTesNlbHO 3aA4aBaTh paclUMpeHne, COOTBETCTBYOLEE BbiIGpaHHOMY
Tuny. OAHaKo MOXET NMoMoYb ANl HEMEJJ/IEHHOTO Y3HaBaHWa NporpaMM-aeTanei.

Ecnv Bbi6paHHas B CNMCKe NporpaMMa pacno3HaeTcsl Kak nporpaMMa-aeTasb, MOXHO 0To6pa3uTh ee
npesBaputensHoe rpacduyeckoe npeacTtasneHve (MpeaBapuTenbHbIi NPOCMOTP).

B okHe oTo6paatoTcst TakXe KOMMEHTapuii U pasMepsbl.
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Ecnu BblbpaHHas nporpamMma nMeeT o4yeHb 60sbluvMe pa3mepbl, NpeABapuUTesbHbIA MPOCMOTP BPEMEHHO
OTK/IOYAeTCs ANS NpeaynpexaeHns CAUWKOM ANUTeNbHOro rpacduyeckoro otobpaxeHusi. Ecnv Bam Bce-Taku
TpebyeTcsa npeaBapuTesbHbIN MPOCMOTP NPOrpaMMbl, HEO6X0AMMO NOAKUYUTL NYHKT MpeaBapuTesbHbIN
npocMoTp. Pasmep, CBbile KOTOPOro NporpaMMa AO0/HKHa cuutaTbCs "6onblwon”, onpeaensiercsa B

”HgMBMgMal!MEMQQBaTb - >§Q§ga- >§QXQ§H§HM§ .

PsiiOM C 30HOM, OCTaBfIEHHOW AN KOMMEHTapWs, MOTyT NPeaCcTaBAsTbLCSA ABa M306paXKeHus, ykasbiBatoLlime,

MMeeT Nn BbIGpaHHasi MPorpaMMa 3alluTy Ha CUUTLIBAHUM L= u/unm Ha 3anucullis,
BbibpaTh NyHKT OTKPbITb KOMWUIO 4715 OTKPbTUSA dalina B BUAEe KONUWU: NporpamMMa 3arpyxaeTcs M3 BblbpaHHOro
danna, kK nmenn gobasnsetca “(2)” n AN Lenen coxpaHeHUs OHa paccMaTpvBaeTCs Kak HOBas Mporpamma.

MMnopT nporpamMmbl U3 BHewHero ¢popmara

B 3ToM OKHe, ecnn OHU CKOHMUrypupoBaHbl NPOU3BOAMTENEM CTaHKa, MOXHO BblbpaTb TuMbl GOPMaTOB, OT/INYHbIE
oT cdopmaTta TpaCAD. MNpoueaypbl MMMNOPTa BbIMNOJHAKTCSA BHELWHUMU KOMMOHEHTaMn, coeanHeHHbiMn ¢ TpaCAD.
BHauane BbibpaTb TpebyeMbii TMN N3 cNMcKa, NPpUBEAEHHOro B 3TOM OKHe (Hanpumep, “®annbl DXf (*.dxf)"), a
3aTeM - dalin, COOTBETCTBYOWMA BbIBPAaHHOMY TUMY: NOATBEPXAEHME OTKPbITUS HanNpsiMyto 3anyckaeT
npeobpaszoBaHue danna B dpopmat TpaCAD.

BbinonHeHne npocmoTpa rpaduyeckoro npeacTaBneHns ANa AaHHOro galina 3aBuCUT OT HacTpoek
KOH(pUrypaumm, onpeaeneHHbiX Npon3BoanTeNeM cTaHka. NporpamMma, oTkpbiras ¢ npeobpasoBaHneM gopmaTa,
CYMTaeTCs Kak nporpamMma, co3gaHHas KomMaHaow Hosas nporpamma.

Mpu oTkpbTuK daina c npeobpaszoBaHMeM U3 BHellHero ¢opMaTta B NporpamMMe MoryT aKTUBU3NPOBATLCS
rnobasnbHble MHCTPYMEHTbI UCXOAA U3 onpeAeneHHoro B UHAUB anusupoBaTb->Cpeaa->WMnopTt chopmara.
B yacTHOCTK, aKTMBM3aLMSA:

e MOXET bbb paboueli aBTOMaTMUYeCKH, T. e. 6e3 kakoro-nubo 3anpoca NOATBEPXAEHUS

e MOXET 3aBWCeTb OT 3anpoca onepatopy coobuieHneM “MNpuMeHUTb 3a4aHHble aBTOMaTUYECKME HACTPOMKK?”;

ABTOMaTuMyeckune 3aganuns obycnaBnanBatoT NpuUMeHeHne oCcobblX MHCTPYMEHTOB K MporpamMe:

e 0b6wme 3agaHnsA co cumTbiBaHMeM u3 daiina npototuna PIECE.TCN (apxMBMpoBaHHOrO B nanke:
TPACADCFG\CUSTOM); B 4aCTHOCTU: pPeXuM BbINOSIHEHUS, MEPEMEHHbIE <0> U <V>, KJIMEHTCKME pasaernsbl.

e MPUMEHEeHMEe TEXHOIOMMN K OTKPbITbIM NpodunaM (KOTOpble HE HauyMHalTCSA C onepauuu setup) mnm
npodunsaM, 3agaHHbIM C reoMeTpuyeckomn setup

e MPUMEHEeHMEe TEXHONIOMUN K TOYEYHbIM OonepaunsiM, 3aZlaHHbIM C TeOMeTPUYECKUM KOAOM TOYKMU

e COKpalleHue BO dparMeHTauumn NMHENHbIX OTPEe3KOB Npoduasa C OLEHKOM yriia COBOKYMHOIO COKpalleHns

e (parmeHTauua n nMHeapusauus gyr npoduns

e aBTOMaTM4yeckoe coeauHeHue npodwunen ¢ NPOBEPKON UX reOMeTpPUYEeCKOi HEMPEPbLIBHOCTHU.

Mepen noaTBepXxAaeHWeM OTKpbITUSA (anna Bo BHeWHeEM dopmaTe, ucxoaa ms KoHdurypauum TpaCAD, MmoxeT bbb
BO3MOXHO:
e 334aTb apryMeHTbl, KOTOpble MOIyT UCMO/b30BaTbCA ANs npeobpa3oBaHus: B OKHE OTKpbTusA davina

oTobpaxxaeTcs none ANS 3a4aHus apryMeHToB. lone MHUUMANU3NpyeTCcs apryMeHTaMu no yMoadaHuio, Kak
OHV 3aJaHbl NPOM3BOAUTENEM CTaHKa. BaxxHO, UTO6bl MOb30BaTE b, 3a4al0LWNIA apryMeHTbl Npeobpa3oBaHus,
3HaN MX 3HAYEHMe.

e 3aMpoCuTb MHAVBUAYANMU3aALMIO OTAENBHOrO NpeobpasoBaHKs, Kak oHa ynpaBaseTcs MoayJ/ieM npeobpa3oBaHus
(HanpumMep, ecnu nporpamMma uMeeT dopmaT DXF, MOXHO yKa3aTb, KakuMe YPOBHM A0XHbl Npeo6pa3oBbiBaThCS,
a Kakue A0/MKHbI 6bITb UCKIHOYEHBI U3 NPeobpa3oBaHus)

BHUMAHME: ecnu BCe WeCTb peanbHbIX FPaHel OTKIOYEHbI, MMNOPT NpOrpaMMbl NpUucBanBaeT Tun
noAnporpaMmbl.

MMI‘IOPT C co3faHMneM HeCKOJ1IbKHX d:aﬁnos

KOHKpeTHbIM Cy4dal MoXeT COOTBETCTBOBaTb MMMOPTY C CO3A4aHMEM Heckosbkux ¢darnos TCN.

Hanpumep, cuTyaums MOXeT COOTBETCTBOBATb CO34aHUIO BTOPOM NporpaMMbl ¢ o6paboTkamu rpaHun 2 (rpaHb
HUXe).

B 3TOM cnyyae BCce NMpOMCXOAWT, KaK yKasaHo Bbllle, W NpeaynpexaeHne ykasbiBaeT Ha BO3SHUKHOBEHWE
KOHKPETHOW CUTyauuu.

PVICYHOK COOTBETCTBYET C/ly4alo Cco34aHuA 2 CcO3[4aHHbIX nporpamm:
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9 MmMnopT creHepupoBan 2 nporpaMmbl.

[ns nooteepxoeHWA pesyNeTaToE HEOGXD JMMO HEMELNEHHD COXPAHWTE BCE
afnel. Ecnn Bbl HE coxpaHuTe CeAYac, 0CTAHETCA A0CTYMHON TONBKO
TEKYLLEA NPOrpaMmMa .

MoaTEEpAMTE BRINONHEHWE KOMaHIR 7

| " Oa | @HET

MpopomkutTe NoATBEPXKAATb HEMEANEHHOe COXpPaHeHne, YTo6bl COXPaHWUTb MMMNOPT 06enx nporpamm.

B npoTnMBHOM cnyyae 6yaeT AOCTYyrMHa TO/IbKO NepBas MMMNOPTUPOBAHHas nporpamMma, a BTopas (unv 6onee
nosaHasa) He 6yaeT BOoCCTaHOBMEHA.

B HaweM npumepe aBa daina coxpaHalTCa NyTeM Bbibopa MeCcTOMONOXEHNS U UMEHW nNepsoro gaina. Bropown
(nnn 6onee no3aHWe) coxpaHseTcs nyTeM AobaBieHMsa NpOrpeccuBHOro cyddukca K HazHaYeHHOMY MMEHW.

MMmnopTt nporpammsbl B popmaTte TpaEdi32

Mporpamma, HanMcaHHasa npu nomouwm TpaEdi32, MoXeT HanpsIMyH0 3arpy>aTbCs M COBEPLUEHCTBOBATLCS.
Pacno3sHaBaHue opmaTa NporpamMMbl BbINOSHAETCS aBTOMaTM4yeCcku ¢ BbIBOpOM 0aHOro ns tmnos danna TpaCAD
(*.TCN, *.TMCR, *.*). Npn oTKpbITUM NpOrpaMmbl, HanMcaHHon B TpaEdi32, MOXXHO aBTOMaTM4yecku 3adaTb
pPEXWUMbI BbINOSIHEHWUS NPU UCNOJIb30BaHMM HAacTpoeK, onpeaeneHHbix B danne npototmna PIECE.TCN: gns
BbINOJSIHEHUS 3a4aHUN AOCTAaTOYHO NOATBEPAMTb MPU OTKPbLITMM OKHa 3anpoca.

HanomunHaem, 4yTo nporpamMma, cosgaHHasa npu nomowm TpaCAD, moxeT untaTbcsa TpaEdi32 Tonbko npwm
coxpaHeHuun B popmaTte TpaEdi32.

Mmnopt nporpammsbl B popmaTte EdiCad

Mporpamma, HanucaHHas npv nomowmn Edicad, MoxeT HanpsiMyto 3arpyxaTbCsl U COBEPLUEHCTBOBATLCS
pacno3HaBaHue gopmaTa NporpamMMbl BbINOJHAETCS aBTOMaTM4yeCcku ¢ BbIBOpOM 0aHOro ns Tmnos danna TpaCAD
(*.TCN, *.TMCR, *.*),

Ob6paTHOe HeBepHO, T. €. Nporpamma, cosgaHHas npu nomowmn TpaCAD, He MoxeT cuuTbiBaTbCa EdiCad.

0nsa yTeHns makponporpamMMbl, HanncaHHon npu nomowm EdiCad, HeobxoamMo coxpaHutb ee B hopmaTe ASCII
HenocpeacTBeHHO B Edicad.

Mpu OTKpbITMM NporpamMmbl, HanncaHHon B Edicad, MOXXHO aBTOMaTM4eCKku 3a4aTb pa3/INYHbie HACTPOVKK,
MCNONb3ys HACTpoKKkK, onpeaeneHHole B daiine npototuna PIECE.TCN. [ns BbINOAHEHWUS 3a4aHU AOCTATOYHO
NOATBEPAUTb NMPW OTKPLITUM OKHA 3anpoca. MoMMMO pexuMma BbINOSIHEHUSI Tenepb MOXHO aBTOMaTUYeCKK 3aaaTb
KNMeHTCKWe pa3genbl (koTopble cogepxaT CneuunanbHble ycTaBku, [lononHuTenbHyto uHbopmaumio, Pasgen
NpMBSA30K, HacTporikmn onTuMmsauum).

WUHdopmMauusa, BoccTaHaB/IMBaeMas Nnpv uMnopTre:

e Tpwu caBura BOCCTaHaBAMBAIOTCSA B MEPBbIX TPeX NepeMeHHbIX "0"

e [lepeMeHHble LMKAa BOCCTAHAB/IMBAKOTCS B NEpPEMEHHbIX "v"

e NHbopmaums o GUKTUBHOM rpaHn: 3ajaHue nogobHOM rpaHM BOCCTaHaBAMBaeTCsl B HanpaB/ieHUu,
3a/laHHOM A/l OCK Z

e B napameTpuuyeckom nporpaMmmMmpoBaHuun , (3ansiTas) KaXkabli pa3 3ameHseTcs ; (TOYKOM C 3ansiTon)

e [py CUUTbIBAHUW OonepaLunii NporpamMMbl: NapaMeTp, OTHOCSALLMIACS K KOMMEHTapuio, BOCCTaHaBIMBaeTCs
KaK KOMMeHTapui K onepauun (Hanpumep, IF, FOR,..)

e [py CUNTBIBAHUW OMnepaLnii NporpaMMbl HEKOTOPbIE KOZAbl Onepauuii NpUcBanBatTCst 3aHOBO C APYTrvMU
3KBMBasieHTaMu

e [porpammbl, 3aaaHHble B EdiCad kKak noaumkbl, COXPaHSKTCS KaK MaKponporpamMmbl

WHdbopmaumna, yTpaumBaemas npum mMrnopre:
e 3agaHue Nons nocnefoBaTeNbHOCTM Ha OAHOM rpaHu
e 3apaHue NpodunbHOM AeTanu

UHdopmaums, He pelaemasn Npum Mnopre:

e TexHonormyeckume @yHKLUW NapamMeTpMyecKoro NporpaMMmMpoBaHus, KacatLwmecs MHOMOLEHTPOBbIX
ronoBOK

e CWMHTaAKCUC BbiBOBa NOALMKIIOB C CMMBOMIOM "*" Ana agpecoBaHus BbiBOBa NOANPOrpaMMbl B AUPEKTOPUIO
TPACADCFG\SUB 60nblle He nogaep>xuBaeTtcs.
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OTKpbITME NpOrpamMmMmbi-AeTann, Co34aHHOM BO BHELLWHEN cpeae

Mporpamma, pacno3HaHHas Kak nporpaMma-aeTtasb, MOXEeT MAEHTUPULMPOBATLCA Kak He COo3AaHHas B cpeae
TpaCAD. 370 06bMHas cuTyaums ans nporpaMmMm, reHepuMpoBaHHbIX MMAOPTOM WM NPOrpamMMon yrnpaBieHus.

B Takux cnyyasax oTKpbTMe NporpaMMbl MOXeET UHTErpupoBaTb NporpaMMmMpoBaHune
o obwel nHdopmaumm o nporpamMme (NepeMeHHble, KIMEHTCKMEe pasaenbl) u/unm
e oOnepauuii C HaCTpoOMKaMmM Mo YMONYaHUIO.

MNopsapok paboTel onpesensercs 3agaHHbiM B KoHdwurypauwm TpaCAD.

3anyck TpaCAD u3 YnpaBJsieHUs pecypcamMm

MpunoxeHne TpaCAD MOXHO 3anyCTUTb TakXe HanpsiMyto U3 YnpasreHus pecypcamu, 3anpalmsas OTKpbue
¢anna c pacwmpeHuem TCN.

B 3TOM cnyyae npu 3anycke He peanu3ytoTca dyHkUun Beibopa obopyaoBaHua nnm Paboyein cpeabl aaxe npu nx
NOAK/OYEHUN.

CuUrHanbl Npy OTKPbITUM NPOrpaMMbl

Mpu OTKpbITMM NporpamMmbl, pacno3HaBaemomn dopmatom TpaCAD (Bkodaa dannbl, 3aperMcTpMpoBaHHbIe
npunoxeHnamn Edicad n TpaEdi32), MoryT BO3HMKaTb CUTyauum GopManbHON oWwnbKK. 3TO, B OCHOBHOM,
cuTyaumm HecobnaeHns Heobxoammoro ans nporpammbl TpaCAD cMHTaKCKUCa, KOTOpble OTHOCSTCS, B OCHOBHOM
K pannam, reHepupoBaHHbIM BHELUHUM MPOLLECCOM.
OnucaHune curHanoB owmnbkn cM. B rnase CoobuieHns 06 owmnbke.
CywecTByeT ABa Ciy4vas ownbKu:

1. HeucnpaBuMble OLWINOKKN

2.  owwnbkn, cyuTarLmnecs NcnpasmnMbIMu.

MepBbIi cny4yar BCcerga CBs3aH C OTMEHOM KOMaHAbl OTKPbITUS MPOrpaMMbl.

MoryT HabnoaaTbCca crneayolimne cutyaumm:

e owwnbka pacnpegeneHns NaMsAaTU: 3TO Cepbe3Hasi CUTyauus, ykasbiBaloLwas Ha 3aBeplieHne cBo60AHOM
namaTu B cucteme

e (balin, 3aperncTpmpoBaHHbIN C HEOAHO3HAYHbIM (hOPMANIM3MOM: pPacMno3HaTCSA onepaumn, apxMBMpoBaHHbIe
Kak B ¢opmaTe ASCII, Tak n B ucxogHoMm copmate. bes comHeHus, daiin He 6b1 co3gaH CAD TPA.

e UMeKTCS HeynpasaseMble pa3aenbl 6e3 ykasaHusa CTPOKM 3aKkpbimus pasgena. bes comHeHus, daiin He 6bin
cosnaH CAD TPA.

Bropoii cnyyail MOXHO pelmnTb 3a cYeT MOAKJIIYEHUS aBTOMaTMYeCKOM npoueaypbl YCTpaHeHns owmnbkn. Ha
pUCYHKe MOKa3aH BO3MOXHbIA CUrHan.

TpaCAD

[ 2 | ODHapy#eHbl BOCCTAHOBKMbIE OLUMOKW NPpK YTEHKUW
== nporpaMmmel. [NpoaomEnTe?

MiaHmA 48: Homep owmbir 284
YteHWe thaling: HegepHbI MAeHTUDKKETOD onepaun [L101].

La l | HeT

B okHe oTo6paxaeTcsa nepBas BbIIB/IEHHas CUTyauusl OWNEKU M JaeTca NpeaynpexaeHve, 4to 66U BbiBIEHbI
TOJIbKO MUCMpaBuMble OLIMEKK. Mpu NOAKAOYEHUN NPOLLeaYpPbl BOCCTAHOB/IEHUS] B KOHLLE CUMUTbIBAHUS
nonb3oBaTens npeaynpexaarT 06 ycrnexe onepauuu. Ans NoATBEPXAEHUS MPOrpaMMbl HEO6XOAMMO COXPaHUTb
ee. NporpaMMa OoTMeYaeTCcs Kak U3MEHEHHas W Npu 3akpbiruu 6yAeT oTobpaXkaTbCs 3anpoc, COXpaHATb S ee.

OTa npoueaypa BOCCTaHOBAEHMA noaknvaeTcs Tonbko B TpaCAD. CunTbiBaHMe 3TOM NporpaMMbl He yaaeTcs
npv ee BbINOJIHEHUN Ha MalUMHe.

Ecnn nporpamMma 6bina reHepupoBaHa BHELUHMM MPUIOXeEHMUEM, OTKPbITME C Npoueaypo BOCCTAaHOBNEHUS MOXET
yKa3biBaTb Ha NOCTOSIHHblE OWNOKK B co3aaHum dannos TCN, koTopble, B 11060M Cny4vae, pekoMeHayeTcs
nUcnpaBuTb, T. K. Npoueaypa BOCCTAHOBEHUSI MOXET NPUBECTM K aBTOMaTUYECKOMY YAAJIEHUIO 3HAaYMMbIX YacTewn
nporpaMMbl MIMEHHO BCNeACTBME HEMPaBUIbHOMO MCXOAHOIMO CUHTaKcuca.
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dopmMaTt perucrpaumm nporpaMmmbi-gerTanu

Mporpamma, pacno3HaHHas Kak nporpaMma-aeTtasb, He3aBUCUMMO OT paclumMpeHus daina u pacno3HaHHOro Tuna,
apnseTcsa daninoM TekcToBoro dopmarta, 3apermcTpupoBaHHoro ¢ kogmposkon ANSI nnum Unicode.

O6e KoAMPOBKM BCeraa pacrnosHatoTcs.

KoavpoBka nporpamMMbl UCMOJIb3yeTCsi, HanpMMep, B NPOrpaMMUPOBaHMN OMUCAHWUS NPOrpaMMbl, B CO34aHWUM
TeKcTa WIn B UMEHM, KOTOpPOe MOXEeT UMeTb NoanporpaMma.

Koanpoeka ANSI ocHoBaHa Ha opurMHanbHoOW 6a30B0OM cxemMe KOAMPOBKM M3 95 neyaTHbIX CUMBOJIOB:

| "#$%&" () *+,-./0123456789: ;<=>7
@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]"
‘abcdefghijklmnopqrstuvwxyz{|}~

OHa BKJIIOYaeT Takxe ewe 255 cMMBONOB 3a cYeT MCMOJSIb30BaHMA 0CO60M CUCTEMbI KOAOBbIX CTpaHuUL,
COOTBETCTBYOLMX JIOKa/IbHbIM CUCTEMHbIM HacTpolikaM. Takas cucTemMa No3BonseT NpeacTaBAsATb CUMBOJIbI,
XapaKTepHble Ana onpeaenieHHOro A3blka Wan rpynnbl A3bIKOB, C UCMOJIb30BAaHMEM MPW 3TOM OrpaHUYEHHOro Yucna
KoAoB. Pe3ynbTaT nosyyaeTcs NyTeM 3afaHusi pasinyHbIX NpeAcTaBieHUl A OAHOMY KOAY MpU U3MEHEHWUW 3aAaHHOoM
B CMCTEeMe KOAMPOBKW. ECnn Mbl pacCMOTPUM, HanpuMep, O4MH U3 CUMBOJIOB C yAapeHWeM UCXOAS U3 JIOKaNbHOW
HaCTPOVKK, AeNCTBUTENbHOM Ana 3anagHon Esponbl (@, 0,..) C perucTpauunen cuMmBona B danne dopmata ANSI,
3TOT Xe (ann, OTKPbITbIN NPU 3a4aHUM KUPUANULLI UK MBpUTa, byaeT NpeacTaBnsaATb APYron CUMBOJT MMEHHO
BC/IeACTBME pacno3HaBaHUsA APYron akTUBHON CTpaHULbl KOLOB.

OfHaKo 3TOM KOAMPOBKWM HeAOCTaTo4vHO npu paboTe, HanpuMep, C a3naTCKMMKU A3bIkaMu, KOTOpPble, Kak npaswno,
MMEIT HaMHOro 6osblle CMMBOMOB MO CPaBHEHWUIO C APYIUMU A3bIKaMK, KOTOpble 06bIMHO MOXHO 3aKoAMpOBaThb
npu nomowmn 255 cumeonoB. PelweHnem aBnseTca ynpasneHune dainnamu ¢ koanposkon Unicode:

e MOXHO 4uTaTb alinbl, 3aperncTpupoBaHHble ¢ 06enMn KoaMpoBkamm

e MpwW CO34aHMM HOBOM MpoOrpaMMbl aBTOMaTUYECKM 3a4aeTcsa Koamposka no ymonydanumio Unicode

e NPV COXPaHEHMN MPOrpaMMbl MOXHO BbibpaTb KOANPOBKY AN UCMOMb30BaHUS.

[ononHutensHyo nHpopmaumnio cM. B naparpade CoxpaHWTb Nporpammy.
4.3 OTKpbITb NPOrpamMmMy us MeHro ®ann

MeHto @aiin otobpaxaeT CNMCOK paHee OTKPbIBABLUMXCS (HannoB M coaepXUT MakcuMmyM 10 nyHKTOB. [ABOWHOM
LeTY0K Ha MMEHU B NMepeyvHe HanpsMyl OTKpbIBAET nNporpammy.
LLlenkHyTb MMS MpaBOW KHOMKOM MbIWLW A7 OTKPbTUSA MPOCTOr0 MEHH0:

OTKpbITb NYTb K hainy: OTKpbIBAaeT ANANIOrOBOE OKHO OTKPbITh HEMOCPEACTBEHHO B Narnke, rae apxvBupoBaH
dann

OTKpbITb KONUIO: A1 OTKpbITUs aina B Bnae konuu. MNMporpamMma 3arpyxaeTtca us BbibpaHHoro danna, K MMeHu
nobasnsercs “(2)” u Ana uenen coxpaHeHUs OH paccMaTpuMBaeTCs Kak HOBas nporpamMma

Yaanurtb U3 Cnucka: yOandaeT NyHKT U3 Cnucka.

4.4 BykcupoBka (drag & drop)

MOXHO OTKpbITb Nporpammy 6ykcupys gann, HanpuMmep, 13 YnpasseHust pecypcamu, B paboudyto 3o0Hy TpaCAD.
Ecnn daiin He pacno3HaeTcs B dopmaTe TpaCAD, npoBepsieTCs, BO3MOXHO N npeobpasoBaHue npu noMoLum
CKOHMUIYpPUPOBaHHbIX MoAynei nmnopta. Ecnm npoeBepka AaeT NONOXUTENbHbIA pe3ynbTaT, BbIMOJHSAETCS
npeobpa3zoBaHMe C Nocneaywmm oTKpbirMeM daina B nopsake, onMCaHHOM B npeablaywmx naparpadax.
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4.5

4.6

ByKkCcUpoBKa WFHOPUPYETCS, €C/IM BbINOMHSETCS NpoLeaypa, HanpuMep, OTKPbITO OKHO M 0XUWAAeTCs 3aBeplieHune
KOMaHApbl.

PacneuyaraTtb nporpaMmmy

TpaCAD nevyaTaeT nporpamMMmy, akTUBHYO B BuAe, NpeacTaB/€HHOM B rpaduyeckoli 3o0He, komaHaon dann-
>MeuaTtb->Meuvatb rpacduueckoro nsobpaxkeHuns (3Havyok @.I) 13 MeHo lMNpumeHeHne.

CobnofatoTca akTUBHbIE 3yM U CABUI, GUNbTpbl M306paXkeHns 1 cneumanbHble BUAbI U TaKXe BCE aKTUBHbIE
rpaduyeckme anemMeHTbl (Kypcop, CeTka, KpaHue TOYKW, CTpeNKW HanpasneHus npodunen n 1. 4.).

[MeyaTb NporpaMmbl MOXeT noTpeboBaTb 06HOBNEHUS rpadurkm, obycnaBimBaeMoro ocobbiMmM HaCTpOMKaMm
CNIOXHbIX ONepauunin, KoTopble MOryT noTpeboBaTb MHAMBMAYaANM3aUUKN NeyaTu. B aTom cnyyae BHavane
obHoBnsieTCcs rpacduyeckoe npeacTaBreHne, a 3aTeM 3anpalmBaeTcsl NOATBEPXKAEHME ANa 3anycka npoueaypbl
neyatu. Mo 3aBepLIEHUN BbINOJHEHUS 3TOM KOMaHAbl rpaduka NpuBOAMTCSA B UCXOAHOE COCTOSIHME.
WNHavBuAyanusaumm nevyatv COOTBETCTBYHOT NPOrPaMMHbIM CTPOKaM CO CreumanbHbIMK YCI0BUSIMU, KOTOpble
MOryT, HanpuMep, COOTBETCTBOBAaTb A06aBNEHUSAM HaaNUCEW U/UNN S/1IEMEHTOB NPOCTaBNIEHNS pa3MepoB,
NyHKTWUpa, BCMOMOraTesibHbIX KOHTYpOB. B ntoboM cnydae, peyb naet 06 acnekTax, KacaroLmnxcs
NporpamMMMpOBaHUSi TEKCTOB MaKpOMporpamMmbl.

CoxpaHuUTb NporpamMmmy

TpaCAD 3anucbiBaeT B NaMATb TEKYLLY NporpaMMy KoMaHaol dawi->CoxpaHuTb (3Ha4yokK E) M3 MEHI0
MpuMeHeHve. Ecnun pepakTupyemas nporpamMma HoBasi UKW BbibUpaeTcsa U3 MeHio koMaHaa ®awi->CoxpaHUTb
KaK, OTKpbIBAETCS OKHO 4715 3a4aHus nMeHu danna n ero pasmelleHus B apxuse. 3agaBaemoe ans danna
pacluMpeHne MOoXeT BbiIbupaTbCa M3 npeanaraemMbixX WK Xe onpeaensaTbCca nonb3oBateneM. PaclmpeHus no
ymonyanuo: TCN gns nporpamMm mn nognporpamm, TMCR gns makponporpamm. Npu apxmBupoBaHum
MaKponporpamMmbl npeasaraetcs Tonbko pacwupeHve TMCR, oba3aTenbHoe AN NpaBWIbHOMO pacno3HaBaHus.
PekomeHayeTcs He 3agaBaTb pacwmpeHme TMCR (no yMon4daHuioo ana Makponporpamm) nporpaMMamM um
noanporpaMmam.

Ecnv nporpaMMa okasbiBaeTcsl MU3MEHEHa MO CPaBHEHWIO C MOC/NeAHeN 3anucbio B NaMsiTb, 3Ta CUTyauus
CUrHanusunpyeTcs cooblleHWeM M 3anpaluMBaeTcs NOATBEPXKAEHUE ANl COXPaHEHUS.

Mpu BbINONHEHUN KOMaHAbl ®ain -> COXPaHUTb KakK Npy Bbibope CYLUECTBYOLWEro MapLipyTa NporpaMmsl B
dopmaTe TpaCAD apXxvBUpPOBaHWE He BLIMOJIHAETCS, €C/IN Nepe3anucbiBaeMblil daiin 3alluLleH oT 3anucu C

YPOBHEM A0OCTYyNa Bbile TeKywero (B OKHe OTKPbITUS NOSBUTCS nsobpaxeHue: )B

Mo>HO Bbi6paTb KOANPOBKY AN UCMONb30BAHUS NPU COXPaHEHUU U3 CleayoWwnX BapnaHToB:
e ANSI

e Unicode.

Ecnun Bbibupaetcs dopmat ANSI n nporpamMmma ncnosblyeTt cumsosibl Unicode, cooblieHne curHanmsmpyeTt noTepro

MHdopMauum
TpaCAD e ==

i CA\TpaCADProducticc tcn
* MporpaMmMa cofgep#uT cMMBOns! Unicode, kKoTopble
DyoyT NnoTepAHkl, ecnun dpann ByOeT coXpaHATLCA B
EWOe TeKCTOBOrD dpaina e cMMeonax ANSI.
MNpooon#nTe?

Cumeone UMICODE Mcnone3ykoToA TONEKD B0 BTOPOCTENEHHBIX YCTAaBKax,

o ][ omem

DTOT CUrHan, Kak BUAHO Ha PUCYHKe, yKa3sbiBaeT, YTo cMMBOJIbI Unicode MCNob3yOTCS BO BTOPOCTENEHHbIX
yCTaBKax, HarnpuMep, onucaHune nporpaMmmbl, NepeMeHHbIX AN onepauuit. Mpu notepe Npu perncTpauunm
BTOPOCTENEHHOWN YCTaBKWN MEHSIET NpeAcTaB/IEHWE HAaAMUCK Ha dKPaHe, HO He MEHSIET UHTepnpeTaLuunto
nporpaMMmsi.

HeBTOpoCTeneHHasi ycTaBka, HanpuMep, NporpaMMUMpoBaHWe NEPEMEHHONM TUMa CTPOKMU: NoTepst MHdopMaLmm
MEHSIET UHTEeprpeTaunto NporpaMmel, BbiBbiBasi CUTyaLUo OWNGKHN.

Mpy KOHbUrypaumm nponsBoanTenem CTaHka MOXHO BblbpaTb COXpaHeHue B opmaTe, coBMecTMMOM ¢ TpaEdi32.
B aTom cnyyae ¢dopmaT danna - Tonbko ANSI. CoBMECTUMOCTb AO/HKHA NMOHMMATbCS Kak BO3MOXHOCTb YTEHUS
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nporpaMmmbl npu nomowm TpaEdi32 6e3 coobuieHnin 0 HeCOBMECTMMOCTU BEPCUN. BO3MOXHOCTb DaKTUYECKOro
TO/IKOBAHUSA NPOrpaMMbl 3aBUCUT OT MCMOJIb30BAHHbIX ONepaLunin n napaMeTpuyecKoro NporpaMMmMpoBaHns,
KOTOpble HE A0/HKHbl COAEPXATb HOBbIX 3/1IEMEHTOB, BHeceHHbIX B TpaCAD. Mo 3aBeplieHun npoueaypbl
coxpaHeHus oTobpaxkaeTcs cooblieHne, KOTOPOEe MOXET TakXXe HanpsiMylo CUrHann3MpoBaTb SBHYHO
HECOBMeCTMMOCTb MHTepnpeTaumn nporpammel B TpaEdi32, kak nokasaHo Ha pUCYyHKe

TpaCAD \

[ | YTenune davna B TpaEdi32 MoXeT NpUBECTH K
== cooblweHnam ob olwmnbrax.

B NporpaMMe WCmone3yHoTCA HEPEWSEMEIE NAPAMETPMHECKIME HOPMEl M3

TpaEdi32.

Mocne npoueaypbl apxXMBUPOBaHUSA MOTFYT 6bITb aKTMBMPOBAaHbI APYyrue Npoueaypbl, KOHPUrypupyembie
Npou3BOAMTENIEM CTaHKA.

B yacTHoCTM:

e npeobpa3oBaHWe NporpaMMmbl BO BHELWHWI dopmaT.

e OMTMMM3ALMM NPOrpamMMbl

3Tn npoueaypbl He aKTUBU3NPOBAHbI B C/Ty4ae COXpaHEHUS Makpomnporpamm.

MHoraa ansa akTuBM3auum 3TUX npoueayp MoxeT notpeboBaTbCs AOCTATOYHO MHOro BpeMeHu. Mpu wenyke
BHYTpU rpacdmnyecKkon 30Hbl NONb30BaTeNb, CrneymanbHbiM OKHOM C cooblieHneM, npeaynpexaaeTcs, YTo
apXvMBUpPOBaHWE NMporpaMmbl eLlle He 3aBEpLUEHO.

MmMeHa, KoTOpble Helb3A UCNOoJZ1Ib30BaThb

HekoTopble MMeHa MCNONb30BaTb HEsb3s, MOTOMY YTO OHW 3ape3epBMpPOBaHbI ONepaLMoHHON CUCTEMON.
BoT cnucok:

CON, PRN, AUX, NUL, COM1, COM2, COM3, COM4, COM5, COM6, COM7, COM8, COM9, LPT1, LPT2, LPT3,
LPT4, LPT5, LPT6, LPT7, LPTS8, LPT9

[prBeAeHHbIe Bbille MMeHa Hesb3s UCMO0b30BaTbh C KaKMMU-NMB0 paclumpeHuamum dannos: HanpuMmep, «con.tcn»,
«con.tmcr» unu «con».

4.7 OnTuMusupoBaTb NporpaMmmy

TpaCAD onTuMmnsmnpyeT TeKYLLY NporpamMmy KoMaHaown @aimi->0nTumMuampoBaTh (3Ha4yoK LtJ) M3 MEHI0
MpumeHeHwe.

OnTuMM3aunsa NporpamMmmbl BbINOSHAETCS BHELUHWUM KOMMOHEHTOM, coeAnHeHHbiM ¢ TpaCAD, n no kputepusam,
ornpeaeneHHbIM NpomM3BoANTENEM CTaHKa.

Ecnu nporpamma 6buia M3MeHeHa uian ecam 3TO HOBas NporpaMma, nepes onTuMu3aumeln BbiNoHAEeTCS
apxvBupoBaHue. MNMapaMeTpbl, UCNONb3yeMble A8 ONTUMMU3ALUK, - 3TO NapaMeTpbl, 3a4aHHble B NporpaMme Ha
MOMEHT BblbOpa KOMaHAbl: PEXWUM BbIMNOSTHEHUS, UCKTIIOYEHUS, pa3Mepbl, NepeMeHHbIE. ..

Y>xe roBopuiochb, YTO ONTUMU3ALNIO NPOrPaMMbl MOXHO BbINOSIHUTbL U NOCSIE COXPAHEHNS.

OaHako oNTUMM3aums, BbINOSIHEHHAsA MO NMPSMOMY 3anpocy, Kak npaswno, ssnsetcsa 6onee nonHom u nMeet
BO3MOXHOCTb apXMBUPOBAHUSA W/WUNKM 3anNnMCK B NaMATb OTYETOB.

4.8 HaneuyaTaTb fApsbIK NporpaMmMmbl
TpaCAD HanevaTaeT spiblK, C_ﬂB_aHHbIVI C TeKkyllell nporpaMMoii, ucnonb3ysi komaHay ®aia -> Haneyaratb
APJIbIK NPOrpamMmbi (3Haq0|<"'-' ) n3 MeHto MNpuMeHeHue.

SlpnbiKk co3aaeTcs B COOTBETCTBUM € hOpMaTOM, onpeaeneHHbiM Npu HacTpoike TpaCAD.
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[MepBoe OkHO nMo3BonseT Bam BbibpaTb, NeyaTaTb AN APAbIK UIN COXPaHUTb Ha dalin.
B cnyyae neyaTtu BTOpoe OKHO MO3BOMSIET MOATBEPAUTL WU BbIBpaTb NPUHTEP, KOTOPbLIM ByaeT UCNoNb30BaThCS
ANs neyatw.

4.9 dKcnopTupoBaTb NporpaMmmy

TpaCAD skcnopTupyeT akTUBHYI NporpamMmy B OAHOM M3 (pOpMaTOB, CKOH(MUIYpPMPOBaHHbIX MPOM3BOAUTENEM
cTaHka. Mpoueaypbl 3KCNOPTA BbIMNOHAKTCSA BHELWHUMM KOMMOHEHTaMn, coeanHeHHbiMmn ¢ TpaCAD.

KoMaHaa noaknto4yaetcs us MeHio ®@an->3KCcnopT 13 MeHto lMNpunoxeHne. OTobpaxaeTcs MeHK A4ns Bbibopa
Tna npeobpasoBaHus. MNpuMepbl BO3MOXHOMO BblbOpa:

e @awn Edicad

o ®awvin DXF

e Qawnn ISO.

Mpw BbIGOpE NpeobpaszoBaHMa NpU HEOH6XOAUMOCTU NPOrpaMMa COXPaHAETCSH M MOXET OTKPbIBaTbCA OKHO Ans
3a4aHusa nMeHu dalina n ero noMeLleHns B apxve. lapamMeTpbl, UCMONb3yeMble ANA 3KCMNOpTa, - 3TO NapaMeTpbl,
3aJaHHble B NporpaMMe Ha MOMEHT Bbibopa KOMaHAbl: PEXWM BbINOSIHEHUS, UCKITIOYEHWUS, pa3Mepbl, MEPEMEHHbIE.

4.10 TMNpeo6paszoBaTb apxXuB NporpamMmm

BbibpaTb koMaHay Pain->lpeobpa3zoBaTb apxuB rnNporpamm (3Ha4yokK lL—.J) B MeHio lNpuMeHeHune.

DTa KOMaHZa 3anyckaeT OTKPbITUE CMUCKAa MporpamMM, ykasbiBas OAMH U3 TpeX pasfiMyHbIX TUnos dopmaTta,
NnpeayCcMOTPEHHbIX A1 CYUTLIBAHWUSA, U NOC/eAyoLLee apXMBUPOBaHWE, YKasbiBas OAMH U3 pas/IMyHbIX TUMOB
dbopmaTa, NpeflyCMOTPEHHbIX AN COXpPaHEeHWs.

CoxpaHeHWe ocyllecTBNsSeTcs 6e3 BbINOJIHEHWS ONTUMM3aTopa.

PaccmoTpum noapo6bHO HacTponKku:

e MyTb UTEHMA: MHNLMANN3NPYETCSH MapLUPYTOM OTKPbITUA NMpOrpamM, 3agaeT AUCK M Nanky Ans CYUTbIBAHWUS
nporpamm. MNMonck MaplipyTa 3anyckaeTcs Npu HaXaTun KHOMKW B 3TOM MOJie, C OTKPbITMEM U3 OKHa NMomucka
¢annoB. B yacTHoCTM:

MO>HO BbINO/IHUTb MHOXECTBEHHbIN BbIGOP NporpamMm

TUNbl peann3oBaHHbIX GOPMaTOB COOTBETCTBYIOT TUMaM, PaCcCCMOTPEHHbIM ANns KOMaHAbl OTKpbITMe NporpaMMmbl
e pacwupenve TCN: yMonyaHve Ans nporpamMm v nognporpamm (Tvun daina: dainbl TpaCAD)

e "Bce dawnbl (*.*)” c TeM, 4TObbI He ycTaHaBAuBaTb GUILTPbLI 0OTO6paxeHus. MNpu TakoM Bbibope THNa MOXHO
OTKPbITb TOJIbKO NMPOrpaMMbl, HaNnpsMy pacrno3HaBaeMble npunoxeHvem TpaCAD
e TUNbl, COOTBETCTBYOLINE CKOHDUIYPUPOBAHHBIM MOAYISIM UMMNOPTa.

e dopMaT CUMTbIBAHUA: COAEPXUT MHAMKALMIO TUNa dopmMaTa, BbIBpaHHOro B OKHe noucka ¢annos;

o WNmMsa daina: coaepxut MHAMKALMWIO NporpamMM, KoTopble 6bUv BbibpaHbl B OKHE Moucka ¢ainos;

e MyTb ANA COXpaHEHUs: UHMLNANU3MPYETCS MapLpyTOM perncTpauun nporpamMm, 3ajgaet AUCK U nanky Ans
CcoxpaHeHus nporpamm. MNMonck MapLupyTa 3anycKaeTcs npu HaXXaTun KHOMKK B 3TOM Mofe, C OTKpbITUeM u3
OKHa rnoucka MmapupyTa;

e dopmMaT 3anuUCcKn: COAEPXUT CNUCOK TUMOB dopmaTa, BO3MOXHbIX A1 COXPAaHEHMS MPOrpamMm:

e pacwmpeHne TCN: coxpaHsieT nporpaMmmy B cdopMaTe ®Panbl TpaCAD c 3aaaHHbIM paclumpeHnem TCN

e “Bce dalinbl (*.*)” coxpaHaeT nporpaMmy B ¢opmaTe ®Panbl TpaCAD: ecau nporpaMMbl 66011 OTKPbIThI 6€3
3afjaHusa dopmaTta, pacwmpeHune darina He MeHseTCcs, B MPOTMBHOM CJlyyae pacluMpeHue yaansercs;

e TUWMNbl, COOTBETCTBYIOLNE CKOHDUIYPUPOBAHHBIM MOAYIAM 3KCMNopTa.

e MporpammHoe koamupoBaHue (*.TCN): To/bKO Ansi coxpaHeHusi B popmaTe dainbl TpaCAD, Bbibvpas 13
cneayowmx BapnaHToB:
e ANSI
¢ Unicode.

o MepesanucaTtb ¢ail c TaKMUM XKe UMEHEM: BbibpaTb ANs nepe3anncu CyLwecTBYOWMX NporpamMm

e BKIIOUMTb MHTEPAKTUBHYIO AMArHOCTMUKY: BbibpaTh ANS ynNpasfeHUs B3auMOAENCTBMEM B OKHE Mpwu
BO3HWKHOBEHWM NtoboW cutyaumm owmbkun. B 3TOM cnyyae KaxAbii pa3 npy nogaye CUrHasa MOXHO 3anpocuTb
HeMeA/IeHHY0 OTMEHY KOMaHAbl.

BHUMAHME: ecnu BCe WeCTb peanbHbIX FPaHel OTK/OYEHbl, UMMNOPT nporpammel B popmate TpaCAD
npuceavBaeT TUM NOAMNPOrpaMMbl.

B cnyuyae uMnopTa c coszaHueM Heckonbkux daiinos TCN, Bce daiinbl coxpaHsaoTcs.

Mpn NOATBEPXAEHNM HAaCTPOEK B 3TOM OKHE KOMaHZa 3anyCKaeTcs W BbINOJIHSETCSA 4O CBOEro 3aBeplueHus. Mo
3aBepLUEHNM BbINOMHEHUS NpeaynpeXxAeHNe yKasbiBaeT Uncio 06paboTok, 3aBEPLUMBLUMXCS NPaBWUIbHO WK
HernpaBuIbHO.
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4.11

4.12

B 30He "KomaHAab!" MOXHO NoapobHO NpoaHann3MpoBaThb BCE BbINOSIHEHWE MpoLeaypbl U Npu HEO06X0AMMOCTU
onpeaennTb MPUYNHY KaXKaoh OTAENbHON OWnBKHU.

Mpw 3anpoce coxpaHeHus B ¢popmaTe @ainbl TpaCAD Mo 3aBepLUEHUN BbIMNOJIHEHUS KOMaHAbl U MPU MO MEHbLUEN
Mepe OAHOWN BbINOSIHEHHOM 06paboTKe MapLlpyT, 3aZ4aHHbIN ANa coxpaHeHus nporpamm * . TCN, 3apaeTcs Kak
nocneAHnn OTKPbITbIN AN NOCNEAYOWEro OTKPbITUA NporpamMmsl.

ONTUMM3UPOBAaTb apXuB NPOrpamMm

BbibpaTb koMaHay ®aki->0NTUMN3INPOBaTh apX1B nporpaMM&au| u3 MeHto MprMeHeHwe.

STa KOMaHAa no3BoseT 3anyckaTb ONTUMM3ALMIO CANCKa NMporpaMM, KOTopble AO/HKHbI PErMcTpupoBaTbhCs B
dopmaTe dainbl TpaCAD. ONTMMM3aLMSA NPOrpaMMbl BbINOHAETCS BHELWHWUM KOMMOHEHTOM, COeANHEHHbIM C
TpaCAD, 1 no Kputepusam, ornpeaeneHHbIM Npon3BoANTENEM CTaHKa.

PaccmoTpum noapo6bHO HacTponku:

. MapmpyT CUMTbIBaHMA: NONE NHULUANTUSNPYETCA MapLUpPyTOM OTKPbITUA NporpamMm. 3ajaeT AUCK U nanky ansa

CUUTBIBAHUS MporpaMM. KHOMKOM = OTKpbIBAeTCS OKHO Moucka daina.
B yacTHoCTM:
- MOXHO BbIMO/IHUTb MHOXXECTBEHHbIN BbI6Op Nporpamm
- TUNbl peann3oBaHHbIX GOpPMaToB:
e pacwupeHne TCN: yMonyaHue ans nporpamMm u nognporpamm (Tun daiina: damnbl TpaCAD)
e "Bce davnbl (*.*)” c TeM, 4TObbI He ycTaHaBAuBaTb GUILTPbLI 0TO6paxeHus. MNpu TakoMm Bbibope Tuna
MOXHO OTKPbITb TO/IbKO MPOrpaMMbl, HanpsiMyto pacnosHasaeMbie TpaCAD.
e dopmaTt cuuTbiBaHuA: oTob6paxaeT Tvn dopmaTa, BbIGpaHHOro B OKHe noucka gannos
o WmMsa daina: otobpaxaeT MHAMKALUIO NporpamMM, KOTopble 6bU1M BbibpaHbl B OKHe noucka dannos

e MoAKMIOUUTb MHTEPAKTUBHY IO AMArHOCTMUKY: BblbpaTb ANS ynNpaBieHUs B3auMoAeNCTBUEM B OKHe Mpwu
BO3HWKHOBEHUM Ntob6or cuTyaumm ownbkm. B 3TOM cnyyae KaxAabli pa3 npu nogavye CuUrHansa MOXHO 3anpocuTb
HeMeA/IeHHY0 OTMEHY KOMaHAbl.

Mpu NOATBEPXAEHNM HAaCTPOEK B OKHE KOMaHAa 3amnyCKaeTCsl M BbINOMHAETCS A0 3aBepLIeHUs Unu A0 nepsBoi
ownbkK, Npu BbiGope KNeTkn MOAKIHOUUTb UHTEPAaKTUBHY IO ANArHOCTMUKY.

Mo 3aBepLleHMM BbINOJIHEHUSA NpeaynpexaeHne yKasbiBaeT uncio o6paboTok, 3aBepLUeHHbIX NPaBUbHO, WUn
uncno o6paboTokK, 3aBepLleHHbIX HeENPaBWAbHO.

B 30He "KomaHAabl" MOXHO NoapobHO NpoaHann3MpoBaTh BCE BbINOSIHEHWE MpoLeaypbl U Npu HE06X0AMMOCTHU
onpeaennTb MPUYNHY KaXKAoh OTAENbHON OWnBKHU.

NMokasaTb NpeaBapuTesibHbIM NPOCMOTP ANIA ONTUMMU3ALUMK
nporpamMmbl

MO>HO 3anpocuTb 0TO6pa)xkeHne NporpaMMbl, AOXOAALLEN A0 dTana UCNONHeHWUs: koMaHay lMpeaBapyuTensHbIA
NMPOCMOTP A1 ONTHUMU3aLNM MOXHO BbibpaTb BO Bkiagke MokasaTb. OdTa KoOMaHAa noakntodeHa B Obuwem
Buae.

Mpu BbIGOpPE KOMaHAbI MpU HEO6XOAMMOCTM NpOrpaMMa COXPaHSIETCA U MOXET OTKpPbIBAaTbCSl OKHO ANS 3afaHuUs
MMeHu darna n ero NnoMeLLeHns B apxms.

lpeABapuTesbHbINA MPOCMOTP A/ ONTUMMU3aL MU NO3BONSAET BUAETbL, Kak 6yeT COBEpLIEHCTBOBATLCS NMporpamMMma
C 3anpoCcOM UCMOJIHEHUS C TEKYLUMM COCTOSIHMEM HAacTpoek (pa3Mepbl, NepeMeHHble). Pe3ynbTaT MOXeT Takxke
CWNbHO OT/IMYATBLCS OT TOro, KOTOPbIA 06bMHO 0TO6paXxxkaeTcs Ha 3Tane peAakTUPOBaHUs, BCNeACTBUE
NpUMeHEeHUs :

v pasfuyHbIX NapaMeTpuyecKkux 3aaHui,

v pasfMyHbIX NIOTMYECKUX OrpaHUYEHUIA,

v dYyHKLMI1 MHOroKpaTHbIX MOAroTOBOK, KOppekuun Ha MHCTPYMeHT, dparMeHTauum ayr.
Ecnv npu 06paboTke NporpamMMbl BbIIBASIIOTCS CUTyaLMN OWMEKM, OTKPbIBAETCS OKHO CO BCEMMU
AVMarHOCTUYECKUMU CUrHaNaMmn U KoMaHaa lpegBapuTesibHblil MPOCMOTP OTMEHSETCS.

OTKprBaeTCﬂ OKHO He3aBuUCuMMoro 0To6pa>Keva, B KOTOPOM MOryT MMETbCA CnelnalibHble KOMaHAbl N beHKLl,VIVI.
3aKprTVIe OKHa onpeaendeT 3akKpbirne KOMaHAbl.
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4.13 YcTaHOBKa

YcTaHoBKa - 3TO COBOKYMHOCTb OAHOIO WM HECKOJIbKMX CTaHKOB. CTaHKku (MM MOAY/M), B CBOK Oo4Yepesb,
COCTOSIT M3 IPynM, KOTOPble COCTOAT M3 MOATrPYNM U YCTPOMCTB. Kak NpaBuno, yCTaHOBKa YHWKasbHa, NO3TOMY He
TpebyeTcs BO3MOXHOCTb €€ U3MEHUTb. MHOraa MoxeT NoTpe6oBaTbCs MHCTaNIMPOBaTb pa3/inyHbie
KOHdUrypaumm ycTaHOBOK.

OKHO BbI6Opa yCTaHOBKM MOXET Bbi3bIBaTbCS U3 MEHIO --/=>YCTaHOBKa WM Xe BbiGOp MOXET 3anpalunBaThCs
npu 3anycke TpaCAD. 3To foNONHUTENbHAs KOHPUrypupyeMas KoMaHAa, aKTUBHas TOMIbKO €C/IN HET OTKPbITOM
nporpamMMmbl.

B 3TOM OkHe B andaBWTHOM Mopsiike MpPUBOAUTCS NepeyeHb CKOHMOWUIYpPUPOBaHHbLIX YCTAHOBOK C BblAeNeHHbIM
TEeKYLUUM BbIGOPOM.

OBopyaoeanne ==

.;o;. BribepuTe cucTemy OnNAa MCNONL30BaHWA

@ CUSTOM
CUSTOM1

CUSTOMZ

Ol ] | CmraeHUTE

BbibpaTb MMA yCTaHOBKW, KOTOPYIO Bbl XXenaeTe UCMNoib30BaTb, U NOATBEPAUTb kHonkon [OK].

MopuyepknBaeM 3HayYeHWe, KOTOpoe nMeeT naMeHeHne Paboyell ycTaHOBKW: 3TO, MpaKTUYECKU, SKBMBAIEHTHO
paboTe C MHCTaNNSALMAMK, BbINOSIHEHHBIMU Ha ABYX KOMMblOTEpax M paboTalroLlmnMm Ha ABYX Pa3/IMyHbIX
yCTaHoOBKax.

PaboTa Ha HecKkonbKMX yCTaHOBKax TpebyeT nepcoHann3npoBaHHOW MHCTannauum cpeabl TpaCAD 1, B uenom, -
BCeW WHCTanIMpoBaHHOM nporpaMmHon cpeabl TPA. Boibop B TpaCAD ycTaHOBKW, OTAIMYHON OT BbiBpaHHOM no
yMofn4aHuio, He MeHseT paboTy cpeabl 3a npeaenamu TPA.

4.14 Pa6ouas cpepa

TpaCAD mMoxeT ynpaBnsiTb BTOpon pabouyel cpenori, KoTopas HasbiBaeTcs “YepTex”, B KayecTBe asibTepHaTuBbI
06bMHO MCMONb3yeMon cpeae, HasbiBaeMon “CrtaHok". MepekntoveHne Ha cpeay “Heptex” MoxeT onpeaenaTbcs
YPOBHEM AocTyna.

Mpy HaNMUYMM KOMaHAa NepPEKIOYEHNs MeXAy 3TUMU ABYMS CpeAaMu NoMeLlaeTCsl Ha raBHYI CTPOKY U
nchKnroqaeTcn npw 3aKpbITO NporpaMMe M NPOBEPEHHOM YpPOBHe, Kak 3afaHo B KoHdwurypauun TpaCAD:

[y

_J yKa3biBaeT, YTO akTMBHa cpena “Yeptex”

e

_-"Efr yKa3biBaeT, YTO akTMBHa cpepa “CraHoK”.

Kak onumsa Bblbop MoxeT 3anpalwmBaTbcs npu 3anycke TpaCAD. 3To AonosHUTENbHas KOHbUrypupyemas
KOMaHAa, akTUBHasA TOIbKO €C/IN HeT OTKPbITON MporpamMmbl.

Copa3mMepHO C 3anpoLUeHHbIM YPOBHEM A0CTYyNa OKHO Bbibopa pabouei cpeabl, B Nt06oM cnyyae, npeanaraercs
npu 3anycke cneaytouwein konun TpaCAD.

YnpaBneHue cpenon “Yeptex” MoXxeT oTBe4daTb onpefesieHHbIM NoTpebHOCTAM, HanpuMep:

e O4yeHb cneunduyHaa cpefa NPOrpaMMMpOBaHUSA, A NOAKAOYEHUS FreOMEeTPUn u/unu cevyeHnn getanu n/mnum
cocTaBa MeH

e cpena pa3paboTku NOANPOrpaMM W/MavM Makponporpamm, UMerLas 3HauuTeNbHble OTANYKS.

Peanuzauuns cpeabl “HepTex” MOXeT Takxe BbIMONHATBCSH YMCTO M3 yaobcTeBa ans auddepeHunaummn Mexay
06blMHONM paboyei cpeao ucnonb3oaHusa TpaCAD ¢ ynpoLleHHbIMY MeHIO U 6onee HaCbIWEHHON U MOLLHOW, HO
Tpebytowei 6onblie onbra B MCMNOJIb30BAaHMN MPOrpaMMbl.

4.15 Heckonbko konuu TpaCAD

Kak yxe oTmeyanocb, TpaCAD MoxeT co3aaBaTb W/uAnM OTKPbIBaTb TONIBKO OAHY MPOrpamMMy 3a pas, HO MOXHO
3anycKaTb HECKOMbKO KOMWIA NMPUIOXEHUS, MakCUMyM 4.

[nsa Kaxaon Konun MoXxHO BbibpaTb YcTaHoBKY u/unu Pabouyto cpeay, ecnun 1 Kak npeaycmatpvBaeTcs
KoHdurypauuen TpaCAD.

B yacTHOCTKU, MOXHO BbIMONHATEL onepauum KonvpoBaHusa/BknensaHua onepauui Mexay pasHbIMU KOMUSMU.
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Mpu 3anycke HeCKONbKUX KOMUI Ha OAHOM YCTaHOBKE TOMbKO MepBasi UMEeT NpaBO COXPaHATb U3MEHeHUs
KOHdUrypauun n niamemayanmsaunin TpaCAD.

Mpy ncnonb30BaHNUM HENEPBUYHOW KOMUWM Ha 3Tane 3aKpbTus NpUIoXKeHUs cooblieHne coobLwmT O TOM, YTO He
6yAeT COXpaHeHO HU O4HO M3MEHEHWS HacTporku u/wnu nHamemayanmsaunm TpaCAD. ToyHO TakuM xe obpa3om
OTKpbITMe OKOH KoHdwurypauumn npeaynpexaaeT 0 HEBO3MOXHOCTU BbINOIHUTb U3MEHEHUS, YUnTbiBas npeaenbl
AOCTyna, 3afiaHHble ANS BCeX KOMUIN, NPU3HaHHbIX BTOPUYHbBIMU,

4.16 Tabnuuya MHCTPYMEHTOB

TpaCAD paboTaeT 06blMHbIM CMOCO6OM B TEXHOIOMMYECKOM KOHTEKCTE YCTAHOBKMW. DTOT NPOrpaMMHbIA NpoayKT
HanpsMyto conpsiraeTcsi C 0AHUM Unn 6onee cTaHKamMu, ANS KOTOPbIX OH 3HAeT 3afJaHus, OTHOCSLWMECS K rpynnam
1 paboynM MHCTpPyMeHTaM.

TexHonornyeckoe 3agaHve UHCTPYMEHTOB MMEET NepBOCTENEHHOE 3HaYeHWe ANA BbIMOSHSEMbIX B NporpamMme
onepauui, 06bMHO MOXHO 0TO6paxkaTb Tabavuy AOCTYMNHbIX ANS Onepauunin MIHCTPYMEHTOB.

STa KOMaHAa HaxoAUTCs B CTpoke BbicTporo AocTyna.
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1 0.0000 ] 0.0000 47.0000 0.0000 0.0000 0.0000 205.0000 0 0.0000 0.0000
2 2.0000 1 % 0.0000 53.5000 0.0000 0.0000 0.0000 154.0000 0 0.0000 0.0000
3 5.0000 1 % 0.0000 46.5000 0.0000 0.0000 0.0000 154.0000 0 0.0000 0.0000
4 10.2000 1 % 0.0000 46.5000 0.0000 0.0000 0.0000 154.0000 0 0.0000 0.0000
L1} 2.0000 1 % 0.0000 128.5000 0.0000 0.0000 -35.8000 221.7000 0 0.0000 0.0000
[ 13.0000 1 % 0.0000 48.3000 0.0000 0.0000 0.0000 154.0000 0 0.0000 0.0000
7 5.0000 1 % 0.0000 127.0000 0.0000 0.0000 -39.2000 221.5000 0 0.0000 0.0000
8 8.0000 12 % 0.0000 34.0000 0.0000 0.0000 0.0000 200.0000 0 0.0000 0.0000
g 8.0000 40 % 0.0000 34.0000 0.0000 0.0000 0.0000 200.0000 0 0.0000 0.0000
10 16.0000 100 % 0.0000 56.2000 0.0000 0.0000 0.0000 170.5000 0 0.0000 0.0000

Ecnn B KoHdurypauun TpaCAD BKAOYEHO yrnpaB/ieHMe yHUBepCcaabHbIM MHCTPYMEHTOM, Ha NepBOM CTpaHuue
oTobpaxkaeTcs CNUCOK yHWBEPCAabHbIX MHCTPYMEHTOB, @ NMOAS CTaHKa W rpynnbl UMeoT 3HaveHune 0.

OKHO O0TOBpaxeHUss MOXeT MeHSITbCS B 3aBUCUMMOCTM OT KOHPUrypauum, 3agaHHon ana TpaCAD. Ha pucyHke
nokKasaHo CTaHAapTHOe npeAcTaB/eHNe OCHaLEeHUs YCTAaHOBKN: XapaKTePUCTUKM KOHDUIypaLunm MHCTPYMEHTOB
rpynnbl NPUBOAATCS B Tabnuue C BO3MOXHOCTbIO Bbi6Opa rpynn KaXAoro cTaHka yCTaHOBKW. MuHMManbHas
CTPYKTYpa TEXHONOrM4yecKom KoH@uUrypauum npeaycmaTpmsaeT CTaHOK TOMIbKO C OAHOM Fpynno.

=3

OcHacTka

CO,D.ep)KVIT HOMEp TeKyLWero ocHaweHua. STa 30Ha 0To6pa>|<aeTc;1 TOJIbKO €CJ/1IM OCHalWeHne MOXeT BbI6VIpaTbC$I B
nporpamme. STO nosie HEM3MEeHSIeMO U COAEPXUT LeNoe YucnoBoe 3Ha4vyeHne 6onblie nnn paBHOE 0. OcHaweHue -
3TO ('bOTOFpadI)VIﬂ TOro, Kak orpaHunsoBaHbl rpynnbl CTaHKa: 3TO CTPYKTYpa CTaHKa. YHpaBneHme HECKOJIbKUMU
OCHaWeHNAMN TUNUYHO ANa YCTaHOBKU C TOJIbKO OAHUM CTaHKOM.

Nl - B

Mone BbibOpa cTaHKa: NO3BOJMSET NPOKPYYMBATb CTaHKU, CKOHMOUINypupoBaHHbie B ycTaHoBke. Ecnn B
KoHdurypaumm TpaCAD BKIHOUEHO ynpaBieHWe YHUBepCaibHbIM MHCTPYMEHTOM, nofie CTaHKa MOXET MpuHMMaTb
3Ha4yeHue 0.

CtaHokK
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Fpynna

Mone BbiboOpa rpynnbl HA CTaHKe: NO3BOJISET NPOKPYYUBATL FPYMMbl, CKOHMUIYypUpPOBaHHbIE HA BbIGpPaHHOM
cTaHke. Ecnn B KoHdurypauum TpaCAD BKIOYEHO ynpaBfieHWe yHMBepPCanbHbiIM UHCTPYMEHTOM, none Mpynnel
MOXEeT NpuHMMaTb 3HayeHue 0.

1 Annn Tt o rnnn
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Panom otobpaxkatotca koppekTopbl X,Y,Z rpynnbl:

__.-';_a:"? mim

L

EavHMLA u3MepeHus1 oTo6pakeHus

Mone BbiGOpa eAVHMLbI NpeACTaBNeHNs NapaMeTpuyeckux AaHHbIX. Beibop ocyliecTBnsieTcs mexay [MM] u
[aoiimamu]. Mpy OTKPLITUX 3TOrO OKHa NpeanaraeTcs eAvHULa U3MEepeHUs akTUBMPOBAHHOM MPOrpaMMbl.

B Tabnvue NpuBoAMTCS CNMCOK MHCTPYMEHTOB, OCHALLEHHbIX B 3aBUCUMOCTU OT aKTUBHOIO Bbibopa (OCHalleHue,
CTaHoOK, rpynna). B kaxaol cTpoke NpuBoAMTCS 3HauuMas MHdbopMaumsa 06 MHCTpyMeHTe: paboyasi rpaHsb,
AvaMeTp, TN, ANWHA, KOPPEKTOPbI, YacToTa BpaLleHUsl, CKOPOCTb CMeLleHus. MNopaaok npeAcTaBleHUs MOXET
ynopsifoumMBaThCs ANsl BCEX CTON6L0B.

OKHO TexHOSI0rns MOXeT oTobpa)kaTbCsi U NpU BBOAE OMNepauuy HaxxaTeM KHOMKU e nyHkTe UHCTPYMEHT.
3aKkpbiTMe OKHa ABOWHbLIM LLENYKOM Ha CTpOKe Tabnuubl MHCTPYMEHTOB BO3BpallaeT TeKyLlimi Bbibop B
TEXHOJIOrMYECKUX NOoNAX CTaHka (CTaHOK, rpynna, UHCTPYMEHT).

OKHO TexHosIornM MoXeT oTobpaxkaTbCsl TakXe B NMOAAEPXKY NapamMeTpuyecKoro nporpamMMmMpoBaHus. 3akpbmme
OKHa ABOWMHBIM LLEeNYKOM Ha OAHOW KieTke Tabnuubl MHCTPYMEHTOB AOMOJIHSET NporpaMMmpyemMoe nose BbibopoM
TEXHOMOrM4ecKom yHKLNM, COOTBETCTBYHOLWEN BbIOpaHHbIM TEXHONOMMYECKUM nonam (CTaHoK, rpynna,
MHCTPYMEHT, TUMN uHdopmaumm).

4.17 WHdopMaumMa 0 BHELWWHUX KOMNOHEHTax, coeanHeHHbix ¢ TpaCAD

Kak y>xe roBopuioCb, HEKOTOPbIE CJIOXHblE CBS3aHHbIE C NMPOrpaMMaMun NpoLeaypbl BbIMOJHAOTCSA nNpoueaypamu,
3anycKaeMbiMM BHELIHMMW KOMMOHEHTaMu, coeanHeHHbiMn ¢ TpaCAD. 3To AeNCTBUTENbHO ANS: UMnopTa u3
BHelwHero opMarta, 3KCnopTa BO BHewHun dhopmar.

BbinonHeHne BHelwHMX npoueayp 6aokuMpyeT HopManbHoe BbinosiHeHne TpaCAD 0 3aBeplueHust BbiNOJHAEMOM
npoueaypsbl.

Yepe3 HeCKONbKO CeKyHA nocsie 3anycka npoueaypsbl, Hanpumep, npeobpasosaHusa dopmaTta, ecnv npoueaypa He
3aBeplueHa, oTobpaxxaeTcs OKHO C yKasaHMeM ee COCTOSHMS.

N MOXeT BbINOMHATb €e NpUHyAUTeNbHOE 3aBeplueHne. B 3ToM cnyyae nocneaytloliee OKHO NpeaynpexaaeT o
HeobxoammocTu yaenatb BHVUMAHWE noao6bHol onepauuu.

3anpoc Ha 3aBeplueHue npoueaypbl MOXET NoAaBaTbCsl, €C/IM Bbl CYUTAETE, YTO BbIMNOSIHSEMas NporpamMma
6onblue He pearnpyeT, 0HaKO 3TO BCeraa 3KcTpeMasnbHoe pelleHne. C y4eToOM pa3MepoB BbINOSHAEMOM
nporpaMMbl peKOMeHAyeTCa NoA0XKAATb HECKONIbKO CEKYHZ nepes NpuHyAUTeNbHbIM 3aBepLieHeM onepauum,
KOTOpoW TpebyeTca HEKOTOpOe BpeMs A/l CAaMOCTOATENbHOM0 3aBeplueHusi. MNpu BbiIBNEHUW peanbHOl CUTyauum
aHOManbHOro yHKLUMOHUPOBAHMUS NpepBaTb nNpoueaypy v coobwmnTb 06 3TON CUTyaunmn NoCTaBLIMKY CUCTEMbI.
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5.1

NMopsaok 3apaHus rpadpumyeckoro
npeacraB/ieHUsA

MHauBuayanmsMpoBaTtb BUAbI

KomaHabl 455 NOAKIHOUYEHUS UKW OTKIIHOUEHUS 0TO6paXKeHnst BU3yasibHbIX 3/IEMEHTOB B 30HE rpadunyeckoro
npeacTaBieHus naHenun, YacTUYHO AOCTYMHbI B FPynne HacTPOMKN B UHAMBUAYANU3NPOBaTb- >Buabl-
>/lHaMBUAYanM3npoBaTth Buabl. Huxe paccMoTpuM Bbibopbl B MeH0 Bkiaaku MokasaTthb.
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HanpaBneHve npodwieit: NogkIo4aeT UK OTKIYaeT oTobpaxeHue CTpeniok HanpaBieHUs Ha
oTpe3kax npoduns. OTobpaxeHne NpMMeHsIeTCs, €CN UCKYaeTcs oTobpaxeHne rabapuTHbIX pa3MepoB

AvaMeTpa MHCTpyMeHTa. ns npodunei, oTMEYEHHbIX KOHCTPYKLUUWEN, reOMeTpUUYEeCcKOn Un BbieMKH,

NpUMeEHeEHNE 3a4aHO B UHanBuayannsnposBartb->Buabi->NHANBUAYa/IN3NPOBATDb rgag&nqecxoe
npeacraB/ieHue.

Toukun Ha npodunax: NoAKAYaeT UK OTKAYaeT oTobpaxeHne Toyek (HebonblUMe KPYIXKOUYKK) Ha
KOHLax oTpe3koB npodunsa.OTobpaxeHne NpuMMeHsieTCs, eCnu UckatyaeTcsa otobpaxeHue rabapuTHbIX

pa3MepoB AvaMeTpa MHCTpyMeHTa. [ins npodwuneli, OTMeUYEeHHbIX KOHCTPYKLMEW, FeOMeTpUYECKO Unn

BblEMKWU, NMPUMEHEHNE 3a4aHO B UHanBuayannsnposBartb->Buabi->NHANBUAYa/IN3NPOBaTDb
FQHQM‘IECKOE npeacraB/ieHue.

KoopauHaTbl onepauun: NoAK/4aeT UM OTKIIYaEeT npeacTaBreHne A06aBneHHbIX 31eMEHTOB U
KOOpAMHAT ANs TeKyllei onepauun. UckioyatoTcs onepaumy KOHCTPYKLMU UM CNIOXHbIE onepawuum
(noanporpaMMbl, Makponporpammel). HanpvuMep, ecnu Tekylwas onepauus npeactasnseT coboit ayry,
oTo6paxatoTca KoopAMHaTbl KpaiHWX TOUYEK Ayru, LeHTpa U HayanbHOro paauyca B BUAE JIMHENHOMO
oTpe3Ka MexJy TOUYKOW Hayana Ayru u LeHTpOM.

Fa6apurbl TpexMepHOro rpacdguieckoro n3obpakeHua: noakayaeT uam oTkavaeT 6710KoM
oTobpakeHne rabaputoB B TpexMepHOM n3obpaxeHun (BepTuKanbHble pa3Mepbl), COrnacHo
COOTBETCTBYHOLMM HACTPOMKaM B OKHE, OTKPbITOM 13 UHANBUAYANIN3NPOBaTb->Buabi-
>UHanBuAyanusnpoBaTtb rpadumyeckoe npeacraBieHme. 3Ta onuusl 3HaunuMa ToJ1IbKO B TPEXMEPHOM
n3obpaxeHuun. Onsa npodunein, oTMEeYEHHbIX KOHCTPYKLU e, reoMeTpu4yeckon nam BbleMKU, NpUMEHeHne
3a4aHo B UHAuMBMY, U3INpoBaTb->Buabi->UHANBMY, U3NPOBATb I UYeCK

3Ta KHOMKa MPUMEHSET 3aZaHHble MOAKIIIOYEHUS MEHI0, KOTOPOEe Peann3oBaHo Ha 3TOW KHOMKe:

-
=
L_J MokasaTtb ra6apvrr TOYEK M NoOArOoTOBKU B TPEXMEPHOM u306pa)|(e|-mu

i~
LE.I Moka3aTtb rabapur npocdwnieit B TpexMepHOM U306parkeHum

[nsa ToyeyHbIx onepauunii, Hanpumep, ceBepneHust, rabaput TpexMepHoro n3o6paxxeHns NPUBOANTCS TOJIbKO
B c/lyyae rny6uHbl B AeTanu (He B BO34yXe) M COOTBETCTBYET NpeACTaB/IeHUIO LWMHApa AnaMeTpa,
paBHOro AMaMeTpy, 3alaHHOMY WK onpeaensieTcsi TEXHOornen.

Onsa npodwunein pakTnyeckuii Nnopsaok otobpaxeHms rabaputos TpexMepHOro n3obpa)xxeHns peryampyercs
[OMOMHUTENBHOM rpynnon onuui. PaccmMoTpmM noapobHo:

OrpaHnuutTb rabapurbl TpexMepHOro nsobpakeHus: NoAK/IYaeT WM OTKIOYAET OLEHKY
onpefeneHHbIX YCI0BUI orpaHnyeHuns (Haknaaka) rabaputos TpexmepHoro nsobpaxenus npodwnei. Ecnm
3Ta onuusa He BbibpaHa, npeacTaBnseTcs rabaput TpexmMepHoOro n3obpaxeHunsi, COOTBETCTBYOLWNA ANNHE
WHCTPYMEHTa; eAMHCTBEHHas AOMOMHUTENIbHAs OLeHKa KacaeTcs 3anporpaMMMpoBaHHON rny6uHbl rpaHu:
e eCnn B BO3ayxe: oTobparkaeT ToMbKO OTpPe30K MyHKTUPOM, 6e3 aobaBneHHbIXx rabaputoB (dakTuyeckoe
npeacTaBieHWe onpeaenseTcss COOTBETCTBYOLWMM 3a4aHNeM B UHANBUAYaIN3MpoBaTb->Buabi-
>UHanBuAyaansnpoBatb rpagmyeckoe npeacraBieHmue)

* B MPOTUBHOM C/lyyae: oTobpaxaeT rabapuTbl, MPUMEHAS TEXHOIOMMYECKUE AaHHble UHCTPYMeHTa (AnvHa
n amameTp).

Ha pucyHke Hwxe npeacTaBneHa Aetanb C 3aAaHHbIMKM TpeMs NpPohuUIaMu:

A. OpwveHTMpoBaHHbIN Npodusb, 3aNPorpaMMUpPOBaHHbIM Ha rpaHu 1, Bpesatowmiica Ha 60koBoN
rpaHn C OPUEHTMPOBAHHBLIM MO FOPU3OHTANN UHCTPYMEHTOM. [podunb HaunHaeTcs m
3aKkaHumBaeTcsa 3a npeaenamun nnockoct XY rpaHn 1 u Ha KoopanHaTe B Bo3ayxe (Bceraa
OTHOCUTENBHO rpaHun 1): oTpe3ku ¢ Z B BO3AyXe NMpeAcTaB/ieHbl MYHKTUPOM, @ OTPe3KM TOSIbKO 3a
npeaenamu 30Hbl XY rpaHun npeacTaB/ieHbl HENPepbIBHOW NIMHWEN

B. BepTukanbHbii Nnpodwuab, 3anporpaMMmMpoBaHHbIi Ha rpaHun 1. MNpodunb HauMHaeTcs u
3aKaHumBaeTcsa 3a npeaenamun nnockoctT XY rpaHn 1, HO C KOOPAMHATOM He B BO3A4yXe: BeCb
npodwnb NpeacTaBieH C NpUMeHeHHbIMM rabaputamu;

C. BepTukanbHbin Npodusb, 3aNporpaMMMPOBaHHbIN Ha PUKTUBHOW rpaHun (Hanp., 7). MNpodunb
HauMHaeTCs M 3aKaH4yMBaeTCs 3a npegenamu nnockocTu XY rpaHu 7 1 Ha KkoopavHaTe B
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BO34yXe: HayasbHbl1 U KOHEUHbI OTPE3KU rpaHu NporpaMMmUpyOTCs TaknuM o6pa3oM, UTo6bI
npesfynpeiuTb CTONIKHOBEHUE C AeTanbio. TONbKO OTpe3ku C Z rpaHv B BO3AyXe NpeAcTaB/ieHbl
MYHKTUPOM.

Mpu BbIGOPE 3TON ONUMK NOPAAOK OLeHKM bonee YeTKuiA:

e Mpex e BCero, ANs KaxAoro oTpeska npoduns oueHnBaeTcs 3anporpaMMmpoBaHHas rnybuHa, TonbKo
NPUMEHUTENbHO K nonesHon naowaan XY rpaHu (orpaHMyeHHas AJIMHONM U BbICOTOM rpaHn): oTpesKy,
3anporpaMMmMpoBaHHble C Z B BO34yXe Wau 3a npeaenamum 3oHbl XY rpaHu, cUMTaloTCa B BO3AyXe.

e 3aTeM BbINOJIHAETCA oueHKa Bbibopa, cAeNaHHOro B rpynne Tpex Onuui:

. OrpaHMumMTb rabapur NJIOCKOCTbIO FPaHMU: NpeacTaBaseT rabaputbl TONbKO A/ OTPE3KOoB,
CUMTAOLWMXCS He B Bo3ayxe (CM. npeabiayLnini NyHKT), U C paclUMpeHneM BepTuKaabHOro rabapurta,
OrpaHN4YeHHbIM NAOCKOCTb XY rpaHu. Ha pucyHke nokasaHo, Kak OTpe3Kku B BO34yXe Tenepb HaxXoAAaTCs
3a npegenamu 30Hbl XY rpaHu

OrpaHuuutTb rabapvr gerTanblo: npescTaBasieT rabapuTbl TOSIbKO AN OTPE3KOB, CYUTAOLWUXCS He
B Bo3AayXxe (CM. npeabiayLmnii NyHKT) N C pacluMpeHMeM BepTuKanbHoro rabapura, orpaHM4eHHoOro
nepeceyeHneM C getanbio (MCXOAHbIM Napannenenunes) v, B nobom cnyyae, - He H6oMblue ANUHbI
WHCTPYMeHTa. B cnyyae 3akpyrneHHOW rpaHn UanM NOBEPXHOCTW, BEPTUKabHbIM rabaput nHTepnpetTupyeT
Kak: OrpaHu4uTb rabapur NIOCKOCTbIO FrPpaHMu.
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OrpaHMuuTb rabapur AJIMHON MHCTPYMEHTA: NpeAcTaBnseT rabapuTbl TONIbKO ANl OTPE3KOB,
cuMTallMXCs He B Bo3AayXe (CM. NpeAbiayLlinii MyHKT), U C pacluMpeHneM BepTuKanbHoro rabapura,
paBHOMo AJIMHE MHCTPYMeHTa. Ha pucyHke nokasaH ofuH rabaput Ans BCeX OTPE3KOB He B BO3AYyXe,
COOTBETCTBYHOLWMWI ANIMHE MHCTPYMEHTa KaxxAoro npoduns

Fa6apvrr npodmneﬁ: NnoAKNKYaET UMM OTKNIKOYaeT 0T06pa)KeHVIe ra6apV|Ta AnaMeTpa MHCTPYMEHTA Ha

npodunax (ropMsoHTanbHbIM rabapuT), B 3aBUCMMOCTU OT Bbibopa B 30He UHAMBMAYanuMsvpoBaTb Bua
npv BB HUM K KLIMM Ha MHCTPYMEHT. DTa Onuus NpUMeEHsieTCs K UCXOAHbIM npodunam
(HencnpaBneHHble Npodun).

3

HauanbHbI M KOHEYHbI OTPE3KK: MOAKIIYAET UM OTKIT oHaeT 0To6paxeHne HavasbHbIX U KOHEYHbIX
OTPe3KOoB B NPodUNNAX OpUrMHaibHbIX (HEUCMpaBeHHbe NPodUIn) U HEKOHCTPYKTUBHBIX. HayasnbHble U
KOHeYHble OTpe3ku Bceraa NpuBOAsATCS B NpeAcTaBneHuy npodunein KOHCTPYKLUUM WU C aKTUBHOM
KoppeKLnei.

Ly
z

CeTka: Nofk/ntoyaeT UK OTKIYaeT oTobpaxeHne ceTku ¢ waroMm. na nonyyeHns mHdbopmaumm o
HacTpolikax cCeTku cM. UHaAuBM, SIN3NPOBaTb->Buabi->CeTka u PUCYHKu

BHUMAHME: ceTka MOXeT He oTOb6paxaTbCs, ecnv TeKyLWuii 3yM He No3BonseT "pa3nnyaTb" 371eMeHTbl
CaMol CeTKMW.

LA
R
o

CneuuasibHaA ceTKa: NoakvaeT win OTK/4YaeT oTobpaxeHne cneunanbHOM ceTku (3Ta KoMaHaa
MOXEeT OTCYTCTBOBaTb). DTO CeTKa, 3aZaHHasi HeNoCpeACTBEHHO ANS OTAeSbHbIX TOYEK W onpeesieHHas
Ha 3Tane KoHdUrypauum npomssoauTenem ctaHka lMoaknoyeHne CEeTKM MHTEPNpPeTUMPYeTCs TOMbKO Ha
BUAE BEPXHEN WU HMKHEN rpaHu.

BHUMAHME: ceTka MoXeT He oTobpaxaTbCsl, eCnm TeKyLWMA 3yM He No3BonseT "pas3nmyartb” 3/1eMeHTbI
CaMol CeTKMW.

H

Kypcop: nogknioyaeTt nnm oTkayaeT otobpaxeHne kpecToobpa3HOro Kypcopa, onpeaenstoLiero
aKTUBHYIO onepauunio. Kypcop oTLEHTpOBaH Ha TOYKE NMPUMEHeHWs onepauuv u NpeacTaBfieH B ABYX- UK
TpexMepHOM n3o6pa>keHnun B 3aBUCMMOCTU OT aKTUBM3MPOBAHHOIrO Buaa. Kypcop ncnone3dyer LBeTa Tpex
ocein koopamHaT (RGB): ocb X - kpacHas (R=red), ocb Y - 3eneHas (G=green), ocb Z - cuHsAs (B=blue).
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5.2

Ha obwem Buae aetanu Kypcop OT06pa)KaeTC$I npun 3agaHun nocnenosaTenbHoCcTen. Ana nony4vyeHus

MHbOpMaLmMM 0 HaCTpPOMKax Kypcopa cM. UHANBuUAYyaam3mMpoBaTb->Buabi->UHAnBuAYyanM3MpoBaThb
BUAabI

UcxopHas Touka onepauum: Nnoak/IoYaeT Win OTKIYaeT oTobpaxeHue rpacdmnyeckoro 3neMeHTa
WUCXOAHOM MHAMKALUK, 3alaHHOMO AN aKTUBHOW onepauuy. 3Ta KoMaHAa AOCTYMHa TONbKO ec/u
pacno3HaeTcsi uHTepnpetauusa Mons O B kayecTBe UCXoAHOro (pebpo unu cTopoHa rpaHu). Ha obliem
BUAE JeTanun UCXofHas Touka oTobpaxkaeTcs Npu 3ajaHuu NocriefoBaTeslbHOCTEN

&

MocTpoeHwme rpaHu: B criyyae (GUKTUBHbIX FpaHel, MMeLWMX NPporpaMMMpoBaHNe Tpex 3Ha4YMMbIX ToYeK
rpaHu, He COOTBETCTBYIOWMX TPpEM NPSIMOYro/ibHbIM KOOpAMHATaM, NOAKOYAET MW OTKOYaeT
oTobpa)keHne NOCTPOEHUS MexXAay 3anporpaMMMpoOBAHHON OCbIO Yy (He NepneHANKYNSAPHON OCK X rpaHn) u
pacyeTHOM OCblo y (MepneHAMKYNSPHOM OCU X FpaHn).

O

MokasaTb Bce (hMKTUBHbIE rPaHun: B BMAE MPaHy NOAK/OYAET WM OTKoYaeT oTobpaxeHne PUKTUBHBIX
rpaHei, 3a UCKIOYEHMEM TeKyluen rpaHu. Ecnm otobpaxeHne oTkao4eHO (BbI6Op He akTUBUPOBaH), BCe
rpaHn NepeMeHHON reoMeTpun UCKIYaTCa U3 rpadunyeckoro NpeacTaBieHns U 3TO UCKIOYEHNe
OTHOCUTCS K OMepaumaM, NPUMEHseMbIM K CaMUM rpaHsaM. OTa KOMaHAa Mo3BOJSISIET YNPOCTUTb
oTobpaxkeHve B Cayvae nNporpaMMbl C 3aAaHveM 60MblIOro Yncna NaoCKOCTEN.

Ecnn Tekywas rpaHb He ABNSETCS rpaHbio-AeTasnbio, BbI6Op MPUMEHAETCA TakxXe K rpaHaM,
aBTOMaTMYECKN 33[aHHbIM ANA FPaHu-AeTanu.

B BuAae rpaHu-aeTanu Bbibop UrHOPUPYETCA: BCe rpaHu, 3afaHHble Ha AeTanu, oTobpaxarTcs, n agaeTcs
BO3MOXHOCTb UCK/IOUYNTb NpeacTaB/ieHne onepauui, 3anporpaMMMpoBaHHbIX Ha BUAAX OTAENbHbIX rpaHen
(cM. koMaHay Onepauvm U3 Apyrux BUAOB).

@)

" Onepauum U3 Apyrux BUAOB: B BUAE rpaHM NOAKIOYAET MM OTK/OHaeT oTobpaxkeHne onepauum,
=i=) 3anporpaMMMpoOBaHHbIX Ha APYrnX BMAAX rPaHn. dTa KOMaHAa Mo3BOMSET YNPOCTUTbL OTO6paxxeHne B
CNy4yae CJI0KHOM NporpaMmbl

Ha CTpPpOKe COCTOAHMUA OT06pa)Ka}0TCﬂ cneapywume KoMaHAabl:

.'::: MpuBsA3Ka K CeTKe: Npu NoAK/II0YEHUN OrpaHMUMBaET NepeMELLEHNE KypCcopa BepLUMHaMu CeTKMU,
0TO6paxeHHo! UK No ymonyaHuio (ceTka c warom). MNpuBsiaka K ceTke onpeaensieT oTobpaxeHue

MOMIOXKEHUSI MbILIN Ha CTPOKE COCTOSIHMS MPU CledyowWwmnx onepauusx:

e CUWTbIBaHWE KOOPAMHAT B MHCTPYMEHTax

e MpsiMOEe NpUMEeHeHWe reoMeTpuYecKux 31EMEHTOB.

MokasaThb NporpamMMy: npu Bbibope yKasbiBaeT, YTO aKTUBU3NPOBAHO OTO6paXeHUe nporpaMmmbl. 3Ta
KOMaHAa NpuBOAUTCS B CTPOKE COCTOSIHUSI B 3@aBUCUMMOCTU OT KoHdburypauum TpaCAD

Mpu 3anycke TpaCAD 3To none Bcerga akTUBHO, HE3aBUCUMO OT €ro COCTOSIHUSI MPU 3aKpbITUK
NpUNoXeHUs. 3Ta KoMaHAa npeaHasHayeHa Ansl CYUTbIBaHWS OYeHb 60MbLIMX NPOorpamMM, No3Bonss
COKpaTUTb BpeMsi yrnpaBfieHUs UMU. Mpu OTKJIIOUYEHUM 3TOrO MNoNs cneunanbHoe cooblleHre 3anpalumBaeT
noaTBepXAeHWe. AHanorMyHbM 06pas3oM, ecniv 3TO MNosie He BbibpaHo, NOATBEPXAEHUE 3anpalumMBaeTcs
TaKXe Ha 3Tane CUYUTbIBAHWSI NPOrpaMMsl.

Ecnv 3To none He BbI6paHO, HEAOCTYMHbI TAKXKE MHTEPAKTUBHBIE PEXMMbI NMPU 3aAaHNU TeKyLl el onepauum n
NpUMeHEeHWe MHCTPYMEHTOB. B 3TUX cnyyasx cneunanbHoe cooblyeHre yKasbiBaeT NpUUMHY HEBO3MOXHOCTU
BbINO/IHEHWS] 3TOM KOMaHAbI.

o

MHauBuAyanmM3vMpoBaTb BUA Npu BBeAEHUUN KOPPEKL MM Ha
MHCTPYMEHT

Tenepb paccMoTpuM BO Bknagke lMokasaTb rpynny "MHAMBMAYanuM3npoBaTb BUA NPU BBEAEHUM KOPPEKLUU Ha
WHCTPYMEHT": BbIGOpP, CAENaHHbIM B 3TOM rpynne, BCeraanpuMeHseTcs npyu akTUBHOM Buae Koppekuuu Ha

MHCTPYMEHT, @ Npun BbiIBpaHHOM MyHKTE L;'L.J Fa6apur npocgwneit, - Takxxe B HOpManbHOM BUae.
He nokasbiBaTb rabapur npodwuneit: npeacTaBiseT BCe Npoduan C YHUTApHOM TOSLLMHOMN.

Fa6apur npocgwuneit CNNOLWHbLIM OTPE3KOM: NpoduInN NPeaCcTaBASIOTCS CMIOWHbIM OTPE3KOM TOJIWMHON, paBHOM
rabaputy MHCTpyMeHTa. Bbibop ucknoyaeT npeacTaB/ieHne KpaliHUX TOYEK U CTPENoK HanpasieHus.
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5.3

Fa6apur npocgwuneit IMHEMHbIM OTpPE3KOM: NPpodUIN NPeaCcTaBASIOTCA TOJILMHOW, paBHON rabaputy

WHCTPYMEHTA, HO HECMJ/IOWHbIM O0Tpe3koM. OTO6paXkaloTCs Hapy>XHble KOHTYPbl ra6apuTos.
L],
il

OTo6pakeHne CrioWHbIM OTPE3KOM MOXEeT OKa3aTbCs 0CO6eHHO nonesHbIM A5 Npodunen BbleMKU 47151 OLeHKWN
(akTMYeCcKoro CHATUS Matepuana. Ha pucyHke nosicHaeTCcsl pa3Huua Mexzay 3TUMK ABYMS NpeAcTaB/IEHUAMU.

L4 M
B ntobom cnyyae, ocTatoTCca NpeacTaB/€HHbIMU C YHUTAPHOW TONLWMHOMN:
e MNPOdPUAN KOHCTPYKLUM

e OTpe3ku npoduns, BbINONHEHHbIE B BO3Ayxe (BapuaHTbl CM. MHAMBUMAYanusnMpoBaTb->Buabl-

>NHave anusvposBaTb BUAbl.

D}I Koppekuuns ucxoaHbix npodwiei: npy noakIoyYeHnn otobpaxatoTca ucnpasieHHbie Npoduan 1 NCXoaHble

npodunm (HemcnpasneHHble Npodunun). ECAn He akTUBM3NPYETCH, OTOBpaxkatoTCs TONbKO UCMpPaBEHHbIe
npodunm n npodunn, He NpUMeHsOWME KaKkon-1mbo KoppeKkuun. ITOT BbI6Op BAMAET Ha BMA KOppeKLUMM Ha
WHCTPYMEHT.

PerynupoBaTtb BMA

KomaHgabl "MacwTtabupoBaHnme" n "Caur' no3BonsitoT yBeMUYNMBATb, YMEHbLIaTb, Nepeno3nLnoHMpoBaTb BCe, 4YTO
oTobparkaeTcs Ha NaHenm unu Ha rpaHu. "MacwrabupoBaHune" n "CaBur" MEHSIOT TONIbKO pa3Mep 30HbI,
npeAcTaBfeHHOM B OKHe BuAa. MoAKI0YaTCSA U3 KOHTEKCTYaslbHOr0 MEHI0, Bbi3bIBAEMOrO M3 30HbI rpadmMyecKkoro
npeACTaBNEHNS HaXXaTUeM NpaBo KHOMKW MbiK.

&, CaBwWrr: nepemellaeT naHesb MbllWbio B rpaduyeckomn 3oHe. MNMocne Bbibopa 3TOM KOMaHAbI
oTo6pa)kaeTcs cneumnanbHbiii Kypcop: yAepXMBaTb HaXaTowW SIEBYO WUAWN MPaBy KHOMKY MbIWK U
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0T6YKCUpPOBaTb B HY)XHOM HanpassieHun. MNpu OTNyCKaHUN 3TOM KHOMKW BbINOJSIHEHWE KOMaHAbI
3aBepliaeTcs.
Ona noagkntoyeHus 3TOM KOMaHAbl HAMPSMYH0 MbIWbO YAEPXMBATb HAXaTOM NMpaByl KHOMKY U
nepeMecTUTbCS B HYXHOM HanpasB/ieHUu.

@ Buva no yMosluaHuIO: BOCCTaHaBnmnBaeT TpexmepHoe (3D) oTobpaxeHne aeTanun Ha BpalleHUsx

&
cooTBeTCTBYlOWee Buay no ymonyanuio.
3aaaThb BuA NoO YMOJIHAHMIO: NPUCBanMBaeT TeKyLlme BpaleHus aeTann (B TpexmepHoM (3D)

@ oTobpaxkeHun) kak oTobpaxeHue no ymonyanuo. OTobpaxxeHne no yMoa4yaHuio NnpucesanBaeTcs npu
OTKPbITUX NPOrpamMMbl Npu BbibpaHHOM TpexmepHoM (3D) oTobpaxkeHun.

'i;\ 3ym MpoaonmxeHusa: oTMepuTb 061acTb YepTexa TakuMm ob6pa3oM, YTobbl 0OTo6paXkanucb AeTann unm
rpaHu Bo BCeM nx rabapuTte B MakCuMMasbHO paspelleHHOM MacwTtabe npeacTaBfieHus. B yacTHocTH,
LeHTpyeTCs Ha BuAe aetanu unum rpaHu ¢ gobasneHmeM cBob60o4HOro NpocTpaHcTBa. OTa KoMaHaa
MOXeT MOAKIYaTbCA C KNaBuaTypbl GyHKLWOHaNbHOM knasuwen [F6].

EL 3yM OKHO: BbibpaTb NPsSIMOYrosibHOE OKHO, COAEPXMMOe KOTOporo 6yAeT yBenmunmBaTbCs, B
MaKCuMasnabHO AOMNYyCTMMOM MaclwTabe npeactasneHus. Mocne Bbibopa 3TOM KOMaHAbl NOSIBNASETCS
crneumanbHbii KYpcop: YAepXUBaTb HAXXaToW NIEBYI0 KHOMKY Mbiln M ByKCUMPOBaTb A0 MOSyYeHUs
HY>XHOMO OKHa. pn 0TNyCcKaHMM 3TOW KHOMKMW BbINOJSIHEHME KOMaH/Abl 3aBepLiaeTcs.

OTa KoOMaHAa MOXET NoAaktvaTbCsl C KnaBmaTypbl coveTaHneM knasmw [CTRL+W].

,.‘\ 3ym Mpeabiaywmin: BocCTaHaBMBaET npeabiaywnii Bua (¢ namatoio Ao 10 ypoBHei). 3Ta koMaHAaa
MOXeT MOAKIYaTbCS C KNaBuaTypbl codeTaHmeM knasuw [CTRL+Shift+W].

1\ 3ymM Bce: oTMepuTb 0651aCTb YepTexa TaknuMm obpa3omM, 4Tobbl oTobpaxanncb AeTanm u onepauum Bo
BCeM ux rabapwure.

Q\ 3yM YBen.-YMeH.: NoAkno4aeT KoMaHay AMHAaMUYeCKOro usMeHeHus Mmacwrtaba npeacTaBneHus.
Mocne Bbibopa 3TOM KOMaHAbl 0TObpaxkaeTcs cneumanbHbii Kypcop: YAEPXKUBATb HAXaTon nesyto (um
npaBy) KHOMKY Mbiln U ByKCUMPOBATb BEPX ANA YBESMYEHUS 3yMa WUIN BHU3 ANS €ro yMeHbLUEHWUS.
STa KOMaHAa MOXET NoAK/YaTbCa C KnaBmaTypbl codeTaHneM knasuw [CTRL+npaBas KHONKa
MbiLum].

91\ 3yM YBenndeHue: npeacrasieHme an3anHa pacwmpsieT

;,‘\ 3yM YMeHbLUeHMue: NpeacTaB/eHne KOHCTPYKLUN yMeHbLIaeTCs.
3yM YBenuueHue/YMeHbLUeHMe C MOMOLLbIO MbILUK: 3Ta KOMaHAa BCerza noAk/toyeHa.
YBenMumBaeT MM yMeHbLllaeT Tekywmn macwrtab oTobpaxeHusa (npubnamxeHne nnu yaanenue). Ansa
yBenuyeHus n3obpaxeHns NOKPYTUTb KOMECUKO MbILW BBEPX, A5 YMEHbLUEHUS n3obpaxeHus
NMOKPYTUTb KONECUKO MbILN BHU3.

KoMaHAbl AN TpeXMepHOro NoBopoTa AeTasav NOAK/YATCS C KNaBmaTypbl AN MbIWbO.

BpalueHue BBepX: AeTaslb NOBOPayYMBaeTCsl BBEPX C MOPU3OHTAsIbHOM OCbO BpalleHus. OTO BpalleHue

NoAK/YaeTcs C KnaBuaTypbl NpU HaxaTun knasuwn [X] v 3aBepiaeTcs nNpu OTNyCKaHUU 3TOM KIaBuULLK.

BpalueHue BHU3: JeTaslb BpallaeTcs BHU3 C FrOPM30OHTANIbHON OCbIO BpalleHusi. OTO BpalleHne NoaKovaeTcs C

KnaBmaTypbl HaXxaTnem codyetanma knasuw [Shift+X] 1 3aBepwaeTcs Npn oTNyCcKaHMM 3TUX KNaBuL.

BpalueHue BNeBO: JeTaslb BpalaeTcs BEBO C BEPTMKANbHOW OCblo BpalleHusi. 3To BpalleHue NoaKayaeTcs ¢

KnaBuaTypbl Npu HaxaTuu knasuwn [Y] v 3aBepaeTcsa nNpy OTNyCKaHUM 3TOM KIaBuULLN.

BpalyeHue BNpaBo: [eTasb BpallaeTcs BNPaBo C BEPTMKabHOM OCbi BpalleHus. 3TO BpalleHune

MOAK/0YaeTCa C KIaBuaTypbl HaxxaTueM coyeTaHms knasuw [Shift+Y] n 3asepwaeTcs npy oTnycKkaHUmM 3TUX

KNaBuLL.

BpalueHue No HacoBOMW CTPesnKe: AeTaslb BpallaeTcs No YacoBOM CTpesike Ha NJOCKOCTU BMAA C OCbio

BpalleHusi, NepneHAnKYISipHON 3TOMY BuAy. DTO BpalleHMe NOAKIIYAETCS C KNaBuaTypbl NPy HaxaTuu KnasuLm

[Z] v 3aBepliaeTcsa Npyn OTNYCKaHMM 3TOW KaBULLN.

BpallueHne NpoTMB YaCOBOMW CTPEsIKK: [eTaslb BpalLlaeTCcs NpOTMB YacOBOW CTPesIkKU Ha NIOCKOCTU BuAaa C

OCblO BpalleHusi, NepneHAnKYsapHON 3TOMy Buay. DTO BpalleHMe NOAKYAETCA C KNaBUaTypbl HaXxaTuem

coyeTaHus knasuw [Shift+Z] v 3aBepwaeTcsa Npym OTNYCKaHUM 3TUX KNABULL.

BpalyeHne Npv NOMOLLM MbILWIK: /151 BpalleHUs AeTanu Heo6X0AMMO yAepXXMBaTb HaXaToM NIeBYH KHOMKY MbILLK

W nepeMeLlaTb KypCcop B HanpaBfieHUn, B KOTOPOM Bbl XXefaeTe BpaliaTb AeTalb.

5.4 TpexmepHoe usobpaxxeHue

KomaHabl ans Bbibopa pexuma rpaduyeckoro otobpaxeHus crpynnmpoBaHbl BO BKAagke OTo6pasurb B rpynne

Haswrauwms.

@I TpexMepHbIA BUA: aKTUBMU3NPYET TpexMepHoe npeacTasneHune. MNpu NoAKIIOYEHHOM TPEXMEPHOM Buae
MOXHO NMOBOpaYnBaThb AeTasib Ha TPEX MIOCKOCTAX, 3a4aHHbIX, NOAKAOYASA KOMaHAbl C KNasuaTypbl Un
MbILWbIO, KaK OMWCbIBAETCSH B NpeabiayLlieM pasgene.
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STa KOMaHAa MOXEeT NOAK/YATbLCA U3 KOHTEKCTYaslbHOr0 MEHHO, BbI3bIBAEMOrO M3 30HbI Fpacmnyeckoro
oTob6pa)keHnss KoMaHAaMm BO BKlagke OTo6pasurb 1an C KnasuaTypbl GYHKLWNOHANBHOM KiaBULIEN
[F2].

KapkacHoe npeacTaB/ieHMe: akTMBU3UPYET ABYXMEPHOe NnpeAcTaB/ieHne naHenm ¢ pasbuBKon.
MpeacTaBnsOTCA TONbKO rpaHW Napannenenunesa. 3Ta KOMaHAa MOXeT MOAKoYaTbCS U3
KOHTEKCTYaNlbHOr0 MEeHI0, BbI3bIBAEMOrO M3 30Hbl rpadruyeckoro oTobpaxeHuss KoMaHAaMu BO BKIaake
OT06pasurb 1AM C KnaBuaTypbl GYHKLUMOHaNbHOM Knasuwen [F3]. MNpn nogkatoyYeHHOM KapKaCHOM
npeAcTaBNeHUN OTKIIIOYEHbI BCE KOMaHAbl BpalleHus ageTanu.

[AByXMepHbIA BUA: aKTVBU3MPYET BYXMepHOe NpeacTaBfieHue BbibpaHHOM rpaHn. OTa KoMaHAaa
MOXEeT MoAKYATbCS U3 KOHTEKCTYasIbHOro MeHI0, Bbi3bIBAEMOro U3 30HbI rpacdun4eckoro
oTob6pa)keHns KoMaHAaMm BO BKlagke OTo6pasurb wnm C knaBuaTypbl GYHKLMOHANBHON KnaBuLwwen
[F4]. Mpn noakntoYeHHOM ABYXMEPHOM BUAE OTKJ/IIOYEHbl BCE KOMaHAbl MOBOPOTa AeTanu.

Huxe npvBeaeH CNUCOK KOMaHA BpalleHWs B COOTBETCTBUM C onpeaeNieHHON NNoCKOCThio (C
TpexMepHbIM n3obpaxxeHnem).

Bce KOMaHAbl MOXHO aKTUBMPOBATb U3 KOHTEKCTHOMO MEHI0, BbBbIBAaEMOro B 06s1acTu rpacdunyeckoro
oTobpaxkeHus (rpynna: HaBurauusa) unm Ha Bknagke mMeHio OTo6pasurb.

Bua cBepxy: AeTasb NO3ULMOHMPYETCS C TPEXMEPHbIM BUAOM C BepxHel rpaHu (rpaHb 1).

Bua cHU3Y: feTanb NO3ULMOHMPYETCSA C TPEXMEPHbIM BUAOM C HWXKHEN rpaHu (rpaHb 2).

Bua cnepean: geTasib NO3MLMOHUPYETCS C TpeXMepHbiM BMAOM C 60KOBOW NepegHen rpaHun (rpaHb 3).
Bupa c3apun: aeTtanb NO3ULMOHMPYETCS C TPeXMepHbIM BUAOM C HOKOBOW 3aaHel rpaHu (rpaHb 5).

Bua cnpaBa: feTanb NO3MLMOHUPYETCS C TpeXMepHbiM BMAOM C 60KOBOM NpaBoi rpaHu (rpaHb 4).
Bupa cneBa: feTasib NO3MLMOHUPYETCS C TpexXMepHbiM BUAOM C 60KOBOM neBo rpaHu (rpaHb 6).
MnockocTb rpaHu: AeTanb NO3ULUNOHUPYETCS C TPEXMEPHBIM BUAOM C TeKYLLEN rpaHu.

MepeuepTuTb: BOCNPOM3BOAUT ObLLee OoTobpaxeHne BuAa C NpUMEHeHMEM BCeX 3aZlaHHbIX Ha AaHHbIA
MOMEHT rpacduyeckunx 3aaHuii (BU3yasnbHble 31€MEHTbI, 3yM, CABUI, CneumnanbHble BUAbI U GUNLTPbI
BMAa). OTa KOMaHAa MoXeT BblbMpaTbCs BO BKAaAKe MeHI0 OTo6pa3urb nnu C KnaBmaTypbl
dyHKUMOHanbHON knasuwen [F5].

5.5 CneumanbHblie Buabl U ®UnbTpbl BUAa

KomaHabl 4na NoAKAI0YEHMA CcnelnanbHbIX BUAOB U GUABTPOB BUAA CrpynnuMpoBaHbl BO Bkiagke NMokasaTtb B
rpynne Buabl.

CneuwnanbHble BUAbl U GUNBLTPbI BUAA NPUMEHSIOTCS K A€Tann B KOMMNAEKCce, AaxXKe Npu NOAKIYEHUM Ha BUAE
rpaHn, n SBASIOTCA COBOKYMHbIMW B NpeACcTaB/i€HMM, KOTOPOe onpeaensercs ux npuMeHeHnemM.

Y H

©

BapuaHTbl Bbibopa: akTMBM3MpyeT oTobpaxkeHne TObKO BbibpaHHbIX onepaluni.

KoppeKuunsi Ha MHCTPYMEHT: NOAK/II0YaET MM OTK0YaeT 0To6paXxeHne KOppeKLUU Ha MHCTPYMEHT.

Mpy BO3HWKHOBEHMM OWIMOGOK B Mpouesype NpUMEHEHUs KOPPeKL MM Ha UHCTPYMEHT:

e Npu BbIBOpe C BuAa rpaHu: cneuuvanbHbii BUA4 He noakntovaetcs. MNpu Bbibope 3 obwero suaa:
cneumanbHbii BUA NOAKAOYAETCS TOIbKO ANS rpaHel, KoTopble 6bUM NpU3HaHbI UCNPaBAEHHbIMA;

e B 30He "OWwmnbKN" MOXXHO NPOCMOTPETb CUTYaLMM OLUINMOKMN.

OTa KOMaHAa MOXEeT MoAK/YaTbCa C KnaBuaTypbl GyHKLMOHaNbHoN knasuwen [F7].

Jlornueckue ycnoBusi: NOAK/IOHAET UAN OTKAOYaeT NPUMEHEHNE U 0TObpaXKeHne nornyecknx

ycnosui. MNpn akTMBM3MPOBAHHOM Bbibope O0TO6pa)katoTCsa TOIbKO onepauuu, oTBedatowme

3anporpaMMMpPOBAHHbBIM NIOTMYECKUM YCNOBUAM. B yacTHOCTM:

e Ornepauun KOHCTPYKLUN MOTYT MOSIHOCTbIO OTKAOYATLCA OT 0TO6paXKeHWs npu KoHdUrypaumm
onuun B MHAMBUMAYann3MpoBatb->Buabl->UHANBNAYaanM3MpoBaTb BHUAbI.

e OTKpbTble Npodunn (6e3 NoAroToBKM) MOryT MOSTHOCTbIO UCK/IOYATBCA M3 OTOBpakeHnss nNpu Takom
3a4aHun B KOHPUrypaLuum N3roToBuTeneM CTaHka;

e Mpuv 33aHWUN UCKIIOYEHUIM OHU NPUMEHSIOTCSH W OLEHMBAIOTCH TaK Xe, Kak JIormyeckune ycrioBus.

Mpw BO3HUKHOBEHUN OWNOBOK B npolenype NpUMEHEHUs OrMYeCcKmnX yCroBuin:

e Npwu BbIBOpe C Buaa rpaHu: cneuuvanbHbii BUA4 He noakntovaetcs. MNpu Bbibope m3 obuwero suaa:
crneunanbHbii BUA NOAKAOYAETCS TONbKO AN rpaHel, KoTopble 6bUv NpU3HaHbl UCNPaBAeHHbIMU

e B 30He Owmnbku oTobpaxatTCcsa CUTyaummn owmnbku.

OTa KOMaHAa MOXET MoAK/YaTbCa C KnaBuaTypbl GyHKLMOHaNbHoN knasuwel [F8].
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Q| Cnowu: nogkntoyaeT oTobpaxkeHne TONbKO onepaumnii, 3aAaHHbIX HA YPOBHSAX C MOAKJIOYEHHbBIM
=8 COCTOSIHMEM BMAMMOCTM, KaK 3aaHO KoMaHAoW JeTanb- >MNpoaBuHyThle 3aaaHud->Cnoun. 3Ta KoMaHaa

HeAOCTYMHa, eCNu He aKTUBM3MpoBaHa peanusauus "Cnoun'.

@ CneuuanbHble BUAbI: 3a4aeT COCTOSiHME BMAMMOCTU onepauuii B 3aBUCMMOCTU OT COOTBETCTBUSA
OAHOWM MM HECKONbKUM 3HA4YMMbIM 3a4aHusaM (CBOMCTBA, TEXHOMOMMS,..), KaK 3a4aH0 KOMaHAOM

UnaumBuayannzupoBarb->Buabi-CneynasbHble puabTpbl. 5Ta KOMaHAa MOXET bbb HEAOCTYMHA

B MEHI0.

NMudpopmaumsa o npocpune

pynna UHdopmMaumsa Bo Bknaake NMokasaTb COAEPXKUT 3HAUNMYIO MHPOPMALLMIO, OTHOCSILLYHOCS K TEKyLleMy
npodwunto (B BMAE rpaHn).

Ecnn Tekywas onepaunsi He OTHOCUTCS K NPOGWID: HE 3arnosIHEHO HU OZHO MOJie U He YCTaHOBMEH (PNaxoK HU
Ha OAWH 3HaYOK.

AOnuvHa npodwuna: npueoanT AnuHy 3D Tekywero npoduns, BKIOYas BO3MOXHbIE
3anporpaMMMpoBaHHble B NMOArOTOBKE BXOAHbIE/BbIXOAHbIE OTPE3KM.

A

H—H

Al Mnowaab: coaepXuT naowanb TeKyLero npoduns, ecnvm oH 3aMKHyT. U3 oUueHKM 3aMKHYTOro npoduns
MCKIOYAOTCSH BO3MOXHbIE 3aNporpaMMMpOBaHHbIE Ha NMOArOTOBKE BXOAHbIE U BbIXOAHbIE OTPE3KMU

J oTobpaxkaeT nsobpaxeHune, NokasbiBalolee nepeMeLlleHne MHCTPYMeHTa AN TeKyLlwen CTPoKK.
MHdopmaumnoHHoe coobuieHne (noackaska), KoTopoe oTobpaxkaeTcsa npu NpoBeAeHUN yKasaTess Mbiln
no M306pa>keHnto, ONUCbIBAET NepeMeLLleHe MHCTPYMeHTa: onyckaHue Ha pabouylo KoopavHaTy,
onyckaHue u NnoAbeM B BO3AyXe, NepeMelleHne NHCTPYMeHTa B AeTanu.

rif NMpUMEHUTb MHOMOKPaTHY IO NMOAroTOBKY: Ha 3HaYke yCTaHOBJEH (hnaxok, ecnm npodunb NpUMeHseT

MHOrOKpaTHblE NOArOTOBKU

Y Mpodwib 3aMKHYT: Ha 3Ha4Ke ycTaHOBMEeH dMNaxoK, ecan Npoduab reoMeTpuyeckn 3aMKHYT Ha BCex
koopanHaTax (XYZ). N3 oueHKn UCKIYaoTCSa BO3MOXHbIE 3aNporpaMMMpPOBaHHble Ha NOArOTOBKe
BXOZHble/BbIXOAHbIE OTPE3KMW.

B cnyyae npodwunsa ¢ MHOroKpaTHOM NOArOTOBKOM OL€HKa BbINOSHAETCA Ha NepBoi
3anporpaMMMpoBaHHON NOArOTOBKE.

NMpuMeHuTb BXOA K NpOodwWII0: Ha 3HaYKe yCTaHOBNEH (hNaXOoK, eCnu BXOAHOM OTpe30oK
3anporpaMMmMpoBaH Ha MOArOTOBKE W NPaBWIbHO PELUEH.
B cnyyae npodunsa ¢ MHOroKpaTHOM NOArOTOBKOM OLL€HKa BbINOSHSAETCA Ha NepBok
3anporpaMMMpoBaHHO NOArOTOBKE.

MpuyMeHUTb BbIXOA K NPOMWIIO: Ha 3HauKe YCTaHoB/IeH hNaXKoK, ecsiv BbIXOAHOM OTPe30K
3anporpaMMmMpoBaH Ha MOArOTOBKE W NPaBWIbHO PELUEH.
B cnyyae npodwunsa ¢ MHOroKpaTHOM NOArOTOBKOM OLL€HKa BbINO/IHAETCA Ha NepBoi

BaHpOFpaMMMpOBaHHOVI noaroToBkKe.
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6.1

6.2

AOetanob

Mpadpmueckoe npeacrasneHme O6wero smaa

npe,ﬂ.CTaBJ’lﬂeTCﬂ AeTallb B TPEXMEPHOM |/|306pa>KeH|/||/| CO BCEMU 3aaHHbIMU CbVIKTI/IBHbIMI/I rpaHaAMM, B T. 4. 3a
npegenamu 6azoBoro napannenenunena, Wan B KapkaCHOM npeacTaB/iEHUN, 6e3 CbVIKTI/IBHbIX rpaHeVl.

npencraBneHue AeTaJZim B TpexXxMepHOM u306pa)|(ermu
Onepauvwl NpeacTaBNAOTCA B NPOCTPAHCTBE Tak, 4YTO6bI 6bU1 BUAEH peaanb||7| ra6apV|T BO BCe&X HanpaBJIEHUAX.

&

2 >

npencraBneHue AeTaJZiM B KapKaCHOM npeacTaB/ieHUMM
[eTtanb npeancTtaBndaeTca C paB6VIBKOVI rpaHe|7| 6azoBoro napannenenunneaa. Onepauvwl npeacTaBNiAOTCA Ha
NJTIOCKOCTU FpaHU, Ha KOTOpOVI OHU NPUMEHAIOTCA

o(Po@o

NleomeTpua aeranm

OeTanb - 06bekT B hopMe napannenenunena, XapakTepusyoLWnncs cnesyowmmMm AaHHbIMK:
e TPpM pa3Mepa: A/IMHA, BbiCOTA W TOMALWMHA. DTK TpU pa3Mepsbl geTanm o6o3HauveHbl 6yksamu: |, h, s.
e LUECTb rpaHen.

TpaCAD vcnofb3yeT TPeXMEpPHY0 HEMOABWXHY CUCTEMY MPAMOYTO/bHbIX KOOPAWHAT, KOTOPYHO Mbl HA30BEM
A6COnOTHasA cCUCTEMA KOOPAUHAT AeTanwm, obllyto Ans BCex AeTanei, KoTopas 3ajaeTcs, Kak nokasaHo Ha
pUCYyHKe:
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ocu o60o3HaueHbl kKak X, Y nZzZ

Hayano KOOpAMHAT CUCTEMbl PacroioXXeHo Ha pebpe BHU3Y creBa AeTanu

0oCb X cBsi3aHa c anvHon getann (obo3HavaeTcs |) U MMeeT NoNOXUTENbHOE HanpasBJieHNe BMpaBo

ocb Y cBsi3aHa C BbicoTOM AeTanm (o6o3HauvaeTcs h) M MMeeT NONOXUTENbHOE HanpaB/ieHNne BHYTPb AeTanu
OoCb Z CcBsi3aHa C pa3MepoM TOJIWMHbI AeTann (0603HayaeTcs S) U UMeeT MNOSIOXUTEelbHOe HanpaBieHne BBepX

LLecTb rpaHeit napannenenunesa Mbl 6yaeM Ha3biBaTh peasibHbIMUA FPAHAMM, OHU NPOHYyMepoBaHbl ¢ 1 Ao 6. Ha
pYUCYHKe npeacTaB/eHa aBTOMaTUYECKas HyMepauus rpaHei:

BEpXHSIS rpaHb UMeeT HoMmep 1

HWXHSAS rpaHb UMeeT Homep 2

nepeaHsisi rpaHb UMeeT Homep 3

60KkOBas rpaHb crnpaBa UMeeT HoMep 4

rpaHb, NPOTMBOMOJIOXKHAsA NepefHel, UMeeT HoMep 5

60KkOBas rpaHb, MPOTMBOMOJIOXHAs NPaBoi, UMeeT HoMmep 6.

TpaCAD MoXeT KOHbUrypmpoBaTbcs Ansi paboTbl C HyMepaLuWeid, OTJIMYHO OT aBToMaTuYeckoi. B aToM cnyvae
Mbl FOBOPMM, UYTO 3ajiaHa KJIMEHTCKas HyMepalusi, B KOTOpOW, B N060M cllyyae, UCnosb3ytoTcs HoMepa oT 1 Ao
6.

TpaCAD MOXeT KOHMbUIryprMpoBaThCs Tak, YTO6bl HE YyNpaBnATb OAHOW UNW HECKOJIbKUMU peanbHbIMU FPaHsMU.

JONONHUTENbHO K LIEeCTU peasibHbIM FPaHsiM MOXHO 3aJaTb ApYyrue rpaHy, 06bMHO NO3ULMOHUPYEMbIE Ha AeTanu,
KOTOpble Mbl 6yaeM Ha3biBaTb (PUKTUBHbIMMN.
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OUKTUBHbIE FPaHN HYMepyloTCsa OoT 7 A0 99 n MoryT:

e ObTb BHYTPEHHUMWN UIN HAXOAUTHLCS YaCTUUYHO MW MOSHOCTBIO CHaPYXW AeTanu

e uvMeTb Nto60M HAaKIOH OTHOCUTENbHO abCOMOTHOM CUCTEMBI KOOPAMHAT AEeTanu

e (UKTMBHAA rpaHb MOXeT 6bMb Ha3Ha4YeHa OAMHOYHOMY (MNOCKOMY, KPUBOSIMHEMHOMY) UM COCTAaBHOMY
(NOBEPXHOCTN) dN1EMEHTY

B HekoTOpbIx onepaTmBHbIX PyHKLMAX (CM. MporpaMMmMpoBaHne B pexume "rpaHb-aeTtans") MOXHO 3aAaBaTb
AOMNOMHUTENbHbIE FPaHN, 0ObIMHO MO3MLMOHMPYEMbIE HA AeTalb, KOTOpble Mbl byAeM Ha3biBaTb aBTOMaTMUYECKUMM.
ABTOMaTmMyeckune rpaHu nmeloT Hymepaumio ¢ 101 go 500 n MoryT 6bITb Ha3HaYeHbl TOIbKO Ha OAMH 3N1EMEHT
(MNOCKWW, N3OrHYTHIN).

Kak 6bl HM Bblna Ha3HavyeHa PUKTMBHasA (MM aBTOMaTuUyeckas) rpaHb, NIOCKOCTb XY BCerga MOXHO npocaeauTb
[0 NpsSIMOYTO/IbHOrO NINCTA.

lMporpaMmMupoBaHue onepauuu B AeTanun Bcerga COOTHOCUTCS C rPaHbio U UCMOMb3yeT TPEXMEPHYI CUCTEMY
MPsIMOYrOfbHbIX KOOPAMHAT rpaHn. N B 3TOM cnyyae roBopsT o Tpex ocax XYZ, rae:

e MJIOCKOCTb rpaHu 3agaet ocu X n Y

e HanpaB/ieHue, NnepneHanKyNsspHOe MOCKOCTWN rpaHu, 3aAaeT oCb Z, KOTOPY Mbl HA30BEM OCbIO MyHUHBbI.

B Cucteme koopauHaT rpaHu:

e 0OCb X CBsi3aHa C pa3MepoM A/ivHbl rpaHn (06o3Haumm ee If)

e 0OCb Y CBsi3aHa C pa3MepoM BbICOTbI rpaHn (06o3Haumm ee hf)
e 0OCb Z CBsi3aHa C pa3MepoM TOJLWMHbI rpaHn (06o3Haumm ee sf)

PaCCMOTpVIM CUCTEMbI KOOPpAMHAT pealibHbIX rpaHeVl npn nx aBToOMaTU4ECKOM 3aJaHUn:

paHun 1 un 2:
MpaHb 1:
i pa3mepbl rpaHu
If=I
hf=h
sf=s
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paHb 2:

pa3Mepbl FrpaHu:
If =l

hf=h

sf=s

NOKanbHble CUCTEMbI rpaHer 1 1 2 noaobHbI:

e 0Cb X MMeeT TaKylo Xe OpUEeHTaLMIo U HanpaB/ieHne, YTo 1 ocb X B abCOJIIOTHONM CUCTEME KOOPAMHAT AeTanu

e 0OCb Y VMMeeT TaKylo XXe OpMeHTaLMIo U HanpaBsieHne, YTo 1 ocb Y B abCOIOTHONM CUCTEME KOOPAMHAT AeTanu

e 0OCb Z MMeeT TaKYlo XXe OpMeHTauuIo, YTO U 0Cb Z B abCONOTHON CUCTEME KOOpPAMHAT AeTasnun, HO Ha rpaHu 2
MMeeT NPOTMBOMOJIOXKHOE HanpaBfieHue.

Mo cpaBHeHMO ¢ abCOMOTHON CUCTEMON KOOPAMHAT AeTanu Ha4vyaso KOOpAUHAT rpaHen:

e Ha rpaHu 1 Haxoautcsa B (0; 0; s);

e Ha rpaHu 2 Haxoautcsa B (0; 0; 0).

paHu 3 un 5:

paHb 3:

pa3sMepbl FpaHu
If =l

hf=s

sf=h

'paHb 5:

pa3sMepbl FpaHu
If =l

hf=s

sf=h

JlokanbHble CUCTEMbI rpaHel7| noao6HbI
e 0Cb X UMeeT TaKyl0 XXe& OpueHTauuo n HanpasneHne, 4To U OCb X B abconoTHOM cucTeme KOOpAuHAT AeTanu
e 0CbY uMeeT TaKylo XXe& OpueHTauuo 1 HanpasneHne, 4To U OCb Z B abconoTHOM cucteme KOOpAuHAT AeTanu
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e 0Cb Z MMeeT TaKylo XXe& OpPMEeHTaLMo, YTO M ocb Y B abCOMOTHOM CUCTEME KOOPAMHAT AEeTanu, HO Ha rpaHu 3
MMEeeT NPOTMBOMOJIOXXHOE HanpaB/ieHMWe.

Mo cpaBHeHWO ¢ abCOMOTHON CUCTEMON KOOPAMHAT AeTann Hayano KoopAuHaT rpaHeii:
e Ha rpanu 3 Haxoautca B (0; O; 0)
e Ha rpanu 5 Haxoautcs B (0; h; 0).

paHun 4 un 6:
'paHb 4:

pa3sMepbl FpaHu
If=h
hf=s
sf=l

'paHb 6:

pa3sMepbl FpaHu
If=h
hf=s
sf=l

I

JlokanbHble CUCTEMbl rpaHen NoAao6HbI:

e 0Cb X MMeeT TaKylo )Xe OpMEeHTaLMIo U HanpaBsieHne, YTo 1 ocb Y B abCOIOTHONM CUCTEME KOOPAMHAT AeTanu

e 0OCb Y MMeeT TaKylo )Xe OpMeHTaLMIo U HanpaB/ieHne, YTo U oCb Z B abCOIOTHOM CUCTEME KOOpAMHAT AeTanu

e 0OCb Z MMeeT TaKylo XXe OpMeHTauuIo, YTO U oCb X B abCONMIOTHON CMCTEMe KOOpAMHAT AeTasun, HO Ha rpaHu 5
MMeeT NPOTMBOMOJIOXKHOE HanpaBfieHue.

Mo cpaBHeHWO C abCOMOTHOM CUCTEMON KOOPAMHAT AeTasiv Havyano KOOpPAWHAT rpaHei:
e Ha rpaHu 4 Haxoautca B (I; 0; 0);
e Ha rpaHu 6 HaxoauTtcsa B (0; 0; 0).

Ha kaxxaow 13 rpaHei Touka, yKasaHHash Kak Hayano KOOpAWHAT, COOTBETCTBYET 3a/laHusIM, OAMHAKOBO PaBHbIM
Hynto (3HayeHue: 0.0) gna Tpex KoopaMHaT TOYKK. MOCMOTPUM, KaK MEHSIOTCS KOOpAMHATbI 0bLuen To4YKH,
COOTHECEHHOM C rpaHblo. Bo3bMeM rpaHb 1 ¢ pasmepamu getanu (I=1000; h=800;s=20):

e KoopauHaTa X TOYku ByAeT NOMOXWUTENbHOW NpU NepeMeLleHMn BNpaBo OT Havana KoopAuHAT B HanpaBfieHwM,
MoKasaHHOM (KpaCHOM) CTpesikon ocu X, a oTpuuaTesibHble 3Ha4YeHUsa MO3ULNMOHMPYIOT TOUKY B
NPOTMBOMOJIOXKHYO MONYMIOCKOCTb, CfieBa OT ocu Y rpaHu;

e KoopauHaTa Y Touku ByaeT NONOXUTENbHOW NpU NepeMeLlleHMn OT Havana KoOpAMHaT B HamnpaBieHuu,
MoKa3aHHOM (3e/1eHOoM) CTpesikoh ocn Y, a oTpuuaTesbHble 3HaYEeHMST MO3ULLMOHUPYIOT TOYKY B
NPOTMBOMOJIOXKHY NOMYNIOCKOCTb, BHU3Y OTHOCUTENIBHO OCU X rpaHu;

e KOOpAMHaTa Z ToYku ByAeT, Kak rnpaBusio, NONOXUTENbHON Npu NepeMeLLeHnn BBEPX OTHOCUTESNIbHO Havana
KOOpAMHAT B HanpaBiieHUW, NoKa3aHHOM (CUHeRN) CTpenkn ocu Z, a oTpuuaTesibHble 3HaUYeHUS1 NMO3ULMOHUPYOT
TOYKY “noa” nnockocTb XY, onpeaeneHHyo rpaHbio.

OTO 03HayaeT, YTo ToYKa, NO3ULMOHMPOBAaHHAsA B LEHTpe nnockocTn XY rpaHu, Ha BxoAe B AeTanb 10 MM
OTHOCUTESNIbHO MJIOCKOCTU rpaHu, uMeeTt koopamHaTtel: X=500; Y=400; Z=-10. 3Ta Xe To4yka npu
NO3ULIMOHNPOBAHUN B BO34yXe OTHOCUTENbHO AeTanu byneT uMeTb koopamHaTy Z ¢ o6paTHbIM 3HakoM: Z=10.
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6.3

B oTHOLWeEHUN 3HaKa, NpUCBaMBaeMoro KoopavHate Z, UCNob30BaCa TEPMUH Kak rnpasusio. OnnucaHa Havbonee
4acTo Mcnosib3yeMas CUTyaunsi: oTpuuaTesibHble 3HaYeHUs1 ry6uHbl onpeaensioT Bpe3Ky UHCTPYMeHTa B AeTallb,
a MNoNoXUTENbHblE 3HAYEeHMS 3a4atoT MOJIOXKEHMS B BO3A4yXe OTHOCUTENIbHO AeTann C NpUMEHEHUEM KO BCEM
rpaHam getanu (peanbHbiM U HepeasibHbIM).

OfHaKo MOXHO paboTaTb C YCJIOBHOCTSAMMU, MPSIMO MPOTUBOMOMOXHBIMW OMUCAHHBLIM, eC/N Tak onpeaensieTcsa B
KoHbwurypaumm TpaCAD.

[anee B pyKoBOACTBE, Kak NpaBwWI10, paccMaTpuBaeTcs paboTra C NPUHATbIMU Bbille YC/IOBHOCTSAMM.

JTokanbHo kKoHdurypauuv TpaCAD MOXHO Mo-ApyroMy 3aaTb JIOKasibHble CUCTEMbI peasbHbIX rpaHel agetanu,
nepeMellasl Hayano KoOOpAUHAT MIockocTu XY rpaHu Ha Apyroe pe6po u/wnm noBopaynBas opueHTaumio ocein X u
Y. B 3TOM cnyyae roBopsT, YTO 3a/laHa KIMEHTCKas reoMeTpus feTanu.

B koHburypaumm TpaCAD MOXHO Takxe BbibpaTb “NAoCKyt” pabouyto reomMeTpuo, Npyu KOTOPOM 3HAYMMbIM
ABNSETCS NPOrpaMMMpoBaHue, 3a4aHHOe Ha OAHOW MM HECKOJIbKMX paboymx NioCKOCTSAX, KoopaAnHaTbl: pabouune
X, Y C 3ajaHHOW rnybuHoOI KoopauHaTa z, HO He pa3Mep no z. B 3ToM cny4yae roBopsT, 4TO 3aAaHa reoMeTpus
netanvy B AGCONIOTHOMN cUcTeMe:

e JleTanb 334aeT [Ba pa3Mepa, AJIMHY W BbICOTY, U Ha HUX NpeACcTaBnseTcs: MUHMMarnbHasa TOMWMHa, B 060M
cnydyae, 3ajaeTcsa AeTanu, HO aBTOMaTUYECKMU;

e 6a3oBoe NporpaMMMpoBaHWe AeTann orpaHuYMBaeTCsl rpaHbio 1 1 aeTanb NpeacTaBfieHa NPSIMOYrOJIbHUKOM;

e B /11060M Clyyae, MOXHO 3aZaTb Apyrue paboume NIOCKOCTU, Hanpumep, GUKTUBHbIE UM aBTOMaTUYeCKue
rpaHu.

3apaHusna

30Ha "3apgaHuna"

30Ha 3ajaHuit 3aHMMaeT HEeCKOJbKO CTpaHuL M Bceraa oTobpaxkaeTcsl. Kaxaas cTpaHuua COAepXUT U 3ajaeT
rpynny 3agaHuii getanu.

PeXuM peaakTUpoBaHWsl HanpsiMyto NoakoyYaeTcs us obuwero Buaa. B Buae rpaHu noakitoyaeTcs BbIGOpoM
NyHKTa U3MEHUTb 13 KOHTEKCTYasIbHOr0 MEHI0 WM ABOMHBIM LLEMYKOM Ha 3arosioBke 30Hbl 3afaHue. Ans
NoATBEPXAEHNUSA UNU OTMEHbI U3MEHEHMI HE06X0AMMO BbIGpaTh, COOTBETCTBEHHO, MYHKThHI IPUMEHUTb 1
OTMEHUTb KOHTEKCTYaslbHOr0 MEHI0 UK HaxaTb kHonky [Enter]. B nocneaHeM cnydyae MoxeT 6bMb
NnpefCcTaBleHO OKHO MOATBEPXAEHUS.

Boibpatb [Aa] ans npuMmeHeHus usameHeHuit, [HeT] ana nx npuocTaHOBKMU.

BbibpaTb NyHKT He noka3biBaTb 60/siblue 3TO coobLeHne 1 NoaTBepAUTb HaxaTvem [[Aa] ana nameHeHus
HacTpolikn noaTeepxaerHus B MHansmayanusauun TpaCAD Ha ABToOMaTu4eckoe noatrBepaeHuve.

Ecnv npu Bbibope KOMaHAbl U3 MEHI0 WK Bbibope BMAA rpaHu BbISBASIOTCSH HECOXPAHEHHbIE U3MEHEHUS, 3TU
N3MEHEHUS MOryT COXPaHATbCSA M NPUMEHATLCSA aBTOMaTUYECKU NpuU NOATBEPXAEHUN N OTMEHATLCS, B
3aBUCUMOCTU OT HacTpoek B MHameuayanusaumm TpaCAD.

Pa3mepbl, Pe>xnmbl BbinosiHeHuss u CBOMUCTBA
LxHxS

3apaeTcs MHdopMauus obuiero xapakTepa, HanpuMmep, pasMepbl U eAMHULA U3MEepPeHUsi, TUN AeTanu, YpPOBHM
[OCTYyMna U KOMMEHTapun.

|F'asneph|
LS |
Pasmept
[nmna 850
BeicoTa 450
Tonupsa 18
EnuHuua |mm [=]
CeoiicTea
Tun | MporparMma E|

o AnvHa, BbicoTa, TonwmHa: pa3mepbl getanu. 3TU TpU NONA NPUHUMAIOT TONIbKO MONOXUTESbHbIE YUCTIOBbIE
3agaHua (>0.0) makcumanbHOW AnvHon 20 cMMBONOB. Pa3Mepsbl AeTann MOryT UCNOb30BaTbCs B
CUMBOSIMYECKOM opMe ANS 3aAaHns NepeMeHHbIX UM NapaMeTpoB onepauun; CUMBOIMYECKUE UMeHa

pasMepoB - COOTBETCTBEHHO |, h, s. (CM. rn. NlapaMeTpuyeckoe NporpaMMmpoBaHue). Pasmepsbl AeTanm
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MOryT MOBTOPHO 3a4aBaTbCs NPWU BbINOJIHEHWUW MPOrpaMMbl Npu COXpaHeHUn 6e3 n3MeHeHns HacTpoeK,
3anucaHHbIX B MaMATb B UCXOAHOW nporpamMme. ToslmMHa AEeTann MOXET HE YKa3blBaTbCH B 3aBUCUMMOCTU OT
KoHpurypauum TpaCAD.

o EauHMua: egmHunua nameperunsa getanun ([Mm] mam [aonmel]). (3To none moxeT 6bTb 3a4aHo
HepeaakTupyemo m3 KoHdurypauum TpaCAD)

e Twun nporpammbl. MporpamMma MoxeT 6bITb CneayoLwmx TUNOB: Nporpamma, noanporpaMma U Makponporpamma
C BO3MOXHOCTbIO U3MeHeHus. Tun Makponporpammel nNpeanaraeTcs TONbKO eC/M YPOBEHb AOCTYMNa paBeH Man
BbllLe YPOBHSA npomussoauTens. Tun noanporpaMMbl MOXET He npeasaraTtbCs, eCqin Ha 3Tane KoHurypauum
TpaCAD pa3pelsaetcsa ee co3gaHne TObKO C HEMUHUMAsIbHOIO YPOBHS AOCTYynNa.

e YPOBHM AOCTYMNa U UBMEHEHMSs: 334at0T, COOTBETCTBEHHO, MUHUMAJIbHbIA YPOBEHb AOCTYNa ANS OTKPbITUSA U
3anucu nporpammbl. Henb3sa 3a4aTb YPOBHM Bblle TEKYLLEro YpOBHS AOCTyNa nosib3oBaTens, n ypoBeHb
M3MEHEeHMs 3a[4aeTCs Kak MUHUMYM paBHbIM YPOBHIO AOCTyna. Ecnu Tekylwmnin ypoBeHb AocTyna
COOTBETCTBYET YpoBHIO OnepaTop, 3TW NyHKTbI He oTo6paxatTcs

o OnucaHue: 5TO TEKCT, NPUBOAMNMBIN KakK KOMMeHTapuii K nporpamme. MakcumasnbHasa gsvHa Tekcta - 500
CVMBOJIOB.

30Ha owWMBOK COAEPXUT MOMHbIA NepeyeHb CUrHanoB (OWNBOK Mn npeaynpexaeHnii), BbiiBNEHHbIX Npu
pa3paboTke nNporpammbl.

Pe>xuM BbiNONHEHUs1

3apatotcs PEXUMbI BbINMO/THEHNA NMPOrpaMMbl MO YMONYAHUIO.

PexumM BunonHeHs

Patouan soHa 0
Brinonkeqwe HopmaneHbii -
X 0
Y 0
Z 0

370 Heobs3aTenbHasa cTpaHuua.

e Pab6ouasn 30Ha: 33zjaeT MAEHTUPUKALMOHHbBIN HOMep paboyel 30Hbl. ITO KJMEHTCKWUIA napaMeTp, T. €. OH
npuHMMaeT ocoboe 3HayeHue Npu KaxxaoM nNpuMeHeHuu. Mpu MCnoib30BaHMM NapaMeTpruyecKoro
nNporpamMMMpoOBaHusl 3TOT NapaMeTp COOTBETCTBYET NepeMeHHbIM apryMeHTaM prarea.

e WcnonHeHwme: pexuM BbINOSHEHUS NporpamMmbl. MyHKTbI B CIMCKe:

o HopManbHbIn

e 3epkKasjibHOe OTpaXKeHue no x

e 3epKasjibHOe OTpaXKeHue no y

e 3epKanbHOE OTpaXeHue no xy

(PakTuyeckoe 4YMCsI0 NYHKTOB B CMUCKE MOXET YMEHbLIaTbCS B 3aBUCUMOCTM OT KoHdurypauum TpaCAD).
Mpu ncnonb3oBaHWKM NapaMeTpuU4ecKoro NpPorpaMMmMpoOBaHNS NapaMeTpbl COOTBETCTBYOT NepeMeHHbIM
apryMmeHTam

e CaBurv oTcueTa B pabouei 30He: 3a4at0T MNOJIOXKEHME oTcYeTa BbibpaHHON paboyeit 30Hbl OTHOCUTENTbHO
HyNnst cTaHka. MNpu ncnonb3oBaHWM NapaMeTpu4eckoro NporpaMMMpoOBaHNS NapaMeTpbl COOTBETCTBYHOT
nepeMeHHbIM apryMeHTaM prgx, prqy, prgz.

B kauyecTBe ONUMM MOXHO TakXe 3a4aTb PEXMM BbINOSIHEHUSI C BbIGOPOM, HanpaBisieMbIM TEXHOIOTNEN

YCTa@HOBKMW: Ha CNMUCKe MyHKTOB BblbupaeTcsa paboyas 30Ha, 3aTEM Ha OCHOBE 3TOro Bbibopa MOXHO

aBTOMaTUYECKN O6HOBWTbL TWM BbIMNOSIHEHMSA WU MOJIOXKEHME OTCYETA, CUUTbIBAsH UX U3 TEXHONOrMYeCKom

KOHbUrypaumm.

PeXX1Mbl BbINOIHEHUSI AeTann MOryT NMOBTOPHO 3aZiaBaTbCs MpU BbIMOSIHEHWUM NPOrpaMMbl NPpU CoXpaHeHun 6e3

M3MEHEHUs1 HaCTPOeK, 3anncaHHbIX B NaMATb B UCXOAHOW NporpaMme.

PepakTop nporpamm
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TpaCAD

CBoicTBa

OTa cTpaHuua oTobpaxaeT HEKOTOpble CTaHAApTHble CBOMCTBaA daiina u AONONHUTENbHble NepCOoHaIN3NPOBaHHbIe
cBoncTBa nporpammbl TpaCAD. HEBO3MOXHO U3MEHUTb 3TY MHGMOPMALUIO.

CeoiicTea ‘
Monosetue CACUSTOMATPACADCRG product \for ton El
Pasmep 1514 Ganr
MNocnenxes waMeHeHle 034032022 5.16
MNporparMmtbos kopwposatuke (" TCN) Unicode E|
[NocnepoBaTENEHEIR COXPEHALWKA HOMED 2

CTaHpaapTHble CBOMCTBA

o MonoxkeHune: npeacTasnseT NOMHbIA MapwpyT daina. Ecnv nporpamma HoBas, 3TO noJsie NycTtoe. 3Ha4yoK B
npaBol 4YacTu NONAs aKTUBM3MPYeT KOMaHAYy KONMMpoBaHWs MapupyTa daina B MpuMeyaHUs cucTemsl.

o MonoxxeHme ncxopHoro cdaina: npeacTaBAseT MOMHbIA MapLWpPYT UCXOAHOrO daina B ciny4vae
npeo6pasoBaHua dopmaTa Npu CUYUTbIBAHUN

o Pa3mepbl: npeacTasnseT pasmep darvina B 6anTax Ha MOMeHT cuuTbiBaHMsa (0 Npu HOBOM Mporpamme)

o MocnepHee sMeHeHMWe: NpeacTaBaseT AaTy NocnefHero usMeHeHus garna no AaHHbIM Ha MOMEHT
CuUUTbIBaHMA (3TO Mose NycToe Npu HOBOWM Mporpamme)

MepcoHanmsmMpoBaHHble CBOUCTBA

e MporpammHoe koaupoBaHue (*.TCN): conepXxuT 3agaHHyt0 nporpamMme koanposky (ANSI unu Unicode).
Mone gocTynHO Ans pefakTupoBaHusa. Ecnm nporpamMMa HoBas, npeanaraemMoe 3ajaHue BbinonHeHo Ha Unicode,
B MPOTUBHOM CJly4ae OHO COOTBETCTBYeT KOoAMPOBKe ¢aina B TOM BUAE, B KAKOM OH 6bln cuutaH. Mpun
n3MeHeHun Bblbopa ¢ Unicode Ha ANSI npu ncnonb3oBaHun nporpammon Hactpoek Unicode coobuieHne
MHdOpMMpYyeT 0 noTepe MHGOpPMaL MM NP COXpaHeHun nporpamMmbl B popmaTte ANSI;

o Mporpecc coxpaHeHua: nNpeacTaBAseT YACIOBOE 3HAaYEHMNE, KOTOpPOE npupallaeTcs aBToOMaTUYECKM Npu
KaXxaoM coxpaHeHun darina B cpege TpaCAD;

o NMpU3HaAKN TONIbKO YTEHMUA: ecnn oTobpaxaeTcs, cneayeT nepeyeHb NporpamMMHoON MHdopMauumn, KotTopas
npeacTaBnsgeTcs 3ab1OKMPOBAHHON ANA U3MEHEHMsI U KOTOpash MOXET KacaTbCcs: pa3mepoB (LxHXS), pexuma
BbINOJSIHEHUS, MEPEMEHHbIX (<0>, <V>, <r>), OUKTUBHbIX FPaHEN, KJIMEHTCKUX pa3aenos, nocsefoBaTebHOCTEN.
Cutyauus 6710KMpPOBKN ANS U3MEHEHUS MOXeT 0b6ycnaBnnMBaTbCs BHELHWM FrEeHEPUPOBaHWEM NPOrpaMm B
¢dopmaTe TpaCAD (Hanpumep, Npu UMMNOPTE U3 BHeLWHero gopMaTa) Win CHYUTbIBAHNEM YXe
3apermcTpupoBaHHoro danna. Cutyaums 610KMPOBKKN BCerga MoXeT MeHATbCS Ha ypoBHE AOoCTyna
N3roToBUTENS.

=
B cny4yae 6}'IOKVIpOBKVI ana UsSMeHeHua M306pa>|<eHV|e C 3aMKOM YyKa3bIlBaeT 3TO COCTO;IHVIe—*]].

B wacTHoCTH, 6J'IOKVIDOBKa MOXET KacaTbCA CTpaHUUbI PaBMepOB n/vnm CTpaHuubl PeXXnMoB BbINOSTHEHUS. ﬂpM
HEN3MEHAEMbIX pa3dMepax HaMMeEHOBAHME NMPOrpaMMbl OCTAETCA U3SMEHAEMbDIM.

e He oTo6parkaTb, €C/IN TONbKO AJISi CUMUTbIBAHMUA: BbIGpaTh A5 OTK/IIOUYEHMS] OTO6paXKeHUst pasfesnos,
NnepeksIYEHHbIX B PEXMM TOSIbKO AN CUMTbIBAHUS. ITO BbIGOP, NPUMEHSIIOLLMINCS KO BCEM 3a6/I0KMPOBaHHbLIM
paszenam 3a UCKJIYEHMEM CTpaHuLbl PadMepbl, KoTopas oTobpaxaeTcsa Bceraa.

NMepeMeHHble "O"

3T0 HeobsA3aTenbHas cTpaHuua.

Ha sTtane koHdurypaumm TpaCAD 6b110 onpeseneHo MakCvMManbHOE YMCIO yrnpaBaseMbix nepeMeHHbix "o" ot 0
(HepeanusoBaHHas cekumns) Ao 16. 3To NepeMeHHble YNCI0BOro TUNa, 3HavYeHne KOTOpbIX 06bIMHO, HO He
06s3aTenbHO, ABASETCA OAHO3HAYHbBIM AN BCEX NPOrpamM.

OTa cTpaHuua opraHusyeTt nepeMeHHble "o" B Tabnuuy: Kaxaas CTpoka COOTBETCTBYET OAHOWN nepeMeHHOW.

SHaueHue Hrag [.] | PepakmipoeaHue -
ol: Cagvr no x 400 ofx [mm] 142
ol: Cogvr noy 0 ofy [mm] O
02: Coswvr no z 0 ofz [mm] O
P o3 12 0
od 25 25

ob 0 0 -

e 3aronoBok cofepxuT ums (00,..., 015) 1 nepcoHanM3nMpoBaHHoe Ha3BaHWe nepeMeHHon (Hanpumep, Casur

X).
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e 3HaueHue: oTobpaxaeT 3HayeHue, NoslyyaemMoe Npu peLleHnn BblpaXXeHusi, onpeaenieHHoro B ctonbue
PepakrunpoBaHue. D70 nosie He MOXeT bbb U3MEHEHO

e WUmMsA: oTo6paxaeT cBsi3aHHOE C NEpPEMEHHONM CUMBOIMYECKOE UMSI, KOTOPOE MOXET UCMO/b30BaThCs B
napaMeTpu4yeckoM NMporpamMMmMpoBaHuMn. OTO None He MOXET 6biTb U3MEHEHO U 3afaeTcs Ha 3Tane
KoHdurypauum TpaCAD. Kak BMAHO Ha pucyHKe, nepemeHHas o0 umeeTt cumBonmyeckoe mma “ofx”: sata
rnepeMeHHasi MOXeT Bbi3biBaTbCS NOBTOPHO Kak “00” unu “o\ofx”. 3T1oT cTonbel He oTobpaxaeTcs, €CaAn Hu
OfHa nepeMeHHas "0" He uMeeT 3a4aHHOM0 CMMBONIMYECKOro 6yKBasIbHOrO UMEHMU.

o [..]: oTO6paxkaeT eanHULbI U3MEPEHUsI NepeMEHHON:

e eC/IM MepeMeHHas onpeaenseT KOOpAWHATY, eANHULA U3MepeHMs BbipaXkaeTcs B [MM] unu [aroriMax]

e eC/IM NepeMeHHas onpefensieT CKOpPoCTh, eANHMLA U3MEPEHUS MOXKET BblpaXaTbCs, B 3aBUCUMOCTH
oT KoHdurypauum TpaCAD, B [M/MUH.] nan [MM/MKUH.] nan [aonmax/c] wauv [aroiMax/MuH. ]

e ec/in nepeMeHHas 6e3pasMepHa, He NpucBavBaeTCcs.

OTO nosie He MOXeT bbb M3MeHeHOo. IDTOT cTonbel, He oTobpaxaeTcs, €CAN HM ogHa nepeMeHHas "o" He

nMeeT 3aAaHHON pa3MepHOCTU.

e PepaxkrupoBaHue: nosie, B KOTOPOM 3aaeTcs nepeMeHHas. 3T0 Nosie MOXHO MeHSITb U MOXHO 3aJaBaTb
4YMCNI0 UM NapaMeTpuyecKoe Wan YUCcioBoe BbipaxeHue. MakcumanbHas AnvHa nons - 100 cumonos. Ha
PUCYHKE MpUBOAUTCS NpPUMEp NapamMeTpuyecKoro BbipaXkeHus: nepeMmeHHas o0 3agaHa ="I/2", roe | o3HavaeT
ONVHY geTanu. PacyeTHoe 3HayvyeHue ans BblpaxeHusa coctasnsaet 300, kak npuBoauTcs B ctonbue
3HaueHwue. Npumep 4yncnosoro BbipaxkeHna ="500/2", KOTOPOMY COOTBETCTBYET 3HayeHne = 250. N3meHeHwne
Nnons B akTMBHOM COCTOSIHMM HaYMHAETCs Npu Ha)kaTum Nobon 6yKBEHHO-LUMGMPOBOM KNaBuwn nnm
dYyHKLMOHaNbHON Knasuwm F2.

o OnucaHue: : oTobpaxkaeT onucaTesbHbIN TEKCT NEPEMEHHONM, KOTOPbIN MOXET, HanpMMep, yKasbiBaTb Ha
3HayeHne nepeMeHHol. OnMcaHve onpeaensieTcsl Ha 3Tane KoHdUrypauum n He pegaktupyetcs. B
OTCYTCTBME OnucaHus 3ToT cTtonbeu, He oTobpaxaeTcs.

3apaHve nepeMeHHon "o" MoXeT napamMeTpuaMpoBaTbCcs No pasmepam getanm (I, h, s) n Pexurmam BbInoaHEHUA U
He MOryT MCMnonb30BaTbCs Apyrue nepeMeHHble ('v/, 'r’, a Takxe Te xe '0’) Win 3a4aHna M3MeHsSeMbIX reoMeTpui
W KIIMEHTCKUX pasfesnos.

MepeMeHHble ‘0’ AeTann MoryT NOBTOPHO 3aZaBaTbCsl MPU BbINOJIHEHWUM NPOrpaMMbl NpU coxpaHeHun 6e3

M3MEHEHNS HacTpoeK, 3anNnCaHHbIX B MaMATb B MCXOAHOM NMporpaMmme.

KoMaHAbl AN U3MEHEHUSA NMepeMeEHHbIX COAEPXaTCA B KOHTEKCTYa/lbHOM MEHIO, KOTOPOE MOXHO Bbi3BaTb
HaXxaTWeM NpaBoi KAAaBULLW MbIUW B 30HE OKHA NepeMeHHbIX

N UMnoptupoBaTtb u3 dawna: UMNopTMpyeT 3aAaHns NepeMeEHHbIX U3 BbIGpaHHOW NporpaMMmsi.

KonupoBaTthb: KonvpyeT HaCTpPONKN BbIOpaHHbIX NepeMeHHbIX (TeKyllas nepeMeHHasi, eciiv HeT
BblOpaHHbIX SIMHWUI) B JTokanbHbIh 6ydep. CkonMpoBaHHble NepeMeHHble 40CTYMNHbI AN BbINO/HEHUS
nocneaytouien kKomaHabl "BCTaBuTh" B Ty Xe UM Apyrylo nporpammy.

[Ons nepekntoyeHns Bbibopa NepeMeHHOM WeNKHYTh Ha S4Yeike 3arosiloBKa COOTBETCTBYHOLWEN CTPOKHU,
yaepxuBasa HaxaTton knasmwy [CTRL]. ns oTMeHbl Bbibopa AN BCEro CnMcKa LWesiKHyTb B /1l060M
MecTe Tabnuubl.

[p‘ BcTaBuUTb: BK/leMBaeT 3aZlaHNsi NepeMeHHbIX, CKOMMPOBaHHbIX paHee B JlokanbHbih 6ydep, coxpaHsas
) MMeHa nepeMeHHblX, Hanpumep, '00' 3apgaeT nepemMeHHyto '00', '013' 3agaeT nepemeHHyto '013'. OTa
KOMaHAa noaksitoyeHa TONIbKO Npu Hanuumm B JlokanbHoM 6ydepe Konum ogHOM unm 6onee nepeMeHHbIX
o".

[  YRanurb: 06HynsieT 3aaaHue BbiGPaHHbIX NepeMeHHbIX.
% Ypaanurb Bce: 06HYIsIET 3aAaHne BCEX NEPEMEHHbIX.

30Ha oWNBOK COAEPXUT NepeyveHb TOJIbKO OWKMO0K, BO3HMKAOLWMX NPU 3a4aHNUM NepeMeHHbIX "0".
HepericTBUTENbHOE 3a4aHMe CUMHANM3MPYETCS TakKXe Ha OTAeNIbHOWM NepeMeHHOM, Kak NMoKa3aHo Ha pUCyHKe:

IHaueHue Mram [..] | PemakmposaHue -
ol: Cogvr no x 400 ofx [mm] /2
P ol:Cosmrnoy 4 0 ofy mm] h-
o2: Cagwr no z 0 ofz [mm] O
ol 12 12 B

Ha aTane nporpaMMMpoBaHUs MOXHO Bbi3BaTb HEMEANIEHHYO MOMOLLb MO PYHKLMUAM U apryMeHTaM MepeMeHHbIX,
AOCTYMHbIX AN1S NapaMeTpuyecKoro NporpaMMMpoBaHus.
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NMepeMeHHble "V"

370 Heobs3aTenbHasa cTpaHuua.

Ha aTane koHdurypauum TpaCAD 6b110 onpeaeneHo MakCuUMasbHOE YMC/O ynpaBisieMblX NepeMeHHbIX "'v"' oT 0
(HepeanunsoBaHHasa cekums) Ao 16. 3TO NnepeMeHHble YNCOBOr0 TUNa, 3Ha4YeHMe KOTOPbIX 06bMHO, HO He
0653aTeNbHO, SIBNSETCSA OAHO3HAYHbIM AN BCEX NPOrpamMm.

OTa CcTpaHuua opraHmM3yeT nepeMeHHble "v" B Tabnuuy: Kaxzas CTpoka COOTBETCTBYET OAHOM NMepeMeHHOM.

OTa cTpaHuua abCoMIOTHO aHasnorMyHa CTpaHuue nepeMeHHblX “0”, Ha KOTOPYH AenaeTcs CcCbuika.

NMepeMmeHHbie "R"

B Tabnuue npeacTtaBneH CNMCOK nepeMeHHbIX "I Bce Takxe B konuyecTse 300: OTO nepeMeHHble YNCI0BOro Uamn
TEKCTOBOro TuMna, 3HauyeHWe KOTOpPbIX, KaK NpaBuio, pa3Hoe B pa3HbiX NporpaMmmax.
OTa cTpaHuua opraHuM3yeT nepeMeHHble "r' B Tabnmuy: Kaxaasa CTpoka COOTBETCTBYeT O4HOW NepeMeHHON.

IHavetne Wmn j Tun PepakmpogaHue Crmcanue -

0 40 radius 7] |jdouble] ~ |40

M 12 step 7] |[double] - |32

b o2 3 tool |[double] -3
a 0 |Idouble] - _
| :

e 3aronoBok (r0,...,r299) coaepXxuT uMs NnepeMeHHon

e 3HaueHwMe: oTobpaxkaeT 3HayYeHune, Noslyyaemoe MNpu pelleHnn BbIpaXXeHus, onpeaenieHHoro B ctonbue
PepakTupoBaHue. B cnyyae nepeMeHHOM Tvna cTpoku (CM. none: Tun) pe3ynbTupytollee 3HadyeHme
NPUBOAUTCS B ABOMHbIX KaBblMKax. 3TO nofie He MOXEeT bbb N3MEHEHO

e WUmMA: oTo6paxaeT cBsi3aHHOE C NEPEMEHHONM CUMBOIMYECKOE UMSI, KOTOPOE MOXET UCMO/b30BaThCs B
MapamMeTprMyeckoM nNporpaMMmpoBaHnn. CUHTaKCMUC 3TOro Moss UMeeT MakKCUManbHYl ANUHY 16 6yKBeHHO-
LNDPOBbLIX CUMBOJIOB CO CTPOYHBIMU BykBaMun. MIMs He MpUHUMaETCs, eC/IN OHO YXe 3aAaHo ApYyrow
nepemMeHHom r. Kak BMAHO Ha pUCYHKe, nepeMeHHas r0 umeeTt cMMBoOAMYeCcKoe uMmsa “pagmyc”: aTa
nepeMeHHasi MOXeT Bbi3biBaTbCS NMOBTOPHO Kak “r0” nnm “r\radius”.

e |=|: NoAgkntoyaeT u OTK/IIOYAET BO3MOXHOCTb BHELUHEro nepesajaHusi nepemMeHHon. NepemeHHasa "r" moxeTr
nepesafaBaTbCs MpU BbINOSIHEHMM NPOrpaMMbl UV NPWU UCMNOJSIb30BaHMN MPOrpaMMbl B KayecTBe
noanporpammsl. Mpeanonoxum, 4yto r0 3agaeT NepeMeHHyI0 KOOpANHATY Ans pa3MelleHns onepauum
cBepfieHus:

e MpW BbIBOBE UCMOSIHEHWUSI NPOrPaMMbl MOXHO 6yAeT M3MeHWUTb 3HayeHne r0 U3 BHELLHEro MeHto

e MpW BbIBOBE NOAMNPOrpaMMbl B APYroi MporpaMMe MOXHO M3MEHWUTb 3HayeHue r0 HenocpeaCcTBEHHO Ha
3Tane NporpaMMmMpoBaHus.

Henepe3sapaBaemas nepemeHHas UCMNONb3yeTCs AN BCMOMOraTefbHbIX 3a4aHUA ANs onpeaeneHus

nporpammel. HenepesazaBaeMble NnepeMeHHble 06bIMHO MCMONBL3YIOT NepesajaBaemMble (418 TECTOB, 3aAaHui).

Mo>xHO CcKkas3aTb, YTO Nepe3ajaBaemMas nepeMeHHas oblienoCcTynHa, a Henepe3agaBaeMas - flokanbHa (T. e.

yacTHas).

Bbibop, B Nt060M criyyae, OTK/IOYAETCS, €C/IM 3HAaYEeHMEe NepeMeHHON ABNSEeTCS napaMmeTpuyecKum

BbIpaXX€HNeM, UCMob3YLWNM Apyrnue nepemeHHble "r'.

e Twn: 3apaeT 1N nepemMeHHON. MNpeaycMaTpmBaloTCs ABa YMCNOBbLIX (ABONMHANA, uenas) u 0AMH HeundpoBoi
(cTpoka) TMn nepeMeHHbIX.

 PepaxkrupoBaHwue: nose, B KOTOPOM 3a4aeTCA 3Ha4YeHVe NepeMeHHON. DTO Mose MOXHO MEHSITb U MOXHO
3ajaBaTb YNCIO UM YUCIOBOE BbIpaXeHWe WavM NapaMeTpuyeckoe BblpaxeHue. MakcumanbHasa AfMHa Nons -
100 cumBoONOB.

e OnucaHwue: TEKCTOBOE MoJie, KOTOpOEe MOXHO 3a4aTb Kak KOMMEHTapwui AN nepeMeHHOW.

M3MeHeHne peaakTMpyeMoro nossi B akTMBHOM COCTOSIHUM HauyvHaeTcs npu HaxaTtum nwobor 6ykBeHHo-LMdppoBoWA
KNaBuWK nUnn GyHKLMOHaNbHOM Knasuwm F2.

"

3apaHue nepeMeHHon "r'" MoXeT napamMeTpuM3npoBaTbCs Ha:
e pasmepax getanu (I, h, s),
e nepemeHHbix "0" naun "v" (00 - 015, v0 -v15),
e npeabiayLnx nepeMeHHbix "' B cnucke (Hanpumep, rl5, MoXxeT ncnonb3oBaTb NepeMeHHbie r oT r0 go ri4).
Onsa 6onee NnogpobHOro pacCMOTPEHUSI BO3MOXHOCTEN NapamMeTpm3anmnm NepeMeHHbIX CM. rnaBsy
M MEeTpunY K n | MMWU BaHWeE.
He3apaHHas nepemeHHas (none "PeaakTupoBaHue" He 3anoiHEHO) uMeeT 3HadyeHne = 0.0, Tun = ABONMHasA N He
MOXeT nepesazaBaTbCs.
Twun nepeMeHHOM He aBnsieTcs HGUKCUPOBAHHBIM, @ MOXeT 6biTb:
e [1BOMHaA: YMC/IOBOrO TUMNA; pacyeTHoe 3HayeHue (nocsie BcexX NapameTpu3aunii, UCNONb30BaHHbIX AN
3a/laHus) coxpaHseT ApobHyt YacTb. MNpuMepamu aBnsTCS paboune KOOpAMHATbl, CKOPOCTb CMELLEHMS.
e Llenas: ynucnosoro Tvna nNoao6bHO nNpeabiayLeMy, HO B pacH4eTHOM 3HayeHun apobHas 4acTb
oT6pacbiBaeTcs. MNpyMepamu SBNAIOTCA CYHETUYMKKN, BbIGOP YHKLNOHMPOBAHMS, CKOPOCTb BpaLLEHWUS.

PepakTop nporpamm



deTtanb

78

e CTPOKa: HeuncnoBol Tvn. MpuMepbl: UMA MOANPOrpaMMbl, HAANMUCb. PacyeTHoe 3HauYeHWe TakXe UMeEeT Tun
CTPOKM.

KoMaHAbl, AOCTYMHble ANS UBMEHEHUS NepeMeHHbIX, COAEPXKAaTCS B KOHTEKCTya/lbHOM MEHI, KOTOPOEe MOXET
BbBbIBATbCS HaXaTWeM NpaBoi KMaBULUM MbILW B 30HE OKHA MepeMeHHbIX: UCMONb30BaHNE 3TUX KOMaHA
abCcoNOTHO aHaNOMMYHO UCMOAb30BaAHMIO NepeMeHHbIX “0”, Ha KOTOpble AenaeTcsa CCbUiKa.

30Ha oWwNBOK COAEPXUT NepeyeHb TOIbKO OLMBOK, BO3HMKAIOWMX NPU 3a4aHUM NepeMeHHbIX "r'.

Kak y>xe roBopuioch 4/ nepeMeHHbIxX "0", HeAeNnCTBUTEeNbHOE 3aaHne CUrHaIM3uMpyeTCsa TakXe Ha OTAEesbHOM
nepeMeHHo.

HanpaBnsiemoe peaaKTMpoBaHue

Mpn NporpaMMMpoOBaHMM MOt 3HAUYEHMS] BCErAa MOXHO Bbi3BaTb MEHIO HEMEANEHHOM CnpaBku OYHKLUMIA,
apryMeHTOB MepPEMEHHbIX U NEPEMEHHbIX, AOCTYMHbIX A1 NapaMeTpUYeckoro nporpamMMmMpoBaHus, a Takxe
TPpaAMLMOHHbIE KOMaHAbl U3MEHEHWS MONS pefakTupoBaHus (BeipesaTb, KonuposaTb, BcTaBuTb). M B 3TOM clyyae
peyb UAET O KOHTEKCTYaslbHOM MEHI, KOTOPOE OTKPbIBAETCS MPU LenyKe MpaBoil KHOMKWU MbIWK B MoJie

e aKTUPOBaHUsl NePEMEHHON. PacCMOTPUM MOSIHOE MEHHO:

= Moackasate cnoso
BeicTpan cnpaeka
MoapotHan cnpaeka
Cnucok NepemeHHEI
TexHonorua

[noGaneHbIE NEpEMEHHBIE

A %R

Beipezate
Kenwposate

Berasute

!

MeHto cnpaBkKuU ANng HanpaBndaeMoro peaaktumpoBaHMA MOXHO Bbi3BaTb: ONA NEPEMEHHbIX (<0>, <v>, <r>), ansa
noner B KJINEHTCKUX pasaenax,
npun 3agaHun CbVIKTVIBHbIX rpaHeVl nnn anga 3agaHusa onepauMVl.

o MNMopackasaTb CNOBO: OTKPbLIBAET MEHIO, B KOTOPOM MMetoTCsl BCe PYHKLUM U apryMeHTbl NapaMeTpruyecKoro
NporpaMMMpOBaHUs, CrpynnuMpoBaHHbie B y3/bl. [puBefieHHbIe Y3/bl, KaK U COCTaB KaxAoro ysna, 3aBucsaT oT
HeCKONbKUX haKTopoB:

e KOHTEKCT, B KOTOPOM OTKpbIBAeTCs MeHI (3ajaHne nepeMeHHOWN, reoMeTpus NnepeMeHHon nam napameTp
onepauun);

e TWN 3a4aBaeMOoro nossi: YXCA0BOE UAN CTPOKa;

e KOHdpurypauus TpaCAD.
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TpaCAD

+

+

+

~ CTETHCTHES
=k MatemMaTika

B zhs
..... Y sqrt
B int

..... =B iy

..... - pow
..... = pown(]
----- =% round
----- = rangel]
..... 2 oA

abs]num]

~ [epeMertble 3pryMEeHThl
~ [eperMertble OnNA SETaMW

IMyHKTbI B NepeyYHe - ABYX TUMNOB U OTANYAKOTCS
pasIMYHbIMM 3HAYKaMK:

- =% geofalfa]

1 eps

: yHKUMSA
! NepeMeHHbIN apryMeHT

1ns Bbi6bOpa MyHKTa: OTKPbITb y3€s U NepeMecTuTb
BbIOOp Ha MHTepecyloLlWy CTpoKy. B cnyyae dyHkuum B
HUXHEW 30He OKHa npuBoasATcs dopMaTbl,
pacrno3HaBaeMble Npu BbiI30BE 3TOWN PYHKLUN.

/15 BbBOBA CTPaHWULbl CIpaBKX C ONMcaHneM
BbIOpaHHON DYHKUWUN UM apryMeHTa Ha)aTb KHOMKY
[F1] nnn kHonka ? OKHa.

MoaTBepANTb BbIGOP ABOWMHBIM LLENYKOM MbILUW UK
Ha)xaTnem [ENTER]: Bbi6paHHbIi NyHKT BBOAUTCS B
nosie peAakTUpPOBaHWS, B MOJIOXeHME Kypcopa. B
npuMepe Ha pUcyHke:

e noaTBepxaeHue ana dyHKUUKM abs Bbi3biIBaeT BBOA
CTpoku "abs" (dopmaT 3TolM PyHKUMM He TpebyeT
0653aTeNbHOr0 UCMOb30BaHUA KBaApaTHbIX
cKkobok);

e noaTBepxaeHue Ansa dyHKUUM pown Bbi3biBaeT BBOA
cTtpoku "pown[]" (A0NMXKHbI 06583aTEeNbHO

MCMNONb30BaTbCA KBaApaTHble CKOOKK).

e BbicTpasa cnpaBka: OTKpbiBaeT OKHO CnpaBku (MOACKA3KM) MO PEXUMY MUCMNONb30BaHMS DYHKLMN, Ha KOTOPOW
YyCTaHOBJIEH KYPCOp B Mosie pefakTUpoBaHusi. OTOT MyHKT He oTobpaxaeTcs, ecnn nose peaakTMpoBaHUs
nycToe WIN eCcan Kypcop He yCTaHOBJMIEH Ha npaBuibHoe uMsa. OTobpaxkeHne NoACKasKM aBTOMaTUYECKH
OTMEHSIETCA Yepe3 HECKOMbKO CeKyHA. Ha pucyHke nokasaHa ¢dyHKLMS, ynpaBasiowas HeCKONbKUMM

dopmaTamu:
priool[]

prtocl[{nm);(ng):(np);

(nidsg);nt;nk;(vdef]

pricol[[nm);{ng);ntnk; [wdef]

priool[[ng); nt;nk]
priool[nt;nk]

o MNMopgpo6Has cnpaBKa: OTKPbIBAET CTPaHULY CNpaBku No PYHKLUW, HA KOTOPOW yCTaHOB/IEH KYpCOp B nose

peaakTupoBaHuUA.

¢ Cnucok nepeMeHHbIX: OTKPbIBAET OKHO CO CMMCKOM NporpaMMHbIX NepeMeHHbIX. |_|pVI 3a4aHNUN NepPEMEHHbIX
<r>, nepeMeHHble B CNMUCKE TOJIbKO - <0> N <V>,

=]

ot B

E r1 {rstep} 32

E r2 {rfilogol Tpa

2. 3 IF-50

tool number

<oz | v | <re

Ok ] [ CmeHnTs

Ha PUCYHKE Bbl6paHa CTpaHuua OT06pa)KeHVI$I nepeMeHHbIX <r>. Kaxcgas 3anonHeHHas CTpOKa COOTBETCTBYET

3aaHHOWN NepeMeHHOWn:

e 3HAYOK B NepBOM CTON6LE KaXAO0M CTPOKM YKa3biBAaeT TUM NepeMeHHon. Ha pucyHke r0 - uenoro tvna

og
,rlwn

o L]
r3 - ABOMHOro Tuna ——, r2 - TMna CTPOKMU ab
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e 3aTeM MNPUBOAUTCS aBTOMaTMyeckoe mMs nepemeHHomn (r0, rl,..) n, ecnm 3agaHo, B GpuUrypHbix ckobkax
npmBoauTCS cumsonmyeckoe mma (“r\tool”,..)

e B nocnegHem ctonbue oTtobpa)kaeTcs 3Ha4YeHUe nepeMeHHoNn.

[pu BbIGOpE CTPOKKN B 30HE NOA CNUCKOM MPUBOAUTCS OMMCaHWEe nepeMeHHoln (ecsm oHa 3agaHa). Ha pucyHke

onmMcaHue NepBol CTPOKM - "HOMep MHCTpyMeHTa" (tool number).

e TexXHONOrua: OTKPbIBAET OKHO TEXHONOMMU. ITOT NYHKT He 0To6pa)kaeTcs, eC/iM He CUUTbIBAeTCs HUKaKas
TEXHOJIOMUSI MW €CNIN KOHTPOJIb TEXHOMOTMM He ynpasnseT TpebyeMon npoueaypov uan npu 3agaHum
nepeMeHHoO’ WM napameTpa onepaumm Tuna CTPOKU. BbiNoNHUTL BbIGOP MHMOPMaUmMK (4elkn B Tabavue nnu
npoyee) 1 NOATBEPAUTL ANA BBOAA BbI30BA TEXHOMOMMYECKOW MYHKLMM B Nosie peAaKTUPOBAHUS, B NMOJIOXKEHME
Kypcopa.

e CnUCOK rno6asibHbIX NepPeMEeHHbIX: OTKPbIBAET OKHO CO CMUCKOM [7106a/1bHbIx nepemMeHHbix cpeabl TpaCAD.
OTOT NYHKT He oTo6paXkaeTcsl, ecNiv yrnpasieHUe NepeMeHHbIMU He MOAKJIIUYEHO UMK He 3ajaHa HW oaHa

nepeMeHHas.
[noBaneHbIE NEpEMEHHEIE (=]

glbtholet 7

glbtholet? i)

glbisetuptl 100

glb'\setupt? 101

glb'ani R

first tool

Ok | | CimaetiTe

Tabnuua MoxeT npeacTaBnATb MakcuMyM 300 nepeMeHHbIX YACN0BOrO TUMA, KOTOPble MOMYT Bbi3biIBATbCS TONBKO
no CMMBONIMYECKOMY MMeHM C dopmaToM: “glb\xxx”, rae “xxx”=cumBonnuyeckoe mms. MNepemMeHHble 3a4aHbl B
KoHpurypaumm TpaCAD n MOryT ucnonb3oBaTtbcs ANns A060ro 3agaHus.

BoccTaHOBJ/IEHME NepeMeHHbIX "r" U3 cyllecTByOLW e NporpamMmbl

Mpun ncnonb3oBaHuM koMaHabl MIMNopTupoBaTb us daila KOHTEKCTYa/IbHOMO MEHIO MOXHO MMMOPTUPOBATL BeCb
CNUCOK nepeMeHHbIX "r" Apyror nporpaMmMmei.
Ecnn Heob6x0AMMO BOCCTAHOBUTbL TOMIbKO HEKOTOPbIE MepeMeHHble CYLLECTBYOLWEN NporpamMMbl, UCNOMb30BaTb

.|
KoMaHabl KonupoBaTtb L—J 1 BcTaBuUTb M no NpVBEAEHHON HUXe npoueaype:

e OTKPbITb MPOrpamMMy, U3 KOTOPOI Bbl XXeflaeTe CKOMMPOBaTb NepeMeHHbIE.

e OTKpbITb CTPaHULY NepeMeHHbIX "r'" 1 BblbpaTb NepeMeHHbIe, KOTOpble Bbl XXenaeTe MMnopTupoBaTb. Hanpumep,
oT r5 po ro.

e BblbpaTb KOMaHAy KonmMpoBaTb 13 KOHTEKCTYaslbHOr0 MEHI0 A KOMMPOBaHUSA BblIGpaHHbIX NepeMeHHbIX B
JlokanbHble NpuMeYaHus.

e OTKPbITb NPOrpaMMy, B KOTOPYIO Bbl XXeflaeTe UMNOPTMPOBaTb NepeMeHHbIe.

e OTKpPbITb CTPAHMLY NepeMeHHbIX "r'.

e BblbpaTb KOMaHAy BCcTaBUTb 13 KOHTEKCTYasIbHOMO MEH0 A8 BCTaBKW CKOMUPOBAHHbLIX paHee nepeMeHHbix. B

YaCTHOCTW, B HalLEM MpUMEpe MNepesanuchiBaloTCa NepeMeHHbie ¢ r5 no r9.

CneumanbHbie YCTaBKM

3To Heobsi3aTenbHas CcTpaHuua.
B 3TOT pasaen BXoAUT 3HauuMas MHdopMauus, ans koTopoi TpaCAD fo/keH NOAKIOUYNTL 0Cobble
pacno3HaBaHus 1 npoueaypbl, MOMUMO MHPOPMaLMU UCKIIOUUTENBHO KJIMEHTCKOrO TUNa.
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KnneHTCKkMe 3aflaHusi UMeT 3HaUYeHUe, He U3BECTHOE NMPUIOXKEHUIO, U KOH(PUIypupyroTCs Ha 3Tane
WHAMBMAYaNM3aLUN NPUIOXeHUS NPOM3BOANTENIEM CTaHKa.

[axke 3aronoBok pasgena (34ech - "CneumnanbHble ycTaBku"), MOXeT 6bmb ApYrMM, T. K. MOXET nepesagaBaTbCs
Ha K/IMEHTCKOM ypOBHe.

C soiicreo |
Ewn npw oTKpLIBaHKK Mo yraony. -
CM. rpathWyeCckie 3NEMEHTHI Default -
OcHacTrka Ocractea #0 -
LlgeT npenBapHTENEHOND NPOCMOTRE darkkchaki
lNpenEapHTENEHLIR NPOCMOTD KEDTHHGI
YacToTa WCNonkS oB3HUA Pemxo -

MoxxeT onpeaensiTbCsi MakCMMyM AeCATb BKNALOK ANS rpynnuMpoBaHUsi HeobxoAMMbIX Monewn:

e [eBSTb BKNAAOK, OpraHm3yowmx nHbopMaumio B BUAE CNMCKa, Kak nokasaHo Ha pucyHke. Kaxaoe none
MMeeT 3aZlaHHbI TMN peAakTUpoBaHusa (NpsiMoi, BbIGOp B cnucke u T.4.) 1 dopmaTa (Lenbii, ABONHON,
CcTpoka);

e KakK onuus - BKNagka (BCe TakXe B NOC/eAHEM MONOXEHUM), opraHusytowas nHdbopmaumo B Tabnuuy:
Kaxkabim ctonbewl, nmeeT CBOW TUM peaakTUpoOBaHMsS M hopMaTa C BO3MOXHOCTbIO Ay6nmpoBaHua nHdopmaumm
Ha onpeAesieHHOM Yucse CTPOK.

OauH NyHKT (MHOpMaLKMsa) Ha3HavYaeTCcs B Nose onpeaeneHHoro Tuna:

e MPSAMOro pefakTMpOBaHMSA YMCI0OBOro 3HavYeHus ABOWHOro tuna (Hanpumep, "100.5")

e MPSAMOro pefakTMpOBaHMSA YMCIOBOro 3HavyeHusa uesnoro Tuna (Hanpumep, "12")

e MPAMOro pefakTMpOBaHMSA YMCJIOBOro 3Ha4YeHus, 3a4aBaeMoro B napamMetpuyeckon ¢opme (Hanpumep, "l-
100")

e BbibOpa B cnncke

e CMUCKa ynopsaaounmBaeMbix 3HaUYeHUM

e L|BETa, BbIGMPAeMoOro U3 NanuTpbl LBETOB

e MPSAMOro pefakTMpoBaHMsA obLien CTpoKM

e noucka darna (OTKpbIBAETCS OKHO OTKpbTUsa danna)

e Bbibopa nanku (OTKpbIBaeTCs OKHO BbibOopa nanku)

[Ons kaxAaoro nNyHKTa MOXeT 3aJaBaTbCs TEKCT CNpaBku, oTobpaxaeMbin B CneLmnanbHOM 30HE Noj CNUCKOM.
[JononHuTenbHY IO MHMDOPMALMIO MO 3HAYEHUIO KaXXA0ro MyHKTa B 3TOM OKHE MOXHO MosyyuTb, obpawasch K
MpousBoanTento cTaHka.

KoMaHzAbl, AOCTYrMHbIE AN U3MEHEHUA CEeKLUWWN, NepeyuncsieHbl B KOHTEKCTYyalIbHOM MEHI0, KOTOPOEe OTKPbIBAETCH
Npu Ha>kaTuu NPaBoi KJaBULLIM MbiW B 30He okHa CrneuuanbHbie yCTaBku. B yacTHocTm:

nl VMMOPTUPYET 3a4aHus CeKuMn 13 BbIBPAHHONM NporpamMMbi
ﬁ:] WHULMANU3VUpYeT pasaen ANs yCTaBOK MO YMOJYaHUIo

L. MHUUWMaANuU3UpyeT TOJIbKO CTpaHULY pa3jesia, CBA3aHHYK C 3aJaHUSAMU MO YMOHYaHULIO.

3apaHuns No yMOMYaHUIO CYUTBLIBAIOTCSH MPOrpamMMoi MpOTOTUMNOW.
Cpeaun CneumanbHbIX yCTaBOK MOTYT (PUrypupoBaTh TakXe MyHKTbl, UMEOLWMe 3HaYMMOe 3HaYeH e:

e HanpaBneHwve 3epHa: 3afjaeT 3epHa Ha naHenm

e Kpas (cneea, cnpaBa, CBepXy, CHU3Y): 3ajaeT Kpas naHenun, anddepeHunpoBaHHble N0 CTOPOHAM.

e OcHacTKa: BblbMpaeT TEXHONOMMYeCKYy0 OCHaCcTKy B YMC/IOBOM WM CTPOYHOM dpopmaTe (MM MaplpyTa uam
nmsa danna);

e PucyHok un LiBeT naHenu;

e [lpocMOTp rpadmyecknx 3NemMeHTOB: 3TO Mosie No3BONSeT OTK/IYaTb NpeACTaBeHNe CTPEeNoK, KpanHux
Touek n rabapuToB TpexmepHOro oTobpa)keHuns npwu 3arpy3ke nporpammbl. 3Ta onuus yaobHa, Hanpumep, npu
oYyeHb 60nbLMX NporpamMmax unn Kpmebix I1SO;

e Bua npeaBapuTenbHOrO NpoCMoOTpa: 3afjaeT BWUA, Ha3HayaeMblil Mpu OTKPbITUKX NPOrpaMMmbl, C BbIGOPOM n3 6
rpaHen BuaeHHbIX 6a3oBol AeTanu.

3oHa owmnbok COAEPXUT NepeyvYeHb TOJIbKO 0LIJVI6OK, BO3HUKAKLWMNX Npn 3agaHnn CceKuunn. HepenctButensHoe

3aflaHue CUrHann3upyeTCs TakXe B COOTBETCTBYIOLWEM nose nsobpaxeHnem'
CurHanmsaumsa ownbKM B KOHTEKCTE K/IMEHTCKOr0 pasgesia MOXXeT COOTBETCTBOBATh NONAM B creayowen dopme:
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e YMC/IOBOE 3HayeHue ABOWHOro tTuna (Hanpumep, "100.5")
e YMC/IOBOE 3HayeHue uesnoro Tuna (Hanpumep, "12")
e YUC/IOBOE 3HayeHue, 3ajaBaeMoe B napameTpudeckon dopme (Hanpumep, "lI-100").
B cnyyae nmapameTpnyeckoro noss: MOryT BO3HWKHYTb BCe OWNOKN, CBA3aHHbIE C HenpaBWbHbIM
napamMeTpuyecknuMm NporpaMMmMpoBaHmNEM.
MapameTpuyeckas ¢dopMa MOXET UCMOMb30BaTb!
e pasmepsbl geTanu
e MEHHble "0"
e nepeMeHHble "r"
Owwnbka MOXeT COOTBETCTBOBATb TaKXe CUrHany BCAeACTBME HEAEUCTBUTENBHOIO 3a4aHHOr0 UKW pacyeTHOro
3HayeHusl. lencTBuTesIbHble 3HaYeHUs 3a4aHbl B KOHbuUrypaumm TpaCAD Kak nHTepBasn, 3afaHHbINA:
e MeXxAy MWHMMYMOM N MakKCUMYMOM; Win,
e BbllE MWHUMAaAbHOIO 3HAYEHUS; NN,
e HWXE MaKCUMasIbHOro 3Ha4YeHus.
CurHanbl COOTBETCTBYIOT NpeaynpexaeHusaM, N03TOMYy OHU MOMYT AMAarHOCTUPOBATbLCS TONbKO Ha ypoBHe TpaCAD,
WM owmnbkaM, Ha3HaAYEeHHble BO BPEMSI HACTPOMKM.

n,n

n v

OononHutenbHaa uHopMauus

3T0 HeobazaTenbHas CTpaHuua lm .

B aToT pasgen exoaunt VIHCbOpMaLI,VIﬂ UCKNKYUTENIbHO KJIMEHTCKOIO XapaKTepa. 3anaHus npeacTaBNAOTCA Kak
CKOHd)VIprVIpOBaHHbIe B CneumanbHOn beHKLl,VIVI M UMEKT 3Ha4YeHNE, HE U3BECTHOE MPUIOXEHUID.
[evicTBUTENBHO npuneeaeHHoOE OAnd KJIMEHTCKOM VIHd)OpMaLI,VIVI CneumnanbHbIX YCTaBOK.

MopenupoBaHue

3T0 HeobazaTenbHas CTpaHuua.
OnucaHune aCCOLl,VIVIpOBaHHOVI beHKLl,VIVI CM. B cneuuvanbHom OOKyMeHTauuun (MO)KeT Bbi3bIBATbCA CO CTpaHUUbI

KHOMKOWM F1 uan KoMaHaoM B MeH 2.

DOUKTUBHbDbIE rpaHn

370 Heobs3aTenbHasa cTpaHuua.

durKTMBHas rpaHb MOXET 3a4aBaTbCsa ANS NpPeAcCTaBleHus aeTanen CNoXHol hopMbl, Hanpumep, nNas Ang cTekna
B BEPU, UK Ans obneryeHus NporpamMMMpoBaHUsa Ha OPUEHTUPYEMbIX NMIOCKOCTAX. PUKTUBHbIE rpaHM
HYMepylTCS No nopsaky oT 7 Ao 99.

OTa cTpaHuua opraHmsyeT GUKTMBHbIE rpaHn B Tabnuuy: Kaxxaasi CTpoKa COOTBETCTBYEeT OAHOW rpaHu.

(2 ON |y Wma Z| & & pol yP1{.}r2{.} Pr1 Pr2 Pr3 -

7 7 5 (5 POX=r\alto Y=fh-Mlargo)"D.5 Z=0} F1{Aby)=90 U=rlargo Z...

5 7 7l s £ POIX=0 =0 Z=r\luce] P1{Aby) =0 U= Z=0} P2{Aje)=90...

g F Vs (5 POX=ralto Y=fhrlargo)"0.5 Z=0} P1{Aby)*=0 U=rluce Z=...

> 10 v s ) POX=r\alto Y=h+'argo) 0.5 Z=0} P1{Ay)*=0 U=rluce Z=...
i E= -

o
Hes

PO[150:325:0] PX[420:325:0] PY[150:325:65] Fh<{270:65:65]

%P zzmep_| Ol Nepemen_ | ¥ Nepement| T Mepemennie.. Crewsanshsie yera.. | PukTvesme rpa.. CTEBKH ONTUMU3ELL J'i}_l'locnemaaTer...

CTpaHuua GUKTMBHbBIX FpaHer npeanaraeT MOMHbIM NepeYyeHb 3a4aBaeMbIX rpaHen OT rpaHn 7 Ao rpanm 99, T. K.
He TpebyeTcs onpeaenaTb UX NOCNeA0BaTeNbHO.

3apaHHble B 9TOM OkHe (DUKTUBHbIE rPaHu rpaduyeckn npeacTaBseHbl B 30He obuwero suaa 6es
3anporpaMMmMpoBaHHbIX onepaumni. MNpu Bbixoae M3 OKHAa 3ajaHus GUKTUBHbLIX rpaHeln rpadudeckoe
npeAcTaBieHne nporpamMmbl o6HoBNSETCS.

[aBaiTe NOCMOTPUM, KaKyk MHMDOPMaLMIO MOXHO Ha3Ha4YuUTb As FPaHu:

e 3aronoBok (Hanpumep, "7") coaep>XuT HOMEp rpaHu.

e ON: npu BbIGOpPE aKTUBM3UPYET 3aZaHNe rpaHu.

fwl |
o ll: npu Bbl60pe YKa3blBaeT, YTO rpaHb HE MOXET 6bITb yAaneHa, T. K. UMeeT 3anporpaMMnpoBaHHble onepauunn
(3T0 none 3ajaeTcsa aBTOMaTVIl-IECKVI).

e ki: nNpu BbIGOPE AKTUBM3MPYET MCMOJb30BAHME MPaHN TOMbKO B Ka4ecTBe BCMOMOraTesibHOM ANf NOCTPOeHus
ApYyrmux UKTUBHBIX rpaHeli. BcnomoraTtenbHas rpaHb NOCTPOEHUS HE MPOrpaMMUPYETCS U HE MOXET Aaxe
YUUTbIBaTbLCS B reOMeTpum getanu. IToT cTonbel, oTobpaxaeTcsa TOMbKO €C/IN NOAKIIYEHO 3a4aHNe NCXOAHOM
rpaHu (CM. Huxe).
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e MNIMA: coaepXuT uMs rpanu.

o XY: OTKpbIBaeT OKHO A/1 3a4aHuUs pexuma npencrtaBneHns naockoctu XY rpaHu B ABYXMEPHOM
npeacTaBfieHMU: O0Cb X FOPM30OHTaNIbHAa WKW BEPTUKANbHA WU HanpaBfieHNe ANnS KaXAoW U3 ABYX OCEN KOOpAuHaT.
OTOT cTonbew oTobpaXkaeTcs TOMbKO €C/i OH aKTUBU3MPOBAH.

e Z: BblbMpaeT HanpassieHWe OCU Z B BO3AyXe OTHOCUTEJIbHO MIOCKOCTU Xy FPpaHu. Z - 3T0 OCb MNy6uHbI,
nepneHAnKYnspHas MI0CKOCTM Xy rpaHu. MNpu Bbibope nons 3agaeT Tpy NeBble KOOPAWHATLI XyZ, B MPOTUBHOM
cny4yae KoopavHaTbl 6yayT npaBbiMU. 3aAaHHoe 34eChb HanpaBieHne yKkasbiBaeT, Kak paboTaeT UHCTPYMEHT
(CM. pUCYyHOK).

e [lpu ocu Z, 3a4aHHOM NONOXUTENbHON BBEPX,
MHCTPYMEHT BXOAWT B AeTallb CBEpPXY: Tpu
KOOpAWHaTbl OCel - npaBble (COOTBETCTBYET
npaBuny NpaBol pyKwW, rae: oCb X COOTBETCTBYeT
60nblWOMY ManbLy, OCb Y - yKasaTesbHOMY

> nanbLy, oCb zZ - 6e3bIMSIHHOMY);
e [py ocn Z, 3aaaHHOM NPOTMBOMNOSIOKHO

nokKasaHHOMY Ha pUCYHKe (MONOXWUTeNbHas BHU3),
WHCTPYMEHT BXOAWT B AeTalb CHU3Y: Tenepb Tpu
KOOpAWHaThl OCe - npaBble (COOTBETCTBYET
npaswy NeBON PyKU, rAe: OCb X COOTBETCTBYeET
60nblIOMY NanbLy, OCb Y - yKa3aTellbHOMY
nanbuy, oCb z - 6e3bIMIHHOMY);

Mpn ncnonb3oBaHUM NapameTpuyecKoro NPorpaMMMpoOBaHNS OpUeHTaLMsa OCYM BO3BpaLlaeTCs YHUBEpCalbHOWM
dyHKUmeln reomeTpuyeckor 6nbnmotekn geolzface; nside

e Sf: 3apaeT TONWMHY rpaHn. ECnv 3TO Nofie He 3ajaHo, UCMOAb3yeTCs 3HaYeHne No ymonyaHumo ="s" (TonwmHa
neranu).
3apaHve TONWMHBI MOXET NapaMeTpu3npoBaThbCs Ha:
e pasmMepbl AeTanu
e nepemeHHbie "0" n "v"

e I MEHHDbI I
Mpy Ucnonb3oBaHWM NapaMeTpUYecKoro NPOrpaMMmMpOBaHUS TOJILLMHA PaHX BO3BpalLlaeTcs
yHuBepcanbHon dyHKLMen reomeTpmyeckon 6ubnnotekn geol[sface; nside].

. : oTobpaxkaeT 3Ha4YOK UCXOAHOM FPaHM UCMNOSIb30BAHHOW NMpWU 3a4aHun GUKTUBHOW rpaHun. MHdopmMaumsa He
MOXET MEeHATbCA N 0TO6pa)kaeTcs TONbKO €C/IN OHa aKTMBM3MPOBaHa.

e PO{...} P1{...} P2{...} 3apaeT KOOpANHaTbI TPEX TOYEK rPaHN B CNeLnasbHOM OKHe (CM. HWxe). MNpn 3ToM
nosie B aKTUBHOM COCTOSIHUM 3TO OKHO 3amnycKaeTcs npu Haxatum niobon 6ykBeHHO-LNMGMPOBOI KNaBuLWN Uan
pyHKUMOHaNbHOW knasuwm F2.

e Pr1,Pr2,Pr3,Pr4,Pr5 3anaet 0 5 ONONHUTENbHBIX MapaMeTpoB rpaHu. 3agaHue 3HauYeHu MoXeT
napameTpusnpoBaTbCs MO NpasBwiaM, AeNCTBUTENbHBIM ANS TONWMHBI Sf. DTN 3HaUEeHNsT MHTEePNPEeTMPYIOTCS Kak
KoOpAMHaThl (TUNONOrMsA: ABOWHASA; eANHMLLA N3MePeHNs COOTBETCTBYET eAMHULE U3MEepeHUs aeTanm).
Cronbubl ABNAOTCSH AONOAHUTENbHBIMU. [TPU MCNONb30BaHMM NapaMeTpMyYeckoro NporpaMMmMpoBaH1sa napameTpbl
BO3BpaLLalOTCs yHMBEpPCanbHOW yHKLME reoMeTpmuyeckon 6ubnmotekn geol[prl; nside], geo[pr2; nside],...

geo[pr5; nside].

KoMaHabl, LOCTYMHble ANs U3MEHEHMUs PUKTUBHBIX rPaHei, Coaep)XaTcst B KOHTEKCTYaslbHOM MEHI0:

e UmnopTupoBaThb u3 cdaiia: MMNOPTMPYET 3aZlaHUsl NepeMeHHbIX reOMeTpuii U3 Apyrov NporpaMmel.
OTkpbiBaeTcs okHO ®ainn OTKpbTb C BO3MOXHOCTbLIO YNpaBieHNs NpeaBapuUTesibHbIM MPOCMOTPOM
3agaHHbIX rpaHeii. BHUMAHME: BbinosiHEHME 3TOM KOMaHAbl He yaanseT MUKTUBHbIE rpaHu C
3anporpaMMMpoOBaHHBLIMK OMEpaLUAMH.

KonupoBaTtb: KONUPyeT HAaCTPOMKM BbIbpaHHbIX rpaHen (TeKywas rpaHb, €C/in HEeT BbiOpaHHbIX IMHWUI) B
JNokanbHble NpuMeyvaHus. CKONMpOBaHHbIE FPaHW AOCTYMHbI ANS BbINOJIHEHUS NOCaeAytowel KOMaHabl
"BcTaBuTb" B Ty XXe UAK APYrylo nporpammy.

YT0o6bI BbIOpPATh UM OTMEHUTb BbIOOP rpaHu, LWENKHYTb Ha SYelike 3arofloBKka COOTBETCTBYHOLLEN
CTPOKMW, yaepxuBas HaxaTtol knasuwy [CTRL].

[ﬁ‘ BcTaBurb: NpucBaMBaeT HaCTPOMKN B COOTBETCTBMM C Konuner B JlokanbHOM 6ydepe. MoXxHO
) BblieNUTb ABa Clyvas:
ecnu JlIokanbHble NPUMeYaHns NPUCBaMBalOT TOJIbKO OAHY MPaHb: KOMWS BbIMOMHSETCS Ha TEKYLUeWn
rpatu;
ecnu JlIokanbHble NpUMeYaHns NPUCBanBalOT HECKOJIbKO rpaHei: Komnus BbIMOSHSAETCS C yYeToM
HyMepauuu rpaHei B npuMeyaHus. MNpun 3TOM rpaHb 7 KONUPYeTCS Ha rpaHb 7 U T. A., A0 3aBepLieHus
anemeHTOB B Hydepe.

Q Ypanurb: yganseT 3ajaHue BblbpaHHbIX MW TEeKYLen rpaHu, ecam HeT BbibpaHHbIX JINHUNA.
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Ypaanurb Bce: yaansdeT 3ajaHne Bcex MUKTUBHBIX FPaHel, He UMERLWMX 3anporpaMMUMpPOBaHHbIX
onepauui 1 He SBASIOLWNXCA UCXOAHBbIMU A1 TpaHei, KOTopble He MOryT 6biTb yAasneHbl.

30Ha oWNBOK COAEPXKUT CMUCOK TONIbKO OLWMOBOK, KOTOPble BO3HUKAU MpY 3a4aHUN DUKTUBHbBIX FrPaHEN.
HepelicTBUTENbHOE 3a4aHne CUrHANM3MpYeTCsl B CTPOKE, @ TakXXe B COOTBETCTBYHOLMX KeTKaX, Kak NoKa3aHo
Ha pUCYHKe:

2 ON & Wma XY Z o &) Po{. }P1{.3P2{.}
7 [ O HD []s 5 PO{X=-200 Y=0 Z=0} P1{X< Y=200 Z=0} P2{...
: o [l H:O [ sf &P PO{X=0 Y=hf/2 Z=0} P1{Afy)*=0 U=f Z==0} €

HepelicTBUTENbHOE 3aZaHMe MOXET OTHOCUTLCS K HECKOMbKMM 3aaHUsIM: reOMeTpusi, TOJIMUHA, A06aBEHHbIE
napaMeTpbi.

Ecnu reomeTpusi GUKTMBHOM rpaHN 3aaHa HenpaBWIbHO, MIOCKOCTb XY rpaHu COBMaAaeT C UCXOAHOM
NIOCKOCTbIO M OCb Z OPUEHTMPOBAHa B COOTBETCTBUM C MPOrpaMMUPOBAHUEM.

®DUKTMBHasA rpaHb BCeraa onpeaensieTcs Tpems OTAeNIbHbIMU TOUYKaMW HE Ha OLHOW JINHUK:

e PO - 3TO Hayano KoopaMHaT NMIOCKOCTU Xy
=] rpaHu

e P1 - TOuKka opueHTauum ocu x+;

e P2 - TpeTbsi TOUKa Ha MJIOCKOCTU XY:

i

Py e ecnu npamasa ansa P2-P0O nepneHankynsipHa
npsmon ana PO-P1: P2 - Touka opueHTauum
ocun y+;

e B NPOTMBHOM Clly4yae: onpeaensieTcsa Touka,
opueHTupyoLas ocb y+ B PY.

PacctoaHune PO-P1 3apgaeT AnvHy rpaHu.

PacctosaHne PO-PY 3agaeT BbICOTY rpaHu.

ape

] X F1

C onepaTuBHOI TOYKW 3peHUsl NPUBEAEHHbIE HA PUCYHKE TOUYKM M3BECTHbI He BCcerga. He Bceraa usBecTHbI
3Ha4YeHUs1 KOOPAMHAT TPexX ToYeK, 0AHaKo M3BECTHO:

e Ha CKOJIbKO rpaHb HAaK/IOHEHA OTHOCUTENbHO APYroi, unu

e KakoBa BbiCOTa rpaHu, unu

e r[e 3aKaH4MBaeTCs MJIOCKOCTb FpaHMu.
PeXuMbl 3alaHnsl 3TUX TPeX TOUYEK FpaHu UMEIT Lenbio obecneunTb BCe 3TU Tpu onuuu. B nocneaytowwmx
naparpacdax NpMBOASTCS NpUMepbI onpeaeneHns hUKTUBHBIX rPaHei.

®UKTMBHas rpaHb MOXET onpeaensaATbCs NoA0O6HO APYroN rpaHu AeTasnu, eC/iM MOXHO HaNoXWUTb TPU TOUYKWU FpaHen
onepauunsMm nepeHoca B Nto6oM HanpaBieHWe 1/uan NOBOPOTOM TOJIbKO Ha MAOCKOCTM XY 3TOW rpaHu.
MnockocTun ABYX rpaHer A0MKHbI O6bTb NapannenbHbl, @ NOyocu Z - HaKnaabiBaloLWMMnUCS.

Ha duKTUBHOM rpaHn, noaobHOM OAHONM M3 6 peanbHbIX FpaHer AeTanu, MOryT NPUMEHSTbCS onepauun u
TexHosorusi, obblMHO NMpUMeHsieMble K peasibHOM rpaHu.

3apaHune noaobHOM rpaHn BbINONHAETCS abCoMOTHO HE3aBMCMMO OT 3aAaHus UCXOAHOWN rpaHu: noaobue
OL,eHMBaeT reoMeTpuyeckme yCrioBUS rpaHu nocne ee onpeaeneHuns.

MHdbopMauma, oTHOCALWANACA K (PUKTUBHBIM FPAHSAM Ha JIOKaJIbHOW CTPOKe COCTOSIHUSA

JlokanbHasi CTpoKa COCTOSIHMSE C OAHOM BbIBpaHHOM CTPOKOM rpaHM MMeeT Cleaylowmn Bua:

ke |PD[D:D:D] PX[200:200:00 PY[12.46582;-12 4682;100] If*hf=f[252.8427,101.5427:100] Pri=5 Pr2=12

PO[...] Hayano KoopAuHaT rpaHu

PX[...] KpaKrHasa Touyka no ocu x+

PY[...] KpavHasa To4yka no ocu y+ (pacyeTHas)

If*hf*sf=[...] pa3Mmepbl rpaHu

Pri=..Pr5=.. pacueTHble 3HaYeHUs AN AOMONHUTENbHbIX MapaMeTpoB, eC/IN TaKoBble 334aHbl.

3aprl'J'IeHHble dJVIKTVIBHbIe rpaHu, NOBepxXHOCTU U MoaeInpoBaHue

3apaHne MUKTUBHbBIX FPaHEN MOXET yNnpaB/isaTb Takxe GyHKUMEN MOAeNUPOBaHUs AeTanu, 3a4aHus 3aKpyrieHHbIX
rpaHei MAn NOBEpPXHOCTEN, MO KOTOPbIM MPOCUM CM. CMeLuasnbHy0 AOKYMEHTauuo (MOXET BbBbiBAaTbCSA KOMaHAOM
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“PyKOBOACTBO N0 MOAENUPOBaHUID”, NpeayCMOTPEHHON B MEHIO ).

Mpumep 1

F= pogy p1gy P2} T X

WexogHana rpaHe

P1: Touka na ocu x+

X [i
Y |h-200
z [

- Touka Ha Mpatv B HANPIENEHWK T+
Az’ [=]][20
o

3aKpyruTE NnockocTe Y2 O
Jyra He cooTBETCTEYET CUCTEME KOOPAWHAT ]
L]

OcHoBHEIE Dy

/ POf400;0:0] PX[B00:250;0] PY[413.503;-21.605:70] H*hPsf471.695°74.492°70]

VST |5 | | o 0K || € Omiera

e WcxopHasa rpaHb: BbIGMpaeTCs CUCTEMA XyZ AN UCMOJIb30BaHMS KauyeCcTBE CUCTEMbI KOOPAWUHAT ANs
onpenensaemMoin GUKTUBHOM rpaHn. TO MOXET 6bTb abCONOTHAs NPSAMOYrofibHas CUCTEMa KOOpAMHAT Ha
netanu (Bbibop B cnucke: O6WKiA BUA) WM cUCTEMA XyZ APYroi peanbHON nnn dUKTUBHONM rpaHu. M3 cnncka
MCKIOYAOTCS 3aKpyrieHHble HUKTUBHbIE TPaHM WM 3aAaHHble Kak MOBEPXHOCTMU.

. Ei ! 3a4aeT TeKyLylo rpaHb Tak, 4Tobbl OHa coBnagana C BbibpaHHOM UCXOAHOM rpaHbio. 3Ta onuus
Ae3aKTMBMpOBaHa B Cllydae, eCc/siv ucxogHas rpaHb - O6wui Bua.

o e &

! TPV UHCTPYMEHTa NPUMEHSIIOT 3HauMTeNnbHoe npeobpa3oBaHne Ha Tpex Toukax rpaHu. B
YaCTHOCTU: FOPU3OHTaNbHAsA CUMMETPUS, BEPTUKANbHAA CUMMETPUS U NOBOPOT Ha 90°. DTU UHCTPYMEHTHI
MEHSIOT TPU TOYKMU C LNGDPOBbLIMM HACTPOMKaAMM U B NPSIMOYIOSIbHOW CUCTEME KOOPAMHAT: napaMeTpuyeckue
Ha3HayeHusl UM BbIGOP MONSIPHOM CUCTEMbI TEPSIOTCS.

. ul: B c/llydae obHapy>xeHusi coobuieHnin 06 owmbkax, NoAaHHbIX NpU onpeaeneHnn GUKTUBHOM rpaHu,
TekcToBas obnacTb NoA rpaduyeckuM 37IEMEHTOM ynpaBieHUsl nepeksodaeTcs Ha obnacte Owmnbok

3aaaHue ToueK rpaHm:

e PO: Hauano koopavHaT rpaHuK: 3aatloTCs KOOPAMHATLI X,Y,Z Havyana KoopanHaT GUKTUBHOW rpaHu (Touka
P0) B npsiMoyrosibHoM (NepBbi BbibpaHHbIN bitmap) unn nonspHon (BTopoii BbiGpaHHbIA bitmap) cucteme
KoopauHaT

e P1: Touka Ha ocu X+: 334at0TCs KOOpAMHaTbl TOYKM P1 B npsiMoyronbHoM (NepBbii BbiIBpaHHbIN bitmap) nam
nonsipHol (BTOpoW BbIbpaHHbIN bitmap) cucteme koopanHaTt

e P2: Touka Ha rpaHu B HanpassieHun Y +: 3aZal0TCs KOOPAMHATbI TOUKKM P2 B NpsiMOyronbHol (NepBbii
BbibpaHHbIN bitmap) nnn nonspHoi (BTopoi BbibpaHHbIM bitmap) cucTteme koopanHaT un 3agaeTcs BpalleHne
cerMeHTa p0-p2 OTHOCUTENBHO KaKkoW-1n6o ocu.

Mpy BbIGOPE NOCEAHEN YKa3aHHOM OMNUMM AaHHbIE B IEBOM KJIETKE MO3BONSAOT BbIBUMPaATh OAHY M3 6 nosyocen
KOOpAMHAT AeTanu:
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o A(z+)°, A(z-)°

o A(x+)°, (x-)°

o A(yH)°, Ay-)°.
BbibpaHHas nonyochb 3ajaeT 0Cb Y MCXOAHOM OCbto rpaHu (C HavasnoM B PO n HanpasieHueM y+ BAOSb
BblIbpaHHOM MOsyocK). ITO 3HAaYeHWe 3ajaeT yron BpalleHus (B rpagycax) oCu y+ rpaHu BOKpPYr CBOEN OCH
X: OCb BpallaeTcsl B NOJIOXKMUTEbHOM HanpaBieHUn K ocu z+ rpaHu (Bbibop Kak B: Z B BO3AyXe)

B npumepe:

e 1CXOAHas OCb Y+ rpaHu 3ajaeTcs Kak Z+ getanum;

e yroj BpalieHus coctasnset 20°:
e Npu Z B BO3AyXe B NpaBoi CUCTEMe KOOPAMHAT: NJOCKOCTb MPaHN BpallaeTcs Hapyxy durypbl
e Npu Z B BO3AyXe B JIEBON CUCTEME KOOPAMHAT: MIOCKOCTb rPaHN BpallaeTCcs BHYTPb GuUrypbl.

Moka Mbl 3a4anun NAOCKOCTb rpaHn, HO OCTaeTCs NO3MLUOHUPOBATb TOYKY P2: nmonyocb y+ dukcupoBaHa, HO
He nonoxeHue P2.
[Opyras kneTtka Bbibopa no3BonseT BbibMpaTb OAMH U3 pPa3INYHbIX CNOCO60B 3aBeplueHns 3aaaHus P2:
e hf: 3apaeT BbiCOTY rpaHu. Toyka P2 oka3biBaeTCsi Ha OCU Y+, Ha 3a4aHHOM pacCcTosHMM (None cnpasa
OT KNeTku Bbibopa). 3HaueHne 6epeTcs Kak abCoNTHOE 3HaveHne:
e X2;Y2: 3apaet koopamHathl (X, Y) P2, a koopavHaTa z BbMUCASETCA C YCOBMEM MPUHAANEXHOCTM
TOYKM NJIOCKOCTU rpaHu
e X2;Z2: 3apaet koopamHathl (X, Z) P2, a koopanHaTa y BbMUCASETCS C YCMIOBUEM MPUHAANEXHOCTM
TOYKW MNSIOCKOCTU rpaHu
e Y2;Z2: 3apaeT koopauHaThl (Y, Z) P2, a koopanHaTa X BbMUCASETCS C YCNOBMEM MPUHALIEXHOCTHN
TOYKWM MNSIOCKOCTU rpaHu
Mpw 3apaHnn AByX KOOpAMHAT Touka P2 06bMHO OKasbiBaeTcs 3a npegenamu ocu y+. Ha pucyHke Bbibop
caoenaH Ha Y2;Z2:
e Y2 3agaHa Ha none cnpasa knetku ("0");
e Z2 3afaHa Ha nosie cnpasa, HO noa knetkon ("s").

Ha PUCYHKE NOKa3aHO NOCTpoeHMe Anda onpeaeneHuna rpaHn ¢ 3agaHHbiMU HaCTpOVIKaMVIZ

e [leTanb nokasaHa C OCAMW, OPUEHTMPOBAHHBIMW KakK Ha YepTexe TpexX KapTe3maHCKUX KOOpAMHAT,
npMBeAeHHOM BHM3Y csieBa (Touyka 1 - Ha4yano KoopauHaT ocelt)

Ha4yano KoopAauHaT rpaHu - PO, a ocb X+ Haxoautcs mexay PO n P1

oT PO nokasaHa nonyocb, OPUEHTUPOBAHHAsA KakK Z+ AeTanu: 3TO OCb Y+ rpaHn Npu Hy/1EBOM BpaLLEeHUN
npu BbibOpe NpaBol CUCTEMbI KOOPAMHAT OCb Z+ rpaHu OPUEHTUPYETCS HapyXy pUCYHKa

ocb Y+ nosopaumBaetcs Ha A° (20°-> nonoxutesibHoe 3HayeHue -> BpallaeTcs K OCU Z+ rpaHu)
koopaunHaTtbl (Y, Z) dukcupytoT Touky P2 Ha neBoi 60k0oBON rpaHu getanu: P2 obpasyeT € oCcbio X rpaHu
(ot PO go P1) yron meHble 90°, N03TOMYy nepecyuTbiBaeTCs npoekums P2 Ha ocb Y rpanu (PY).
JInHelHble O0Tpe3KKn, coeamHsolmMe Hadano KoopavHat rpaHn ¢ P2 n P2 ¢ PY, ykasbiBaloT HecoBnaaeHue
mexay P2 n PY.
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Mpwumep 2

B npvBeaeHHOM HWXe npuMepe 3a4aiuM BUKTUBHYIO rpaHb (yXXe onpeaesieHHY) B Ka4eCTBe UCXOAHOW rpaHu:

4 pog} PL{} P2{} (7=

WexoaHan rpaHs 7:TpaHb 7 . @ i

P0: Hayano KoopaMHaT rpaHM

Koopamxara X lf/2
Koopomxata Y 0
Koopowhata 2 ]

P1: Touka va ocu x+

Koopomnara X If
Koopomuara hf/2
Koopomxata Z 0

P2: Touka Ha rpaHW B HENPEBENEHKM Y+
Az Bozmyx)” - || 10

hif »| 100

2l

Ok | | OmveHuT:

e NcxopHaa rpaHb: BbIGOP NOKa3biBaET, YTO HEOH6XO0AMMO 3a4aTb rPaHb C UCMOIb30BAHWMEM CUCTEMbI XyZ APY oW
(UKTUBHOM rpaHun: rpaHun 7. [lns Hac rpaHb 7 - 3TO rpaHb, 3agaHHas B Mpumepe 1. KneTka Bbibopa UCXOAHOM
rpaHv npegnaraeT CNUCOK rpaHen:

e BCe peanbHble rpaHn getanm (BHUMAHME: Takxe HeynpaBfisieMble peajbHble rpaHn)

e (PUKTUBHbIE FPaHN, 3aaHHble Ha AeTann C HOMEPOM MeHblLLe HOMepa onpeaensemon rpanHu. Ecnnm,
HanpuMmep, Mbl 3a4aeM rpaHb 8, MOXHO BbibpaTb peanbHy UCXOAHYIO FpaHb UK, ecnn GUKTUBHYIO, -
TONIbKO rpaHb 7

e PO: Hauyano koopauHaT rpaHuK: B pamke BblbpaH nepsbii bitmap (6utoBas kapta). Boibop Noka3sbiBaeT, 4To
AN TOYKW M3BECTHbI TPU KOOPAMHATDI, HO TENEpb 3TO KOOPAMHATLI, 3aAaHHble Ha rpaHu 7. MNong, oTHocsawmecs
K KOOpAWHATaM, NO3MUMOHUPYIOT Hayasno KOOpAMHAT rpaHu Ha NOAoBUHY ocu X rpanun 7 (If/2; 0; 0):

e WCMNOJSIb30BaHWE B NMapaMeTpuMyeckoM NporpaMMMpoOBaHuM nepeMeHHbix aprymeHToB If, hf, sf (anuHa, BbicoTa
M TONALWMHA rpaHn) obycnasnmMBaeT MCNOb30BaHME 3HAYEHNN pa3MepoB rpaHn 7

¢ BHUMAHME: 3HaueHue KoopaunHaTta Z, ecnu oTAnYHO OT 0, MCNONb3YET Te Xe MPUHATbIE 3HaKK, KOTOpble
MCNONb3YIOTCA AN rpaHein (oTpuuaTesbHbIA UM NOMOXUTENbHbBIN NPU ONepauun Ha rpaHun)

e P1: Touka Ha ocu X+: 1 B 3TOM c/siy4yae B paMmke BblbpaH nepsbii bitmap. Boibop nokasbiBaeT, YTo 4715 TOUKMK
M3BECTHbI TP KOOPAWHATLI, KOTOPble M 34eCb 3afaHbl Ha rpaHu 7. Monsa, oTHoCcsAWMeCs K KoopavHaTam,
nosnunoHmpytoT Touky P1 Ha (If; hf/2; 0);

e P2: Touka Ha rpaHu B HanpaBneHum Y+: Tenepb B paMKke BblibpaH TpeTui bitmap: BbibOp NokasbiBaeT, 4To
M3BECTEH HaK/IOH rpaHN OTHOCUTENbHO OAHOM M3 OCel KOOpAWHAT UCXOAHOM rpaHu (rpaHb 7). 3agaHusa
@HaNorn4yHbl NpeabiayLemMy npuMepy:

e A(z BO3AayXx)®: COOTBETCTBYET yXXe pacCMOTPeHHOMY Bbibopy A(z+)°, ToONbKO Tenepb coobuieHne
MOKas3bIBAET, YTO BbIBOP HAXOAUTCSA Ha MOAyoCcu z B Bo3ayxe (aHanornyHo: A(z aetann)® CooTBETCTBYET
y>X€& pacCMOTpeHHOMY Bbibopy A(z-)°, TONbKO Tenepb cooblieHme nokKasbiBaeT, YTO BbIOOp HAaX0AUTCSA Ha
nosyocu z B onepauuu getanu);

e hf: Touka P2 Tenepb onpeaensieTcs 3agaHMEM BbICOTbl FPaHu.
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Mpwumep 3

I pof} P1{} P2{} -7 |==)
WexoaHan rpaHs OBwmi eno - @

P0: Hayano KoopaMHaT rpaHM

Koopamxara X 142
Koopomxata Y 0
Koopowhata 2 ]

P1: Touka va ocu x+

Alzy)® -] 45
X =]
7 =

P2: Touka Ha rpaHW B HENPEBENEHKM Y+

Koopomara X ]
Koopomuara h
S }g Koopomx 0
i
PO x‘
TonwmHa s z

S|

| Ok | | OmveHuT:

e UcxopHas rpaHb: 3agaetcsa O6wui Bua. Beibop nokasbiBaeT, YTO HEO6X0AMMO 3a4aTb MUKTUBHYO rpaHb C
ncnonb3oBaHneM abCcontoTHOM CUCTEMbI XYz AeTanu

¢ PO: Hauano koopauHaT rpaHm: B paMke BbibpaH nepsbii bitmap. Beibop nokasbiBaeT, UTO AN TOYKN U3BECTHbI
Tpu KoopanHaThl. ons, oTHoCALWMeCS K KOOpANHATaM, NO3ULMOHUPYIOT Hayano KOOpAMHAT FPaHn Ha MONOBUHY
ocu x getanm (I/2; 0; 0):

e P1: Touka Ha ocu X+: B paMke BbibpaH BTOpo bitmap. Bbibop nokasbiBaeT, YTO ANS TOYKM U3BECTHbI
NnonsipHble KOOpAMHATbl HA OAHOM M3 TpeX KapTe3naHCKUX NNockocTeln aetanu (ecnm 6bl bbna 3apaHa McxoaHas
rpaHb, Mbl 66l Ckaszanu: "...Ha OAHOM U3 TpeX KapTe3naHCKUX MIOCKOCTeN ucxoaHon rpann"). NprueeaeHHble nons
3afaHus OT/IMYAOTCS OT NpeabiayLwmx ciyYvaes:

e A(xy)° 45: neBas knetka Bblbopa No3BonseT BbibMpaTb OAHY M3 3 KapTe3MaHCKUX NJIOCKOCTEN:
e A(Xy)°: NNOCKOCTb BpaLleHUs Xy
e A(Xz)°: NNOCKOCTb BpaLLeHns Xz
e A(yz)°: NNOCKOCTb BpalleHus yz
OTO0 3HayeHWe 3afaeT yrof BpalleHus B rpasycax Ha NioCcKOCTU M notoc (LEeHTP) NOASIPHON CUCTEMbI -
Touka PO: ocb, BbixoasawWwas n3 PO Ha NIOCKOCTM M C 334aHHBIM Yr/IOM onpeaensieT ocb X+ rpaHu.
Ha Tpex nnockocTsaX yron BpalwaeTcs Non0XUTeNbHO:
e C OCblo X+, 3aMbiKatwowencs K Y+, Npu NI0CKOCTU BpaLLeHUs Xy
e C OCbl X+, 3aMbiKaloLWencs K Z+, npu NI10CKOCTW BpaLleHns Xz
e C OCblo Y+, 3aMbiKaloLWwencs K Z+, Npu NI0OCKOCTU BpalLeHus yz

Monyockb X+ dumkcuposBaHa, HO He nosnoxeHue P1 Ha Hel.
e X I: kneTka Bblbopa cneBa No3BONSET BbIOMpaTb 0AWMH U3 3 pa3nnyHbIXx cnocobos 3aaaHns P1 Ha
NJOCKOCTN MONSAPHOW CUCTEMBI:
e U: 3ajaeT Moaynb NonsiHOM cucteMmbl (paccTtosiHme P1 oT PO Ha nAoCKOCTM BpaleHus ). 3HavyeHne
6epeTcs kak abconoTHOE 3HaYeHue
o X: 3ajaeT KoopaunHaTy x P1, a KoopAuHaTa y BbMUCASETCS NpY YCAO0BUU NPUHAANEXHOCTM OCU X+
rpaHu
e Y: 3ajaeT koopauHaTty y P1, a koopanHaTa y BbMUCAAETCSA NPU YCIOBUN MPUHAANEXHOCTU OCK X+
rpaHu
KoopaunHaTtbl, NpyBeAeHHble B CMUCKE, COOTBETCTBYIOT MIOCKOCTU BpaLLeHus:
e (X, Y), ecnn NnocKoCTb BpaLleHus Xy
e (X, Z), ecnn NnOCKOCTb BpaLLeHnNs Xz
e (Y, Z), ecnn NnOoCKOCTb BpalleHus yz
Ha pucyHke Bbibop caenaH Ha X1=l:
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Takum obpasom, Mbl 3aaanun nonoxeHune P1 Ha BbIGpaHHOM NIOCKOCTU MNONAPHOM CUCTEMbI, OCTaeTCs

onpeaenvTb NOSIOXKEHME Ha OCW, NeprneHANKYISAPHON NMIOCKOCTU.

e Z 0: kneTka Bbibopa cnesa No3BonseT BbIbUpaTb OAMH M3 3 pasniMyHbIX cNnocoboB 3adaHnsa P1 Ha TpeTbel
ocu (B npumepe - ocu Z):

e Z: HErnocpeacTBEHHO 3aJ4aeT MoJIOXKEHNE;

e Z+: 33/la€T U3MEHEHME MNONOXEHUSA OTHOCUTESNbHO 3HaYeHusl, 3aJaHHoro B Toyke PO;

e AZ°: 3ajaeT U3MEHEHME yriia OTHOCUTENbHO 3HAaYeHUs, 3aA4aHHOro B Touke PO. 3agaHHoe 3HayvyeHue
NPUBOAMTCS K UHTEpBany 3HayeHun B npegenax ot -90° go +90°: 3HayeHMe cuMTaeTCs NpaBUIbHbIM,
€CJIN OHO COAEPXUTCS B 3TOM MHTEpBase, 3a UCK/OYEHNEM Npeaenos (pa3Huua Mexay 3HavyeHusaMu
3Hauyuma, ecnm 6onble yem anNcunoH®=0.001°). MonoxutenbHble 3HaYEHUS yrnia onpeaensor
yBe/IMYeHne KOOpAMHaTbl, OTpuLaTe/NbHble 3HAaUEHMSA ONpeaensoTCa YMEeHbLUEHUE KOOPAMHATbI.

3apaBaemas 34eCb KOOpAMHATa COOTBETCTBYET OCW, NeprneHANKYISPHON MNOCKOCTW BpaLleHUs :

e Z, €C/QIN NJIOCKOCTb BpaLLeHUs Xy

e Yy, €C/IN N/IOCKOCTb BPaLLEHUSA XZ

e X, €C/QIM NJIOCKOCTb BpalLeHUs yz

e P2: Touka Ha rpaHu B HanpaBJ/ieHMM y+: B pamke BbibpaH nepsbii bitmap. Beibop nokasbiBaeT, YTO ANS TOYKMK
M3BECTHbI TpU KoopAauHaThl. ons, oTHocsWwMecs K KoopAnHaTaM, No3vunoHUpYT Touky P2 Ha (0; h; 0); P2
obpasyeT ¢ ocbto x rpaHun (ot PO go P1) yron meHblie 90°, NO3TOMY nepecyuTbiBaeTCs Npoekuuns P2 Ha ocb y
rpaHun (PY). JInHelHble OTpe3Kku, KOTopble B rpaddnyeCcKoM npeacTaBleHNN COeANHAIOT Havyano KoopAnHaT
rpaHn ¢ P2 n P2 ¢ PY, yka3blBaloT Kak pa3 HecosrnageHue mexay P2 n PY.

Mpumep 4

3aflaivM rpaHb napasiesnibHO YXe ApYroi CyLlecTBYOLWeNn:

Fj Po{} P} P2{Y 7 ==l

Wcxooran rpaHe 5: Back - @
- !

PO: Hauyano koopauHat rpatu

Koopomhata X 0
Koopomxarta Y 0
Koopomkata Z -100

P1: Touka va ocn x+

Afoy)® -0
o] - K
7+ -

P2Z: Touka Ha rpaHK B HENPEENSHMN T+

Afxy)® - || 190
u - | hf
7+ -
Pl }.E
TonwwmHa o

Ok | | OmeHHTE

UcxopnHas rpaHb: FpaHb 5: 3ateM BbibepeM KHOMKY @j 3ajaavM koopamHaTy Z Touku PO Ha koopauHaTy —
100 ans nepemeLLeHUs rpaHn No 0Cu Z- UCXOAHOM rPpaHn M NOJSlyUYMM rpaHb, Kak nokasaHo Ha pucyHke. Ecau
HeobxoAMMo cMecTuTb Touky PO no koopavHaTaM X W/WnK y: 3afaTb 3Ha4YeHus, oTnYHble oT 0. Ecnmn
HeobxoAMMO 3a4aTb Apyrue pasMepbl ANVHbI U/WAK BbICOTbI: 3aMeHUTb 3HayveHus If n/unu hf.

Pa3zanen npmBA30K

3T0 Heoba3aTenbHas CTpaHuua .
B aToT pasgen exoaunt VIHCbOpMaLI,VIﬂ UCKNKYUTENIbHO KJIMEHTCKOIO XapaKTepa. 3anaHus NpeacTaBNAOTCA Kak
CKOHd)VIprVIpOBaHHbIe B cneumanbHON beHKLl,VIVI M UMEKT 3Ha4YeHNEe, HE U3BECTHOE MPUIOXEHUID.
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[eicTBUTENbHO NPUBEAEHHOE ANS1 KIMEHTCKOW MHbOpMaummn CneumanbHbIX YCTaBOK.

OnTuMmusayuumn

3T0 Heoba3aTenbHas CTpaHuua .

B aToT pasgen exoaunt VIHCbOpMaLI,VIﬂ UCKNKYUTENIbHO KJIMEHTCKOIO XapaKTepa. 3anaHus npeacTaBNAOTCA Kak
CKOHd)VIprVIpOBaHHbIe B CcneumanbHOn beHKLl,VIVI M UMEKT 3Ha4YeHNE, HE U3BECTHOE MPUIOXEHUID.
[evicTBUTENBHO npuneeaeHHoOE OAnd KJIMEHTCKOM VIHd)OpMaLI,VIVI CneumnanbHbIX YCTaBOK.

NMocnepoBaTesiIbHOCTU

3T0 Heoba3aTenbHas CTpaHuua.
Mo3BonsieT 3agaBaTb 0CO6bLI nopAaAao0K BbINOJTHEHUA onepauMVl, 3a4aHHbIX B UENOM ANna AeTanlun.
JTa CTpaHuua opraHmM3yeT onepauum B Ta6nmuy: KaXaaa CTpOoKa COOTBETCTBYET OZHOM onepauunu.

B Muwwn (|55 G X Y. Z.T. -
1 37 (@ 1 SETUP X173.6501 Y27.3265 25 M1G1T6D13
» 13 & HOLE X52.1097 Y19.6162 Z-12 M1G1D8
I 39 @Eﬂj HOLE X88.6356 Y16.5528 Z-12 M1G1D8
£ 40 3 HOLE X108.9016 Y16.5528 Z-12 M1G1 D8
2 41 4 HOLE X145.6631 Y21.9727 Z-12 M1G1D8 -

e 3aroJIoBOK: COAEPXUT HOMEP NOCNenoBaTENIbHOCTM MO NOPAAKY

o @: rpacduyeckun oTobpaxkaeT rpaHb, Ha KOTOPOI 3anporpaMMuMpoBaHa onepauus. MNpu NnpoBeAeHWU Kypcopa
MbILM MO 3HauKy oTo6paxaeTcs Mofckaska C HOMEPOM rpaHu
e JluHUA: HoOMep onepauuu No NopsiAKy B NporpaMMe rpaHun

e Hls: kneTka BblBMpaeTCs, eciv onepauns ABASETCA KOHCTPYKLMEN

o .} 3Ta A4Yeiika yKasblBaeT OCHOBHOM NPUCBOEHHbIM ONepauuu LBET B 3aBUCUMOCTM OT Tuna onepauum
(ToueyHasi, noaAroToBka, OTpe3ok nNpoduns) unn paboyero koaa

e 7 (pnar ontummsauumn onepaunn (HeobsizatesnbHbIM). MHTepnpeTauusa gnaara 3aBUCUT OT KaXXaoro
OTAENbHOMO MpUMEHeHUs. MOXHO MOAKMIOUNUTE UM OTKJIIOUYUTL OTAENBbHYO KNETKY WUAKU, NPU UCMNOSIb30BaHUK
KOMaH/[ KOHTEKCTYasibHOro MEHK, MOXHO MOAKOUYUTL UM OTKIIIOUYUTb HECKOMBbKO KNeToK. OTo none -
eMHCTBEHHOE M3MeHsieMoe B Tabnuue none.

o Onepauwmsi: onucaTesnbHbIi TEKCT onepauum

o G..X..Y..Z: otobpaxaeT umsa ASCII onepauumn, TOYKY NPUMEHEHUS U 3aZaHusl TexHonormm (CTaHok, rpynna,
ronoBKa, WNUHAENb, AMAaMeTp, TEXHOIOTMYECKUA NMPUOPUTET).

Ecnv no MeHbluen Mepe oAHa 13 hUrypupyoLKX B CNUCKE onepaunii MeeT 3afaHHoe onncaHue unun Ums,
pnobasnsietcsa ctonbeu ansg mx otobpakeHus.

KoMaHAbl, NpeayCcMOTpEHHbIe ANt U3MEHEHUsI CMMCKa NnocsieioBaTelbHOCTEN BbIMOSIHEHWS, COAEPXaTCs B
KOHTEKCTYa/IbHOM MEHI0, KOTOpOEe MOXEeT Bbi3bIBaTbCS HaXaTWUeM MPaBoi KHOMKW MbIUN B 30HE OKHa.

E] UHnumanmsmpoBaTh AeTanb ANA npoueaypbl NPOrpaMMUMpPOBaHMA: MHULMANU3UPYET CMUCOK MO
aBTOMATUYECKOMY MOPSAAKY rpaHen (BepxHsis rpaHb NEpPBON, 3aTeM: HMXKHSSA, nepeaHsis, 6okoBas
npasasi, 3aaHsas, 6okoBas nesas, GUKTMBHbIE C HOMepaMu € 7 no 99) u NporpaMMmMpoBaHMeE KaxXaown
rpaHu. OTa KOMaHAa aHHY/IMPYyeT BCe U3MEHEHWs, BHECEHHbIE BPYUHYIO MPU OTKPbITUN CeaHca
(BbipezaTtb, BcTaBuTb, 3agaHune dnara ontuMmusaumm).

Q UHuumanmsmpoBaTh rpaHb Ans npoueaypbl NPOrpaMMUPOBaHMUs: BCTaBNSIET CNUCOK onepauni
rpaHn, K KOTOPOM OTHOCUTCS TeKylaa cTpoka. Hanpumep, npun Bbibope 3TOM KOMaHAbl HAa OAHOM
CTpOKe, KOTopas NPUBOAMT onepaLuio Ha rpaHb 4, BCTABASIOTCS BCe onepauuu rpaHn 4 HaymMHas co
TOW Xe CTPOKM C COXpaHeHMEM Mopsiika NPOrpaMMMPOBAHUS 3TON FpaHu.

AxTuBupoBaTb dnar ontuMmMsaummn: akTuBMpyeT daar onTuMmsaunmn BbiBpaHHbIX CTPOK. DTa KoOMaHaa
Heobs3aTenbHa.

ﬁ, AesakTuBuposBaTb dnar onNnTUMMU3aLMK: OTKJ0YaeT daar oNTUMM3aumm BbiIbpaHHbIX IMHUA. ITa
KoMaHaa HeobsaszaTenbHa.

Bbipe3aTtb: yaansieT BblbpaHHble CTPOKKN (TeKyL Yyt CTPOKY, eCaM HET BbibpaHHbIX CTPOK) M3 Tabnuubl
1 BBOAMT UX B JIOKasbHble NpUMeYaHus. 3Ta KoMaHAa AOCTYMNHa TOMIbKO €C/N NIoKasibHble NpuMeYaHus
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6.4

nyCcTbl. YTO6bI BbIGpaTb WAM OTMEHUTb BbIBOP CTPOKM, WENKHYTb Ha f4elike 3arofoBka
COOTBETCTBYHOLWEN CTPOKN, yaepxmnBasa HaxaTon knasmwy [CTRL]. Ans oTMeHbl Bbibopa Ans BCero
CnucKa, LWenKkHyTb B Ntobom mMecTte Tabnuubl.

[ﬁ‘ BcTaBuTb: BCTaB/sSIET COAePXMUMOe NOKanbHOro 6ydepa B TEKYLLY CTPOKY M 0CBOb6OXAaeT
) nokanbHbIM 6ydep. 3Ta KOMaHAa AOCTYMNHA TOJIbKO eCnu ogHa unm 6onee CTpPoK 6bUM BHeCEHbI B
NoKanbHbIM 6ydep CTPOKM BBOASATCA A0 MAWM NOCE TeKyLen onepaumm B 3aBUCMMOCTU OT
noAKYeHus ¢pnara BBoOAa Ha CTPOKE COCTOSIHUS.

I= BCcTaBUTb CHU3Y: BbiGUPaET TOUKY BBOAA CBEPXY/CHU3Y OTHOCUTESIbHO TEKYLLEN JINHUMN.

MOXHO M3MEeHWUTb NOPsILOK OnepaLuuii Takxke NyTeM 6yKCUMPOBKU B NpeAenax 30Hbl Tabnuubl. 3Ta 6yKcupoBka
NpUMeHsIeTCs K Bbi6paHHbIM CTpOKaM (TeKylleil CTpoke, eciv HeT BbiBpaHHbIX CTPOK) M MOAK/OYaeTcsa nyTeM
YyOEPXMBaHUA HaXaTol NpaBol KHOMKMW MbIUK 10 YCTAHOBKMU B HY>XHOE MOJIOXEHWe B CNUCKe. Vi3MeHeHue cnucka
nyTeM 6yKCMPOBKM He 3aBUCUT OT COCTOsIHWUA JlokanbHoro 6ydepa.

CTpOKa KHOMOK cnesa Tabnuubl npnBOoAUT KOMaHAbl MNOME3HbIE AN MOAENTMPOBAHUA CMNUCKaA:

’ ’Z 3anyckaeTt Fpad)VIHECKOE mMoaennpoBaHue. TeKyLLlaﬂ onepauuna nepeMellaeTca C nepBon Ha
_IJ nocneaHwt CTPOKy CNUCKa C CoOXpaHeEHMEM MOCTOAHHOIO nepuoaa. MO,D,eJ'IVIpOBaHVIe MOXHO

- NMPUOCTaHOBUTDb, BbI6VIpa$I KHOMKY -I-I, n BOBO6HOBVITb, Bbl6l/lpaﬂ 3aHOBO ’ . KHonka . 3aBepuwaeT
i mMoaennpoBaHue.

CKOpOCTb MOoAEeNNPOBAHNA MOXET MEHATLCA NMpKM NOMOLWM Cneayrwmnx KHOMOK:
'f—.-‘:' 3a4a€eT CKOpPOCTb MOAENNUPOBaAHUA NO YMONAYaHUIO

.;-'ﬂ_'-.: YMeHbLUaeT CKOPOCTb MoAeNnpoBaHuUA

&Z YBENYMBAET CKOPOCTb MOAENNPOBAHUA

Ha ocHoBe 3agaHHOro B nHamsuayanusaumm TpaCAD, rpadumka MoXeT AOMONHATBCS BCEMU
3anporpaMMMpoBaHHbIMU ONepaLnaMN UK Xe TOMIbKO onepaumnsaMm, Ans KOTOPbIX MOXHO 3aAaTb
nocneaoBaTenbHOCTb. B 3TOM cnyyae He oTobpaxkaloTcs onepaumn, COOTBETCTBYOLLME:

e OrepauusiM Ha rpaHu-peTanu

e OTKPbITbIM MPOoUNSAM

e BJIOXEHHbIM BbI3OBAM MOAMporpamMMbl UM MakpornporpamMmbl

e orepauusaM, Ana KOTOpPbIX Ae3aKTUBMPOBAHO UCMOJIb30BAHUE MOCAeA0BaTENIbHOCTHU

B rpacdmnueckomM npeacTaBieHMM NOKa3biBaeTCa onepauusi, COOTBETCTBYOWasa BbibpaHHOM B Tabnuue cTpoke.
MpeactaBneHne MoxeT 6bMb B TpexMepHOM n3obpaxeHun (3D), kapkacHOM npeacTaBAeHUU, OTAENbHON rpaHu
(2D).

MO>HO onpeaenvTb onepauunio UK BbINOMHWUTL BbIGOP TakXXe HEeNnocpeaCcTBEHHO B rpadmnyeckon 30He:

o [Shift+(neBas kHoONka MbiwmM)]: 3anyckaeT BbIBOP 30Hbl. 3aK/lOYEHHbIE B YKa3aHHOM OKHe onepauum
[06aBnsATCA K TeKkyweMy Bbibopy B Tabnuue. MNpn HaxaTon Takxe knaBuwe [CTRL] coxpaHsitoTcsa
npeabiayLme Bbibopbl, B MPOTUBHOM Cllydae OHW O6HyNnsoTCS.

e [CTRL+(wenyok 1eBO¥ KHOMKMU MbILIM)]: Nepek/toyaeT COCTOsIHWE Bbibopa onepauun, 6amxkanwen K
MOJIOXKEHUIO MbILLN

e B MPOTMBHOM c/lyyae: (L4eN4YOoK JIeBOM KHOMKOM MbIlLUKM) NepemMellaeT TeKYLLY CTPOKY K onepauuu,
6nvxanwen K NoaoXeHUIo Mbilwn, 06HyNAa BCce BbIGOPbI.

Mpu BbIXOoAe U3 CTpaHuubl "TlocieaoBaTeNbHOCTU" NPOUCXOAUT NOSHOEe 06HOBMEHNe rpadmnyeckoro npeacTaB/ieHus
nporpaMMmei.

NMpoaBuHyTbIE 3apgaHUA
UcknroueHuns

OTa KoMaHAa HeobsizaTenbHa M AOCTYyMNHa B rpynne 3apaTh BkNaakv PegakrupoBaHue .

TpaCAD no3BonsieT UCKIIOYUTb U3 BbINOSIHEHUS TPYNMNy onepauui, onpeaeneHHbix obwmnm 3HavyeHmeM cBoncTea: L
(Cnow), K, K1 n K2. UcknoueHne 3KBUBAIEHTHO AOMOSIHUTENIbHOMY JIOTMYECKOMY YC/I0BUIO C TON 60MbLLION
pasHuLei, YTO OHO He OCTaeTCs 3anucaHHbIM B NMaMsATb U apXMBUPOBAHHbBIM B NporpaMme. 3ajaHHble 34eChb
WCKJTIOYEHUS MPUMEHSIOTCS K NporpaMme C BbIGOPOM cneuunanbHOro Buaa Jlormdyeckux yCcaoBui,
npefycMOTpeHHoro B rpynne Bupabl Bknagkun OTo6pasurb. Bo3MOXHOCTb 3aA4aHNa UCK/TIOYEHUA B CTaHKe
onpeaenseTcs NpUIOXKeEHUEM yNpaB/ieHUs CMMCKaMM BbINOSIHEHWS.

Ka)caas cTpaHuua OKHa AOCTYMNHa TOMbKO €Cnn NOAK/II0YEHO ee yrnpaBsfieHue.
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"__:] MckntoueHma @

Cnoit | Mane K|

00. Cnaia
P 01.Choi
02 Cnoid
03.Cnoi
(4. Cnoia
05.Cnoii
06.Cnoli
07 Cnoii
08 Cnoii

BeimonHWT: BCE

L I = TS B SRS R B

[=0=]

| Ok |

| CmasHUTE |

e CnoW 4119 3afilaHus UCKIHOUYEHUIA ANs 3HaYeHuit cBolcTBa "L" Ana KaXk4oro c/iosi NpMBOAATCS HOMEpP U UMS
MPUCBOEHHbIE C/I0K0, MAaKCMMYM 16 3HaYeHU (AN NOC/eAyoLWMNX 3HAYEHU HeNb3s 3a4aTb UCKIIOYEHNS).
MMeHa cnoeB MOXHO M3MEHWTb Ha CTpaHuLUe, KOTopas OTKpbiIBaeTCcs U3 MeHto MpuMeHeHne

UHavBuayanusupoBaTtb->LlBeTta->Cnoit). CocTosiHME C/loa yKa3aHo B cTonbue, 3arofloBKOM KOTOPOMY

CNYXWT 3HauoK % : dnaxok Ha sueiike [¥| ykasbisaeT, uto Cnoit oTknoueH (Ha pucyHke - Cnoii 1)

MepBas cTpoka cooTBeTcTBYeT Ccnoto 0 (He3aaaHHbIA CoK).

KHonka [BbinonHurb Bce] cbpacbiBaeT BCe 3aAaHHble Ha CTPaHWLLE NCKIOYEHWUS.

BbibpaTh kHoMky [OK] Ans 3apaHnst MCKAKOYEHUI @aKTUBHOW MporpaMMe Tak, Kak OHW 3a4aHbl, U NPSMOro
NOAK/IOYEHNST BUAA Ha JIOTUHECKUX YCNOBUSIX.

e Mone K: ans 3agaHusa UCKAOYEHUM Ana 3HadeHun ceokictBa "K"
e Mone K1: ans 3agaHus UCKIOYEHNA ANst 3Ha4YeHui ceoncTea "K1”
e Mone K2: ans 3agaHus UCKIOYEHNA ANst 3Ha4YeHul cBoncTea "K2”

Takxe ana nonen (K, K1, K2) MOXHO Ha3HayuMTb UCKIOYEHMSA MaKCUMYM Ans 16 3HaYeHui.

Cnom

OKHO 3ajaHus Bbi3bIBAETCA U3 BKNaAkM PegakTupoBaHue B rpynne 3apaaTthb @

MpuBoasTcs cnon, ynpaensemble B KoHdurypauun TpaCAD (B npumepe: ao cnos 8), B ntobom cnyyae, MakCUMyM
16 3Ha4veHui.

B 3TOM OkHe MOXHO 3afaTb PUNbTPbl M306paKeHNsS N U3MEHEHUS KaXAoro Cos.

3apaHHble 34eCb GPUNLTPbI U306paXkeHns NPUMEHSIIOTCS K NporpaMMe BbI6OpPOM cneuunanbHoro suaa Caou,
npefycMOTpeHHoro B rpynne Bupabl Bknagkn OTo6pasurb.

®UNbTPbl USMEHEHUS MPUMEHSIIOTCA HaMNpAMYIO: HeNb3si M3MEHUTb onepauun ¢ 3ab10KMPOBaHHbLIM 3aA4aHHbBIM
3Ha4yeHneM cnos.
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'1_:] 3aaate cnom

x:.
B

P 00. Cnoii
01. Cnol
02 Cnok
03. Cnoi

05. Cnoi
0&. Cnoi

7. Cnoi
0g. Cnoi

=
=]
=
=] | |tn |4 (L2 (ka3

==
<

[NokazaTs BCe |

PasfnokupoEats Boe |

Ok |

OmeHUTE |

e Ctonbeu 3aronoBKa: A/ KaXAoro cnos npnBoAATCA HOMEP U UMA, NPUCBOEHHbIE C/10H0 (MO)KeT MEHATbCA Ha

CTpaHuue, KoTopas OTKpbIBAaeTCcs U3 MeHwo MpuMeHeHve UHauBuAyanusvpoBaTb->LlBeTa->CnoW)

. Il*: COCTOSIHME BMAa Cnos: hNaKok Ha KeTKe yKas3blBaeT, YTO C/I0M OTK/IOYEH OT OTobpakeHns

il
o 2 cBobonHoe mnu BaGHOKMpOBaHHoe COCTOAHME Cno4d: = d)J'Ia)KOK Ha sAvelke YKa3blBaeT, 4TO cnou

3abnokunpoBaH
MNepBas cTpoka cooTBeTcTBYeT Ccnoto 0 (He3aaaHHbIA CNoK).

KHonka [Moka3aTb Bce] nepeksoyaeT BCe YPOBHU B 0TO6paxKeHHoe cocTosiHue. KHonka [Pa36nokupoBaThb

Bce] nepeks4yaeT BCe ypoOBHU B cB0b0AHOE COCTOSIHME.

CneumnanbHble hpUNbTPbLI

OKHO 3ajaHus Bbi3bIBAETCA U3 BKNaAkvM PegakTupoBaHue B rpynne 3apaaTthb @‘
JT0 HeobsA3aTeNbHas KoOMaHAa.

MpuBoasaTcs 3HayeHns KoHcTpykuum, Monen (O, K, K1 n K2), TexHonoruu.
Ka)caas cTpaHuua OKHa AOCTYMHa TOMbKO €C/M MOAK/I0UYEHO ee yrnpaBfieHue.

B 3TOM OKHe MOXHO 3a4aTb GUAbTPbI COCTOSAHUSA BUAA U UBMEHEHUSA B NOPSAKE MOMHOCTBIO aHaNOrMMYHOM OKHY

CnoeB. [ns BkNagkyn TE€XHONOMMM MOXHO 3a4aTb TONbKO MUALTPbI M306paxKeHus.

OunbTpbl BUAA, Kak OHW 3a4aHbl 34eCb, MPUMEHSAIOTCS K nNporpamMme BbIGOPOM cneunanbHoro smaa CneunanbHble

BWUAbl, NpeAyCMOTPEHHOrO B rpynne Buabl BkNaaky OTo6pa3urb.

®UNbTPbl UBMEHEHUSI NPUMEHSAIOTCS HanNpsIMyto: Hesb3s, HanpuMep, U3MeHUTb onepaumm ¢ 3a610KMPOBaAHHBIM

3aaHHbIM 3HauyeHueM lMons O AN KOHCTPYKL UK.
Onsa KaXkaon cTpaHULbl CBOMCTB:

e cTOnbGey I.*: COCTOSIHME Buaa cBolcTBa. ®naxok Ha siuelke YKa3blBaeT, 4To CBOWCTBO OTKJIIOUEHO OT

oTobpaxeHus

&
e cTOonbeu £l cocTtosHne cBoiicTBa cBO60AHO/3a6M10KkMpoBaHO. PNaXKOK Ha sueiike yKasbiBaeT, YTO CBOWCTBO

3a6/10KMpoBaHo.

KHonkun [Mokasatb Bce] n [PasbnokmpoBaTtb BCce] Ae3aKTUBMPYIOT cneynanbHble GUAbTPbl, 3a4aHHble Ans

AKTUBHOW CTpaHuLbl.

KOHCTpyKLUA

Mp1BOASATCS 3HAYEHUSA KOHCTPYKLMK, CKOHDUrypupoBaHHble B TpaCAD, 1, B ntobom cnydae, - Makcumym ansa 16

3HaYeHUn. [Ins Kaxaol KOHCTPYKLMU NPUBOAATCS COOTBETCTBYIOLWMI HOMED U UMS.

Mone O

MpuBoasaTcs 3HayeHnsa nona O, ckoHdurypuposaHHble B TpaCAD 1, B ntobom cnyyae, - MakCMMyM 16 3Ha4YEHUN.
Onsa KaXxaon KOHCTPYKLMW NPUBOASITCS COOTBETCTBYIOWMI HOMEP M UMs. DTa CTpaHuua OTCYTCTBYET, ecnun

MOAKOYEHO 3agaHne nonsa "O" Ha oTAenbHbIX OTpe3kax npoduns.

Mone K

PepakTop nporpamm



deTtanb

94

None K1

Mone K2
MpuBoasaTcs 3HaueHnsa nona (K, K1, K2) ckoHdurypmposaHHble B TpaCAD, u, B ntobom cnyyae, Makcumym ansa 16
3HaYEeHUN.

TexHonorusa
Mo3BonsieT BbibUpaTh onepaunn ans otobpaxeHusa npu 3agaHmm koga ASCII onepauum u/vnm cepumn napaMeTpos
3TOM onepauun. MoXHO 3aaaTb TOSIbLKO 0AMH GUNLTP 0TOBpaxeHus.

"_:] Jagate CneyunaneHble GUALTREI @

HDH{:TwKum| I'IDnED| I'IDneK| [Mone K1 | one K2 T|

Onepaumn HOLE

MNapameTpsl

TD8

MonHoe cooTEETCTEME

MNokazat ece

| Ok |

| CmasHUTE |

B 3aBMCUMMOCTM OT AaHHbIX, 3aA4aHHbIX B OKHe B NpuMepe, oTobpaxatTcs Tonbko onepauum ¢ kogom ASCII "HOLE"
n ¢ napameTtpom TD co 3HauyeHuem 8.

=
B BMAe rpaHu KHomka I—-_I psaoM c nonem Onepauumsa No3BosisieT 3ajaBaTb Mose Ha KOA TeKyLlei onepauuu.
VIHTepnpeTupyoTCa TOMbKO MapaMeTpbl C TOYKU 3peHUs TEXHOIOMMYECKOW BaNleHTHOCTU (HanpuMep, CTaHoK,
rpynna, MHCTPYMEHT), MNO3TOMYy B CJ/lyyae onepauun, oTHocslWwelcsa kK Npodunio, oLeHWBaTCS NapamMeTpbl,
OTHOCSLLMECS K onepauuu Hadyana npoduns (NoAroToBKa WM OTPe3ok npoduns).

MNMyHkT MonHOe cooTBeTCTBME OnpeaenseT KpUTepun nomcka onepauunii, Nnposepstolwmnx 3agaHms. MNpu Boibope
npoBepKa BbINOJIHAETCS TakKXXe Ha MMELWMXCSH pacCLlUMPEHHbIX CAMCKaXx, T. €. Ha onepauunsax, KoTopble 3aaatTcs
noanporpaMMamMun nam makponporpammamu. Npu HeBbibOpe NpoBepKa BbINOJHAETCS TONbKO Ha
3anporpaMMmMpoBaHHbIX onepaumsax (CNMCokK, npmBeaeHHbI B TekcTe ASCII).
B npuMepe Ha puUcyHke:
e eCc/iM 3Ta onuusa He BbibpaHa, NpoBepKa BbiNosHsAEeTCA Ha onepauuax (HOLE, TD8), 3anporpaMMMpOBaHHbIX
HanpsaMyo
e ec/M 3Ta onuusa BbibpaHa, NpoBepKa BbINOMHAETCA Takxe Ha onepauunax (HOLE, TD8), npon3BoAHbIX 13
nporpaMMmMpoBaHns NoANporpamMmsi.

He TpebyeTcsa 3apgaBaTb 06a nonsd. Takmm 06pa3oM, BCe TakXXe Ha OCHOBE MpuUMepa Ha pUCYHKe:
e Mpw He3agaHHOM none "MapameTpbl" 0TO6pa)katoTCs TONbKO onepaumm ¢ kogom ASCII "HOLE";
e Mpw He3agaHHOM none "Onepaummn" oTob6paXkatoTCs TONbKO onepauuu ¢ napameTpom TD co 3HauyeHuem 8.

[Onsa nons napamMeTpoB MOXHO ONpeAeNnuTb NapaMeTpuyecKkue 3ajaHus:
o [lapameTpbl ="TD=r27" oTobpaxatoTCcs TONbKO onepaumn C 3agaHneM napametpa TD Ha "r27"
o [lapameTpbl ="TM2 TD=r27" oTobpaxkalTcs TONbKO onepauun ¢ 3agaHueM napaMetrpa TM Ha 3Ha4yeHun 2 n
3agaHuns napameTtpa TD Ha "r27"

CpaBHeHme BbINO/IHAETCA CO CTpOKOf/‘I 3a4aHunAa nNapaMeTpa.

MOXHO Takxe 3ajaTb Normyeckue ycnosus. Npumepsl:
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o [lapameTpbl ="TMR<=3": oTo6paxatTCs TO/IbKO onepaunn co 3HavyeHneM napamMetpa TMR MeHbLe nnum
paBHbIM 3;

o [lapameTpbi="TMR#3", "TMR<>3": oTob6paxatoTcs TONbLKO onepaumm co 3Ha4yeHneM napamMetTpa TMR, OTAMYHbBIM
oT 3;

o [lapameTpbl ="TMR>3": oTob6paalTCcs TONMbKO onepauun co 3HavyeHMeM napametpa TMR 6onbwe 3

o [lapameTpbi="TMR>3 GR=r4": oTob6paatoTCcs TO/bKO onepaunn co 3HavyeHmeM napametpa TMR 6onbe 3 u
3agaHuneM napametpa GR Ha "r4".

Mpw 3aaaHUmM norMyeckunx ycnosuii (T.e. He yC/IOBUSI paBEHCTBa) peKOMeHAyeTCcs 3a4aBaTb LUdpoBbie
HacTpoViku. [JeiCcTBUTENBHO:

e MpyY YUCNIOBOM 3aJaHUN CpaBHEHME OCYLLEeCTBSETCSA CO 3Ha4YeHneM napameTpa

e Mpy NapamMeTpuyeckoM 3aJaHun CpaBHEHME BbINOSIHAETCS CO CTPOKOM 3aAaHus napameTpa, C

BO3MOXHOCTbIO OL,€HKW pa3HuLbl TONIbKO MeXAy 3aAaHHbIMW CTPOKaMU.

MN3MeHeHne nons MapamMeTpbl MOXET Bbi3biBaTb aBTOMaTU4YeCKNE N3MeHeHWsi, obycnaBnmMBaeMble aBTOMaTUYECKNMU
nposepkaMun. B 4acTHOCTK, YacTu, KOTOPble pacro3HaTCA Kak MMeHa napaMeTpoB, 3a4al0TCs NPOMNUCHbIMU
6ykBaMu, a Hepacno3HaHHble 3aZaHns oTbpachiBalOTCS.
Ecnu cooTBeTCTBME yAOBNETBOPSIETCS Ha MNOArOTOBKE OTKPbITUA NPOMdUAsA, OHO MPUMEHSETCS KO BCeMy Mpoduio.
KHonka [Moka3aTtb Bce] ae3akTuBUpyeT cneumasnbHble GUabTpbl, 3a4aHHble Ans TexHONormu.
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7 paHb

7.1 Mpadpnueckoe npeapcrasneHme Bunaa rpaHm

3o0Ha rpacdmueckoro npeacrasneHus Buga rpaHu

30Ha BUAa rpaHu MOXeT 6bTb NpeAcTaBfieHa

e B TpexMepHoM mn3obpaxeHun. TekyLlas rpaHb U onepauuy rpaHn BbiAeNsioTCs APYTrMM LIBETOM MO CpPaBHEHUIO C
ApYrvMU FpaHaMuK 1 onepaunaMu. Onepauun Apyrux rpaHel npeacTaBieHbl CEpbIM WU UX 0To6paxeHue
OTKJIOYEHO.

e KapKacHoe MpeAcTaB/IeHNe: TeKyllas rpaHb ¥ onepauuy rpaHy BbiaensoTCs APYrUM LBETOM MO CPaBHEHWIO C
APYrVMU FpaHsaMU U onepaunsamm

e JByXMepHoe rpacduyeckoe npeacTaB/eHUe Ha NMIOCKOCTU Xy rpaHu. OTobpaxxaeTcsa Tekyllas rpaHb U ee
onepauuu.

N e
OO

k
N

off

Ha pucyHke npefcTaBneH npumep rpaduku rpaHu. Ha BceM none Ha BuAe oTo6paXkaeTcsi TakXXe KpecToobpasHbli
Kypcop. YKa3saHbl Hayano CUCTeMbl KOOPAUHAT U OCU FpaHu.

30Ha 3ajaHus onepauui
Ecnu B nporpamme rpaHu 6bU1M onpeaenieHbl onepauun, B OKHe 3afaHua onepauum NpuBoaATCS AaHHble

aKTVIBVIpOBaHHOVI onepauyunun.
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QI T &t 24 id) 1% i |84 3% B b
"= KoMMexTapui
Onucaxue
Agc [AMA

| g [ eoMeETprA

CthHockTeneHbIE [EG]

X vavanshoe (Ps) [X] 0 A
Y wauanehoe (Ps) [Y1] 1]

Z wayanehoe (Ps) [Z1] 1]

X xoneynoe (Pe) [X] 200 ﬁ
Y koneunoe (Pe) [Y] 100

Z koneynos (Pe) [£]

Hanpaenexwe obxona [Ew] Mo yacoBol cTpenke -
X uetp (1) [1] 100 I
¥ uentp () [J] 50

& M Texronomms
] CeoicTES

wy REEEEEEEs o

PaccromHke Y LWEHTPE OT TOUKH HaYana Oy

¥
lTrJL
W
Pe

[

J
Ps l

p i
Mook ] [ MopgTEepmaTE ] [ CmaeHUTE

o 3aronosok: oTobpaxaetcs B dopme: Uma ASCII - HanmeHoBaHMe onepauummn. Kak nokasaHo Ha pucyHke "A01
- AO1: KT, L, no YC"

o 30Ha 3ajaHuA NapaMeTpoB M CBOWCTB onepaummn: NyHKTbl OpraHn3oBaHbl B CMUCOK Kak NpsiMbie MYHKTbI
(Ums, OnucaHve, KoMMeHTapui 1 T.4.) UKW CrpynNNUpoBaHbl B NyHKTbI (FTeomeTpus, TexHonorusa, CBoincTea).
CBoWCTBa MMEIOT OAMHAKOBOE 3HaYeHue AN BCeX onepaumnin u NpUBOAATCS C paBHOMEPHbIM pacrosioXeHneM
ANS BCeX onepauuii: HeKOTOpble B Havane, Kak npsMble NyHKTbl (Kak nokasaHo Ha pucyHke: WMms, OnucaHuve,
KomMeHTapwit), Apyrue crpynnupoBaHbl B NocneaHeM ysne. MNapaMeTpsbl, Kak NpaBuao, MOryT oTan4aTbCcs ANS
pasHbIX OnepaLnii Kak Mo 3Ha4YeHWIo, TakK U Mo opraHunsauun. Paaom c onnucaHMaMy napameTpoB B KBaApaTHbIX
ckobkax MOryT npucyTcTBoBaTh MeHa ASCII, 3afaHHble AN 3TUX NapaMeTpoB. [N yKasaHua Toro, 4Tto

napaMeTp ABASETCS NapaMeTpoM Tuna CTPOKW, A06aBNSETCS 3HAYO0K ab

Ka)<ablli NpvBeAeHHbIN B CNUCKE y3e U3HavyanbHO npeanaraeTcsl 3aKpbiTbiM UM OTKPbITbIM, Kak 3aAaHo Ans
npeAcTaBNeHNs KaXxaou onepauun; nocneayowme npeacTaBieHns onepauny COXpaHaoT AN KaXaoro ysna
nocnegHee BblbpaHHOE ANS OTOBpaxeHUss COCTOSHME.

e 30Ha "TekcToBasi NOMOLb'": ONMCaHMe peaakTUPyeMoro napameTpa

¢ 3o0Ha "lpadmueckan nomoub": rpaduryeckast NOMoOLWb AN 3a4aHUA reoOMeTPUYECKNX XapakTepUcTmK
onepauuu.

AL RA R A TIPS 12 i34 i | W

CTpOKa KHOMOK noj Ha3BaHMEM onepaunn CoaepXuT cneayrumne KoMaHabl:

£1 npy NOAK/OYEHMM OKHO, MOMUMO OMnucaTesibHbIX Co0bLeHnn, coaepxut nmeHa ASCII napameTpos. Hanpumep,
Kak BUAHO Ha puUCyHKe, napamMeTp OTHocuTenbHbIn nMeeT nMs ASCII, paBHoe [EG]
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7.2

—II—II npn akKTnBmM3auunn 3TO OKHO AeNUT ABa ctonbua 3arosioBka MYHKTOB U NporpaMMmMpoBaHna Ha paBHblE 4aCTu.
B NMPpOTUBHOM Cliy4yae cTtonbey 3arosoBka UMeeT Takue pa3Mepbl, 4TOObI MONTHOCTbIO 0TO6paBVITb CaMblil ANTNHHBIN
TEKCT.

¢'£ BbIGOp COOTBETCTBYET HacTpolike Bcerga nokasbiBaTb Hauyas/ibHYH TOUKY Ha oTpe3kax npodwis B

j AybnupyeT TeKkyllyto onepauunio n BcTasnseT AybnvpoBaHHyo onepauunio nocne Tekyuen. Ecnm Tekywas
ornepauus HaxoAuTCA Ha 3Tane BBOAA WM U3MEHEHUs, BHa4vasne 3a4aeT U3MEHEHUS, a 3aTEM BbINOJIHAET ee
Konuio. OTa KoMaHAa AOCTYMNHa Npu noakaveHnn B KoHdurypaummn TpaCAD. OTa KoMaHAa He UMeeT HMKaKoro
AeWCTBUSA, eCcnn Tekyllas onepauuns nmeeT 3a610KMPOBaAHHOE U3MEHEHMe.

@ Mepe3sanaTb onepaumio: 3aaeT TEKYLLYO ONnepaLmnio COCTOSAHUIO, COOTBETCTBYOLWEMY BBOAY NMPW NPSIMOM
BblbOpe M3 nanuTpbl onepaunin. OTa KOMaHAa He UMeeT HUKAKOro AeNCTBUSA, eC/n TeKylas onepauns nMeet
3a6/10KMpOBaHHOE M3MEHEHME.

-—'T:'*: nepeMeLLaT TEKYLLYO OMnepauuio B NOJIOXEHWE NpeablayLlen uim nocnenyrowein CTpoku. 3TN KOMaHAabI
AOCTYIMHbI NpW NOAKOYeHUN B KoHdurypauum TpaCAD. OTu KOMaHAbl HE MMEKT HUKaKoro AencTBuUs, ecam
TeKkylasa onepauuns nmeet 3:’:16}"IOKVIPOBaHHoe n3meHeHue. OYHKLNOHNPOBAHME KOMaHA 3aBUCUT OT COCTOSIHUS

NoKa3aHHOM CO0KY KHOMKW: v% &
e €CNK OHa He BbibpaHa, npeabilyLne KOMaHabl KacaloTca TONbKO TeKyLlelh onepauum, axe ecim oHa
OTHOCUTCA K Npodunio. KpoMe Toro: Tekyllas onepauus nepeMellaeTcs Ha OfHy NO3WLMI0 B CIMCKE,
[axe ecnim nNpy 3TOM OHa NpepbiBaeT Npoduib A0 WK NOChe;
¢ npv BbibOpe: eCcin TeKkyLlas onepaLms 0OTHOCUTCA K Npoduio, Npeablayline KOMaHabl NepemMeLlaT Bech
npodunb. KpoMe TOro: ecnv Ao uam nocne nMeetca npoduib, OH paccMaTpMBaeTCs Kak OAHO Lefoe U He
npepbiBaeTCcs B pesy/bTaTe nepeMelleHus B Crmcke;

= "w~1 nepeMellatoT TeKyLlyto onepaluto B nepsoe Uan nocneaHee nosioxxeHne nporpaMMHoOro crnmncka

1 ° 7t nepeMelLaloT TeKyLLyto onepaLvio K NMpeabiayLUei Uam nocaeayiowei

o

3
L =1 nepeMelLaloT TeKYLLYO OMepauuilo Ha CTPOKY OTKPbITUS UM 3aKpbiTusi TeKyLero npodunsa (ecnu
Tekyllas onepauusi OTHOCUTCS K Npodunio)

‘o
ﬂ: 3Ta KOMaHAa AOCTYMHa Tofbko ecnn TpaCAD peanusyeT rpaHb-AeTajb U aBTOMaTUYECKME FPaHn U
NnoAK/toYeHa TONIbKO Ha rpaHu-aeTtanu. MNpu BbiGope nepeMelleHne onepauumn, co3aatoLlen aBToMaTUYECKYO
rpaHb, NepeMeLlaeT TakxXe onepauny, NPUMEHUMbIE K 3TOIN rpaHu.

o,
#=': 57a KOMaHAa PepaKTMpPoOBaTh NOANPOrpaMMy [OCTYMHA TONLKO eC/i 06paboTka Bbi3biBaeT
noanporpamMMy. B 3ToM cnydyae noanporpaMmMa OTKpbIBaeTcs B ApyroM ak3emnasipe TpaCAD, rne ee TakXe MOXHO
penakTUpoBaThb.

CTpoka COCTOSsIHUA
B cTpoke COCTOSAHUSA NPUBOAUTCS reoMeTpuyeckas U TexHonorndyeckas nHpopMaumsa no Tekyllen onepaymu.
Hwxe npuBoaAUTCSA NpUMep COCTaBJ/IEHUS ANA AYTU:

|@ F1 ARCO [1078.0574:234.2204;-80]-[1027.1486;302.766;-80] C[48520.443;35522.8461;-] R50127.549 OW Ar=126,64 Ac=126.55 [=85.38 L°=0.08

NHdopMaumsa, npuBeseHHas B CTPOKE COCTOSAHUSA, OTHOCUTCS K AaHHOW KOHKPETHOM onepauuu.

Kak 1 B pacCMOTpeHHOM 34ecCb C/lyyae Ayru, NpUBOAMTCS MOSHAsA reoMeTpusi reOMeTPUYeCcKoro 3JIEMeHTa:
HayanbHas M KOHeYHas TOYKMW, LLeHTP, paAunycC, HanpasfieHWe BpalLeHus, YyIibl KaCaHusa Ha KpawHWUX To4YKax,
ANVHa pas3BepTKM Ayru (NMHenHas u yrnosas).

MopsaaoOK OTKPbITUA

Bua rpanu ana otobpaxeHus BbilbupaeTcsa B CTPOKe BbibOpa rpaHel, KoTopas Bceraa otobpaxaeTcs U CoaepXuT
o6Wwnii BuA, rpaHb-aetans (eCnv peanv3oBaHa), peasbHble rpaHn N MUKTUBHbIE TPpaHu.

& &F B @E e F Be BE & e

PeanbHble rpaHu - 3TO TONbKO rpaHu, GakTUYECKN aKTUBU3NPOBAHHbIE MPU KOHMUIypauum NpousBoauTenem
CcTaHka. OUKTUBHbIE TPaHM - 3TO rPpaHN, 3ajaHHble Ha O6LeM Buae, 3a UCK/TIOUYEHMEM IpaHe, 3afaHHbIX Kak
BCMOMOraTesibHble NMOCTPOEHUS.
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7.3

Ka>xabin bitmap cTpokn cooTBeTCTBYET OAHON rpaHun
obwuii Bua

rpaHb-AeTanb
(F g5 orrpanu 1 [o rpamm 6
(UKTMBHAsH rpaHb. Mpy 3a4aHUN HECKOMbKUX DUKTUBHBIX FpaHel bitmap npuBOAMTCS TONMBLKO ANs

nepBon. STO cAenaHo ANs CHWXEeHUs Ao MUHUMYMa HeobxoaMMOCTU MPOKPYTKU CTPOKK ANA Bbl60pa n3
BCeX rpaHeVl B Cny4dae 3aaHunAa MHOXeECTBa CbVIKTVIBHbIX rpaHeVl.

ey

iy

Mpu NpoBeAeHWM Kypcopa MbiliM MO 3HAYKy rpaHu oTobpaxkaeTcs MHdopMaLusi O rpaHu:

& & En|@er S & He B 0 &e

[If*hf*=f=1000"450"100] heﬁ‘lcmme

e uMA (Ha puCyHKe - “rpaHb 2")
® YMCI0O NPOrpPaMMHbIX CTPOK rpaHun, npu Hanuumm (Ha pucyHke - “(2)")
e pasMepbl (Ha pucyHke: “[If*hf*sf=1000*450*100]").

HyMepauusi peanbHbIX rpaHein MOXeT MEHATLCS B pasHbIX CAyyasiX MPUMEHEHUS. MOXHO Takxe 3aaaTb
NnepcoHaNn3MpoBaHHYO HyMepauuio.

=2

- 1
A"
_I—LI_ Ecnn rpaHb UMEET 3anporpaMMmMpoBaHHbiE onepaunn, BBepxy, paaoM ¢ HOMEPOM rpaHu, MMeeTca
3Be€3404Ka.

|-|pVI wen4yke npaBon KHOMKOW MbIWW Ha 3HauKe TeKyLLl,eVI FPaHN OTKPbIBAETCA JIOKa/IbHOE MEHIO!:

dle  Mepermenosats
o

. nepeMMeHOBaTb: Bbl6paTb ANa USMEHEHUA UMEHU TpaHW. NmeHa rpaHe17| HE 3anunchbiBakOTCA B cbaﬁlne A3blKa U
NMO3TOMY HE NepeBoaAATCA. oT0T MNYHKT OTCYTCTBYET B Obwem Buae;

e MepeiTn K rpaHn: cnefyowas CTpokKa MeHo 0To6paxaeTcs ToMbKo ecnn HA cTpoke Bbi6opa rpaHeit akTUBHbI
KHOMKW MPOKPYTKKU. ITO MOXET HabnoaaTbCs B C/iyvyae 3a4aHusi MHOMOUUCEHHbIX (DUKTUBHBIX FpaHei uan npu
OYeHb MasioM pasMepe Mo ropU30HTaIN 30Hbl SKpaHa, OTBEAEHHOW MoA CTPOKY. Ha cTpoke npeacTaBieHo:

e NoS1e peAaKTMpPOBaHWSA, B KOTOPOM 3aJaeTcs HOMep MoAKoYaeMon rpaHu (Ha pucyHke: 99);
e KHOMKa, COOTBEeTCTBYWas koMaHae MepelTn kK rpaHn, 415 nepexofa K BUAy COOTBETCTBYHOLWEN FpaHu.
Ons Bbibopa Ob6wero Buaa: 3apatb HeUNMPOBOM CUMBON (MM OTPULLATENBHOE 3HAUYEHME).

MO>KHO NOAKMIOUYUTb ONpeAesIeHHY 0 rPaHb Talkoke B MHTEPaKTMBHOM peXkuMe HernocpeacTBEHHO u3
obuwero BMaa wivn us Buaa rpaHm (OT/IMMHOIO OT pexxuMma "rpaHb-geTanb’):

e Bbl6paTb KHONKY ALT U WENKHYTb J1IEBOW KHONKOM MbILLIM HA COOTBETCTBYIOLE 30HE rpaHu; Win

e ABOMHBIM LWENYKOM MbILUM HA COOTBETCTBYOLE 30HE rPpaHu.

B cnyyae rpadmyeckoro HanoXeHns HeCKONbKUX rpaHer NoBTOpUTb BbiGOp (kHonka ALT + wen4yok unn ABONHOM
LenyoK) A0 aKkTMBU3aumm TpebyeMown rpaHu.

30Ha Tekcta ASCII

B 30He TekcTa ASCII otobpaxaeTcs nporpaMma rpaHun B dopmate ASCII. MNpaMble usMeHeHus B Tabavue MOXHO

BHOCUWTb TOMbKO ANSA CAEAYIOWNX 3a4aHNI:

e OnucaHwme: 6e3 cneumanbHOro NOAKIOYEHUS, €CM NporpaMMHas CTpokKa U3MeHseMa;

e CBoiicTBO "C" (KOMMeHTapuit): ¢ NoAkIto4eHNeM u3 kKoHburypauumn TpaCAD 1 ToIbKO eCcnn nporpaMMHas
CTpoKa MU3MeHsieMa;

e CBoiictBO "N" (MMA): ¢ noakntoyeHneM U3 KoHdurypaumm TpaCAD 1 TONbKO eCcain NporpaMMHasi CTpoka
n3MeHsema.

Ha CTpaHuue npumeBoanTCsA Tabnuua c TakMM KONMYeCcTBOM CTPOK, CKO/IbKO MMeeTCcA onepauMVl Ha rpaHun. Cnncok
ynopaao4yeH Ha OCHOBE MCXOAHOIo nopdaaka nporpaMMmpoBaHua.
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5 9 Zm = e Teket ASCI . . F b M K1 K2 Onvcanne =
L V| &= aa HOLE EGD X55.35982 Y75.7583 Z-12 TD20 TMC1 TR1 TP1 4 o o o o
2 V| &= bb HOLE EGD X87.3582 Y75.7589 Z-12 TD8 TMC1 TR1 TP1 o o o o
3 V] &3 cc HOLE EGO X115.3582 Y75.7585 Z-12 TD8 TMC1 TR1 TP1 ] o o o o
4 V| &= HOLE X151.3582 Y75.7589 Z-12 TD8 TMC1 TR1 TP1 0 o o o o
5 V| &= IF ESP1<4 TST1=0 ESP2=800 LOG1=0T5T2=0 LOG2=0 T5T3=0... 0 o o o o
3 V| &= HOLE X183.3582 Y75.7583 Z-12 TD8 TMC1 TR1 TP1 0 o o o o
7 V| &= HOLE ¥215.3582 Y75.7583 Z-12 TD8 TMC1 TR1 TP1 0 o o o o

3aronoBOK: HOMep onepauuu no nopsaky (HauuHas c 1).

(i) cBo6oaHoe / 3a610KMPOBAHHOE COCTOSIHME [/ ONepaunn: ecnin siyeiika akTuBHa (yCcTaHoB/eH
¢naxok), 3To 03Ha4aeT, 4YTo B onepauun 3abnokmposaHo none cnos ("L") mnn koHcTpykuun ("B") nnn
ceoncTe O ("O"). Bnokmposka cnost (MM KOHCTPYKLUMM unn nonst O) He NO3BOSSAET BbIMONHATb U3MEHEHMUS
ornepauui ¢ nosnem, 3ajaHHbiM Ha 3abnokMpoBaHHoOe 3HavyeHne. POH sUelikn Apyroro LBeTa yKasblBaerT,
4YTO OHa He COOTBETCTBYET HanpsiMyto 3anporpaMMMpoOBaHHOMY COCTOSIHUIO, @ YTO OHA BbITeKaeT OT
onpegeneHHbiX oueHok. CocTosiHne oTobpaxeHus ctonbua MOXeT MeHATbCA B MHAMBMAYanusauum
TpaCAD.

) aKTMBMpOBaHHbIW BUA: fueilika akTMBMpoBaHa (yCTaHOBMEH dNaXoK), ecnu onepauuns npeactaBieHa
) rpaduyeckn. Onepauus He npeacTasrieHa rpadunyeckn B OAHOM U3 CNeAyoWnx cuTyaumsax:
e ec/In y Hee aKTuBMpoBaH pnaxok koMmeHTapus (csoinctso "C")
e OTHOCMUTCH K NIOrMYEeCcKOoMy Tuny
e akTuBeH dunbTp oTobpaxkeHns ceorcTe (nons: "L", "B", "O") nnn texHonorum (pabounii koa wu/vnun
TexHo/Iormyeckune napameTpbl)
e MOAKJ/OYEH CreunanbHbin BUA TOTMYECKUX YCNOBUIA
N B 3TOM cniyyae OH f4elikn Apyroro LBeTa yKa3biBaeT, YTO OHa He COOTBETCTBYET HanpsMyto
3anporpaMMmMpoBaHHOMY COCTOSIHMIO. COCTOsAHME 0TO6paXkeHns cTonbua MoXeT MEeHATbCH B
Nranenayanmnsaumn TpaCAD.
BHUMAHME: cocTosiHMe SiYelikn He 3aBWUCUT OT 3afaHus nons otobpaxxeHns nporpaMmel (B CTPOKe
COCTOSAHNS).

§€ JIor4ecKoe COCTOsIHMe: 3TOT CcTobel 3HauyuM npn nogknr4yeHnn smaa norm4ecKumnx OFpaHVI‘-IeHVIVI. B
3TOM Cniy4yae sayenika COAEPXKMUT:

o “FMepeyepKHyTYI XEeNTyl CTpesiky, eCc/iv 3Ta onepauns He y40BJETBOPSET JIOMMYECKMEe OrpaHUYeHms

e W 3es/leHyl0 CTpefiKy, ecsiv 3Ta onepauusl yaoBIeTBOpsieT JIOTMYECKME OrpaHNYeHnNss U He siBNsieTcs
0coboli IorM4yeckoit KoMaHaom

. '3HaK OCTaAHOBKMW, €C/IM 3Ta onepauuns yaoBIeTBOPSET NIOrMYECKNE OrpaHNUYEHNs N ABASETCS 0cobol
nornyeckon komaHgon (ERROR, EXIT). B 3ToM cnyyae: norMyeckune ycsoBust MOryT onpeaensitbcs
BHeLWHMMM ycnosuamm (umnknbl IF — ELSE — ENDIF), cyMMUPOBaHHbIMX C 3aNporpamMmMmMpoBaHHbIMM
yCNOBMSIMU HENOCPEACTBEHHO Ha onepauuu.

. _ﬁcmrHan npeaynpexaexus, B cnydyae norndeckon komanabl WARNING, yaosneTsopsioLen BHEWHWE
nornyeckue ycnosus (umnknbl IF — ELSE — ENDIF) n ycnosusa, 3anporpaMMMpoBaHHble HENMOCPEeACTBEHHO
Ha onepauuu.

N B 3TOM cniyyae OH f4elikn Apyroro LBeTa yKa3biBaeT, YTO OHa He COOTBETCTBYET HanpsMyto
3anporpaMMmMpoBaHHOMY COCTOSIHMIO. COCTOsAHME 0TO6pa)keHns cTonbua MoXeT MeHATbCH B
Nransnayanmnsaumm TpaCAD.

= CBoMcTBO "C" (KOMMeHTapui): 3ToT cTonbel, He oTob6pa)xaeTcs, ec/iM 3TO CBOMCTBO He peasin3oBaHo.
Ecnu aTa ayeiika BbibpaHa, 3TO O3HayaeT, YTO onepaLns HaXoAUTCA B CMMCKe, HO He BAMSeT Ha
nporpamMmy. B 3TOM CBSi3n, KOrAa CCbU1AOTCA Ha onepauunio A0 WanM rnocse Kakown-nmbo onepauwu,
ornepaynm KOMMEHTapusi AOJKHbI CYUTATLCS UCKTIOYEHHbIMU. ECnn suelika BbibpaHa, B OKHe 3apaHus
onepaLmum BCe OCTaljbHble NOJS, CBOMCTBA M NapaMeTpbl HAXOAATCSA B OTK/IIOYEHHOM COCTOSHUK, T. €. He
MOryT 6bTb U3MeHeHbl. BO3MOXHOCTN U3MEHeHMs onepauvy BO3BpallaloTCsA B HOpPMasibHOE COCTOSIHUE Mpu
oTKNtoYeHun Bbibopa syerikn. BHUMAHME: nsmeHeHne BO3MOXHO B OKHe 3apaaHua onepauun. [one
KomMeHTapuii MoXeT 3ajaBaTbCa BO BCex onepauunsax 6e3 ncknwoveHms. Kak yxe rosopunoch, npu
NOAKJIIOYEHUN AYeiKa MOXET MEHSATbCS HanpsMyio.

Sz cBoncTBO "N" (MIMs): 3TO HeobsizaTenbHbIM cTON6el. 3TO UMS, 3aZlaHHOe onepaumn. 3TO HeYUCoBoe
none AJMHON MakCcuMMyM 16 CMMBONOB, AeNCTBUTENbHbI 6YKBEHHO-LUDPOBblE CUMBOJIbI, @ NEPBbIA CUMBON
[omkeH bbb andaBuTHLIM. Hanpumep, 3TO CBOWCTBO MUCMOMb3yeTCs, HanpuMep, ANs NpUMEHEHUS
CNOXHbIX KOAOB TpaHChopMaLuii Ans NpsiMOro NpMMeEHEHUs K 3anporpaMMMpoBaHHbIM onepauuaM. Mone
MMa MoxeT 3aZlaBaTbCs BO BCeX onepauunsax 6e3 uckiueHus.

TekcTt ASCII: otob6paxaeT pabouunn koa (MHTepnpeTupyeT nepsoe none tekcta ASCIL. MNpumepsbl: "G89",
"LO1", "A01") n napameTpbl B popMaTe ASCII B COOTBETCTBUM C ONpeAeNieHHbIM AN onepauun. 3ToT
cTonbeul MOXET coAepxaTb OTCTYNbl, Cpa3y yKasbiBaloLine NOrMyecKyto CTPYKTypy NporpaMMbl, KoTopas
oueHmBaeTcs B umknax IF (IF, ELSE, ENDIF) n FOR (FOR, ENDFOR, ecnv 3TO TEKCT Makponporpammsi).
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Mpu TekyLen onepaumnn, He SBASIOLLENCS KOMMEHTAPWUEM, MPU LLETYKE NPaBOW KJaBWULWM MbIM Ha KNeTKe KHOMKMU
ASCII MOXHO OTKPbITb KOHTEKCTYa/lbHOE MEHI, KOTOPOE MOXET MOMOYb, HanpuMep, B NepeMeLLeHUN BHYTPU
nporpaMMmsi.

B 3ToM cnucke MoryT oTobpaxaTbCsa Creaytolumne nyHKTbl:

e OTKpbITHE BETBU: NepeMellaeT TeKyLy ornepaunto Ha NporpaMMHY0 CTPOKY BBEPX, HaYMHAIOLLYO TeKYLNA
nornyeckunin unkn (umknol IF, FOR)

e 3akpbiTue BETBMU: NepemMellaeT TeKyLLy onepauunio Ha NPOrpaMMHy0 CTPOKY BHM3, 3aKpbiBaOLLYH0 TEKYLLMWIA
nornyeckunn unkn (umknbl IF, FOR)

e Bbi6bpaTb TeKyLlyo BeTBb:BbibnpaeT 670K onepaunin, OTHOCSALLMXCS K TOM Xe JIOTMYeCKOW BETBU, YTO U
TeKkylwasa onepauus.

e Onepauusa Hayana/koHua npocdwis: nepemellaeT TEKYLLYIO ONepauuio Ha CTPOKY Hayana uan KoHua
npodwunsa, K KOTOPOMY OTHOCUTCS TeKyLias onepauus.

e Bbi6bpaTb OoTClOAa A0 Hauyana/koHUua npocdwia: BbbMpaeT YacTb NpodUIs Mexay TeKylen onepaunen mn
HayanoMm/ KOHLUOM Npodwuns, K KOTOPOMY OTHOCUTCS TeKyluas onepauus.

e PacnpocTpaHuTb onepauulo: Tekyllas onepauus ABASETCS C0XHOM (BbBOB NMOANPOrpaMMbl Un
MaKpomnporpamMmMbl) UM 3TO MHOXECTBEHHbI OTPE30K, KOMaHAa OTKPLIBAET OKHO C OMpefesieHneM ee
pa3BepTku. Kaxxaas CTpoka 3TOro pacLUMPEHHOro CnMcka COOTBETCTBYET OZHOW onepauunn, o KOTopoi
NpUBOAMTCS MHGPOPMaLUS O FrEOMETPUN, TEXHONIOTMU U 3aJaHHble CBOMCTBA TakuM e 06pa3oM, Kak u
WHdOpMaLUs, NpUBEAEHHAs Ha CTPOKE COCTOSHUA NS TeKYyLLEeh onepauum.

' uBeT onepauuu: COAEPXWT LBET, NPUCBOEHHbIA 3TOI ONepauuy B 3aBUCUMOCTM OT Tuna (TouyeyHas,
NnOAroToBKa, oTpe3ok npodunsa) nam paboyero koga. 3ajaHue LBeTa B 3aBUCUMOCTM OT TUMNA BbINOSIHSAETCSA
B MHamBuayanmsaumm TpaCAD wnm B 6a3e gaHHbIX onepauuin. MNpuBeaeHHbIM 34eChb LBET He 3aBUCUT OT
3aZlaHns CBOMUCTB (HampuMep, YPOBHS, KOHCTPYKLMN). DTOT cTonbewl, NpuMBOAUTCS TakXe B paclUMpeHHOM
cnucke onepauui.
CocTosHne oTobpaxeHns ctonbua MoXeT MeHsATbCca B MHamBmnayanmsauum TpaCAD.

£F cBoicTBo "L" (cnoi): 310 Heobsa3aTenbHbii cTonbel. OTobpaxaeT 3HadyeHne cnos onepauumun. Ecnu
3HayeHune cnosl 0, 03HayaeT, YTO onepaunn He BbUIO NMPUCBOEHO HWMKAKOMO YPOBHS. B yacTHoCTU: ecnu
3aZlaHo 3HayeHue 6onbwe 0, onepauunsa MoxeT 6bTb NpeacTaB/ieHa 3a4aHHbIM LBETOM (Kak nokasaHo
LLBETHOM paMKOW B cooTBeTCTBYloWwen syerike). BHUMAHME: 30ecb NpuBOAMTCSA 3HaYeHme Cfosl, KoTopoe
MOXeT 6bITb MOSTyUYEHO TaKXe U3 peLleHWs napaMeTpuyeckoro 3ajaHus.
Mone "L" He MoXeT 3ajaBaTbCs Ha onepauunsax:
o npoduna (MHUM 1 Ayrn), ans Bcero npoduns 4eNCTBUTEIbHO 3HAaYeHMe NOAroTOBKMU
e jormyeckue KomaHabl (Uuknbl IF, 3afjaHne nepeMeHHbIX...)
e KJIMEHTCKMe (To4YeuHble, NOArOTOBKM, JIOMMYECKME) UM CIOXHbIE onepauun, Ans KOTOPbIX OTK/IOYEHO

ynpasfieHMe UMK NpU KOHDUIypauuu.

s CBOMCTBO "B" (KOHCTPYKLMSA): 3TO Heobsi3aTenbHbIM cToNnbel. OTobparkaeT 3HauyeHue nons KoHCTpyKkuus
onepauun. B 4acTHOCTU: ecnun 3adaHo 3HavyeHne 6onbwe 0, onepauuns MoxeT 6bTb NpeacTaB/eHa
3aZlaHHbIM UBeTOM (KakK MoKa3aHOo LBETHOM paMKoOWM B COOTBETCTBYHLWEN ayenke). Ecnu onepauuns
yKa3aHa Kak KOHCTPYKLMWS, OHa 3ano/IHAETCS, HO He UCTMOJSIHSeTCS.

Mone "B" He MoOXeT 3adaBaTbCs Ha onepauusix, cM. nose "L".

M cBoiicTBO "M": 3T0 Heob6si3aTenNbHbI cToN6el. OTobpaxaeT 3HavyeHne nons M onepauuu.
Mone "M" He MOXeT 3aAaBaTbCa Ha onepauusx, cM. nonae "L", HO eCTb BO3MOXHOCTb MOAKIIOUYUTbL €ro
ynpaBJieHMe Ha oTpe3kax npoduns.

E cBOMCTBO "O": 370 HeobsI3aTenbHbIN cTON6el. Ecnn 3agaHo 3HavyeHne 6onblie 0, onepauunst MoXeT 6bITb
npeacTaB/ieHa 3ajaHHbIM LBEeTOM (KakK MoKa3aHo LBEeTHOW paMKOoM B COOTBETCTBYOWEN ayenke). MNpu
MaKCMManbHOM peann3oBaHHOM 3HayeHun He 6onee 4 TpaCAD moxeT oTobpaxaTb TOUKY OTCYeTa
(cTopoHbl nnun pebpa) ans onepaumn. BHUMAHME: oTobpa)keHne 3Ha4KOB, B IIO6OM Cry4vae, 3aBUCUT OT
NOAKIYEHNA onpeaeneHHbX napameTposB B kKoHburypaumm TpaCAD. MNMone "O" He MOXeT 3a4aBaTbCs Ha
onepauusx, cM. none "L", HO eCTb BO3MOXHOCTb MOAK/IOUYUTL €ro yrnpasfieHMe Ha oTpe3kax npoduns.

[#] cBoiicTBO "K": 3T0 Heobsi3aTenbHbIN cToN6eL,. OTo6paxaeT 3HaueHue noss K onepauuu. Mone "K' He
MOXeT 3ajaBaTbCsa Ha onepauuax: cMm. none "L".

K1  cBowcTBO "K1": 370 Heobsa3aTenbHbIn cToNnbel. OTobpaxkaeT 3HauyeHue nonst K1 onepauunu. Mone “K1” He
MOXeT 3ajaBaTbCsa Ha onepauuax: cMm. nosne “L”.

K2  cBowMcTBO "K2": 370 Heobsa3aTenbHbIn cToNnbel,. OTobpaxkaeT 3HauyeHMe nonst K2 onepauuu. Mone “K2” He
MOXeT 3ajaBaTbCsa Ha onepauuax: cMm. nosne “L”.

OonucaHue: onucaTesibHbIM TEKCT, KOTOPbIA MOXET 3a4aBaTbCs B AOMOSIHEHWE WM B NMOMOLLb 3a4aHuUs
onepauunn. TEKCT MOXET U3MEHATBCS HenocpeacTBEHHO B Tabnuue.

Cronbubl CBOMCTB, aKTUYECKN NpeacTaBfieHHble B Tabnnue, 3aBUCAT OT KOHdburypaumm TpaCAD.
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8.1

8.2

8.3

paHb-AeTanb

YTto 31O

FpaHb-AeTanb - 3TO rpaHb, He MMeLasa CBOel reoMeTpudyeckomn naeHTmdukaumm. MoxHoO ckasaTb, YTO OHa
npeacTaBnseT AeTanb B KOMMJEKCe, BKOYAaa BCE XapaKTepusylolme ee rpaHu.
TpaAvuMOHHO, ANS rpaHu-AeTann 3a4alTcs

e abconoTHas cuctema KoopauHaT AeTanu

. pa3mepbl getanm (I,h,s)

. naeHTudrKaLumoHHbIn HoMep 0.

Mporpamma rpaHu-aetany No3BosseT 3aAaBaTb onepauumn HeNoOCpeaCTBEHHO Ha Pa3/IMYHbIX FPaHsX, B OAHOM
nNporpaMMHOM cnucke. 3aAaHue onepaunm CoXpaHsieT CCbUIKY Ha CBOK rpaHb NMpUMEHeHUs, KoTopas 3ajaHa B
AONoNHUTENbHOM none (CM. Huwxe: none F) B okHe 3apaHuns onepauuu.

[Mporpamma, HanMcaHHasa B peXxuMme "rpaHb-AeTasnb”, He MOXXeT UCMOJIb30BaTbCA KakK noagnporpamma. [loatomy
rpaHb-AeTanb AOCTYMNHa TOMbKO B Cllyyae AeTanu C TUMOM MporpamMMbl.

MporpamMMa, HanMcaHHas Ha rpaHu-AeTanu, He SIBISETCA CYMMOM NPorpaMM, HanNnMCaHHbIX OTAEJNIbHO Ha
ApPYrux rpaHAax, a pobaBnseTcs K HUM.

Ecnu KoHeuHblid nonb3oBaTens TpaCAD A0/MKEH NUCaTb NOAMPOrpaMMbl, Ansl UX NOCNEAYIOLEro NPUMEHEHUS OH

[OJKeH NporpaMMMpoBaTh onepauny Ha BUAAX akTUBU3MPOBAHHbIX FPaHei.

MoAnporpaMMy MOXHO Bbi3BaTb Ha rpaHu-AeTany nporpaMmmbl:

e none F, 3aaaHHoe B BbiI30BE MOAMNPOrpaMMbl, YKasbiBaeT, Ha Kakol rpaHu NoAnporpaMMbl OHa NpUMeEHsIETCS

e BbIGOp rpaHV NOANPOrpaMMebl s Bb30Ba OCYLLECTB/ISIETCS B YXK€ PaCCMOTPEHHOM nopsake (MyHKT "MpaHu",
KOTOpbI/i UMeeTCs, HanpuMep, Cpean napaMeTpoB onepauuu SUB).

Mpon3BoaWTENb CTaHKa MOXET CKOHbUrypuposaTb TpaCAD Tak, 4To6bl MOrfla NPOrpaMMUpoBaThLCS TOJIbKO rpaHb-

AeTanb. 3TO AeUCTBUTENBHO TONbKO B C/lyyae feTasnel Tuna nporpammbl. B cnyyae getaneli Tvna noAnporpamMmei

WM MaKponporpaMMbl BCeraa peannsoBaHbl CKOHMOWUIYpUPOBaHHbIE peasibHble rpaHu U BCe 3anporpaMMUpOBaHHbIe

(DUKTUBHbIE TpaHK, @ rpaHb-AeTanb OTK/YEHa.

MopsaaoOK OTKPbITUA

FpaHb—,u.eTanb BbI6VIpaeTCﬂ B CTpoOKe Bbl60pa rpaHun.

& | & | B e & Be @ie &8 e

B rpacdunueckoit 30He NpeacTaBAsieTCs AeTallb B TPEXMEPHOM O0TO6paxeHuu. He BbiieneHa HY ofHa rpaHb.

30Ha 3af4aHusa onepauuvmn

= KommerTapuil
Cnucatune
#Ec MA

[ patib ANA NPWMEHEHIA 1: Side Up

OTo6paxaeMasi MHpopMaLms - Takas Xe, Kak yXe paccMaTpvBanoch ANl BCEX rpaHel, ¢ Ao6aBfieHVeM rpaHei
Ansi npuMmeHeHust unu Mone F ana Kax Ao onepawuuy nNporpaMmsil.

3aaHne 3TOro Mons BhLINOMHAETCA TOMLKO B CMeLManbHOM OKHe: HaxaTh KHOMKY—— Ans oToBpaxeHus crucka
BCEX peasin3oBaHHbIX B AeTanu rpaHen, Kak peasnbHblX, TaKk U MUKTMBHbLIX, KOTOPble MOryT BbibupaTbcs. He
AonycKaeTcs napameTpuyeckoe nporpammvpoBaHue. Mone F 3HauMMo Ang BCex onepauunin 3a UCKIYeHneM
nornyeckmx nHctpykuun (IF, ELSE, ENDIF, 3aaaHve nepeMeHHbIx J...).

Cnncok rpaHen MOXeT MEHATbCS B 3aBMCUMOCTM OT BbibpaHHOW onepauuu. Hanpvmep, onepauuns npopesu
npMMeHnMa, Kak nNpaBuo, TONbKO Ha rpaHu 1 (ctopoHa BBEpXy) M 2 (CTOpOHa BHM3Y), NO3TOMY B CNUCKE
oTobpaxcatoTcs Tonbko rpaHu 1 n 2. Ecnm Ao onepauum 3ajaHbl aBTOMaTUYeCKUe rpaHu, CnMcok Bbibopa aAna nons
F, BkntoyvaeT Takxe NyHKT AUTO (ABT.), COOTBETCTBYIOLWMIA MPUMEHEHNIO HA8 @BTOMaTMYECKOW rpaHu.

Bonee noapo6Ho cM. KOA CO34aHUS aBTOMAaTMUYECKOW rpaHu.

PaccmoTpum npumep okHa ans Bbibopa Monsa F:
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8.4

8.5

8.6

lpaHe (o]
& 1: Side Up
(5] 2: Side down
@ 3: Front
&5 £ Head
@ 5 Back
= & Tail
& AuTD
(& querty

@ querty?

Ok ] | CmieHTs

Mo nopsiaky B HEM nMpeacTaB/ieHbl:

e 6 rpaHeli 6a3oBor geTanu (B 3TOM NpMMepe OHW BCe MOryT BblbMpaTbCs)

e aBe PMKTUBHbIE rpaHu (7 n 8)

e NYHKT ABT., COOTBETCTBYIOLMI NOCNEAHEN 3aAaHHON aBTOMAaTUYECKON rpaHn A0 TEKYLUEeNn CTPOKN TeKyLuewn
nporpaMmbil

e [Be CTpPOKW (MocneaHue), COOTBETCTBYOLWME NPAMOMY BbIGOpY OAHOM U3 aBTOMaTUYECKUX rpaHewn, 3aAaHHbIX
paHee C UMeHeM.

N3 cnucka UCKIYaTCd BCNOMOraTesibHbie rpaHu (CbVIKTVIBHbIe nnum aBTOMaTVI‘-IeCKVIe).
30Ha Tekct ASCII

OTo6paxaeMasi MHpopMaLms - Takas Xe, Kak yXxe paccMaTpvBanoch AN NporpaMmM rpaHu, ¢ aob6aBneHneM
rpaHu Ansi npuMeHeHust unv Monsa F Ans KaxAoi NporpaMMHON CTPOKMU.

Mone F

KomaHpa Mone F Haxoautcsa B rpynne 3agaaTb CBOUCTBO @J BKkNagku PegakrupoBaHue.
NpeacraBneHue

B pexuMe rpaHb-AeTanb MOXHO MOAKIOYUTL /0601 N3 BUAOB rpaHn: TpeXMepHbIA, KapkacHoe npeacTaBieHne

WIN ABYXMEPHbIN.

B oT/Mumne oT BMAA Ha ApYruX rpaHsaX, 34ecCb TeKyLasa rpaHb MEHSETCS NPy U3MEHEHUN TeKYyLLEe onepauuu.

Kpome Toro, TekyLias rpaHb - 3TO TakXe BblbpaHHas rpaHb AnsA paboTbl, HaNpuMep, BBOAA rEOMETPUYECKOro

3/1IEMEHTa, TOYKMU, IMHUKN, AYTU B MHTEPAKTUBHOM pexume. B yacTHocTu:

e ANns paboTbl Ha rpaHu, yXe UMeloLlein 3a4aHHble onepaunm, AOCTAaTOYHO WeNKHYTb psaaoM ¢ nobol onepaunen
rpaHu

e Ans paboTbl Ha rpaHW, He UMeloLLLeN 3a4aHHbIX OnepaLnini: HaxaTb KHOMKY ALT u WenkHyTb NeBON KHOMKOM
MbIlLM B COOTBETCTBYIOLLEN rPaHn 30He, UK ABa pa3a LWesIKHYTb MbIlblO B 30HE rpaHun. B cnyuyae
rpauyeckoro HanoXeHuUs HeCKONIbKUX FpaHel NoBTOpUTb BbI6Op (KHoMka ALT + wenyok wav ABOMHON
LenyoK) A0 akTMBU3aumm TpebyeMown rpaHu.

Pabouyas rpaHb ykasaHa B CTPOKE COCTOSIHUSI, PAAOM C MOSTOXXEHUEM MbILLN:
£ A

75.6558:2601933 3 < L
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8.7

NMocnepoBaTtesibHOCTU UCMOJIHEHUSA

OfHOM N3 XapakTepuCTWK NpOorpaMMbl rpaHu-AeTanu ABNSIETCA HENOCPeACTBEHHOE onpeaeneHune
nocnenoBaTesibHOCTEN BbINOMHEHUS. B dyHKUWKM 3a4aHWe nocnenoBaTeNbHOCTEN onepauum,
3anporpaMMMpoBaHHbIe Ha rpaHu-aeTanu, He ynopsiAoYMBaeMble.

Onepauuu rpaHu-aeTanu BbINONHAOTCS A0 060ro Apyroro cCnMcka onepauui Ha rpaHun, B Nopsake, Kak OHU
6bU 3anporpamMMupoBaHbl. O4HUM NPENMYLLECTBOM FpaHu-AeTanu SBASEeTCS BO3MOXHOCTb HaAE€XHOro
rpynnupoBaHus onepauuni nporpaMmbl, Tpebyrowmnx cobnogeHunst onpeaeneHHon nocnefoBaTenbHOCTU
BbIMNO/IHEHWS.

Twunoson npumep - co3gaHne MGUKTUBHBLIX FPaHen B X0A4e BbINONHEHUS: HEO6X0ANMO rapaHTMpoBaTh, YTOObI
CO034aHue rpaHu BbINOHANOCH A0 06paboTku rpaHu. B 3ToM cnyyae MOXeET okasaTbCs MoJie3HbIM 3a4aTb
onepauuio pe3ku rpaHn B rpaHu-getanu: B NoboM cnyyae, kak 6bl HE U3MeHsANach NporpamMma, rnpu 3ToM ecTb
rapaHTusi TOro, 4Yto rpaHb 6yaeT cos3aaHa cpasy.
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9.1

Onepauum

Tunbl onepauuvn

NMpocTbie n cnoXHble onepauyum

BBoA4 onepaumu ocyLecTBAsSIETCS NyTeM Bbi6opa onepauun B rpynnax Bkiaaku Onepauuu.

MpocTbie onepauum BKIOYaOT: OANHOYHbIE CBEPNEHNS, OANHOYHbIE MOArOTOBKWN, OTPE3KU NHUWN U/unn ayru,
NOornyecKne UHCTpyKLuun.

TouyeuHble U NOAroTOBUTEJIbHbIE OMnepaLny UMEKT NPSIMOe 3aJaHNe TEXHOSIOTUU U FEOMETPUM.

OCHOBHOE UCMOJSIb30BaHWE OMnepaumii MOAFOTOBKM - OTKPbITWe npoduns. B 3ToM ciiyyae noaroToBka
NpeaoCcTaBAseT TEXHONIOMMYECKY UHPOPMaL M0, HEOBXOAMMYIO ANS BbINOSHEHWUS Npodwuns. MoaroToBKka MoXeT
TakXe MCMonb30BaTbCs OTAENbHO, T. €. 6e3 nocneaytouero npoduns.

TouyeyHas onepauus UCNoNb3yeTcs, B lO60M criyyae, oTAeNbHO. MpUMepaMy ToYEYHbIX onepaumii aBASOTCS
CBepfeHus.

Jlornueckme onepauun xapakTepusyrTCs TeM, YTO OHW OTBEYalT TakKxXe onpeaenieHHbIM TpeboBaHNAM
WHAMBUAYaNM3aumnm.

MoryT BbINOIHATBCS SIOrMYEeCcKMe onepauun Ans:

e V3MEepeHusa AeTanu B peasibHOM BPEMEHMU;

e 3anporpamMMmMpoBaHHbIX OCTAaHOBOK Mpu obpaboTke gertanu;

e pa3sMelleHus CBS3eN.

Jlormyeckum onepauusam MOryT NnpuUcBanBaTbCs reOMETPUYECKME MO U TEXHONOrMYECKNe Nons, KoTopble He
mHTepnpetupytotca TpaCAD. Jlormyeckume onepauum He MMetT rpaduyeckoro npeacTaB/eHns, He YYUTbIBAKOTCSA B
pacyeTe rabaputoB M nocneayWwmnx NO3NLNOHNPOBAHNA B PEXMME OTHOCUTESIbHOIO pa3MeLLeHuns.

O6bMHO BCerga AOCTyMNHa rpynna JorMyeckux onepawuui, noMMMo onepawuii, 3a4aHHbIX HQ OCHOBE KOHKPEeTHbIX
noTpebHOCTElN NepcoHanmsaumnm. OT0 onepauunm, KOTopble Mbl HA30BEM NTIOFMYECKUMU UHCTPYKUmMaMn: uuknbl If (IF
- ELSE - ENDIF), ERROR, EXIT, 3agaHunss nepeMeHHbIX J.

CnoskHble onepaLuum onpeaensoTca nyTem arperaymmn NnpocTbiX U/ MK CAOXHbIX onepauunii. OHX BKIOYAKOT,
HanpuMmep, UMKbl CBepsieHns (NOArOHKA, MOBTOPWUTL), MHOTOYTOJ/IbHUKW, NPOPE3X.
Kak yxe roBopunocb, onepauus 3ajaeT napaMeTpbl U CBOMCTBA.
MapamMeTp onepaumm MOXeT BCeraa UCnosib3oBaTb BCe NapaMeTpu3auum, peannsoBaHHble B NapaMeTpuyeckom
nporpamMMnpoBaHun. B yacTHoCTU:

e pa3smepsbl getanu n/wam rpanum (I, h, s, If, hf, sf)

e NpOrpamMmMmHble N MeHHble (0, Vv, )
MakcumanbHas gnvHa napametpa - 100 cMMBONOB.
CBoiicTBa onepaumm 40MyCcKatT, Kak NpaBwuio, TOIbKO YMCI0BOE NporpaMMupoBaHue. [nsi HeKOTOPbIX CBOWCTB
MOXeT 6bITb TakXe MOAK/IYEHO NapamMeTpuyeckoe NporpaMMMpoBaHMe B TaKOM Xe nopsiike, Kak v ans
napaMeTpoB. [p1 napamMeTpnyeckoM NporpamMMmMpoBaHUN: s4yeinka, COOTBEeTCTBYtowWwasa 30He TekcTta ASCII,
COAEPXUT €ro COOTBETCTBYHOLLEE YMCIOBOE 3HAYEHMeE.

Mocne NoATBepXAEHWS AaHHbIX BBEAEHWe onepauun B NporpaMMy rpaHu OCyLLeCTBASIETCSA TOIbKO eC/iN He
CUTHaNN3UPYOTCS CUTYyaLMn oWMB6KU NporpaMMMpoBaHMsa 3TOW onepauunn. B 3Tom cnyyae Heo6xoAMMO yCTpaHUTb
HenpaBuW/bHble CUTYaLUN UM OTMEHUTb BBOA. TOJIbKO NpU 3aflaHuM onepauumn B TeKCTE MaKponporpamMMbl MOXHO
NoATBEPAUTb BBOA TakXXe Nnpu owmnbke, T. €. NpeAyCMOTPeTb BEPOSATHOCTb JIOXKHOM OWNOKK. TUNOBBLIM Clyyaem
ABNSETCS, HanpuMep, NporpaMMMpoBaHne Ayrn C 3aaHNeM reoMeTpun C UCMNONb30BaHNEM MepPeMEHHbIX, 3a4aHHbIX
nokanbHo B uukne FOR. Mocne BbiINOSIHEHUA BBOAA MporpaMMa rpaHn o6HOBASIETCS KaK B MiaHe rpaduyeckoro
npeacTaBneHus, Tak n B cnucke TekcTta ASCII, n BBegeHHast onepauns CTaHOBUTCS aKTMBHOWM onepauunen.

HanpaBnsemoe peaakrmpoBaHue

OnepaTopy npeaocTaBnsgeTcs NOMOLWb NPU NporpamMMMpoBaHMM NapaMeTpoB onepaunn. AGCOMOTHO aHaNoOrMYHO

yXXe pacCMOTPEHHOMY ANS 3aZlaHusl NepeMeHHbIX, NPU HaXaTuUW NPaBoW KNaBWLWW MbIlM B 30HE 3aJaHus

pefakTMpyeMOoro napaMeTpa OTKpbIBAETCS KOHTEKCTYasllbHOE MEHIK CO CleayoWNMN NyHKTaMu:

e Moacka3aTb CZIOBO: OTKPbIBAET MEHIO, B KOTOPOM MMeKTCS BCe DYHKLUN U apryMeHTbl MapaMeTpuyecKoro
NpOrpaMMMpPOBaHUsi, CrpynnMpPoOBaHHbIE B Y3/lbl.

e BbiCTpas cnpaBka: NoAcKaska apryMeHToB, HE06X0AUMbIX ANt UCMONb3yeMOW PYHKL UK

e Moppo6Has cnpaBKa: OTKpbiBaeT CTPaHMLY CNpaBKu Mo BBeAEHHON DYHKLUN

e CNMCOK NepeMeHHbIX: OTKPbIBAET OKHO CO CMMCKOM 3aAaHHbIX nepeMeHHbix (" r", "o" n "v").

[lns napaMeTpoB reoMeTpUYECcKOro 3aaHns TOUKM MOXET Takxe oTobpaxaTbCs 3Hauok | . BeibpaTh Ana
CUMTbIBAHUSI COOTBETCTBYIOLLErO MOJIOXEHUS, LENKas Mbillblo HEMOCPEACTBEHHO B rpaduyeckoli 30He.
[OCTYyNHOCTb peXxwuMa NpsiMOro CUMUTbIBaHUSI onpeaensieTcs KoHdurypauuneit TpaCAD u 3agaHueM nons
oTo6paxxeHns nporpaMmbl (B CTPOKE COCTOSIHUSA). CuuTbiBaHWE B rpadMyeckoii 30He Bcerga nojapasyMeBaeTcs Ha
[ABYXMEpPHOI NIOCKOCTU Xy FPaHU U AOMONHUTENIbHO MOXET paclUMpsiTbCS Ha KOOpAMHATY rny6uHbl. BblnensioTcs
HeKoTopble 0cobble Cyyau:
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e 3HauyMMoe 3ajaHue TOYKM (KOOpAMHaTBI X U Y): B 30He onepauuu BbiaeNsoTCs Nofs, COOTBETCTBYOLWMNE ABYMS
KoopAauHaTaM. Ans NpuHyAWUTENbHOMO CYUTLIBAHWUS TONIBKO OAHOWM M3 ABYX KOOPAMHAT MOAKNIOUUTL 610K Apyrow
KOOpPAWHATbI B JIOKa/IbHOM MEHI0, peann3oBaHHOMY B rpadumyeckol 30He (NpaBas KaaBwuLia Mbin)

Gy Y]
Qz [£]

0.2285;259 b5H32

e 3HauMMOe 3ajaHue TOJIbKO OfHOU KoOopAMHaThl (a6CUMUCChI UM OpAMHaTbl): B 30HE Oonepaluu NokasaHo TObKO
COOTBETCTBYIOLLEE MOJe U FOPU3OHTasbHBIA UM BEPTUKAJbHBIN KypCOp NOKa3sbiBaeT ero 3HayeHue.

JlokanbHoe MeHto, peanusoBaHHoe B rpadunyeckolt 30He, o6ecneunBaeT HanMumMe Takxe KOMaHZ NoAKIYeHUs

npuBA30K (K ceTKe UM K 06beKTy), KOTOpble 06bIMHO peann3oBaHbl B MHTEPAKTUBHBIX NpoLesypax CUUTbIBAHUS.

Touyka npyMeHeHus

Touka NMpUMEHEHNA onepauunn onpegendaeTca KoopamHataMn, 3adaHHbIMKU B MIOCKOCTU XY, n KOOp,D,VIHaTOVI Z,

nepneHauKyApHOW MNI0OCKOCTH FPpaHu.

KOOp,D,VIHaTbI Xuny MOryT 3a4aBaTbCs B I'IpﬂMOyFOJ'IbHOVI nnun I'IOJ'IﬂpHOVI CUCTemMe KoopauHat.

3aaaHue KoopaAUHaT B KapTe3VIaHCKOﬁ cucteme:

z

3apaHue NoNsipHbIX KOOPAWHAT:

Qe [ /2250 o

Qy [Y] 20+32

Qz [£] ad

B NpsiIMOYrofibHOM CMCTeMe 3aaBaeMblie HEMOCPEeACTBEHHO KOOPAMHATbI
MOTyT 6bITb:

e abCONTHLIMKU M3 HaYana KoOOpAMHAT rpaHu, ecnn He BbibpaHa
KkneTka OTHOCUTeJIbHbIW

e OTHOCWUTENbHbIMU M3 MNpeabiayLen NnocaeaHen 3anporpaMmMmMpoBaHHON
nosvumnmn, ecnm BbibpaHa kfieTka OTHOCUTeNbHbIN

Ecnn Touka 3ajaHa, Kak nokasaHo Ha pUCYHKe, C KOOpAMHaTaMu

(x=5;y=3;z=4), HO B OTHOCUTE/IbBHOM peXunme C nocreaHen

3anporpaMMmMpoBaHHON No3uumen B (x=2;y=2;z=2), onepauunsa byaet

MMETb CBOI TOYKY NpuMeHeHus B (x=7;y=5;z=6).

Bbibop abCONOTHbLIA/OTHOCUTENBbHBIN MPUMEHUM KO BCEM KOOpAMHaTaM.

Mpu BbIGpaHHOM pexvMe OTHOCUTEeNbHbINA MOXHO NMPUHYAUTENBHO

3a4aTb abCOMIOTHbBIN PeXWUM Ha O4HOM OTAENbHOM KoopAuHaTe,

yKa3biBas nepes KOOpAMHaToOM Haanucb "a;". Ecnv KoopanHaTa He

3aflaHa (none nycToe), pacnpoCcTpaHsieTCs 3Ha4yeHue, 3aflaHHoe ANns

npeablayliern onepauum.
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Z ;Ig [ eoMETpIA

CtHocwTeneHbiE [EG]
UenTp X [I] 0 iﬁt'
y UetTp ' [J] 0
Kz [Z] -5
Yron (A7) [4] 45
¥ (x;yi4) Moayn (U} [U] 100
U =4 =] M Texronoms
Hwuamerp [TO] 8
AZ Cranok [TMC] 1
% Bnok [TR] 1
Ha pucyHke nokasaHbl NoNsipHble kKoopAnHaTbl. KoopavHaTa Z ocTaeTcs
X 3alaBaeMol HanpsaMylo, Kak B C/lyyae 3afjaHus KOOpAWHAT B
KapTe3naHCKON cucTeme.
MonoxxeHne ToUYKM Ha NaockocTn XY yKasbiBaeTCs C yKasaHueM ee
paccTosiHMA OT LeHTpa U ee yrna (B rpagycax) Ha nnockoctu XY
OTHOCUTENBHO ocK X.
Ha pucyHke:
e LIEHTPOM ABNS€TCS Havano koopauHat rpanu (0;0);
e paccTosiHne U oT ueHTpa coctasnseT 100;
e yron: 45°.
Bbibop abCoNtOTHBIA/OTHOCUTENBHBIA TeNepb NPUMEHUM K KoopAuHaTe Z
M K KoopAuHaTaMm (X;y) LeHTpa NosspHON CUCTEMBL.
Mpu BbIGPAHHOM pexuMe OTHOCHUTEJIbHbIN MOXHO NPUHYAUTENBHO
3a4aTb abCONMOTHBIM peXuM Ha OAHOM OTAENbHOM KOOpAuHaTe,
yKasbiBas nepej KOOpAMHATOW Haanuch "a;".
TexHonorusa

TouyeuHass unuM NOAroToOBUTENbHASA onepauuna MMeeT 3adaHne TeXHONOornmn, 4to O6YCJ'IaBJ'IVIBaeT OLEHKY
APXUTEKTYPbl YCTAHOBKW. ﬂeVICTBVITeJ'IbHO, TEXHOJZIOTMYECKUE AaHHble A0JIXKHbI ONpenenAaTbCd B 3aBUCUMOCTU OT
MHCTPYMEHTAa, KOTOprf/‘I 6y,qu BbINOJIHATb onepauuto, 1 rpynnbl U CTaHKa, K KOTOPOMY OH OTHOCUTCA.

Ha ycTaHoBKe onpefensioTcs OAMH WM HECKO/IbKO CTaHKOB, Ha KaXAoM U3 KOTOpbIX MOryT paboTaTb ogHa win
HeCKoJNIbKO rpynn (UM rosoBoOK), KOTOPbIE, B CBOI O4Yepeab, MOryT packiaabiBaTbCsl HA YCTPOWCTBA:
WHCTPYMEHTbI, 3NIeKTPOLWNUHAENN, YCTPOWCTBA ANSl CMeHbl UHCTPYMeHTOB. Mpy 3aAaHnu TEXHONOTUMU TOUYEUHOM
WM NOArOTOBUTENBbHOM OMnepaLny UCMOJb3YEeTCS OCHALLEHHbIA MHCTPYMEHT B MOMOXEHUU
(WNMHAENb/3NeKTPOWNUHAENb) FPYNMbl FONIOBKU CTaHKa.

[nsa kaxaol rpynnbl rONOBKWU 3a4aeTcsl MakcuMasbHas KOHPUrypauus yCcTpoicTB, KOTopasi 3aBUCUT OT
KOHKPETHOro NpuMeHeHus. Kaxxablii CTaHOK MOXET MMEeTb KaTaslor MHCTPYMEHTOB M KaTanor AepxaTeneil, Kaxabii
JepxaTtesib MOXET cofepXaTb onpeaesieHHOe MakCHUMasbHOE YUCIO MHCTPYMEHTOB, KOTOPOE BCE TakXe 3aBUCUT
OT NpUMEHeHus.

O6Lwmre KpUTEepum OLL€HKN
Hwxke paccMaTpuBalOTCA KPUTEPUN OLLEHUBAHUS ANS NMPOrpaMMMPOBAHUA MHCTPYMeHTa, npuHaTble B TpaCAD, no
CXeMe BO3MOXHbIX C/ly4aeB Ha OCHOBE MPUOPUTETA UX OLLEHNBAHUS:

MporpaMMupoBaHue Mo WNUHAENIO (MW 3/1EKTPOLUNUHAENIO) U UHCTPYMEHTY

=) M Texwonoms

Cranok [TMC] 1

Bnok [TR] 1

FnekTpownuizent [EM] 100 g
MucTpymesT [T] 2 o
Twun wicTpymenTa [TF] 100

Ha pucyHke 3aaHbl Nons dneKrTpownuHaenb co 3HavyeHrneM 100 1 MHCTPYMEHT CO 3HayeHueMm 2.
Ons CraHka w/vnu Fpynnbl 06bMHO HEO6X0ANMO 3aAaTh 3HayeHue. Ecnm 3To none He 3a4aHoO, MO YMONYaHUIO
Mcnosnb3yeTcs 3HayeHune 1.

Mpu Wwenyke Ha 3Hauyke & moxHo BblIGpaTb TEXHOMOIMMYECKME NapaMeTpbl HEMOCPEACTBEHHO U3 OKHa
npeacTaB/ieHUss TEXHOMOMUN.
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3HayeHue, 3alaHHOe B MNoJjie DNEKTPoLINUHAENb, 334aeT NOM0XEHNE YCTPOUCTBA B rpynne, a 3HavyeHue,

3aflaHHoe B nosie MIHCTPYMeHT, onpefenseT UHCTPYMeHT (Mnu AepxaTenb) Ans yCTaHOBKU Ha

DNeKTpownuHAenb, C BO3MOXHOMN MHTeprnpeTaumen Bbibopa B CNMCKE YCTPOMCTB UM TUMNOB YCTPONCTBA.

B 3aBMCMMOCTM OT TEXHOMOMMM CTaHKa 3HavyeHue, 3aaaHHoe B none MHCTPYMEHT, MOXET onpefensiTb Takxe

AepxXaTenb UHCTPYMEHTa, a B C/lyyae AepxaTens, OCHalWeHHOro HECKONbKUMU UHCTPYMEHTaMun, MoXeT

onpeaenaTb UCMO/Ib30BaHHOE MOJIOXKEHME.

B npumepe, npvBeAEHHOM Ha PUCYHKE:

e ecnu ¢ dnekrpownuHaenem 100 rpynnbl 1 cBA3@aHO YCTPOMCTBO CMEHbl MHCTPYMEHTA, OHO OCHalLaeTcs
MHCTPYMEHTOM HOMep 2;

e B NPOTMBHOM ciiyyae dnektpownuHaenb 100 gonkeH o6a3aTtesibHO OCHaLWATbCs MHCTPYMEHTOM HOoMep 2.

Ecnv 3aaaHo TONMbKO OAHO M3 ABYX nosieit (UIHCTPYMEHT vy DNeKTpoLwnuHaernb) CM. Cydai
NporpaMMMpOBaHUS MO DNIEeKTPOLUNUHAENIO, ONUCaHHbIA Aanee.

Mo>HO 3agaTb TakXxe TN MHCTPYMEHTA, NOo3BO/AILWNIA 3aaaTb H6osblue XxapakTepucTuK Ans Bblbopa
WHCTPYyMeHTa. B COOTBETCTBUM C PUCYHKOM, onepaumsa 6yaeT cunTaTbCsl NPaBWUIbHOW U BbINOMHATHCS TONIbKO €Cn
UHcTpyMeHT=2 CTaHka=1 un Npynna=1 ckoHpurypuposaHa ¢ Tunom nHcTpymeHTa=100.

Mone 3ﬂeKTp0LIJI'IVIHﬂeJ1b MOXET 3a4aBaTbCA MO YMO/NYAHUIKO U HE OT06pa)KaTbCﬂ B OKHe 3a4aHunAa AaHHbIX
onepauyunun. dTa CuUTyaumna COOTBETCTBYET C/ly4dalto rpynnbl TOJIbKO C OAHUM CKOHd)VIprVIpOBaHHbIM
neKTpownuMHaeneMm Unmn ecnu Bbl60p nos3vuum B rpynne He MOXeT OoCHallaTbCAa ApYyruMm o6pa30M.

nporpaMMuposaHMe no wnuHaenn (VIJ'IVI 3J'IeKTpOLLII'IVIH,EI.eJ'IIO)

=) A Texronoms

Cranok [TMC] 1
Enok [TR] 1
JAnekTpownuHoens [EM] b nd
MucTpyaesT [T] 12 b nd
Tun whctpymenta [TF] 1

MoryT BO3HWKHYTb C/iefytoline cayyau:

e KUMeeTCs U 3afaHo Tosbko nosie MHCTPYMeHT: (Ha pUCYyHKe CO 3HayeHueMm 12);

e MMeeTCs M 334aH0 TOMIbKO MoJsie DNIEKTpoLunvHAeb;

e uMeeTcsa oba nMons, HO 3a4aHO TONLKO OAHO (Ha PUCYHKE - MHCTPYMEHT CO 3HayeHueMm 12).

Ona CtaHka u/vunu Fpynnbl 06bMHO HEOH6XOAMMO 3aAaTb 3HayeHue. Ecn 3To none He 3aZlaHo, Mo yMOMYaHMIo
ucnonb3yeTcs 3HayeHue 1.

Bbi6op WNUHAENSA OCYLECTBASETCS HEMOCPEACTBEHHO B Nosie MHCTPYMEHT (MW 3NeKTPOLINUHAENb) C
MCMOMIb30BaHNEM TEKYLLEr0 OCHAaLLEHUs .

Ecnv wnuHAenb He OCHaLLEeH B TEXHOIOMMYECKUX NapaMeTpax, MOryT BO3HUKHYTb C/eaylolime ciydyau:

e BbI6OP MHCTPYMEHTA MO YMONYaHWUIO

e CuUTyauusi OWMBKMU.

Kak v B npeabinylem ciyyae, o6bMHO MOXHO 3a4aTb Takxke Tun MHCTpyMeHTa.

MporpamMMupoBaHu1e No AMaMeTpy

=) A Texnonorms

DNuameTp [TO] 3
Cranox [TMC] 1
Bnox [TR] 1

AnexTpownuHoent [EM] Find
WhetpymesT [T] o
Tun whctpymenta [TF] 1

3apaetcs nose AAvaMeTp: 34eCb - CO 3HAYEHMEM 8, N He 3a4atloTCs 3HAYEHNS DJIEKT POLUNUHAESb U
NHCTpyMeHT.

Onsa nonei CraHok, MNpynna 1 Tun MHCTpyMeHTa 06bMHO MOXHO 3a4aTb O4HO 3HayeHune. Ecnuv 3HavyeHune He
3ajaeTcs, NPUHUMAETCS 3HaYeHWe Mo YMONYaHUIO.

Kputepuu Bbibopa MHCTPYMEHTa NpW BbINOSIHEHUW NPOrpaMMbl OCTaOTCHA cneunduiecKnMm ans Kaxaoro
KOHKPETHOro NpMMEeHeHMs.
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Mpn ycTaHOBNEHHOM Mnosie fiuaMeTp nporpaMMmMpoBaHve AvaMeTpa pacno3HaeTcsl, eCcqin 3HayYeHwue,
ycTaHoBneHHoe Ansa MHCTpyMeHTa, paBHO Hyno (= 0) U ecniv 3HavyeHne, yCTaHOBJIEHHOE ANsl
DNEeKTPOoLWNUHAEGNAA, PAaBHO HYO MM oTpuuartesbHo (<= 0).

BHUMAHME: B Bepcusax 8o [2.4.7] ana pacnosHaBaHUsa NporpaMMmMpoBaHms No agnameTtpy TpeboBanochk, YTOObI
nose MHCTPYMEHT He yCTaHaBMBanoCh.

I'IporpaMMMpOBaHme no AMaMeTpy TUNMYHO AnA onepal.lel CBEPNIEHNA N MOXET OoNpeaenaTb BbINOJIHEHNE
HECKOJIbKUX OTBepCTMf/‘I 3a OAMH pa3 B 3aBUCUMOCTU OT AOCTYNHOCTU 3aABNIEHHbIX MHCTPYMEHTOB.

WUHCTpYMEHT no yMosl4yaHuio

He 3apaHo HU oaHO M3 nonev dnekTpownuHaens, UHCTpyMeHT, [inameTp.

MO>XHO MpUHYAUTENbHO 3a4aTh Bbibop B nonsx CtaHok u/vnu Fpynna u/vnn Tun MHCTpyMeHTa.

KpuTepumn Bbibopa MHCTPYMEHTa MpuU BbIMOSIHEHWM NPOrpaMMbl OCTAKTCS cneunduyecKMMn Ans Kaxaoro
KOHKpPEeTHOro npumMeHenus. NporpaMmMmnposaHne no MHCTPYMEHTY MO YMOJIYaHUIO He BCerja sBASeTCcs peanbHo
paboumM. B 3TOM cnyyae Ha 3Tane onTUMM3aL Uy NPOrpaMMbl NOAAETCA CUMHAN OLWMOKW.

ABTOMaTH4YECKUA UHCTPYMEHT

Bbibop aBTOMaTU4eCKOro MHCTpYMeHTa npeBanupyeT Haj 3a4aHUsMKU B NMonsx dnekTpownvHaenb, MHCTpyMeHT
v AvamMmeTp.

B ntobom cnyyae, MOXHO NpUHYAUTENBHO 3a4aThb Bbibop B nonsx CraHok v/unu Fpynna v/vunu Tun
MHCTpYMeHTa.

Kputepuu Bbibopa MHCTPYMEHTa MpW BbINOJIHEHUW NPOrpaMMbl OCTaOTCS cneunduiyecKnMm ansa Kaxaoro
KOHKPETHOro NpuMeHeHus.

OPVIGHT UpOoBaHHbIe reoMeTpun

B HOPMaJibHbIX pa60tw|x YCNnoBuax npeaycMaTpmBaeTcda yCTaHOBKA MHCTPYMEHTA NepneHaAnKYNAaApHO NMJIOCKOCTU Xy
pa60ue17| rpaHun. Onepal.wm setup MOXeT TakXe 3a4aTb OpUeHTaLWNI0 MHCTPYMEHTA OTHOCUTE/IbHO MNOCKOCTU
rpaHun. B aTom cnlydae ropopart 06 OpVIeHTVIpOBaHHOVI noaroToBKe. OpmeHTauvno WHCTPYMEHTa onpenensaT
cneaywoume nona:

e yron spauieHus (aneda),

e Yrosl ropuMsoHTanbHOro BpatieHus (6era).

3Tu ABe OCW BpalleHus nMeloT abcooTHOe NporpaMMMpoBaHe Ha AeTanm.

Monsa BpaleHns MHCTPYMEeHTa, eC/In OHW 3afaHbl A4Ns onepauuu, B No6OM criyyae, ABAAOTCS 3HAUMMbIMU, Aaxe
ecnn He 3ajaHbl (B 3TOM C/llyyae OHW MpUHUMALOT 3HauveHue 0).

B+Y Ha pucyHke npeacTtaBneH obwuii Bua aetanv u abconoTHaA cucteMma
Tpex NpAMOYroJibHbIX KOOPpAWHAT:
e b6eTa Bpawaetcs Bokpyr ocun Y
e anbda BpallaeTcs BOKpyr ocu Z.

PucyHok nokasbiBaeT cutyauuto no ymonyaHuio. B 3aBucmumocTu ot
KoHdurypauun TpaCAD:

e BpalleHue, yasaHHoe Afla ocu 6eTa MOXET UMEeTb NMPOTUBOMOJIOXKHbIM
3HakK; un
e 0Cb 6eTa MOXeT BpallaTbCs BOKpYr ocu X.

PUCyHOK nokasbiBaeT onepaumu setup 3anporpaMMMpoOBaHHbIe Ha rpaHu 1:

a. nepsas noarotoBka ¢ (BO;A0)=BepTuKanbHOe HamnpaB/eHue
b. BTOpas noaroToBka BpaliaeT BOKPYr B npoTvB 4YacoBoOli CTpesnku
C. TpeTbsi noaroToBka aobaBnseT BpalleHWe Nno 4acoBOW CTpesnku no A
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B onepauuu setup, 3aaatollein OpueHTaLu0 UHCTPYMeHTa, KoopauHaThl XYZ NpUHUMAtOT 3HaYMMOe 3HauyeHue no
CPaBHEHUWIO C HEOPUEHTUPYEMOM NOArOTOBKOWA.

Kak npaBuno, MOXHO M3MEHUTb PEXUM NMPOrpaMMUPOBaHUs TOYKWU NPUMEHEHUSI (KOOPAUHATLI Ha niockocTu XY u Z
Ansi ocu rny6uHbl) ¢ 3ajaHvWeM napaMeTpa Ucx. koopAa. Z opToroHasnbHa nnockocTtu [DZ].

(x:y:0) Ecnv napameTp Mcx. koopa. Z opToroHasibHa NAockocTu [DZ] He BbibpaH:

e KoopauHaTbl X M Y NporpamMMUpYyIoT TOYKY BpPe3KW MHCTPYMEHTa Ha MI0CKOCTMU

rpaHu
oz e KOOpAMHaTa Z, 3anporpamMMmupoBaHHas Ans rnybuHbl, u3mepseTcs no
OPUEHTUPOBAHHOW OCWU MHCTPYMEHTA.

ny6uHa 3HauynMMa CO 3HaKOM:

e MOJIOXKUTENbHOE 3HaYeHWe nepeMellaeT OCTpMe MHCTPYMEHTa U3
3anporpaMMMpoBaHHOro nosioxeHust XY Mo NpoTMBOMOJIOKHONM pe3ynbTUpyoLLeit
yrnos (anbda; 6eta);

e OTpuUaTeNbHOE 3HayeHWe nepemellaeT OCTpUe UHCTPYMEHTa 13
3anporpaMMmMpoBaHHOro nonoxeHus XY no pesynbTupylowen yrnos (anbda;
6eta);

Mpu npaBuNbHO 3agaHHbIX yrnax (anbda; 6eTa) 4na NO3ULMOHNPOBAHUS

WHCTPYMEHTa Ha BXOAEe B rpaHb:

e MOJIOXKMUTENbHOE 3HaYeHNe nepeMellaeT MHCTPYMEHT B BO3A4YX;

e OTpULATENIbHOE 3HAYEeHWe NnepeMeLLlaeT MHCTPYMEHT Ha ornepauuto B rpaHu.

WHCTPYMEHT BXOAMUT Ha MJIOCKOCTb IPaHU Ha 3anporpaMMUpoBaHHbIX KoopauHaTax XY
C HanpaBfieHWeM, 3aJaHHbIM Yr/lamMu BpalleHusl U rOpU30HTaIbHOrO BpalleHus, Ha
BENIMUYNHY, paBHYIO 3aAaHHON rny6uHe.

Ha pucyHke noka3saHa Bpe3ka MHCTpyMeHTa B AeTajlb C 60KOBbIM BUAOM
OTHOCUTENbHO (BEPXHEWN) MIOCKOCTU FpaHw.
[OanbHenwun npodunb cobnogaeT opueHTauunio, 3a4aHHY0 Ha NOArOTOBKeE.

OTOT C/lyyar COOTBETCTBYET CUTyauun No yMOYaHUIO, KOTOpas NpUMeHsAeTCs K
NPOrpaMMMpOBaHNI0 OPMEHTUPOBAHHOW NOArOTOBKM Aaxxe ecnn napameTp Mcx.
KoopA. Z opToroHasbHa naockocTu [DZ] He 3apaH ANs NoAroTOBKM.
(x;y;0) Ecnn napameTtp Ucx. koopa. Z opToroHasbHa nnockoctu [DZ] BbibpaH:
e KoopauHaTbl X 1 Y NporpaMMuUpYIOT TOUYKY Ha MJIOCKOCTWU rpaHu,
COOTBETCTBYIOLWY KOHEYHOMY MOJIOXKEHMUIO KOHYMKA MHCTPYMEHTA;
gz e Z, 3anporpamMMmpoBaHHas ans rny6uHbl, usmMepseTcs BAOSb MNIOCKOCTH,
OpPTOroHasnbHOW rpaHun (oCb rNy6uHbI rpaHn).
WNHCTpYyMeHT BXOAUT Ha NJIOCKOCTb MPaHn, C 3afaHHbIM HanpasfieHWeM, B Touke P/,
obecneuunBatoLlen cobnogeHne NONOXEHNS, 3aAaHHOI0 Ha Tpex
3anporpaMMMpoBaHHbIX KOopAanHaTax. Touka P’ BbuucnseTcs aBToMaTudecky, a
nporpamMMmMpoBaHNe KacaeTCs KOHYMKA MHCTPYyMeHTa.

3TOT peXUM NporpamMMMUpPOBaHUS NCMONb3YETCS MO YMOMUYaHUIO,
€C/IN NOATrOTOBKA BbIMOHAETCA Ha 3aKPYr/1EHHOW rpaHn uim
NOBEPXHOCTW.

MporpammupoBaHue yrnos (anbda, 6eTa) MmoxeT obneryaTtbCs 3a CYET UCMOMb30BaHUSA CleayoLwero:
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e napameTpuyeckue dopmbl (geo[alfa;x;y;z]; geo[betaalfa;x;y;z]), so3spawatowme yrnol (anoda, 6eta),

COOTBETCTBYOLME BEPTUKAIBHOMY HamnpaB/IEHUIO IPaHW, HO TOMIbKO eC/IM OHa nyiockas. B cnyuae
3aKpYr/IEHHOM FpaHn UK NOBEPXHOCTU DYHKLMN BbIMUCAIOT HanpaB/iEHWE rpaHu C Hy/EBbIM paanyCcoM

3aKpyrneHus;

e napameTpuyeckue dopmbl (geo[alfa]; geo[beta]), BosBpalwatowme yrnbl (anbda, 6eTa), CooTBETCTBYHOLWME

BEPTUKaNbHOMY HanpaB/ieHWIO, B ONpeAesIeHHON TOUYKe rpaHu, BKOYas Cllydyan 3aKpyrieHHOW rpaHy uim
NMoBEpPXHOCTW;

¢ Bbi6op BepTukanbHoe HanpaBsieHue, BbibpaTh AN 3aAaHNsA BEPTUKAIbHOrO Hanpas/ieHWst rpaHu He3aBUCHUMO

OT ee 3aJaHus: NNOCKON, 3aKPYrNeHHON UAu NOBEPXHOCTb. 3HaYeHus, BbMUCIEHHbIe Ans yrnoB (anbda, 6eta),
He 3a4aloTCs aBTOMaTUYeCKM B COOTBETCTBYHOLLMX NOMAX, @ onpeaensTcs Ana rpacdudeckoro npeacTaBieHus

orepaumu.

Ha pucyHke NpvBOAWUTCS NMPUMEP U30/MPOBaHHbLIX NMOArOTOBOK, 3anporpaMMMpOBaHHbIX Ha 3aKpyrIEHHOW rpaHu:
C/leBa - TPEXMepHOe NpeAcTaB/iEHWe AeTanu, crpasa - BuA cBepxy. OUeBUAHO, YTO MNepreHAnKYNspHoe
HarnpaB/ieHVe rpaHN MEHSIETCS MPU U3MEHEHUW NMPOMOPLIUK MO OCU 3aKPYr/IEHUS.

.-',f_”;;_[_____'_—r“: ——
]

t. ~1 | _w =

MporpamMMupoBaHne OpueHTUPOBAHHOM NOAFOTOBKU MOXET MoAKMoYaTh pexum MpecneaoBaHue KacaTeslbHOW,
COOTBETCTBYIOLMIA 3aNpOCy COXPAaHEHUSI OCU UHCTPYMEHTA NepneHANKYSIpHOW Npu BbINONHEHWUU Npoduns. 3TOT
PeXWM UCMONb3yeTcsa ANS BbINOJIHEHUS HEBEPTUKasbHbIX pe3epoBaHuii (0Cb MHCTPYMEHTa NnapannefbHa
nnockocTu XY rpaHu UM HakOHEHa, HO He MeprneHAMuKYsspHa nNaockocTu XY) ¢ HeEO6XOAMMOCTbLIO NOAAEPXKAHUS
OCM BpaLLEHNs MHCTPYMeHTa nepneHANKYNsSipHOM BbINOMHAEMOMY Npodunio.

Ha pucyHke npuBoautcsa npuMep dpesepoBaHUsi Ha BEPXHEl rpaHu AeTanu C MHCTPYMEHTOM, KOPPEKTUPYIOLUM

HaKJIOH BAOJb Npoduns.
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9.2

Ecnu Bbi6op MpecnenoBaHue KacaTeNbHOMW BbISB/ISIET OPUEHTALUIO MHCTPYMEHTA NEPNEHAMKYIAPHO rPaHu, OH
COOTBETCTBYET 3aMnpocCy COXPaHEHUS OCU UHCTPYMEHTA NEPNEHANKYJIAPHO MPpU BbINOSHEHUN NPoduUnsa, Aaxe npu
WN3MEHEHUW MIOCKOCTU IPaHM W aHanorMYyHO yKasaHHOMY HWXe AN ciydyasi BEPTUKaIbHOW NOArOTOBKM.

Bbi6op MNpecnenoBaHue KacaTeslbHOW MOXET 6blTb CBA3aH C MPOrpaMMUpOBaHWEM BepTUKasbHOW MOArOTOBKM
Npu BbINO/IHEHWN Ha 3aKPYT/IEHHOM IPpaHn UM NOBEPXHOCTU. B 3TUX cnyyasix BbIGOp COOTBETCTBYET 3anpocy Toro,
YTO6bl HanpaBneHWe WHCTPYMEHTa BCeraa COXPaHsIoCh MepneHAMKYNSpHbIM NA0CcKoCcTU XY rpaHu, MI0CKOCTH,
KOTOpas Temnepb, Kak MpaBWio, SIBNSIETCA MNepeMeHHoil. PaboTasi Ha NepeMeHHOW reoMeTpuu rpaHW, MOXHO
cKasaTb, UTO MOAroTOBKAa BCE PaBHO [OJ/IXHA CUMTATbCS 3anporpaMMUpOBaHHON C OPUEHTUPOBAHHOW FreoMeTpuei.
Mpu paccMOTpeHWU cryyasl 3aKpyrfieHHOW FpaHu:

e MpWM aKTUBHOM BbibOpe: BAOMAb NpoduUNs, WHCTPYMEHT MeHsleT HanpasleHue [ANs  COXpaHeHus
nepneHanKyApHOCTU K MIOCKOCTU rpaHu

e NPV HEaKTMBHOM BbIGOpE: MOArOTOBKA BbIMNOJIHAETCS C MHCTPYMEHTOM, MeprneHAUKYNsSIPHbIM M0CKOCTU FpaHu, U
3TO HanpaB/ieHUe COXpaHsieTcs Mo Bcemy npodwuio.

B 3aBucuMocTu oT KoHpurypaumm TpaCAD n/unu Beibopa B onepauunn setup, nHrepnonsaumsa npodunsa B

MpecnepoBaHMe KacaTeNIbHOW MOXET BbINOMHATLCSA C MHTepronsunei no 4 unn 5 ocsam:

* pexXwuM UHTeprnonsaumm no 5 ocam npeanonaraet, 4to obe BpaljatoWwmMecs oCM MOryT nepeMeLlaTbCs npu
BbIMO/IHEHWUM OnepaLuum

* PEXWM UHTEeprnonsAuMm no 4 ocaM NoO3nLMOHMPYET BpalleHne rofIoBKM Ha ABe MOBOPOTHbIE OCU, HO
nocneaymoLline nepemeLleHns MOryT 3aTparmeaTb TONbKO OCb (anbda), a nonoxeHue (6eta) octaercs 6e3
N3MEHEHWN.

BO3MOXHOCTU MHTEPNOASLUKN, MOMUMO MHCTANMPOBAHHBIX MYHKLMIA, 3aBUCAT OT (PU3NYeCKOon KoHPUrypauum

MaLlluHbI.

TexHoNOrnyecKuii NnpuopureT

3aZlaHve MOXeT 6biTb JOCTYMNHO AN KaXA0ro onepauuny, KOTOpoe MHTEPrpeTUpyeT TEXHONOrMYEeCcKoe 3aaaHue,
cNlefloBaTesbHO, MYHKTYasbHOro TWMNa WK TUMa HaCTPOWKMU.

VMHdbopMaLna MHTEPNpeTUPYET MOMOXUTENBHOE Liesloe 3HaueHve (3HadyeHue no ymonuaxuio: 0) u JocTynHa Ans
MCMONb30BaHUS B ONTUMMU3ALUK, C Liefblo BbIMOSIHEHUS MPOrpaMMmbl.

[eTanu nHTepnpeTaunn 1 UCNonb30BaHUS MHMOPMaL MU MOFYT pa3niMyaTbCs B 3aBUCMMOCTU OT KOHKPETHOrO
NPUIOXEHUs1, HO 06LUNe TEPMUHBI COOTBETCTBYIOT HEO6XOANMOCTM YCTaHOB/IEHNS KPpUTEpPMEB B3aWMHOIO
npuopuTeTa BbINOJIHEHUS MeXAYy aHaNorMMUHbIMK onepaumnsamMu.

OCHOBHOW cnly4yan UCnosb30BaHUA KacaeTCs ynopsAovYeHUs BbIMOHEHMS 3anporpaMMMpOBaHHbIX Npodunen,
4TO6bI ONTUMM3MPOBATL ONEepaLMn CMEHbl MHCTPYMeHTa. Bo3MOXHO, YTO HECKOMbKO Npodunen UCNoNb3yT O4HY U
Ty e TeXHOJIOrni, HO HEKOTOopble A0MKHbI 06pabaTbiBaTbCA NOC/E BCEX OCTasIbHbIX, HE3aBUCUMO OT TEXHOMOMMM,
Ha3HAYEeHHOW ANsa Kaxaoro npodwuns.

MporpamMmMupoBaHue TexHonorudeckoro Mpuopurera Mo3BOMSIET PeLNTb NMOCTaBMEHHYO 3afJadvy, pasMecTuB B
nopsiAKe MUCMOJIHEHUS :
e CHavana Bce npodwunun c TexHosormdyeckum lpuoputeTtom = 0, ¢ unn 6e3 rpynmn, ONTUMU3UPOBAHHbLIX ANs
MHCTPYMEHTa
e HKe npodwuneit c TexHosnormyeckum [lpuoputetoMm = 1 , c unu 6e3 rpynn, ONTUMU3MPOBAHHBLIX ANs
MHCTPYMEHTA

e [0 ucyepnaHus npodunen.

Npachmueckoe npeacrasneHme

TouyeuHble U NOArOTOBUTENbHbIE ONepauny nNpeacTaBieHbl Ha ABYXMEPHOM M306paXKeHUN FPaHn KPy>KKOM
AnaMeTpoM, paBHbIM AMaMeTpy 3anporpaMMMpOBaHHOIO MHCTPYMEHTA; B TPEXMEPHOM M306paXKeHnn OHM
npeAcTaBieHbl LWIMHAPOM AMaMeTPOM, paBHbIM AnaMeTpy 3anporpaMMUMpOBaHHOINO MHCTPYMEHTa U BbICOTOW,
paBHON rabapuTy MHCTpyMeHTa No rnybuHe Ha rpaHu.

B TpexmepHOM n3obpaxeHun B NoAroTOBKE C OPUEHTUPOBAHHLIM MHCTPYMEHTOM MHCTPYMEHT NpeacTaBasieTcs
OPWEHTMPOBAHHBIM MO yriaM BpalleHUs U rOpU30HTasbHOro BpalleHus.

Onepauus, 3anporpaMMmMpoBaHHas C MHCTPYMEHTOM C HECKOJIbKMMUK CBepiiaMu, 0To6paxaeTcsi OAHUM KPYXXKOM
AnameTpa, paBHOro AMaMeTpy nepBOro CBepsia roflIoBKU.

Mpodcdunb

Onepauuun npocpuns

DneMeHTapHble onepalmmn, KoTopbie MOTYT y4acTBOBaTb B NMOCTPOEHUM Npoduns, HaxoasTCs BO Bkaake
Onepauum B pasfiMyHbIX rpynnax:
e OTaenbHble OTPE3KU NIMHWIA: PELIAOT JIMHENHBIA CerMeHT;
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OTaenbHble Ayru: pewarT Ayry B naockocTun XY rpaHu;

dacka v cKpyrfieHve: pellatT ABa JIMHENHbIX CEerMeHTa WUAW OAMH JIMHENHbIA CerMeHT U Ayry;
MHorokpaTHble Ayru: pewatoT OAHY WMIN HECKOJIbKO AYT;

Kpyru: pelwatoT Kpyr B MIOCKOCTU Xy FpaHu;

[yrn B NNOCKOCTAX XZ, YZ, XyZ: pelaT Ayry B MJOCKOCTSX XZ, YZ, XyZ;

MHOrOYyronbHUKW: peLatoT, Kak npaBuio, 3aMKHYTY0 dUrypy, COOTBETCTBYIOLLYIO MHOIOYTOMbHUKY
(NpAMOYTroNbHUKY, TPEYrOAbHUKY, LWECTUYTONbHUKY) WM KOHYCY (0Bas, 3/1aMnc)

e PasmeTka (CM. cneayrowmnin naparpad)

Bce AOCTYnNHble B 3TMX rpynnax onepauuy UMeT UHTeprpeTauuno, 3HaunMyto ans nporpammbl TpaCAD: kaxaas
pellaeT onpefeneHnto MHTeprpeTaLunio 3anporpaMMMpoBaHHOl reoMeTpuyeckoi uHdopMauum. Kak npasuno,
roBOpAT, UTO KaxAaas M3 3TUX onepauuii onpeaensieT 0Tpe3oK npoguss ¢ obLiel XxapakTepUCTUKON JIMHEHHOIo
oTpesKa unv gyru.

Ha pucyHke nNpuBoAATCA NapaMeTpbl reOMETPUYECKOro 3a/aHusl 0Tpe3ka CaMoro npocToro JIMHeMHOro npoduns
(LO1):

1. L01 - LOT: KT n
"= Kommertapmi

Cnucatne
#Ec MMA

;Iﬁ [ eoMETDWA
CrrhocuTenetoi [EG]
X navanehoe (Ps) [Xl] _:",5,'
Y wauanehoe (Ps) [Y1]
£ wayanehos (Ps) [£1]
X woneunoe (Pe) [¥] 166.2295 _I",it'
Y koneunoe (Pe) [Y] 118.1807
£ koneynos (Pe) [£]
& M Texxonorva
+ EE Ceoncrea

PaccMOTpuM 3aaaHue ABYX KpalHWX TOYEK OTpesKa:

e Ps (XI;YI;ZI): HauyanbHasa To4Yka oTpe3ka. JTa Touka 06bMHO MMeeTCs B Kax Aol onepauuu npodwuns, HO
NporpaMMmMpyeTcs TOMbKO 4SS 3a4aHWa OTKpbToro npoduns (T. e. Npodunsa, HaunHawwerocs 6e3
noarotoBku). O6bMHO HayasbHasa ToUYKa BbINOJIHEHUSA OTpe3ka Npoduns onpeaenseTcss aBToMaTUYEeCKHU
KOHEYHOI TOUKOI BbIMONIHEHNA MpeabiayLero oTpesKka

e Pe (X;Y;Z): KOHeYHas ToYka OTpe3Ka. ITa TOYKA MOXET He MPOrpaMMMPOBATLCA HaMPSAMYo (Ha HEKOTOPbIX

KoopAuHaTax Uin TosIbKO l-IaCTl/I‘-IHO), ncxoasa U3 reoMeTpumn nporpaMMmMpoBaHua Kaxzaon onepauyuun I'IpOd)VIJ'Iﬂ,
M B 3TOM C/Qlydae onpeaensaeTcda aBToMaTu4yeckKu.

MocTtpoeHune npocpuns

Kak npaswno, npoduib onpeaensieTcs HenpepbiBHON NOCNEA0BATENbHOCTBIO JIMHENHbIX U/UAN KOMbLEBbIX
OTpe3KoB, He 0653aTeNbHO HaunHalLWencs onepaumen setup.
Mpu BbINONHEHWMM NPOrpaMMbl BbI6paHHbIA MHCTPYMEHT OCTaeTCs 3aHATbIM OT HayasbHOW TOUYKKN A0 KOHEYHOWN TOUKM
6e3 npepbBaHua. TpaCAD pacnosHaeT 3agaHve npodunsa:

e KaK eAMHYI0 reoMeTpUYecKylo pasBepTKy Mexay OAHUM unun 6onee oTpeskamu npoduns,

e 3a CYeT 3auenneHus yacten npoduns, onpeaeneHHbIX OTAENbHO (3aLenneHns Mexay oTpeskamu npodpuns c

noanporpammMamMu uamM Makpornporpammammu),
e KakK pa3BepTKa MpMMEHEeHUs NoAnporpaMMbl UK MaKponporpaMmsl.

Mpodunb MOXeT HauMHATLCS:

e onepauueii setup, 3agatoLein KOMMNIEKC TEXHOOMMMU, CBA3A@HHOW C BbINOJIHEHWMEM 3TOro Npoduns

e OTPe3KoM Npoduns U B 3TOM C/lydae OH Ha3blBaeTCsl TakXKe OTKPBITbIM npoduneM. TexHonorus npoduns
MOXEeT 3a/laBaTbCs MO3JHee, BCe TaKXe Ha 3Tane pefakTopa, Win HeMnocpeAcTBEHHO Ha 3Tane o6paboTku
NnporpamMMbl Af1sl ee BbINOSHEHWS .

Mpodunb cUNTaeTCs OTKPbITbIM B OAHON U3 CleyoWwmnx ABYX CUTyaLuit:

e 0Tpe3oK npoduns (ayra wnun NMHUA) UMeEeT 3ajaHue Aaxe BCEro B OAHOM U3 NapaMeTpoB 3aJaHusi HauyanbHOM
TOUKM OTpe3Ka.

e 10 AaHHOro oTpe3ka npodwuns He 3aAaHa NoAroTOBKAa WM APYroi oTpe3ok npoduns.
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Touyka npyMeHeHun

Onepauun Npodunst UMET TOUKY NPUMEHEHUS B KOHEYHOWN TOUYKe. B cllyyae MHOXECTBEHHOIO OTpeska Touka
NMPUMEHEHMS] - KOHEYHasl TOYKa NOC/IeAHEr0 pPeLUeHHOro oTpeska.

Kax<abli koA npodunsa pellaeT onpeaeneHHY0 reoMeTpuIo Ha MNOCKOCTU.
PaccMOTpUM HeCKONbKO MPUMEPOB U3 BO3MOXHbIX CUTYaLLMiA:
e L2 [xy(polo, U, A), Zf]: pewaeT nnHeNHbI OTPE30K B MPOCTPAHCTBE, 3aaHHbI B ABYX rEOMeTPUYECKnX
KOMMOHEHTax:
e nAockocTb XY: IMHENHbIN OTpe30K, OnpeAeneHHbli B MONSPHOM CUCTEME
e HanpasneHuwe Z: C OAHNUM KOMMOHEHTOM, NeprneHANKYNSPHbIM NJOCKOCTU FpaHn
Onepauusa pellaeT MHENHbIN 0TPe30K B NPOCTPaHCTBE, B KOTOPOM KaXAas OCb UMeeT JINHENHOe ABWKEHME.
Ocb rny6uHbl - Z.

o A4 [xy(P1,Xf,Yf),Zf]: pewaeT cnupanbHbi 0Tpe30K, 3aA4aHHbIM B ABYX reOMEeTPUYECKUX KOMMOHEHTax:
e nnockocTb XY: YacTb OKPYXHOCTW, onpeaefnieHHas B NPsSMOYrofbHOW CUCTeMe KOOpAMHAT Kak Ayra,
3afaHHas TpeMs TouYKamu
e HanpaBneHwe Z: C OAHUM KOMMOHEHTOM, NMepneHAKYNSPHbIM NIOCKOCTU FPaHu.
Onepauusa pellaeT CnupasnbHbI 0TPEe30K B NPOCTPaHCTBE, C OCb CNUPasnau, NepPneHanKYNSpHON NIOCKOCTH
rpaHu 1 KoNbLEBOWM pa3BepTKOW, 3aAaHHON Ha nnockocTu (XY) rpanu.
Ocb rny6uHbl - Z.

o A5 [xz(Xf,Zf,centro,rot),Yf]: pewaeT cnupanbHbii OTPe30K, 3aAaHHbIA B ABYX MrEOMETPUYECKMNX KOMMOHEHTaXxX:
e MJIOCKOCTb XZ: KPYroBOW OTPe30K, OrnpeAefieHHbIn B KapTe3naHCKON CMCTeMe KOOpAMHAT Kak ayra,
3aflaHHas TpeMs TouYKamu
e HanpasneHue Y: C OAHNUM KOMMOHEHTOM, NepneHAKYNSPHbIM NIOCKOCTU rpaHn XZ.
Onepauusa pellaeT CnupasnbHbIn OTPEe30K B NPOCTPaHCTBE, C OCb CNUPasnau, NapanienbHon NaockocTn Y
rpaHu 1 KoNbLEBOWN pa3BepTKOW, 3aAaHHON Ha NAOCKOCTU (XZ) rpaHu.
Ocb rny6uHbl - Y.

o A9 [xyz(Xf,Yf,Zf,centro,rot)]: pewaeT Ayry B nnockocTu, ¢ obLel opueHTaumeln B NpoCTPaHCTBE:
e He 3ajaHa 0Cb rny6uHbl.

Kak BMAHO, KaxAblii OTpe30K rny6uHbl MOXET, Kak NMpaBu/o, HanpsaMyio 3aZlaBaTh TakXke TOUYKY Hadvana oTpeska.
Mpy 3TOM OTPe30K HanpsiIMyto OTKpbIBAeT Npodunb. Ecnu oTpesok npodwuns He 3ajaeT TOUYKy Hadvana, oHa
No3ULMOHMPYETCSA Ha TOUYKY MPUMEHEHUS Onepauuv, 3ajaHHOl paHee.

NMporpaMmMmupoBaHue yrnos

Koabl npodunsa 4acTo UCNONb3YIOT 3aAaHne YrioB:

e MpOrpamMMMpoBaHWe Yra0B OCYLLECTBASETCA B rpagycax n ApobHbIX Aonsax rpagyca (X.xx ©)

e UCMONb3yeMoe BpalleHne NoKasaHo Ha pucyHke: oT 0° go 360° c BpallieHnMeM NPOTUB YACOBOWM CTPESKMU.
OTpuuaTenbHble yrbl NPOXOAAT NAOCKOCTb XY, HaYMHas oT ocu X No YacoBOW CTpesiKe.

cpe

180° oe
360°

270¢°

KacaTtenbHble u cekywime

3T0 reoMeTpuyecKkmne aNeMeHThbl, ICNob3yeEMblE B KOAaX I'IpOCbVIJ'Iﬂ.

KacaTenbHas 0603HavaeT nNpsiMyto, KoTopasl 3afaeT yC/ioBME KacaHus 3anporpaMMMpPOBaHHOMY OTpe3Ky
npodwuna (NMHus nam gyra). PasnuyatoT:

e KacaTesibHas B Hayasne: 3aJaeT KacaHWe Ha HayaslbHOW TouKe oTpe3ka

e KacaTesibHas B KOHLE: 3a4aeT KaCcaHWe Ha KOHeYHOW Touke oTpeska
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Cekyuwan o603HayaeT NpsaMyto, KOTopas 3aAaeT yC/IoBME NPUHAANEXHOCTM TOUKMU NPUMEHEHNS (KOHeYHas Touka
oTpe3Ka) K 3TOoM NpsiMOn.
CekyLast MOXeT TakXe 334aBaTb YC/I0OBME KacaHUa Ha KOHEYHOMW TOYKe OTpe3Ka.

B cny4dyae ogHoro JIMHENHOrO OTpE3Ka HET pa3nnyuna mexay KacaTesibHOW B Hayane u KacaTeslbHOW B KOHLe.

KacaTenbHasi B Hauane onpegensercs Kak:

e KacaTeJibHaA Mo YMOJIHaHUIO: eC/IM OHa 3alaHa OAMHAKOBOW C KacaTeslbHOW B KOHLe oTpe3ka npeaplayliero
npoduns

e 3anporpaMMMpoBaHHasi KacaTe/ibHasi: TpebyeT NporpaMMMpoOBaHUs :

P2 (%)

al

PL(xy) §

e yrna HaksoHa npsimon (al); wam
e aByx Toyek (P1 n P2) Ha npamon. OpueHTauma npsMon onpegensietcs ot P1 k P2.
MporpaMMupoBaHue yrna npesanupyeT HaA NporpaMMMpoBaHMeEM To4Yek.

KacatenbHas B KOHLUe onpenenseTcsa Kak:

e KacaTeJibHad NO YMOJIHaHMUIO: TOJ/IbKO B C/Zly4dae Kpyrosoro oTpeska, KOTOprVI 3aBeplaeTcsa B TOUKe
noaAroToBKu I'IpOd)VIJ'Iﬂ: 3ajaeTcs 0OAMHAKOBOW C KacaTeslbHOM 3anyCckKa nepBoro oTpeskKa I'IpOd)VIJ'Iﬂ;

e 3anporpaMMmMpoBaHHas KacaTeJibHas: Tpe6yeT nporpaMMmnpoBaHua:

P4 (%)

az

p3 (xy)

e yrna HakfloHa npsimon (a2); wam
e aByx Toyek (P3 n P4) Ha npamoi. OpueHTauunsa npaMown onpegensetcs oT P3 k P4.
MporpammMupoBaHue yrna npeeanupyeT Haj NporpaMMMpoBaHMeM To4Yek.

Cekyuwian Bcerga nporpamMMmpyeTcs Hanpsamyto. MNporpaMMmMpoBaHne MOXET BbINOMHATLCS MPU MOMOLLM:
yrna (a2) v Toukun Ha npamon (P3); nam
AByx Toyek (P3 n P4) Ha npsamon. OpueHTaums npsMon onpegensertcs oT P3 k P4.

PazMmeTka

TepMUHOM PazMeTKa MOXHO onpeaensTb:

e OMpefernieHHYo Onepauuio, KoTopas MOXeT NPUMEHATBCS Hapsay C ApYyruMu Ans onpepenenus npoduns. Koa
onepauuu - L24;

e Npodwunb, COCTOSALMA N3 SNEMEHTOB TUMNA Pa3MeTKMU.

B yacTHoCcTW, TepMUH Pa3zmeTKka NPUCBOEH OAHOM M3 ONUWUIA KPUBbIX, BbiBpaeMbiX Npy MOMOLLUN MHCTPYMEHTA

Co3zaaHue KpmBbIX CrislanH.

Ha pucyHKe nokasaHa MHTepnonsauusl, cBs3aHHasa ¢ kKoaom L24:

L1 - nuHerHbIN cermeHT, 06beAMHSAIOWNIA KpaHe TOYKK oTpe3ka (OTpe30K NpeacTaBfieH KakK YileH CpaBHeHUs C
NoslyYeHHOW KPWUBOMW)
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L24 - kpuBasi, nony4yeHHas Ha cermeHTe L1:
e Al - KacaTenbHas Havyana kKpueon L24
e A2 - KacaTenbHas KOHUa KpuBOW L24.

Onepauuns L24 3apaeT reoMeTpuyeckyro nHdopMaumio no cneayowmMm napameTpam:

e HayasibHas TO4YKa oTpe3ka (ecsim He NPOoAo/HKAET PacMnosIOXKEHHbIN paHee MapLIpyT)

e KOHeYHas ToYKa OTpe3Ka

e UCXOAHAsA KacaTenbHas

e KOHeYHas KacaTefbHas,

Ecnu He 3afaHa ncxoaHas kacatenbHas, NpUHUMaEeT:

e npeabiayLlylo KOHEYHYI0 KacaTenbHyto, Ha npodune;

e HarnpaB/iieHWe Mexay KpaHMMW TOUYKaMu OTpe3Ka, eC/IM KOHeYHasi KacaTesibHas He SIBNSieTCs 3Ha4YMMON.

Ecnu He 3afaHa KOHeYHas KacaTesnbHasi, NpUHUMaeT:

e HanpaBieHWe Mexay KpaHMMW To4YKaMu OoTpesKa.

[Ba nons 3afiaHusl KacaTeslbHbIX MOFYT MEHSITbCS MHTEPaKTUBHO Mpu BbIbOpe CBA3aHHOW C MOSEeM KHOMKMW.

Onepauus L24 pewaert:

e eAVHCTBEHHbIN JINHENHbIN 0Tpe30K (L1 Ha pucyHKe), eCnn HavanbHOe M KOHeYHOe HanpaBieHUs COBMaAaloT;

e HenpepbiBHYIO KpMBYHO (L24 Ha pucyHke), BbibOpKa KOTOPOW BbINOJSIHAMACH NOCNe40BaTE/IbHOCTBIO IMHENHbIX
MWKPOOTPe3KOB. [l/IMHa 0TpPe3KOoB OLEHMBAETCS aBTOMaTUYECKN U YNCIO OTPE3KOB BbIGOPKM 06bMHO 6osbLioe:
B TEOpEeTMYECKOl KPMBOI MOCTOSHHO MEHSIETCS 3aKpyrfieHue un Bblbopka Mo MMKPOOTPe3KaM, X0Ta U YacTas,
BCe paBHO AaeT NpubnnsuTenbHoe pelleHue.

Onepauus L24 pa3buBaeTcs B CNMCKE MUKPOOTPE3KOB, KOTOPbIE PELUAOT ee TOSIbKO B peLleHUN HEKOTOPbIX
cneumanbHbIX MHCTPYMEHTOB.

MprMeHeHVe NepenoBbiX MHCTPYMEHTOB K onepauun L24, kpome TOro, MOXeT OrpaHMuYnBaTbCs, yYuUTbIBas
cneundmrKy 3TOM onepauunm, U MOXeT OTCYTCTBOBATb A1 BblbOpa B nanuMTpe onepauuin: B 3TOM calydyae MOXeET
onpeaenaTbCsa TONbKO NPUMEHEHWEM MHCTpyMeHTa Co34aHue KpuBbIX CriakH.

HeCcOMHEHHO, MOXHO CKa3aTb, YTO He CUMTAEeTCsl HOPMasibHbIM MPaBUIOM NMPUMEHEHWE NMPOABUHYTbIX
WHCTPYMEHTOB MaHUMyMpoBaHusi NpodunsMn K KpUBbIM PazMeTKu.

3apaaHue TexXHOJIOrum

MOXHO 3a4aTb TEXHONOIUIO AN nNpodwunsl, BBOAS onepauuto setup B Hayane atoro npodunsa. Setup npoduna He
o6s13aTeNbHO BUANMA: eCcnn, HanpuMmep, Npoduab NOMHOCTBLIO WM YaCTUYHO OnpeaensieTCcs B NMpUMEHEHUN
noAnporpamMmbl (MM MakponporpaMmMbl), NOArOTOBKA MOXET MPUMEHATLCA K CO3A4aHWI0 NOAMNPOrpaMMbl BHYTPU.
Mpodunb 6e3 NoAroTOBKM Hayana HasbiBaeTCs OTKPbITbIM U HE MMeeT YETKOro 3aAaHns TexHonoruu. B nobom
cny4yae, Ha 3Tane BbINOHEHUSI NpoduUIb BCeraa HaumMHaeTcs setup Hayana n CooTBETCTBYHOLWEN 3alaHHOM
TexHonornen. B aTom cnyyae peyb MaeT O TEXHOMOMMU MO YMOMYaHWIO, Kak 3aaHo B AMANoOroBOM OKHe,
OTKpbiIBa€MOM 13 MeHto lNpuMmeHeHne UHAMBUAYanusnMpoBaTb->TexHonorua->Koabl No yMon4aHuUIO.
TakuMm 06pa3oM, BO3MOXHOCTb YNpaBfieHUs OTKPbITbIMWU NPOdUNSMU SBASETCSA TOJIbKO CNOCO60M ynpoLweHus
NporpaMMMpPOBaHUs, HO BCeraa AOIKHO ObTb CHO, KaKyl TEXHOIOMUIO JO/KHA UCMNOb30BaTh NporpamMMa Ha
3Tane ucnonHenus. Ecnu ana BbiNoNHeHUs Npodunsa TpebyeTcs TEXHONOMMS, OT/IMYHAs OT YMON4YaHus,
NPOrpaMMUCT A0/DKEH 334aTb ee HanpsiMyio.

[nAa BbINONHEHMSA OTKPbITbIX Npodunei, B Nt06oOM cnyyae, MOXHO BbibMpaTb U3 passiMyHbIX ONUMIA, 3a4aHHbIX B

KoHdpurypauun TpaCAD npounsBoamTeneM cTaHka:

e npodwunv, 3anporpaMMmMpoBaHHble OTKPbITbIMK, MOFYT BCEraa UCK/IYaTbCa U3 UCMNOHEHUS (HanpuMmep, TakuMm
e obpasom, Kak onepaumm KOHCTpYKLUum).

e [podunun, 3anporpaMMMpoOBaHHbIE OTKPbITbIMW, MOTYT BbINOJHATLCSA O6bIMHBIM 06pa3oM NP 3a4aHUN TEXHONOMUK
no yMOJ4aHuo.

e MpoOrpamMMmpoBaHue OTKPbITbIX NPOodUIEl co34aeT yCcoBMe OWMBKN 1 NporpaMMa He MOXET BbIMONHATbCS. B
3TOM C/lyyae onepaTop AOJ/DKEH HaNpsiMYo 3afaBaTb TEXHOMOMMIO KaXA0ro npoduns.

nOpﬂﬂOK 3aAaHuAa TexXHoNormm I'IpOd)W'IIO
MO>XHO 3a4aTb AaHHble TEXHO0MMNU, BPYYHYO U3MEHAA I'IpOd)VIJ'Ib (BCTaBJ’Iﬂﬂ W/Vnn n3MeHss ero I'IO,D,FOTOBKY) nnn

Bbi3biBasi koMaHAy MpUMeHUTb NOAroTOBKY rpynnbl U3MeHUTb npodwin Bo Bkiaake MHCTPYyMEHTbI Lll
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I SETUP - NOArOTOBKA OPE3bI ==
EETUF N0 O TOEKE $PEE

4Ec [AMA
=] M Texnonoms
Cranok [TMC] 1
Bnok [TR] 1
WrcTpyrmenT [T] o
Twun wecTpymetTa [TF] 100
Crop. sxona [F]
Crop. epawerun [
[ B [ponErHy TEiE TEXHC
[+ ## HauanbHE W KOHEYHEIR OTDESK)

=+l B Ceopcres

oy REEmEmsas

ol

X

b
T L

X

nDHMEHHTb TAKKE K MNPOPUNAM C S30aHHOR TEXHONOrKeR

MpMEHNTE K KoM onepaLwi

Ol ] | OmaeHuTs

B 3TOM OkHe MOXHO BbibpaTb, Npexae BCero, 3a4aBaeMbli KO NOArOTOBKM U3 UMEIOLUXCS B cnucke (Ha
pucyHke: [MOATOTOBKA] MOATOTOBKA ®PE3bl) 1 cnncok napaMeTpoB 06HOBASAETCS AAHHbBIMWU, OTHOCALMMUCS K
Bbl6paHHOW onepauun. 3ajaTb 3aTEM TEXHONONMYeCcKne napameTpbl U CBOMCTBA onepauun 1 NOATBEPAUTL
kHonkor [OK] ans npumeHeHusa 3agaHus.

Kak nokasaHo Ha pUCYHKe, 34eCb HeNb3s 3afaTb reoMeTpuyeckune napameTpbl onepauunn setup.
TexHonormyeckne napameTpbl onepaunn setup kacatTcsa Bblbopa He Tonbko CTtaHka, Mpynnbl, DNeKTpownuHaens,
WNHCTpyMeHTa, HO 1 rpynn napameTpoB, ONpeaensowmx, B HaCTHOCTH:

e pexumbl KoppeKkumn Ha UHCTPYMEHT

e pexunmbl OTKPbITUSA U 3aKpbITna npoduns

3T acnekTbl pacCMaTpUBaAOTCSl B NMoc/ieaytowmx naparpadax v, Kak 3TO CTaHeT 04YeBUAHbIM, MOTYT 3HaUWUTENIbHO
W3MEHSTb KOHEUYHYI0 pa3BepTKy npodwuns.

B okHe MHCTpyMeHTa nMeeTcsa ABe onuun:

e MpuMeHUTb TaKoKe K NpoPwWIAM C 3afaHHOW TEXHOJIOTUEN: NPUMEHSIET MHCTPYMEHT Takxe K npodunsamM,
yXe OTKPbITbIM onepauunei setup. Ecnm ata onuma He BbibpaHa, MHCTPYMEHT MPUMEHSIETCS TOJIbKO K OTKPbITbIM
NpounsM UM NpobunsM, KOTopble HauMHalTCs ¢ onepauun MTEOMETPUYECKOWM NOATOTOBKM (3Tv npodunm
MOryT onpeaenaTbcs npeobpasosaHmeM dopmaTa);

NMpPpUMEHUTb K KONUKM ONepaLMiA: NPUMEHSIET 3TOT MHCTPYMEHT K KOMUWU OMnepaumnii U He MeHSET UCXOLHbIe
NIUHUN.

3T0 3ajaHue NpUMeHsieTCa K NpodunsMm, UMeLWMM Kak MUHUMYM OAMH BbIBpaHHbIN 3N1EMEHT, WK K TeKYLLeMy
npodwunto (ecnm HeT BbI6OpOB). B ntoboM cnyyae, NnpuMeHeHWe orpaHmymMBaeTCcs nNpodunsamu, cobagatowmnmm
aKTUBUPOBaHHble GUNbTPbI M306paxkeHns: BapuaHTbl Bbibopa, Iormyeckue ycioBusi, YpoBHU, cneumanbHble
punbTpbl. ECAN 3TOT MHCTPYMEHT NPUMEHSIETCS HEMOCPEACTBEHHO K UCXOAHbIM NpodunsaM (BbiBpaHHbIM Wn
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TEKYLMM), N3MEeHEHNE He MOXET 6bITb MPUMEHEHO K onepauunaM B 3ab10OKMPOBAHHOM COCTOSHUN (Hanuyume
3a6/1I0KMPOBAHHOIO YPOBHS, KOHCTpPYyKUun unu nons 0O).

MHorokpaTtHas noaroroska

MHOroKpaTHOM NOArOTOBKOM WUAM MYSIbTMNPOMDUASMU Ha3biBatOTCSA NPOoduaIN, KOTOPbIM COOTBETCTBYOWMM 06pa3om
3apaeTcsa 6onee ogHOM onepauum NOArOTOBKMU.

Mpwv BbINONHEHWUM NPOdWIb NOBTOPSETCS CTOMIbKO pa3, CKOMbKO 3aaHOo MOoAroTOBOK:

e Npodwusb BbINOJHAETCS NepBbii pa3 C NepBOM NOArOTOBKOW M TEXHONOrNer CornacHo 3agaHHOMY B Hel

e Npodwusb BbINOJHAETCS BTOPOWN pa3 CO BTOPOM NOArOTOBKOM M TEXHOIOTMEN COrnacHoO 3a4aHHOMY B Hel

e U TaK ganee ANs BCeX OCTajbHbIX 3aAaHHbIX NOAFOTOBOK.

Mpy 3TOM MOXHO Ay6anpoBaThb BbiNoAHeHMe Npodunsa 6e3 Heo6Xo0AMMOCTM NPOrpaMMMpoOBaTh €ro HeCKOJIbKO pas,
B T.4Y. MPU OYEHb PasHbIX TEXHONOIMMYECKMX 3aAaHusax. Elle pa3 noavyepkmBaeM, YTO TEXHOIOMUS KaXXAoW
NoAroTOBKW onpeaenseT B obuel CNoXHOCTH:

e Bbibop (CraHok, pynna, dnekTpownuHaens, NHCTpyMeHT),

e peXxumbl KoppeKkuumn Ha UHCTPYMEHT

e pexuMbl OTKPbITUSA M 3aKpbITus Npoduns.

B cpene TpaCAD ana mynstunpodwis BUAHA TONIbKO NepBasi NoAroTOBKa, a ANs Nocjelyowmnx NnpuMeHsieTcs
y3HaBaHWe 3auensieHne TOUKM, YTO AefnaeT NoAroToBKM Npo3payHbiMU MpU BbINOIHEHWM caMoro npoduns. Ecnu,
HanpuMep, 3anpalmBaeTcsl NPUMEHEHWEe KOPPEKLUM Ha MHCTPYMEHT, Npoduib KOPPEKTMPYEeTCs Ha OCHOBE
3a/laHHOro B NMepBOI NMOAroTOBKE.

MO>XHO 3a4aTb AaHHblE TEXHOIOIMM MHOFOKPAaTHbLIX MOArFOTOBOK, BPYYHYO M3MeHsis Npodunb (BCTaBnss w/wnn
W3MEHSIA ero NnoAroToBKU) WK BbBbiBasi KoMaHay NMPUMEHUTb MHOrOKPaTHYO NOAroTOBKY rpynnbl U3SMeHUTb

npocdwin Bo Bkiagke UHCTpyMeHTbI &I

F_:] MpWMEHNTE MHOTOKPATHYH: NOArOTOBKY ==
ON : -

[ ¥| SETUP EGDTMCT TR1 T2 TP100 ESLO MLTD EMPO GEQD NEXTO DN... EI
2 ¥| SETUP EGDTMCT TR1 T1 TP100 EGLO MLTD EMPO GEQD NEXTODN... |[———
3 ¥| SETUP EGDTMCY TR1 T4 TP100 EGLO MLTD EMPO GEQD NEXTO DN... j
4
)
. X
8
9
10

MPHMEHATE K KoM GNepaLi

Ol | | CmaeHuTs

B okHe npeacTaBneHa Tabnuua m3 10 cTpok. Kaxaas cTpoka MOXeT 3asaBaThb MOArOTOBKY MO TOWM e npoueaype,
KOTOpas paccmaTpuBanach No NPUMEHEHWO OANMHOYHOW NOArOTOBKW. ANa MOAKIIOYEHWUS NOAFOTOBKM Bbi6paThb
COOTBETCTBYOLWY0 KNeTky B cTonbue BKJT: oTkpbiBaeTca OKHO Bbibopa (onepauun setup, TexHonoruum). Ans
M3MEHEeHMs yXXe 3a4aHHOM MOAroTOBKM ABa pa3a WesKHYTb MblWbio (MK HaXxaTb KHONKY F2) Ha npaBon kneTke
COOTBETCTBYHOLEN CTPOKM ANS OTKPbITUSA OKHa 3afaHus; AN OTK/UYEHUS yXXe 3a4aHHOM noaroToBKM ybpaTh
dnaxok BbiboOpa B COOTBETCTBYOLWEN KeTke B cTonbue BKI.

Mopsifiok CTPOK B Tabnuue oTpa)kaeT NopsiAoK, B KOTOPOM 3aAaHbl MOArOTOBKM npodunsa. [ns nepeMelieHus
NnoAroTOBKM UCMONb30BaTb KHOMKM B NMpaBoW YacTu Tabamubl.
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JocTynHa onuns MpUMeHUTb K KOMUM onepauuii, KoTopas NpUMEHSIeT 3TOT MHCTPYMEHT K KOMUW onepauuni u He
MEHSIET UCXOAHbIE JINHUM.

KpuTepuu ans BbisiBNeHUst Npodwunei, 3aAeCTBOBaHHbIX B MPUMEHEHUM MHCTPYMEHTOB, - T€ Xe KOMaHAbl
MpUMEeHUTb NOArOTOBKY.

Tenepb 3apaaHus 6yayT BCceraa NpUMEHSITbCS TakXe K NpodunaM C yxe 3aZlaHHOW TEXHOOTMEN: NpUMEHSIET 3TOT

WHCTPYMEHT TakXe K NpodunsiM, yxe OTKPbTbIM C onepauueit setup unnm MHorokpaTHbIMU setup.

Mpu 3agaHumn MynbTUNpoduna cTpanuubl MpoABUHYTbIE TEXHOJIOrMYECKUEe AaHHbIe KaXxAoW NoaroToBKU
MEHSIOTCS cnefytowmm o6pa3om:

=) P [ ponBUHYTHIE TEXHONOMMHECKWE OEHHE

(1]

Jauennetmwe Toukw [EGL] i

MuorokpaThan nogroToska [MLT]

MepBas noaroToBKa:
e 3auenneHne TOYKU: HE aKTMBMPOBaHO
e MHoOrokpaTHas NoAroToBKa: akTMBMpOBaHa

=) P [ponEUHY THIE TEXHONOMMHECKKE AEHHEIE
Jauennstmre Toukk [EGL] i
Muorokparhan nogrotoska [MLT] | -

I'Iocne,u.yrou.me noaAroToBKU:
e 3auensieHne TOYKHK: AKTUBMpPOBaAHO
. MHOFOKpaTHaH noaroToBKa: aKTUBUpPOBaHa

OTKPbITb U 3aKpbITb NPpOoduIb

B onepauun setup npoduns MOXHO 3a4aTb PEXWUM OTKPLITUA M 3aKpbITUsi Npoduns.

MOXHO [06aBUTb OTPE30K OTKPbITUSI U 3aKPbITWs, U YKasaTb ero TUM (JIMHENHbI CerMeHT unu ayra), AJMHY U
M3MeHeHue rny6uHbl OTpe3ka.

e OTpEe30K OTKPbITUS CMellaeT TOUYKY MOArOTOBKWM OTHOCUTENIHO 3anporpaMMUMpOBaHHOIO MOMOXEHUS.

e OTpEe30K 3aKpbITUS BbINOJIHAETCSA MOC/e NOCNeAHEro 3anporpaMMMpoOBaHHOr0 oTpe3ka npoduns.

OTpe3Ku OTKPbITUS U 3aKpbTUSi HE FTEHEPUPYIOTCS NMPU HaMYuKM M30JIMPOBaHHBIX NMOArOTOBOK, BCeraa
oTobpaxatoTca B BuAe KOPPEKLUN Ha MHCTPYMEHT, a oTob6paxeHue 6e3 3Toro akTMBUPOBAHHOMO BMAA
akynbTaTMBHO. Mpy oTO6paXkeHUn reoMeTpuyeckast MHGopMaLmst 0 NPObUNAX OTKPLITUS U 3aKPbTUS NMPUBOAUTCS
B CTPOKE COCTOSIHUSA:

e Ha setup Ans OTpe3Ka OTKPbTUs.

SETUP X210.4766 ¥235.3280 Z-7 + ARCO[210.8577:235.364;-7]1 C[210.6248,235.8065;-] R0.5 COW TWMCL TRL T42 TCG
e Ha nocnieiHeM oTpe3ke Npoduns ANna oTpeska 3aKpbiTusi

|L[NEA [484.6354,72.485:-7] - [293.7694.366.9863,-7] + ARCO[293.4542:367.2033:-7] C[293.3408,366.7144:-] RO.5 COW AP=12204 | =35004
MapaMeTpbl, 3ajatolime OTPE3KM OTKPbLITUSI U 3aKpbITUs, CrPyNNMpoBaHbl B y3ne setup:

PepakTop nporpamm



Onepauun 120

;l/" Na4yaneHBIA M KOHEYHBIK OTPEIKI
Otpesok wa sxone [INEN] YnpaenReMbIR -
Tun [INTF] Mpaear myra -

Orunal Pagwyc [INLL]
A mapwpyTa (7 [INA]
Crewenne X [IMNL<]
Crewenne Y [INLY]

£ wayanehos (Fs) [INZ]
Crop. pevoeetna [INF]

O tpesok Ha eeixone [OLUEN] ¥NpaenAeMBIi -
Tun [OUTF] TpexmepHan oyra -
Onuna! Pamayc [OULL]

A mapwpyTa (7) [OUA]

Crewenne X [OLX]

Crmewenwe Y [OUY]

£ koneynos (Pe) [OUZ]

Crop. gevesetn [OUTF]

[Ons oTpeska OTKPbITUS BbIGOP OCYLLECTBASAETCS M3 NATV TUNOB:

e JIVHUA: INHENHDBIA OTPE30K, BbIMUC/IEHHbIN HA HEMPEPBLIBHOM KacaTebHOM

neBas pyra: yra B NjoCcKOCTU Xy cfieBa OT Npoduns, BblMUCIEHHAs Ha HeMNpepbiBHOW KacaTeslbHOM

npaBas Ayra: ayra B NjoCKOCTU Xy crnpaBa OT Npodusi, BbMUCIEHHAs Ha HEMPepbIBHOM KacaTebHOM
TpexMmepHas ayra: Jyra Ha OpMeHTUPOBAHHOW MIOCKOCTW, BbMUC/IEHHAs Ha HEMpPEepbIBHOM KacaTebHOM
npubnwkeHue: ABa JIMHENHbIX OTpe3Ka, Ha KOTOPbIX pPa3MeLLalnTCs nepeMelleHne no ocu rny6uHbl 1
nepemeLLeHne Ha MJIOCKOCTU rpaHn. BHauane BbINONHSAETCA nepeMeLleHne no ocu rnybuHbl, a 3aTteMm -
nepemelleHne Ha nnockocTtn XY rpaHu. He rapaHTupyeTcs co3gaHue Ha HenpepbIBHOM KacaTeNbHOW: ecan 3To
ycnoBue He cobniogaetcs, BbIGOp TUNa He npuMeHseTcs, ecnun TpebyeTcsa KOppeKunst Ha UHCTPYMEHT.

Onsa oTpe3ka 3aKpbTusi MOryT Bbl6MpaTbCS LWECTb TUMOB:

e JNMHMA, NeBan Ayra, NpaBas Ayra, TpexMepHas Ayra: co3/laHHasi aHaJlorM4yHO OTPe3Ky OTKPbTUS

e yaaneHue: [Ba JINHElHbIX 0Tpe3Ka, Ha KOTOPbIX pa3MeLLalTcs nepemMeLleHme no ocu rny6uHbl 1
nepemeLleHMe Ha NJOCKOCTU rpaHu. BHauyane BbiNonHAeTCS nepeMelleHne Ha nnockocTu XY rpaHu, a 3aTem -
no ocu rnybuHbl. He rapaHTMpyeTCcs co3AaHue Ha HenpepbiBHOW KacaTeslbHOW: eCc/iv 3TO yC/0BUE He
cobniofaeTcs, BbIbOp TUMa He NPUMEHSAETCS, ecnn TpebyeTcs KoppeKuns Ha MHCTPYMEHT.

e MepeKpbITHE: MOXET UCMOMb30BaTbCS TOMLKO B C/llyyae nNpodwuns, KOTOPbI 3aBepLllaeTcsa B ToUKe
MOArOTOBKM (3aMKHYTbIM Npodunb), NOKpbIBaeT YaCTb NEPBOro oTpeska npodunsa. He rapaHTupyeTcs
CO34aHMe Ha HernpepbiBHOM KacaTesibHOM: eCniv 3TO YyCN0BMe He cobntogaeTtcsl, BbIbop TUNa He npuMeHsieTcs,
ecnun TpebyeTcs KOPpPeKUUs Ha MHCTPYMEHT.

Ons Tvna JIuHmMa MoryT 3ajaBaTbhbCH Crefylowmne 3Ha4YeHNs :

e AnuHa/Papunyc: anvHa oTpeska B NJOCKOCTU rpaHu. MnMHUManbHoe 3ajaBaeMoe 3HadeHue - 50*ancunon
KoopAaunHaT. Ecnn akTuBMpoBaHbl KaK OTPE30K Ha BXOAE, TaK U OTPE30K Ha BbIXoAe, HO ANSA MOCAeAHero He
6bU10 onpeAeneHo 3Ha4YeHne, 3ajaHHOe 3HaYeHWe pacrnpoCTPaHSAEeTCSa OT BXOAHOI0 OTpe3Ka A0 BbIXOAHOTO.

Ona Tvnos Alyra (neBas, npaBas, TpexMepHasi) MOryT 3a4aBaTbCs C/eAylolne 3HaYeHNS

o AnwvHa/Papuyc: pagnyc ayrn. MuHuManbHoe 3agaBaeMoe 3HadeHne - 50*ancunoH koopauHaT. 3ajaHHoe
3HayeHue, ecnv aKTUBM3NPOBAHbI KaK HayvasbHbIM, TaK U KOHEYHbIN OTPe30K, HO ANS KOHEYHOro OTpe3Ka He
6b110 334aHO HUKAKOro 3HaYeHWs, pacnpocTpaHaeTCsa C HavyasbHOro oTpeska A0 KOHEYHOro.

e Y npoiiaeHHbli (°): yrnoeas amnautyaa ayrn. Ecnm 3HaueHne He 3apjaeTcs, NpYHUMaeET 3HaYeHWe Mo
yMonyaHuo 45°. MuHMManbHoe 3HadyeHue paBHO 1°, MakcumanbHoe - 270°, ecnu gyra noKOUTCS Ha MJIOCKOCTH
Xy, B MPOTMBHOM CJly4ae MakcuManbHoe 3HayeHue - 90°. Ecnn akTUBMpOBaHbI Kak OTPE30K Ha BXOAEe, TaK U
OTpe30K Ha BbIXOAe, HO Ana nocneaHero He 6bU10 onpeaeneHo 3HavyeHue, 3aaHHOe 3HayeHne
pacnpocTpaHAeTcs OT BXOAHOro oTpe3Ka A0 BbIXOAHOrO.

Onsa Tunos MpubnwmwxkeHuwe / YaaneHue MOryT 3ajaBaTbCs Creaylolme 3Ha4YeHus:

¢ CmMewjeHue X, CMewieHue Y: 334307 nepemMeLeHmne 415 ABYX 0Cen KoopAMHaT. 3aZaHHble 3HaYeHus
CYMMUPYIOTCSA C COOTBETCTBYIOLWNMN KOOPAMHATaMM NOATOTOBKU MW KOHEYHOW TOYKM

e OnuHa/Papuyc: anvHa oTpe3ka Ha NJOCKOCTU rpaHu, Ucnofb3dyemas, ecnvm ABa npeabiayLmnx 3HayeHus
OKa3bIBalOTCs paBHbIMU HYO (06a 3HaYeHUss MeHblwe 10*3NCuNoH KoopauHaT). B 3ToM cnyyae oTpe3ok
BbMUCSETCS Ha HernpepbiBHOM KacaTesibHOM. MnHuManbHoe 3ajaBaemMoe 3HadeHue - 10*¥ancunoH KoopanHart.
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Ecnun akTuBMpOBaHbI Kak OTPEe30K Ha BXOAE, TaK W OTPe30K Ha BbIXxoAe, HO ANSA nocsiegHero He 6bu10
onpeneneHo 3Ha4vyeHne, 3aJaHHOE 3Ha4YeHNEe pacnpoCTpaHAETCAa OT BXOAHOINo OTpe3Ka A0 BbIXOAHOrO.

Ona Tvna NepekpbiTUe MOryT 3a4aBaTbCs CNeAyoWMe 3Ha4YeH s :

e AnvHa/Papawuyc: anvHa oTpe3ka B MIOCKOCTU rpaHn. Ecnv 3HaveHne He 3aA4aHo: MCMoNb3yeT ANUHY
HayanbHOro oTpeska npodwuns.

e CKOPOCTb ABWKEHMA: 3aaeT CKOPOCTb UHTEPNONsALMM Ha oTpe3kaX. Ecnm Ha BXOAHOM OTpe3ke 3HayeHue He
3a/aHo, UCMNOJSIb3yeTCs CKOPOCTb, 3alaHHasA Ha NepBoM oTpe3ke npodunsa. Ecnm Ha BbIXOAHOM OTpe3ke
3HayeHWe He 3afaHo, UCMNOJIb3YeTCS CKOPOCTb, 3aAaHHas Ha nocneaHeM oTpeske npoduns.

[nsa BxoaHoro otpeska:

e Z HavanbHas: 3ajaeT HayvanbHyto rybuHy oTpeska. KoHeuyHas rnybuHa oTpeska - 3To rnybuHa, 3agaHHas
Ans noarotoBkn. OHa nMeeT abcoNOTHOE NPOrpaMMMpOBaHNE U eCiiv 3HaYeHWe He 3a4aHo, NMpuHMMaeTcs
3HauyeHue, 3agaHHoe B none Qz (rnybuHa, 3aaaHHas npu noarotoske). Ecnn BbibpaHHbii TMN - TpexMmepHas
ayra, TpebyloTca HeKOTOopble YTOUYHeHMs. Mpexxae BCero, reomMeTpusi oTpeska 3aBMCUT OT Ha4vasibHOro oTpeska
npodwuna. Ecnn HayanbHbii OTPe30K npeacTaenseT coboit:

e Ayry B NJIOCKOCTM Xy BbINOMHAETCS Ayra Ha NMIOCKOCTU Xyz
e yry B NJIOCKOCTM XZ  BbINONHAETCS Ayra Ha NJOCKOCTU XZ
e yry B NJIOCKOCTM yZ BbINOMHSAETCS Ayra Ha NMiIOCKOCTU yz
e JINHENVHbIN OTpe30oK BbIMOMHAETCSA Ayra Ha NJOCKOCTU XyzZ
3HayeHve, 3ajaHHoe ANS HayanbHOW Z, He MOXEeT, KakK MpaBwuio, NPUMEHSATbLCS K HayanbHOW TOuKe Ayru, Tak
Kak OHO onpefensieTcs 3a4aHHOW Yr/i0BOW aMnauUTyAoN.
HauanbHas Z 3HaunMMa TONbKO €CNun pagnycC Ayru He 3aAaH M NO3TOMY BbIBOAWUTCS U3 3HAYEHUSI U3MEHEHUS
Mex Ay HavanbHoOW Z n rny6buHON, 3aAaHHONM ANS NOArOTOBKW. 3HAaK KonebaHus Mexay HavanbHoW Z u rny6buHon,
3ajaHHON Ans MOArOTOBKM, OnpeaenseT pelleHne pe3ynbTUpyoLlen Ayrm Tak, 4Tobbl BOWTK C 3a4aHHOIo
HanpasneHusi. Ecnn HavyanbHasa Z He 3aAaHa, MOXHO BbAENNUTb Cleayolme cnyyau:
1.ecnun npodunb HaUMHaAETCA C AyrW, ANS BXOAHOM Ayrn 3afaeTcs HanpasfieHue BpalleHue,
NPOTUBOMOIOXKHOE HanpaBieHUO NepPBOW Ayru Nnpoduns.
2.ecnun Npodunb HaYMHAETCS C IMHENHOrO OTpe3Ka, ANS BXOAHAs Ayrv 3a4aeTCs HanpaBieHne BXoAa
KOOpAWHaTbl BO3A4yXa

[nsa BbIXOAHOrO OTpe3kKa:

e Z KOHEeYHas: 3aaeT KOHeuHylo rnybuHy oTpeska. HauyanbHas rnybuHa BbIXOAHOro oTpeska - 3TO KOHeYyHas
rnybuHa, 3agaHHas ana npodpuna. OHa umeeT abcontoTHOE NPOrpaMMMpoOBaHME N €CIN 3HAaYeHne He 3ajaHo,
nNpUHMMaeTCs 3HavyeHue, 3alaHHoe KOHeYHoM rnybuHe npoduns. Ecnun BbibpaHHbii TUN - TpexMmepHas ayra:
AN onpejeneHns reomeTpum oTpeska n Z KOHeYHas AelCTBUTENbHbI NOJIOXEHUS, aHaOMMYHbIE N3N10XKEHHbIM
ANS BXOAHOro oTpeska.

Twun oTpe3Ka I1pu6nm|(euue/ynane|-me NMCNONb3YyETCA B Cnydadax, Korga HeobxoanMo NPpOBEPUTb ABUXEHUA,
KOTOpble 3auennsoT/ I'IpVIGJ'IVI)KaIOT nnn OTLI,EI'IJ'IﬂIOT/y,EI.aJ'IﬂIOT MHCTPYMEHT OT AEeTanun. Ha PUCYHKE NoKa3aHbl ABE
TUNOBbIE CUTYaUUU:

O6a npodwuna NporpaMMmMpYOTCA C BEPXHEN rpaHu:
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e B OJHOM CJlyyae, JfeBbil Npoduib, WHCTPYMEHT OPUEHTMPYETCS MO TOpU3OHTaNM TakK, 4TOobbl BXOAWUTb
nepneHaMKynsspHo 60KOBOM rpaHu
e B JpYroMm cny4ae, npasbii Npodusb, MHCTPYMEHT BEpPTMUKANEH MO OTHOLIEHWUIO K FPaHu.

Toukwy, 0603Ha4YeHHble kak 1, COOTBETCTBYHT MOJIOXEHUIO, 3anNporpaMMMpoBaHHOMY A4 NOANOTOBKMU npod)vmeﬁ.
Toukwy, 0603HauYeHHble kKak 2, COOTBETCTBYHT MNONIOXEHUIO, 3anNporpaMMMpoBaHHOMY AndA KOHUa I'IpOd)VIJ'Iﬂ.
B o6omx cny4daax noaAroToBkKa nporpaMmupyeT BXOZHOM OTpPE30K C I'IpVI6J'IVI)KeHVIeM, a BbIXOAHOM - C yaaneHuneM.

NeBbit Npodunb MOXET COOTBETCTBOBaTb Onepauun MpoCTOM BbleMKM Ha 6OKOBOM rpaHW AeTasn: HadasbHbin U
KOHEYHbI OTPe3KWN BbIMNOHAKOT KOHTPOAMPYEMbIE 3alernseHne n pacuenneHve Ha rabaputax getanum u pabouen
rpynnebi.

MpaBbii Npodunb MOXET COOTBETCTBOBATb (hpe3epoBaHUIO yrna C ero BO3MOXHOW pe3Kol Mpu BbIMNOJIHEHUMU C
npeBbileHneM rny6uHbl AeTanu. HavyanbHbI U KOHEYHbI OTPE3KMN NO3BONSIOT BbINOMHATL NpaBUbHOE 3auensieHve
W pacuenfieHve WHCTPyMeHTa 3a npegenamu rabaputa petanu, B 3TOM Cjlydae - TaKXe C KOHTpoOJieM
NO3ULMOHUPOBAHUS MO OCU yBUHBI.

3auyenutb npodunn

OcobbiM acnekTOM Npu onpeaeneHun npoduna aBnsSeTCsS BO3MOXHOCTb ero 3auennenus. Peub naet 06 onuum

3auenneHue TOUYKMW, JOCTYNHON Kak NapamMeTp onepauunin NoAroTOBKMN U C/IOXHbIX KOAOB.

3auenneHne K ToYke 03Ha4YaeT NOCTOAHHOE MPUMEHEHWE OTHOCUTENIbHOrO NPOrpaMMUPOBAHNS HYIEBbIX

cMeleHui. Kpome Toro:

e eC/IM paHee 3a4aH 3auennsemblii 31eMeHT npoduns (NoOAroToBKa, Ayra, MHUS, noanporpamma, 3aBepliatollas
CBOIO pa3BepTKy 3/1eMeHTOM npoduns)

e U ec/n Tekylas onepauusi - 3To onepaums NoAroTOBKU UAW CNOXHbIA KO, HaYMHAOWMIA CBOK pa3BepTKy
3/1IeMEeHTOM npoduns, npeabipyLwmnin npodunb NpogosmkaeT nocneayowmi npodunb 6e3 BbiNOJHEHUS KaKoW-
6o NPOMEXYTOYHOM NOArOTOBKU. B 3TOM cllyyae roBopsiT 0 3auenjieHuM Mexkay npodunamu.

Mpodunnb, NOCTPOEHHbIN C 3aLEN/IeHNSMM, - 3TO NOSIHOLLEHHbIN eanHbIA Npoduib, TexHonorns npodunsa 3agaeTcs

onepauuen setup, pacnosioXKeHHOW Ha OTKPbITUK, A0 BCEX YacTen npodwuns, pacnosioXeHHbIX B 3auenaeHmm. Ecam

HayanbHas seup He 3ajaHa, U B 3TOM C/ly4yae Mbl UMeeM OTKPbITbIi Npodub.

MocTapaeMmcsa nonyyuwe o6bACHUTL 3HAYEHME BbIpaXeHusl "3auennsembin npodunb" UanM, ckopee, B Kakux
CUTyaumax C0XHbIM Koa (noanporpamMMa uanM Makpornporpamma) CTaHOBUTCS He3auennseMbiM.

MepBbIi cny4yal COOTBETCTBYET C/IOXKHOMY KOAY, AN KOTOPOro BbIpaXeHOo UCKoYeHne B 6ase gaHHbIX onepaumi.
Twunoson npumep kacaeTcs kogos LAMA, BbinoSIHEHWE KOTOPbIX NMO3BOJISET MHTEPNpPeTMpPOBaTh He Ntobon
npodunb, @ TONbKO JIMHENHbIN OTPE30K.

[porpaMMupoBaHMe KOHEYHOM TOUKM npuMeHeHusa (cM. naparpad:_Onepauum->loanporpamMma-

>MN03MLMOHMPOBAaTL NOANPOrpaMMy->KoHeuyHas TOYKa MNPUMEHEHWS) UCKTIOYaeT BO3MOXHOCTb 3aLlenieHns nocse
noAnporpammMei.

MpocTtbie npocdhunun

Mpy NOMOLUM MeXaHW3Ma 3auenyieHnss TOYKU MOXHO NMPOAO/IKUTL NPOdUIb YacTSaMU, 3a4aHHBIMU MPUMEHEHNEM
noAnporpamMM unam makpokomaHa. OAHaKo 3TO He 3Ha4yuT, YTO 3TO BCerga no3BOSUT NoslyyaTb Nnpodwunib 6e3
Kakoro-nmbo npepbiBaHus, rae BblbpaHHbiA ANS BbINOSTHEHUS MHCTPYMEHT OCTaeTCs 3aHATbIM OT HayaslbHOM TOYKM
npoduna 40 KOHEYHOW TOYKM Npoduns.

PaccMoTpuM nepBbiii npumep:

Moka3aHHbIA Ha pUCYHKEe NpOoduIb COCTOUT U3 3 YacTen:

e [1] nepBas HayanbHasa (cneBa) COCTOUT M3 JIMHEWHbIX OTPE3KOB (He BaXHO, OTKPbITbIA 3TO NPOdUIb UAN HET)

e [2] ueHTpanbHasa YacTb NoKasaHa 3aK/lOYEHHOWN B NPSIMOYrO/IbHUK M B 3TOM C/ly4ae OHa noJslyyeHa
npUMeHeHWeM noanporpaMmel (C 3aLenieHneM TOUKHN)

e [3] koHeuHasa yacTb (cnpaBa) COCTOUT U3 IMHENHbIX OTPE3KOB M 3aBepluaeT Npodub.
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MO>XHO yTBepXAaTb, 4TO ObU1 NOCTPOEH NpoduNb. MHCTPYMEHT BbINOSIHEHUS OCTAETCS Bpe3aHHbIM OT TOYKM
Hayana npodunsa A0 KOHEeYHOM ToukM 6e3 npepbiBaHus.

Tenepb paccMOTpVM BTOPOM NpuMep:

npeacTaeneHve noaobHO NpeabiayLleMy, pasvyme COCTOMT B TOM, YTO LeHTpasbHas 4yacTb npoduns mmeer

npepbiBaHue.

Ewle MOXHO yTBepxaaTh, YTO 6bl1 NOCTPOEH N Unb?

Ha 3Tane BbINOJIHEHMSA UMeeTCs ABa OTAENbHbIX Npoduns:

. nepBbIn Npodub BbINOAHAET NepByto YacTb [1] n npogonxkaet Ao Touku (@), NoKasaHHOM Ha pUCyHKe

. BTOPOW Npodwunb HaunHaeTcsa B Touke (b), NokasaHHOM Ha pUCYHKe, M NpPoAO/IXKaeTCs A0 3aBepLueHus
KOHe4yHon yacTu [3].

TpeTwii npumep euwe 6onblue oTAanAeT uaew npodunsa:

[1] .

[1ﬂ]r_

noanporpamma, o6o3HaveHHas [2], Tenepb BbINOMHAET:

e B HayasibHOM YacTu: Npodunb (KOTOPbIM NpeaBapuTesnbHO 3auennseTtcs ¢ [1])
e B LLEHTPasbHOM YacTu: YeTbipe onepauunn cBeprieHus

e B KOHeYHOM yacTu: npodunb (KOTOpbIM 3aTeM 3auennsercs ¢ [3])

Cnenys noruke, onpeaenexHve npodunsa A0MXKHO 6bU10 NPUMEHATLCSA TOJIBKO K MEPBOMY U3 TPEX PacCMOTPEHHbIX
cny4aes.

OfHako uMeloTCs cneumanbHble GyHKLMKM Npoduns, AN KOTOPbIX TPU PpaCCMOTPEHHbIE Bbille Cy4vasi He UMetT
HUKakKoro pasnuuusa. Ecnu, Hanpumep, HaM HEOBX0AMMO NMPUMEHUTb UHCTPYMEHT npoduns, 3aaatoLwmi
onpeaesieHHY0 TeXHONOrno Npodunto, HaunHatouwemycs B (1a), MoXeT oKasaTbCs MOse3HbIM, YTObbl CaM
MHCTPYMEHT paccMaTpuBas COBOKYMHOCTb Onepauui Kak oauH npodunb, He yunTbiBas, Kak 6ol onpeaeneH 6,10k
[2]: B aTOM cnyyae pedb naet o npodwune, KOTopbi, B N060OM cnyyae, onpeaeneH Uian HenpocTbiM, Un
pacLUMpPEHHbIM.

B nepBoM M3 Tpex pacCMOTPEHHbIX Clly4aeB onpeaensieTcs NpocTon npodunb: AeNCTBUTENbHO, 6/10K [2] MoxeT
bbb ynoagobneH anemeHTy npoduns.

Takum obpa3oM, npodunb SBASETCSA NPOCTbIM, €CAN OH 06pa3oBaH M3 NPOCTbIX 31eMeHTOB Npoduns (JIMHENHbIX
OTPEe3KOB WK Ayr) W/vAan n3 CroXHbIX Koo (NoANPOrpaMM UM MakpoKOMaHA), KOTOpble MOryT ynoaobnsarbcs
NpOCTbIM 3/1IeMeHTaM npoduns.

Koppekuua Ha MUHCTPYMEHT

3anpoc KOppeKLUMn Ha UHCTPYMEHT MoAK/oYaeT MeXaHM3M aBTOMaTUYEeCKOro CMeLLeHMs 3anporpaMMmMpoBaHHbIX
TpaekTopuin (npodwunent) Tak, 4Tobbl yunTbiBaTb peasbHblil rabapuT MHCTPYMEHTa, BbIMONHSAOWEro 3Ty
TpaeKkTopuio.
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KomMaHaa Koppekuusi Ha MHCTpPYMEHT IEI ANsi NOAK/OYEHUSI UMW OTK/TIIOYEHUSI KOPPEKLIMU Ha UHCTPYMEHT
HaxoauTcsa B rpynne Buabl Bknaaku MokasaTthb.

KoppeKunsa Ha UHCTPYMEHT MPUMEHSIETCSA B MJIOCKOCTU Xy U HE MOXET MPUMEHSTLCS K AyraM, 3aZlaHHbIM Ha
NIOCKOCTU, OTIMYHOW OT Xy, ec/u:

e MepBOHavasbHas Ayra npeactaBnseT coboit Kpyr Wi Ayra UHBEPTUPYET Hamnpas/ieHUe OCU X UMK Y

e CKOpPPEKTUPOBaHHbIE Ayrn ONpeaensioT pelleHne CKPYrIeHUs UM NepecedyeHusl BHyTpU oTpesKa.
KoppeKunsa Ha MHCTPYMEHT MPUMEHSIETCSA TakxXe K NpodunsiM KOHCTPYKLUK.

B npuMepe HuxXe nokasaHo NpoCToe NpUMeHeHWe KOppeKLUMU Ha UHCTPYMEHT:
(1) 3anporpaMMmMpoBaHHbIi Npodub:
/_ \ . NPsSIMOYrOIbHUK, NMPOXOAUMBIA MO
4acoBOM CTpenke;
. KPY>XOK Ha SIeBON BEepTUKANbHOM

(<] [1] CTOpPOHE NMpsMOYrofibHNKa yKa3biBaeT
rabaput paboyero MHCTPYMEHTa;

/ (2) npodwnnb, NONYYEHHbIM NPU KOPPEeKLMM Ha
WHCTPYMEHT:
\\ e OH HaxoAWUTCS CHapy>Xwu

3anporpaMMMpoBaHHOro Npodunsa u
NPOXOAMTCS B TOM XK€ HanpaB/iieHun
(no yacoBown cTpenke);

e paccTosiHMe MeXAay ABYMs

npodunamm paBHO paaumycy
\ /J WHCTpYMeHTa.

Mpu BbINONHEHUWN NPOUNA Ha CTaHKe
BHYTPEHHUIA NPSIMOYTONIbHUK 6yAeT UMETb
pa3Mepbl, C KOTOPbIMU OH 6bU1 BbMEPYEH:
ucxoas U3 TpebyeMoi KoppekLum, Npu 3ToM
WHCTPYMeHT paboTaeT 3a npeaenamu
3anporpaMMMpOBaHHON TpaeKTopun.

Ecnv HeobxoanMo cobntofaTb HapyXHble
pa3Mepbl NpsAMoyronbHUKa, Tpebyemas
KoppeKLusa Ao/MKHA 6bTb BHYTpH
NpsIMOYrofIbHUKA.

PaccMoTpuM AeTanb pe6pa NpsiIMOYrofisHUKa B 3TOM MpuUMepe:

Rl 2]

[1] [1]

Ha pucyHke cneBa CKOpPpPEKTUPOBaHHbIM Npoduib NnepemeltaeTcs BOKPYr n3HavanbHoro pebpa ¢ ayron pagmycom,
paBHbIM paanyCy UHCTPYMEHTA; Ha PUCYHKe CrpaBa CKOPPEKTMPOBAHHBIM Npoduab NPOA0HKAETCA A0 TOUKM
nepeceyeHns 3a npeaenamm CKOppekTUPOBaHHbIX JIMHENHBIX OTPE3KOB.

MepBbl Calyval COOTBETCTBYET CJ/lyyato NMPUMEHEHUS peXnMa KOPPeKLUN C BCTAaBKOM CKPYFeHUA.

BTopoli cnyyaii COOTBETCTBYET CJlyyato NPUMEHEHMUS peXuMa KOPpPeKLUn C BCTaBKOV nepeceyvyeHuin (KoTopblii
Ha3blBaeTCH Takxke "KOppeKkuus C KOHTYypupoBaHueM").

CTopoHa KoppeKLuuu onpefensieTcsi B HanpaBiieHUM NPOX0XAEeHUsI 3anporpaMMMpoBaHHoOro npogwuns. B npumepe
Ha pUCYHKe:

e /leBas CTOPOHa COOTBETCTBYET KOppeKkuuu 3a npegenamu npsaMoyrosibHuKa

e npaBas CTOPOHa COOTBETCTBYET KOpPPeKL MM BHYTPU NPSIMOYFOSIbHUKA.

3agaHune paanyca Koppekuuu, OTIMYHOMO OT paauyca UHCTPYMEHTa, NO3BONSET YBEINUYUTb UM YMEHbLUUTb
KOPPEeKLMo Mo yMon4yaHuio. MnuHMManbHoe npusHaBaeMoe 3Ha4yeHMe COOTBETCTBYET 3MCUMIOH paspeLleHus,
3a/laHHOro B KOHMUrypaumm NponM3BoAUTENIEM CTaHKa. 3aAaHne 3HaYeHUs MeHblle 3MCUIOH UrHOPUpPYyeTCS.
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MapaMeTpbl AN5 BbINOJIHEHWUS KOPPEKLMN HAa MHCTPYMEHT 3a4atloTCsl Ha YPOBHE TEXHOMOrMKU Npoduns 1 NoaroToBku
M MOTyT 0TO6paXkaTbCs TOJIbKO YaCTUYHO, B 3aBMCUMOCTM OT OnpeaeneHHoro B KoHdbwurypauum TpaCAD.

=) P MpogErHy ThIE TEXHONOTMYECKNE SEHHLIE
Jauennetwe Tourkw [EGL]
Muorokpathan nooroToska [MLT]
MNpodwune eiemin [EMP]
[eomerpuyeckwit npogune [GED]
Tun packpon [NEXT] Het -

Koppexuwna [DN] == -
Pamyc nnA nonpasku [O]

KonTypuposatwe [DMNC] Mo yraonyaHumD -
CokpatuTe npotuns [OMNE]

MNocTenextoe eseneswe nonpaskn [ONI]

[NocTeneqtos npekpawetne nonpasky [DNO]

3T napaMeTpbl CrpynnuMpoBaHbl B NyHKTe NMpoABUHYTbIE TEXHOJIOrMYECKNE AaHHbIe:
o Koppekuwus: akTuBu3MpyeT KOpPpeKLUNI0 C NPsMbIM BbIBOPOM CTOPOHbI KOppekLuun. B cnncke nmeetcs Tpu
nyHKTa:
e BbIKJ OTKJIIOYaeT KoppeKLuio
e NeBbl¥ NOAK/OYAEeT KOPPEKL MO Ha N1eBOl CTOpoHE npoduns
e npaBbI¥ NOAK/OYAET KOPPEKLMIO Ha NpaBol CTOpoHe npoduns
o Paauvyc koppekuum: 3agaeT pagnyc Koppekuun, ecnm TpebyeTcs OoT/IMYHBLIM OT paauvyca MHCTpyMeHTa. B
KoHbUrypaumm TpaCAD MOXHO onpeaenuTb APYTyH MHTEpPNpeTauuo 3Ha4YeHus.

e TunuyHas koHbWrypaums pacrnosHaeT:

v/ 3ajlaHve paanyca KoppeKuun, B Cllydae nporpamMmmpoBaHnsa 6e3 HauanbHoro 3Haka. Mpumepsl: “5”, “r4”,
prfi[12]/2

v’ U3MeHeHne K Koppekuun, kotopas byaet nobasneHa K pagmycy, 06bsiBIEHHOMY ANS MHCTPYMEHTa, B Calyyae
nporpaMMmMpoBaHMs, KOTOPOE HaunMHaeTCcs COo 3Haka +/-. MNpumepbl: “+27, “-2", “+r4”.

o KoHTypupoBaHMe: aKTUBM3MPYET pexuM Koppekuun Ha pebpax. B cnnucke umeercs Tpu nyHKTa:
e yMoONlYaHMe aKTUBUPYET PexuM, 3afaHHbli No yMonyaHuo (B koHdurypauum TpaCAD);
o CKpyrfieHMst aKTUBU3NPYET KOPPEKL MO C BBEAEHNEM CKPYI/IEHUN
e Pebpa akTMBU3MPYyeET KOPPEKLMNIO HA NMOMNCKEe NepeceyveHui
o Cokpaturb Npocdwib: aKTUBM3MPYET yaneHne OTPe3KOoB B MCMpaBieHHOM npodusie no CpaBHEHUIO C
M3HayasnbHbIM C YYETOM reoMeTpu4eckux ycnoeuin rabaputa, npesbiatowmx camy Koppekumio Ha pucyHke
npeacTaB/ieHbl ABE TUMNOBbIE CUTYyaLIUN, KOTOPbIE MOXHO peLUMTb TOMbKO MpU MNOAKIIOYEHUN COKpaLLeHus
npocgwuns:

(1) 3anporpaMMMpoBaHHble
[21 [21 npocgwunu,

(2) npodunn, nonyyeHHble
R R npyv KOPpeKLUnN Ha
WHCTPYMEHT
R paanyc koppekuum

[1] [1

Ha pucyHke cneBa nokasaHa 4yacTb Npoduns, 3aAaHHas ¢ Gackomn:

e NpUMeHeHa KOPpPeKLUs Ha IeBO CTOpoHe npoduns

e 3HayeHue koppekuum (R) npesbiwaeT rabaput dacku.

Ecnu cokpalueHvne npoduna HeakTUBUM3NMPOBAHO, KOPPeKLUsa npoduns He BbinonHaeTca. CurHanusmnpyeTcs
owunbka BcneacTeme usbbrka KOppekunM Ha HakJIOHHOM OTpe3kKe.
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McnpaBneHHbii npodunb (2) nony4vyaeTcs Npn akTMBU3MPOBAHHOM COKpalleHun npoduns: He oTobpaxaeTtcs
NPOMEXYTOUHbIA OTPE30K, KOTOPbIN 6bl1 yaaneH B NPoeKLMM ABYX CMEXHbIX OTPE3KOB A/ NOCTPOEHUs
McnpasBneHHOro Npoduns.

YacTn NYHKTUPOM MOKa3biBaOT, KakuMM 6bl 6bU1 MCNpaBAeHHbIM Npodunb, ecnv bbl 6bUla NpusHaHa
[EeCTBUTENbHOW KOPPEKLUS, MPUMEHEHHAs K NMPOMEXYTOYHOMY OTpe3Ky. O4eBMAHO, YTO MPOXOXAEHNe
NPOMEXYTOYHOro oTpe3Kka 6bu10 6bl MHBEPTUPOBAHO C COOTBETCTBYHOLUM U3MEHEHMEM HaYasibHOW reoMeTpuMn.

Ha pucyHke cnpaBa nokasaHa 4yacTb Npoduns, 3aaaHHas Co CKPYyrieHneM:

e NpUMeHeHa KOPPeKLUs Ha IeBON CTOpoHe npoduns

e 3HayeHue koppekuum (R) npeBsblwaeT pagnyc CKpyrneHus

Ecnu cokpalueHvne npoduns HeakTUBU3NMPOBAHO, KOPPeKLUsa npoduns He BbinonHaeTca. CurHanusnpyeTcs
owunbka BcneacTsme usbbrka KOppekuum Ha ayre.

WcnpasneHHbi npodunb (2) nonydaeTcs nNpu akTUBUM3MPOBAHHOM COKpallleHun npoduns: He oTobpaxkaeTcs
NPOMEXYTOYHbIA OTPE30K, KOTOpbIN 6b11 yaaneH B Npoekumu ABYyX OTPE3KOB A1 MOCTPOEHUS NPaBuIbHOIO
npodwuns.

YacTu NyHKTUPOM MOKas3biBAOT, KakuM 6bl 6611 ncnpasnieHHbii Npodwuab, ecnu 6bl 6blna NpusHaHa
[eliCTBUTENbHOW KOPPEKLNSi, NPYMEHEHHas K NPOMEXYTOYHOMY OTpe3Ky. W B 3TOM cayvae npoxoxaeHue
NPOMEXYTOYHOro oTpe3ka 6bu10 6bl NHBEPTUPOBAHO C COOTBETCTBYIOLWMM U3MEHEHMEM HaYasibHOM reoOMeTpuMn.

CokpauieHue npodwia NpMMEHAETCA TOJIbKO TaM, rae Tpebyercs (rae Habniogatorcsa
cnyyaum, noao6Hble NpUBEeAEeHHbIM BbILLE), U MOXKET yAaJIATb U nocnenoBaTesibHble
OTpe3KMu.

Heo6xoaMmMo noavyepKHyTb, Kak COKpalleHue npocpwia HUKOUMM 06pa3oM He oL eHMBaeT
npocdhwib B KOMIUIEKCE: NPU yAaIeHUM OoTpe3Ka OTbICKMBAEeTCA pellueHue nepece4vyeHust
OTpe3KOB, COOTBETCTBEHHO, A0 M Nocne yaasieHHoro, 6e3 oueHku Toro, 6yaert nm ato
nepece4yeHne uHTepdepupoBaTb C OCTaJ/IbHbIMK YacTaAMK Nnpodwis. NMoaTomy
peKoMeHAyeTCs NoAKJIlyYaTh COKpalwleHue npodwia nNnpm Heo6xoAMMOCTU U Bcerga
NpoBepsTb BHECEHHOE M3MEeHEeHNe, 0CO6€HHO Npu 3HAYEHUAX KOPpPEeKLuY, HAMHOIo
npeBbilIaLWMX rabapurbl KICxoaHOro npodwnis.

¢ MocTeneHHoOe BBeAEHUE KOPPEKLIMN: aKTUBU3NPYET NOCTENEHHOE BBeAEHME KOppPeKL MM Ha NepBOM OTpe3ke
npocdwunsa. Koppekuuns npoduns BbMUCIAETCS HauYMHasi CO BTOPOro oTpeska Npoduns u ABMXEHWEe Ha NepBoM
oTpe3Ke JIMHEMHO: OT TOYKM, 3anporpaMMMpOBaHHON ANS NOArOTOBKW, A0 HayasibHOM CKOPPEKTUPOBAHHOWN
TOYKMW, BbMUCNIEHHOW Ana BTOPOro oTpeska. MNocteneHHoe BBeAeHWE KOPPEKLUN HEe NPUMEHSIETCSA Npu
BO3HWKHOBEHWW OAHOIO U3 CIeAYHOLUX YCNOBUNA:

e NepBbli OTPE30K NPOdPUIA He ABASETCS JIMHENHbIM
e nNpodwub 3a4aH TONbKO C OAHWM OTPE3KOM
e MepBbli OTPe30K Npodunsa TpebyeT npepbiBaHMS KOppeKLuun (CM. HUXKe)

e MocTeneHHoe NpeKpalleHne KOppPeKLMN: akTMBU3NPYET NOCTENEHHOe NpeKkpalleHne KOppeKkLuun Ha
nocnegHeM otpeske npocduns. NpuMeHaeTCs, TONbKO €CNN NOCNeAHUI OTPE30K SBASETCSA JIMHENHbIM.
Koppekuus npodwuna BbMUCASETCS A0 NpeanocieHero oTpe3ka v ABWKEHWE Ha NociiefHEM OTpe3Ke JIMHENHO:
OT KOHEYHOWN CKOpPPeKTMPOBAHHOM TOUYKM NpeanocnieiHero oTpeska 40 KOHEYHOM TOYKM, 3anporpaMMmMpOBaHHOM
ans npodwuns. MocTeneHHoe NpekpalleHMe Koppekuun He NpUMeHsieTCsl NPU BO3HUKHOBEHUN OAHOMO U3
cneayrowmnx yCnoBuii:

e MNOCNEeAHUIN OTpe30K Npodunsa He ABNAETCSA JIMHENHbIM,
e nNpodwunb 3a4aH TOMbKO C OAHUM OTPE3KOM,
e MNocCneaHnin oTpe3ok nNpodunis 3anpalinmBaeT UM NPOAOC/HKaAeTCa NpepbiBaHMEM KOppeKLunn (CM. HUXeE).
|_](1) 3anporpamMMmMpoBaHHbIM Npodunb,
[B (2) npodunnb, NONYYEHHbIN NPU KOPpPEKLUM Ha
WHCTPYMEHT.

Mpodunb NpuMeHseT:
e rocTeneHHbIn 3anyck koppekuun ([F] - nepsbin
0Tpe30K);
e rocTeneHHoe npekpalieHve koppekuum ([L] -
nocnefHuin OTpesok).
(2] [[1] .

[A] - HayanbHas CKOpPpPEKTUPOBaHHAsA TOYKa BTOPOro
[F] [A] oTpeska npodunsa;

[B] - KOHeYHass CKOpPpPEeKTUPOBaHHasa To4kKa
npeanocnenHero otTpeska npoduns

r

e BBeCTH KOppPEKLMIO OT NOAFOTOBKMU: aKTUBUPYET KOPPEKLMIO C Ha4asoM OT TOYKMU, 3anporpaMMMpoOBaHHOM
ANs NoAroToBKW. B cnucke uMeeTcsa Tpu NyHKTa:
o YyMOJIMaHME aKTUBUPYET PexunM, 3aAaHHbii N0 yMon4daHuio (B KoHdurypaumm TpaCAD);
e BbIKJ OTKJIIOYAET peXunM Koppekuum
e MPUMEHUTb aKTMBU3UPYET PEXUM KOPPEKLUU;
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Mpy aKkTUBM3aLUM 3TOr0 NMYHKTa UCMNpPaBieHHbIi Npoduab HaYMHAETCS U3 TOYKMW, 3anporpaMMUpPOBaHHON B
NoAroTOBKE, W AOXOAWUT A0 TOYKM KOPPEKL MU Ha NEPBOM OTPe3Ke C JIMHENHbIM ABMXEHUEM.
BBeseHMe KOppeKLMM OT NOArOTOBKWU HE MPUMEHSETCS NpU BO3HUKHOBEHWUM OAHOIO M3 CEeAYHOLUX YCNOBUNA:
e TpebyeTcs U NpUMeHseTCs NOCTENeHHbIM 3anyCck Koppekuum
e MnepBbii OTPe30K npoduns TpebyeT npepbiBaHUS KOppeKLUn (CM. HUXe).
3anycK KOppeKLuun 13 noaroToBKM 06bMHO MCNONb3yeTcs npu o6paboTke MpamMopa M APYrMX OYeHb TBePAbIX
mMaTepuanos, Korga Ha 3anporpaMMMpOBaHHbIX AN MOAFOTOBKM MO3ULMSAX CheunanbHbIMU MHCTPYMEHTaMun
BbIMONHSOTCS 3aX04HblE OTBEPCTHUSI, C KOTOPbIX 3aTEM MHCTPYMEHT A5 BbINOJHEHUS NPOdUNsS MOXET Nerko
HayaTb paboTy 6e3 onacHOCTM MOMOMKM.

N3MeHeHue KoppeKuun

PeXUMbl MPUMEHEHWNSI KOPPEKLIMM HA MHCTPYMEHT MOMYT MEHSITbCS TakXe B XxoAe pa3paboTku npodwuns. B
onepauuu npoduns MOXHO 3aaTb NapamMeTp Koppekuusi, KOTOpbIi MOXET NpeaCcTaBsTb A0 YETbIPEX MYHKTOB B
cnucke:

o Be3 usMeHeHuit: KOppekuuna npoaonkaeTcs 6e3 u3meHeHui no CpaBHEHWUIO C NpeabiayLiM OTPE3KOM
¢ B0306HOBMUTDL: BO306HOBNSET KOoppeKuu, eCsn OoHa 6blna npepeaHa UM NpnoCcTaHOB/EHA
"pepBaTbZ npepbiBaeT KOppeKLUUID Ha4YMHaA C TEKYLLEro oTpe3ka A0 nocneanywuero BO306HOBEHMUS

| pPROFESSIONAL |

. anIOCTaHOBVITb: NMPpUOCTaHaB/IMBAET KOPPEKLUNK Ha4YMHada C TEKYLLEro
OTpe3Ka A0 nocneaywuwiero BO306HOBEHMS. DTa onuus OOCTYMNHa TOJIbKO B pexXume npOdJechOHaﬂbelﬁ.

PaccMoOTpuM NpuMep NpUMEHEHUs MPepbIBaHUS MPU KOPPEKLUK:

VHTepecylowas Hac YacTb npoduns 3anporpaMMMpoBaHa Ha oTpe3kax:

[1] -> [2] (ayra)
[2] -> [3] (nnHmg)
[3] -> [4] (ayra)

3anporpaMMmMpoBaHHbIi Npoduib UMEET CTPesiKM HanpaBneHus. Koppekunss HAXOAUTCS C NMpaBoOi CTOPOHbI
npoguns.

PaccMoTpuM nNpocduib C NMPUMEHEHHON KOppPeKLMENn Ha MHCTPYMEHT:

([1] -> [2]) ckoppekTupoBaH Ha ayre: [1'] -> [2']

OOMNONIHUTENbHBIA NIMHENHbIN oTpe3ok: [2'] -> [2]

M3Hau4asnbHbIi OTpe30oK cermMeHTa: [2] -> [3]

OOMONHUTENbHBIA NIMHENHbIN oTpe3ok: [3] -> [3']

([3] -> [4]) ckoppekTupoBaH Ha ayre: ([3'] -> [4']) u ckpyrneHue ([4'] -> [4"]) nobasneHo Ao
KoppeKLun nocneaytouero otTpeska.

Koppekuuns He 6bna npuMeHeHa Ha oTpeske (NnHenHoM): [2] -> [3]. B yacTHocTw:
e oTpe3ok [2] -> [3] cHOBa NPOXOAMTCS MOSHOCTBIO U Ha UCMpaBieHHOM npodune;
e KOppeKLMs OTMeHeHa B KOHLUe npeabiayuiero otpeska (ayra: [1] -> [2]), onpeaenssa Touky [2'] Tak, Kak
6yATO 3TOT OTPE30K ABASETCA NocAeAHUM npodwuns, ¢ AobaBneHneM NMHENHOro oTpeska oT [2'] A0 ToukM

[21;
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e KOppekuus Bo3obHoBNEHa Ha nocneaytouem otpeske (ayra: [3] -> [4]), onpeaensas Touky [3'] Tak, Kak
6yATO 3TOT OTpe30K sBNseTcs nepsbiM npoduns, ¢ gobasBneHnem AnMHENHOro otpeska ot [3] Ao Toukm [3'].

Koppekuuns kak nokasaHa nojlyyeHa 3a cYeT UCnosib3oBaHua napametTpa Koppekuums, 3a4aHHOro Ha oTpeskax
npoduns.
B npuBeaeHHOM 34eCb NpuMepe McnpasBaeHHbIM Npodub nony4vaeTcsa Kak Tpebyertcs, ecnm npodunb 3a4aH:

. [setup]: 3anpawmvBaeT CTOpPOHY Koppekuuun: MNpaBas

°
. [1] -> [2]: Koppekuus: be3 n3MeHeHun
. [2] -> [3]: Koppekuus: lNpepBaTtb
. [3] -> [4]: Koppekuus: Bo306HOBUTb
°
MoxHo:

e  3anNpoCuTb NpepbiBaHWe KOPPEKLUN B T. Y. Ha NepBOM OTpe3ke npoduns;
e  rpepbBaHWe He 06a3aTelbHO AO/MKHO aHHY/IMPOBATbLCS BO30O6HOBIEHMEM, OHO MOXET MPOAOXKATLCSA A0
KOHUa npoduns.

Mcnonb3oBaHHbIM NpUMep NO3BOJISIET BbILENUTbL aCMNeKT, KacalwwWninca pexnma Koppekummn Ha pebpax. MNoarotoska
npoduna obsi3aTeNbHO 3anpocuia pewnTb KOPPEKLMI0 NOMCKOM nepeceveHuit (KoHTypupoBaHue: Pebpa):
pelweHne nepeceyeHns B Touke [1'] noayepkmBaeT 3T0.

Mbl BUgenu, 4to Koppekuus B Touke [4] BcTaBuna ckpyrnenune (ayra: [4'] -> [4]): 3TO npoucxoauT NOTOMY, YTO
KOppeKLuus ABYX OTPEe3KOB, CXOAsLWMXCA B TOUKe [4], He CMOrna HauTu nepeceyeHne n No3ToMy 6buia
BbIHYXA€Ha BCTaBUTb COEANHUTENbHYO AYTY.

MpuMep NpYMEHEHNS NMPUOCTAHOBKM NMPY KOPPEKLMU KacaeTcs ornepauun Ha yriax paMok.
Ha pucyHke nokasaHa cuTyauus yrna:

[5] [5] [5]
[2'] [1]
[4] [4]
[2] [1] [2] [1]
(3 (3

CneBa npvBoanTCS NpoduNb, Kak OH 3anporpaMMMpoBaH, Ha oTpe3kax:

o [1]->[2]

o [2]->[3]

o [3]->1[4]

o [4]->[5]
Pebpo HaxoauTCa Ha ABYX NMPOMEXYTOYHbIX oTpe3kax (2 -> 3), (3 -> 4). BHUMAHME: Ttouku [2] n [4]
coBnagatot.

KoppeKuunsa HaxoAWTCs C NpaBoi CTOPOHbI Npoduns.

Ha pucyHke cnpaBa nokasaHo, YTO He06X0AMMO MONYUUTb, C NMPUMEHEHHON KOppeKL el Ha UHCTPYMEHT:
. nepBbIi CKOPPEKTUPOBaHHbIM oTpe3ok: [1'] -> [2']
e JOMNOJIHUTENbHbIM NNHEVHbIN oTpe3ok: [2'] -> [3]
e [OMNOJIHUTENbHbIM NNHENVHbIN oTpe3ok: [3] -> [2']
. nocneaHUin CKOpPpPeKTUPOBaHHbIN oTpe3ok: [2'] -> [5'].

Touka [2'] onpefenseTcs nepecevyeHMeM KOpPeKLUA Ha ABYX M3HayanbHbIX OTpe3KaX, COOTBETCTBEHHO, [0 U
nocne pebpa: (1 ->2) n (4 ->5).

Koppekuusi kak nokasaHa nosiy4eHa 3a cYeT UCMnonb3oBaHWs napameTpa Koppekuwms, 3a4aHHOM0 Ha oTpe3kax
npoguns.
B npuBeaeHHOM Bblle NpuUMepe paMKu UCMNpaBieHHbIn Npodub NofyvaeTcs Kak Tpebyetcs, ecnv npodwnib
3ajaH:

. [setup]: 3anpawuBaeT cTOpoHY koppekuuu: MpaBas

L]

. [1] -> [2]: Koppekuus: be3 n3meHeHuUi
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[2] -> [3]: Koppekuwus: [TpMocTaHOBUTb
[3] -> [4]: Koppekuus: [TpMocTaHOBUTb
[4] -> [5]: Koppekuwus: Bo306HOBUTb

Heobxoammo, ytobbli:

e 3anpoc Ha NPMOCTaHOBKY aHHY/MpoOBasiCs BO306HOBNEHMEM. MMpMoCTaHOBKa A0 KOHUa npoduns
0bycnaBnMBaeT CUrHaAM3aLunIo OWMKBKM NPUMEHEHUS KOPPEKLLMM HA UHCTPYMEHT

e [Ba OTpe3ka A0 M nocjie NpUoCcTaHOBKW reoMeTpuyYecKmu nocaenoBaTesbHbl, T. €. NePBbIN 3aKaHYMBAETCS B
TOoyKe Hayana BTOporo. B MpoTMBHOM cilyyae nogaeTcs CUrHaa ownbKM NMpUMEHEHUsT KOppeKkLuun Ha
MHCTPYMEHT

e KOPPEKLMSA Ha ABYX oTpe3kax (0Tpe3ku A0 U MOCsIe NMPUOCTAaHOBKM) MOXET OMNpeaensTb yciaoBue
nepeceyeHus (a He coeanHeHus1). B NpOTUBHOM Crlyyae NnoAaeTcsl CUrHaa oWwnbKM NpUMEHEHUS KoppeKkuun
Ha WHCTPYMEHT.

MN3MeHeHne CTOpPOHbI KOppeKLum

|_pROFESSIONAL |

MpodeccroHanbHbINA.)

B onepauum npoduns MoXxHo BbibpaTb NapamMeTp U3MeHUTb CTOPOHY KOPpPEeKLMW, KOTopasi MHBEPTUPYET
CTOPOHY KoppeKkuun (cneea Hanpaso MW HAao6opoT).

MoakNoYeHWe 3TON ONUMM CBSI3AaHO C HEKOTOPLIMU OrpaHUUYEHNSMU:

e 3anpoc MOXET COOTBETCTBOBATb BO306GHOBNEHWNIO KOPPEKLIMKU MOCIe NMpepbiBaHUS UK

e npeabiaylime oTpesku, COOTBETCTBYOWME 3anpocy, MOryT pellaTh NnepecevyeHme NCrpaBiieHHbIX OTPE3KOB; UIn
e npeabiaylimMe oTpesKku, COOTBETCTBYIOWME 3anNpocy, 3a4atloT MHBEPTUPOBAHHYO reoMeTpuio.

3MeHeHHMe CTOPOHbI KOppeKuun (3Ta onuna AOCTynNHa TOJIbKO B pexXuMme

MpuMep NpUMEHEHWNs MHBEPCUM MPU KOPPeKL MM

(117 [21] e [1] (NoaroToBKa) 3anpalwwnBaeT NeBY KOPPeKLMIO

Ei» 2] e [1] ->[2] (nMHUA): KOppeKTUpyeTCs

(1 e [2] ->[3] (MHUA): npepblBaeT KOppeKL 1o

e [3] ->[4] (n1MHUA): BO306HOBNAET KOppeKLuMIo 1 TpebyeT n3MeHeHus
CTOPOHBI.

o ..
3] 4 ]3TOT e npodwuib C NPUMEHEHHON KOppPeKLMen Ha MHCTPYMEHT:
([11 -> [2]) ckoppekTupoBaH cneBa Ha: [1] ->[2]
[31 [4]le pONONHUTENBHBIA NUHENHBIN OoTpe3ok: [2] -> [2]
e M3HauyanbHbIN OTpe3ok: [2] -> [3]
e [IOMOJSIHUTENbHbIN NMUHEWHBIA oTpe3ok: [3] -> [3']
e ([3] ->[4]) ckoppekTupoBaH Ha: ([3'] -> [4']) Ha npaBoli CTOpOHe.

OTo6parkeHune

KomaHabl Fa6apur koppekTupyemMmbix npodwieit 1 Koppekuus uc xoaHbix npodwien, Haxoaawmecs B rpynne
UnpuBupyanmsmpoBaTb Byabl BK1aaku MokasaTb MeHs0T Bua koppeKuun Ha MHCTPYMEHT.

Fa6apur koppekTupyemMmbix npodwieit: ncnpasneHHble Npodunn 1 Npodunun, He NPUMEHsIOLWNE Kakon-1mbo
KOppeKL W, NpeacTaBNsoTCS TONWMHOM, paBHOW rabaputy MHCTpyMeHTa. [ns 3Tux npodunein He oTobpaxarTcs
KpaviHne TOYKM U CTpeNikn HanpaBneHus.

B ntobom cnydae, ocTalTca nNnpeacTaBAeHHbIMU C YHUTApPHOW TONLLNHONM:

e NPodWIN KOHCTPYKL MK

e OTpe3ku npodwuna B BO3ayXe.

Ecnn He akTuMBU3MpPYyeTCA, UCnpaBieHHble NPOodWUIM NPeaCcTaBNAOTCSA C YHATAPHON TONLUNHON.

UcxopHble npocdwin npouecca KoOppeKLuMn rnpu NoAKIIOYEHUN: BUA COAEPXUT TaKxXe UCXo4Hble npodunm
(HencnpaBneHHble Npodunn), B NPOTUBHOM Cllyyae BUA COAEPXKUT TONbKO UCMpaBfieHHble Npoduan n npodunu,
He MpUMeHsIoLNe HUKaKOoM KoppeKkuun (C NnpuMeHeHneM, ecnm TpebyeTcs, CTpPenoK HanpasfieHus Ha
npeacTaBNeHHbIX OTPe3Kax).

CTpOKa COCTOSAHMUA

Mpu akTMBMpOBAHHOM Buae KOppeKLMM Ha MHCTPYMEHT B CTPOKE COCTOSIHUS MOXHO O0TO6pasuTb KOOpPAUHATHI,
OTHOCSILMECSH K 3anporpaMMMpPOBaHHbBIM WM UCMpPaBieHHbIM OTpe3kaM. MNepexos oCyLecTBASeTCs Mpu Wenyke Ha
n3obpaxkeHnmn crnipasa OT 30Hbl KOOpAMHAT.

Ha pucyHke npeacTasfieHbl 3aNporpaMMMpoOBaHHbIE KOOPAWHATBI AYTH:

IAF{CC [722.7069;89.9503;0] - [639.7574:208.9132:0] C[672.4915;143.3371;-] R73.2922 CCW Ar=43.24 Ac°=206.52 L =208.86 L°=163.28| N
OYTA 3Ta HaANMUCb O3HAYaeT, YTo 3TO Ayra (Haanucb ynpasnseTcsa dannom coobuieHunin)

[722.7069;...] MOSIOXKEHME HayasibHOM TOYKU Ayrun
NoJIoXKeHMEe KOHEYHOW TOUKWN Ayru

[639.7574,208.91
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32;...]

C[672.4915;...] nonoxeHwe LeHTpa Ayrm

R=73.2922 paanyc ayrm

CCW (npotuB BpalleHne npoTuB Yyacosol cTpenkm (CW, ecnm no 4acoBol CTpenke)
yacoBsou

CTpesikun)

Ai°=43.24 HayanbHbIA yron oTpeska (B rpagycax)

A0°=206.52 KOHEYHbIM yron oTpeska (B rpagycax)

L=208.86 ONvHa oTpe3ka (B TpexXMepHOM BUAE)

L°=163.28 yrnosas amnnautyga ayru (B rpagycax)

Ha pucyHke npeacTaBieHbl CKOPPEKTMPOBAHHbIE KOOPAMHATLI AYTW:
L:Rcc [732.984:222.334:0] - [633.058;79.0241:0] C[672.4915:142.3371:-] RB8.2022 CCW + ARCO [620.0038:219.3708:0] ([639.7574:208.9132-] R15 COW | =

OYTA 3Ta HaANMUCb O3HAYaeT, YTo 3TO Ayra (Haanucb ynpasnseTcsa gannom coobuieHunin)

[732.984;...] MOSIOXKEHME HayasibHOM TOYKM CKOPPEKTUPOBAHHON AYyTM

-[633.058;...] MosIoXKeHMEe KOHEYHOW TOYKN CKOPPEKTUPOBAHHOM AyruU

C[672.4915;...] nonoxeHwe LeHTpa Ayrn

R=88.2922 CKOPPEKTUPOBaHHbIN pagnyc ayrm

CCW (npotuB yKa3biBaeT BpalleHne NpoTMB 4acoBOM CTPeESKU

yacoBsou

CTpesikun)

+ yKasblBaeT, YTO KOpPpEeKLMa BCTaBuIa OTPe30K nocne Ayru

OYTA 3Ta HaANMUCb O3HAYaeT, YTO 3TO Ayra ckpyrneHus (Haanucb ynpasnsetcsa gannom
coobuweHnn)

[629.0038;...] MosIOXKEeHMEe KOHEYHOW TOYKW AYTU CKPYrieHus

C[639.7574;...] nonoXxeHwe LeHTpa AYrn CKpyrieHus

R15 paguyc oyru CKpyrineHus

CCW (npotuB yKa3biBaeT BpalleHne AyruM CKPYr/eHUs npoTUB YaCcOBOW CTpenku

yacoBsou

CTpesikun)

[Ons cKOppeKTMPOBaHHOIO OTpe3Ka He NPUBOAATCSA Yrbl (HayasibHbIM U KOHEYHbIN) U ANUHA.

BbinosHeHMne npocduna ans Haceuykn € oCTpbiMu pebpamu

| prOfESSIONAL |

Ha noarotoBke Npodunst MOXHO 3aNpoCUTb U3MEHUTb O6bIMHYIO JIOTUKY WCMOMHEHUS Npoduna Ans NofydeHus
Haceuku C OCTpbiMKU pebpaMu. OTa ONUUS OTHOCUTCS K BbINOSHEHUIO pebep Npoduns, BKOUYEHHbIE MEXAY ABYMS
oTpeskamu npocdwuns.

MoaknoyeHne BbINOMHAETCS B y3ne npOﬂBMHyTble TexXHoNnorndieckume faHHble:

e Haceukunc OCTpbIMH pe6paMu: noaknw4yeHune pa60TaeT TOJ/IbKO MpPU BbINOTHEHUN HEKOTOPbIX YCJ'IOBVIVI
1. MHCTPYMEHT, 3a4aHHbIN Ha noaroToeke, - KOHUYeCKui
2. 3anporpaMmmMmnpoBaHHas FJ'Iy6VIHa Ha TOYKE NoAroToBKU 3aUennsdaeT MHCTPYMEHT B AE€TaNlN.

Ha pucyHke npvBOAWTCS NPUMEpP KOHUYECKOro MHCTPYMEHTa:

XapaKkTepusyeTcsa ABYMS KpalHUMK AnaMeTpaMu U YrioM KoHyca. O4eBMAHO, YTO UHCTPYMEHT BbINOJIHAET na3 B
mMaTepuvane B 3aBUCMMOCTM OT 3aeACTBOBAHHOIO ceyeHus: Yyem 6osblue 3anporpaMMmMpoBaHHas rnybuHa, Tem
6onbwe gnametp, paboTatowmii Ha NOBEPXHOCTUN AeTanu.

Mpy yaoBneTBopeHun ycnoBui Ha pebpax 4o6aBnsaoTCs ABa JIMHENHbBIX ABUMKEHMUSN
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e OIHO MOAbEMA MHCTPYMEHTA A0 HYJIEBOM KOOPAUHATLI IyOUuHbI K TeopeTuyeckoMy pebpy BbleMKW MHCTPYMEHTa,
Ha Hapy>XHoOW yacTu pebpa (onpesensieTcs Co CTOPOHbI 6onblero yrna). AnuHa otpeska onpegensercs dopmon
MHCTPYMeHTa, reomMeTpuein pebpa 1 3anporpaMMmpoBaHHol rnybmMHoON Ha BeplnHe pebpa.

e O/IHO OMYCKaHWS MHCTPYMEHTa ANs YCTaHOBKW Ha 3anporpaMMmpoBaHHoe pebpo.

B pe3ynbTaTe nonyyaetcs 6osee ApKo BblpaxkeHHoe pebpo, A0 MaKCMMyMa, pa3peLlleHHOro MHCTPYMEHTOM.

B koHbUrypauum onpeaenstoTcs MMHUManbHbIA Yroa M MakCuManbHbii yron pebpa Tak, 4Tobbl MpUMEHUTb
nobaBneHme NIMHeNHbIX OTPE3KOB: MOXHO KOHMUIrypupoBaTb MHTEpBaN 3HavyeHuh ot 1° n 179°.

M3 oueHKkM ucknoyatoTcs pebpa, obpasoBaHHble 3anporpaMMMPOBAHHBIMU BXOAHBIMU U BbIXOAHbIMW OTpe3KaMu

npoguns.

TUNoBOe NpMMEHEHWE - NPVMEHEHWE B Onepauun paMmok.

Ecnu npodunb TpebyeT MonpaBky Ha MHCTPYMEHT U BCe Takxe npeanosaras, YTo BbIMOJIHATCS YCTaHOB/IEHHbIE

yCnoBusi:

e AMaMeTp, UCMONb3yeMblii AN KOPPEKLMU, - UCXOAHbII, 3asBNEHHbIN ANS UHCTPpyMeHTa (Ha pucyHke: D1)

e OLEHUBAOTCH pebpa CKOPPEeKTUPOBaHHOIO Npodwusi, NoNyYeHHble C peLleHMeM nepeceyeHus

e UckJOUYaloTcsa pebpa, o6paszoBaHHble 3aNporpaMMUPOBaHHBIMU BXOAHLIMU U BbIXOAHBIMU OTpe3kaMu npoduns.

e KpOMe TOro, UckyatTca pebpa, 06pa3oBaHHble NIMHENHBIMY OTpe3KaMu, L06aBNeHHbIMU ANS1 MTPUMEHEHUS
NPUOCTaHOBKMW, NpepbiBaHWUs UM BO306HOBNEHUS NOMPABKU Ha MHCTPYMEHT.

Ha pUCYHKe NPUBOAWUTCS MPUMEpP C MPUMEHEHHbIM MNOALEMOM Ha pebpe noa npsiMbiM yrnom (90°):

Kak BMAHO M3 pucyHKa, noabeM Ha pebpe aobaBnsaeTcs Ha “HapyxHol yacTn” npoduns. B npsamMoyronsHom
npodwune NHTYUTMBHO OnMpeAenseTCcsa HapyXHas 4acTb, HO 3TO He Bcerga Tak. [podunb MOXET UMETb BOTHYTble U
BbIMyKJible YaCTW, KPpOMe TOro, OH MOXeT 6bMb 3aMKHYTbIM UK HeT. o BCceM 3TUM npuymnHam c nonem Haceuka c
oCTpbiMM pebpaMu cBsA3aHbl YeTbIpe pas/iMyHbIX Bbibopa:
e Bbik.: BbI6Op UCK/OYEH
e ABTOMaTHYECKMA: 06Hapy>XMBaeT HapyXHY YacTb Npoduns aBToMaTuyecku. Mpexae Bcero,
paccmaTpuBaeTcs, Tpebyetcs nm Npodunto nonpaska Ha MHCTPYMEHT:
e MpW NpaBOW KOPPEKLIUN Hapy>XXHas 4acTb HAXOAUTCS CneBa OT Npodwuns, a Npy N1eBown - cnpasa
e ecnu He TpebyeTcs nonpaBka Ha MHCTPYMEHT U Npoduib 3aMKHYT, OLLEHMBAETCS HanpasieHne
BpaleHnsa npoduns: nNo YacoBOM CTpesnke - COOTBETCTBYET JIEBOW HaPYXXHOM 4YacTn, NpOTMB 4acoBOWN
CTpenku - NpaBol Hapy>XHON YyacTu
e B MPOTMBHOM CJly4ae: Hapy>Has 4yacTb Npoduns onpeaenseTcs Ha reoMeTpum NepBoro UCMNoNbL3yemMoro
pebpa, HaliaeHHOro Ha npodune
e CneBa: HapyXHas 4yacTb HaxoAUTCS creBa OT npoduns
e CnpaBa: HapyXHasa 4acTb HaXoAUTCS cnpasa OT Npoduns.

KpoMe Toro, B KOHMUrypaLmm MOXHO NOAKIIIOUYUTL ONUCaHHOE Bbille dyHKLMOHMPOBaHWe B 6051ee pacLuMpeHHOM
pexwuMe, BK/OUYas TakXXe Cllyyail HEKOHMYECKOro MHCTpPyMeHTa. B 3ToM cnydyae fo6aBneHHble 0TpesKu
noATBEPXAAloT 3anporpaMMMpoBaHHyio ry6uHy Ha pebpe U, XOTs U COXpaHSIeTCs TO e HanpaBlieHVe B
NIOCKOCTU rpaHK, YTo U B NpeabiaylleM ciyyae, AJIMHa OCTaHaBMBaET BHELWHWI rabaput MHCTPYMeHTa Ha
TeopeTuyeckoM pebpe.
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KoMmneHcauwus AnaMeTpa KoOppeKuun B cJilydyae KOHMHEeCKOro MHCTpyMeHTa

Mpn NCNob30BaHUN KOHUYECKOIO MHCTPYMEHTA MOXHO NMPUMEHUTb KOMMEHCaLMIO AMaMeTpa, UCMOSb3yEMYIO Npu
KOppeKLUN MHCTPyMeHTa. OyHKLMOHANbHOCTb AOKHa bbb BkAtoueHa B KoHdpurypaumm TpaCAD 1 He TpebyeTt
MpodeccroHanbLHOro pexuma.

KoMneHcaumnsa yynTbiBaeT 3anporpaMMMpOBaHHYo My6buHy npu HacTporike Npoduas, 3a UCKIIOYEHNEM
BO3MOXHOr0O BXoA4a B Npoduiib.

CO CCbUIKOM Ha PUCYHOK:

e B c/lyyae rmy6uHbl BBOAA B AeTallb 3anporpaMMmpoBaHHon Z1
ncnonb3yercs anameTp, 0603HayvyeHHbIM Kak D1

. B cny4ae rnybuHbl BBOAA B AeTaslb 3anNporpaMMmpoBaHHoOn Z2
ncnonb3yercs anameTp, 0603HayvyeHHbI kak D2

e B Cc/lyyae ry6uHbl BBOAA B AeTaslb 3anporpaMMMpOBaHHON OT
3Ha4YyeHusl, paBHOrO MW NpPEeBbILAOLWEro Nofe3Hy AJNHY
MHCTpyMeHTa (0603HaveHo Kak L), ncnonb3yeTcss MakCUMasibHbIN
3asBJ/IeHHbIN AnamMeTp, 0603HaYEHHbIN Kak D

e B C/lyyae 3anporpaMMmvpoBaHHol rnybuHbl B Bo3ayxe, anameTp D
MNCMNONIb3yeTCA OTHOCUTENbHO AeTanu.

Ecnv onums He BbibpaHa, BCceraa ncnosblyetcs guameTtp D.

D2
Z2

3apaHue npodunen B pexxume "rpaHb-gertasnb"”

3apaHue npodwunen B pexunme "rpaHb-getand” TpebyeT HEKOTOPbIX AOMNOSHUTENbHBIX YTOYHEHUN.

Ha aTane koHdpurypauum TpaCAD MOXHO caenaTb BbIGOp M3 ABYX pasfiMyHbIX paboynx pexxumoB:

e pacno3HaBaHue npesBanuvpylowero npocdwns B none F: B 3ToM paboyeM pexume otaaeTcs npeanoyTeHue
HeNpepbIBHOCTU Npodunen, a He 3a4aHN0 rpaHn NnpuMmeHeHus. MNpu onepaunsax npoduns (Ayrv U AMHUN)
pacrno3HaBaHWe OTKPbITOro npoduna He yunTbiBaeT 3adaHusa nons F (Tekywen n npegbigyien onepaumm):

e MpU OTKPbITUM OTpe3ka Npodusib COXpaHsieT CBOe UCXOAHOe nporpamMmupoBaHue nons F

e B MPOTMBHOM CJlyyae - pacnpocTpaHseT none F oT npeabiaywiero orpeska

B cnyyae noAroToBKM MAKM CNOXHOW onepauun ¢ 3anpocoM 3aLernsieHns Touku none F pacnpocTpaHseTcs ¢
npeabiayLien onepaumm.

e pacno3HaBaHue npodwia, o6ycnoBseHHOro nonem F: B 3ToM paboueM pexunme oTaaeTcs npeanoyteHme
3a[aHuNI0 TpaHu, a He HenpepbiBHOCTU npodwunei. Mpn onepaumnax npodunsa (Ayrm n IMHUK) pacno3HaBaHue
OTKpbITOro npoduns yuntbiBaeT 3adaHusa nons F (Tekywen v npegbiaylien onepaumm) v gpyrve 3agaHuvs, B
nobom cnyvae, onpeaensatoT npepbiBaHve npodunsa. PacnpocTtpaHeHne nons F HMKOraa He npuMmeHseTcs ¢
npeabiayLlero oTpeska. B cnyyae noaroToBKM MK CIOXHOW onepaumn C 3anpocoM 3aLlensieHns Toukn none F
He pacnpocTpaHseTcsa C npeablaylen onepaunn n 3auensieHne TOYKN He onpeaenseT npoao/XeHne npoduns,
ecnu npeapiayuiee 3agaHune nonsa F okasbiBaeTcsa ApyruM.
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9.3

Jlornyeckue KoMmaHAbl

Jlornyeckmne MHCTPYKLUUKN - 3TO 0Ccobble NPOCTbie onepaunn, KOTOPbIM HE COOTBETCTBYET Kakoe-/Mbo BbINOSIHEHME
Ha CTaHKke. Jlornyeckasi MHCTPYKLUS MOXeT 3aZlaBaTb BbINOSIHEHME, 06YCNIOBIEHHOE OAHOW MU HECKOJIbKUMU
onepauusiMM, WM caMa BbINOMHATb OnpeAeneHHy GyHKUMIO, Bbibupas, obycnasnvmBaTb I €€ Ha OCHOBE
3HA4YeHUs NOrMYecKoro BbipaxkeHns (Hanpumep, OLUNBKA).

Ctpyktypbl IF ... ELSEIF ... ELSE ... ENDIF

Nlornyeckas KoMaHga MoxeT BBOAUTLCS npu BbidoBe koMaHabl If..EndIf, If...Elself...Else..EndIf, If..Else..
EndIf, v3 rpynnsl Bnokm Bknagkyu MpuMeHurb nnuv npu Bbibope onepauuns IF, ELSEIF, ELSE, ENDIF B rpynne
NOMMYECKMX KOMAHA.

Crpyktypa If..EndIf - 5T0 camasa npocTas ¢opMa nporpaMMmpyemon anbtepHaTuebl. MHCTpykuma IF BbipaxaeTt
yC/ioBMe, KOTOpoe:

e ecnu okasbBaeTca BEPHbIM, onpeaenseTt BbiNOMHEHME OAHOWN MM HECKOMbKUX YKa3aHHbIX onepaunin nocne IF
e ecnu okasbBaetca JIOXHbIM, onpeaensieT HeBbINONHEHWE COOTBETCTBYIOLMNX ONepaumid.

WHcTpykuma ENDIF orpaHuumsaeT onepauuu, obycnasnveaemble IF.

Mexay IF n ENDIF moxeT 3agaBatbca ELSE, oTpuuatouiee ycnosue, oueHnsaeMoe rnpu nomown IF.
®opmy If...Else...EndIf moxHO nepedpasnpoBaTb cneaytowmm obpasom: "Ecnv aeicTBUTENbHO YCNOBUE,
BblpaxeHHoe If, BbinonHAET onepauun, ykasaHHble nocne If; B NpoTMBHOM C/lyyae BbIMOJIHSAET onepauum,
ykasaHHble nocsne Else".

Bonee cnoxHasa dopma moxeT BblpaxaTtbcs kak If... Elself.. Elself.. Else.. EndIf, koTopas MoxeT 3ajaBaTtb
anbTepHaTUBHbIE APYr APYry YCNOBUSI: MEpBOE HACTYNMUBLUEE YCJIOBME OnpeaensieT anbTepHaTBHY dhopmMy, C
BO3MOXHOCTbIO, YTO He HACTYNWUT HM OAHO ycnoBue. Ecnm cnoxHas dopma 3akaHymeaetcsa BeTBbio Else: oHa
BbIMONHAETCS KakK anbTepHaTUBa MO YMOJIYAHMWIO, €CIN HEe HacTyMui0 HU OAHO U3 MpUBEAEHHbIE paHee YC/IOBUNA.
Mcxopn 3aaaHHbIX B NporpaMMe fIorMyeckux orpaHuyeHni otobpaxaercsa npu 3anpoce nNpuMeHeHus Normyeckumx
yCNnoBWUin KOMaHAoON, Haxoaswencs B rpynne Buabl Bknaaky MokasaTtb. [py akTUBHOM 3TOM Buae oTobpaxarTcs
TONIbKO Onepauunn, B KOTOpbIX 6buin cobntoaeHbl Tormyeckne orpaHuyeHms.

Mcxon normyeckunx orpaHnyeHnin, 3aaanHHbix B uunknax IF.. ELSE.. ENDIF, He ycTaHaBnvBaeT yCnoBui Ans
WHTepnpeTauum onepaunini, Kak OHM 3anporpamMMMpoBaHbl B NOCEA0BATENIbHOCTM MPaHN. YTOYHUM 3TOT MYHKT.
Mocne uukna IF..ENDIF, KOoTOpbIi BbINOAHAET Npodwuib, NporpaMMmpyeTcs onepaums CBepaeHus ¢
OTHOCUTENbHBLIM 3HayYeHneM 100 Ha koopanHaTe X: nonoxeHwe X OTBEPCTUS onpeaenseTcs nyteM CyMMUMpOBaHUs
3anporpaMMmpoBaHHoOM KoopauHaThl (100) ¢ KOHeYHbIM nonoXxeHneM npoduns B umkne IF, HesaBUCKMMO OT
NPOBEPKWN NTIOrMYECKUX YCNOBWUIA, YCTAaHOBNEHHbIX ANS MHCTPYKLUun IF.

B HekoTOpbIX cyyasx BBOA Sormyeckoro 6soka nytem Bblbopa KoMaHabl B rpynne Bnoku Bknaaky NMpuMeHUTb
MoXeT obycnasnmeBaTb OTob6paXkeHMe crneaytowero coobeHns:

If..Endif >

@)X MpymennTs "If Endif' k Gnoky BbIbpaHHbIX

¥ onepaymin?
HeT OTmMeHa

BoibpaTb [[Aa] ans BBoAa rpynnbl BIGOPOB, K KOTOPbIM OTHOCUTCS TeKylas onepaumsi, HenocpeacTBEHHO B 610K.
B cnyyae, nokasaHHOM B okHe Bbiwe (BBOg If...Endif), npeanonaras, 4To Mbl HAXOAMMCS Ha CTpoke 5 n BbiBpanum
CTpokM ¢ 3 no 12:

e UHCTpyKuwus IF BBoaMTCA AO CTPOKK 5

e UHCTpykuus ENDIF BBoAUTCS nmocne CTpoku 12.

Jlornyeckoe cocTosiHMe onepauuii NpuBoAnTCA Takxe B TekcTe ASCII:
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& | P (2= = | e Terct ASCII =7 | M
g [E1[¥] || [ IF ESP1=r\rot TST1=4 ESP2=0 LOG1=0 TST2=0 LOG2=0 TST3=... 0 i] 0
7 [E1[¥] || [ IF ESP1=r\arcoin TST1=4 ESP2=0 LOG1=1 ESP3=r\radin TST... 0 i] 0
] [ SETUP EGO X0 Y+31 Zr14 TMCr20 TRr21 Tr22 TPifelsefem... 0 i] 0
] [ A42 EGD EWD 10.Jr31 U¥r30°2 Nri3 TAD Urd ANrnarchirea... 0 i] 0
10 O] ®] < [ ELSE 0 i 0
1 O [¥] & [ IF ESP1=r24 TST1=4 ESP2=1 LOG1=0 TST2=0 LOG2=0TS... 0 i] 0
12 O] # & [ SETUP EGD ¥r26 Y+31+r26 Z0 TMCr20 TRr21 Tr22 TPfe.. 0 0 0

Ha pucyHke: B cTpykType IF... ELSE ... ENDIF sBnsieTcs BepHon BeTBb IF

Ycnosue, BblpaxeHHoe MHCTpyKumsamu IF n ELSEIF, MoxeT 6bmb npeacTaB/iieHO TpeMs TepMaMn. PaccMoTpum

npumep:
QI 2t 2P (1D |4 it R W
= Kommertzpmit
Onucanue
Az MIMA
SETIF(I2()7 (el) ? (e2): nepBbii TepM
(e1) [ESPT] |
2 [TSTH] > ~  And/Or: nornyeckoe ycnosume mMexay nepsbiM 1 BTOPbIM
(€2) [ESP2) 1000 TEpMoM .
AndiOr [LOGT] And +~ (e3)? (ed): sTopoii TepM
(e3) [ESPI] |
2[TST2] P + And/Or: nornyeckoe ycnosue Mexzay pesysbTaToM BTOPOro
YCNOBUSI U TPETHUM TEPMOM
(e4) [ESP4] 3000 o
SndOr [LOGZ] = < (e5)?(e6): Tpetuii Tepm
(e5) [ESPE] h
?[TSTY > -

(e6) [ESPE] 700

IF orkpeir [OPEN]

Mons (e..), noasnsdwWmMeECa B TeEpMe, KakK NnpaBusio, MMEKT NapaMeTpuyeckKoe 3agaHue.

SneMeHT ? Mexay nonsmu (e..) TepMa 3a4aeT yC/I0BUE CpaBHEHUS:

< MeHblUe (Hanpumep, (el) < (e2))

<= MeHbLLE WN paBHO (Hanpumep, (el) <= (e2))
> 6onbLue (Hanpumep, (el) > (e2))

>= 6onblue nnn paBHO (Hanpumep, (el) >= (e2))
= paBHO (Hanpumep, (el) = (e2))

<> He paBHO (Hanpumep: (el) <> (e2))

TepM npusHaeTcs BEPHbBIM, ecnun cobnioaaetcs ycTaHOBNEHHOE YyC/I0BME CPaBHEHWUS.

BHUMAHME: CpaBHeHve Mexay nonamu (e..) BCceraa BbINOHAETCHA C HEKOTOPbIM AOMNYyCKOM, paBHbiM 0.001
(ancunoH cpaBHEHUS): 3HAYEHMS, OT/IMYAIOLWMECS Ha BEIMYMHY MEeHblUe 3MCUSIOH, CUMUTaloTCA
0AMHaKOBbIMWU,

Jlornyeckoe ycnosue mMexay ABYMSI TEPMaMu B OTHOLUEHWUU NMPUHMMAET 3HAYeHue:
And ecnu ABa TepMa A0/XKHbl 06a 6bmb BEPHBIMU
Or ecnun [4OoCTaTOYHO, YTO6bl TONbKO OANH M3 ABYX TepMoB 6bu1 BEPHbBIM.

MOXHO 3afaTb: HUKAKOW, OAWH, ABA WM TPU TEPMA JIOFMYECKOro OrpaHnUYeHus.

Ecnn Hukakon Tepm ana IF He 3agaeTcsl, COOTBETCTBYHOLWAas BETBb byaeT Bcerga yaoBneTBopsTbcs. B aToM
cnydae ecnu IF 3apaeT Takxe BeTBu ELSEIF nnm ELSE, OHM HMKOrAa He yAOBNETBOPAOTCS.

To xe camoe KacaeTcsa nporpamMmmmpoBaHus ELSEIF. Ecnm yCcTpoiCTBO KOHTPOJIS Ha4YMHAET OLEeHMBaTb
WHCTPYKUWIO (T. €. He yAOB/IETBOPSETCS HN OAHa yKa3aHHas paHee BeTBel And uukna IF) v He 3agaH HKM oavH
TepM: COOTBETCTBYIOLAa BETBb YAOBNETBOPSETCH M 3aBepliaeT BbinonHeHne uukna IF.

KomaHabl ELSE v ENDIF sBNAt0TCS NOJIHOCTBIO MPOXOAHBIMU: Y HUX HET 3aJaBaeMbiX Nonen.

CTpyKTypbl nornyeckoro orpaHmyenus IF ...ELSEIF .. ELSE... ENDIF moryT BCcTpauBaTbCcs 6e3 kKakux-nnbo
OorpaHUYeHun.

nQOFQaMMMQOBaHMe, NoKa3aHHOE Ha PUCYHKEe, COOTBETCTBYET ANIA OLLEHKWN NTIOTNMYECKOro BbIpaXeHund:
IF (((I > 1000) and (I < 3000)) or (h > 700)) {...} ENDIF

To ecThb:
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ecnu (I) 6onbwe 1000 m Takxe (I) meHbwe 3000;
wnn: ecam (h) 6onbwe 700
TOoraa: uHcTpykuumsa IF BEPHA.

npu 3agaHun: 1=2000, h=500

(I > 1000) BEPHO
(I < 3000) BEPHO
(h > 700) NOXHO

oueHusaetT: (BEPHO and BEPHO) or JIOXKHO => BEPHO or JIOXXHO => BEPHO.
IF OTKpbIT

3akpbrune IF nHcTpykuunert ENDIF o6sa3aTenbHo, ecnm Tonbko IF He BbibupaeT nose IF OTKPbLIT.

B 3ToM cnyyae vHcTpykuus IF obycnaBnvBaeT TOIbKO MOC/EAYIOLWY0 onepaumnio, KoTopasi, 04HaKo, He MOXeT
6bITb:

e onepauuen setup uam npoduns

e nornyeckon nHcTpykuunen (IF, ELSEIF, ELSE, ENDIF) nnu Touykon npuMmeHeHus (B noanporpamme).

Bo3MOXHble HenpaBW/bHble NMpUMeHeHua MHCTpykuui IF .. ELSEIF..ELSE.. ENDIF curHanusupytoTcs npu
MPUMEHEHUM NTIOrMYEeCKUX yCnoBui. Cutyaumnm owmbku npmBoasaTcs B rnaBe OWnbKM 1ormyeckux yCaoBum

KomaHpa "Exit"

KomaHaa EXIT no3sonsieT npuvHyauTeNbHO 3a4aBaTb CUTYaALMM JIOTMYECKUX OFpaHUYeHnn C NepexoaoM Bnepes npwm
BbINOSIHEHUN 3aNPOrpaMMMPOBAHHOIO TEKCTa. YC/IOBME Nepexoa BblpaXaeTcs TeM Xe GopManm3MoM, KOTOPbIM
ucnonb3yerca ana komanabl IF.

Ecnn ycnosue komaHabl BEPHO wnu He 3agaHo, KOMaHAa UHTepnpeTupyeT ycnoBue nepexoga. B atom cnyvae:

e onpezensieT NpsiMon BbIxo4 nocne uukna IF Ha ypoBHe 6avkanwero BAOXeHUs

e pW BbINONIHEHMN KOMaHAbl BHe uukna IF uHcTpykuna EXIT BbiBbiBAaeT nepexos K KOHUY MporpaMMbl rpaHu.
[Naxe BHyTpu uukna IF, B ntobom cnyyae, MOXHO NPUHYAUTENbHO 3a4aTb Nepexos K KOHLY nporpaMmbl, Bbibnpas
none BO3BPAT.

YcnoBue nepexoaa OLEHMBAETCS TONbKO Ha 3Tane NMpuMMEeHeHUs SIOrMYeCcKux yC0BUIA, KakK yC/ioBMe, yxe
Bblpa)keHHoe ans komaHabl IF. Ecnn ycnosue ans KoMmaHabl okasbiBaeTcss BEPHbIM, ana Bcex onepauun,
3anporpaMMmMpoBaHHbIX B uukne IF, nocne komanabl EXIT, npuHyautensHo 3agaetcsa ycnosue JIOXKHO.

Ecnn pe3synbTaT TecTa okasbiBaeTcs JIOXKHbIM, onpegensetT HopMasibHOE MPOAOIXKEHUE BbIMNOIHEHMS MPOrpaMMbl.
Pesynbtat TecTa, B nobom cnyyae, 6yaet BepHbIM, eCM HE NpeayCMaTpMBaETCS HUKAKOro JI0OrMYeckoro
yCnoBus.

KomaHnpa "Error"

KomaHaa ERROR nporpammupyet cuTyauum owmnbku. Ycnosme owmbKKN BbipaxkaeTcs TeM xe hopManmamMom,
KOTOPbIM Ucnonblyetcs Ansa komanabl IF. Ecnm ycnosue komaHabl BEPHO nnn He 3agaHo, koMaHaa
WHTEpNpeTnpyeT yCcnoBme owmnbku.

Ecnun ownbka reHepupyeTcs npu BbBOBE NOAMNPOrpaMMbl, ee pa3BepTKa He BbINOJIHAETCS U CUrHann3upyeTcs
owmnbka.

Ecnun ownbka reHepupyeTcs HENoCpeACTBEHHO B raBHOM TEKCTE Mporpammbl:

e TpaCAD curHanusmpyeTt CUTyaumio OoWNOKM NpU NPpUMEHEHUN NOrMYeCcKmnxX yCnoBui, 3Hayok "cton" @ Ha
komaHae ERROR curHanusnpyet, yto ycnosme BEPHO
e Ha 3Tane BbINOJIHEHMSA OTMEHSIET MHTepnpeTaLunio NporpaMmbl n 610KMpPyeT ee BbINOSIHEHWME.

KomaHaa ERROR MoxeT 3ddeKTUBHO yNpaBasTb KOHTPONEM AENCTBUTENBHOCTU NapaMeTpoB WU/Unn NepeMeHHbIX,
3a/aHHbIX NMpU Bbi30BE MOAMNPOrpaMMbl, WM NepeMeHHbIX, 3aaHHbIX Ha 3Tane BbINOJIHEHWS MPOrpamMMbl.

Mpu BbIGOPE NyHKTa OwmbKa Npu BBOAE AaHHbLIX Onepauun oTobpaxkaeTcs CNMCOK, B KOTOPOM MpeanaraiTcs
3ajaHHble ownbkn (HoMep + cooblieHune).

Ha ypoBHe npov3BoauTenst MOXHO BBECTM HOBOE COObLLEeHNEe UAn U3MEHUTHL CyluecTBytowee. Mocne Bbibopa
coobLeHns Ana U3MEeHeHUs UAn BBoAa U3MEHeHMe [O/IKHO 3anucbiBaTbCs B None peaaktuposaHus HoBoe
coobuweHue. 119 noaTBEpXKAeHMS BBOAA CO0bLEeHMA HaxaTb KHoMKy [MpuMeHuTb].

Komanpa "Warning"

KomaHaa WARNING nporpaMMmpyeT cuTyauum npegynpexaeHns. 1ecTBuTeNbHO BCe CKa3aHHOE NMPUMEHUTESNIbHO
K koMaHae ERROR, Tonbko Tenepb npeacTaBasieTcs He owmbka, a NpocToe npeaynpexaeHne, KoTopoe, Kak
TaKoBOE, He B/ISET Ha HOpPMalnbHYyO pa3paboTKy WaW BbINONHEHWE NPOrpaMM WAV MOAMPOrpaMm.

OLLUMBKA BbINOJIHAETCA: NpU BbibOpe 3TOro nosisi MOXXHO anddepeHLMpoBaTb NoBeaeHNE 3TOW MHCTPYKLUUN: Ha
3Tane BbINOJIHEHWNS OHa akTuBupyeT cuTyauunio OLLUMBKU, aHHynupyeT nHTepnpeTaumio nporpammbl  6nokmnpyeT
ee BbINOJIHEHNME.
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NepemMeHHbIe ]

NHorpa 6biBaeT HEO6X0AMMO UM yAOOHO BbIMONHATHL 3aZlaHUsl NepeMeHHbIX B Xo4e OnpeaesieHust nNporpamMmbl
rpaHu. Hanpumep, 3To Heo6xoAMMO, KOrAa NporpaMMa He MOXeT MOSIHOCThI0 OnpeAensaTbCs 3apaHee wunu Tpebyet
WHbOpMaUmKM, BbiTekatowWwel n3 nNpuMeHeHWs NoaAnporpaMM uam MakponporpamMm. Kpome Toro, kak npasuio,
MOXeT oka3aTbCsl YAOOHbIM BbINOJHATbL SIOKasbHble 3aZlaHUsi MO Mepe HanucaHusa NporpaMMbl rpaHK, a He
rpynnupoBaTb UX B Tabnuuy nepeMeHHbIX I 3TO MOXET TakXXe 061eryntb noHMMaHue nNporpamMmsl.
0nsa 3TOM uenn CywecTBYOT nNepeMeHHble <j>. 3To 100 nepeMeHHbIX YNC0BOro Tvna, onpeaesieHHbIX UMEHeM: OT
jO no j99.
MepeMeHHble <J> SBNAIOTCS IOKANbHbIMU AN FPaHW. 3TO O3Ha4yaeT, 4YTo:
e He CYLIeCTBYET HMKAKOM CBA3M MexXAy 3aAaHusaMU U CUUTbIBAHUEM MEepeMEHHbIX MeXAy Pa3/IMYHbIMU FpaHAMM
e Ka)kaasl nporpaMmMma rpaHu 3anyckaetcs C COBOKYMHOCTbIO NepeMeHHbIX, 3aZaHHbiX Ha 0.0 (Hosb).

MNMepeMeHHble <j> MOryT MCMO/b30BATbCS B KaXAO0M onepauunn, NpUMMEHEHHON K rpaHun, Ha noboM ypoBHe:

e MOXHO MCMOMb30BaTb NEPEMEHHYI0 <j> ANS 3a4aHus AnamMeTpa O0TBepCcTUs unn paboyen KOoOpAMHATbI, NN
JIOrMYECcKOoro ycnosus

e BHYTPW rPaHN BUAMMOCTb NepeMeHHbIX rnobanbHa Ha BCEX YPOBHAX NpuMeHeHus. MNo3Tomy:
e rflaBHas nNporpamMma MoXeT 3agaTtb j5=1
e MPUIOXKEHME NOANPOrpaMMbl MOXET MeHSITb 3HauveHue j5 (Hanpumep, j5=2)
e MOC/e NPUMEHEHUS NOAMNPOrpaMMbl rNaBHas NporpamMMa MoOXeT NMpoTeCcTUpOBaThb 3HayeHue j5, ecnm oHa

HaXO0AMUT €ro N3MeHeHHbIM.

|-|pVI NMPUMEHEHNN BJTOXXEHHbIX BbIBOBOB NOAMPOrpaMMbl: NnepeMeHHbIE <j> MMEIT 3Ha4YeHNA, 3a4aHHble B MOMEHT
rNaBHOIo Bbi30OBaA.

B nanutpe onepauun, Kak NpaBuao, onpeaensoTcs TPU MHCTPYKL NN 3alaHnNsl MEPEMEHHbIX <j>:

3A0ATb Jnn 3Ta MHCTPYKUMSA NO3BOMSAET 3a4aBaTb OAHY WM HECKOJSIbKO MNepeMeHHbIX
<j>, cBsA3bBasA, NpM HEO6XOAMMOCTU, 3TO 3a4aHME C IOTMYECKMMHU
ycnosusmu (3agaHHbimm B IF (..) ? (..) ? (..) ):
e 33a4aHWNS BbIMNOSHAKTCS TOIbKO €C/In NOCTaB/IEHHOE forMyeckoe ycriosune
okasbiBaeTca BEPHbIM
e MepBbli NYHKT JNn=... rPyNnNupyeT onpeaesieHHOe YMUC/I0 NMPAMbIX 3a4aHUNA:
Ha PUCYHKe npeacTaBfieHo
Ehs s
—

—| i= Jnn=

[

ab . [MVI]

10 [V 1
ab . [MVI]

i1 V1] 1200.75
ab L [MV2]

2V
2 nyHkTa, oT jO fo j2. B npuMepe 3aaaHbl NnepBble ABe nepeMeHHble: jO=1;
j1=1200.75
e nocreaytoLine NyHKTbl NO3BOJISAOT 3a4aBaTh Takoe Xe KOJN4YecTBo
nepeMeHHbIX C yKa3aHWeM UHAeKCa NepeMeHHOW.

b [MVRN]
nnl [VNN] 50
= [DVNN] 41
= E Inn=
b [MUNN1]
nnl [VNN1] 51
= [DVNN1] felse[r5; 1350]

B npumepe 3aaaHbl ABe nepeMeHHble: 150 co 3HaveHuem “If-j1” n 351 co
3HauyeHueM “ifelse [r5;1,j50]"

3A0ATb Inn npu 3Ta UHCTPYKUMUS NO3BONSAET 3a4aBaTb O4HY WUIN HECKOJIbKO MepeMeHHbIX <j>
ycnosumn (.. ? ..:..) Ha OCHOBE OUEeHKN norndyeckmx ycnosmn (3agaHHbix B IF (..) ? (..) ? (..) ).
3anporpaMMMpoOBaHHbIe 3a4aHNS BbINOAHAOTCA B Nt06OM cryyae npu
YAOB/IETBOPEHUN YCTAHOB/IEHHOIO JIOTMYECKOro YCI0BUSA: YacTb 3a4aHuni
aencteuTtenbHa npu ycnosmmn BEPHO, yactb - npu ycnosumn JTOXHO. C
TOUYKWN 3peHns MHDOPMATUKKN 3TO YCIOBUE TEPHAPHOrO TuMa.
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[ns Kaxaon nepeMeHHOW 3a4aeTcs MyHKT C TpeMs NoisiMu:

e nepBoOe MnoJsie 3ajaeT MHAEKC nepeMeHHown (3HayeHne oT 0 fo 99)

e BTOPOE MnoJie ykasbiBaeT 3aAaHne, KOTOpPOe AO/DKHO BbINOJHATLCSA NpuU
YAOBETBOPEHUN normyeckmnx ycnosuii (BEPHO)

e TpeTbe Mnosie yKasblBaeT 3ajaHne, KOTOpoe AO/MKHO BbIMNOMHATLCS Npwu
HeyAoBNeTBOPeHUn nornveckux ycnosuin (JTOXXHO)

3AO0ATb IJnn (0 - 99) [Je 3Ta MHCTPYKLMS NO3BOASET 3a4aBaTb BCE WIN Fpynny nepeMeHHblX <j>,
CcBsA3bIBasi, NpyM HEO6XOAMMOCTU, 3TW 3a4aHNS C IOTMYECKUMU YCTIOBUSMMU
(3agaHHbMKn B IF (L.) ? () ? (..) ):

e nepBOe Mnofie 3ajaeT HavanbHbIM MHAEKC 3a4aBaeMon rpynnbl (Hanpumep,
0), BTOpoOe none 3ajaeT KOHeYHbIh MHAEKC 3a4aBaeMom rpynnbl
(HanpumMep, 50). Ecnm nonsa nycTbl, OHX 3a4atoT He rpynnbl, a
rnepeMeHHble NosIHOCTho, OoT jO Ao j99

e TpeTbe MnoJsie yKasblBaeT BbINOHAeMOe 3ajaHne

3a4aHus BbINONHAKTCSA TONIbKO eCNM NMOCTaB/IEHHOE NIorMyeckoe ycsoBue
okasbiBaeTcsa BEPHbIM.

Cpeaun napamMeTpoB 3TUX UHCTPYKLWIA MOTyT MMETbCS TaKXe OnucaTesibHble TEKCTbl, OTHOCSILLMECS K KaXAoWn
OTAeNbHOWN MepeMeHHOoM <j>. CTPOKM HauuHawTcs kak [MVO].. [MV1]...

LLeHHOCTb NepeMeHHbIX J

MNepeMeHHble <j> oTo6paxalTca B 30HE KOMaHA B HWXKHEN NeBOol YacTu 3KpaHa.

B okHe 100 nepeMeHHbIX <j> npeAcTaseHbl B Tabnvue ¢ 10 CTpokaMu 1 TakMM Xe KOJIMYeCTBOM CTONOLL0B:
CTpOKa j_: coaepXxuT nepeMeHHble oT jO Ao j9;
CTpoka jl_: coaepxut nepeMeHHble oT j10 Ao j19;

CTpoka j9_: coaepxut nepeMeHHble oT j90 Ao j99;

Mpu npoBeaeHMn Kypcopa Mbin No KneTke oTobpaxaetcs coobuieHne cnpaBku (NoACKa3sKa) C yKasaHMeM MMEHU
COOTBETCTBYOLWEN NepeMeHHON N 3aaHHOro e 3HavyeHusa (Hanpumep, “j4=1025.6").

Ha O6weM Buae aetanu BCe nepeMeHHble npuHmMMatoT 3HadeHme 0.0.

Ha Buae rpaHu: npuBeaeHHble B 3TOM OKHE 3HaYeHWUsi MOryT MEHSITbCS, eC/IM MeHseTCs TeKyllas onepauus. 370
OKHO OBHOB/ISIETCSA MO COCTOSIHUIO NMEepPEMEHHbIX, LOCTYNHOMY MOC/e TeKyLliel onepauuu.

Fno6anbHble PyHKUUMN

no6anbHble MYHKLUN - 3TO 0CObble NOrMyecKkne MHCTPYKLMMK, MO3BONAOLWME BbINOAHATL 6onee nian MeHee
CNOXHYIO Mpoueaypy pacyeTa M HanpsaMyto 3aaBaTh pe3ynbTaTbl B NEPEMEHHbIX <j>.

OHM JOMKHbI MpeaycMaTpmMBaTbCs Ha 3Tane KoHMUrypauum npuaoxXeHns ¢ noagpobHOM OLEHKON KOHKPETHbIX
noTpebHoOCTElN MHANBUAYANN3aLmum.

Hwxe npuBoanTCSA NMPOCTON NpuMep.

HeobxoanMo onpeaenutb nonoxeHne Toukn P koopamHat (rO;rl) B 3epkanbHOM 0TO6pa>keHnn BOKpYr obLien ocu,
3ajaHHon AByMsa Toukamu: P1 (r2;h/2), P2 (1/2;r3). OAnMH 13 BO3MOXHbIX CNOC060B: B35Tb hOPMYbl ANS
Tpebyemow TpaHcdhopMaumm 1 3aaaTb NEPBYIO NEPEMEHHYIO I' ANA KOOPAUHATBI X M BTOPYIO NEPEMEHHYIo I Ans
KoopAuHaThel y. Ecnun TpaHcdopMauns cnyXuT ANna OTAENbHOrO C/lyyas, Takoe pelleHne, HECOMHEHHO, MOXeT
MCMNoNb30BaThCH.

Tenepb NpeanonoXnM, YTO HEO6X0ANMO BbIMUCAUTBE TPaHC(OPMaLIMI0O HECKOIbKO pa3 M B passiMyHbIX NporpaMmax,
TOrAa KaxkAabl pa3 Mbl AOMXKHbI BCMOMUHATL OPMY /bl U NEpenncbIBaThb MX.

Mpu ncnonb3oBaHnn rnobanbHbIX GYHKLMIA MOXHO HanucaTb OAMH pa3 BCce GOPMyJibl U BbBbiBaTb UX CMeLnanbHON
WHCTPYKLMNEW, KOTopas CKpbiIBAET BCE MPOMEXYTOYHbIE 3Tanbl GOPMYN M HANPSIMYIO BbiAAIOLWYO pe3yfbTaTbl.
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= KommerTapui
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ym =3.. [YF] 71
Koopaubara ' HauaneHoi Toukm

arg.. rpynnupyeT apryMmeHTbl, Tpebyemble MHCTPYKLMEN:

e KOOpAMHaTbl TOUKK, TpebyloLein 3epkanbHOro otobpaxenus (x;y);

e KOooOpAaMHaTbl ABYX Toyek ocu (P1(x1;y1l) n P2(x2;y2)).

ret.. rpynnupyeT nons Bo3epara:

o funmirror =>j..: 3a4aeT nHAEKC nepeMeHHoOW <j>, BO3BpallatoLeln pesynbtaT PyHKUMK (34echk: j69):
HanpuMmep, 1, ecnu ncxoa npasubHbIM, 0, €CAN UCXOA HEMpaBWUIIbHbIN

e XM =>j..: 33[aeT MHAEKC NepeMeHHOW <j>, BO3BpallatoLel KoopanmHaTy X TpaHcdhopmauum (3aeck: j70);

e ym =>j..: 33[aeT NHAEKC NepeMeHHON <j>, BO3BpallalLle KoopamHaTy y TpaHcdhopMaumm (3aeck: j71).

Mpu 3aaaHnK, Kak NoKa3aHO Ha PUCYHKe, B CTPOKE COCTOSHUS yKa3aHbl NepeMeHHble, 3aaHHble KOMaHAOW:

52701 j69=1 j70=071=100
J69=1 : npaBubHbIN NCXo4 PyHKLMM (HaW NpuMep He npeaycMaTpuMBaET C/lydaun HEMNPaBUIbHOIMO peLleHus)

J70=0 : koopanHaTa X B 3epKasibHOM OTOb6paxxeHun
J71=100 : koopauHaTa Y B 3epKasJibHOM OTO6pakeHum

MoanporpaMmma

MoanporpaMmma

MoanporpamMma - 370 dain NporpaMMbl-AeTanun, Co3a4aHHbI C TUMOM KaK NporpaMMsbl, Tak U NOANPOrpaMMmbl.

Bo Bknaagke Onepauwum B rpynne MNOAMNPOMPAMMbI onpeaeneHbl 3 TMNa KoAOB AN NPUMEHEHUsI NOANPOrpamMMmbl:

SuB ynpaBfsieT reoMeTpnuyeckumMm TpaHchopMaumsamMm U MHOrOKPaTHbIM NpMMeHeHneM co CBO60AHbIM
NoBTOpeHneM

SMAT ynpaBfsieT reoMeTpnu4yeckumMm TpaHchopMaumsamMm 1 MHOFOKPaTHbLIM NPUMEHEHNEM C
NOBTOpPEHMEM B MaTpuyHOn dopme

SEMPTY ynpasnsieT reoMeTpuyecknMmn TpaHchopMaLmsaMm 3a UCKIOYEHNEM MacwTabHoro

koadduumneHTa. He ynpaBnsieT MHOrOKpPaTHbLIM NMPUMEHEHNEM. MOXET reHepMpoBaThb BbIEMKMW.

PaccMoTpuM HekoTOpble Mosis, 3Ha4YMMble 4719 NPUMEHEHUS NOAMNPOrpaMMmbi:
e y3en "IF (..) ? (..) ? (-.)": BO3MOXHOCTb 3aZaTb YC/IOBUSA MPUMEHEHUS NOANPOrpamMMmbl, BbBbIBAEMOM
HanpsMyio. MognporpaMMa NpUMEHAETCS TObKO €CN pe3ynbTaT IorMyecKmnx orpaHmyennii BEPHbIN.

e MoanporpamMMa: MOXeT peAaKTUMpOBaTbCs TakXe B NapaMeTpuyeckoi dopMe UIu e MOXET 3aAaBaTbCs Mnpu

ab

OTKpPbITUM OKHa OTKpbIrb [leTanb. 3Havyok 22 B neBOM YacTu NOAS yKasblBaeT, YTO 3TO NapameTp TUMna CTPOKM.
B okHe OTKpbITh [leTasib NOUCK 3a4aeTcs B Manke CTaHAAPTHOM apxuBauun noanporpamm (SUB). B 3ToM okHe

nepeyncnsaoTCs TUnbl Gannos, COOTBETCTBYIOLWMX NporpaMMHoMy ¢opmaTy. lNpu nepeHoce Bbibopa B dain

dopmaTa, AeACTBUTENBHOMO AN NPOrpaMMbl-AeTanu, B OKHE pa3MepoB NMPUBOAATCS KOMMEHTapuii U NpoCMOTp
rpacduyeckoro npeactasneHus. Mpy 3aKpbiTUM OKHa UMS BbIGpaHHOM NoanporpaMMbl NpUBOANUTCS B nosne SUB.

Mpumep:

E MNognporpararma [H] subl1icn =
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B npuMepe He NpUBOAMTCSA BECb MapLIpyT HaxoXAeHWs NOANPOrpaMMbl, @ TONbKO UMS.paclumpeHne. Pacno3HaeTtcs
OTHOCMUTeJibHaA aapecauus K CTaHAApTHOM nanke apxmBa nognporpamm (SUB). 3T1o o6ecneunBaeTt
BO3MOXHOCTb NEPEHOCUMOCTUN NporpaMM. Ecnm Mbl ckonupyem Haly nporpaMMmy Ha ApPYryk YCTaHOBKY, AnS
npaBuibHON paboTbl AOCTATOYHO CKOMMPOBaTb Takxe nognporpammy subl.tcn B nanke SUB. MNpu oTHOCUTENbHOM
aapecauum ecau nporpamma MMeeT paclmpeHme MakpokoMaHabl (*¥. TMCR), oHa uweTcsa B nanke MakpokoMaHz, a
He noanporpaMM. Tvn NpPorpaMMbl BbLIBOAMTCS U3 €e CUUTbIBAHUSA U B C/ly4ae MakpOKOMaH/bl He OTKPbIBAeTCSs.
MMs 1 paclumpeHne noanporpaMMbl HE MOTYT coaepxaTb crneaytowme cumsonbl: \ /¥ 2" <> | # %.

Manka SUB MoXeT coaepxaTb ApyrMe nanku 4as pacnpefeneHns apxusa noanporpamm .
Ha pucyHke npusBoauTCs npumep:

v PRODUCT PRODUCT - cTaHgapTHas nanka apxuBa nporpamMM; SUB - cTaHgapTHasa nanka
apxvBa noanporpaMm, 3agaHHas B nanke nporpamMm; B SUB co3gatoTcs nanku:
IMPORT DOORS, MODELS, TOP u kaxaasi U3 3TUX nanok MOXeT, B CBOK oyepeab, UMeTb
Ly [oYepHue nankm
v SuB
DOORS
v MODELS
MODS500
MODS501
ToP

e Ecnwn 6bl noanporpamma SUB1.TCN 6biia BbibpaHa B "..\PRODUCT\SUB\MODELS\MOD500\", none SUB 6b110 6bl
3afjaHo kak: "MODELS\MOD500\ SUB1.TCN"

e ecnn noanporpamma SUB1.TCN BbibupaeTtcs B nanke nporpamm "..\PRODUCT\", none SUB 3aaaeTcs Kak:
\SUB1.TCN": n B 3TOM C/ly4ae coxpaHseTcs OTHOCUTeNbHas aapecaums, obecneyvsatollas NepeHoCMMOCTb
nporpaMmsil

e ecnu 6bl noanporpamma SUB1.TCN 6bina BbibpaHa B Ao4yepHeW nanke nanku nporpamm "..\PRODUCT\DOORS\",
none SUB 6bu10 66l 3agaHo kak: "..\DOORS\SUB1.TCN": n B 3TOM C/lyyae COXpaHseTCsi OTHOCUTesNbHas
aapecauus, obecneymsatowas NepeHOCMMOCTb NPOrpammbl

e ec/v noanporpamMa BblbMpaeTcs He U3 nanku nporpamm, nose SUB coaepXuUT BeCb MapLpyT HaxXoXAeHus
noanporpamMmbl, 60nblue He rapaHTUpys NepeHOCUMOCTb NPOrpamMMmbl.

e Rnnn: 3apjaeT nepesapaBaeMble nepeMeHHble "r'" nognporpammbl. CM. rnaBy 3aaTb NepeMeHHble NOANPOrpaMMbl

"

e 3auensieHMe TOYKU: BO3MOXHOCTb NMPOAO/IXKEHNS Npoduns
e OTHOCUTesNbHbIX, Rel->: abCOoMOTHbLIN UM OTHOCUTENBHbBIN PEXMM MO CPaBHEHWUIO C NpeabiayLlel onepaunen B
cnucke
¢ Mo3ULUMOHMPOBaTb rabapurHbli NPAMOYIrOJIbHUK: NMO3MLNOHMPYET TOYKY NMPUMEHEHUS NOAMNPOrpaMMbl UCXOAS
13 rabapuTHOroO NPAMOYro/sibHMKa COrfacHoO CreayowmnM onunsaMm:
o LleHTpoBaTtb Ha XY: no ueHTpy rabapuMTHOro NpsiMoOyrosibHUKa
e X-Y-: B TOYKE MUHUMaNbHOro rabaputa no X nno Y
o X-Y+: B TOYUKE MUHMMasbHOro rabapurta no X n B Touke 6onbwero rabaputa no Y
o X+Y-: B Touke 6onblero rabapmra no X n B To4ke MeHbllero rabapura no Y
o X+Y+: B Touke 6onblwero rabapmuta no X nno Y
e VMEWLMecs B pacrnops>XxeHnn reomeTpmyeckume TpaHcopmaumun:
e X1,Y1, Z1: nepeHoc (nNonsa 3afatoT TOYKY NPUMEHEHUS)
e Yrosa BpaljeHus: BpalleHue
o 3epkaJsibHOe oTOo6parkeHue No ropusoHTaNyu, 3epkasibHoe oTo6parkeHne No BepTUKasn: 3epKasbHble
MCMONTHEHMS
e MHBepTMpoOBaThb: BbINO/HAET MHBEPCUIO UCTOSTHEHUS NMOANPOrpaMMbl

o BrO>XeHHbIEe rpaHMu: NepeyuncssieT rpaHu, KoTopble A0/KHbI MPUMEHATHCSA B CJlydae BJIOXEHHbIX BbI30BOB

e WckiroueHHble rPpaHu: NepeyncniseT rpaHn, KOTopble He JOMKHbI MPUMEHSTLCS B CllyYae BIOXKEHHbIX BbI30BOB

e Bnos>keHHble XY: BbiGMpaeT Mexay pas/iMyHbIMU pexuMaMu ajantauum TOUKU NpuMeHeHus (pasMeLleHuns) Bo
BTOPOCTENEHHbIX Bbi30Bax (BIoXeHHble XY)

e BbleMka: 3anpoc CO34aHusi BbIEMOK

e y3en: MacwrabHbiit k03 UL MeHT: 3a4aeT MacwTabHbi KO3DDULNEHT AN U3SMEHEHUS pa3Mepa

e y3esn: NMoBTOpeHun: 3alaeT MHOrOKpaTHOE NPUMEHEHWe NoAMNPOrpaMmbl C BO3MOXHOCTbIO Bblbopa Mexay
cB0604HbIM MOBTOPEHNEM N NMOBTOPEHMEM B MAaTPUYHOM opme

e CBOMCTBA:
Bce cBoWcTBa MOryT 3a4aBaThCs B KOZe MOAMPOrpaMMbl. B LLeNIoM MOXHO CKasaTb, YTO 3TO KacaeTcs BCcex
CNIOXHbIX KOAOB, €C/IX TOMbKO MpU KOHMUrypaumm onepaunini He onpeaensaoTca Apyrue XxapakTepucTuKu.
PaccMOTpMM HUMXE HEKOTOpPblE 0COBble acMeKTbI:
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e none “C” (KomMMeHTapuin): BCa onepauunsa npeactasnseTr cob6oi KOMMeHTapuii U HET NPUMEHEHUS
noAnporpammsil;

erosie “L” (YpoBEHb): Npu YNCTO MOSIOXKUTENBHOM 3HaYeHun (>0) Bca pasBepTka koga SUB npuHumaeT
3aZlaHHOe 3HayeHue (3HavyeHue pacnpocTpaHsaeTcs). B cnyyae Hynesoro 3HaveHusa (0): 3HavyeHue, Kak
npaBWno, He pacnpocTpaHaeTcs (3TO HAaCTPOMKa MO YMOIY@HUIO, HO MOXHO peLUnMTb PacnpoCTPaHSTb U
3HayeHune 0). Ecnn nognporpaMMa BbINOAHAET 3auennenue npoduns (npoaosnkaeT Nnpoduib, KOTOPbIM
Ha4yMHaAeTCs paHee): pacnpocTpaHseT 3HavyeHue nonsa “L” oT noarotoBkn npoduns;

e nonie “B” (KOHCTpYyKUMSA): AENCTBUTENbHDbI TE Xe MON0XEHUS, KOTOpble NpuMHMMatoTcsa ansa nons “L”;

enons “0”, *M”: pacnpocTpaHeHWe 3HaYeHUs peLlaeTCcs Ha YPOBHe KOHMUrypauum Kak Ans YNcTo
NOJIOXKUTENbHbIX 3HAYEHWUI, Tak U ANns 3HadeHus 0. Ecnv noagnporpamma BbINONHSAET 3auensneHve npoduns
(npoaomkaeT Npodwub, KOTOPbIM HAYMHAETCS paHee): MOXeT pacnpoCTpPaHATb 3Ha4YeHue nons ot
NoAroTOBKM NPOdUIa UM COXPaHATb APYrYH0 HacTPOMKY, Kak 3TO onpeaenieHo B KOHMUrypaumu;

e ons “K”,"K1”,”K2": pacnpocTpaHeHne 3Ha4YeHUs pellaeTCcs Ha YypoBHe KOHdUrypaunn Kak Asasi YNCTO
NOJIOXKUTENbHbIX 3HAYEHWUI, Tak U ANns 3HadeHus 0. Ecnv nognporpamma BbINONHSAET 3auensieHe npoduns
(npogomkaeT Npodwunb, KOTOPbIM HAaYMHAETCs paHee): pacnNpoCTPaHAET 3HaYeHue nons OT NOAroTOBKMU
npoduns.

3aaatb NnepeMeHHble NoAnporpamMMmbl

MyHKT RNNN 3a4aeT nepesajaBaeMble NepeMeHHble <r> MoArnporpaMMbl, KOTOPbIE MOFYT MEHSATLCSH TOMbLKO B
cneumnanbHOM OKHe. MpUBOAATCS TONIbKO 3aAaHHble NepeMeHHble, Nepe3ajaBaeMbie B NoanporpamMme. 3TOT MyHKT
He ynpaBnseTcs, ec/ivM He 3agaHo none SUB unn ecniv ero 3ajaHve HeAeWCTBUTENbHO WM eCiv NoAMnporpaMma He
MMeeT nepesaZlaBaeMbiX NEPEMEHHbIX.

Mpeanaraetcsa cneaytollee OKHo:

F.J Rnnn [
e r0 {ritool} 12

2.0 11 {ristep) 12

ab 12 {rlogo} Tpa

Cat
B

oy mEmsmsmEm wp

tecnology

Ol ] l OTieHUTE

Bo BTOpoM cTonbue oTobpaxatoTcs nmsa nepemeHHon (r0, rl) n paclwmpeHHoe UMS UK OnNUCaHue, ecnu He 3a4aHo
paclmpeHHoe umsl. B TpeTbeM cTonbue NpMBOAMTCS 3aZaHWe NepeMeHHOW. 3HAa4YO0K B NepBOM cTonbue Kaxaon

[ n]
, r2 - TMna

o g o
CTPOKM yKa3blBaeT TUMN NeEpeEMEHHON. Ha PUCYHKe r0 oHa uenoro Tmna ——, rl - ABOWHOro Tuna

cTpoku 38

Mpu BBOAE NoANpPOrpaMmbl Nnoss cTonbua UHULNMANU3UPYIOTCSA CO 3HAYEHUAMN, 3aA4aHHbIMU NEPEMEHHBIM B
noanporpamme. Ecnu none nycrtoe, MmoxeT HabnoaaTbCs OAWH M3 CleAyoWmnX ABYX C/llyvaes:

e 3ajaeTtcs 3Ha4veHue 0.

e 33JaeTcs 3HayeHue, 3aZlaHHOe NepeMeHHOW B TEKCTE NoAnporpamMmbl

DTO 3aBUCUT OT TOro, Kak ckoHdurypuposaH TpaCAD npousBoguTenem cTaHka.

|-|pVI 3a4aHum nepeMeHHon MOXHO Bbi3BaTb CMNpaBKy NapaMeTpuyecKoro nporpaMMmMpoBaHuna: MeHI0 CnpaBKu
OTKpPbIBAETCA MNpn Wwenyke npaBon KHOMKOW MbIlWK Ha none peaakTnpoBaHuUs nepeMeHHon. Ecnv 3apgaHue
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OKa3blBAaETCH HEAEUCTBUTESNbHbIM, HanpuMmep, BCAeACTBME OWNOKM CMHTaKCcmMca, NnogaeTcs CurHan owmnbkm

HenocpeAcTBEHHO B MOATBEPXAEHUN AAHHbIX U NpeacTaBieHHoe c6oky n3obpaxkeHue o ocTaeTcs ans
BM3YyasIbHON CUrHaNM3auum CoOCTOSIHUS OWKNEKKU. B no6oM cryyae, 3aKkpbiTMe OKHa He SIBASIETCS NMOATBEPXAEHWEM
W He OKa3biBaeTCs Moj BAUSHUEM CUTHaNM3auuii OLNGKMU.

KHOMKW MHCTPYMeHTanbLHOM naHenu, cnesa oT Tabnuubl, NO3BONSAOT!

ql-l"-“' MMHOpTVIpOBaTb 3adaHna BCeEX NEPEMEHHbIX U3 NoAnporpaMmMmbl. Ecnn B cnucke unmeroTcs Y>Xe& 3a4aHHble nongd,
0T06pa)KaeTC$l OKHO, nNpeacTaB/1€HHOE HUXE

Rnnn

9 CoxpaHWTb yKe 3a4aHHble YCTaBKW?

[ Oa ] | HeT

Boibpatb [Aa] Ans 3aAaHusl TONbKO He3aAaHHbIX nosewn
BbibpaTth [HeT] ans nepesanucu Bcex nosner ¢ 3a4aHNSIMU, CYUTAHHBIMW NOAMNPOrpaMMoNn.

O6HYNATb 3HaYeHWe BbIGPAHHON NepeMeHHOMN

O6HYNATb 3Ha4YeHMEe BCEX NepeMeHHbIX
[OnAa 3afaHnsa nepeMeHHbIX AeNCTBUTENbHBI Te Xe MOJIOXKEHUS, YTo 1 ANns noboro Apyroro nons onepauun. B
no6oM OTHOLWEHUKN, 3TO MHPOpMaLMA, OTHOCALWAACS K 3a4aBaeMoi onepauunn, Tonbko ¢ 6onee BbICOKOW
CTeneHblo KoHdUrypaumu. Mpu n3aMeHeHUn NOANPOrpaMMbl UM U3MEHEHUUM UMEHW MOANPOrpaMMbl OKHO
nepeMeHHbIX MOXeT MEHATLCS.
B yacTHOCTK, MOXHO MCMONBL30BaTh NOOYI0 AeNCTBUTENbHYIO OpMY NapamMeTpusaunn. PaccMoTpmM HeCKONbKO
NpUMepoB 33a4aHNS LNMPOBbIX MepeMeHHbIX:

e r0=r5+32 : ncnonb3yeT NepeMeHHyto r5 NporpaMmsl

e r1=100.5 : 3aAaHa TOJIbKO YNCIIEHHO

e r12=If/2 : ncnonb3yeT ANVMHY rpaHW, Ha KOTOPOW NPUMEHsIeTCS noanporpamMmma

Bce nepemeHHble r nognporpamMMbl, 3aJaHHble, HO Hernepe3ajaBaeMble, NEPECUUTLIBAIOTCSH HA OCHOBE HOBbIX
3ajaHuii. B TekcTe noanporpamMMmbl, HanpuMep, 3ajaHbl ABe Hernepe3ajaBaeMble nepeMeHHble:

e r100=If-ro*2

e r101=r10

3HauyeHne nepemeHHow r100 3apaeTcs c:
e If: AnvHa rpaHn, Ha KOTOPOW NpPUMeHsAeTCs noanporpamma
e r0=r5+32

3HauyeHne nepemeHHol r101 3apgaHo co 3HaueHueM r10, kak 3agaHo B nognporpamme. Ecnu nognporpamma He
3apaet r10, nepeMeHHy0 cneayeT UCKaTb Cpeaun nepeMeHHbIX MporpaMMbl, K KOTOPOW MpuUMeHsieTcs
noanporpaMMma, Kak rnosiCHAeTCs B cneaylolem naparpade.

ABTOMaTHMyeckoe 3afaHue nepeMeHHbIX Rnnn

ABTOMaTU4eckKoe 3ajaHune nepeMeHHbIX Rnnn npoucxoauT, Korga B noanporpaMme ncnonb3yetcda oagHa unu
HECKOJIbKO NepPEeMEHHbIX I, HO MM HE NpuceBanBaeTCAd HUKAKOro 3HadyeHua (none I'IYCTOQ). |-|pVI Bbl3OBE
noanporpamMmmbl U3 nNnporpaMmMmbl NOUCK YKa3aHHbIX NEPEMEHHbIX OCYLECTBNAETCA B Bbi3bIBalOLLEN nporpamMmMme, a B
CcNly4yae HeCKOJ/IbKMX BbI3OBOB KaCKaaoOM NMOUCK 3adaBaeMOoro sHa4eHuna MOXET BbINONTHATLCA B 06paTHOM
HanpaBneHun Ao Bbi3biBatoLLEN nporpaMmmbl.

3T0 y,ﬂ.06HbIVI MexaHu3M ANS NOJSIHOCTbIO aBTOMaTUYECKOM nepeagayn oAHOro UM HeCKOJIbKUX cBefeHu
noanporpamMmamM B cny4dae, €CqiM BECb apXuB NporpamMMm Bcerga MCNonb3yeT 3TU CBEAEHUA. OaHako MOoryT 6bITb
NnoNly4YeHbl HEXeNaTe/lbHbIE pe3ybTaThbl MPU HENPAaBWUJIbHOM UCNOJIb30BaHUN d)yHKLl,VIVI, HanpuMmep, ecnu Bbl
3abbiBaeTe ocTaBnsATb CBO6OAHOM NEpPEMEHHYIO I. OnucaHHbIN 34eCb MEXAHU3M MOXET MOJIHOCThIO YCTapeTb
BCneaCcTBME BO3MOXHOCTU UCMO/b30BaHNA NEPEMEHHbIX, KOTOpPblE BCErAa ABNAKTCA O6LLle,D,OCTYI'|HbIMVI B
nporpamMme, HanpuMep, nepeMeHHble <0> U <V>, |-|03TOMy PEKOMEHAYETCA OrpaHN4YnUTb UCMNO/Ib30BaHUE
ABTOMAaTUYE€CKOro 3agaHna nepeMeHHbIX Rnnn cnyvyaamum peaanon Heo6XoAMMOCTHM U B3ATb 3@ npasuno
MCNONb30BaTb TOJ/IbKO YETKO 3a4aHHbIE NMEPEMEHHbIE.

Onsa nydwero noHMMaHWs MexaHuM3Ma aBTOMaTUYeCKOro 3aZlaHusi pacCMOTPUM cneaytowuii npumep:

B moanporpaMme Ans 3aflaHusl AvaMeTpa UHCTPYMeHTa Ans CBepfieHns UCnonb3yeTcs nepemMeHHas r0, HO

nepeMeHHas ocTaeTcs He3aZaHHOW. B 3ToM cnyyae B noanporpamMme 3HauveHue rQ onpeaensieTcs paBHbIM HYJO

yncnosoro (ABOMHOMO) Tuna.

MoanporpamMma 3aTeM Bbi3blBaeTCS B HOBOW nporpamMme:

e ec/iM nporpaMMma He 3aflaeT nepemeHHyto r0, Bce ocTtaeTcs 6e3 n3MeHeHuin: AMamMeTp UHCTPYMeHTa Ans
cBepneHus paseH 0.0;
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e ec/iv nporpamMMma npucBauBaeT 3HauyeHue 10 nepeMeHHol r0, NpUMeHeHWe NOANPOrpaMMbl MEHAETCSA: AVAMETP

MHCTPYMeHTa cBepsieHns Tenepb paBeH 10.0

Mpu MCNONb30BaHUM NEPEMEHHON I C CUMBOIMYECKUM UMEHEM PEKOMEHAYETCS CAeNaTh CneumnanbHyto 3ameTky. B

HalweM npuMmepe NpeanosiodXMM, YTO Mbl UCMOSIb3YyEM 3Ty NepeMeHHyto He kak “r0”, a kak “r\fitool”, n He 3apaem
nepeMeHHyo B NoanporpaMme: Tenepb B pefakTMpoBaHMM NOANPOrpaMMbl NoAaeTcs npeaynpexaeHve

W

(Hecepbe3Has owmnbka) 103: “lMapameTpuyeckoe NporpaMMupoBaHue: nepemeHHas “r”, BbBBaHHaA N0 UMEHU, He

Haiinena”.

MoanporpamMma 3aTeM Bbi3blBaeTCs B HOBOW MporpamMme:

e eCc/M nporpaMMma He NpucBavBaeT NepeMeHHyto r ¢ nMeHeM “fitool”, Bce ocTaeTcsa 6e3 nsmeHeHun: anameTp
MHCTpYMeHTa ansa ceepnieHns paseH 0.0 u curHan (npeaynpexaeHue) euwe otobpaxaeTtcs;

e ec/u nporpamMMma npuceavBaeT nepeMeHHon “r” nma “fitool” n 3HayeHne 10, NnpMMeHeHMe NOANPOrpamMMmsbl
MeHseTCs: AnaMeTp MHCTPYMeHTa ANs cBepreHust Tenepb paBeH 10.0 n curHan ctupaeTcs.

OnucaHHbIM 34eCb MEXaHW3M MOMCKa M 3a4aHus nepeMeHHbIX MOXHO, B no6om cny4yae, UISMEHUTb B KOHd)VIpraLI,VIVI

TpaCAD c BO3MOXHOCTbIO:

1. [onHoro ero UCKKYEHUs: B 3TOM C/lydae He3agaHHas nepeMeHHas Rnnn Bcerga pasHa 0.0. lMpu
MCMNONb30BaHUN NEepeMEHHON Mo MMEeHN, KOTOpPOe He npeacTaBnseTcs 3adaHHbiM (HanpuMmep, “r\fitool”):
AnarHocTuyeckoe coobuieHne, cooTBeTCcTBYlowWwee ownbke 103, Tenepb 60nblue He sABAsSETCS
npeaynpexaeHueM, a ABASeTCS HacToswen ownbKom;

2. [Mopkno4yaTb UCKIKOYUTESBHO MpPU UCMOMb30BaHUN NEpeMeHHOoNM No nMeHu. MNpoaomkas paccMaTpmBaTth
Haw npumep: ansa “r\fitool” noaknouunncs 6bl MEXaHM3M @aBTOMATMYECKOro 3aaHns, Ho He ans “r0”.

Apyrve aBToMaTuyeckue 3agaHusa NoanporpamMmbl
Ecnn B nognporpamme ncnonb3yetcs pasmep getanum (I, h, s) nnn nepemeHHas ‘o’/ ‘v’ unm HacTporika
K/IMEHTCKOro pasgesia Wan nepeMeHHon reomMeTpum, Ha 4YTO CCbUlaeTcs 3Ta uHdopmaumna?

OTBET ACEH: Ha IrMaBHYI NPOrpamMMy, Bbi3biBalOLWYO NOANPOrpaMMy, HE3aBMCKUMO OT TOUKM Bbi3OBa MOAMNPOrpaMMmbl

(cM. naparpad "BCTpouTb BbBOBbLI Noanporpamm").

NMo3uuMoHUpoOBaTb NOANPOrpamMMmy

MognporpaMMa NO3MUMOHUPOBaHa Ha NNOCKOCTM XY rpaHu, a rnybuHa - B HanpaBneHun Z, neprneHankynsipHo
NIOCKOCTU rpaHn: pacyeTHble 3HaYEHUS Tpex KoopanHaT (X, Y, z) onpeaensioT TOUKY NPpUMMeHeHus (TOYKY,
KOTOPY Mbl 0603HaumMM P1)

MporpaMMmnpoBaHne TOUYKN NPUMEHEHUS BbINOJIHAETCSH B CUCTEME KapTe3uaHCKUX KOOPAUHAT C BO3MOXHOCTbIO
3a4aHnsa abCoNTHBLIX U OTHOCUTENbHBLIX KOOPAWHAT.

Mpy BbIBpaHHOM OTHOCUTEJIbHOM pPEXUME MOXHO NPUHYAUTENbHO 3a4aTb abCONOTHLIA PEXUM Ha O4HOWM
OTAEe/bHOM KOOpAWHATE, yKa3biBas nepes KOOpAMHATOM Haanuch "a;".

o
3

Bbi6paHHbI1 Ha pUCYHKE NMPSIMOYrO/IbHUK NPEeACTaBAseT co3haHune noAnporpaMmsl (MPsSIMOYrofibHUK, NPOXOASLLWIA
Mo 4acoBOI CTpesike C TOYKOM Hayasna, No3ULMOHMPOBAHHOM Ha MOMIOBMHE NIEBOI BEPTUKASIbHOM CTOPOHDI).
Kypcop B BMAe KpecTa yKasbiBaeT TOUYKY MpuUMeHeHus P1:

B P1 no3uuMOHMpYyeTCs ToYka Hayana noAnporpammbl (MOArOTOBKA MPSIMOYONbHMKA).

Ecnn koopavHaTtel Toukun P1 He 3apaHbl (none nyctoe), HabnoaaeTcs oAWH U3 ABYX OMMCAHHbBIX HMXE CllyYaeB:

e HEe NPUMEHSIETCH NEPEHOC OTHOCUTENBHO M3HayasbHOro MOJIOXKEHUA noanporpammel. Hanpumep, ecnu ansa P1
3ajaHbl TONbKO ABE KOOPAMHATHI Ha nnockocTn XY, NO3MLMOHMPOBaHME NPSIMOYrofibHMKa Nno Z ocTaeTcs 6e3
N3MEHEHWN.

e pacnpoCTpaHsieTCa KOOpAMHAaTa npeabiayluen onepaunn C UCNONbL30BaHUEM TeX XKe KPUTEpUEB, YTO U ANs
NO3ULIMOHNPOBAHUS TOYEYHOW onepauun (HanpuMep, OAMHOYHOE CBEpEeHNe).

3T0 3aBWUCUT OT TOro, Kak ckoHdurypuposaH TpaCAD npoussoauTeneM cTaHka.
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Ecnv akTUBM3MPOBaAH pPeXUM OTHOCUTESNIbHOrO NMO3ULMOHMPOBAHUS U onepauun npeawecTByeT APYron CIOXHbIA
ko4 (byab TO MakpokKoMaHZa wam onepauuns SUB), oueHMBaeTcsa Takxe nose OTH <-. EC/in aKTMBU3MPOBAHO U
nocnegHee ykasaHHoe Mnosie, ToYka npuMeHeHus P1 cuutaeTcsi OTHOCUTENBbHOM MO CPaBHEHWUIO C TOUYKOWM
npuMmeHenusa (P1) npepbigylwien onepauumn.

100

10 &

X
100
Ha pvcyHke nokasaHbl ABa NPUMEHEHWS MOAMPOrpaMMbl, paCCMOTPEHHOM B KayecTBe npuMmepe (koTopas
BbINOJIHAET NPSAMOYIOSIbHUK):
e BHW3Y TOYKA NPMMEHEHUS 3anporpaMmMmmpoBaHa B abCconOTHOM OTHoWweHun Ha (X=100; Y=100);
e BBEPXY TOYKA NPUMEHEHWS 3aNporpaMMmMpoBaHa B OTHOCUTENIbHOM OTHOLWIEHUN U C BbibpaHHbIM nonem Rel<- n
koopanHatamn x =0 n y = 100:
e OTHOCUTEenbHas koopauHata X=0 3ajaeT KOOpAMHATY X TOYKM P1 Ha TOM e KoOpAWHATE X, YTO M To4Yku P1
nepBoro nNpuMeHeHuns (MPSMOYroNbHUK BHU3Y)
e OTHOCUTenbHas koopauHaTta Y =100 3apaeT KoopauHaTy y Touku P1, npmbasnsaa 100 K koopavHaTe y TOYKM
P1 nepBoro npumeHeHus (NpSIMOYroJIbHUK BHU3Y)

Bo3M0O>HO 6b1J10 6b1 pelwuTb NO-APYroMy, KaKylo TOYKY noanporpammsl npusoautb B P1, npusoas,
Hanpumep, He onepaumio setup, a LLEeHTp NpAMOYroJibHuKa?

OTBET NONOXUTENEH U NpeayCMaTpUBaeT pas/iMyHbie peLleHus.

OOHUM 13 TakuX peLleHuin aenseTcs Bblbop B OkHe 3aaaHus koaa SUB npuMeHeHWs noanporpaMmmbl MyHKTa
Mo3uumroHupoBaTb rabapurHbIii NPAMOYro/IbHUK. DTO Mo/ie Bbl6opa C HECKOJIbKUMU MyHKTaMu:

e He npuMeHATbL: 3TO MoJie He BAUSIET HA MO3ULMOHMPOBAHWE MOAMPOrpamMMbl

e LlenTpoBaTtb Ha XY: B P1 npuBoanTcs ueHTp rabapuMTHOro NpsiMoyrosibHMKa noanporpammbl

e X-Y-: B P1 npuBoAUTCS TOYKA MUHMMaNbHOro rabapura Kak no X, Tak U no y

e X-Y+: B P1 npuBoAnTCS TOUYKa MUHWUManbHoro rabapura no x n 6onblero no y

e X+ Y-: B P1 npuBoautcs Touka 6onbluero rabaputa no x M MEHbLUEro no y

e X+ Y+: B P1 npuBoautcsa Touka b6onblero rabapura Kak no x, Tak u no y

Ha PUCYHKE NOKa3aHO, KaK U3MEHUNOCHb 6bl NMpUMEeHEHNE NPpAMOYTroJibHUKa npu Bbl60pe X- Y+:

o
3

BHUMAHME:
/13-3a NpoCTOThbl NOANPOrpaMMbl, B3ATOW ANs NpuMepa, rabapuTHbIA NPSIMOYrONbHUK NMOANPOrpaMMbl COBNaaaeT ¢
3anporpaMMMpOBaHHbIM PUCYHKOM.
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3anporpaMMMpoOBaHHas TOYKa NPUMEHEHUs

B noanporpamme MOXHO 3anporpaMMmMpoBaTh KOOPAWHATLI TOYKKN, KOTOpas AO/XKHa NEPEHOCUTLCS Ha TOYKY
npumeHeHus P1.
[Ons nporpamMMmmpoBaHus Heo6X0AMMO BbIBBATb NIOMMYECKYO MHCTPYKUMIO TOUKa NPUMEHEHUN

2. PNT - TOYKA NPUMEHEHIMA a

"= Kommertapui
Onucatmne
#Ee MMA
=l &P Tear IETEMA
X1 [ 100 [
¥1[Y] 160
Z1[Z] -12

Tpw nona X1, Y1, Z1 3afaloT TOYKY, KOTOpas AO/KHa MO3ULMOHMPOBATLCS MPU BbI3OBE NOANPOrpaMMbl.
MporpamMMupoBaHne MHTepnpeTMpyeTcs B abCONIOTHbIX KOOpAMHAaTaX U AeNCTBUTENBHO AN BCeX TPeX KoopAuHaT,
ON51 BO3MOXHbIX He3aA4aHHbIX nonen npuHumaeTtcs 3Haderue 0.0.
BHUMAHME:

Koa nHTepnpeTupyeTcs TONbKO Npu NpuUMEHeHWN noanporpamMmbl.

|-|pVI NMpUMeEHEHNN noanporpaMmmbl 3HauuMomn NMPU3HaeTCA TOJNIbKO TOYKa NpuUMEHEHUA: NepBad, yaoBsieTsopdaollas
norn4yeckumne ycnosuda.

3aflaHHas 34ecb ToYKa NpUMeHeHWs He o06s3aTesNbHO J0JKHA COOTBETCTBOBATb paboyeMy MosioXeHuto. B
NpsIMOYrofibHUKE B NMpUMepe OHa MoXxeT 060CHOBaHHO 3aJlaBaTh KOOPAMHATLI LLEHTPa NPSIMOYro/lbHMKA, Kak 3TO
3anporpaMMMpoBaHO B NoAmnporpaMMe.

Ha pucyHKe nokasaHo, Kak MeHsieTCsl MpuMeHeHue noanporpaMmbl npu gobasneHnn MHCTpykumm TOYKA
NMPUMEHEHWA ana ueHTpa npAMOYrosibHUKa.

#

NHcTpykumnsa TOYKA NPUMEHEHWA noanporpaMmel urHopupyeTtcs, ecan koa SUB npuMeHeHus noanporpamMmsl
3apaeT AelCTBUTENbHBIN BbiGop B NyHkTe MO3uLMOHMpOBaTb ra6aputHbli NPAMOYObHUK.

3auenneHue ToOYKN

Bbibop onumu 3auenneHns ToYKK:

e MpuHMMaeT ans 3 KoopAuMHaT ToukKn npuMeHeHus (P1) OTHOCUTENbHBIA PEXWM C HyJ/IeBbIMU CMELLEHUSMU
(nenaet HeaDGhEKTMBHLIMU ApYyrue 3aAaHnsa Toukn P1);

e fenaet HeadeKTUBHbLIM BbIGOp nosiei: OTH <- 1 NMO3MUMOHMPOBATb rabapuUTHbI NPAMOYIroJibHUK

e urHopupyet komaHay TOYKA MNPUMEHEHWS, 3apaHHyto B nognporpaMme.

3auenneHve TOYKM BCerpa npuMeHseT noanporpammy, CBA3aHHYK B OTHOCUTE/IbHOM M/iaHe C HyJleBbIMU
CMeLlWeHnamun.
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Ecnn pno koga SUB (npeabigylias nporpaMMmHas CTpoka, He KOMMEHTapun) nMeeTcs 3s1ieMeHT npodunsa, Ha
KOTOPOM MOXeT 6bTb BbINO/HEHO 3auenseHne (MOAroTOBKa, Ayra AW NNHWUS, Apyras CioXHasa onepauus,
3aBeplualollas CBOK pa3BepTKy 3/1eMEHTOM Npoduns) n ecnun Tekylas noanporpaMmma HauyMHaeTCcsl C 3/1eMeHTa
npocwunsa, Ha KOTOPOM MOXEeT BbINOMHATLCS 3auenneHne (NOAroToBKa, Ayra WAW JINHUA):

NpuIoXeHne NoAnNporpaMMel NpoAoIXaeT Npodunb, HayaTbii paHee, haKTUYECKN UCKOYas UCMOSTHEHNE
NoAroTOBKM, KOTOpasi HaYMHaeT caMy noAnporpammy.

B 3TOM cnyyae 3auensieHMe TOYKM pacno3Hano CMTyauuio: 3anenneHus Mexay npodwisamum.

KoHeuyHas Touka npUMeHeHus

OnpeaeneHve nocnegHen BbINOSHEHHONW B CO34aHMM NOANPOrpaMMbl onepaumm 3aBMCUT OT TUMNA 3TOW onepauuu.

Ecnu 370!

e TOYEYHass UM NOAroToBUTENIbHAsA onepauus (HanpuMmep, OAMHOYHOE CBepJfieHMe), nocneaHss obpaboTaHHas
TOouyKa onpefenseTcs ee TOYKOM NpUMeHeHUs

e OTpe3ok npoduna (MMHMS nnu ayra), nocnepHast obpaboTtaHHas Touka onpeaensieTcs KOHeYHOM TOUYKOM
oTpeska

e noanporpamMa, nocneaHss obpaboTaHHas Touka onpenenseTcs CO34aHUEM MOAMPOrpamMMbl.

OnpeaenunMm 3Ty TOUYKY: KOHEYHas TOYKa NPUMEHEHMS.

Mpu co3aaHuM NoANporpaMMbl KOHEYHas TOYKa NPUMEHEHUS pefleBaHTHa ANs NPUMEHEHUS :

e MOBTOPEHMUI NPU BbINOJHEHUN CaMOI NOANPOrpamMMmbl

e nocreayoLlen onepaunn ¢ 3agaHMeM KOopANHaTbl B OTHOCUTENIBHOM peXuMe UKn B C/lydae pacnpocTpaHeHus
KoOopAMHaT.

B noanporpaMMe MOXHO 3anporpaMMuMpoBaTh koopauHaTbl KOHEYHOM TOYKWN MPUMEHEHWS, ucnonb3sys
cneumanbHyo IOTMYECKY MHCTPYKLMIO. 3Ta MHCTPYKLUMS UHTEPNpeTUpyeTCs TOMbKO BHYTPWU NOAMNPOrpaMMbl 1
NPy UCMNOJIb30BAHUN HECKONIbKUX MHCTPYKLMWIA BHYTPU OAHOW NOANPOrpaMMbl CUMTAETCS NpaBUIbHON NocnenHas

npoBepeHHasa NorM4eCKmnMmn ycrosuamu.

Tpu nong X1,Y1, Z1 3apat0T KOHEYHYIO TOYKY NPUMEHEHUsI, KOTopas He obsizaTenbHO AO/HKHA COBNagaTh C
KoopauHaTamu paboyen Touku. MporpamMmmpoBaHMe KOOPANHAT BbINOIHAETCSA B abCOMOTHOM pexume n ans
He3aAaHHbIX KOopAMHAT npuHuMaeTcs 3HadveHune 0.0.

(D

iy

100

Ha npumepe, npuBeaeHHom cboky, NpeacTasBfieHa noanporpamMma C
OfIH/M OTBEPCTMEM U OAHWUM MPSAMOYIOSIbHUKOM KOHCTPYKLIMM
BOKpyr otBepcTusa. KOHEYHASA TOYKA MNMPUMEHEHWSA 3apaeTtca Tak,
yTO06bI COBNagaTb C oTBepCcTMEM. lpn 3TOM BbIBOB, Hanpumep, B
OTHOCUTENIbHOM peXxuMe, 3TOW Xe NMoAMporpaMmbl,
3anporpamMMmMpoBaHHON Co cMeleHneM no X, pasHbiM 100,
onpefenseTr ee no3nuMoHMpPOBaHME OTHOCUTENIbHO OTBEPCTUS.
Ecnun Takxke TOYKA MPUMEHEHUSA HayanbHOro pasmelleHus
coBnafaeT C OTBEPCTUEM, MOJIOXKEHME OTBEPCTUS MOSTHOMPAaBHO
CTaHOBUTCS €ANHCTBEHHbLIM 3HAaYMMbIM NOJIOXKEHNEM MOANPOrpaMMbl.

Mcnonb3oBaHue koMmaHabl KOHEYHAA TOYKA NMPUMEHEHUSA ncknio4yaeT BO3MOXHOCTbL 3auensieHns nocse
NoANporpaMMbl C NMpU3HaHWEM NPOAOIIKEHUA Npoduns.
MHcTpykuma KOHEYHASA TOYKA MPUMEHEHUA urHopupyeTtcsa, ecnm B koge SUB BbBOBa noanporpaMmbl 3agaeTcs

TpaHchopmauns UHBepcun.

NMpuUMeHUTb onepaulmm K COOTBETCTBYHOLWEN rpaHun

Moanporpamma - 370 dalin NporpamMMbl-ieTanu, Co34aHHbIi C TUMNOM KaK NporpaMMbl, Tak U NOANporpamMMsl.
Mo3ToMy onepaumu NoAnporpaMMbl MOTYT NMPUMEHATHCA Ha OAHOM UM HECKOJbKMX rpaHax. Kak npasuno,
Heo6X0MMO yKa3aTb, KaKylo rpaHb NMoAnporpaMMbl Bbl XeflaeTe NpUMeHWTb, 3ajaHueM napameTpa FpaHb
onepaumu SUB. 3To 3aaHne MOXET onpeAensiTb iBa pasfiMuHbIX OYHKLUOHUPOBaHUSA:

e MOAKJIOUEHME BIIOXEHHbIX BbI3OBOB: COOTBETCTBYET CJlyyato HEBbLINOHEHHOIO 3ajaHust (none nycroe);
e MpsiMOe MOAK/IOYEHME BbI30BAa: COOTBETCTBYET CJlyyato BbINONHEHHOro 3afaHus (none HE nycToe).

Bno)keHHble Bbi30Bbl (aBTOMaTU4eCckue)

anIMeHeHVIe noanporpamMmbl onpenendaeT aBToMaTU4eCKoe BbINMO/IHEHME BCEX HEMYCTbIX rpaHeVl noanporpamMmmel,
MMEKLWWMNX COOTBETCTBME 'PaHN B Nporpamme, I'IpVIMeHﬂIOLLleVI 3Ty noanporpamMmmy.

TepMUH “BNIOXEHHBI

Apyrvie rpaHu.
®YHKUMOHMPOBAHME 3TOr0 TUMa COOTBETCTBYET CaMOMy O6LLeMy Cllyyatdo MexaHu3Ma NMpUMEHEHUs! BJIOXKEHHbIX
BbI30OBOB M OMnpejenseTcs Takxe TEPMUHOM aBTOMaTru4yecKoe B NPOTUBOMONIOXXHOCTb MEXaHU3MY
3anporpaMMupoBaHHbIe BJIOXEHHbIE BbI30Bbl (CM. HUXE).

MpyMeHeHWe aBTOMaTUYECKUX BIIOXKEHHbIX BbIBOBOB Bceraa paboTaeT (T. €. He MOoAK/IYaeTcs KakuM-1n6o
06pasoM) U aKkTUBU3NPOBAHO, EC/IM OCTaB/IeHO He3aAaHHbIM none [paHs.

Hanpumep:

~ o

M~ O3HA4aeT, YTO NpUMEHEHNE NOAMNPOrpaMMbl PaCnpoCTPaHAETCA, 34€Cb aBTOMAaTUYECKHU, Ha
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e CO34aAnM M coxpaHum nognporpamMmy OAWH co cneayowmmm 3agaHHbIMKM onepauunsamMu:
e OTBEpPCTUSA Ha rpanm 1
e Ma3 Ha rpanu 3
e OTBEpPCTUSA Ha rpaHu 4
e Tenepb co3gaaum nporpammy PRG1, BbibepeM rpaHb 1 1 BBeaem ko SUB, BbBbBatowmi nognporpammy OAUH,
ocTaBnsas none paHu He3agaHHbIM. [TOCMOTPUM, KakK MeHseTcs rpadmuyeckoe npeacTaBfieHne geTanu npu
BBEAEHHOM onepauunm:
e BbINOSIHAIOTCS Onepauun, 3ajaHHble B rpaHm 1 nognporpammel OAVH
e BbINOJIHAIOTCS TakXe onepauun, 3agaHHble B nognporpamme OVH Ha rpaHsax 3 u 4: 3TO BbINOJIHEHUS,
COOTBETCTBYHOLMNE BJOXKEHHbLIM Bbi30BaM. MNporpamMMHy0 CTPOKY, ONpeaensiowyo pasfoKeHne BAOXKEHHbIX
BbIBOBOB, Ha3blBaIOT I/1@BHbIA BbI30B, @ rPaHb, K KOTOPOW OHa OTHOCUTCS, - /1@BHOW rPaHbio.
e Ternepb CoOxpaHuMm nporpammy PRG1
e M3MeHuM nognporpammy OVIH, 3agaBasa onepaunun Takxe Ha rpaHu 5
e Tenepb CHOBa OTKpoeM nporpammy PRG1: cpa3y BWAHO, YTO BbI30B NMOAMPOrpaMMbl BBOAUT TaKXe onepauun Ha
rpaHu 5
e elle pa3 nsmeHmM noanporpammy OAVH: yaanum BCe onepauumn C rpanm 3
e Ternepb CHOBa OTKkpoeM nporpamMmy PRGL. BugHo, 4ToO 6b1M yaaneHbl onepaumm Ha rpaHn 3.

MO>XHO yBUAETb CTPYKTYPY Koaa (SUB nnm aHanornyHbii) 1 BCeX BNOXEHHbIX BbIBOBOB, OTKPbIB OKHO pacluMpeHus
o6bpaboTkmn n3 Tekcta ASCII (cM.: MNokazaTb pa3BepTKY MNOAMNPOrpamMmbl)

MprMeHeHWe BIOXXEHHOMO Bbi30Ba MMeEET HEKOTOPble 0CO6EHHOCTH:

e KaXAblh BbBOB COOTBETCTBYET 04HOM A06aB/IEHHOM NPOrpaMMHON CTPOKE, OAHOM A/ KaXXA0ro 3ajAaHHOro
Bbl30Ba, YNPaB/sSieMOM TOIbKO aBTOMATUYECKM U OCTABJIEHHOM CKpbIToi (HEBUAMMOWN)

e UrHOPUPYET BO3MOXHOE OTHOCUTESIbHOE NPOorpaMMUpoBaHMe UK BbIGOP 3aLensieHns TOYKM MaBHOro BbBOBa

e KaX.Ablli BbI30OB MPUMEHSIET COCTOSIHME NepeMeHHbIX J, COOTBETCTBYOLWEe MMaBHOMY Bbi3OBY.

MexaHn3M aBTOMaTUYECKMX B/IOXKEHHbBIX BbI3OBOB peasiM3oBaH TObKO Ha 6a30BOM ypOBHE NPOrpaMMUpPOBaHUS.
[Ons ACHOCTM NPOAOXMM NPUBEAEHHbIA BbIlLE NPUMeEpP:
e CHOBa OTKpoeM nporpamMMmy PRG1 n BBEAEM HECKONIbKO OTBEPCTMM Ha rpaHb 3
e Tenepb co3gaaum nporpammy PRG2, BonaeMm B nporpaMMupoBaHue rpaHu 3 un BBegem kog SUB, BbBbiBatoWw M
nporpammy PRG1, ocTaBnsis none paHn He3adaHHbIM. Tenepb NOCMOTPUM, Kak MeHsieTcs rpadumyeckoe
npeacTaBfeHVe AeTanu Npu BBEAEHHOW onepauuu:
e BbINOJIHAIOTCS Oonepauuu, 3agaHHble B rpaHm 3 PRG1
e BbINOJIHAOTCA TakXe onepauuu, 3agaHHble B rpaHm 1 PRG1 n o6ycnasnnBaemMbie BbIZ3OBOM NMOAMNPOrpaMMbl
oAVH
e He BbINOJHATCS onepauun B Apyrux rpaHax PRG1, koTopble BHavyane obycnasnnmBanncb NnpUMeHeHneM
noanporpammel OAWH: BbB0OB nognporpammbel OAWH Tenepb He onpeaenseT HUKAKOro BJSIOXKEHHOIO BbiI30Ba,
T. K. He HaxoauTcsa Ha 6a30BOM ypOBHE MpPOrpamMMMpoBaHMS.

Ecnn 6bl nporpamma PRG1 6b1a co3agaHa ¢ TUNOM NOANpoOrpamMMbl, OHa cama 3abnokuposana 6bl MEXaHU3M
BJIOXKEHHbIX BbI30OBOB, U3Ha4YanbHO nsberas cutyauuini HEMNOHUMaHUS.

Bbi60Op BJIOXKEHHbIX FpaHen

MpUMeHeHWe BI0OKEHHbIX BbI3OBOB MOXET 6biTb CEIEKTUBHBIM:
ab Bnosenbbie rpatu [SON] 35

E WMcknioyesseie rpann [SOFF]

BnojxeHHble rpaHu: NMpu 3aaHun yKasbiBaeT rpaHu, 3a4eiCcTBOBaHHbIe BO B/IOXXEHHOM BbiBoBe. Ha pucyHke
3agaHune "3;5" 03HavaeT, YTO BJIOXKEHHbIe BbBOBbI MPMMEHEHbI TOIbKO Ha rpaHsax 3 u 5

UckntoueHHble rpaHu: Npy 3alaHun yKa3biBaeT rpaHu, He 3aZeliCTBOBaHHbIE BO BJIOXKEHHOM Bbl3oBe. 3ajaHune
"3;5" yka3biBano 6bl, UTO BJIOXKEHHbIE BbBOBbI MPMMEHEHbI KO BCEM rpaHAM, 3a UCKAwYeHueM rpaHen 3 un 5. Mone
MCcKNtoYeHHble rpaHn MHTEPNPETMPYEeTCS TOMbKO €C/IM He 3a4aHo nosie BnoxeHHble rpaHu.

nmn

B 060mx nonsx nepeyncnsaTe HOMepa rpaHen, pasgenss ux cumeosioM ;" (Touyka Cc 3anaTon).

Pa3smMelleHune BJI0)KEeHHbIX BbI3OBOB

Bo BNOXXeHHOM Bbi30BE TOYKA MPUMEHEHMS MOXEeT 3aaBaTbCs pas3/iMyHbIMK cnocobamm ¢ BbIBOPOM pas3NNYHbIX

nosunumnin nons BnoxxeHHbie XY:

e Mo yMon4aHuIO: 3T0 NoNe He BAUSET Ha NO3MLMOHMPOBaHWe. MpUMeHAeT pexuM, 3aA4aHHbIN B KOHMUIypaLum
TpaCAD: 3TO OAMH M3 TpeXx NepeymncsieHHbIX HMXe NyHKTOB Bbibopa.

o ApantupoBaTtb XY: afanTupoBaTb TOUKY NPUMEHEHUS

e Mpoirun XY=: Ansa KaxAoro B/OXEHHOMO Bbl30Ba NMPOXOAWT MOMS, KaK OHW 3ajAaHbl B [TaBHOM Bbi30Be

e He npoxoautrb XY: An8 KaXA0ro B/IOXEHHOMO BbI30BA NPOXOAUT He3aAaHHble Mons.
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Heob6xoANMMOCTb NPUHATUSA TOUYKW NPUMEHEHWS AN
B/IOXKEHHbIX BbI30OBOB BO3HMKAET BBUAY
BEPOSATHOCTU PU3MYECKOro HECOOTBETCTBMUS OCEN
X n/vnn Y mexay pasndyHbiMU rpaHaMu.
PaccMoTpuM pucyHOK (Ha HeM nokasaHbl Tpu
BUAMMbIE FPaHN AeTann)

e 33aJaAnM MpUMEHeHue NoAnporpamMmMmbl Ha rpaHu
1: ykasaHa To4yka NpPUMEHeHUs Ha MIOCKOCTMU
rpanu 1

e BbI30Bbl B/IOXXEHbI HA ABYX OCTasIbHbIX YKa3aHHbIX
rpaHax: rpabm 3 n 4

Tenepb paccMOTpuM ocu X N Y Ha ABYX BJIOXKEHHbIX FpaHAX:

. rpaHb 3: ocb X pM3MYeCcKn COOTBETCTBYET ocu X rpaHn 1, a ocb Y pum3nyeckn He cooTBeTCTBYeT OCUu Y
rpaHm 1;

. rpaHb 4: ocb X pM3MYECKN COOTBETCTBYET OCMU Y rpaHn 1, a ocb Y pm3mnyeckn He cooTBeTCTBYeT ocu X
rpaHu 1.

Mo3ToMy MOXET okasaTbCs NIOrMYHbIM UMETb aBTOMaTUYeCcKMe accoumaumm:

e Ha rpaHu 3: KoopauHaTa npuMeHeHus X = KoopAuHaTa npuMeHeHus X rpaHu 1; koopauHaTa npumeHeHus Y
He 3ajaHa;

e Ha rpaHu 4: KkoopauHaTa npuMmeHeHus X
He 3ajaHa.

B Tabnuue Hwxe npeacTaBfieHbl COOTBETCTBUS, NMPUMEHEHHbIe NapameTpoM BnoxkeHHblie XY, 3aaaHHbIM B BbibOpe

ApantupoBaTtb XY:

KoopaunHaTa NnpuMeHeHusa Y rpaHu 1; KoopaunHaTa NnpuMeHeHusa Y

FnaBHas Bno)xeHHas KoopauHaTa Ha BJIOXKEHHOMW rpaHu

rpaHb rpaHb

(1,2) (4,6) X =koopavHaTa Y C rnaBHOM rpaHu (ecnu He 3agaHa ="")
Y = m

(1,2) (3,5) X=koopauHaTa X C rnaBHOW rpaHu
Y = m

(3,5) (1,2) X=koopauHaTa X C rnaBHOW rpaHu
Y = m

(4,6) (1,2) X=koopauHaTa Y C rnaBHOM rpaHu (ecnu He 3agaHa =")
Y="II

(nobon gpyront  (nobon apyron X=koopAauHaTa X C rnaBHOWN rpaHu

cnyyan) cny4an) Y =KoopauHaTta Y C rnaBHOW rpaHu

B 4acTHOCTW, BNOXEHHbIN BbIBOB Ha PUKTUBHOW rpaHu BCeraa npuMeHsieT Te xe 3aaaHus X 1Y, YTO M rNMaBHbI1

BbI30B.

[ns KoopauHaT Touku P1, He 3aAaHHbIX BO BJIOXXEHHOM BbiBOBE (Mosie NycToe), He NPUMEHSIeTCS NepeHoc
OTHOCUTEJIBHO UCXOAHOMO MOJIOXEHUS NoANporpaMMbl. TaknM 06pa3oM, K BIIOXKEHHBIM BbI3OBaM HUKOr4a He
NMPUMEHSIETCS pacnpoCTpaHEHNE KOOPAMHAT Npeabiaylieli onepaumm, Kak MOXeT NPOU30WTM ANS raBHOro
BbI30Ba.

PelwleHne nepeMeHHbIX <j> B aBTOMaTU4YECKMUX BJIOXKEHHbIX Bbi30BaX

[axe co3paHne aBTOMaTUYECKOro BIOXXEHHOIO Bbi30Ba MOXET MUCMOMb30BaTh NEPEMEHHble <j>.
PaccMoTpum npumep:

e Hanuwem noanporpammy OAWNH c onepaunsMu, 3aaaHHbIMKU Ha rpaHax 1 u 3:

e 3anporpammmpyem Ha rpaHm 1:
e cTpoka 1: koa <OTBEPCTUE> Ha koopauHaTe X = 100.0

e 3anporpamMMmmpyem Ha rpaHu 3:
e cTpoka 1: koa <OTBEPCTUE> 3agaaum koopauHaTy X=100
e cTpoka 2: IF (jO > 0)
e cTpoka 3: koA <OTBEPCTUE> 3apaanm KoopanHaTy X=50 B OTHOCUTENBHOM pexume
e cTpoka 4: ENDIF
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e HanuweMm nporpaMmmy PRG1 c onepauwewn, 3agaHHON Ha rpaHu 1:
e cTpoka 1: koa <SUB> npumeHsito noanporpammy OAJVH: noanporpamMma npumeHsiet <OTBEPCTUE> Ha
rpaHun 1 (koopavHaTa X=100) 1 co3aaeT BMOXEHHbIN Bb30B, 3aNporpaMMMPOBaHHbIA Ha rpaHu 3;
e BJIOXEHHbIN BbI30B Ha rpaHu 3 nNpuMeHsieT Tonbko oaHo <OTBEPCTUE> Ha koopauHaTe X=100

e Kn3MeHuM Nporpammy PRG1, BCTaBMB HOBble MHCTPYKUMKN (B rpaHb 1):
e cTpoka 1: <3AAATb Jnn> 3agaauM 3Ha4vyeHue jO=1
e CTpoKka 2: kog <SUB> npumeHsto nognporpammy OAWH: noanporpamma npuMeHsieT <OTBEPCTUE> Ha rpaHu
1 (koopauHaTa X=100) n co3gaeT BJ/IOXEHHbIN BbBOB, 3aNporpaMMMPOBaHHbIN Ha rpaHu 3
e BJIOXKEHHbI BbIBOB Ha rpaHu 3 3ajaeT Tenep ABa OTBEpPCTUA:
o <OTBEPCTUE> Ha koopanHaTe X=100
o <OTBEPCTUE> Ha koopamHaTe X=150
e cTpoka 3: <3AJATb Jnn> 3agaaum 3Ha4yeHune jO=0
e CTpoka 4: kog <SUB> npumeHsato nognporpamMmy OAWH: noanporpamma npumeHsier <OTBEPCTUE> Ha rpaHu
1 (koopauHaTa X=100) n co3gaeT BMOXEHHbI BbI30OB, 3aNpOrpaMMmMpOBaHHbLIA Ha rpaHn 3
e BJIOXXEHHbIM BbBOB Ha rpaHu 3 3agaeT ogHo <OTBEPCTUE> Ha koopanHaTe X=100.

ABTOMaTMYeCKME BJIOXKEHHbIE BbI3OBbI UCMOJIb3YIOT NepeMeHHble J, Ha3HauyeHHble BO BPEMSI OCHOBHOIO Bbi3oBa (B
npuMepe: Ha rpaHu 1):

e Jo6ble U3MEHEHUSI NEPEMEHHbIX ], 3anporpaMMMpOBaHHbIX B OCHOBHOM BbI30BE, He BAWSIOT Ha CO6CTBEHHbIe
BJ/IOXEHHbIE Bb3OBbI, HO Ha Moc/ieaylolmMe CTPOKM NPOrpaMMbil.

e Jo6ble U3MEHEHUSI NEPEMEHHbIX J, 3aNporpaMMMpOBaHHbIX BO BIOXEHHbIX BbI30BaX, BAUSIOT Ha OAWH
BJIOXXEHHbI/i BbI3OB.

npﬂMble Bbi30Bbl

MNprMeHeHWe noanporpaMMbl onpeaenseT BbiMOSIHEHWE TOIbKO NMPOrpaMMbl rpaHK, YeTKO yKa3aHHOW B mapaMeTpe
paHb.

Bce Takxe cO CCbUIKOW Ha NpeabiayLwmini npuMep, K rpadn 1 nporpamMmbl PRG1 MOXHO npuMeHUTb nobyto rpaHb
noanporpammbel OJVH, 3anucbiBas TONbKO COOTBETCTBYIOWMI HOMep B nose "TpaHb" (B T. Y. B NapaMeTpuyeckomn

dopme).

3a nporpamMmMmmpoBaHHbI€ BJ10)K€HHbI€ Bbl30Bbl

Mbl rOBOpPUM O MOBEAEHWUW, KOTOpOe pellaeTcsl Kak albTepHaTMBa aBTOMaTUYECKUM BJIOXXEHHbIM BbI3OBaM C

NPMOPUTETOM OLLEHKM, KOTOPbI pacCMaTpUBaETCs HUXKE.

TepMUH “BNOXEHHbIN” 03Ha4YaeT, YTO NPUMEHeHNe NoANPOrpaMMbl pacnNpPOCTPAHAETCSA Ha ApPYyrMe rpaHn, HO He

aBTOMaTUYECKW, a NPOrpaMMHO, NMpU NOMOLLM CrneLmranbHOW onepauuu.

MprMeHeHWe 3anporpaMMMpoOBaHHbIX BIOXKEHHbIX BbBOBOB TpebyeT cneuuanbHOro NoAKIYeHUs, KOTopoe

3aBUCUT OT PYHKUMUM U OT rpaHu:

e 3Ta QPYHKLMA MOXET OKasaTbCs MOJIHOCTbIO Hepabouyel: B 3TOM cnydae nopsaok paboTbl onpeaensercs AByMs
npeabiaywmMmn cnyyasmu. B cnyyae dyHkunm Essential: dyHKUNS BCeraa OTK/OYEHa;

e B MPOTMBHOM CJly4yae BCE paBHO MOXHO MOSYYUTb OFPaHUYEHHOE pa3pelleHne Ha NpUMeHeHWe NoAnporpamMmbl
(nnn MakponporpamMmbl) B rpaHu-AeTanm Uam KOMMIEKCHO Ha KaXXAoW rpaHu.

Mo3TOMY XapakKTepUCTUKM FpaHu-AeTanu MOryT OT/IMYATLCS MW MOSHOCTLIO COOTBETCTBOBATh XapaKTepucTukam
no6or apyron rpaHu.

Pacno3HaBaHWe 3TON PyHKLMM OCYLLECTBSETCS, €C/IM NPUMEHEHMEe NOANPOrpaMMbl peliaeT o0AMH Koa unu oba:
e SSIDE: Ko NpUMeEHEeHMUs BIOXEHHOrO BbI30BA;
e NSIDE: kog c034aHMs aBTOMATUYECKOW rpaHun (Mpu NpMMEHeHUU B pexunme "rpaHb-getans').

A 3TO HanpsiMylo UCK/OYaeT NpMMEHeHMe aBTOMaTUYECKUX BJIOXKEHHbIX BbBOBOB.

O6a kofja paccmaTpuBaloTCa B Mocieaylowmx naparpadax.
HeobxoAnMO noayepkHyTb, YTO pelweHune koaa SSIDE nnn NSIDE obycnasnvBaeT Bbi30B Hepa3busaemow
noAnporpaMmbl.

MpyMeHeHWe 3anporpaMMmUpPOBaHHbIX BIIOXEHHbIX BbI3OBOB HE 3aBUCUT OT 3aAaHus Nons paHb:
e Mpu 3aaaHuM (Hanpumep, 1) 3ajaeT rpaHb NOAMNPOrpaMMbl, KOTOpas AOJKHa NPUMEHSITLCS K TEKYLLel rpaHu
e €CJIM He 3ajaeTcsa: K TeKyLlel rpaHy NPUMEHSIETCA Ta Xe rpaHb, YTO MOANPOrpaMMsl.

MporpaMmMmupoBaHue ocyliecTBisieTcs ¢ onepaumen SSIDE, KOTOpY MOXHO BbibpaTb B rpynne MNOAMPOMPAMMbI
BKNlaakn Onepaumn. OTa onepaums MOXeT BBOAUTLCSA TOJIbKO B TEKCT NMoANpOrpamMmbl (MM MakponporpamMmbl) u
cTaHoBuTCcsa pabouel korga noanporpamma BbibiBaeTcsi (HaNpuMep, B rpaHb-AeTanb):
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1. SSIDE - MPUMMEHWTE BLIZ0B o

= KomMmMeHTapui
Onucanmne
fEc MMA

= f_-' Fi}3 7
(1) [ESP1]
7 [TST] g -
(e2) [ESPZ]
AndiCr [LOG1] And -
(€2) [ESP]
TTSTA < -
(ed) [ESP4]
And!Cr [LOGZ] And -
(5] [ESPE]
TTST < -
(=] [ESPE]

=) i reomerpun
XY Y]
X1 [

1 [¥]
Z1[Z]

[pane [SIDE] 3

Bnoscenran mats [ISIDE] 4

e y3en "IF (..) ? (..) ? (..)": ycnoBusa npvMeHeHMs 3a4aloTcsa C NpsAMbIM ycnoBueM IF, o Tpex nornyeckux
yCnoBun Mexay ABYMS BblpaxxeHusamu. Ecnun ycnoeue okasbBaetcs BEPHbIM, komaHaa moxeT
WHTEpNpeTMpoBaTb NMPUMEHEHNE BIOXXEHHOrO Bbi30Ba NOAMNPOrpamMmbl

e paHb: 33jaHve rpaHy NoAnporpamMmmbl AN1S NPUMEHEHNS BO BNIOXXEHHOM Bbi3oBe. Ecnv 3TOT napameTp He 3afaH
(T. e. none nycrtoe), onepauunsa He onpeaensieT HUKaKoro AOMNOSIHUTENbHOIO NPUMEHEHUs, HO OTKJYaeT
BO3MOXHOE pelueHne ABTOMaTu4eCKuX B/I0XKEHHbIX BbI30BOB

e Bno)xeHHas rpaHb: 334aeT rpaHb NPUMEHEHWNS BJIOXXEHHOrO BbI3OBA

B npumepe Ha pucyHke koMaHzZa SSIDE nporpaMMupyeT BJIOXEHHbI BbIBOB B rPaHu 4 Bbi3biBaloLen NporpamMmmbl C
NpUMeHeHWeM rpaHu 3 NoanporpaMMel.

[py oueHKe peanbHOM BO3MOXHOCTU NMPUMEHEHUA MHCTPYKLUMKM SSIDE yunTbIBaAlOTCA ApYyrMe 3a4aHus:

o Bno>xeHHble rpaHu/cKitoueHHblIe rPpaHn: cenekTUBHbIE HACTPOMKKN MO BK/IKOYAEMbIM UAN UCKITOYaEMbIM
rpaHam. Ecnn, Hanpumep, none UckwitoueHHble rpaHu yKasbiBaeT rpaHb 4, paccMaTpuBaemas 34ech
MHCTPYKUMs SSIDE He npuMeHsieT 3anporpaMMMpOBaHHbIA BbiI30B

e VCKJ/IOHAKTCS BJIOXKEHHbIE MPUMEHEHMUSA B:

e rpaHsaX HeynpaBAsSieMbIX AW BCNOMOraTenbHbIX ((PUKTUBHBLIX AN aBTOMaTUYECKUX)
e Tekywas rpaHb (rpaHb rMaBHOro NpMMeEHeHUs)
e YXE€ BJIOXEHHas rpaHb.

e Y3en "NeoMeTpma™: MOXET 3a4aBaTb TOUKY MPUMEHEHMS KOHKPETHO ANs 3anporpaMMMpOBaHHOrO 34eCh
B/IOXXEHHOr0 Bbi30Ba. BbibpaTh Auenky “XYZ"” ans noakKntoyYeHUs pacrno3HaBaHUs TOYKN NPUMEHEHUS U 3aZ4aHus
KOOpAMHAT B cieayowmx nonsx (B abcosoTHOM pexume NporpaMMMpoBaHue cUMTaeTcsl 4eNCTBUTENbHbIM ANs
BCeX 3 KoopAuHarT).

e He3afaHHasa KoopAuHaTa (TO eCTb: MyCcToe none) npuMeHsieT 3HadveHune 0.0
e eC/iM nosne He BbI6paHO, pelleHne TOUYKN NPUMEHEHUSI BIIOXXEHHOIO BbiBOBa onpeaensieTcs rnaBHbIM BbI30OBOM
(cM.: PasmeuleHne BNOXEHHbIX BbI3OBOB)
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B oTAiMuMe OT aBTOMATUYECKMX BNOXKEHHbIX BbBOBOB, MEXaHM3M 3amnporpaMMMpoBaHHbIX B/IOXEHHbIX BbBOBOB
ynpaBnsieTcs 6e3 M3MEHEHMWI Ha KaXKJOM YPOBHE MpOrpamMMMpoBaHus.

PelueHne nepeMeHHbIX <j> B 3anporpaMMmMpoBaHHbIX BJIOXKEHHbIX Bbl30BaxX

[axke co3gaHve 3anporpaMMMpPOBaHHOMO BJIOXKEHHOIO BbBOBA MOXET MCMOJIb30BaTb NEpPEeMeHHble <j>, YTo
NMoBbILWAEeT NPOMU3BOAMUTENIBHOCTL MO CPaBHEHUIO CO C/lyYaeM aBTOMaTUYECKOro BJIOXXEHHOMO BbI3OBA.

PaccMoTpum npumep:
e Hanuwem nognporpamMmy OAWH ¢ onepauusMm, 3agaHHbIMKM Ha rpaHax 1 m 3:
e 3anporpamMMmupyem Ha rpaHm 1:
e cTpoka 1: koa <3AAATb Jnn> 3agaanm nepemeHHon jO 3HaveHune 100
e CTpoka 2: koA <SSIDE-NMPUMEHUTb Bbl30B> 3agaamm 3HadeHue 3 B nosie MpaHb, 3HayeHne 4 B none
Bno>xeHHas rpaHb
e 3anporpaMMMpyeMm Ha rpaHm 3:
e cTpoka 1: koa <OTBEPCTUE> 3agaamm koopauHaTy X=j0. OTBepcTMe OoKaXxeTCs Ha KoopauHate X
0.0.
e CcTpoka 2: koa <3AJATb Jnn> 3agaaum 3Ha4veHue jO=j0+100;
e CcTpoka 3: koa <OTBEPCTUE> 3agaamm koopauHaTy X=j0. OTBepcTMe oKaxeTCs Ha KoopauHate X
100.0.

e Hanuwem nporpammy PRG1 c onepauwelr, 3agaHHOM Ha rpaHn 1:
e cTpoka 1: koa <SUB> npuMeHsito nognporpammy: nognporpamMMa Ha rpaHum 1 3agaeTt nepeMeHHyo jo n
CO3[3a€T BJIOXKEHHbIM BbI30B, 3anporpaMMMpOBaHHbIA Ha rpaHn 3;
e Ha rpaHu 3: NepBoe OTBEPCTUE Tenepb BbINOJHSETCSA Ha kKoopanHaTe X=100, BTOpoe - Ha KOOpAWHaTe
X=200.

M3 npuMepa BMAHO, KakK 3anporpaMMMpOBaHHbIN BOXEHHbIN BbI30B MCMOMb3YeT M3HAaYasllbHO NepeMeHHble J Kak
OHW 6bUIN 3a4aHbl HA MOMEHT CaMOro BJIOXXEHHOro Bbi3oBa (koA SSIDE). Mocneaytowmne HOBble 3aA4aHus
npnbaBnATCA K UCXOAHOM CUTyaLUu.

NMpuMeHUTb reoMeTpuueckue TpaHcdopmauum

Mpy NpYMeHeHWM NOANPOrpaMMbl MOTYT aKTUBMPOBATLCS HEKOTOPbIE reoMeTpuyeckne TpaHchopMmaumm,
NpUMeHUMble B NOpsiike, B KOTOPOM OHW MPUBOASITCS HUXeE.

Ecnv noanporpaMMa npuMeHsieT CNOXHbIA KOA MakponporpaMMbl, AN KOTOPOro Tpebyemasa TpaHcdopMauus He
pa3spelleHa, nonb3oBaTeNb Npeaynpexaaercsa coobuweHmneM 06 owmnbke.

NHBepcus

MHBEpCcKus noanporpamMmbl Bbi3bIBaeT MHBEPCUIO NMOPSAKA BbINOMHEHUS pa3paboTaHHbIX onepauui: nocneaHuin 6nok

CT@HOBWUTCS NEPBbLIM U T. A.

B cnyyae npodwuns TpaHcdhopMauma onpeaensieT Takxe reoMeTpuyecKyto MHBEPCUIO caMux npodunen n 3agaHus

cneaylowmx napaMeTpos:

® KOppEeKLNA Ha MHCTPYMEHT (NpaBbiii NaW NEBbIN) KaXAoW NOArOTOBKMU.

e BbI6OP HayanbHOr0/KOHEYHOro oTpe3KkoB npoduns (BCce TakxXke B MOArOTOBKE) B Crlyyae 3a4aHuUsi NpaBov uam
neBou ayru.

Mpu noakntoyeHnn n3 KoHgurypauum TpaCAD npuMeHeHWe 3TOro MHCTPYMEHTa K Npoduiio MoxeT

npenycMaTpvBaTbh 3epKasibHY0 TEXHOOMUIo.

Mpu noakntoyeHnn n3 Kongurypaunm TpaCAD npvMeHeHWe 3TOro MHCTPYMEHTa K OPUEHTUPYEMOWN NoaroToBke

MOXET npeaycMaTpmBaTb TpaHchOpMaLmo AN OCel opueHTaummn (TONbKO eCnn TeKyllas rpaHb naockas, T. e. He

3aKpyrnieHa wiv 3ajaHa Kak NnoBepxHOCTb).

BpalueHune

BpaleHne nognporpamMmbl 3a4aeTcs B YAC0BOM MoJie C MpoOrpaMMMpoBaHVeEM yrna spaleHus (B rpagycax wnm
AecATbIX AONAX rpagyca) B NAockocTu XY rpaHu OTHOCUTENbHO ocu X. BpalieHune ocylecTBnAeTCs BOKPYr TOYKMK
NpPUMEHeHNs NoANporpamMmbl.

Mpu noakntoyeHnn n3 Kongurypaunm TpaCAD npyMeHeHWe 3TOro MHCTPYMEHTa K OpUEHTUPYEMOWN NoaAroToBke
MOXET npeaycMaTpmBaTb TpaHCchOpMaLmo AN OCell opueHTaummn (TONbKO eCnn TeKyllas rpaHb naockas, T. e. He
3aKpyrnieHa wiv 3ajaHa Kak NnoBepxHOCTb).

3epkanbHoe oTobpaxkeHue
CuMMeTpus noanporpamMmbl 3alaeTcs B ABYX NONSAX Bblbopa:
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3epkanbHoe oTo6parkeHne No ropusoHTaNIN: AaeT 3epKasibHoe oTobpaXkeHne C NMOBOPOTOM BOKPYT

BEPTUKAJIbHOM OCK

3epkasibHOe oTO6parkeHMe No BepTuKanau: JaeT 3epKasibHoe oTobpa)keHne C NMoOBOPOTOM BOKpPYT

rOpU30HTAsNIbHOM OCH

Ecnu Bbibupatotca oba nyHKTa, 3TV ONuun CyMMUPYHOTCH. TpaHcdopMauns, TONbKO B CllyyYae TONbKO OAHOrO

AKTUBMPOBAHHOIO BbIbOpa, MHBEPTUPYET TakxXe Creayoline HacTPONKN:

e KOpPPEKLNSA Ha UHCTPYMEHT (MpaBblii Uun NeBbIA) KaXKAoM MOArOTOBKM TOJIbKO B C/ly4ae TOJIbKO OAHOro
aKTMBMPOBAHHOMO BbibOpa.

e BbI6OP Ha4YaNbHOro/KOHEYHOro oTpe3koB npoduns (BCe TakXxe B NOArOTOBKE) B C/y4vae 3a4aHus npaBon unu
NeBon Ayru.

Ecnun TpebyeTcsa Takxke noBOPOT, OH BbINOJHAETCH A0 CUMMETPUM.

Mpu noaknyeHun n3 KoHdurypaumm TpaCAD npuMeHeHne 3TOro MHCTPyYMeHTa K Npoduio MoxeT
npeaycMaTpuBaTb 3epKasibHY TEXHOOMUIO.

Mpu noakntoyeHnn ns KoHdbdurypaumm TpaCAD npuMeHeHne 3TOro MHCTPyYMeHTa K OpUeHTUpPyeMon NoaroToBke

MOXeT npeaycMaTpuBaTb TpaHChOpMaL MO AN OCell OpueHTauumn (TONbKO eCniv TeKyLasa rpaHb Naockas, T. e. He

3aKpyrieHa uin 3ajgaHa Kak NnoBepXHOCTb).

Macwrab (BeTBb PacTarmeanHms)
MpuMeHsieT K03 hDMDULMEHT yMEHbLUEHNS UK YBENNYEHUS K NOAMPOrpaMMe N aKTUBU3UPYETCS C/EeAYWNMmn
NyHKTaMu:
e AKTMBMpPOBATb: NMpu BbibOpe akTUBU3NPYET NpUMeHeHne TpaHcdopMauuu;
o KoadduumeHT: KO3PPULUNEHT YMEHbLUEHUS UK yBeNuYeHns (MUH. 3agaBaeMoe 3HadveHue: 0.001).
PaccmaTtpuBatoTca cneayowme cutyaumm:
e MeHee 1: NpuUMeHsIET yMeHbLUeHNe
o 6Gonee 1: NpuMeHsieT yBennyeHue
e =1: 6e3 U3MeHeHuw.
o TpexMepHas wWKania: npu Bbibope akKTUBU3NPYET NPUMEHEHME B T. Y. Ha rNybuHy (ocb Z rpanu). Beibop aToro
nyHkTa obsi3aTeneH, ecan NoAnNporpaMMma BbINOHAET Ayri, 3aAaHHble B NJOCKOCTMW, OT/IMYHOM OT Xy.

NMoBTOpEeHMsa Npu BbiNOJIHEHUM NOANPOrpaMMbl

Koabl SUB o6ecneumnBatoT ABa pa3/MyHbIX peXuMa aBTOMaTUYECKOro NOBTOPEHUS MOANPOrpaMMbi:
e SUB peanusyeT MHOMOKpaTHOe NpuUMeHeHWe co cBO60AHbIM MOBTOPEHUE
e SMAT peanusyeT MHOrokpaTHOe MpUMEHEHUE C MOBTOPEHUEM B MaTPU4YHOW dopMe

MoBTOpeHusa co cBo60AHBIM pacnpeaesieHneM

e ToBTOpeHus: YNC/I0 NOBTOPEHUI, KOTOPbIE A0KHbI 406aBNATLCSA K 6a30BOMY MPUMEHEHU0. MUHUMabHOE
3HaYeHWe AN aKTMBMU3aL MM NOBTOPEHU - 1

e CaBurn X, Y, Z: ciBUMM, NPUMEHSIEMbIE MPU KaXXAOM MOBTOPEHUWN. 3HAYEHWNS MPUMEHSIIOTCS OTHOCUTESTBHO U
CYMMUPYIOTCS MpU KaXKZOM NMOBTOPEHUN

o Rel<-: npu Bbi6Ope NpUMeHsIeT CABUIMM K TOUKE Hauyana npuMeHeHust npeasiayuiero nostopenns. MOXXHO
NPUHYAUTENbHO 3adaTb KoopanHaTy CaBura B abCoOMOTHOM 3Ha4YeHUN, BCTaBNSS HEMOCPEACTBEHHO nepes
KoopauHaTton "a;".

e 3auensieHue TOUYKMU: Npn Bblibope 3auennseT Kaxaoe NoBTOpeHWe 3a npeapiayuiee. B sTom cnyvae
WIFHOPUPYIOTCSA 3aZaHunsl, oTHocsAwmecs Kk Casuram X, Y, Z n k nonto OTH <-

e CaBur A(°): 3apaeT NpupalleHne BpalleHus, NMPpUMeHsst ero K KaxxaomMy nocsieayoweMy noBTOPEeHUHO.
HauyanbHoe 3HayeHWe onpepenseTcs 3Ha4YeHWeM, 3aJaHHbIM B Nosne BpaleHus B 6a3oBoM npumeHeHuun. Ecan,
HanpuMmep, 6a30Boe BpalleHue BbiNnosHsAeT BpalleHme Ha 30° u Casur A(°) He 3apaH, BCe NOBTOPEHUS
nosopaumBatoTcs Ha 30°; ecnm xe Casur A(°)=10°, Toraa nepsoe NOBTOPeHME NoBopaymBaeTcs Ha 40°,
BTOpoe - Ha 50° u T.4. ANa BCeX NOC/eayLWmnx.

Bce TpaHcdhopMaumm ¢ 3epkanbHbiM 0TO6paxeHneM, 3afaHHble ANnsi 6a30BOr0 NPUMEHEHUS, MPUMEHSIIOTCS U K

NoBTOpeHUsIM. B yacTHoCTK, TpaHCcOopMaLnn NPUMEHSAIOTCSA Tak)Xe K COOTBETCTBYIOWNM CABUraMm:

e 3epkasibHoe OTO6pakeHre No roOpu3oHTasIN: BbINOJIHAET 3epKasibHOe O0TobpaxeHne Takxe 3alaHHOro
cABWUra No ropu3oHTasbHOM OCH

e 3epkanbHoe oTO6parkeHre No BepPTHUKaJK: BbINONHSET 3epkasibHoe oTobpaXkeHne Takxe 3aAaHHOro casura
Mo BEPTUKANbHOM OCH

Bce TpaHcdhopMauum nHeepcum n/vnm macwraba, 3agaHHble Ana 6a30BOro NpMMEHeHUs, NPUMEHSIOTCSA U K
NOBTOPEHUSIM.

PaccMOTpuM HWXe ABa npuMepa Co clelyWwnMn 3a4aHHbIMU 06LWLMMIN 3HAYEHUSIMU
3a/lafuM cneaytowme 3HavYeHus:

e [loBTOpeHusa: 2

e Cpsur X: 100

e CaBur Y: 0 (He 3apaH)

e Mpumep 1:
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Xy EX EX

Ha pucyHke nokasaHo pa3BuTue nocne 3ajaHus Rel<- He akTMBMpOBaHO:

e X,Y: Touka 6a3oBoro npumeHeHuns (MoxeT bbb TOUKa rabapuTHOrO NPSAMOYrosibHMKA WK TOYKa NPUMEHeHus,
yKa3aHHasi B noAnporpaMme, uan nepeas 3anporpamMMmMpoBaHHas Toyka)

e 1: COOTBETCTBYET NepBOMYy NMOBTOPEHUIO. ToUka ero npumeHeHusa fobasnser 100 no X K KOHEYHOMY
nonoxexuio 6azoBoro npumeHeHns n 0 no Y

e 2: COOTBETCTBYeT BTOPOMY MOBTOPeHMI0. Touka ero npumeHeHuns aobasnset 100 no X K KOHEYHOMY
NOJSIOXEHUIO Nepsoro nostopeHuns n 0 no Y

-
M

X,Y
EX EX

Ha pucyHke noka3saHo pa3sBuTue nocre 3ajaHns OTH<- aKTUBUPOBAHO:

e X,Y: Touka 6a30BOro npuMeHeHns

e 1: COOTBETCTBYET NepBOMYy MOBTOPeHMIO. Touka ero npumeHeHus aobasnset 100 no X k Touke P1 n 0 no Y

e 2: COOTBETCTBYET BTOPOMY MOBTOPeHMI0. Touka ero npumeHeHuns aobasnset 100 no X K NOMOXKEHMIO TOYKMU
npuMeHeHnss nepsoro nostopeHna n 0 no Y

Mpumep 3:

B npumepe nonyyaeTtcs BepTyliKa C HEOAHOKPATHbLIM NMPUMEHEHNEM OAHOr0 3/1eMeHTa
3ajajAuM cneaylowme 3HavYeHns:

e [loBTOpPEHMA: 9

e Rel<-: akTBMpOBaHO

e Cpsur A: 360/10

| IS,

paMKa Ha pUCYHKe COOTBETCTBYET OAHOMY 3JIEMEHTY, Kak 3anporpaMMMpoBaHO B noanporpamMme. Bce
NMOBTOPEHUS NMPUMEHSIIOTCA K 6a30BOI TOUKE NMPUMEHEHWS Y NMOBOPAUNBAIOTCS ANA 3aBEPLUEHWS MOJIHOTO yrna.

MoBTOpeHus C pacnpeaeneHneM B MaTpuUUHOM hopme

e CcTpokyu, Ctonbubl: YMCIO CTPOK U CTONOLOB MaTpuLbl MOBTOPEHNA. MUHMMaNbHOE 3HaYeHWe Ans
aKTuBM3aLuM noBTopeHus - 1 ana oboux nonen. ObLee YMCIO BbINONHAEMbIX MPUMEHEHNI onpeaensieTcs
npomsseneHunem (cTpokm * Cronbubl), Bknouas 6a3zoBoe npMMmeHeHne Pa3sBepTKa Ha CTpoKax Bcerga
accouumpyeTcsa € oCbio Y rpaHu, a Ha ctonbuax - ¢ ocblo X rpaHu.

e PaccTosiHve MeXxay cTtonbuammu: paccTosHne mexay ctonbuamm mMaTpuubl

e PaccTosiHve MeXkAy CTPOKaMM: pacCTOsHUE MeXAy CTPOKaMu MaTpuubl

e Rel<-: npun BbibOpe NpuUMeHSET cABUMM CTPOK U CTONBLOB K TOYKE Hayana NnpuUMeHeHUs npeabiayLero
noBTopeHns. MoXHO 3agaTb pa3Mmep CaBur B KayecTse abCcoNOTHOro, BBOAA A0 3TOro pasmepa "a;".

Bce TpaHcdopMauum ¢ 3epkasnbHbiM 0TO6paxeHneM, 3agaHHble Ans 6a30B0Oro NpUMEHEHUS, NPUMEHSIOTCS U K

noBTOpeHMAM. B yacTHOCTH, TpaHChOpMaL MM NPUMEHSIOTCSA TaKXe K COOTBETCTBYIOLWWUM CABUIraMm:
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e 3epkasibHoe OTO6parkeHne No roOpu3oHTasIN: BbINOJHAET 3epKasibHoe O0TobpaxeHne Takxe 3alaHHOro
cABWUra No ropu3oHTasbHOM OCH

e 3epkanbHoe oTOo6parkeHre No BepPTHUKaJK: BbINOHSET 3epkasibHoe oTobpaXkeHre Takxe 3aAaHHOro casura
Mo BEPTUKANbHOM OCH

Bce TpaHcdhopMauum nHeepcum n/vnm macwraba, 3agaHHble Ana 6a30BOro NpMMEHeHUs, NPUMEHSIOTCSA U K
NOBTOPEHUSIM.

PaccMOTpuM npuvMep CO CneayroLnMm 3a4aHHbIMU 3HAUYEHUAMN:
e CTpOKMU: 2

e Cronbubl: 5

e PaccTosiHme mexay cTpokamu: 100

e PaccTosiHue mexay ctonbuamu: 100

6 7 8 9
I._H._H._’l‘._’l

1 2 3 4
I._H._H._’l‘._’l
P1

EY

i

10
—
5-.
-

EX EX EX EX

Ha pvcyHke nokasaHo pa3BuTWe nocrne 3ajaHns OTH<- aKTUBUPOBAHO:
e P1: Touka 6a30BOro NpMMeHeHus

e EX: paccTosaHue mexay ctonbuamu;

e EY: paccTosiHWe Mexay CTpoKamu.

Obuwee YNCNO BbINOAHEHHbIX NMpUMeHeHnn - (2 *5)=10, Bknrouas 6a3oBoe NpMMeHeHue.

NMokasaTb pa3BepTKy NoaNpoOrpamMmbl

MOXHO BMAeTb passioXKeHne NoANporpaMMbl, Weskas npaBoM KHOMKOM MbIW HAa COOTBETCTBYHOLWeN syelike TekcT
ASCII. OTtobpa)kaeTcs CNMCOK onepaumni C reoOMeTpuyYecKon U TEXHOMOrMYeCcKon nHdopMaumnen n 3agaHHbiMm
cBOMCTBaMn. ITOT hoOpManmM3M aHanormyeH ToOMy, KOTOPbIA MCMOJIb3YEeTCS B CTPOKE COCTOSIHMUSA.

3TOT PUCYHOK OTHOCUTCS K CJly4ato NPUMEHEHMs U BNOXEHHbIX BbIBOBOB. B cnyyae HOpManbHOro BbiBOBa
noanporpamMmbl (6€3 BNOXEHHbIX BbI3OBOB) B OKHE 0TO6pa)kaeTCs TOSIbKO CMUCOK onepauun:

E
& 1. F1 SUB TST1=0 LOG1=0 TST2=0 LOG2=0 TST3=0 H="tpaten" E |
o1 HOLE X20 Y20 Z-5 TD15 W[517] -
2 TEXT X400 Y225 Z-5 PO[348.6112:215,5]...[446.9445,175 ..
29 SETUP X348.6112 Y215 Z-5 TMC1 TR1 W[52]
23 TWHWA [348.6112:215;51{348.6112:275;-5] COS[0; 1:0] Ai...
24 TWHWA [348.6112:275; 514 15.2778:275:-5] COS[1:0:0] Ai...
25 TWHWA [415.2778;275,-51{415.2778.263.8889.-5] COS[D:-...
26 MWHWA [415 2778;263.8889-5]{362 5:263.8889-5] COS[-...
7 MMHIA [3625:263 888951362 5:230 5556:5] COS[O: 1. _
KHOMKN ‘i/ n ﬂ MO3BOJIAKOT NepexoanTb K npeabiaylemy mam cneayrouemy Bbi3OBY. Ha PUCYHKeE

npeacTaBfieEH NpUMep BJIOXKEHHOTO BbI3OBA.
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El
& F3suB @
b1 HOLE X20 Y20 Z:5 TD15 W[ST]

2 TEXT X400 Y200 Z-5 PO[146.6667;162:-5].. [416.8889;119....

22 SETUP X146.6667 Y162 Z-5 TMC1 TR1 W[S2]

23 MWHWA [146.6667;162.-5]{146.6667:390;-5] COS[0; 1:0] Ai...

24 NWHWA [146.6667;390;-51400;390.-5] COS[1:0,0] A*=0 L...

25 MAHIA [400:390;-51{400:347.7777--5] COS[0:-1:0] A*=27...

26 NWHWA [400;347 7777--51{199.4444;347 7777:-5] COS[-1...

27 MVHWA [199.4444:347.7777:5H199 4444:221 1111:5]C... [

BcTpouTb Bbi30OBbI NOANPOrpamMMm

Mo>xHOo BCTPOUTb CJZIOXKHbIE KOAbl, 3a4aHHble KaK MakKponporpamMmmbl W11 KaK Bbi3OBbl NOAMNPOrpaMmbl, HO C
npeaenomMm BAOXeEHUA A0 5 BbI3OBOB.

MpeanonoxmMm, 4To Mbl HAXOAMMCS Ha 3Tane peaaktopa nporpamMmbl (PRG: 6a30Bbii ypoBeHb
NPOrpaMMmMpOBaHNS):

Ha OAHOW rpaHu AeTanu Mbl MOXEM NPUMEHUTb OAMH BbI30B noanporpamMmbl (SUBL)

SUB1 MOXeT oCyLeCcTBAATb BbBOBbI Apyrux noagnporpamMm. Hanpumep, noanporpammbel SUB2
SUB2 MOXeT oCyLecTBASATb Bbi30BbI APYroro/mx noagnporpamm. Hanpumep, noanporpammbel SUB3
SUB3 MOXeT oCyLecTBASATb Bbi30BbI APYroro/mx nognporpamm. Hanpumep, noanporpammel SUB4
SUB4 MOXeT oCyLecTBASATb Bbi30BbI APYroro/mx noanporpamm. Hanpumep, noanporpammel SUBS
SUB5 He MOXeT OCYLLeCTBAATb BbIBOBbI APYroro/ux NoAnporpamMm

Ha pucyHKe nokasaHa cuUTyauus MakCUMalbHOrO BJIOXKEHUSA:

FRG —4 SUB1 — SUBZ2 — SUB3 [+ SUB4 —4 SUBS

(SUB1, SUB2, SUB3, SUB4, SUB5) He ob6a3aTesibHO AO/MHKHbI 6bTb NOANPOrpaMMaMm, OHW MOFYT TakXke 6bITb
Makponporpammamu.

BHWUMAHME: [IporpaMMupyemble MHCTPYMEHTbI TakXe ABAAKTCA C/I0XHbIMU KOAAaMW U KaK TaKOBble YUYUTbIBAOTCS
npu nNoacyeTe 4Yncraa BCTPOEHHbIX BbI3OBOB.

MakcuManbHO AOMYCTMMOE YUCIIO BIOXKEHUA yMEHbLUIAETCH aBTOMaTUYeCcKn OANH B CllyyYae pefakTopa
noANporpaMMbl UM MaKponporpaMmbl.

HanpaBnsieMoe peaaktupoBaHue U (pyHKLMU C UCNOJIb30OBaHUEM
AONOJIHUTENIbHbIX CPeacCTB

Mpu BBOAE WU U3MEHEHMWN OMepaL MK, Kak MpaBuio, MOXHO NMPUMEHSTb DYHKUMIO peAakTopa C UCMO/b30BaHWEM
[OMOJIHUTENbHBIX CPEACTB. HWxXe NpuMBOAUTCS MepeyeHb BO3HMKAKLWMNX CUTYaLUiA.

Y>e roBopuiioCb 0 BO3MOXHOCTU BbiI30Ba MEHIO HEMEANEHHOM cnpaBku dyHKLWI, NepeMeHHbIX apryMeHTOoB U
nepeMeHHbIX, NpeAyCMOTPEHHbIX 151 NapaMeTpuyYecKoro NporpaMMnpoBaHusi. I B 3ToM cliyyae pedb uMaeT o

KOHTEKCTYyanbHOM MEHI0, KOTOPOE OTKPbLIBAETCS MpU LENYKe NpaBoi KHOMKW MbIlW B Nofe peaakTUpoBaHus
napameTpa onepauuu.
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9.5

Moackazate cnoeo
BricTpan cnpaeka
MoapotHaa cnpaeka
CnMcoK NepemeHHERX
TexHonorua

lMoGaneHbIE NEpEMEHHLIE

A RS

Bripezate
Kenwposate
LF_ Bcraeute

CocTaB MeHI MeHSeTCs B 3aBUCMMOCTU OT OLEHKUN PassiMyHbIX TUMOB:

e TWUMN U3MEHsIeMOro napameTpa (Hanpumep, ecnn napaMeTp - TUNa CTPOKU, NyHKT TeXHONMorusa B CNncke He
oTobpaxkaetcs)

e [OCTYMHOCTb HacTpoek (HanpuMmep, KoMaHabl Bbipe3aTb, KonupoBaTb, BcTaBUTb NpoBepsitOT BO3MOXHOCTb
6bTb MPUMEHEHHbIMU)

e MOAK/I0YEHNs cpeabl (Hanpumep, NyHKTbl TexHonorua uin Fno6anbHblie NepeMeHHble 0To6paXcaTcs
TOJIbKO €C/IN OHW peann3oBaHbl)

e HacTpoiikn cpeabl u ypoBHS gocTyna (HanpuMep, A4OCTYN K YpoBHIO Npon3BoanTens MoxeT oTobpaxaTb
NYHKTbI, L06aBNEeHHble B CAUCOK, UMW MOMOJHATbL MEHIO, CBSi3aHHble C HEKOTOPbIMU MyHKTaMu).

2

Al: 3T0T 3HaUOK 0B03HAUAET napameTpsbl, 4151 KOTOPbIX MOXHO aKTUBMPOBATb MHTEPAKTUBHOE CUUTbIBAHWE B
rpacduyeckori 30He. PexuM cuuTbiBaHMA aHanorMyeH npeacTaB/ieHHOMY B naparpade_BBoa reoMerpudec Kux
3J/J1IeMeHTOB M3 MeHIo "Hauepturb". Kak yXxe ykasbiBasiocb B naparpadax onncaHums TUMoB onepauunm,
CUYUTbIBaHME MOXeT ObTb aBTOMaTMYECKM CBSI3aHO C HECKOJIbKMM NapaMeTpaM wnu 6bmb AeNCTBUTENBHO TOJIbKO
ANst 0AHOro nons.

&, 3TOT 3Hayok o603HavaeT napameTpbl 3a4aHNS TEXHONOMMU, UHCTPYMEHTa /unu anekTpownuHaens. Mpu
Lenyke Ha 3TOM 3Ha4yKe OTKPbLIBAETCS OKHO TEXHOJIOMMU C BO3MOXHOCTbLI MHTEPAKTUBHOIO BbibOpa TeXHOMOrMm
Ans onepauun. B HekoTOpbIX 0CO6bIX Crlyyasx NpefycMaTpMBaeTCs BO3MOXHOCTb AeNnaTb BbI6op ABYX pasNyHbIX
TEXHOMOMMM, OTINYAOLMXCSH Mexay CO60M.

#EC, 5707 3HayOK ncrnonb3yeTcs Ana Bbi6opa UMEHW/UMEH onepaunii, HanpuMep, Npy UCMoJIb30BaHUK
3anporpaMMMpoBaHHbIX MHCTPYMEHTOB (CM. C/leaylolmii naparpad) uam, B LEOM, - BO BCEX onepauusx,
No3BOJNISAOLLMX NPUCBaMBaTb OAMH UM HECKOJIbKO MapaMeTpoB BbIGOpy onepauuii, ykasaHHbIX MIMeHeM.

: 3TOT 3HAYOK MCMOMb3YETCA AN OTKPbITUA OKHA BbIbOpa HEKOTOPbLIX CBOMCTB, HanpuMep, Y poBeHb 1
KoHCTpyKuMs. Ha rpaHu-AeTanu 3TOT 3HAYOK MCMOMb3yeTcs Takxke Ans [paHu NpuMeHeHus .

! 3TOT 3HAYOK, WM ApYrue 3HaUYKK, OTKPbIBAET OKHA, CBA3aHHbIE CO CreuuanbHbIMM HAaCTPOKaMmn, HanpuMmep,
BbleMKaMu, BbIGOPOM B CNUCKe LWPUGHTOB, BbIGOPOM B CMUCKE MOArOTOBUTENbHBIX MW TOYEUHbIX OnepaLuii.

1""B':: COOTHeCEeHMe [IByX 3HAa4YKOB UCMOb3yeTCsl, eC/in MapaMeTp MOXET BblbMpaTb onepauumn, yKkasaHHble
MMEeHeM, 1 BblbMpaTb KoA onepauun (Hanpumep, Ko4 NOAroTOBKM).

3anporpaMMuUpoBaHHble UHCTPYMEHTbI

| pPROfFESSIONAL |

[na noHUMaHusi TOro, YTO NpeAcTaBnsioT coboit onepauuu, UMeHyeMble 3anporpaMMmMpoBaHHbIe

MHCTPYMEHTbI, Y KaKOBO WX Ha3HaYyeHWe, pacCMOTPUM CeaytoLWunii npuMep.

MpeanonoXxuM, 4To HaM HeO6XOAMMO BbIMONHWUTbL BbleMKY 3aMKHYTOW 30HbL. MOXHO:

e MPUMEHWUTb MHCTPYMEHT BbleMKa HeMocpeacTBEHHO K Npoduto. MNpu 3ToM Npodunb, reHepUpPOBaHHbIA BbieMKOM,
He 6yJeT afanTMpOBaTbCS K BO3MOXHbIM U3MEHEHUSIM UCXOAHOro Npoduns. B 4yacTHOCTU, BbieMKa He
YUWTbIBAET BO3MOXHbIE NMapaMeTpuyeckme NporpaMMUpoOBaHUsE UCXOAHOTO npoduns
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e COXpaHWTb Npodwuab B NOANPOrpaMMe n NPUMEHUTb TpaHCHOpMaL MO, Bbi3biBas CAOXKHbIM KOA4 BbleMKW. 3Ta
BO3MOXHOCTb MO3BOSISAET UMETb NapaMeTpuyeckuin npodunb, T. €. UIMEHSIEMbIN, U afanTUPOBaTb BbleMKY
COOTBETCTBYOLWMM 06pa3oM, oAHaKO He06X0ANMMO MCMONb30BaThb NOAMPOrpaMMmy.

Onepauuu, NpMMeHsloL e reomeTpuyeckme TpaHcdopMauum, o6beAMHSAIOT NONOXUTENbHbIE XapaKTEPUCTUKN ABYX
nepeymnciieHHbIX Bbille Npoueayp: B HaleM npuMepe OHW MOTryT MPUMEHSITb MHCTPYMEHT BbleMka HenocpeacTBEHHO
K npodwunto, 6e3 NpoxoxaeHus yepes NoANporpamMMy, HO OCTaBASAKT BO3MOXHOCTb MEHATb U3Ha4vanbHbIM NPodub
W, aBTOMaTM4YECKWN, - TaKXe BbleMKY.

B rpynne MHCTPYMEHTbI Bknagkn Onepauum HaxoasaTcs:

STOOL npumeHsieT obwme TpaHchopMaummn (NnepeHoc, 3epKasibHble NCMOJSTHEHUS, BpaLleHne, MacwTab,
NOBTOPEHUS)

STOOL: EMPTY : BbINONHAET BbleMKU 3aMKHYTbIX 30H

STOOL: SPLINE: reHepupyeT KpuBble CMIaviH 13 MOJNINHUA

STOOL: RADIUS: reHepupyeT npodunun ans Koppekuum

STOOL: ATTAC: reHepupyeT nNpodunan ¢ NpUMMEHEHNEM To4YeK KpernseHus

STOOL: ZSTEP: reHepupyeT npodunm C NpuMeHeHMeM nogayd no oCu pasBepTKuU

STOOL: MULTI: reHepupyeT nNpoduan ¢ npUMMeHeHNeM NOBTOPEHMUS MO OCU pa3BepTKMU

STOOL: LINE: reHepupyeT npodunm ansa dparmeHTauum M nmHeapusaumm

STOOL: ZLINE: reHepupyeT npoduim C nnHeapusaumnen pasBepTku rno Z

STOOL: LINK: reHepupyeT npodunm, coeanHas oTaesbHble npodunm

STOOL: STPLANE: noBopaumBaeT Ha NJOCKOCTU NPSAMOYrO/IbHbIX KOOPAMHAT.

K KakuMM onepaumsiM NPUMEHAIOTCS 3TU CJI0XKHbIE onepauwn?
CnoxHble onepaumu MOTyT NPUMEHATLCSA KO BCEM orepauusM, BBeAeHHbIM paHee u nmeowmm Uma (mwnm Mone N),
3aZaHHoe B NyHKTe Onepauun. OgHO MMS MOTYT MMETb HECKOJIbKO onepaLlui.

ﬂ Cnepawan [HN] gabbied e

B npuMepe Ha puUCyHKe CNoXHas onepauunst BbIEMKU NMpUMeHsIeTCsA Ko BCeM onepauusam, UMa kotopbix - "aa”, "bb"
mwnun "cc". Ecnn Tekywas onepaumns (Hanpumep: STOOL) BeBeaeHa B cTpoky 10 nporpammbl, MOUCK onepawuni
BbIMNONHSETCS B NepBbIX 9 CTPOKax NporpaMMmel.

Mopaaok paccMOTpeHUst onepaumnii CoOOTBETCTBYET He MopsaAKy MX nepeduncriieHvs B none UMs, a HoMepy no
nopsiaky B nporpamme. B npuBeaeHHOM npumepe onepaunn ¢ umeHeMm “bb” 6yayT npuMeHATbCA NEpBbIMU TOMLKO
€Cc/in oHM oTobpaXkalTcs B CMMCKe AO onepauui ¢ umeHem “aa” wnm “cc”.

Ecnv uMs 3agaHo Ha anemMeHTe Npodwuns, OHO y4YMTbIBAeTCS 3a4atloWwmM UMS 3/1IEMEHTOM [0 KOHLa npoduns.
MoaToMy pekomeHAyeTCs 3aj4aBaTb MMs Ha NepBOM 3sieMeHTe Npoduns (06bMHO - NOArOTOBKE), €C/IN TONIbKO BaM
He TpebyeTcs paccMaTpuMBaTb TOJIbKO OAHY YacCTb 3TOro nNpodunsi, KOTOPbIA B 3TOM C/lydae oka3sasncs 6ol
3a/laHHbIM 6e3 NoAroToBKM.

CuHTakcuc nons onepaumm - “Umal;Nma2;....". IMeHa AO/MKHbI 6bTb pa3aeneHbl CMMBOOM ;' (ToUka € 3ansiTon),
@ 4YMCNo CMMBOJIOB He AO0/HKHO npeBbiwaTh 100.

M B 3TOM cnyyae gonyckaeTcs napamMeTpuyeckoe NporpaMMmMpoBaHue noss ¢ nepeMeHHbIMU KU NapaMeTpaMu Tuna
CTpPOKMW. PelleHne napaMeTpnyeckoro CMHTaKcuca AO/HKHO AaTb CTPOKy Tuna “Umsal;Uma2;..". B cTpoke
COCTOSIHWUSI MPUBOAMUTCS CTPOKa, Nnojslydaemas U3 pelleHus napaMmeTpmyecKkoro CMHTaKcuca u AOMNOJHUTENBHOTO
aHanusa, KoTopbii yaanseT HeaeNCcTBUTENbHblE 3aZaHus. B npuMmepe Ha pucyHKe 3Ta onepauus npuMeHsieTcs K
onepauusiM ¢ umeHamm: “bl”, “a”.:
STOOL [N=bl:a] X700Y300 £-12 PO[700:300:-12]...[930.901 /104 .8943:-7]
B none Onepauum MOXXHO TakXe 3agaBaTb MOMCK C UCMOSb30BaHMEM cumBona ‘*':
e ecnu cTpoka - ="*", unm ykasbiBaeT umsl, pasHoe “*” (Hanpumep, “aa;*;bb"): TpaHcdopmaunsa npumeHseTcsa
KO BCEM MpeabiayLnM onepaumsam ¢ 3aAaHHbIM UMeHeM
e ecnu none VMg 3aBeplliaeTcs CMMBOJIOM “*'; MOUCK NMPUMEHSIETCS K MMeHaM, KOTOpble HauYMHATCS C 3a4aHHOMN
4acTu MMEHMN N 3aKaHYMBAOTCA OAHUM MW HECKOJIbKMMK 3a4aHHbIMM CMMBONaMu. Hanpumep, “aa;sp*”:
OCYyLLEeCTBASAETCS NOMCK MMeH “aa” 1 BCeX UMeH, KOTOpble HauyMHalTCsa ¢ “sp”.
[lononHWTeNbHbIN aHanM3 CTPOKW yAanseT BCE UMEHa C HeAEeUCTBUTENIbHbIMW CMMBOMAMKN (HanoMUHaeM, TONIbKO
6yKBEHHO-LUPPOBLIMX) NN C HEMPaBWUbHLIM UCMNONb30BaHMEM CMMBONA ‘*’ (HAaMOMUHAEM, YTO OH MOXET TOJIbKO
3aBepLiaTtb none Mmsa). ViameHeHus nons, BbIMOSIHEHHbIE HA 3TOM YPOBHE, He OMNpeaensoT nogadvy curHana
ANArHOCTUKMW.
Heckonbko NpuMepoB MOryT MOMOYb MOHATb COOTBETCTBME MEXAY 3anporpaMMMpoOBaHHbIM U NPUBEAEHHbIM B
CTPOKE COCTOSHUS:

“aa;*;cc” WHTepnpeTupyeT: “*” (Mmsa “*” 3agaeT NOJIHbIN MOUCK)
“a*a;cc” WHTepnpeTupyeT: “cc” (cumBon “*’ He 3aBepllaeT MMs)
“abc*;cc??;d1” WHTepnpeTupyeT: “abc*;d1” (MMa “cc??” HepelCTBUTENBHO)
“aa,*,cc” WHTepnpeTupyet: *” (pa3penutenb HenpaBWbHbIN)
“AA;BB” WHTepnpeTupyeT: “aa;bb” (Np1BOAUT K CTPOYHBLIM ByKBaM)
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Ecnn none Onepauun nyctoe, TpaHcdopMauusa He 3a4eiCTBYET HM oAHYy onepaunto. Npu Bbibope KHOMKK B
OTKpbIBAEeTCS OKHO, B KOTOPOM MpeACcTaB/sieTCA CNMCOK BbibnpaeMbix MMeH. Ecnm nporpamMmMupoBaHune onepauum
OCYyLLeCTBASETCS B pexume "rpaHb-AeTasnb”, MPUHUMALOTCS TOJIbKO OMnepauunu, 3ajaHHble Ha 3TOW rpaHu C/0XHbIM
KOAOM TpaHcdhopMaLlmm.

B no6boM cnydae, UCKOYAKOTCS onepaumm KOMMeHTapueB, SlorMyeckme KoOMaHabl, OT/IMYHble oT: umkna (IF...
ELSEIF.. ELSE..ENDIF), EXIT nnan HanMcaHusa nepeMeHHbIx J.

Onsa Bcex KOAoB, 3a UCKYeHneM nepsoro rpynnbl (STOOL):

e (DUNBTPYIOTCS CIOXKHbIE ONepaunn, KOTopble 0Ka3biBalOTCA Hepa3buBaeMbiMu

e paccMaTpUBAlOTCS TONbKO onepauum npodunsa nnm normdeckmne komaHabl (IF ..ELSEIF.. ELSE.. ENDIF; EXIT;

3anuMcb nepemMeHHbIx J)

MosToMy AnsA BCex KOAOB, 3@ UCKYeHMeM nepsoro rpynnel (STOOL), ncknovatorcs:

e CJIOXHble Hepa3buBaeMble onepaunn (TUNMYHbIE NPUMEPbLI: NPOpe3n, BCTaBKK),

e KJ/IMEHTCKME TOYEYHbIE U JIOFTMYECKME onepaLnn, Kak 3anporpaMMMpoBaHHbie HanNpsMyto, Tak U NosyyYeHHbie B
pesynkTaTe pa3buBKM CNOXHbIX onepauuit (Hanpumep, PSO OTBEPCTUN ans ceepnexus).

Kpome Toro, Bce CNOXHble onepaunv NpUMeHSAI0TCS pa3butoeiMu.

Koa STOOL npumeHsieT 6onee obwume Kputepmn, T. K. uMeeT Hosiee LWMPOKOE NPUMEHEHUE M HE NMpeAHa3HaveH
KOHKPEeTHO Ans 0cobbix TpaHCchopMaLumn npodunei:

e CJIOXHbIE onepauuu He pa3buBaloTcs, a NPUMEHSIOTCS HaNpPsIMyo

e BCEe KJ/IMEHTCKME TOYEUHble UK JIOTMYECKNE onepaunn 3a4encTBYOTCS TpaHchopMaume.

Ecnv onepauuy, COOTBETCTBYOWME ANA UHAMKAUUWN MMEHM, UCKIOYEHbI B pe3yNibTaTe NpUMEHEHUS NpUBEAEHHbIX
BbllLe KPUTEPUEB, NOAAETCS MpeaynpexAeHne, COOTBETCTBYOLEE oWwnbKke HoMep: 225 - 3anporpaMMMpOBaHHbIN
WHCTPYMEHT: onepauuy UCK/IOYEHbI.

Ocoboe BHMMaHWE [OMXKHO YAENATbCSA NPUMEHEHUIO [IporpaMMupyemMbiX MHCTPYMEHTOB K NIOTMYECKMM KOMaHaaM.
Ecnn Heobxoaumo noHaTb BeTBb IF .. ENDIF, 3apgaTbh Tpebyemoe ums Bcen cTpykType. Hanpumep, cutyaums IF
6e3 3akpbrua MHCTpykumen ENDIF onpenensieT curHan owunbkn B pe3ysibTaTe HenpaBWIbHOMO COOTBETCTBUS
mexay IF v ENDIF.

1 Fl @& [ =a HOLE X100 Y100 2-10 TD10 TF1 PaccMoTpuM npuMep, COOTBETCTBYIOLMIA PUCYHKY:
2 V&[] = HOLEX132Y100Z10TD10TP1  © CO CTPOKM 1 10 CTPOKY 6 3aaHO0 ums "aa”
e CTpoKa 7 He UMeeT 3a4aHHOro MMeHu. 3To
3 7% [0 = HOLE X164 Y100 2-10 TD10 TP MHCTPYKLMst ENDIF, 3akpbiBatowas IF cTpoku 4
4 I @ g2 [ == IFESP1=D e CTpoKa 8 Takxe umeeT ums “aa”.
5 T @] &% [ aa HOLE %196 Y100 Z-10 TD0 TP1
6 7182 [ aa HOLE X228 Y100 210 Toio Tp1 - 1 OOL nporpammupyeTtcsi Ha CTpoKe 9 1 NpUMeHsieTcs
—_—— — = K onepauusM ¢ nmeHeMm “aa”. Komnunsaumsa cTpoku
b 7 s ENDIF onpeaensieT CUTyaLuo OWMBKU: CUrHANU3MpyeTcs
g v §E as HOLE X260 Y156 Z-10 TD10 T umncno ENDIF meHblue IF.
s O DOFED STOOL HMN="a3a" Xf/2

MporpaMMHble CTPOKM, HE yAOBNETBOPSAIOLME YCTAHOBIEHHbIE IOFMYECKME YCI0BUS, NCKIOHAKTCA U3
TpaHcdopmaumu.

Ha mcxoaHbIx onepauusx, 3a4efCTBOBaHHbIX B MPUMEHEHUN 3anporpaMMMpPOBaHHOIO MHCTPYMeHTa, 06HynseTcs
HeHyneBoe 3HayeHue Mona B (KOHCTpyKumMsa). OTO NO3BOJISIET BbIMNOMHATHL TOJIbKO Ornepaunn, Npou3BoAHble U3
KoAa TpaHcdhopMaLumm, a He NCXOA4Hble, Kak 3TO 06bMHO TpebyeTcs.

CsowncTBa, HanpsiMyto 3agaHHble onepauum STOOL, 3aTeM NPUMEHAIOTCSA K onepauunsaM, KOTOpble BbINOSHSAIOTCS MO
HOPMasibHbIM KpPUTEPUSIM, NMPUMEHSIEMbIM KO BCEM KOJAaM MOAMNPOrpaMMel.

Mpu peaakTrupoBaHUM MaKpoMNporpaMmbl NpUMeHeHMe 3anporpaMMMpoOBaHHbIX MHCTPYMEHTOB He
onpeaensieT HUKAKOro HeMeAJIeHHOIro BbiNosIHeHuA. dakTuyeckoe BbiNnosiHeHVe 6yaeT obecneunmBaTbCs
TOJIbKO Ha 3Tane NpuvMeHeHUs 3TOW MakponporpaMMmel.

Koa STOOL - 3TO CNOXHbIM KOA, NPUpaBHUBAEMbIA K Bbi30OBaM NOANPOrpaMMbl MM MakpomnporpaMmbl, U Kak
TaKOBOM yUYUTbIBAETCS NPU OLLEHKE YMC/la BCTPOEHHbIX BbBOBOB, B T. Y. C PEKYPCUBHbIMU BbiI30BaMM Ha OAWH
Cnon.

PaccMOTpuM B 3TOI CBSI3W PUCYHOK:
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#1.5 .

¥

#5 | STOOL  bb

AN

#7 STOOL CC

AN

#a STOOL
L

#1..5 - 3T0 nporpaMMHble CTPOKMW, 3aAaHHble C MMEHeM aa: pa3MecTuM npoduib

#6 - 3TO cneaywwas cTtpoka, kog STOOL: npumeHaeTcs K onepauusm aa 1 B CBOKO o4vepeab 3a4aeTcs C
nmeHeM bb. DTa onepauuns NpuMeHsieT OepBbli C/I0N BIOXKEHUS

#7 - 3TO cneaytowas cTpoka, kog STOOL: npumeHsieTcs kK onepauun bb 1 B cBOlO o4yepeab 3apaeTcs C
MMEHeM CC. DTa onepauus NpuMeHseT BTOPOWN C/I0M B/IOXEHUS

#8 - 3TO cneaywwas cTpoka, kog STOOL: npumeHaeTcs K onepauusm €C. OTa onepauns npumeHsieT

TDPETUIM C/ION BIOXKEHMS.

PaccmoTpum 60nee nogpobHo kog STOOL (npuMeHsieT obwime TpaHcdopMauum: nNnepeHoc, 3epKanbHbie
WCMNONHEHUs, BpalweHne, MacwTab, noBTopeHus). PaccMoTpeHne ApyrvMx KO4OB NPUBOAUTCSA B naparpadax, B
KOTOPbIX pacCMaTpUBalOTCA COOTBETCTBYHOLWME 3TUM KOAAM UHCTPYMEHTbI.
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1. 5TOOL- STOOL a
Qg 8 Rl BRI E
" KommexTapwi [
Onucatke
dEc FIMA
HEFIF()20)2()
;Iﬁ [E0METDMR
E COnepawan [HM] | I-ﬁ_hC“

Jauennenune Toukk [EGL]

=

Orhocurenshuii [EG]

X1pg E]
Y1 [Y]
Z1[£]

MNoswuworupoeaTe rabapuThbi npAMoyTonsHug [ER] |He MEMMEHATE | - ||

X wauanerioe (Ps) [X] ]
Y wauanbhoe (Ps) [T1]
Z nauanehoe (Ps) [Z]]

“ron nosopoTa () [A]
Jepranchoe oTodpaxeHke no ropusoqTany [EMX]

Jepkanbhoe oTodpakeHwe no sepTwkani [EMY]

Wueeptupoeate [EINY]
=) & Creuantkie
MNpuredaTs K npodunam [DF] |

O OoE=

rt7
| +] 0+ MacwTathmi KostduumenT
] LB [NoBTOpEHKA
+] =] CeoitcTea

OT1a onepauusa nogobHa koay SUB npuMeHeHus noanporpammbl. Tenepb none Onepauunm 3aMeHsieT nose Bbibopa
noAnporpammbl.
MoMMMO KOOpAMHAT TOYkM NpuMeHeHus (X1; Y1; Z1), nobasneHbl 3 KoopamHaThl (X HavanbHas, Y HadanbHas, Z
HayanbHas) Ans onpenesieHnst BCNoMoraTebHON TOYKN C DYHKLMeR:

e LEHTp BpaleHus;

e  OCb CUMMETpUM.

Y3en npvMeHeHs NOBTOPEHWI HanpsaMyto npeanaraeT Bbi6oOp M3 ABYX BO3MOXHbIX CXeM: CBO6OAHAs wau
MaTpuyHas.

[ns nonHoro aHanusa onepauuu cneayeT obpallaTbCs K CNpaBkKe, KOTOpasl BbIBbIBAETCS HAMpsiIMyo M3 OKHa
3a4aHusl AaHHbIX onepawuuu.

NMpoAaBUHYTOE UCNOJIb30BaHUe 3anporpaMMUpPOBaHHbIX
MHCTPYMEHTOB

Mcnonb3oBaHWe, KOTOpoe Mbl 40O AaHHONO MOMeHTa npeacTtasnsanu aAna MporpaMMupyeMbiX MHCTPYMEHTOB, Ha

3Tane NporpaMMMpoBaHUs NpeacTaBNseTCs B BUAE CNMCKa onepauuii. BosbMmeM 6onee cNoxXHbIM NpuMep, KOTOPbIN

Mbl PaCCMOTPMM NOAPOOHO:

e cosgaaum nporpammy (Hanpumep, PRG1)

e BBeAEM MpocTyto onepauuto ceepnenuns (Hanpumep, HOLE), ¢ 3agaHHbIM anameTpom ot 10 go 150 mm,
KOHCTpYKLWK, C uMeHeM “aa”

e BbBbBaeTcs noanporpamma (SUB1) n uma “aa” nepenaetcs oblenoCTyNHON nepeMeHHoN “r” Tuna CTPOKMU.
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Llenb TakoBa, 4Tobbl SUB1 Morna:

e oT06paThb onepauuto “aa”

e MpoaHanu3npoBaTb €€ U MOHATb, MOXET JIN OCHalleHWe CTaHKa BbINOSHUTb CBEPJIEHME WUIN Xe
3anporpaMMmMpoBaHHbIN AnameTp TpebyeT BbiNONHEHUS LUnkna dpesepoBaHus (T. €. BbIeMKM Kpyra Ha
3anporpaMMmMpoBaHHY0 ry6uHy).

C Y4€TOM CKa3aHHOro Bbille 3TO He nNpeacTaBiseTCcd BO3MOXHbIM: 04EBUAHO, 4YTO npo6neMa nMeeT
peweHne, KoTopoe Mbl paCCMOTpPUM Aanee.

A\

e Mol yxe rosopunu, 4to nognporpamma SUB1 nmeeT 0o6WeA0CTYMNHYO NepeMeHHyto “r” Tuna CTPOKM,
npeanonoxwum r0: npu BbBoBe SUB1 nepeMeHHass noanporpaMmbl 3anucbiBaeTcs ="aa”;
e noanporpamMMma SUB1 moxeT oTobpaTb onepauuio “aa” ¢ ncnosnbloBaHnem koga STOOL n 3agaHus nyHKTa
Onepauywmm Ha
-*r0

e €C/IM He MPUHMMaTb BO BHUMaHMe HauyalbHbli 3HaK MUHYC (-), 3Ha4yeHne ocTanbHon vyacTtu (“*r0”) -
¢popmaT napamMeTpruyecKoro NporpaMMmMpOBaHns NapaMeTpa Tuna CTPOKU
e HayanbHbIM 3HaK MUHYC (-) MHTepnpeTupyeTca kogoM STOOL kak 3anpoc Ha MOMCK onepauui He Ao cebs
camoro (T. e. He B noagnporpamme SUB1), a ao Bbi3oBa noanporpammel SUB1 (T. e. B nporpamMme PRG1)
e ecnu koa STOOL 3anporpamMmpoBaH kak KOHCTpyKuus, onepauuns “aa” Bbi3biIBaeTCA NporpaMMmpyembiM
WHCTPYMEHTOM elle Kak KOHCTpyKuus;
e Tenepb noanporpamma SUB1 fonxHa nporpaMMmMpoBaTh MHTEpNpeTaumio onepaunm, Bbi3bIBAEMOWN U3 CTPOKMU
STOOL, u pewaTb, 4TO AenaThb.
YTO AenaTb M KakK 3aBUCUT OT KOHKPETHOM npobnembl n He NpeacTaBfsieT Al HAaC OCHOBHOMO MHTepeca.
Ba)kHee npefoCTaBUTb HECKOMBKO YKa3aHWi No MOBOAY TOro, Kak MHTepnpeTMpoBaTh Onepauuio, KOTOpYio
Bbi3biBana ctpoka STOOL: B HaweM npuMmepe - nNpoctoe cBepsieHne ¢ koaom HOLE.

Kak MO>XHO npoaHasiM3MpoBaTb onepaLuio, Co3f4aHHYy0 U3 cTpoku STOOL?
N B 3TOM cnyyae nporpaMMMpoOBaHWE MOMOraeT HaM yHUBEpPCasbHbIMK DYHKLNAMWU reoMeTpudeckon bubnmoteku.
B yacTHoCTM:
. dyHKkUMs geo[param; ..] N0O3BONSAET CUMTbIBaTb OCHOBHYO MHGOpMauuto cTpokn STOOL, HanpuMep, 4yncno
CO34aHHbIX onepauui. ina sToro:
. 3agaanm nmsa onepaumm STOOL, Hanpumep: “tt”
. ncnonbdyem yHKLUIO C CMHTakCcMCcOM: geo[param; tt”;” #list”], HanpuMep, B nornyeckom KomMaHae
uukna (IF .. ELSE) nnn 3agaHuns nepemeHHon “j”
. (dYHKLUMS BEPHET HEHy/IeBOe 3HAYeHNe, ecnum onepauuns ¢ umeHem “tt” cosgana onepauum

. dyHkumns geo[lparam; ..] no3BoNSET CUMTbIBaTb OCHOBHYO MHAOPMaLMIO KaXXA0M onepaumm, KOTOpYHo
co3pgana, Hanpumep, cTpoka STOOL. nsa aToro:

. ncnonbdyem yHKUUIO C cMHTakcucoM: geo[lparam; tt”;”#tip”,1], Hanpumep, B NOrMyeckon KomaHae
uukna (IF .. ELSE) nnun 3agaHus nepeMeHHon “j”. ®yHKLUMA BepHeT UundpoBoe 3HayeHue,
COOTBETCTBYIOLEEe TUMY NEpBOM onepauumn, KOTOPYH co3aasa onepauus ¢ umeHem “tt”. B yacTHocTm:
3HayeHne 0 COOTBETCTBYET TUMY OTBEPCTUS;

. ncnonbdyem yHKUMIO C cMHTakcucoM: geo[lparam;“tt”;”td”,1] ans cuntbiBaHUs 3HavYeHUa gmaMeTpa

CBepJieHns, 3anporpaMMMPOBAHHONO Ha 3TOM onepauum.

Paspen, nocesweHHbI MapameTpuueckoMy NPOrpaMMMpPOBaHMIO, B ONUCATENbHOW YaCcTu UCMNONb30BaHNUS
dyHKkUunn geo[lparam; ..] roBOpuT HaM, YTO MOXHO pPacLMPUTb KOHTPOJIb Ha CTPYKTYpy onepauun STOOL Takxke
B C/lyyasix pa3paboTKu Ha ypOBHSIX Bbille NEpPBOro, No3BOJSS peanv30oBbiBaTb NOANPOrpaMMbl U MaKpOMNpPOrpaMMbl,
HaMHoro 6osee CNoXHble U KOMMIEKCHbIE MO CPaBHEHWUIO C NpeACTaBfIeHHbIMM A0 CUX MOp.

ABTOMaTHU4YeCcKue rpaHm

| pPROfFESSIONAL |

3T0 HeobsA3aTenbHas PyHKLMS.

ABTOMaTUYECKMNE IPaHN - 3TO FpaHun, CO3AaHHble HEMOCPEACTBEHHO Ha 3Tarne NporpaMMMpoBaHusa rpaHu-aeTanu.
Hymepauus rpaHeli BbIMONHSAETCA aBToOMaTuMyecku no nopsaky (ot 101 go 500). ABTOMaTtuyeckume rpaHu
oTO6paxkalTCs TONbKO Ha rpaHu-aeTanu.

Co3paHve aBTOMATUYECKOM rpaHy NO3BOJISIET 3aTeM NPUMEHATbL Ha Hel onepauunun, BCeraa nNpy NporpaMMmMpoBaHnm
TONbKO rpaHun-aetann. HeBo3MOXHO:

e MOJlyYUTb AOCTYN HEMNOCPeACTBEHHO K OTAENbHOMY BWAY aBTOMaTMYECKONM rpaHu

e CO34aTb W/WIK 3a4aThb OnepaLmm Ha aBTOMAaTMYECKOM rpaHn C rpaHun, OTAIMYHOM OT rpaHu-aeTanu

ABTOMaTu4yeckas rpaHb HE MOXET BbI6VIpaTbC$I HOMEPOM HanpsaMyr NpUCBOEHHbIM (aBTOMaTVI‘-IeCKVI) rpaHn: MOXHO
nonyynTb A0CTYN K nocnenHern 3a4aHHOM aBTOMaTUYECKOM rpaHn Unun rpaHn € 3agaHHbIM UMEHEM.

Ecnn He 3agaHbl nnun He NCNONb3YHTCA UMEHa rpaHeVl, MEeXaHU3M UCMNOo/Ib30BaHNA aBTOMaTUYECKNUX rpaHel7|
COOTBETCTBYET cne,u.yrou.leﬁl cxeme:
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3aZaHne aBTOMaTM4yecKor rpaHm (aBToOMaTUYECKU HOMep: nepBbii cBO60OAHbIM, Hanpumep, - 105);
npMMeHeHMe onepalmm Ha aBTOMATUYECKOW rpaHn (nocnegHen cosgaHHom -> 105);

3aZilaHne aBTOMaTM4yecKor rpaHm (aBToOMaTUYECKU HOMep: nepBbii cBO6OAHbIN, Hanpumep, - 106);
NpMMeHeHWe onepauun Ha aBToOMaTUYECKOM rpaHn (nocnegHen cosgaHHomn -> 106);

Takum o6pa30M, B Nnto6oli Touke nporpaMmMbl rpaHnU-aAeTann UMEETCHA TOJIbKO O4HA KOHKpPEeTHad aBTOMaTU4eCcKas
rpaHb, NocnegHAa co3gaHHasd paHee. B aToli cBSI3M NnCcnonb3yeTcq obwasa Haanucb rIpUMEeHEHNN Ha
aBToOMaTu4yeckom rpaHu.

BepHeMcs K NpuUMepy OTKPbITUS OKHa Bbibopa, NpeacTaBneHHOMYy paHee ans Mons F:

lpaHe @
& 1: Side Up
5 2: Side down
@ 3: Front
) 4: Head
@ b Back
5 6: Tail
&P AUTO
@ querty

@ guerty?

Ok ] | CmaeHr s

Mo nopsiiky B HEM MpeAcTaB/ieHbI:

e 6 rpaHen 6a3zoBor getanu (B 3TOM NpMMepe OHM BCE MOryT BblbupaTbCs)

e aBe (PUKTMBHbIE rpaHn (HoMep 7 n 8)

e nNyHKT AUTO (ABT.), COOTBETCTBYHOLLNA NPUMEHEHNIO aBTOMATUYECKOW FpaHn, 3a4aHHON A0 TeKyLlen
NPOrpaMMHOM CTPOKM, 3@ UCKJIIOYEHMEM BCMOMOraTesibHbIX rpaHeli. ABToMaTuyeckas rpaHb MOXeT bbb
co34aHa TakXe Ha npeabiayleM pacliMpeHHOM ypoBHe. lMNocneaHsis aBToMaTMyeckas rpaHb MoxeT 6bTb TakXxe
onepauuern NSIDE, npMMeHeHHOM B nNoAnporpaMme uamM Mmakponporpamme.

e [ABe CTpoku (nNocnefHue B CNMCKe), COOTBETCTBYIOWME NPSIMOMY BbIGOpPY OAHOM M3 aBTOMATUYECKUX rpaHen,
3a/laHHbIX paHee C UMeHeM. B 3ToM npuMepe nmeeTcs ABe aBTOMaTUYeCcKUe rpaHu C UMeHaMu,
COOTBETCTBEHHO, “qwerty2” n “gwerty”. B cnyyae rpaHei ¢ noBTOpsSOWMMUCA MMeHaMn ByaeT AeNcTBUTEsbHA
nocneaHss 3afjaHHas paHee. M3 nepeyHs UCKOYAOTCS BCMoOMoraTesibHble rpaHu. B cnyyae aBToMaTU4eCcKom
rpaHu, 3a4aHHOM Ha paclUMPeHHOM YpoBHe (T. €. C BbI30OBOM MOAMPOrpaMMbl UM Makpomnporpammsbl), OHa
NpPMBOAMTCS B CNMUCKE TOJIbKO €C/IM COOTBETCTBYHOLAsA onepauus B CNUCKe rpaHu-AeTany MMeeT 3ajaHHoe
uMsa. B aToM cnyyae nocneaHss 3ajaHHas rpaHb NpUBOAUTCS C TEM XE MMEHEM.

Co3paHve aBTOMaTUYECKOM rpaHu ocyliecTenseTcs onepaumnen NSIDE, koTopas BblbupaeTcs B rpynne
NOMYECKUE UHCTPYKLUWMN Bknaakyn Onepauun. Onepauunto MOXHO BCTaBUTb:
e HENoCcpeACTBEHHO B rpaHb-AeTasnb Un
e B TEKCT noAnporpammbl (AN Makpo): B 3TOM C/llyd4ae OHa CTAaHOBWUTCS aKTUBHOWM, Koraa noanporpamMmma
BbI3bIBAETCH B rpaHb-AeTab.

e Y3en "IF (..) ? (..) ? (..)": ycnoBsus npuMeHeHus 3a4atoTCs C NpsMbIM ycnosueM IF, o Tpex normyeckunx
YCNOBUA MeXAy ABYMS BblpaxkeHusimu. Ecnm ycnosue okasbiBaetca BEPHbIM, komaHaa nHTepnpeTmpyeT
Cco3JaHve aBTOMaTUYECKOW rpaHu.

e PO {} P1{} P2 {}: oTKpbIBAET OKHO, MAEHTUYHOE OKHY 3a4aHusa GUKTUBHbIX rpaHeln Ans onpeneneHus pebep
aBTOMaTUYECKOW rpaHn. 3ajaHne aBTOMATUYECKOW rpaHn OTpa)kaeT pPexuMbl, NpeayCMOTPEHHbIE Ha 3Tane
3aZaHnsl GUKTUBHOW rpaHu:

e NCXOAHAs rpaHb
e TPpW TOYKM 3agaHus nnockocTtm (PO, P1, P2)
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HanpassieHmne ocn Z

TONWMHA

pexum rpacduyeckoro npeacTaBieHus
AOMNOSIHUTENbHbIE NapaMeTpbl

rpaHu 4ns 3agaHuns nocseayowen aBToMaTUYeCKON HeNporpaMMmMpyemMo rpaHm)

ABTOMaTu4eckas rpaHb HE MOXET 6bITb Ha3HaYeHa B KayecTBe NMOBEPXHOCTHN.

Ecnn onepauua NSIDE BbBblBaeTcs U3 rpaHu, OTJINYHOW OT rpaHn-aeTann, oKkasblBae€TCAa HEBO3MOXHbIM 3a4aTb B
KayecTBe UCXOAHOM rpaHun CbVIKTVIBHyIO rpaHb. FpacbmueCKoe npeacTtaBiEHUE Ha rpaHU-AeTalin BKIKOYAET TaKXe
aBTOMaTnU4yeCKue rpaHn 3a UCKIKYEHNEM BCNOMOraTebHbIX rpaHeVl.

3anporpaMMMpoBaHHbIe BJIOXKEHHbIE BbI30OBbI
K aBTOMaTtn4yeckon rpaHu MOXET NPUMEHSATBCS 3anporpaMMMPOBaHHbIN BAIOXEHHbIN BbI30B.
O kone SSIDE:
e /15 3anpoca NpuUMeHeHUs Ha aBTOMaTUYeCKOWN rpaHu Heo6X0AMMO OCTaBWUTb He3aAaHHbIM none BnoxkeHHas
rpaHb.
B 3TOM cnyyae npuMeHeHue 6yaeT cCblaTbCs HA MNOCNEAHIO CO3A4aHHYH aBTOMaTUYECKYHo rpaHb
(nepeuncneHHoe Bbliwe).

BBoa reoMeTpuyecKkux 3J71IeMeHTOB U3 MeHio "HauepTtutb"

KomaHabl AN BCTaBKW reOMeTPUYECKUX 3/IEMEHTOB HanpsMyto HaxoAsTCs BO Bknaake MpuMeHUTb rpynnbl
HauepTturb.

®DyHKLMM KOMaHA onpeaenstoTcs 3ajaHveM nons otobpaxkeHus nporpammbl (B CTPOKE COCTOAHUSA): NMpu
HEeaKTMBHOM NyHKTe coobleHne NHPOpMUpyeT O HEBO3MOXHOCTU MPOAOIIKEHNS aKTUBALLUN KOMaHAbI.

BbibpaTb 0AHY W3 KOMaHZA rpynnbl AN MHTEPaKTUBHOINO BBOAA rEOMETPUYECKNX 3N1eMeHTOB. B pexume "rpaHb-
AeTanb" NyHKTbl MEHIO YepTeX OTK/IYEHbl, eC/IM aKTUBHO KapKacHoe npeacTaBieHne, nNpy TekyLen onepauum,
3a/laHHOWM Ha HepeasibHOW rpaHu

3ajlaHve B KayecTBe BCMOMOraTesibHOM rpaHm (MOXeT UCMNOJIb30BaTbCHA TOIbKO B Ka4YeCcTBE UCXOAHOWN

Touka: BCTaBNseT TOYEYHYIO Onepauunto. OTOT NYHKT UMEETCH B MEHI0, eC/in 3a4aH Koa no
YMOJI4aHMIO ANa TOYeYHOM onepaumnm (Ana TeKyLlwen rpaHn nan He3aBMCUMO OT rpaHn). (CM.:
UHanBunayannznpoBarb->TexHonorusa->Koabl no ymonyaHuro w3 meHio NMpuMmeHeHue).

JIvHuA: BCTaBnsET NIMHENHbIA CErMeHT. DTOT MYHKT MMEeTCs B MEHI0, €CQn 3afaH Koj onepauum
COPLO1. BcTaBNnsieT NMHENHbI CErMeHT Mo yKa3aHusaM, NpuBEeAEHHbIM B 30He KOMaHAHOW CTPOKMU:
HauyanbHas Touyka oTpe3ka
KoHeyHas Touka cerMeHra
Ecnu onepauns COPLO1 He npeaycMaTpuBaeT NapaMeTpbl 3a4aHNsA HayalbHOW TOUKWM OTpe3ka B
MAOCKOCTU XY, AO/KHO 6bITb BO3MOXHO 3aLeNUTb JIMHEVHbIN CErMeHT 3a NnpeabiayLni 31eMeHT B
NpoOrpamMMHOM CMNMUCKE, a HavasbHasa ToYKa oTpe3Ka Mo3nLMOHMPYETCS aBTOMaTUYECKN Ha TOUYKY
3auenneHus

8| &8

Ayra (LeHTp, Ha4Yas0, KOHeL ): BCTaBAseT Ayry. DTOT NYHKT UMEETCSA B MEHI0, ec/u 3a4aH Koj
onepauunn COPAO1, kKoTOpbI ynpaBasieT napaMeTpamMn 3a4aHnsl HayaslbHOM TOUYKM OTpe3Ka B
MJIOCKOCTU Xy.
BcTaBnaeT Ayry no ykasaHusiM, NpMBeAeHHbIM B 30HE KOMaHAHOW CTPOKMW:

LEeHTp Ayrm

papwyc;

Ha4vanbHbIN yron;

KOHEUHbIN yroJi.
BpalieHue ayrv MoOXeT onpefensiTbCs Ha 3Tane 3aAaHus KoHeyHoro yrna. Ecnu Haxatb kHonky [I]
MW €CNIN U3 KOHTEKCTYaNIbHOro MeHi BbibpaTh NyHKT MHBepTUpOBaThb BpalleHue, HanpasieHue
BpalleHMs MeHSIeTCs C BpalleHus no Yacoson ctpenkun (CW) Ha BpalleHMe NpoTUB YaCOBOM CTpenku
(CCW) u HaobopoT.
Ecnun BbibnpaeTcs 3Ta KOMaHAa, B 30He KOMaHA oTobpaxaeTcs Hagnucb [CW] npu BpaweHun no
yacosoli cTpenke n [CCW] npun BpaleHnn NpoTMB YaCOBOWN CTPENKMU.

&

Ayra (Tpy TOuYKM): BCTaBnseT Ayry, 3aAaHHYI0 N0 TPeM TOYKaM. DTOT NYHKT MMEETCS B MEHI0, ecnn
3apaH koA onepauun COPAO4.
BcTaBnseT Ayry no ykasaHusiM, npMBeAeHHbIM B 30He KOMaHAHOW CTPOKMW:

HavyanbHas TOYKa Ayrv

TouYKa npoxopa no ayre

KOHEeYHas TouKa Ayru.
Ecnu onepauns COPAO4 He npeaycmaTpvBaeT nNapaMeTpbl 3aA4aHna HavyanibHOM TOYKKW OTpe3Ka B
MAOCKOCTU XY, AO/KHO 6bITb BO3MOXHO 3aLenuTb AYyry 3a npeablayLunini 31eMeHT B MPpOrpaMMHOM
CMUCKEe, a HavasibHas Toyka oTpe3ka No3MLMOHUPYETCA aBTOMATUYECKM Ha TOUKY 3auensieHns

6

| ? Ayra (Hauyano, KoOHeW, paauycC): BCTaBaseT Ayry, 3aAaHHylo Mo ABYMS To4KaM, U paauyc. OToT
MYHKT UMEETCS B MeHI0, ecan 3agaH kog onepaunn COPA1l, KOTOpbIM ynpaBaseT napaMeTpamu
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3aZaHus HayanbHOM TOYKM OTpe3ka B MJIOCKOCTU Xy.
BcTaBnseT Ayry no ykasaHusiM, npMBeAeHHbIM B 30He KOMaHAHOW CTPOKMW:

Ha4yasibHasA To4yka Ayru

KOHEeYHas To4Yka Ayru

paavyc ayru.
MoBOPOT Ayrn MOXET onpeaensaTbCs Ha 3Tane 3aaaHus paauyca. Ecnm HaxaTb kHonky [I] wau ecnm
M3 KOHTEKCTYaslbHOro MeHto BbibpaTb NYHKT UHBEepTHMpPOBaThb BpallleHMe, HarnpaB/ieHne BpalleHus
MeHsieTCs C BpaleHus no yacoson cTtpenkn (CW) Ha BpallieHvne npoTme Yacoson cTpenku (CCW) un
HaobopoT.
Ecnu BblbupaeTcs 3Ta KOMaHAa, B 30He koMaHg otobpaxaeTcsa Haanuce [CW] npu BpalieHun no

yacosoli cTpenke n [CCW] npun BpalweHnn NpoTnB YaCOBOWN CTPENKMU.

Kpyr: BcTaBnsieT Kpyr. OTOT NyHKT MMEETCSA B MEHI0, eCnu 3ajaH kog onepauunm COPA45, koTopbin
ynpasnsieT napameTpaMu 3ajaHusa HayanbHOM TOYKW OTpe3Ka B MIOCKOCTU Xy
BcTaBnaeT Kpyr no ykasaHusiM, NpMBeAeHHbIM B 30HE KOMaHAHOW CTPOKMW:
LEeHTp Ayrm
paauyc.
BpalieHune kpyra 3aiaHo Mo YacoBOM CTpeskKe.

©

Kpyr (2 Toukm): BCTaBnseT Kpyr, 3afaHHbi N0 ABYMS TOYKaM. STOT NYHKT MMEETCSA B MEHI0, ecnun
3ajaH koA onepauun COPA46, koTopbii ynpasnseT napaMeTpaMun 3a4aHns HavyanbHOMW TOYKM OTpe3ka
B MJIOCKOCTU XYy
BcTaBnseT Kpyr no ykasaHusiM, NpMBeAeHHbIM B 30He KOMaHAHOW CTPOKMW:

Touyka Hauyana (M KoHua) Kpyra

NPOTUBOMOJIOXKHAA TOUYKa Ha Kpyre.
BpalueHune kpyra 3afaHo Mo YacoBOM CTpenke.

O

Kpyr (3 Touku): BCTaBNSeT KPyr, 3aaHHbli NO TPEM TOYKaM. DTOT NYHKT MMEETCS B MEHI0, ec/n
3ajaH koA onepauun COPA46, koTopbIi ynpasnseT napaMeTpaMun 3a4aHns HavanbHOMW TOYKM OTpe3ka
B NJIOCKOCTU XYy
BcTaBnseT Kpyr no ykasaHusiM, npMBeAeHHbIM B 30He KOMaHAHOW CTPOKMW:

Touyka Hauyana (M KoHua) Kpyra

nepsasi Touka npoxopa no Kpyry

BTOpas TOUYKa npoxoaa rno Kpyry.
BpalueHune kpyra 3aaHo Mo YacoBOM CTpernke.

@ BUWHT: BCTaBAsieT BMHT. DTOT NYHKT MMEETCS B MEHI, eCnu 3ajaH ko onepauunm COPA48, koTopblin
ynpasnsieT napameTpaMu 3ajaHusa HayanbHOM TOYKM OTpe3Ka B MIOCKOCTU Xy.
BcTaBnseT BMHT NO yKa3aHWUsIM, NpUBEAEHHbIM B 30HE KOMaHAHOW CTPOKMU:

LeHTP BUHTA

KoHeuHasn rny6uHa, BbiBoAUMasi Kak pacCTOSIHME OT LileHTpa Mo OCU rNy6uHbI

paguyc/ Touka Hauana.

Bpau.leHme BWHTa 3aZaeTcs Mo 4YacoBoOM CTpenke, 4ncno I'IOBTOpeHVIVI paBHO 5.

Cnupanb: BCTaBNAET cnvpanb. 3TOT NYHKT UMEETCS B MEHI0, eCcnu 3aaaH koA onepauun COPA49,
KOTOpbIN yrpaBAsieT napameTpaMu 3aAaHua HavyanbHOW TOYKM OTpe3Ka B MIOCKOCTHU XY.
BcTtaBnaeT cnvpanb No yKasaHuaM, NpUBEAEHHbIM B 30HE KOMaHAHON CTPOKU:

LLeHTp BUHTa

KoHeuHasn rny6uvHa, BbiBOAUMas KaK pacCTOAHME OT LileHTpa Mo OoCU rny6uHbl

paauvyc/ Touyka Hayana

KOHEeUYHbIN paguyc.

BpalleHune cnmpanu 3a4aeTcs no YacoBOi CTPesike, YNC/IO NOBTOPEHUI paBHO 5.

t:l' Snnunc: BCTaBAsSET 3AUNC. DTOT NYHKT MMeeTCs B MEHI0, ecsin 3agaH koA onepauumn COPA42,
== KOTOpbIM yNpaBnsieT NnapaMeTpaMu 3aZlaHus HayanbHOM TOYKM OTpe3Ka B MIOCKOCTU Xy
BcTaBnaeT annauMnc no ykasaHusiM, NpuMBeAeHHbIM B 30HE KOMAHAHOW CTPOKMW:

LLeHTp 3/5umrnca

KpaWHAA TouKa ocu

KpaWHAA TOUKa Ha BTOPOW OCW.
BpalleHue annunca 3ajaHo No YacoBOM CTpesnkKe.

@ Snnunc (3 TOYKKM): BCTaBASET 3//IUNC, 3a4aHHbIA MO TPeM TOYKaM. ITOT MYHKT UMEETCS B MEHHO,
ecnu 3agdaH kog onepaunn COPA42, KOTOpbIM ynpaBisieT napaMeTpaMu 3a4aHus HadanbHOM TOYKM
oTpe3Ka B MJI0CKOCTU Xy
BcTaBnseT annMnc no ykasaHusM, NpuBeAeHHbIM B 30HE KOMaHAHOW CTPOKMU:
nepBasi KpalHsAA TOUYKa OCU

PepakTop nporpamm



Onepauun

164

BTOpas KpaiHAsA Touka 3ToW e ocu
paccTosiHMe LileHTpa OT BTOpPO# OCH.

Bpau.leHme 3naMnca 3ajaHo no 4acoBok CTpenke.
NcxoaHasa Touka annunca onpenensaeTca Ha ToO4Ke CMeHbl KBagpaHTa no 6onbLien ocu.

&

Ayra snnunca: BCTaBAseT Ayry 3/mnca. ITOT NYHKT UMeeTCs B MeHH, eCin 3a4aH KoA onepauum
COPA43, koTopbii ynpaBaseT napameTpamMun 3aaHus Ha4yalbHOM TOUKM OTpe3Ka B MJOCKOCTU Xy
BcTaBnaeT ayry annunca no ykasaHusiM, NpuBeAeHHbIM B 30HE KOMaHAHOW CTPOKMU:

LEHTP 3/mnca

KpaWHAA TOYKa Ha NepBOM OCH
KpaWHAA TOYKa Ha BTOPOW OCH
HauvanbHbIX yron

KOHEUYHbIN yros

BpalieHue ayru annunca MoXxeT onpeAensTbCs Ha 3Tane 3aaHus KoHeYyHoro yrna. Mpu HaxaTuu
KHOMkK [I] nnn n3 KOHTEKCTyanbHOro MeH npu Bbibope NyHkTa MHBepTMpoBaThb BpalleHue,
MeHsieT HanpaB/ieHe BpalleHUs C HanpaBieHusa no Yyacosol cTpenkn (CW) Ha HanpaBiieHue npoTus
yacosoli cTpenkn (CCW) n HaobopoT.

Bbibop KOMaHAbl CUrHaNM3npyeTcsa B 30He KoMaHg Hagnucsamu [CW] npu BpaleHnun no 4acoBon
cTtpenke n [CCW] npu BpallieHMm NpoTMB HYacOBOM CTPENKU.

MHOroyrosibHUK: BCTaB/SIET MHOMOYrOfIbHWK. DTOT NMYHKT MUMEETCS B MEHI0, ec/v 3a4aH Koj
onepaumm COPL17, KOTOpbIM ynpaBnsieT napaMeTpaMu 3aaHus HavdanbHOW TOYKKM OTpe3ka B
MJOCKOCTU Xy

BcTaBnsaeT MHOroyrosibHMK MO yKasaHusaM, NpuBeAeHHbIM B 30HE KOMaHAHOW CTPOKMU:

4YMCS10 CTOPOH (OT 3 #0 99): 3HayeHMe 3a4aeTCs AMANIOrOBOM OKHe
LI€HTP MHOrOyroJibHMKa
HauyanbHoe pebpo.

MpsaMoOyronbHUK: BCTaBNseT NPSAMOYrO/bHUK. DTOT NMYHKT UMEeTCS B MEHI0, eC/lin 3a4aH Koa
onepauum COPL16, KOTOpbIM ynpaBnsieT napaMeTpaMu 3aaHus HavdanbHOW TOYKKM OTpe3ka B
MJIOCKOCTU Xy

BcTaBnseT NpsiMOYrofibHWK MO YKa3aHWsIM, NMpUBEAEHHbIM B 30HE KOMaHAHOM CTPOKMU:

nepBas BeplUMHA MNpsiIMOYroJibHUKaA
BTOpas BepLUMHA MNPSMOYrofibHMKa, NMPOTUBOMOMOXHASA NEPBOWA.

8]

MpsamoyronbHuk (LleHTp, P): BCTaBnseT NpsiMOYrosibHUK NyTeM 3ajaHus LeHTpa u pebpa. 3T1oT
MYHKT MUMeeTCs B MEHI0, eCnv 3aAaH koj onepauumm COPL16, koTopbii ynpaBnseT napamMmeTpamm
3ajaHnsl HayanbHOW TOYKM OTpe3ka B MIOCKOCTU Xy

BcTaBnaeT npsAMOYrosibHWK MO yKa3aHuaM, NpuBeAeHHbIM B 30HEe KOMaHAHOW CTPOKMU:

LEHTP NpsAMOYrofibHMKa
BEepLUMHA NPSIMOYTO/IbHMKA.

<

MpsamoyronbHuk (CTopoHa, P): BCTaBnseT NpsiIMOYrofibHUK NMyTeM 3aA4aHUS CTOPOHbI U TOYKW Ans
OrpaHMyeHns NPOTUBOMOSIOXKHOM CTOPOHBI. [PSIMOYroNbHUK 06bIMHO MOXET OPMEHTMPOBATLCS. DTOT
NYHKT MMEeTCs B MEeHI0, ecnin 3aaaH koA onepaunm COPL16, KoTopbi yrnpaBnsieT napameTpamu
3a/aHUs HayanbHOM TOYKM OTpe3ka B MJIOCKOCTU Xy

BcTaBnseT NpsMOYrofibHWK MO YKa3aHWsM, NMpUBEAEHHbIM B 30HE KOMaHAHOM CTPOKMU:

nepBasi BEpLUMHA NpsMOYro/ibHUKa

KpalHAA TOUKa Ha NepBO CTOPOHE TO4YKa, 3aBepliatollas NepByto CTOPOHY
KpaWHAA TOUKa Ha BTOPOM CTOPOHE TouKa, onpefensiiowast nosoXXeHme CTOpoHbI,
NPOTMBOMNOJIOXHOW 3aaHHOM

&

3Be3aa: BCTaB/seT 3Be34y. DTOT NYHKT MMeeTCs B MEH0, eCniv 3a4aH ko4 onepauun COPL25,
KOTOpbI yrpaBnsieT napaMeTpaMu 3aAaHus HavyanbHOM TOYKM OTpe3Ka B MIOCKOCTU Xy
BcTaBnseT 3Be34y MO yKasaHWsiM, NpUBEAEHHbIM B 30HE KOMaHAHOM CTPOKMU:

4YMCS10 CTOPOH (OT 3 #0 99): 3HayeHMe 3a4aeTCs AMANIOrOBOM OKHe
LIEHTP MHOroyroJibHuKa

HauyanbHoe pebpo ANs 3a4aHNs BHELWIHero paauyca

BHYTPEHHWA paauyc

BblpakeHNs «BHYTPEHHWIN paanyC» U «BHELUHWI paganyCc» He AOJSIKHbI MUHTEPNpeTUpoBaThCS
abCoNOTHO: OTHOLIEHWE MeXAYy ABYMS paAvyCcaMu MOXeT MHBEPTUMPOBATLCS.

€

MonwunuHua: BCTasBaseT NOJWIMHUIO, KOTOPas MOXET 3a4aBaTbCs NOCAeA0BATENIbHOCTbIO CMEXHbIX
JIMHENHbIX OTPE3KOB W/WNK Ayr, 3aAaHHbIX A5 TOYeK, NO yKa3aHWsM, NpuBeAEHHbIM B 30HE
KOMaHAHOM CTPOKMK. DTOT NYHKT MMEETCS B MeHI0, ecnv 3aaaH koa onepauumn COPLO1.

B yacTHOCTK, MOXHO:

e MepekoYaTbCs C JIMHUM Ha Ayry, COOTBETCTBEHHO, knasuwamu: [LIu [A] unu us
KOHTEKCTYaJIbHOr0 MeHI0 Mpu BbI6Ope, COOTBETCTBEHHO, NYHKTOB MepeiTn Kk nuHum 1 MepeiTn
K ayre

Pepaktop

nporpamMm



165

TpaCAD

MEHIO Mpun Bbl60pe KOMaHAbl 3aMKHyTb Ha Ha4yaNIbHOW TOUKe

Mepexoa Ha Ayry uMeeTcs B MeHIo, ecnn 3aaaH kof onepauunn COPAO4.

e 3aMKHYTb OTPE€30K Ha HayanbHOM TOYKE MOSUVHUM KNaBuULLEn [C] WUIn N3 KOHTEKCTYaJIbHOIro

Ecnu onepauns COPLO1 He npeaycMaTpuBaeT NapaMeTpbl 3a4aHNsA HayalbHOW TOUKWM OTpe3ka B
MAOCKOCTM XY, AO/KHO 6bITb BO3MOXHO 3aLenuTb AYyry 3a npeablayLunini 31eMeHT B MpOrpaMMHOM
CMUCKe, a HavasibHasg ToyKa oTpe3ka No3uULMOHUPYETCS aBTOMATUYECKU Ha TOYUKY 3aLuenyieHuns.

| f Pa3meTka: BCTaB/sSIeT reOMeTpUYEeCcKUin 31eMeHT TUna pa3MeTKn. DTOT NMYHKT MMEEeTCS B MEHI,
i, ecnu 3agaH kog onepaunn COPL24, koTopbit ynpaBasieT napaMeTpamMmn 3a4aHns HayaibHOM TOUKMU

oTpe3Ka B MJI0CKOCTU Xy
BcTaBnseT aneMeHT Nno yKa3aHusiM, NpMBeAeHHbIM B 30HE KOMaHAHOW CTPOKMW:
HauyasnibHasA ToOYkKa oTpe3ka
KOHEYHas Touka oTpe3kKa
no6amnsocTu)

nobamnsocTu)

3aBepwuThb BBoA kHomnkov [ENTER].

HauyasbHafA KacaTesibHaA oTpe3ka (normMaTb rpaduyeckuii Nnpuuen, ycTaHaBaMBas Mbilb

KOHEeUYHasl KacaTesibHasA oTpe3ka (nonMaTtb rpaduyecknin npuues, ycTaHaBamBas Mblllb

Ha aTane BbMEPYMBAHUNA KYPCOP MbIlK NEPCOHANTNU3NPYETCA U B 30HE KOMaHA NpuBoAUTCA UMHOMKALUA 3NIEMEHTA

(nonomeHme Ha MJIOCKOCTU Xy, paanyc, yron u T.,D,.) KOTOprf/‘I AOJ/KEH BCTABNIATbCA.

OTan BCTaBKM OCTAETCS aKTUBHbLIM A0 Tex Nop, noka oH He 6yaeT oTMeHeH kHonkoi [ESCAPE] nnn komaHgom

OTMEeHMUTb N3 KOHTEKCTYaslbHOro MEHH0.

1

‘J" MoXHO nepemellaTb Mbilb He6ONbWMMYM WAramMm, B OAHOM M3 ABYX Harnpas/iieHul, BbibMpas KHOMKY
HanpasneHusa (CTpenku: BNpaso, BEBO, BBEPX, BHM3). NepemelleHme npekpaliaeTcs npm oTnycKaHMM KHOMKM.
[pMMEHEeHHbIN Wwar, B NMKCenax, paBeH ABOMHOMY 3HAa4Ye€HWIO, 3adaHHOMY B [lepcoHaamzaymmn TpaCAD kak
MuHMMaIbHbIM NOPOr NepeMeLlleHus MbIWK. [ogyepknBaeM, YTo JaHHOe nepeMelleHne B LLeSIOM He CBSI3aHo C
OCAMU KOOPAWHAT rpaHu unu Aetanu, a COOTBETCTBYET FOPMU3OHTANIbHOMY WM BEPTUKASIbBHOMY MOSIOXKEHUIO Ha

3KpaHe.

Bcerga MoXHO OTKPbITb KOHTEKCTYa/lbHOE MEHIO npaBon KHOMKOW MbIWKN: COCTaB MEHIO MOXET MeHATbCS B

3aBUCUMOCTU OT Bbl6paHHOF0 obbekTa yepTexa.

Hanpumep, MOXHO 3aaaTb KOopauHaThbl (X,Y,Z):
e nepemeLLas Kypcop MbILW B HYXXHOE MOJIOXKEHWE U Lesikas IeBO KHOMKOW

e 13 KOHTEKCTYaJIbHOr0 MeHI, KOTOPOE OTKPbIBAETCS MPU HaXaTWu NpaBol KHOMKU MbilK B rpadryeckoi 30He,

npv BBOAE KOOPAMHAT B KNETKW peAaKTMpOoBaHusl U NoATBepxAas BbI6opoM nyHkTa Ok.

o

A {5} MNpuenAzka k oBberTy

]  DGBEKT NPUEAZKK
~8 {F} NMpueAzka Meskgy rpaHamm
:-3 {01 Mpueazka k rnyBuxe
+E+ 1G} Mpweazka Kk ceTke 3

% 1%} 3abnokmposate oce X

gl {Y}3aBnokwpoeate ock Y

« Ok
XK Ormerute

Ob6sa3zaTenbHOE yCcnoBMe 3ajaHus BblaeneHo nsobpaxeHmeM crieBa OT TeKCTa (BOCKAMLATENbHbI 3HaK) U APYTUM

LBeTOM hoHa MoJis peaakTMpPOBaHUS.

Takum e o6pasoM MOXHO 3a4aTb 3HaYeHWe ApYrMMn MeToaamn. PacCcMOTpUM paauyc Kpyra:

e Mpuv NepeMeLLeHMn Kypcopa Mol BbMEPUYMBAETCS PaAWyC OT LeHTPa Kpyra A0 HY>KHOrO MoSIoXeHUs
e KOHTEKCTYa/IbHOr0 MEHI0: 3HaYeHue paauvyca BBOAWUTCS HaMpsMyto.
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Ons CTUPaHUA NocneaHero BbIMO/IHEHHOINO B None 3adaHuA Ha)XaTb 3HAYOK ad

nonem.

y paCI'IOJ'IO)KeHHbIVI pAOOM C 3TUM

Hanuune n ncnonb3oBaHue KOHTEKCTYa/IbHOroO MEHIKO YepTeXa, a TakKXe NpuBeAeHHbIE HMXXE NOJIOXKEHUA NO
PEXNMY NPpUBA3KU AEeNCTBUTENbHbI HE TONBKO AN 3Tana BCTaBKU U3 MEHIO 4YyepTexa, HO U Ana Apyrux
MHTEPAKTUBHbIX PEXMNMOB BCTaBKU W/Vnn U3MeHeHus nporpaMmMmbl: HENOCPEACTBEHHO M3 OKHa BBOAA AaHHbIX
TeKyLLl,eVI onepauunn nnn NnpuMMeHeHna MHCTPYMEHTOB.

PaccMoTpuM agpyrue KoMaHAabl, NpefyCMOTPEHHbIE B KOHTEKCTYasIbHOM MEHIO:

'P'= Ucnonb30BaTb NOC/IEQHIO TOYKY A0CTYMHA TOJ/IbKO Ha 3Tane BBOAA HayaslbHOM TOYKM HEKOTOPbIX

reoMeTpuyecKmnx 3N1eMEHTOB, HaNpuUMep, ANHUU UK AYTU N0 TPEM TOYKaM, U 33[aeT TOYKEe KOOPAMHATbI

nocneaHero BCTaBJIEHHOMO 3/ieMeHTa. [lepBas Touka oTpe3ka MOXeT 3auennsaTbCs 3a npeabiayLunii 31eMeHT B

NporpaMMHOM cnncke. 3auensieHne BbIMNOSIHAETCS C NPOAOIKEHMEM NPOMdUNA eCnin TOIbKO 3TO peasibHO

BO3MOXHO. Ecnn, HanpuMmep, npeabinyLinii 3neMeHT SBASeTCS TOUYKOW, NPy aKTMBM3aL MM 3TOM KOMaHAb!

NPOUCXOAMUT MO3ULMOHMPOBAHME HaYaNbHOM TOUYKM JIMHENHOrO OTpe3Ka B MOSI0XKEHME TOYKM, HO KakK Hayasno

HOBOro npodwuns. MNMoaknyeHne UNn OTKKYEHME MOXET OCYLLECTBAATLCS TakxXe Npu HaxaTtum KHonku 'P'.

'S'= MNpuBsA3Ka kK 06bekTy TpebyemMoe MO3ULMOHNPOBaHWE BCTaBJISIeTCS MO KOOpAMHAaTaM, onpeaesieHHbIM

onuuen, akTUBMPOBAHHOW B MeHI0, KOTOpPOe OTKpbIBAaeTCs Npu Bbibope onuun O6beKT NPUBA3KU:

e 3anporpaMMuMpoBaHHasi TOYKa: NO3NLMOHMPOBaHME BbINONHSAETCS Ha 6nmxanyo K Kypcopy
3anporpaMMMpoBaHHY0 TOUKYy. MoXeT Takxe noAkIyaTbcsa codeTaHnem knasuw [CTRL+P].

e Touka B OKPECTHOCTM: MO3MLUOHMPOBAHME BbINOHSAETCS Ha bavxkainwen K Kypcopy Touyke (Hanpumep,
NonoXeHue onpeaenseTcs no Ayre Uin JIMHEMHOMY CerMeHTy). MoXeT TakXe MOoAK/IYaTbCs CoOYeTaHMEM
knasuw [CTRL+N].

e CpeaHsifa TOUKA: NO3MLMUOHMPOBAHWE BbINOJHAETCS Ha CPEeAHIO TOUKY AYrM WU Ha JIMHEWHbIA CEerMeHT.
MoxeT TakXxe noakayaTbCcst coyeTaHnem knasuw [CTRL+M].

e LleHTp Ayru: no3nuMOHMPOBAHME BbINOHAETCS B LEHTp AYyrK, Kpyra wim annunca. MoxeT Takxe
noaka4YaTbCcs codeTaHnem knasmw [CTRL+C].

o Touka nepeceyeHus: NO3NLNOHNPOBAHME BbINOSIHAETCS Ha NepecedyeHne OTpPe3KoB (3@ UCKIIYEHNeM
oTpe3koB PasmeTku L24). MoxeT Takxe NoAKa4YaTbCs codeTaHveM knasuw [CTRL+I].

¢ Touka Ha nepneHAUKYNsipe: NO3ULNOHNPOBAHME BbINOSIHAETCS Ha JIMHENHbIN CEerMeHT, Ayry, Kpyr Wan 37mnc
HauuHasa C Npeabiayllelt TOYKM NPUMEHEHUS] B HanpaB/ieHUW, NepneHaAnKyNspHOM 3TOMYy OTpe3Ky. MoxeT Takxe
noakaYaTbCcs codeTaHnem knasmw [CTRL+0O].

e Touka Ha KacaTeJsibHOW’: NO3ULMOHMPOBAHWE BbINOSIHAETCS Ha NIMHEHbIN CErMEHT, AYrY, KPYr Wau 3AaunC
HauuHasa C Npeabiaylielt TOYKM NPUMEHEHNS B HanpaB/ieHUM, KacaTeNbHOM 3TOMY OTpe3Ky. MoxeT Takxe
noakntoyaTbcs covyetaHnem knasmw [CTRL+T].

¢ Touyka Ha cMeHe KBaipaHTa: No3MLMNOHUPOBaHWE BbIMNOJIHAETCSH Ha Ayre, Kpyre wiun 3anaunce B TOYKE CMeHbI
KBagpaHTa, 6nmxanliel K NofoXeHuo Kypcopa. MoxeT Takxe noAkovatbcs coveTaHueM knasvw [CTRL+Q].

e Pe6po rpaHm: no3vuMOHMPOBaHME BbINOHSAETCS Ha Kpato Win Ha pebpe rpaHu 6nuxe BCero K nofoXeHuto
Kypcopa. B yacTHOCTH, NO3MLMOHMPOBaHME OKa3biBaeTCs TOYHO Ha OAHOM M3 pebep rpaHu, Koraa ykasartesb
HaxoAuTCs 3a npeaenamu rabapuUTHOroO NPSIMOYroJibHMKA FPaHn WK o4YeHb 6/1M3K0 K HeMYy. MoXeT Takxe
noakntoyaTbCcs covyetaHnem knasuw [CTRL+E].

Ha cTpoke COCTOSIHUSI yKa3biBaeTCsl TUM NPUBS3KU, NMOAKIIIOYEHHOIO Ha 3Tane yepyeHus. MoaKItOYEHNE NPUBS3KY
K 3anporpamMMMpoBaHHOMY 06BbEKTY OrpaHMYMBAETCS AaHHbIM BBOAOM U MpU HEO6XOAMMOCTU AOJIKHO BbBbIBATLCS
NMOBTOPHO A/1s1 MOC/EeAYOWEro BBoAa.

'F'= MpuBA3ka Mexay rpaHsAMM rNpu NpuesA3Ke, akTUBHOM Ha 3anporpaMMMpoBaHHOM 06bekTe, MomMck obbekTa
NPMBA3KM pacrnpocTpaHAeTCsa Ha BCe oTobpaKkeHHble onepaumnun, Aaxe eCan OHM 3aAaHbl HA APYroW rpaHu.
MoakntoyeHne/oOTKIOYEHNE MPUBSA3KN MeXAY FPaHAMM MOXET BbIMONHATBCSA TakxXe HaxaTtueM knasuwmn 'F', a
BbI6OP KOMaHAbl CUrHanM3nMpyeTcs B 30He KoMaHa Haanucsmu [F On] vnu [F Off]. Mpusaska mMexAay rpaHsiMu
ABNAeTcs peanbHO pabouel npyu obHapyXeHUn AeNCTBUTENBHOro obbekTa NpuBSA3KM BO6AM3M NOMOXKEHUS MbILN
WM eCnn MOoNIoXKEHME MbILLW OKa3biIBAETCA Kak MMHUMYM B npejesniax 30Hbl NpeACTaBNeHUs rpaHu.
Moapa3symeBaeTcs, YTO MOUCK M3HAYaNIbHO OrpaHMYMBAETCS onpeaenieHHON rpadnyecKkoin 30HOM, OTLLEHTPOBAaHHOW
B Touke wenyka (otobpaxeHue rpadmyeckon 30Hbl MOUCKa NPUBOAUTCS HUXKE): eCNM B 3TON 30HE He
obHapyXunBaeTCs HMKAKOro o6bekTa, HO MOMOXEHWE MbIlLM OKa3biBAETCA B Npeaenax 30Hbl MpeACTaBeHUs rpaHu,
HayMHaeTCs MOMCK Cpean BCex onepauuii B MPOrpaMMHOM CMUCKE 3TOW rpaHun. MoNoXUTeNbHbIN UCX0A 3TOro
noucka peluaeT BbI6Op MPUBA3KKN MeXAy rpaHsaMW, B MPOTUBHOM CJlyyae MOUCK peluaeT oCTajlbHble BblbpaHHble
peXuMbl MPUBSA3KW.

Mpu BbIGOPE TMMA NPMBA3KW TOYKM Ha NeprneHAnKynspe, KacaTtenbHOW unn pebpe rpaHn BCe paBHO MPUMEHsIETCA
npvBsizka 3anporpaMMMpOBaHHOM TOUYKW. Bbibop NpMBSA3KM MeXxay rpaHsaMU NOAroTaBAMBaET aKTUBU3aLLMIO
TakXXe npuBsA3KM K rnybuHe.

B pexuMe "rpaHb-aetanb' Heob6xoamMMo BbibpaTh MNprBA3KY MexAy rpaHaMu And NOAKIIOYEHMS MOMCKa Cpeaun BCex
onepauui, 3anporpaMMUpOBaHHbIX B pexuMe "rpaHb-AeTanb”, Aaxke Ha rpaHn, OTAIMYHOM OT TeKylleh. B aTom
cny4vae, ecnim Heo6xX0AMMO OrpaHNYMTb MOUCK TOMbKO OnepaumsaMn "rpaHb-AeTanb"”, MOXHO OTK/IUYUTb
oTobpakeHne 3anporpaMMMpPOBaHHBIX CMIMCKOB Ha APYruX rpaHsXx.

MpuBa3ska Mexxay rpaHAMK, B 11060M Cnyyae, JOCTYNHa TONbKO B pexume Professional.

'D'= MNpuBA3Ka K riybuHe ¢ akTUBHOW NPUBA3KOM K 3anNporpaMMMpoBaHHOMY 06bekTy, Tpebyemoe
NO3ULMOHUPOBaHWE ONpeaenseTcs TakxXe cocTaBasowen rnybuHbl. MoaknoveHne/oTKIIOYEHNE NPUBA3KU K
rnybuHe MOXeT BbINONHATLCSA TakKXe HaxaTueMm knasuwu 'D', a BbIGOpP KOMaHAbl CUrHAIM3MPYeTCsl B 30He KOMaHA
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Haanmcsamu [ZETA On] vnn [ZETA Off]. MpuBsa3ska K rnybuHe siBnseTca peanbHO paboyelr, ecnm 3To No3BonseT
06beKT MpUBSA3KKU. B 4AaCTHOCTM, UCKOYAIOTCS NPUBSA3KKN K TOYKE: MepeceyeHusi, Ha Nepnenavkynspe uin Ha
KacaTesnbHOW.

'G'= MNpuBA3Ka k ceTke TpebyeMmoe NO3ULNOHUPOBAHNE OMNpeaensieTCs Kak BeplimMHa CeTKM, bnuxaniwas K Touke
wenyka Mbiwun. MoaknoyeHne/OTKIOUYEHNE NPUBSA3KM K CETKE MOXET BbIMNOSIHATBCS TaKXe HaXaTUeM KaBuLLM
'G', a BbIbop KOMaHAbl CUrHanNM3npyeTcs B 30He kKoMaHAa Haanucsmm [G On] nnu [G Off]. MNMpues3ka k ceTke
MOXeT aKTMBU3NPOBATbCS AaXe ec/in ceTka He oTobpaxaeTcs, B MPOTMBHOM Cllyyae NpuBsi3Ka NPUMEHSIETCS K
oTO6pakeHHON (pelleTKon uan TouKamm) ceTke.
Ecnu npuBsiska NpuUMeHSIETCS K CETKE pPEeLUeTKOWN, MOXHO NPUMEHUTb AOMONHUTENbHYO ONUUI0, Bbibupas oavH 13
Tpex BapuaHTOB, NpeAyCMOTPEHHbIX B MEHIO MyHKTa MPUBSA3KMU:
e [lpnBsI3Ka K ceTKe: NpUTArMBaeTCs Ha Toukax ceTku ((PyHKLMOHMPOBaAHME MO YMOYaHMIO)
e TOUKa Ha ropu3oHTasIbHOW MpPSIMON: MPUTSMMBAETCS Ha TOUYKAX CETKU B BEPTUKAIbHOM NpUBSI3Ke, a 3aTeM
nepemeLlaeTcs ANCKPETHO MO onpefesieHHOM TakuM 06pa3oM ropu30oHTasIbHOW NPSIMOW.
e TOUKa Ha BepTMKanbHOW MPsIMOIA: MPUTSAMMBAETCS Ha TOYKaX CETKWM B FOPU3OHTANIbHOM NpUBSI3Ke, a 3aTeM
nepemeLlaeTcs AUCKPETHO MO onpeAesieHHOW TaknuM o6pa3oM BepTUKaNbHOW MPSMOW.

'X'= BnokmpoBaTb OCb X 1 'Y'= BsiokMpoBaTb OCb Y He [OMNyCKalT NepeMeLleHme Kypcopa B HanpasieHun X
mnn Y. MopknitoyeHne/oTKAOYEHME MOXET OCYLLEeCTBAATbCSA Takxe HaxaTtmeM knasuw [X] wam [Y]. bnok
OBWKEHUS MPUMEHSIeTCS K TeKyLlen onepaunm unmn, ecnvm noakayeHa npmssska, CYMMUpPYeTCs K BbibpaHHON
XapakTepucTuke npuBsa3ku. BnoknpoBka B OAHOM HanpasfieHMM aBTOMaTU4eCckn pa3bnoknpoBbIBAET Apyroe.

'T'=KacaTe/ibHblii OTPE30K aKTMBU3MPOBaH Npu BBOAE OTpe3Ka, NpoaosxalLwero npodbwunb, U 3acTaBnseT
0Tpe30K (IMHENHbIN UAN Ayry) BbIMTK MO KacaTeNbHOW M3 3Toro npoduns. MNMopsaaok 3ajaHns reoMeTpu4eckoro
oTpes3ka cneayLwmii:
e fyra onpeaensieTcs no3vLMOHUPOBAHNEM KOHEYHOW TOUKM
e JINHENHbIA OTPe30K onpeaenseTcs NO3MLUNMOHMPOBAHWEM KOHEYHOW TOUKK, B Nt06OM cny4vae, npvBeAeHHbIM
Ha HanpaB/fieHWe KacaTeNbHOW, WaK AaBas ANMHY 3TOro oTpeskKa.
MoaknioyeHne nnm oTKIIOYEHNE MOXET OCYLLECTBAATLCA TakXe Npu HaxXaTum KHonku 'T.

'Z'= OTMeHUTb NoCJIeAHUA OTPE30K MMEEeTCS B C/lydyae BBOAA MOMUAMHUM U OTMEHSIET NOCNEAHNA BBEAEHHbIM
oTpe30K. MoAKNIoYEHNE AN OTKIIOYEHNE MOXET OCYLLECTBAATLCS TakXe Npu HaxXaTum KHonkwu 'Z'.

Ha sTane BCTaBKU U3 MEHIO ‘-IepTe)K nwnn, B nobom cny4yae, - B UHTEPAKTUBHOM peXuMe, B CTPOKE COCTOAHUA
npuneoaAnNTCA VIHd)OpMaLI,VIﬂ Nno TEKyLWeMY CHUTbIBAHUIO:

“¥=338.4843:6,-95.1881 AH
onpeaesieHHoOe MOJIoXKEHWe AN MblllM Noc/e npoueayp npussisku. B
YacTHOCTMU: u306paxeHue cneBa ykasbiBaeT TUMN PeLUeHHON NpMBS3KM (HampuMep, 3anporpaMMnpoBaHHast Touka,

=] o
CpeaHsist Touka U T. A.), < BbIBOP AYeiiKM yKa3blBaeT, UTo Gblla pelleHa NpUBA3Ka Ha rpaHsiX.
B vHTepakTuBHOM Npoueaype Npu 3anpoce NpuBA3KM K 06BbEKTY, MOXHO 0TO6pa3unTb npuuen, NCNoNb3yeMbiid As
+

pelleHus NpuBA3KK, BbiBMpas sueiky *5* B cTpoke COCTOSIHMA. Ha pUcyHKe MosicHAETCS (YHKLUOHUPOBAHME:

BblA€NEHHAA NMYHKTUPOM 30Ha yKa3blBa€T pa3Mep, A0 KOTOpPOro 6blna paclwmnpeHa rpad)mquKaﬂ 30Ha Nouncka
obbekTa NPpUBA3KMN. Ee MoxHO YKa3aTb KakK npuuen npuBasKu. Kak Y>X€& roBopunocCsb, FpaCbVI‘-IeCKaﬂ 30Ha Noucka
OorpaHuM4yeHa: OHa Ha4YMHaeTCcda oT MWUHUMaNbHOM pa3MepaMn B HECKOJIbKO NMUKCENIOB U paCllnpsaeTca Ao
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MaKCMMasibHOM 30Hbl, NOKa He byaeT HangeHo cooTBeTCcTBMe (CM. Takxe UHamBmuayanmsauma TpaCAD OBuabl
OMbiwb).

PucyHok MoXeT COOTBETCTBOBaTb C/lydatd NepeHoca OTBEpPCTUs, 3anporpaMMMpOBaHHOIO Ha rpaHu 3, Ha
OTBEpCTUe Ha rpaHu 1: Ha rpaduke NokasaHo, kak 6blia paclumpeHa 30Ha NoMcKa A0 BKJIIOYEHUS OTBEPCTUS B
rpaHu 1. MonoXeHune MbllK COOTBETCTBYET LLeHTPasbHOM TOYKe npuLena npuBsiaku.

MHoro 6b110 cka3zaHo 0 BbibMpaeMbIX pexmnMax NpmMBsa3Ku: obbekTa, rMy6buHbl, rpaHu.

B no6boM cny4yae, o4eBMAHO, YTO CaMOe 3/IeMEHTapHOE YC/IOBME ANt UHTEPaKTUBHOMO pa3MelleHns AelcTByeT
6e3 Kakon-nmMbo aKTMBHOWM NPUBA3KU. B 3TUX yCoBUsAX NonoxeHne rpadmMyeckoro ykasartesns B ABYXMEPHOM
U3MEepPEHUN NPUBOAUTCSA B TPEXMEPHOE 3a CYeT NpMMeHeHUs NpeobpasoBaHusl U3 KOOPAMHAT 3KpaHa Ha
NJIOCKOCTU Xy ONpeAeneHust TeKyLen rpaHn B HYJIEBYHO KOOPAMHATY Z ry6uHbl.

Bsoa 3aknagok

| pPROFESSIONAL |

3aknaakun npeacTtasnstoT coboi BcrnomoraTesbHble 06beKThl, KOTOPblE MOXHO A06aBUTb K rpaduyeckomy
npeAcTaB/EHUIO A1 OTMETKM 3HAUYMMbIX NOSIOXKEHU. Hanpumep, MOXHO 3a4aThb 3aKNaAKM B PeXUME MPUBA3KK K:
TOYKaM rnepeceyeHus, LLeHTpax, TOYKaM CMeHbl KBagpaHTa.

YnpaBneHue 3aknagkamu - 370 cneynanbHas BKAaaKa, NogkaoueHHas Ha aTane KoHdurypauum TpaCAD, Ho
TOoNbKO B MNpodeccnoHanbHOM pexume.

A B A B <.z

% L 97.0479,206.837.18 57.0479,206.837.0
B P 291.046;340.5105.18 291.046,240.5105:0
& 3 470.5268,163.5944.18 470.5268,163.50944:0
@ 4 608.0125;284 32384.128 608.01253;284.3284.0

M1-=2: d¥=193.9981 dY=133.6735 d7=0.0000 d=235 5526

BokoBas cTpoka COOTBETCTBYeT KOMaHAaM:

4 TpnceBouTb 3aKNafKy: 3Ta KOMaHAa aKTMBHA Ha BMAE rPaHMW W 3aMyCKaeT MHTEPaKTUBHYIO Npoueaypy
3aaHnsa HOBOro MOJIOXKeHUs 3aknaaku. MNopaaok ynpasneHus npouenypon nogobeH komaHaam yeptexa. B
YaCTHOCTMU:

e He ynpasnsieT NMpUBA3KOW MeXAY rpaHAMMU

o MpwuBaska k rnybuHe npuHyanTeNbHO NoaknoyaeTcs 6e3 BO3MOXHOCTM OTKOUeHUs Bblibopa (NpuBsA3Kka
K XapakTepucTuke - BCerga npvsaska K rnybuHe).

B noaTBeEpXAeHME NONoXeHUs B Tabnuvue 3a4aeTcsl HoBasi CTPOKa, B KOTOPOW yKa3blBAeTCS MONOXEHNe

3aKknaakun B abcontoTHbIX KoopanHaTax getanu (ctonbeu: X..Y..Z..) n Tekywel rpaHun (ctonbeu: X..y..z..).

Onsa Bbixoaa u3 npoueaypbl HaxaTb ESCAPE.

MoxHo 3agaTb Ao 50 3aknajok.

Y6paTtb 3aKnaAKy, COOTBETCTBYIOLLYIO BbibpaHHOM B Tabnuue cTpoke
Y6paTtb BCe 3aknaaku B tabnvue
MokasaTtb 3aKnagku: BbibpaTb 3TO Nosie AN 0TobpaXxkeHns 3aknanok

&

3aknagka oTobpaxaeTcsl C CUMBOJIOM, MOXOXWUM Ha hlaXoK, U HOMEpPOM,
COOTBETCTBYIOLMM HOMEpY MO NOopsiiky CTPOKU B Tabnuue.

Mpy HanMumMn 3aKNafokK MHTEepaKTMBHbIE NMpoueaypbl 06yvyeHna KOOpANHAT MOryT BbibupaTb NPUMBSA3KY TakXe Ha

3TUX 06beKkTax M3 MeHIo Bbibopa O6bEKT NPUBA3KMU:

e 3awnagka: nos3vuMoHMpOBaHME BbINOMHAETCS Ha 3aknaaky, 6nmxkanwyto K Kypcopy. MoxeT Takxe
noakntoyaTbcs coyetaHnem knasuw [CTRL+F].

3aknagKky CUYUTAKTCS OTHOCALWMMUCA K MpOrpaMMe B KOMM/JEKCe M ajanTauns nosoXeHuin K cuctemMe KoopamHat

TeKyLeln rpaHn BbINONHAETCS aBToMaTMyeckn. Tabnuua 3aknagok octaeTcsa 6e3 M3MeHeHUn Npu 3aKpbrun

nporpammbl: 06HyfeHne A0MKHO 3anpalmBaTbCs BbIBGOPOM KOMaHAbl N3 KOMaHAHOW CTPOKM.
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Bknaaka 3aknaaku obecneumBaeT Hannume TakXe pacCTOSIHUI MexXAay ABYMS MO3ULUAMMU:

e MnepeMecTUTb BbI6Op Ha CTPOKYy Tabnuubl (Kak NOKasaHO Ha pUCYHKe: CTpoka 1);

e 3aTeM NepeMecTUTb Mbilb Ha APYry CTPOKY

B 30He nog Tabnuuern NpMBoAATCSA pacyYeTHble PacCTOSHUSA MeXAy ABYMS MO3MLMSAMWU ANs KaXKA0M M3 Tpex ocen
abcontoTHoM cmuctembl koopanHaT getanum (dX, dY, dZ) v kak abcontoTHoe paccTosiHue (d) . Kak nokasaHo Ha
pPUCYHKe: MexAay ABYMS no3vumsamm B Tabnvuye (M1->2).

N3meHeHue n BBoa

Bbl6paTb TOUKY BCTaBKM B NPOrpaMMHOM CNuUCKe

Ha Buae rpaHu Tekyuwas onepauum BblaensaeTcs Kak B 30He TekcTa ASCII, Tak 1 B 30He rpadmyeckoro
npeacTaBfeHnsa rpaHn. 30Ha 3a4aHusa onepaumn COAEPXUT HAaCTPONKKN onepaumu.

MpokpyTuUTb M BbIGpaTh TEKYLLYI0 onepauuio Ha rpacduvueckom Buae
30Ha rpadunyeckoro npeacTaBieHUs rpaHM CTAHOBUTCSA MHTEPAKTUBHOM MpU LeyKe KYpCOpOM B 3TOM 30He.

PeanusoBaHbl cneagyowmne cutyaumm:

e NpsiMOe HaBefeHMue Ha onepauuio (LesIYOoK B 30He): NepeMeLlaeT akTUBMPOBAHHYO ornepaumio Ha
onepauwuio, 6onblue BCero nNpMbamMxarLyCcs K NOA0XKEHNIO, MOKa3aHHOMY MbIlblO. B yacTHOCTM, nouck
BbINOJIHAETCS MO BCEMY NMPOrpaMMHOMY CMMCKY OT MepBOro Ao nocneaHero 610ka, HO TONbKO AN onepauum,
KOTOpble 0TO6paxatTCsa B AaHHbIM MOMeHT. M3 noucka nckntovarTcs normyeckune onepaumn (IF, ELSE, ENDIF)
WU KOMMEHTapun 1 onepauun, He oTobpaxeHHble BCNeACTBME NpUMeHeHns dunbTpos Buaa. Bce BbiIbopbl rpaHmn
obHynsatoTCca. ECnv akTMBHO IpexMepHoe npeacTaBaeHue AeTanu, TpebyeTcs NnoscCHeHWe: B 3TOM Ciy4yae
NoWCK onepaumun BbINONHAETCA Ha rpadmMyecKOM YpPOBHE C MOAK/IIOYEHUEM MpoLeaypbl, onpeaenstowen
onepauuio, NpeacTaBiEHHYIO BHYTpU onpeaeneHHon obnactun noncka, BOKpPYr NOAOXKeEHUS Mbiwn. Ecnn aToT
NOWCK UMEET MOJIOXKUTENbHBIN UCXOA, ONpeaeneHne onepauunn NoaATBEPXAAETCS, B NPOTMBHOM ClyYyae Le/q0K
WrHOPUPYETCSH: 3TO 03HAYaeT, YTo rpaduyeckoe onpeaeneHve onepaumnm TpebyeT Bbibopa NONOXKEHUSA psIAOM C
onepauwuen. ina onpegenexHns ob6nacTn nomcka Ha Buaeo CM. naparpad, COOTBETCTBYHOLWNMA
NuansuayannsmpoBarb->Buabi->MbiLub.

e MPOKPYTKAa NMpPOorpamMmbl. HaXKMaoTCH KHOMKMW:

e <CTpenka BBepx>: NepeMellaeT akTMBMPOBaHHYO CTPOKY K npeabiayuwemy 610Ky B cnucke,

e <CTpenka BHMU3>: nepemellaeT akTMBMPOBAHHYIO CTPOKY K cneayouwemy 610Ky B crnmcke,

e <[Mpeabiayuwan cTpaHyua>: nepeMellaeT akTUBMPOBAHHYIO CTPOKY Ha CTpaHuuy BBepx (pasmep CTpaHuubl
onpegeneH B 10 cTpok),

e <Cnepyrljana cTpaHuua>: nepemMellaeT akTUBMPOBAHHY CTPOKY Ha CTpaHuLy BHU3,

¢ <Hauyano>: nepemellaeT akTMBUPOBAHHYIO CTPOKY Ha MepBbii NPOrpaMMHbIi 610K,

o <KoHeu>: nepemellaeT aKTUBMPOBAHHYO CTPOKY Ha MOC/EAHUI NMporpaMMHbIi 610K.

B nepeuncneHHbix 34echb cny4vasx Tekyllas onepauns MoOXeT He oTobpaxaTtbcs.

Kakabl pa3 npu U3MeHeHUM aKTUBHOM onepalunm BCe Bbi6Opbl rpaHn 06HYNSAITCSA UAKM oCcTarTcs 6e3 nsMmeHeHun B

3aBUCUMOCTU OT HacTpoiku [lo6aBuUTb Bbi6opbl B UHAMBMAYanusmpoBaTb->Cpena->/lecTBUe.

MpokpyTuTb M BbIGpPaTh aKTUBM3MPOBaHHYIO onepauuto B TekcTte ASCII

MO>XHO NpoKpy4MBaTb NpOrpamMMy HemnocpeacTBeHHO B TekcTe ASCII.

PeanusoBaHbl cneayowmne cutyaumm:

e rpsiMOe HaBeAeHWe Ha onepauunio (LWenYoK B 30HE): nepeMellaeT TEeKYLLYI CTPOKY Ha CTPOKY, yKa3aHHYo
MblWwbto. Bce BbIGOpbI rpaHn 06HYyNs0TCS.

NPOKpPyTKa NporpaMMbl. HaXxMMarTCs Te e KHOMKMU, KOTopble NCMO/b3YHTCS ANS NPOKPYTKU NPOrpaMmel B
rpadmyeckoM npeacTaBneHnn. Kaxxabii pa3 npn M3MeHeHUM akTMBMPOBAHHOM onepauum BCe BbI6OPbl rpaHu
cbpacbiBatoTCs

MpoKpyTUTb N BbIGpPaTh aKTUBU3MPOBAHHY O ONEepaL o KOMaHAaMU B MEHIO
MO>XHO BblIbpaTb TEKYLLY0 Onepaunio Takxxe KoMaHAaMu, NpesyCcMOTPEeHHbIMX B rpynne PacnosiodXurb B JIMHUIO
BK/JaAKM PeaaKrupoBaHue:

I1epBas| onepauua: nepeMeLllaeT TEKYLWYH onepauuio Ha NepByto onepaunio B CNUCKe.

|n i

MocneaHss onepauus: nepeMeLlaeT TEKYLLYIO ONepaLmio Ha NoceAHIOn onepaunio B cnucke.

B

Mpeabiaywan onepauma: nepeMeLlaeT TEKYLLYIO ONepaumio Ha Npeaplaylyto onepaumto. (CM. Takxe
nyHKT: CooTBeTCcTBME Ha npodwuiax)

<[] (&)

Cnepyrouwlan onepauums: nepeMellaeT TEKYLLYIO onepaumio Ha cieaytowyto onepaunto. (CM. Takxe
nyHKT: CooTBeTCcTBME Ha Nnpodunax)

|

CooTBeTcTBME Ha ﬂpOdJVIﬂilX: npun NOAKMKYEHUN 3TOr0 NyHKTa ABE npeabiayuimne KomaH4abl
paccMaTpuBatoT I'IpOCbVIJ'IVI KaK eauHbI 3N1IEMEHT, 3a4aHHbIA Ha MOAroTOBKE nnn, B OTCyYTCTBME NOArOTOBKMU,
- Ha onepauyun Hadana I'IpOdDVIJ'Iﬂ.

Ecnn sToT NYHKT HE NOAKNIKYEH: ABE Npedbiayuine KoOMaHAbl NPOKPYy4YMnBakOT I'IpOFpaMMHbIVI Cnncok,
NMPpUMEHAA COOTBETCTBUME ANnd KaXAaou oTaenbHOM CTPOKMW.

e
.
A
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Onepauusa Havyana npodwuna: nepemellaeT TeEKYLLYIO ONepaLmio Ha onepauuio Havyana npodunsa:
AelCcTByeT, eCu TeKylias onepaums OTHOCUTCS K Npodwuto.
STa KOMaHAa MOXEeT npefycMaTpuBaTbCs TakXe B JIOKanbHOM MeHo TekcT ASCII n paduueckuin

)

KOHTEKCT.

Onepauusa KoOHLa nNnpoduna: nepeMellaeT TEKYLLY onepaumio Ha onepauuio KoHua npoduns:
LENCTBYET, eCNn TeKylas onepauuns OTHOCUTCS K npodunto.
OTa KOMaHAa MOXeT npeaycMaTpmMBaTbCs TakXe B JIOKanbHOM MeHto TekcT ASCII u Mpadurueckun

e

KOHTEKCT.

MepeilTn K CTPOKe ...! NepeMeLlaeT TeKyLyo onepauuio Ha onepauuio ¢ 3aaaHHbLIM HOMEPOM Mo
nopsiaky. 3Ta KOMaHAa MOXET MOAK/YATLCS TakXe U3 CTPOKU COCTOSIHWS MPU LLeNyKe Ha 30He, B
KOTOpOW oTo6paxkaeTcsi HOMep Mo NopsAKY TeKyllei NporpaMMHOM CTPOKU 1 obLiee YMCIO CTPOK

% 11|] Cnepytoulee cooTBeTCTBME: NPU NOAKTIOUEHUM STOFO NYHKTa OAWH LLENYOK Kypcopa B rpaduyeckoit
30HEe BbIMNOJIHSIET MOUCK B MPOrpaMMHOM CMUCKe HauuHasa C TeKylueil onepauuun Ao nocneaHero 6noka.
Ecnn 3TOT NyHKT He NoAK/YEH, MOMCK OCyLlecTBnseTcsl, B O60OM cnyyae, no BCEMY NMPOrpaMMHOMY
CNUCKY W BCerga C Hayana cnucka. Bemay Toro, 4to 3TO rpadmyeckoe conocTaBieHne, N3 noucka
MCK0YATCS onepauunm, He oTobpaxkeHHble B rpaduyeckomn 30He.

B cnyyae HanoXxeHHbIX onepauuii BbI6op 3TOro Tvna No3BossieT NpoKpy4yMBaTh BCE onepauun, 3aaaHHbie B
OAHOM noJsioxeHun. Ecnmn nouck He faeT pesynbTaToB, Bbibop Cnepyrouee COOTBETCTBUE
cbpacblBaeTcsi aBTOMaTUYECKW.

BcTaBuUTb OTHOCUTEJIbHO TeKyI.I.I,eVI onepauymm

Ha CTpPpOKE COCTOAHUA MMEETCA 3HA4YOK = I"'.:
e MNpn akKTUBMPOBAHHOM Bbl60pe onepaunn BCTaBnAaAKTCA nocne TeKyLLl,eVI onepauunu;
e MNpUN HEAQKTUBUPOBAHHOM Bbl60pe onepauunn BCTaBNAKTCA A0 TeKyLLleVI onepauunu.

Ecnv BCTaBka OCYLLECTBAsSIETCA nocepeanHe nNpoduns, MOXHO CMECTUTb TOUKY BCTaBKM B MOJIOXEHWE A0 UK
nocsne atoro npoduns.

Bbi6op

Bbi6op onepauuii NoAKIoYEH TONBKO Ha BUAE MPpaHW U C NPOrpaMMoit C HEMYCTOW rpaHblo. HeBO3MOXHO
BbINOJIHATb YaCTUUHbIE BbIGOPbI CI0XHOW onepauuy (NOAMPOrpaMMbl UM MakponporpaMMbl) UM MHOXECTBEHHOMO
oTpeska npoduns.

Mopsaok Bbi6opa onepauuii Ha rpacduueckom Buae
PeanusoBaHbl cnefytoline coueTaHns KnaBull C NPUOPUTETOM B COOTBETCTBMMU C NMOC/IEA0BATENbHOCTbIO MYHKTOB:

[ns BbMepuYMBaHWS OKHa yAepXMBATb HAXXaTOW NEBYI0 KHOMKY MbilM U 6yKCUMPOBaTb A0 MOSYYEHUS HYXHOro

OKHa.

BbibnpatoTcs onepauunn, 3ak/oveHHble B OKHe. B yacTHocTu:

* YUUTBIBAIOTCS TOJSILKO Onepauun, npeacTaBfieHHble Ha Buae (NpUMeHsAeT akTMBUPOBaHHbIE BUAbI U PUNBLTPbI
n3obpaxeHus)

e MO3TOMY MCKJ/IOYAIOTCH M3 NOUCKA SIOrMYeCKMe N KOMMEHTUPYEMble onepaunm

e BbI6Op 30HblI HE MEHSIET aKTUBHYIO CTPOKY

[Shift+(neBas kHONkKa MbIWM HaXkaTa)]: 3anyckaeTt BbIGOP 30HbI.

[Shift+(neBas kHonka Mbiwm HaXkaTa)]+[ALT]: Bbibop pacwmpseTcsa Ana BKAOYEHUS npodunei, KoTopble
nonasnau B 3TO OKHO TOJIbKO YaCTUYHO

[Shift+(neBas kHonka Mbiwm HaXkata)]+[CTRL]: BbibpaTb 30HY C onepauunsMy COXpaHsis npeabiayLme
BbI6OpbI

B pexxume "rpaHb-aeTasnb” BbiI6Op 30HbI BO3AENCTBYET TOSIbKO HA TEKYLLYO rpaHb.

[CTRL+(neBan KHOMKa MbIlKM HaXkaTa)]: BbibMpaeT unm otMeHseT Bbibop onepauum, 6onblue BCero

npubnmxatoLencs K NoN0XeHU0, NOKazaHHOMY MbILLbLO.

* YUUTBIBAIOTCS TOJSIBKO OMnepauun, npeacTaBfieHHble Ha Buae (NpUMeHsAeT akTMBUPOBaHHbIE BUAbI U PUNBLTPbI
n3obpaxeHus)

e ec/n oKasbiBaeTCcs HaxaTon Takxe kHonka [ALT] v ecnu Bbibop 3aTparveBaeT 3/1eMeHT npoduns:
pacnpocTpaHsieTCca Ha BeCb Npoduib

e npeabiayLme BbI6OPbl COXPaHAOTCA

e He MeHsIeTCs aKTMBHas CTpoka

Ha rpacduyeckom npeactasneHnmn BbibpaHHbie onepauun oTobpa>katoTCcs pasnyHbIMK LBETaMWN B 3aBUCUMOCTU OT
3aZaHunin, onpeaenieHHbIX Ha aTane nHansuayanusaumm TpaCAD.
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Mopsaok Bbi6opa onepauuii B Tekcte ASCII
PeanvsoBaHbl cUTyaummn B CNUCKE C MPUOPUTETOM B COOTBETCTBUM C MOCIEA0BATENbHOCTHIO MYHKTOB:

[Shift+(neBasa kHONKa MbIWKM HaXkaTa)]: BbibMpaeT OT aKTUBHOM CTPOKM A0 NPOrpamMMHON CTPOKM, YKa3aHHOM
MbILLbO

e npeabiayLine BbI6OpbI yTpaumnBatoTCs

e He MeHsIeTCs aKTMBHasa CTpoKa

[CTRL+(neBan KHOMKa MbIlUM HaXkaTa)]: BbibMpaeT nnm oTMeHseT BbIGop NPOrpaMMHOM CTPOKMW, YKa3aHHOMN

MblLLbIO

e ec/n oKasbiBaeTCs HaxaTon Takxe kHonka [ALT] v ecnu Bbibop 3aTparveBaeT 3/1eMeHT npoduns:
pacnpocTpaHsieTCca Ha BeCb Npoduib

e npeabiayLme BbI6OPbl COXPaHAOTCA

e He MeHsIeTCs aKTUBHasa CTpoka

B TekcTte ASCII MOXHO BblbpaTb TakXxe onepauuu, He npeacTaBfieHHble B 3TOM BUAE.

O6wme koMmaHAabl Bbi6opa

DTN _KOMaHAbl HaxoaaTcsl B rpynne U3MeHUTb Bkiaakn PegakrupoBaHue.
U Bbi6paTb Bce (CTRL+A): Bbi6MpaeT BCe onepauum rpaHu.

= B cnyyae rpaHu-geTanu MOXHO BbiAeUTb ABE CUTyaLuu:
e NPpW aKTUBUPOBAHHOM TpPeXMEpPHOM M306pa)KeHUN UM KapKacHOM npeacTaBieHnn BbI6op KacaeTcs
BCEro crnmvcka onepauuin;
e MPW aKTUBMPOBAHHOM ABYXMEPHOM M306paxeHun BbIbop KacaeTcs TOJIbKO onepaunii, NpUMeHeHHbIX
Ha rpaHu Ha TeKylieM Buae
OTMeHUTb BCe BbI6GOPbI: 0OTMeHseT BCe BbIOOPbI rpaHu.
B Bupe rpaHu aTa KOMaHAa ocTasnacbh MOAKJIIOYEHHON, HO OHa MPaKTUMYecKM ycTapena: Bblbopbl FpaHu
@HHY/IMPYIOTCS aBTOMaTUYeCKM L eNYKOM Ha CNUCKe onepauuii, B rpadmMyeckoM npeacTaBieHun uin B
TekcTe ASCII.
OpaHako MHTepec Bbi3biBaeT TOT daKT, YTO 3Ta KOMaHAa noakntoyeHa 1M Ha Oblwem Buae, aHHynMpys
BbIOOPbI B KaXA0W FpaHu.
@ Haitru n BbI6paThb: OTKpbIBAET OKHO, B KOTOPOM MOXHO ONpeAennTb KpUTepum nomcka ans

- - NPUMEHeHNs K 3anporpaMMMpoBaHHbIM OnepauusiM, K KOTOPbIM MPUMEHATb BbI6Op. OTa KOMaHaa
abCconoTHO aHanornMyHaa KoMaHae 3aMeHUTb, K KOTOPOK crieayeT obpalwlaTbca ANns NoayyYeHus
6onblen nHpopmauum, TONbKO 34eCb BMECTO 3aMeHUTb BbiNOHAETCS BbibpaTb.
STa KOMaHAa NoAak/YeHa Kak Ha obliem Buae, Tak M Ha BUAE rpaHu (B 3TOM Ciy4dae C nNporpaMMomn c
HEeNyCTOM rpaHbio).
[@J CrpynnupoBaTh: fnepeMellaeT BCce BbIOOpbl rpaHn B KOHeL, cnMcka, obecneumsas nx

nocnenoBaTesibHOCTb. 10 3aBepleHnn rpynnupoBaHust BbIbopbl ocTatoTcs 6e3 n3MeHeHui. dTa

KOMaHAa NoAKJ/YeHa Ha BuAe rpaHu.

STV KOMaHAabl MOTYT MpeAycMaTpuBaTbCs B loKanbHOM MeHio TekcT ASCII 1 Fpaduueckmii KOHTEKCT:

[ =

] Bbi6paTb oTclofa Ao Hayana npodwna: BbibMpaeT YacTb NPoduUIa Mexay TeKyLlern onepaumen un
Ha4yanoMm npoduns, K KOTOPOMY OTHOCUTCA TeKyllasa onepauus.

Bbi6paTb oTcrona A0 KOHUa npocdwia: BbibMpaeT YacTb Npoduis Mexay TeKylen onepaunen m
KOHLIOM Npoduas, K KOTOPOMY OTHOCUTCS TeKyllias onepauus.

M3MeHUTb TeKyLLyl0 onepauuio

MpsiMoe M3MeHeHWe onepauuu COCTOUT B U3MEHEHUU 3a4aHuli NapaMeTpoB W/uUan CBOMCTB onepauuu.

MpsiMoe M3MeHeHWe BCcerga NpYMeHsIeTCs K akTMBUPOBAHHOW onepaumnn 1 He MOXET MPUMEHATLCA K onepauunsiM B
3a6/10KMPOBAHHOM COCTOSIHMM (HanpuMep, C 3ab/10KMpPOBaHHbIM Y poBHEM, KoHCTpykumen nnm Monem O) nam ¢
HeAenCTBUTENbHbIM paboymM KOAOM.

Kak npaBuno, n3MeHeHue NpUMEHSIETCS TOJIbKO €C/IN HEe CUrHaNM3MpoBaHbl CUTyaLUun OWNBOK, CBS3aHHble C
HacTpolKaMn 3ToM onepauun. B aTOM cnydae npu nogaye curHana owmbkn HeobxoaMMOo yCTpPaHUTb OWNH0YHbIe
CUTyauum UM OTMEHUTb U3MEHEHMUS.

MO>XHO TakXe 3anpoCUTb BO3MOXHOCTb MPUMEHEHUSI 3MEHEHWIA OMNepaLnn Takxe B C/llyyae, Koraa onepauus
nofdana curHan o6 owmnbke. B 3TOM c/alyyae BHa4vane faetcs CUrHan O BO3HMKLUEN CUTyauum OWKnbKK, a 3atem
MOXHO 3anpaluvBaTb NOATBEPAUTL BbINOSIHEHHOE U3MEHEHME.

MoakntoyeHne BO3MOXHOCTU NOATBEPXKAEHNS CUTyaL MM OLWMOKM NP U3MEHEHUN N BBOAE MMEETCS B
UHamBuayanusupoBaTtb (pa3sgen Cpepa, cTpaHvua [leAcTBue, NyHKT: [loNyCTUTb NOATBEp>KAeHue
onepawum, COCTaBJ/IEHHOW C OLUMGKOW).

Mocne BbINO/THEHMA M3MEHEHUS TeKyLeln CTaHOBUTCA Nnocaeaytowas onepauns B NporpaMMHOM CMNUCKeE.
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O6uwmne KkoMmaHAbl MI3MeHeHus B nporpaMmMe rpaHu

[oCTynHblI KOMaHAbl, MO3BONSAIOLWNE U3MEHATb BbIOpaHHYo rpynny onepauuii. MpuMepoM BbIGpaHHOM rpynnbl
onepauunit SBNSeTCs NpUMeHeHne cneumanbHbiX BUAOB U/Unn GUNLTPOB U XeHua. Ans obwmx koMaHa
M3MeHeHMs HeobXxoaAMMO co34aTb BbibpaHHy rpynny onepaumn Ao Bbibopa KOMaHAbl U3MEHEHMS.
MpuMepbl BbIOpaHHbIX rpynn onepawuuni:

e BblbpaHHble onepauunn, OTBeYatloLmne NOrMYecknM orpaHNYeHnsM

e BblbpaHHble onepauun, 3agaHHbie Ha onpeaesieHHOM ypOBHe

MHorme KoMaHzbl U3MEHEHWSI pacCMaTPUBAlOT B KayecTBe BbiGpaHHOW rpynnbl NPMBUIErMPOBAHHbIX OnepaLmnii
rpynny, o6pa3oBaHHy0 BbibpaHHbIMM onepaunsiMu. B 3TOM cnydae ecnm He akTUBU3MPOBAH HUKaKOWM BbIGOP,
U3MEeHEeHWe NpuUMeHsaeTCs K TeKyLeln onepaymm.

O6wme KOMaHAbl U3MEHEHMS pacCMaTpMBAKOTCS B nocneayrowmnx naparpadax.

N3MeHeHue CBOUCTB

M3MeHeHWe CBOMCTB BO3MOXHO Ha BWAE rpaHM C NPOrpamMMoONn C HenyCTOM rpaHbio.

3TM KOMaHAbl HAXoAATCA B rpynne 3apaTb CBOMCTBO Bk/aaky PegakrupoBaHue.

B oTo6paxxaeMoOM OKHEe MOXHO MOAKIOYUTb HEKOTOPbIE KPUTEPUN A1 MPUMEHEHUS! 3alaHuns :

e CooTBeTCTBME Ha BuAe: Npu NOAKIHOUYEHUM YUUTbIBAET TONIbKO Ornepauun, npeacTaB/ieHHble Ha Buae
(NnpuMeHseT akTUBUPOBaHHbIE BUAbI U GUNbTPbI n3obpaxeHns). MoapobHoe pacCcMOTpeHne BO3MOXKHbIX
cuUTyauuii CM. B onnucaHun komaHa Harm n 3sameHuTb

e MpuMeHUTb K BbIGPaHHbIM onepauMsaM: Npy NOAKIIOYEHUN YUUTbIBAET TONbKO BbibpaHHble onepauuun. Boibop
[OCTYNEH Npu Hanu4ymMm BbIbpaHHbIX onepauui.

MNMprMeHeHWe 3TOro 3asaHusi, B NO60M cny4dae, 3aBUCUT TakXXe OT BO3MOXHbIX UILTPOB 6/10KMPOBKM U3MEHEHMUS.

B cnyyae rpaHu-geTann MOXHO BbiAeIUTb ABE CUTyaLuu:

e MNPV aKTUBUPOBAHHOM TPeEXMEPHOM M306pa>KeHUN UM KapKacHOM npeacTaB/ieHUM U3MEHEHWE KacaeTCcsl BCero
nepeyHs onepawunm

e MNPY aKTUBUPOBAHHOM ABYXMEPHOM M306paXKeHUN rpaHu U3MEHeHWe KacaeTCs TOJIbKO onepauunin, NpUMeHeHHbIX
Ha rpaHu Ha TeKyLlleM Buae.

Monsa cBoOMCTB MOryT okasaTbCcs HepeaakTupyembiMu (L, B, K, K1, K2 Bceraga, a Takxe M n O), ecnm B

KOHMMrypauun He NOAKIIOYEHO UX NpSAMOe peAaKTUpoBaHWe B npoduie B ciyyasax:

e onepauui npoduna (Ayrv n IMHUKN): ecnmn onepauunst oTKpbiBaeT Npodwunab (OTKPbITbIA NPOMhWIbL), 3HaUYeHe
ocTaeTcs Ha 0, B MPOTUMBHOM CJlyyae OHM MPUHMMAIOT 3HAYEeHWe onepauun Havana npodwns.

e TMOArOTOBKMW WM C/IOXKHOM ONepaumm C 3arnpocoM 3auernieHns TOUKN: HepeaaKTUpyeMble CBOMCTBa B npodwunie
pacnpoCTPaHSOTCS U3 onepauuu Havyana npoduns.

MOXHO 3anyCcTUTb KOMaHAbl rpynnbl 3aAaTb CBOMCTBO BK/aAkyM PegakTrupoBaHue Takxe M3 30Hbl TekcTa ASCII,
Lienikas Ha s4Yenke 3aronoBka ctonbua, COOTBETCTBYHOLWEr0 3TOMY CBOMUCTBY.

CBoiictBo C wnu KoMmeHTapuin

3TO Heobsi3aTeNbHOEe CBOMCTBO.

3apaet none KommeHtapumn (C).

Bbi6op onuvv OGHYIUTb CBOMCTBO YAanseT HacTporky cBolicTBa C aAns onepauuii, ANns KOTOPbIX BbIMNOSHAETCS
3TO M3MeHeHWe. B 3TOM cnyyae 3asaHue He NpoBepsieT akTUBHble MUILTPbI BUAA, T. K. HAa dKpaHe He
NpeACTaBASOTCS MPOrpaMMHble CTPOKM C KOMMeHTapusiMu. Onepaunn ¢ 3alaHHbIM MOJIEM Tenepb He BAUSIIOT Ha
nporpammy. Beibop onuun 3agaTb CBOMCTBO 0b6yciaBinBaeT NpeBpalleHne N3MEHSIEMbIX onepaunin B
KOMMEHTapum1, KOTOpble OCTalTCS B CMUCKE, HO He BAMUSIOT Ha nporpamMy. Ecnu onepauus umeet
aKTMBM3NPOBaHHOE CBOMCTBO "C", OHa MOXeT MeHATbCS TONIbKO MoCae OTKYeHUs KoMMeHTapus. Ceoncteo C
MOXET NOAK/YATbLCA TakXe B C/lyyae onepauuun, 3afaHHOW HeAeWCTBUTEeNbHbIM paboyunM KoaoM.

B oTHOWeHUN cBoicTBa KOMMeHTapuii, HaNnoMMHaeM, YTO KOrJa CCbU1atloTCs Ha onepauuio A0 WK Nocie KakKon-
nmbo onepauuu, BCcerga nogpasyMeBaeTcs, 4To “onepauum KOMMeHTapusi UCKIoYeHbl”.

CEoii 1 Choii
3TO Heobs3aTenbLHOE CBOMCTBO.

3HayeHne n NopsaaoK 3agaHusa nonsa L 3aBucaTt oT koHdburypauum TpaCAD B UHanBuayanusmpoBaTtb ->Cpeaa-
>PepakrvpoBaHue onepauum MeHio NpuMeHeHune.

B okHe mpuBoaMTCS cny4yan Bbibopa B CAMCKE 3HaYeHWs, KOTOPOE AO0/IXKHO NpucBanBaTbCs onepauunam. B
KayecTBe anbTepHaTUBbI BLIBOP MOXET OCYLLECTBAATLCS B Nojie NPSMOro peAakTUpoBaHus (Kak ANns creaytoLero
cnyJasn: CBo#cTBO B wim KOHCTPpyKUus).

CeoiictBo B wnu KoHCTpyKkuma

3T0 HeobsA3aTeNnbHOEe CBOMCTBO.
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I Konerpywuma 2 ==

0

Beecmi uenoe wicno & ovanasone ot 0 oo 8.

| CooTeeTCTEWE Ha BMOE

Ol | | OmagHUTE

3HauyeHune 1 nNopsaaok 3aaaHus Mons B 3aBucAT oT koHdurypauum TpaCAD B UHpuBnayanmsuposaTthb ->Cpepa-
>PepakTvpoBaHue onepauum MeHio [pMMeHeHue.

B okHe mpuBoanUTCS cnydali Bbibopa B Nosie NpsiMoro pefakTMpPOBaHUSA 3HaYeHUs, KOTOPOEe AOIKHO
npuceamBaTbCs onepaumnsaM. B kayecTBe anbTepHaTVBbl BbIGOP MOXET OCYLLECTBNATLCSA B CnNUCKe (Kak ans
npeabiaywero cnyyvas: Ceosctso L wan Cnoit).

Onepauus, yka3aHHas Kak KOHCTPYKLMSA, KOMAUANPYETCS, HO He BbINOSHAETCS

CBoiicTBo O

3TO Heobs3aTenbHOE CBOMCTBO.

3HayeHue n nopsaaok 3aaanus Mona O 3aBucaT oT KoHdurypauum TpaCAD B UHaAMBMayanusmposaTb ->Cpepna-
>PepakTvpoBaHue onepaumm MeHio NprMeHeHne. B okHe MOXeT NpMBOAUTBLCS BbIGOp B CIMCKe UKW B none
nNpsIMOro peAakTMpPOBaHUA 3HAaUYEHUS, KOTOPOoe AO0/HKHO NpUCBanBaThbCa onepauusim.

CeoiictBO M

CeoiicTtBOo K

CsoiicTtBO K1

CsoiicTBO K2

3To Heobsi3aTeNbHble CBONCTBA.

3ajaHue 3HayeHNs CBOMCTBA BO3MOXHO TOJIbKO MpU NPSIMOM peAaKTUPOBaHUU.

CsoiictBo N wnu Umsa

3TO Heobsi3aTeNbHOEe CBOMCTBO.

CsoricTBy N npucBamBaeTcs CTpoka AMHOW MakCUMyM 16 6yKkBeHHO-LUPPOBbIX CUMBOJIOB, @ NEPBbIN CUMBOJI
AomxkeH 6bmb andaBuTHBIM. [py NOATBEPXAEHMM OKHA C MyCTbIM MOMEM 3aJaHus 3anpalivBaeTCcs NoATBEpXAeHMe
Ans yaaneHus ViIMeHu cOOTBeTCTBYHOLWMX Oonepaumnii. OTO CBOWMCTBO MCMOb3YeTCs, HanpuMep, Ans NpuMeHeHus

3anporpaMMnpoBaHHbLIX MHCTPYMEHTOB WX B 0CO6bIX beHKLl,VIﬂX napamMeTpmuyecKoro nporpaMmmMmmpoBaHua.

CBoiicTBO paHb

[OCTYMHO TOMIbKO B pexuMme "rpaHb-geTans” 3agaeT rpaHb NPpUMEHEHUs onepaunsaM, 3a4eMCTBOBaHHbIM B
N3MEHEeHUN.

Bbibop rpaHu oCcyLecTBASETCS B CAUCKE, @ NepeyncsieHHble MyHKTbl COOTBETCTBYIOT AOCTYMHbIM peasbHbIM UK
(PUKTMBHBIM FpaHaM.

O6wme KoOMaHAbl USMEHEeHUS

K onepauusm MOryT nNpMMeHSaTbCSA cneayrouwme KoMmaHabl: KonvposaTtb, BcTtaButb, BouipesaTtb, Yaanutb, Yaanutb
Bce, OTMeHa. 3TO KOMaHAbl, NMOAK/IOYEHHbIE TONIbKO B Buae rpanu.

3TN KOMaHAbl BO3AENCTBYIOT Ha BbibpaHHble onepaumnm, Npu UX HanM4uymMm, UK Xe Ha TekyLlyto onepaumio. OHK
KacatTCs TOMbKO onepaunin, NpoBepsoLLMX akKTUBUPOBaHHble MUIbTPbl M306paXkeHns: BapuaHTbl Bbibopa,
Nornyeckme ycnoBeus, yYpoBHM, crieuunansHble GUbTpbl.

B cnyyae TekcTa MakponporpamMmbl Npu Bbibope "MpUMeHUTb K Npoduaio" OH OLEHNBAETCS C BK/OYEHMEM
NOrMyecKkmx onepauunii, KoTopble MOryT NpepbiBaTb NOCTPOeHNe Npoduns.

DTN KOMaHAbl HaxoasTcsa B rpynne NMpuMedaHma Bknagkn PefakrupoBaHue.

U Konuposatb (CTRL+C): konupoBaHue COOTBETCTBYOLWMX onepaumnin B JlokanbHbii 6ydep

- npunoxeHus. Ecnn konnpoBaHue 3aTparvBaeT TOJIbKO OAHY OnepaLnio, OTHOCALLYIOCSH K OAHOMY

npocwuno, MOXHO NOATBEPAUTbL KONMPOBaHMe BCero npodwuns.

B cnyyae rpaHu-aeTanu MOXHO BblAeNUTb ABE CUTyaLuu:

e MNPV aKTUBMPOBAHHOM TPeXMepHOM M306parKkeHnn nnm KapKkacHOM npeacTaBfieHnM KONMpoBaHue
KacaeTcs BCero Cnucka onepauui;

e MNPW aKTUBUPOBAHHOM ABYXMEPHOM M306paxKeHUN KOMUs KacaeTcs TONbKO onepaumnii, NpUMeHEeHHbIX
Ha rpaHu Ha TeKylleM Buae.
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OTa KOMaHAa MOXeT npeAycMaTpmMBaTbCA TakXXe B JIOKanbHOM MeHo TekcT ASCII n Mpaduryeckuin

KOHTEKCT

BctaBurb (CTRL+V): BBOAUT copepxunmoe bBydepa B TOUKY BCTaBKKU (A0 vauM nocrne TeKyLlen
onepauum).

Ecnv npsimasa BCTaBka OCyLLeCTBASETCS nocepeanHe nNpoduns, MOXHO CMECTUTb TOUKY BCTaBKWU B
noJsioXXeHue A0 unu nocne 3Toro npoduns. B cnyyae rpaHu-aeTanu OTKpbiBaeTCa AMANoOroBoe OKHO.

e [Aa]: ocTaBuTb 6€3 M3MeHeHUs NporpaMMmMpoBaHue nonas FpaHb AN NPUMEHEHUA BCTaB/IEHHbIX
onepauuni

e [Het]: konupoBaTb B none paHb AN NPUMEHEHMNS BCTaBJIEHHbIX OMNepauuni 3HaYeHne TeKyLlen
rpaHu.

OTa KOMaHAa MOXET npeayCcMaTpuBaTbCs TakXe B IoKasbHOM MeHto TekcT ASCII un Npaduueckui

KOHTEKCT.

Bbipe3atb (CTRL+X): yaanseT cooTBETCTBYIOWME ONepaLmm, KONUMpys UX B IoKanbHble MNpumMeyaHus

npunoxexusa. Ecnun yaaneHve 3aTparvsaeT TOJIbKO OAHY Ornepauunto, OTHOCSALLYIOCS K OAHOMY

npodwuno, MOXHO NOATBEPAUTb yAaneHue Bcero npoduns. 3Ta KOMaHAa MOXeT MPUMEHATLCS K

onepauunsiM B 3a6/10KMPOBAHHOM COCTOSIHUM (3a6JIOKMPOBAHHBIN YPOBEHb, KOHCTPYKUMS nnn none O).

B cnydae rpaHu-aeTann MOXHO BbAENUTb ABE CUTYaLun:

e MNpW aKTUBMPOBAHHOM TPeXMepHOM M306parKeHnn NN KapkacHOM npeacTaBfieHun yaaneHue
KacaeTcs BCero Cnucka onepauum;

e MNPV aKTUBMPOBAHHOM ABYXMEPHOM M306paxxeHun yaaneHve KacaeTcs TONbKO onepauui,
NPUMEHEHHbIX Ha rPaHN Ha TeKyLweM Buae.

OTa KOMaHAa MOXeT npeAycMaTpmBaTbCA TakXXe B JIOKanbHOM MeHo TekcT ASCII n Mpaduyeckuin

KOHTEKCT.

Yaanurb: yhansieT COOTBETCTBYIOLME onepauunn abCoMoTHO aHaNorMuyHo npeabiayLlein KomaHae, HO

6e3 kKonupoBaHua B JlokanbHbIh 6ydep npunoxeHus.

(DEL): npn dokyce, akTMBHOM Ha rpaduvke geTanm Uam Ha TeKCToBoM cnmncke ASCII, npu HaxaTum
KHOMNKW DEL BbINONHAETCA KOMaH4a YAanuTb.

i

Yaanurb Bce: yaansieT Bce onepauuny 6e3 ux KonupoBaHusi B JIoKasnbHbI 6ydep npunoxeHus u 6e3

OLEHKWN aKTUBU3MPOBaHHbIX GUNLTPOB BMUAA.

B cnyyae rpaHu-aetany MoXHO BbieNUTb ABE CUTyaLUu:

e MpW aKTVBUPOBAHHOM TPEXMEPHOM M306paKEHUN NN KapKacHOM MpeACTaB/eHUN yaaneHue
KacaeTcs BCero crnvcka onepauui;

e MpW aKTVBUPOBAHHOM ABYXMEPHOM U306paxeHun: yaaneHue KacaeTcs TOJIbKO onepawuuit,
NPUMEHEHHbIX HA FPaHU Ha TEKYLLEM Buae

OtMeHa (CTRL+2Z): oTMeHsieT NoCAeHIO KOMaHAy U3MEHEeHUs nporpaMmbl rpaHu. MNpu ycTaHoBKe
Kypcopa Ha 3Hayke KOMaHAbl NOACKa3Ka yKa3blBaeT, Kakasi KoMaHAa NepBoi B CnMcke MoXeT 6bimb
OTMeHeHa Ansa Tekylel rpaHn. Kak nokasaHo Ha puUcyHKe: koMaHaa BcTtaButrb

% A
.CTMEHE: Brraeute (Cirl + £)

Mocne noagaun KoMaHAbl B 30He "KoMaHAb!' NMPUBOAWUTCS MHAMKAL WS OTMEHEHHOM KOMaHabl. MepeyeHb
KOMaHf,, KOTOpble MOXHO OTMEHWUTb, C6pachbiBaeTCs MpW 3aKPbITUM aKTUBMPOBAHHOM NporpamMMsl.

OTa KOMaHAa UMeeTCs TakXe Ha MaHenn UHCTPYMEHTOB MeHIo [puMeHeHue.

Ha Buge rpaHu MOXXHO OTMEHUTb TaKXe KOMaHAbl U3MEHEHUS, KOTOPble 6bUTN BbINOJHEHbI HA 06LLEM
BUAE: Hampumep, NMoJHY0 3aMeHy napaMeTpoB (CM. HUXKe: KOMaH4a 3aMeHUTb).

BocctaHoBurb (CTRL+Y): BoCCTaHaBAMBAET NOCNELAHION OTMEHY M3MEHEeHMst NPOorpaMMbl rpaHu,
3anpolweHHyto komaHaon OTrMeHa (CTRL+2Z). Npu ycTaHOBKE Kypcopa Ha 3Hayke KOMaHAbl
noAckaska yKasbiBaeT, Kakas KOMaHAa nepBoil B CMMCKE MOXET 6bmb BOCCTaHOB/IEHa ANA TeKyLeln
rpaHn. Kak nokasaHo Ha puCyHKe: KoMaHaa U3MeHUTb onepauuo

s lladl WS

BocctaHoeuTe: M3meHuTe cnepauuro (Cirl + Y)
Mocne BbINOMHEHMSI KOMaHAbl B 30He "KoMaHAab!" NpMBOAWUTCA MHAMKALMA BOCCTAHOBIEHHOW KOMaHApbL.
MepeyeHb KOMaH/, KOTOPbIE MOXHO C6POCUTL, COOTBETCTBYET OTMEHaM, KOTOpble 6bUTM 3anpoLeHbl
6e3 nocnenytoulero c6poca. 3TOT nepeyeHb, B IO60M cyyae, 06HYNAETCA MPU 3aKPbITUM aKTUBHOWM
nporpamMMbl. 3Ta KOMaHAa MMEETCS TakXXe Ha NaHesM MHCTPYMEHTOB MeHio NMpuMeHeHwme.
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Hantm

KomaHaa Hautm ml noaksn4YeHa TObKO Ha BuUAeE rpaHn n C nporpaMMon C HeI'IYCTOVI FpaHblO. OKHO 3ajaHua
AaHHbIX MONCKa MOXHO Bbi3BaTb U3 rpynnbl U3MeHUTb BKIagKu Penalcruposauue.

OTO OKHO MpWU OTKPbITUM NMpeacTaBAseT HAaCTPOMKKN, Kak OHM 6bUn 3agaHbl Npy NpeabiayLleM Bbi3OBE 3TOM
KOMaHApbl.

KpomMe Toro, 4OCTYMHbI ynpaBfsieMble TabynsTopbl B rpynne KoMaH4: 3aMeHuUTb, 3aMeHUTb NepeMeHHbIe.
MepBbi BbIGOP 3TOM KHONkK [HaWTmn cneayrowmin] no3BosiseT 3anyCTUTb NOUCK NePBON ONepaLmm rpaHu,
yZAOBNeTBOpstoLWen 3ajaHHbIM KpUTEpUSIM:

e Onepauwms: - 370 koa ASCII nckomoin onepaumnu (B npumepe - "HOLE"). ECniv 3T0 none He 3aAaHo, MOUCK He

=
npuMmeHsieTcsa Kk koay ASCII. KHonka lil, pacnonoXxeHHas psAoOM, NO3BONSIET 3a4aBaTh Mosie KOAY TeKYLUeWn
onepauuu.

o MapamMeTpbl: 3aA4aHNs UCKOMbIX NapameTpos (B npuMepe - "TMC=1 TR=1"). Ecnu 3To none He 3agaHo, NOMCK
He rMpuMeHsieTcs K napameTpaM. DTO Mose AO/HKHO 3aAaBaTb NYHKTbI, pa3feneHHble npobenom. Kaxabin nyHKT
AOJ/KeH HasbiBaTbCcA MMeHeM ASCII napameTpa, 3a KOTOPbIM CleAyeT 3HayeHne, Kak oHo 6bu10
3anporpaMMmMpoBaHo. [Ins UMeH, coaepxalinx AeCATUYHbIE Lndpbl, WM AN NapaMmeTpuyecKoro 3aaaHuns
obsa3aTenbHa dopma “nmsa=..".

MpuMmep pencTeBuTEenbHOrO 3aganusa: “TMC=1 TD=r5 P1=12" rpe:

“TMC=1" npucaunBaeT 3HayeHune 1 (uncnoeoe) napamerpy “TMC”, “TD=r5" npucsavBaeT 3HayeHune r5
(napameTpuyeckoe) nonto “TD”, “P1=12" npucBavBaeT 3HayeHne 12 (uucnosoe) nonto “P1”. Ana ykasaHus
noucka HesajaHHoOro napametpa (T.e. MycTOro nosas) ykasaTb TObKO UMA (yKasbiBas 3a HUM “=" ecan OHO
COAEPXUT AecsATUYHble undpsbl). MNpumepbl: “TMC=" n "TMC" - skBMBaneHTHble ¢popmbl, “P1=" - 370 dopma,
obsA3aTenbHas Ans napameTpa nmeHn “P1”. M3MeHeHWe 3TOro noss MOXET BbBblBaTb aBTOMaTMYecKue
n3MeHeHusi, obycnaennBaeMble aBTOMaTMYECKMMN MPOBEPKaMN. B yacTHOCTKU: yacTu, pacno3HaBaeMble Kak
MMeHa napaMeTpoB, 3a4al0TCsA NPOMUCHbIMU ByKBaMU.

o CBoWCTBA: 334aHUsi UCXOAHbIX CBONCTB (B npuMmepe - "L=1"). Ecnmn 3To none He 3aaaHo, NOUCK He
NPUMEHsIeTCS K CBOMCTBAM. DTO Mose AOC/HKHO 3a4aBaTb NYHKTbIl, pa3aeneHHble npobenom. Kaxabin nyHKT
OOJXEH Ha3bBaTbCs MMeHeM cBovcTBa (L ansa cnosi, B ana KoHcTpykuun, a 3atem - O, M, K, K1, K2), 3a
KOTOpbIM CneAyeT COOTBETCTBYloLWee 3HaveHne (ana noner K1 n K2 nnn ana napameTprvyeckoro 3agaHus
obsa3atenbHa dopma “Ki=..").

MpuMepbl AeCTBUTENBHOMO 3a4aHNs:

e "L4 M5000 K12 K1=5" rpe: “K12” npuceamnBaeT 3HauveHue 12 nonto K, “K1=5" npucsansaeT 3HauyeHune 5
nosnto Ki.

o "L4 M=r5 K=12 K1=5" rpe: “M=r5" npucBavBaeT napameTpuyeckoe 3agaHue “r5” nonwo M, “K=12"
npuceanBaeT 3HadyeHune 12 nonto K c dopmoit, skBmnBaneHTHon “K12”.

B oTnnumne oT napaMeTpoB CBOWCTBO CUMUTAETCS BCeraa 3aAaHHbIM C 3aAaHveM no ymondaxuio ="0". 3MeHeHune

3TOro MoNs MOXEeT Bbi3blBaTb aBTOMaTUYeCKNe n3MeHeHus1, obycnaBanMBaeMble aBTOMaTUYECKMMU NpOBEPKaMU,

B yacTHOCTU: YacTu, pacno3HaBaeMble Kak MMeHa CBOWCTB, 3a4aloTCsA NPONUCHbIMK ByKkBaMmu.

Cneayowme onuum MoryT BblibMpaTbCs B 30He ONuMW NOUCKA:
e UckaTb BO BCeX HanNpaB/I€HUAAX: NpU NOAK/IOYEHUN 3anyCcKaeT NoUCK BO BCEM CMUCKE, B NMPOTUBHOM Cly4yae
- TONIbKO MOCJ/Ie TEeKYLLEeN onepauunu;
¢ CooTBeTCTBME Ha BuAe: Npu NOAKIIOUYEHUM YUYUTbIBAET TONbKO Oornepaunn, npeacTaBfieHHble Ha Buae
(NnpuMeHseT akTUBUPOBaHHblE BUAbI U GUNLTPbI N306paxkeHns). PaccMoTpmM noapobHO BMAbI M MPUMEHEHHbIe
bunbTpbl:
e MOWCK UCKJ/IOYaeT creaytolne onepaunn: normyeckume, ¢ akTuBHbIM nonem C uam ¢ HeaencTBUTESbHbIM
pabouum kogoMm (T. e. onepaums, He nMetoLass COOTBETCTBUS B Ha3e AaHHbIX onepauunii)
e C aKTMBHbIM BUAOM BbIGOPOB: NMPUHMMAET BO BHWMAHWE TO/IbKO BbibpaHHble onepauunu
e C aKTMBHbIM BWAOM JIOTUHECKUX YCNOBUIA: NMPUHUMaET BO BHMMaHWe TOSIbKO onepauuu, yaoBneTBopstoLlime
NIOMMYECKUM YCIOBUAM, BKJIOYAS UCKITOYEHUS
e C aKTMBHbIM BUAOM (PWUNLTPOB YPOBHEN: MPUHMMAET BO BHMMaHWe TOJIbKO onepauun, 3aAaHHble C
0TO6pa)keHHbIM YPOBHEM
e C aKTMBHbIM BUAOM CrneumanbHbiX GUILTPOB: NPUHMMAET BO BHMMaHWe TOJIbKO Onepalnun, NpoBEpPEHHble
cneumanbHbiMn dunbTpamm Buaa (nons B, O, K, K1; TexHonorus).

Mone CooTBETCTBME Ha BMAE MOXET MEHSTLCH, €C/IN aKTUBHO MNosie oTobpaxeHus nporpaMmbl (B CTpoke
COCTOSIHMSA). B NPpOTUBHOM Crlyyae 3TOT MyHKT BbibpaTb Hesb3s.

¢ MMpuMeHUTb K BbIGpaHHbIM onepauusM: Npy NOAKJIYEHUN YUNTbIBAET TOMbKO BbiBpaHHbie onepaumu. Boibop
AOCTYNEH MpWU HanMumMm BbIBpaHHbIX onepaumii. MNoakYeHe 3TOW ONUUM pacCMaTPMBAETCS TOMbKO €C/N He
noakntoyeH nyHkT COoTBeTCTBUE HAa BuAe, KOTOPbLIA YXXe BK/OYaeT ee.

B peXunMe rpaHb-AeTalb Npun Bbl6paHHOM none CooTBeTCTBUE Ha BUAE MOXHO BbiAEUTb cneagywouwme cutyauum:
e MNpn akKTUBMPOBAHHOM TpeXMEPHOM M306pa>Keva| NMONCK KaCaeTCAa BCero nepeyHa onepal.lel
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e MNPV aKTUBMPOBAHHOM KapKaCHOM MpeAcTaB/IeHUM MOUCK KacaeTcCs TOJIbKO ornepauuii, NMPUMEHNMbIX K peasibHbiM
rpaHsM getanmu

e MNPWU aKTUBMPOBAHHOM ABYXMEPHOM M306paxKeHUM NOUCK KacaeTCs TOJIbKO onepauunii, NPUMEHUMbIX Ha rpaHn Ha
TekyleM Buae.

Mpu HeBbIGpaHHOM none CooTBETCTBUE Ha BUAE MOMCK BCE TaKXe KacaeTCs BCero nepeyHs onepauun.

KHonka [HaWTu cnepylowmii] no3BonsieT 3anyckaTb WM NPoAO/IKATb MOUCK:

e Bbi6op 3TOI KHOMKW OTCYTCTBYET, €C/IM He 3a4aHO HM OA4HO M3 nosfel noucka (Onepauwms, MapaMeTpbl,
CBoiicTBa)

e coob6LleHMe U3BELWAET, YTO MOUCK HE Aan MOMOXMUTENbHOrO pesysbTaTa

e B MPOTMBHOM CJlyyae HaliieHHas onepaunss CTaHOBUTCS aKTUBU3MPOBAHHOM onepaumei.

Mouck 3afaeTcs 34ech 6e3 NpUMeHeHWUs YCOBUA, NPensTCTBYOWNX U3MEHEHUIO onepaunii (Hanpumep,
3abnokupoBaHHoe nosne L).

KHornka [HaiTtu Bce pe3ynbTaThbl] No3BONSET HaliTM BCe COOTBETCTBMA. Pe3ynbTaT noucka npeacTaBisieTcsa B
okHe KoMaHabl.

3aMeHMTb

KomaHaa 3aMeHuUTb LJI noAKYeHa Kak Ha obwem Buae, Tak M Ha BuAe rpaHu (B 3TOM Ciy4dae C nporpaMMmomn
C HenycTOM rpaHbio). OKHO 33a4aHUS AAHHbIX MOMCKa MOXHO Bbi3BaTb M3 rpynnbl UISMEHUTb BKIaaku
PepakrupoBaHue.

OTO OKHO MpWU OTKPbITUM NMpeacTaBaseT HaCTPOMKKN, Kak OHM 6bUn 3agaHbl Npy NpeabiayLlleM Bbi3OBE 3TOM
KOMaHabl.

Kpome Toro, AOCTYnNHbI ynpaBnsemble TabynaTopbl B rpynne KoMaHa: Hantu, 3aMeHUTb NnepeMeHHbie.

B o6nacTtu HaiTu 3apatoTcsl AaHHble, onpeaenstowme Kputepumn nomcka (cM. komaHay Haurm):
e Onepauwmsa: koa ASCII nckomon onepaumu.

e WMa: Ha3BaHWe MCKOMbIX onepauui

e MapameTpbl: 3aaHMs UCKOMbIX MapaMeTpoB.

e CBOMCTBA: 334aHNs1 UCKOMbIX CBONCTB.

B o6nacTtn 3aMeHUTb Ha 3afatoTCS HOBble 3aaBaeMble AaHHbIE:

e Onepauwmsa: koa ASCII onepauunn (A0/KEH COOTBETCTBOBATh AEWCTBUTENbHOW onepauunn, NpUMeHNMoNn B
NPOrpaMMHOM CMMCKe).

o MapamMeTpbl: 3aaaHna napameTpoB. [1nsa 3a4aHUs 3TOro Nons AeNCTBUTENbHO yKa3aHHoe Ans
COOTBETCTBYIOLWEro nons B obnactn Hantu. B yacTHOCTK, ANS yKa3aHWS yaaneHus 3ajaHus napaMeTpa
(ocTaBnss none nNycTbiM) NPUBECTU TObKO MMS (yKasbiBas 3a HUM “=", eC/In OHO COAEPXUT AeCATUYHbIE
undpsl). Mpumepsbl: “TMC” nnn “TMC=" - skBMBaneHTHble ¢opmMbl, “P1=" - 3170 dopma, ob6a3aTenbHas aAns
napameTtpa umenu “P1”.

o CBoiicTBa: 3ajaHWe CBOWCTB. [11a 3a4aHusa 3TOro nossi AeWCTBUTENIbHO yKa3aHHOe A1 COOTBETCTBYHOLLEro
nons B obnactu Hantu.

flyeiika BbI6Opa pSAOM C NOJEM MOAKIOYAET BhINOJIHAEMOE 3aZlaHne KoAa ornepauuun, napaMmeTpoB MU CBOMCTB.

Ecnn komaHga 3aMeHUTb akTMBMpOBaHa B obuieM Buae:

e obnacTtb ONuWK NoUCcKa HeZOCTYMHa;

e [OCTYMHa TONbKO KHOMKa [3aMeHUTb BCce]: 3aMeHseT BCe onepauun BCEM NporpamMMbl, yAOBAETBOpSOWMNE
KpUTEpMM NoncKa, HOBbIMW 3a@aHHbIMU AaHHbIMU. Bbi6Op 3TON KHOMKK He ByaeT MMEeTb HUKaKOro AencTBus,
€C/I1 He 3aAaHo BblbpaHHOe nosie 3aMeHbl (Onepauus, NMNapameTpbl, CBOKCTBA).

Ecnn KoMaHaa 3aMeHUTb akTUBMPOBaHa B BUAE MPaHu:

e obnacTtb Onuuu nomcka AocTynHa (CM. KOMaHAay Hawntu);

e [OCTYMHbI KHOMKMW:
[Haitrn cnepyrowmin] nossonseT 3anyckaTb WKW NPOAOSXAaTb NOUCK 6e3 BbINOSHEHUS 3aMeH.
CoobueHune nM3BeLLaeT, YTO MOMCK He Aan MOJSIOXKUTENbHOro pe3ynbTaTa.
Mpy obHapy>XeHNn COOTBETCTBUSA: HalAEHHas onepaunst CTaHOBUTCS TeKyLLen.
B oT/iMumne OT cKasaHHOro ANst BKNAAKU 3aMeHnTh 34eChb NMOUCK BbINOHAETCS C BO3MOXHOCTbIO NPUMEHEHUS
YCNOBUWI, HE AONYyCKaWMX N3MeHeHns onepaumn (Hanpumep, 3abnokmpoBaHHoe none L): HanaeHHbIX
NPUroAHbIX A1 3aMeHbl onepaunii MOXeT 6biTb MeHblle onepauuii, BbisiBSEMbIX 06bIMHBIM MOUCKOM.
Ecnv BCe nonsa 30HbI HanTu NyCTbl, MOUCK BbINOJHAETCSA C NPUMEHEHNEM TosbKo Onuuni nomcka n obuimx
YCNOBUIA N3MEHEHNS onepaLnn.

[3aMeHuTb] NpUMeHsieT 3aMeHbl K HANAEHHO onepauuMmn, COOTBETCTBYIOWEN 3a4aHHbIM NapamMeTpam;

[3aMeHuTb BCe] 3aMeHsieT BCe onepauuun rpaHu, yaoBAeTBOPSOWME KPUTEPUM NOUCKA, HOBbIMU 3aAaHHbIMU
AaHHbIMU.

BbI6op KHOMOK 3aMeHbl He 6yAeT MMeTb HMKaKoro AeWCTBUSA, eC/iM He 3aA4aHo BbibpaHHOe MoJsie 3aMeHbl

(Onepauus, NMNapameTtpsbl, CBOWCTBA)
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[HawTun Bce pe3ynbTaTbl] HaXoAWT BCE COOTBETCTBMS UM NMPUBOAUT pe3y/bTaT MOUCKa B OkHe KoMaHabl.
B cnyyae rpaHuv-aetanu npu BoibpaHHOM nosie COOTBETCTBME HA BMAE Pa3/iMyatoTcs Clieaytolme cutyaumm:
e pU aKTUBMPOBAHHOM TPEXMEPHOM M306paXKeHNM MOUCK KacaeTCs BCEro nepeyHs onepaumui
e MpU aKTUBMPOBAHHOM KapKaCHOM MpeACTaB/IEHUM MOUCK KacaeTCs TOMbKO ornepauuii, MpUMEHNUMbIX K peasibHbIM

rpaHam getanu
e pU aKTUBMPOBAHHOM ABYXMEPHOM M306paxeHMn NMOUCK KacaeTcs TOJIbKO Oonepaumii, NPUMEHUMbIX Ha rPaHu Ha

TEeKylweM Buae.

Kak y»e roBopuiocb, BCE 3aMeHbl, flaxe BbIMNOJIHEHHbIE U3 06Lero BMaa, MOryT 3aTeM OTMEHATLCS BbIGOPOM Ha
BUAE TPaHW.

Ha npeactaBneHHOM Huxke pucyHke TpebyeTcs BbINOJHUTL CENEKTMBHYI0 3aMeHy napaMeTpoB onepauuu. 3aMmeHa
KacaeTcs Tonbko onepaunin "HOLE" ¢ HacTpoiikamu, ykasaHHbiMU ans napameTtpos ("TMC=1 TR=1") n cBoncTB
("L=1"). Ansa onepauuii, yA0BNETBOPAIOLNX KPUTEPUN COOTBETCTBMS, 3adaHne "TMC=1" 3ameHseTcsa Ha "TMC=2".

F_:-'] Haiiti 1 3amenuTe -7 |3

&% Haittn |'?f,::3 Eaml!:-l}s JEMEHNTE NEPEMEHHEIE

Habmu
CnepaumA HOLE
MNapameTphl TMC=1 TR=1
CeolicTao L=1

JEMEHWTL HE
Onepawan =3
@ [NapameTpol TMC=2|

Ceoicte0

Cnumm novcka
McKaTs Bo ECEX HANPEENEHWMAX
CooTEETCTEME Ha BMIE

MpMMEHWTE K BEIBDEHHEIM OMEpaLMAM

I Halimi cnenytowmi I I JaMEHUTE I

I Hailiti Bce pesynbTatel I I JameHnTs Boe I

Ha BTOpoM pucyHke TpebyeTcs 3ameHUTb pabounii koa. 3aMeHa KacaeTcs TOJbKo onepauuii "G89", 6e3 apyrux
HaCTpPOEK, U OHM 3aMeHSATCS ornepauusaMmu ¢ nMeHem "G88".
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p_:] Halit 1 3ameHnTE [~ T[]
&% Haittu |'?fg .':'l-iml:rltrhl”,::Et JBMEHUTE NEPEMEHHBIE
Hartimi
Onepauwn GE9 ;F
MNapameTpbl
CeocTBo
JEMEHKTE HE
@ Onepawn Ga8 ;?
MapameTpe
CeoitcTED
OnumM nowckKa
| HMckate Bo BoEx HANpEE NeHMAX
[] CooteeTcTEme Ha Buae
MpMMEHWTE K BbIBPEHHBIM OMEDALMAM
| Halima cnemyrowai | | JameHnTs |
| Haiimi Ece pesyneTaTel | | JEMEHWTE BCE |

MpeanonoXuMm, 4TO Mbl OTKpbIBAEM MPOrpaMMy, UCMONb3YIOLLYIO KOAbI ONepaLmnmn, He onpeaenieHHble Uan He
AelCTBUTENbHbIE B TEKYLLEN KOHDUrypaumm npunoxenuns (B Hawem npumepe "G89" He COOTBETCTBYET HW OAHOMY
paboueMy koay onepauun).

OaHuM 13 cnocobos obecneveHns AeNCTBUTENBHOCTM OMnepaLni aBAsSieTCa 3aMeHa onepauuii "G89" npasBwnbHON
onepauuein (B npumepe - "G88"). OgHaKko nNpu Noncke A0KHO 6bTb Ae3akTuBMpoBaHo CooTBETCTBUE Ha Buae ,
T. K. HEBO3MOXHO MOSyYunTb rpaduyeckoe npeacTasfeHve onepauui "G89".

KHonka [HaWTu cnepyowmii] no3BonsieT NpoaosxaTbh NOUCK 6e3 BbINOSHEHUS 3aMeH, kHonka [3amMeHuTb]
BbIMOMHSAET 3aMeHbl A5 HanAeHHON (TeKyLlein) onepaunn, KHonka [3amMeHuTb Bce] BbIMONHSAET 3aMeHbl BO BCeX
onepauusax rpaHy, oTBeYaloLWmnX 3aaHHbiM KPUTEPUSAM.

3aMeHUTb NepeMeHHYI0

3TO OKHO MNPV OTKPbITUM NPeACTaBAsSeT HAaCTPOMKM, Kak OHM 6bUM 3aAaHbl NpyU NpeabiayLleM Bb3OBE 3TOM
KOMaHApbl.

KpoMe TOro, AOCTYMHbI ynpaBnsieMble TabynsTopbl B rpynne KoMaHa: HaiTu, 3amMeHuTb.

HaxoauT cnyuaii 3apaHHoi NapamMeTpuiyeckoi hopMbl 1 BbINONHAET ee 3aMmeHy. KomaHaa 3aMeHuTb

nepemeuuymtﬁ noAKk/toyeHa Kak Ha oblwem Buae, Tak U Ha BMAe rpaHn (C NporpamMMoi C HeMyCTOM rpaHbio)

W pasniMyHa B 3TUX ABYX CllydasX.

OKHO 3aJlaHWsi AaHHbIX MOMCKA MOXHO Bbi3BaTb U3 rpynnbl U3MeHUTb BkNaaku PepakrupoBaHue.

OTa KOMaHAa No3BONSET 3afaBaTb MOUCK C BO3MOXHOM 3aMEHOM CNeayoLWmnX 3/1EMEHTOB:

e MnepeMeHHble 0, V, I, j (TONbKO B TEKCTE MakponporpaMmbl $). HanpuMep, NO3BONSIET 3aMeHsITb UCMOJIb30BaHMeE
nepemMeHHon Tuna <v> Apyroun Tuna <r> (3amMeHseT “v5" Ha “rl15")

e MnepeMeHHble N/Mnn nepemMeHHble apryMeHTbl. Hanpumep, nossonseTt 3amMeHaTb “r5” Ha “If”, “If” Ha “r\dim”,
“r\dim” Ha “100.6"

e o6wme noacTpokn. Hanpumep, nos3sonseT 3amMeHaTb “geo[lface;” Ha “geolisface;”, “r5” Ha “abs[r5]", “r5"” Ha “-
100.6".

B o6lwem BuAe, NOMMMO NPOrpaMM rpaHy, MOXHO 3aNpOCUTb 3aMeHy Takxe B 06LMX 3alaHnsAX Nporpammbl

(nepeMeHHble, NepeMeHHble reoMeTpun).

Ha Buae rpaHu MOXHO 3aZaBaTb AOMOSHUTENbHbIE KPUTEPUM MOUCKA, B Nopsiake, abCoONOTHO aHaNOMMYHOM

KoMaHAaM HanTtu/3amMeHuTb.

B obwem Buae OT06pa)KaeTC$I cneayrouiee OKHO:
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'::] Halit 1 3ameHnTE

'?.,::E JEMEHNTE ”,m JAaMEHNTL NEPEMEHHHIE

2 ==

Harimi 0

JEMEHNTE Ha vl

Toneko NapaMeTpHYECKME (POpMel

JBMEHUTE
OBt snn

[T] NepemenHiie <

IpaHw nporparmel

Cnumu nowcka

Mckate B0 BoEX HANPEENEHWAX
CooTBeTCTEME Ha BUAS

MpMMEHWTE K BbIBPEHHBIM OMEDALMAM

JEMEHWTE BCE ]

Ha Buae rpaHm oTobpa)kaeMoe OKHO 6osiee Noxo)xe Ha KoMaHAabl Hantu 1 3aMeHnTb

'::] Halit 1 3ameHnTE

&% Haittu |'?‘.;43 2aMEHUTE ",,:S JaMeHHTL NepeMesHLe

2 ==

Haiimw
Cnepauwmn HOLE
MNapameTpbl
CeoicTen
Haimw i
JEMEHMTE HE w1
TonkKo NapamMe TpMYECKE hopMbl

Cnumu nowcka

Mckate Bo BoEX HANPEE NEHW X
CooTBeTcTEBME Ha BMAE

MpMMEHWTE K BbIBPEHHBIM OMEDALMAM

[ Halima cnemyrowai

[ Haiimi Bce pesyneTaThl ]

Ha obwem Buae 30Ha 3aMeHUTb NO3BONSET BbibMpaTb 061aCTU NOMCKA ANS BbINOTHEHUS 3aMeHbl:

e O6wnin BUA nnm TeKywmni pasgesn, Kak nokasaHo Ha pucyHke: MNepeMeHHble <r>,
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e [IporpamMmmbl rpaHu.
Ha Buge rpaHm B obnactmn HainTu 3apatoTcsa gaHHble, onpeaensiowme Kputepum nomcka (CM. komaHay Hantu:
Onepauus, MNapameTpbl, CBONCTBA).

HacTpoiikn ans 3aaaHusi NepeMeHHbIX HAaXOAATCS B ABYX MONsAX:
e Haitru: napameTpuyeckas cdbopMa 3aMeHsieMoi NepeMeHHOM
e 3aMeHMTb Ha: 3aMeHsieMas napaMeTpudeckas dopma.

O6a nons AonXHbl 6bITb 3a4aHbl.

Onuus Tonbko NapameTpudeckue popMbl BbIBUPaeT 3asBNeHHbIN dopmaT ans nonei Haurm 1 3aMeHUTb Ha:

e BblbpaHa: 3asBnseT, YTO ABa NONS 3a4al0T NapaMeTpuyeckyto GopMy nepeMeHHOW Uan nepeMeHHoro
aprymeHTa. [lencTButesnbHbl, Hanpumep, cneaytowme dopmer: “r5”, “r\dim”, “o7”, “If”;

e He BbibpaHa: 3asABNSET, YTO 3TW ABa NOAS 3a4atoT obLine NoACTPOKMU.

B nepBoM cnlyyae NoucK v 3aMeHbl BbINOHAKTCSA NPW KOHTPOJIE CUHTAKCMCa 3aAaHHbIX NOSIe U 3aMeHsTCS
CTPOKW, €CIN UM He MpeAaLIecTBYT undpbl unn 6yksbl. Hanpumep, 3ameHum “r1* Ha “r\abc”:

e cTpoka “If+rl/4” mensietcs Ha “If+r\abc/4”

e cTpoku “If+pr1/4”, “If+r12/4"” He MeHsOTCS.

CurHan owmnbkn ykasbiBaeT, YTO NoAs 3aAaHbl HENpaBWUbHO.

Bo BTOpOM cry4yae noucK W 3aMeHbl BbINONHAITCS 6€3 KOHTPOns CUMHTakcuca.

KHonka [HaWru cnepyowmii] no3BonsieT 3anyckaTb WM NPoAOIKaTb NOUCK 6e3 BbINOSIHEHUS 3aMeH, KHOMKa

[3amMeHuTb] BLINOHAET 3aMeHbl AN HAWAEHHON (M TeKyLllei) onepaunn. 3T ABE KHOMKW NOAK/IOYEHbI TONbKO Ha

BMAE rpaHu.

KHonka [3amMeHuUTb BCe] BbINOMHAET 3aMeHbl BO BCEX ClyYasX, OTBeYaoWwmx 3a4aHHbIM KPUTEPUAM:

e Ha oblieM Buae: 3amMeHa KacaeTCcs pa3AenioB, BbibpaHHbIX B 30He 3aMeHUTb: NepeMeHHble <0,V>, NepeMeHHble
<r>, NepeMeHHble reoMeTpun 1 NporpamMmbl rpaHew.

e Ha BMAE rpaHu: 3aMeHsieT napaMeTpuyeckyto opMy, yKa3aHHY B ornepauusax rpaHu.

KHonka [HaWTu Bce pe3ynbTaTthbl] Noak/loYeHa Ha BUAeE FpaHu: OHa HaxoAWT BCE COOTBETCTBMSA WU NMPUBOAUT

pe3ynbTaTt noucka B okHe KoMmaHabl.

Kak y>xe roBopunocb, BCe 3aMeHbl, AaXKe BbIMOSIHEHHbIE M3 06l ero Buaa, MOryT 3aTeM OTMEHATbCS BbIGOPOM Ha

BMAE rpaHu.

PewnTtb

rlr
KomaHaa PewuTb L&d NnoAK/YeHa Kak Ha obuieM Buae, Tak U Ha Buae rpaHun (B 3TOM cayyae € Nporpammol
HEeNyCTOM rpaHbio).
OKHO 3aJlaHWsi AaHHbIX MOMCKA MOXHO Bbi3BaTb U3 rpynnbl USMeHUTb BkNaaku PepakrupoBaHue.
OTa KOMaHAa HaxoauT ntobyi NapamMeTpuyeckyto GopMy YMCIOBOro TUNa, UCMOb30BaHHYO MpU 3a4aHum
onepauuii, 1 3aMeHsieT ee COOTBETCTBYIOLWNM 3HaYEHUEM, KOTOPOE OLEHMBAETCS MO TEeKYLEeMY COCTOSHUIO
napamMeTpusauunii (pa3Mmepbl, NepeMeHHbIe).
OcTatoTca 6e3 n3MeHeHWli NapaMeTpuyeckne 3aaHnst HEYNCIOBOro TUMA, Kak, HanpuMep, HaaNUChb UK NMs
noAnporpamMmbl, €C/in OHW 3aZlaHbl B NapaMeTpuyeckom dopmaTe.

B obwem Buae OT06pa)KaeTC$I cnegyrouiee OKHO:

p_:] Pewenue - Onuun noncka @

McHate B0 BCEX HENPABNEHW A

| CooTEETCTEME HA BMOE

MpHMEHATE K BBIBDEHHBIM ONEDELMAM

Ok ] | CmagHTE

3apaTb obuwme KpuTepun cooTBeTCTBMA (CM. KOMaHA4y Hawntu).
Mpy NOATBEPXAEHUWN 3TOr0 OKHa 3Ta KOMaHAa NPUMEHSIETCA KO BCEM 3anporpaMMUPOBAHHbBIM FPaHsM.

Ha Buae rpaHm otobpa)kaeMmoe OKHO Hosiee nmoxoxe Ha KoMaHAay Hantum
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'E] Pewexnune [

Haitmu
Cnepauwmn HOLE

MNapameTph

CeofcTeo

Cnumu nowcka

Mckate Bo BoEX HANPEE NEHW X
CooTBeTcTEBME Ha BMAE

MpMMEHWTE K BbIBPEHHBIM OMEDALMAM

Halima cnemyrowai ] [ JameHnTs

[ Haiimi Ece pesyneTaTel ] [ JEMEHWTE BCE

B o6nacTu HaiiTu 3afaloTcsl AaHHble, onpefensiowmne Kputepumn noucka (CM. KoMaHay Haitu: Onepauus,

MNapameTpsbl, CBOWCTBA).

B o6nactn Onumun noncka 3apatoTcs obline KpuTepum COOTBETCTBUSA (CM. KOMaHAy Hawtwu).

3aMeHa napamMeTpuyeckmx hopM MOXET KOHTPONMpoBaTbCsA KHonkamu [Hairu cnegyrowmin] n [3ameHuTb].

KHonka [3aMeHMTb Bce] BbINOJTHAET 3aMeHbl BO BCEX Clly4dadX, oTBeYalwmnx 3adaHHbIM KPUTEPUAM.

PepakTop nporpamm



NHCTpYyMeHTbI

182

10

10.1

10.2

MHCTpYMEHTDI

BBeaeHune

NHCTpyMeHTaMun cumMTaloTCs BCE KOMaHAbl, HAanpaBfieHHble HA U3MEHeHWe, B OCHOBHOM, MrEOMETpUYECcKOro
XapakTepa onepauuii. OAHaKO K rpynne MHCTPYMEHTOB OTHOCATCS TaKXe HEeKOTOpble KOMaHAbl, KOTOpble MEHSOT
TEXHOJIOrn0 onepawimi.

OTKpbIBaeMble OKHa npeanaratoT HaCTPONKWN, KakMMn OHM BbNn 3a4aHbl NpyU NpeaplayLieM BblBOBE UHCTPYMeHTa.
MNHCTpYMeHTbI NPUMEHSIIOTCA K OnepaumsaM, NpoBEpPSIOWNM aKTUBMPOBaHHbIE WILTPbl N306paxxeHnsi: BapuaHTbl
Bbl6Opa, normyeckme ycrioBus, YpoBHW, cneunanbHble GunbTpbl. ECIM MHCTPYMEHT NpuMeHsieTcs
HernocpeACTBEHHO K NepBOHAaYasbHbIM onepaumaM (BbibpaHHbIM MAN TEKYLUUM), U3MEHEHNEe He MoXeT 6bTb
NpUMeHeHo K onepauuaM B 3ab610KMPOBAHHOM COCTOSHUM (T. €. C: 3abN0KMPOBaHHLIM YPOBHEM, KOHCTPYKLMEN
unn nonem O).

Tonbko Ana o6WMX MHCTPYMEHTOB B OKHE HacTpOMKKN aBTOMaTuyeckn npeanaraetcs onuvs MpuUMeHUTb K KONum
onepauui, B 3aBUCMMOCTU OT TOFO, Kak OHa 3afaHa B CTPOKE COCTOSIHUS.

Ecn MHCTPYMEHTbI FEHEPUPYIOT HOBblE NMPOMWAN, OHU OTKPLIBAIOTCS MPU MOMOLLMU:

e KOMUW UCXOAHOM NMOATrOTOBKM, NMPU HanU4Yum

e B MPOTMBHOM CJlyyae - KOMUWU 3TaIOHHOW NoAroToBKU (kak 3ajaHo MHAMBMAYaNu3MpoBaThb->TexHonorus-
>KopAbl N0 yMONYaHUIO MeHIO [pUMeHeHME).

B pexxuMe rpaHu-aeTanu 6osblias YacTb MHCTPYMEHTOB MOXET OTK/IOYATbCS, €C/IM aKTUBHO KapkacHoe
npeacTaB/ieHME U TeKyLlas ornepauuns 3ajaHa Ha HepeasibHOM rpaHu.

MNMpMeHeHWe MHCTPYMEHTa MOXET CYLLECTBEHHO U3MEHUTb CTPYKTYPY M3MEHSIEMbIX onepaLuii npu nx npsMom
3agaHun (Koapl onepaumum, 3agaHve NnapaMeTpoB B napaMeTpuyeckor gopme) n/uam reoMeTpmyeckom
paspelleHun. [1e BO3MOXHO, COXpPaHSAETCA UCXOAHasi CTPYKTypa onepauunii, ¢ 0cobbiM BHUMaHUEM 3a4aHUAM
napameTpuyeckoro dopmaTa, 04HaKO 3TO rapaHTMpyeTCcsl He Bceraa.

O6wme

LleHTpupoBaHue U BbipaBHUBaHUE

pynna MHCTPYMEHTOB NepemMellaeT BbibpaHHble WKW TeKyLline onepauun ¢ LEHTPMPOBaHMEM WUN BbipaBHUBAHWEM
no rpaHu. 3TU KOMaHAbl HaxoaaTcs B rpynne O6wume Bk1aakn UHCTPYMEHTbI Y OT/IMYAKOTCS OT OCTasbHbIX
KOMaHA rpynnbl TEM, YTO OHW NPUMEHSAIOTCSA HanpsiMyto, 6e3 AOMOSTHUTENBbHOMO 3a/laHusl, 3a UCKJTIIDYEHNEM Cllyyas,
Korga BblbpaHa onuusa lpuMeHnTb K Konun onepaymii B cTpoke coctosaHmsa TpaCAD: B 3TOM ciydae Tpebyetcs
npsimoe NoATBEPXAEHME.

LleHTpupoBaTb Ha rpaHM No ocu X: nepeMelLaeT onepaumnio/onepaumm ¢ LEHTPUPOBAHMEM MO

+[O+
ocu X rpanHu. MNosmymnoHnpoBaHme rno ocu Y rpaHn He MeHseTcs
| ﬁ | LleHTpupoBaThb Ha rpaHu no ocum Y: nepeMellaet onepauuo/onepaunm ¢ LEeHTPUpoBaHMeEM no
& ocu Y rpaHu. MNo3numoHMpoBaHme no ocu X rpaHn He MeHsieTcs
+|5+ LleHTpupoBaTb Ha rpaHm no ocu X+Y: nepemellaeT onepaumo/onepaumm ¢ LEHTPMPOBAHMEM
*

Ha rpaHu (co4yeTaeT ABe npeabliayLine KoMaHAbl)

BbIpOBHATH C rpaHblo ¢ X=0: nepemMeLlaeT onepawluo/onepaumm, BbipaBHWBass MUHUMabHbIA
rabapuT c nonoxeHunem X=0 rpaHu. Mo3nLMOHMPOBaHME MO OCU Y rpaHU He MeHsIeTCs

:
(8]

BbIpoBHATHL € rpaHbio ¢ X=If: nepemelwaeT onepauuio/onepauum, BbipaBHMBasK MakCMManbHbI
rabaput ¢ nonoxenuem X=If rpaHun. Mo3nymnoHMpoBaHue No ocm Y rpaHn He MeHsieTCs

0
*
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BbIpOBHATH C rpaHblo ¢ Y=0: nepemMeLlaeT onepawuuo/onepaumm, BbipaBH1Bash MUHUMasbHbIA
+ rabapuT c nonoxeHunem Y =0 rpaHu. Mo3nLMOHMPOBaHME MO OCU X rPaHN He MeHsIeTCs

BbIpoBHATb € rpaHbto ¢ Y=hf: nepemewaer onepaynto/onepaynn, BblpaBHMBas MakCuMasbHbIM
rabaput ¢ nonoxenuem Y =hf rpanu. MNosmumMoHMpoBaHMe No ocn X rpaHn He MeHsieTCs

NMepeHocC

MepeHOCHT BbIBpaHHbIe MM TEKYLLYO Onepauuto B 3a4aHHOE MosoXeHWe. MepeHoc onepauunn, oTHOCALENCS K

npocdwunio, Bceraa obycnaBnmBaeT nepeHoc Bcero npodunsa KomaHaa MNepeHectwn HaxoauTCsa B rpynne
O6wme Bkaaku MHCTpyMeHTbI.

3TO OKHO MpeafiaraeT BCe MOAK/OYAEMbIE PEXUMBI U onuuun. lNpexae BCEro - BbIGOp CUCTEMbI MO3ULMOHUPOBaHHUS

Ha MJI0CKOCTW Xy rpaHu ANsi NporpaMMMPOBaHUS TOUKM pasMeLLeHNs:

e MpSIMOYroJibHasi: NpuUCBavMBaeT KOOPAUHATHLI X U Y TOUKM pasMeLleHnss B abCOMOTHOM UM OTHOCUTESIbHOM
pexwuMe;

e MONAIPHANA: NpUCBaMBaeT KOOPAMHATLI X U Y LieHTpa NonsipHol cucTeMbl (B abCOMOTHOM UM OTHOCUTENIBHOM
pexwuMe), Moaynb U yrof.

anI abCconoTHOM NO3MUNOHNPOBAHNN B YKa3aHHOE NOJIOXXEHUNE NMO3ULLMOHUPYETCA:
e TeKyllad onepauua

Ecnu akTuBusMpoBaHa onuusi NMo3uLMOHUPOBaTb LEHTP rabapura, B yka3aHHOE MOJIOXKEHWE NepeHocuTcs
LleHTp rabapuTHOro NpsiMOYroJibHWKa NnepeHeCceHHbIX onepaLmii.

B KauecTBe anbTepHaTMBbI MOXHO MepeMellaTb pebpo rabapuTHOro NpsIMOYrofibHUKa, BbibUpas oAHy M3 YeTbipex
KHOMOK:

&— nepeHocuT pebpo Ha MMHUMasbHble KOOPAMHATBLINO X n Y
# nepeHocuT pebpo Ha MakCUMasbHY KOOpAUHATY No X U MUHUMasbHY0 KoopauMHaTty no Y
-

nepeHocuT pebpo Ha MakCuManbHble KoopaMHaTbi o X n 'Y
[

nepeHocuT pe6po Ha MUHMMaNIbHYO KOOpAUHATY no X u MaKCUMaJZlbHYO KOOpAMHATY no Y

KOOp,D,VIHaTbI no3nunoHMpoBaHMA MOryT BBOOUTbCA:
e B NOJIA peaKTUPOBaHUA NO3ULMOHUPOBAHNE MOXET BbipaXaTbCA B abConTHBIX N OTHOCUTENbHBIX YNCI0BbIX
UNn NapamMeTpuvyecKnx 3HadyeHunax;

T

e MbiWb B rpadmMyecKoi 30He Npu WenYke Ha 3Hauvke A (TONbKO ecnn akTMBHO oTobpaxkeHne nporpammel). B
3TOM C/lyyae KOopAMHaTbl N03MUMOHMPOoBaHMA X M Y aBTOMaTMYeCKM 3a4atoTcs kKak abcontoTHble. Mpu Bbibope
NO3ULMOHNPOBAHUS B MOJIIPHON CUCTEME KOOPAMHAT: UHTEPAKTMBHbIM CHOP MOXET KacaTbCs MOMOXEHUS
LeHTpa, a TakXe 3HadyeHu moayns u yrna. Coobuwenus, npuBeaeHHble B 30He KomaHa, HanpaBnsioT
WHTEPaKTUBHbIA PEXUM.

[ONna MHTepaKTUBHOIO pexuMa 3agaHus NosIoXKeHus AeNCTBUTENbHO CKasaHHoe Ans BBoa reomMerpuydecKux
3/1IeMEHTOB 3 MeHI "HauepTturb":

P (354 9126;221.2943)
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e BblMepumBaeTCs rabapuTHbIi NPSAMOYTOIbHUK, COOTBETCTBYHOLWMNN UCXOQHOMY rabapuTy onepaumin, K KOTOPOMY
NpMMeHsIeTCS NepeHOC BMeCcTe C yKa3aHMeM UCXOAHON TOYKKM Ans nepeHoca (ueHTp rabapurta
(npeanoytuTenbHee), TeKkylas onepaums)

e MepeMeLLeHMIO MbIlM COOTBETCTBYET rpacdmnyeckoe 06HOBEHME NO3ULNOHMPOBAHUSA rabapuTHOro
NPsSIMOYrosIbHUKa U UCXOAHOM TOUYKW ANA NepeHoca, B COOTBETCTBUM C TEKYLLMUM MONIOXKEHUEM MbILLN.

A

¥ ABTOMaTUYECKMUIi yKa3aTenb

[ns Toyek BepLMH U MeAnaH Ha CTOPOHax rabapuUTHOro NpsiMOYrosibHWKa akTUBUPYETCS aBTOMaTUYeCKUi
yKasaTesb, NPUBOASALLUI NOMIOXKEHWE MbIlLM B paMKW, OrpaHMumnBatolmMe Touku. B no6om crnyyae, MOXHO
OTKJIUYUTL 3TOT aBTOMATUUYECKUI yKasaTesNlb, OTMEHSISl BbIBOp Ha COOTBETCTBYIOLWEM MYyHKTE B JIOKA/IbHOM MEHIO.
OTK/OYEHNE aBTOMATUMYECKOro yKa3aTess MOXET, HanpuMep, No3BOJIUTb BbINOHUTbL TOYHOE MO3ULMOHUPOBAHME,
BbINOJIHSIEMOE, HanpuMep, BbIGOPOM KJTaBULW HanpasieHus.

BbIX04 M3 MHTEPAKTMBHOW Npoueaypbl BO3BpaLLaeT K OKHY NPsIMOro 3aZlaHusi, B KOTOPOM MOXHO BbIMOSIHATb
WHTerpupoBaHve TpebyeMbMM 3a4aHnUAMU U BbIBOpaMu.

Boi6op onuuv MpUMeHUTb K KONMuM onepauuii NpYMeHsIET 3TOT MHCTPYMEHT K KOMWM Onepauuii U He MeHsieT
NCXOAHbIE NINHUM.

Mo3MLMOHMPOBaHME B MOJSIPHLIX KOOPAUHATaX UM B abCOMOTHBIX KOOpAUHATaX OnpeaenseT yTpaTy BCAKOMN
opMbl NapamMeTpnyecKoro NporpaMMMpoBaHus.

BpaweHue

MoBopaunBaeT BbibpaHHble UK TekyLllyto onepauun. KomaHaa NMoBepHYTb Llj_.ll HaxoauTcsa B rpynne O6wme
BKNaaku UHCTpyMeHTbI.

] NosepryTs ? X

MNoacxenwe ueHTpa | @ L Il A B | x|

X+V+[94.0112;231604]]

Llettp X 204 5327 LA T UtHocuTensHeiil
Letmp Y 1118.6108 |
Yron |-5'E' |E” CimHocKTeNEHBbIR

[] MpiMEHWTE K KoM orepaLmil

| o OK | 3 Omaena

[OaHHble NnoBOPOTa MOXHO BBECTU!
e B NOJIA peaKTUpOBaHUA NO3ULMOHUPOBAHNE MOXET BbipaXaTbCA B abConTHBIX U OTHOCUTENBHBIX YNCI0BbIX
UNn NapamMeTpuvyecKnx 3HadyeHunax;

e MbllWbl B rpacdmnyeckoin 30He Npu LWenyke Ha 3Hayvke |._Z| B 3TOM cnyyae koopAuMHaTbl NO3MLNOHMPOBaHMA X U
Y LeHTpa NoBOpoTa aBTOMaTUYeCKM 3asatoTcsa abCcoNoTHbIMU. MIHTepaKTMBHOE CUMTbIBaHME MOXET KacaTbCs
Takxe yrna. CoobweHus, npuBeseHHble B 30He KoMaHA, HanpaBnsioT MHTEPaKTUBHBIA PeXUM.

e Npu BbIBOpE KHOMKK U3 KOMAHAHOW CTPOKWN B OKHE:

e nepBble 5 KHOMOK 3a4atoT MOJIOXKEHME LeHTpa Ha OAHOM U3 3Ha4YMMbIX TOYeK rabapuUTHOro NPsAMOYrofibHMKaA
onepauuii, 3a4encTBOBaHHbIX BO BpaweHun (LeHTp uan pebpo). MNonoxeHne ToUek NpMBOANTCS B
coobuweHnn (noackaske), otobpakaeMoM ANa KaxKaoM KHOMKKW

e KHOMKa CrnpaBa 3ajaeT LUEeHTp W yros BpalleHUss Ha Takue 3HavyeHusl, 4Tobbl MaKCMMasbHO YMEHbLINTb
rabapuTHbIN NPSAMOYOSIbHUK.

|_|pVI OTHOCUTENbHOM NO3NLMOHMPOBAHUN LEHTPa BpalleHNUa CaM UEHTP pacnoslaraetca B OTHOCUTE/IbHOM pexXxunme
OTHOCUTENbHO:
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e TeKyllen onepaumm

Mpu noakntoyeHun n3 KoHdburypaumm TpaCAD npuMeHeHne 3TOro MHCTPYMeHTa K OpUeHTUpPyeMon NoaroToBke
MOXeT npeaycMaTpuBaTb TpaHChOpMaL MO AN OCell OpueHTauumn (TONbKO eCniv TeKyLasa rpaHb Naockas, T. e. He
3aKpyrieHa uan 3ajaHa Kak NoBepXHOCTb).

BpaweHne onepauunun, oTHoCcsWeNCs K npodwunio, BraeyveTt 3a coboii:

e BpalleHne Bcero npodunsa, ecsm BpalleHne NpuMeHseTcs K onepaunsim, CKOnMpoBaHHbIM B JlokasnbHbIM 6ydep,
WUNN K BbIBpaHHbIM onepauunsiM, Uam ecau He BbibpaHa onuus MPUMEHUTb OT TEKYLLEro NoJIoXKeHUs A0 KOHLa
npodwuns;

e B MNPOTMBHOM C/ly4yae: BpalleHue YyacTu npodunis Mexay TeKyllen onepaumen n KOHLOoM npoduns: Tenepb
LLeHTP BpalleHnss coBnagaeT C HavyanbHOW TOYKOWN TeKyllen onepaunn. Ecnm akTuBmMsanposaH Bbi6Op onuum
MpUMEeHUTb MHCTPYMEHT K KONWUM onepaumii, B 1tlo60oM criyyae, BCTaBASeTCSA Konus Bcero npodwns.

MpUMeHeHWe MHCTPYMEHTa onpeaensieT yTpaTy BCAKON hopMbl NapaMeTpuyeckoro NporpaMMUpoBaHusi, KotTopas
MOrf1a M3HayanbHO MPUCYTCTBOBATb Ha MIOCKOCTU rPaHu.

PaccMoTpuM ocobbii NnpuMep BpalleHus:

Tekylwas onepauus 8 P;

LLEHTP B OTHOCUTE/IbHOM peXxnme Ha koopanHaTax (0;0). Tak
LeHTp no3uunoHupyetcs s P;

OTHOCUTESIbHBIN YIroN BPALLEHUSA CO 3HAYEHNEM:

e 30° (ansa BpalleHus BBepX)

e -30° (ons BpaleHUss BHU3).

Ha PUCYHKE NOoKa3aH npuMep noBopoTa, NpUMMEHEHHOIO K 4acTu I'IpOCbVIJ'Iﬂ, C aKTUBHbIM MHTEPAKTUBHbIM 3aXBaTOM!:

MHCprMeHT BpalWeHna NpUMMEHAETCA HE KO BCEM onepauunsamMm. HaanMep, UCKNKYAaOTCA CQI0XHbIE onepauunn, nNpu
KOTOPbIX BbIMNOJIHAETCA OAHO UK oba cneagywumnx ycnosus:
e OHM BbiBbIBAOT noanporpamMmy unm MakponporpamMmy, K KOTOpbiM, B COOTBETCTBUMN C onNpeaeNeHHbIM B baze
AaHHbIX onepauvu7|, HENb3A NPUMEHUTb BpalleHNe.
e OHM CaMu CKOHd)VIprVIpOBaHbI B 6a3e AaHHbIX onepal.lel KaK onepauun, K KOTOpPbIM HENb34 NMPUMEHUTb
BpalleHune.
TwunosbIiMK cnydasaMu aBnAaOTCA onepaunn npopesun, BbINONIHAEMbIE HEOPUEHTUPYEMbBIM MHCTPYMEHTOM.

PepakTop nporpamm



NHCTpYMeHTbI 186

MpaBka (MeH0 "lMpacdunueckoe npeacrasneHmne”)

OTa KOMaHza AOCTYMHa U3 KOHTEKCTYaslbHOro MEHI0, Bbi3biIBAEMOr0 M3 30HbI rpadMyecKoro npeacTaBieHus
HaXkaTMeM NpaBoOM KHOMKW MbllK. DTa KOMaHAa HeAoCTynHa ana dyHKuuu Essential.

OTa KoOMaHza No3BosseT NPUMEHSITb NPoCTbie Npeobpa3soBaHus llepeHoca n MMoBopoTa NOMHOCTLIO UHTEPAKTUBHO.
MpeobpazoBaHMsa NPUMEHSIOTCA K BbibpaHHbIM OMnepaunsM WK K Tekyluen onepauunn. Ecnm onepaumnsi OTHOCUTCS K
npodwunto, NnpeobpaszoBaHMs BCceraa NpMMEHSIIOTCSA BHYTpWU npoduns.

Kak yxe onucbiBanochb Ans UHCTpyMeHTa MepeHecTw, nNpy NoaKIYEHUN KOMaHAbl BbMepymMBaeTCcsi rabapuTHbii
NPsSIMOYro/IbHUK, COOTBETCTBYOLUIA NCXOAHOMY rabapuTy onepauuii, BMecTe C LLEHTPOM M TOUYKaMM BEPLUMH U
CpeAHVMM TOYKaMM Ha CTOPOHaX MpPAMOYrosibHMKa. Ha 3TUX Toukax MOXeT aKTMBU3UPOBaTbCA aBTOMaTUYECKUM
yKa3aTenb, NPpUBOASALLUIA NONOXEHNE MbILM B PaMKK, OrpaHMYnBatoLme TOYKK.

McxoaHoM TOUKOM A1 nepeHoca u/wam NoBopoTa Tenepb CTaHOBUTCS LeHTp rabapwura.

MNMepeMeLeHnio MbIlLK COOTBETCTBYET rpadumyeckoe o6HOBNEHNE NO3ULMOHMPOBAHUS rabapuTHOro
NPsSIMOYrofIbHUKa U UCXOAHOM TOUYKW ANA NepeHoca WU/wnv noBopoTa, B COOTBETCTBUM C TEKYLLMM MONOXEHNEM
MbILLN.

MepeknoyeHne Mexay ABYMS BO3MOXHbIMU TpaHCHOPMaLUSMU BINOSTHSETCS MPW NMOMOLLU KOHTEKCTYaslbHOro
MEHI0 Npw BbIGOpe MyHKTa:

'R'= MoBepHYTb MNepeksloyaeT Ha MHCTPYMEHT NOBOPOTa
'M'= lNepeHecTH nepek/oyaeT Ha UHCTPYMEHT nepeHoca

[ns noaTBepxaeHus TpaHchopMaunn WeNKHYTb IEBOW KHOMKOM MbILN.
[Enter] BbiNONHSET 3aKpbTMe KOMAHAbI, MOATBEPXAASA BbINO/HEHHbIE cuuTbiBaHMS, [Escape] BbinosHAET
3aKpbiTUe C OTMEHOM.

CuMMeTpn4YHO OoTO6pasuTb

VIHCTpYMEHTbI CUMMETPUN NPELCTaBNAAIOT BbibpaHHble UM TEeKYLLYI0 onepauun B 3epkasbHOM 0To6pa)XeHun
OTHOCUTENBHO yKa3aHHOW OCH.

KoMaHabl CUMMET pUYHO OTO6pasuTb HaxoaaTcs B rpynne O6wme Bknaaku MHCTPYMEHTbI U BCe OTKPbIBAOT
OZIHO OKHO, B KOTOPOM MOXHO WU3MEHUTb TpebyeMblid TUM CUMMETPUMN.

MOXHO BblbpaTb 4 TUNa CUMMETPUU:
CuMMeTpUSa Mo BEpTUKabHOM OCH

B[

CVIMMeTpVIﬂ no FOpVIBOHTaJ'IbHOVI ocu

-y
|

CMMeTpUA ropusoHTanbHas+BepTuKanbHas (BOKPYr TOUKM)

|i|j O6was cuMMeTpus
|

B cnyyae CMMMeTpuM No BepTukasibHOM ocyu i CUMMMETpuM NO rOPU3OHTaJIbHOW OCU B 3TOM OKHE
npeanaraeTcs TOMIbKO 3HAYeHMe KOOPAUHATbl OCU CUMMETPUN.

e BEepTMKanbHas OCb NapannenbHa ocu Y rpaHu;

e rOpU30OHTaNbHas OCb MapannenbHa ocu X rpaHu.

B cnyuyae CumMmeTpum NlopusoHTanbHaa+BepTukanbHaa B 3TOM OKHE npeanaralnTcs KoopanHaTbl X 1Y TOYKMK
CUMMETpUM.

B cnyyae O6uwein cMMMeTpUA B 3TOM OKHe NpeanaralnTcs KoopanHaTbl X U Y AByX TOUeK Ans onpeaeneHus
obuwer ocn cmmmeTpum. Kpome Toro, aTo onpeaenser yTpaty BCAKON dOpMbl NapamMeTpuyeckoro
NporpaMMMpoBaHuns, KOTopas MOrfa MsHavasbHO NPUCYTCTBOBATb Ha MIOCKOCTU FPpaHu.

|84

Ecnun 3TOT MHCTPYMEHT NpuUMeHsieTcs K Npoduso, MHBEPTUPYIOTCSA TaKXe HAaCTPOMKM KOPPEKLUN Ha MHCTPYMEHT
(npaBbii UK neBbiM) M BbIGOP Ha4Ya/bHOro/KOHEYHOr0 OTPe3KOoB Npodunsa B Cryvae 3a4aHusa npaBon UM neBon
ayrun. MNpu nogkntoyeHnn ns koHburypaumm TpaCAD npyMeHeHue 3TOro MHCTPYMeHTa K Npoduito MoxXeT
npeaycMaTpuBaTb 3epKasibHY TEXHOIOMUIO.

Mpu noakntoyeHun n3 KoHdburypaumm TpaCAD npuMeHeHne 3TOro MHCTPyYMeHTa K OpUeHTUpPyeMon NoaroToBke
MOXeT npeaycMaTpuBaTb TpaHChOpMaL MO AN OCell OpueHTauum (TONbKO eCniv TeKyLasa rpaHb Naockas, T. e. He
3aKpyrieHa uan 3ajaHa Kak NoBepXHOCTb).

CumMmeTpus onepauunn, oTHoCALWENCs K npodunio, Bneyet 3a cobom:

e CUMMeTpUs BCero Npoduns, ecnm CUMMeTpUst NpUMeHsaeTcs K onepauuam B JlokanbHoM 6ydepe nnm k
BblGpaHHbIM ornepauusiM, UK ecnu BblbupaeTcst pexum CUMMeTpum no obLein ocu; nnn ecnaum He BbibpaHa
onuua NMPUMEHUTb OT TEKYLUEero rnoJIoXXeHusi A0 KoHUa npodwns;
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e B MNPOTMBHOM C/ly4ae: CUMMETPUSA YacTu npoduna Mexay TeKyllern onepaunein n KOHLOM nNpoduns: ocb
CMMMETPUN MO3ULMOHMPYETCS Y HayasbHOW TOUYKWM TeKyLuen onepaumnn. Ecnm akTUBM3NpoOBaH Takxe Bbibop
onuuv NMPUMEHUTb K KONWK onepaLuuii: B 11060M c/lyyae, BCTaBNsSeTCS KONus BCero npoduns.

VIHCTpYMEHT CUMMETpUM NPUMEHSIETCA HE KO BCEM OnepauusiM. HanpuMep, UCKIIOUAOTCS CIIOXHbIE onepauuu,
Npu KOTOPbIX BbINOMHAETCS OAHO WK 06a CrelyoWwmnx yCIoBus:
e OHW Bb3bIBAIOT MOAMNPOrpaMMy WM MakpomnporpaMmMy, K KOTOpbIM, B COOTBETCTBUM C ONpeaeseHHbM B 6a3e
[laHHbIX onepauuii, Henb3s NPUMEHWUTb BbIGpaHHY0 CUMMETPULD
e OHW CaMu CKOHMUrypupoBaHbl B 6a3e AaHHbIX onepaunii Kak onepauum, K KOTOPbIM HEJb3si NPUMEHUTb
BbIGpaHHy0 CUMMETPUIO.
TUNoBbIMU CNyYasiMu IBNSIOTCA OMnepaLmu Npopesu, BbiNOJSIHSEMblE HEOPUEHTUPYEMbIM UHCTPYMEHTOM.

Pa36utb

Paz6buBaeT_cioxHbie one nn UM MHOXECTBEHHbIE OTPE3KHU I'IpOCbVIJ'Iﬂ Ha 06pa3y|ou.w|e MUX NMPOCTblE onepaunn.

KomaHaa Pa36urb u HaxogauTcs B rpynne O6wme Bknagkm UHCTPYyMEHTbI.
OTOT MHCTPYMEHT MPUMEHSIeTCS K BbiOpaHHbIM UM TeKyLen onepauun.
MHCTpyMeHT "Pa3butb" MOXET NpuUMeHsaTbCS He Bcerga. Mckn4alTCcsa CNoXHble onepaumn, KoTopblie:
e CKOHMUrypupoBaHbl B 6a3e AaHHbIX onepauuii Kak onepaunm, K KOTOPbIM Hesb3si NPUMEHUTb
TpaHcdopmMaumio.
e B pexwume "rpaHb-AeTasb': pewarT Koabl 3anporpaMMMpOBaAHHOIO BIOXKEHHOro BbBoBa (SSIDE)

Mpu BbIGOPE 3TONM KOMaHAbI, TO/IbKO €C/IM OHa NoAK/YeHa B KoHdurypauun TpaCAD, MOXeT OTKpbIBAaTbCSH OKHO
BblbOpa M3 ABYX ONUWiA

PazBuTe @

Pa3buTh KamOyo CNOXHYIO onepalnio 0o
MaKCHMMAanbHO BO3MOXHON CTEeNeHw

= Pa3buTe TONLKO NEPELIM YPOBEHE NPUMEHEHWA

MpMMEHMTE K NPOgIANKD B LIEMDM OTHEHWUTE

e nepBas oOnuus 3anpalimBaeT MakCMMasbHO BO3MOXHYIO pa3buBKy ANs COOTBETCTBYHOLMX NPOrpaMMHbIX CTPOK.
e BTOpas onuus 3anpawmBaeT MMHUMasbHYIO pa3buBKy KaXkaou NporpamMMHON CTPOKW, 3a4eNCTBOBAHHOM B
NPUMEHEHUN 3TON KOMaHAbI.

Ecnn 3To okHO Bbibopa He noaknyeHo B KoHdurypauum TpaCAD, Bcerga npMMeHsieTCcs nepsas onuums.

Ecnwn, Hanpumep, y Hac nMeeTtcs BbBoB noanporpaMmmbl UNO, koTopasi, B CBOIO o4vepenb, BbiBbiBaeT ornepauuto
MHOrokpaTHoro ceepnenue (“PSi[ OTBEPCTWU MO X”), ANs KOTOPOMN He 3aaHO HUKaKOro npeaena pasbuBKu:
1. B nepBOM cnyyae pa3buBka 3aMeHsieT BbIBOB NMOAMNPOrpaMMbl CMMCKOM OTAESbHbIX CBEPEHUIA onepaLmnm
“PsQ OTBEPCTUM MO X”;
2. BO BTOpOM Cnyyae pa3bueka coxpaHsieT onepauuio “PS OTBEPCTUM MO X".

Ecnu xe ans onepauuu “PS OTBEPCTUM MO X" 3aaaH npesgen pa36usku, onepauums “PSi OTBEPCTUM MO X” He
MOXeT, B It06OM cnydae, 6bTb CHOBa NpuBeAeHa K CMUCKY OTAE/bHbIX CBEPEHUN.

MoxeT npeanaraTtbcsi onuuns NMpumMeHNTb K NPoguIto B 4EJIOM B NPUBELEHHOM BbILLE WUN OTAENBHOM OKHE:
BbIGpaTb ANA MPUMEHEHUSI 3TOrO MHCTPYMEHTa KO BCEMY TeKyLleMy npodunto uin npodunsm, COOTBETCTBYOLWUM
BbIGpaHHbIM onepauunsM.

Mpu NpUMeHeHU KoMaHabl Pa36urb TepsoTCS BCE pa3BepTKU, COOTBETCTBYIOLME BIOXKEHHbIM Bb3OBaM. B 3ToM
c/lyyae 0 CuTyauuu npeaynpexaaeT cooblieHne.

Ecnim npuMeHeHMe kOMaHAbl Pa36uUTb NpuBesio COOTBETCTBYOLME ONEPALIUMA TOJIbKO K NPOCTbIM
onepauusaM, rapaHTUMpyeTcs NoJiIHoe reoMeTpuieckoe COOTBETCTBME U3MEHEHHOW NporpamMmbl
U3Ha4YaNbHOM BepCcum.

Ecin )ke NnpuMeHeHMWe KOMaHAbl OCTaBWIO Bbi30Bbl MOANPOrpaMMbl WM MaKpOMporpaMmbl Hepa36uTbiMK,
CUrHan npeaynpexpaeT, UTO USMEHEHHas NporpaMMa MOXKeT He NMOJIHOCTbI0 COOTBETCTBOBaTb
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M3HayvasibHOW Bepcun. 3TO MOXKeT 06ycniaBamMBaTbCsA TeM (paKTOM, UTO HE BCerga MO>XKHO NMPUMEHUTb
TpebyemMbie TpaHchopMaLumm (HanpuMep, NepeHoCc, BpalleHne, 3epkaJibHoe oTo6pakeHue, nepecMoTp,
MHBEpPCUA UT.A.) KO BCEM BETBAM pa3BepPTKN BHYTpuM onepauuu. [ipyron Kputr niec Kui caydam
COOTBETCTBYET CKOMJIEHUIO TpaHCcdopMaLmii NOBOPOTa U CMMMETPUHA, C YYE€TOM TOro, YTO NOPSAAOK
NpMMeHEeHUA 3TUX TpaHCc opMaLiMii MEHSIET KOHEYHbI pe3ynbTar.

Ecnv npuMeHeHWe KOMaHAbl HE BbIBOAWT Ha YpPOBEHb 3anporpamMMMpOBaHHOIO CAMCKa KOAO0B
3anporpaMMMpoBaHHbIX MHCTPYMEHTOB, BCe Ao6aBfieHHble CTPOKW ByayT MMeTb OAHO U TO Xe MMsi, 3afaHHoe
MCXOAHOM NpOrpamMMHON CTpoKe.

B NpoTMBHOM cnyyae none MmMs no6aBneHHbIX CTPOK MOXET 3aJaBaThCsA MO APYrMM NpaBuiaM, HanpasBfeHHbIM Ha
COXpaHeHWe UCX0AHOM pa3paboTku NporpaMmbl.

n POABUHYTbIE€ NOJIOXKEeHUA

XoTuM noauyepKHYTb TOT (paKT, UTO celvac Mbl pewaem ocobyto Nnpobnemy, KoTopasi BCTpeuyaercs
TONbKO Npu onpeaeneHHon koHdurypauum TpaCAD npv npoABUHYTOM NPOrpaMMMpOBaHUN: BO3MOXKHOCTb
3anpoca MMHUMaJibHOW pa36uBkwu.

PaccmoTpum cneaytowme aBa o0cobbix cnyyas.

Ha pucyHke nokasaH npumep 3anporpaMMuUpoBaHHOI0 MHCTPYMEHTA, NMPpUMEHEHHOI0 PeKYpPCUBHO:
935 = B¢ ASCH Text
OO POLI EGD X295.1136 Y283.4594 PLO EW0 U100 N3 AD=0 EGLO EMXD EMYD E

:
2 [ 1 &2 [ftwe HOLE EGO X110 Y169.6064 Z-12 TD8 TMC1 TR1 TP1
3 [ b1 &2 (] two HOLE EGO X110 Y159.1102 Z-12 TD8 TMC1 TR1 TP1
4 OFE O STOOL T5T1=0 LOG1=0 TST2=0 LOG2=0 TST3=0 HN="two" EGLO EGO X500
b5 OMEO E\STOOL TST1=0 LOG1=0 TST2=0 LOG2=0 TST3=0 HN="one three" EGLO EGD
[ HOLE X500 Y200 Z-12 TMC1 TR1 TD8 W[N=three 52]
2 HOLE %500 Y189.5038 Z-12 TMC1 TR1 TDB W[N=three 53]
[ POLI CX=700 CY=283.4554 Z=0 N=3 U=100 W[N=four 54]
12 SETUP X200 Y283 4554 70 TMC1 TR1 W[N<=four 53]
13 LINE [800;283.4594;01{650;196.8569;0) COS[-0.866:-0.5:0] Ai"..
14 LINE [650:196.8569:0H650:370.0619:0] COS[0:1:0] Ai°<30 L=...
15 LINE [650;370.0619;01{800;283.4594;0) COS[0.866,-0.5,0] Ai"...
2 STOOL [N=two] X903 8364 Y200 Z-12 PO[903.8864;200:12]..[...
21 HOLE ¥303.8864 Y200 Z-12 TMC1 TR1 TDB W[N=four 52]
22 HOLE %903.8864 Y189.5038 Z-12 TMC1 TR1 TD& W[N=four ..

Crtpoka 4 - kog STOOL, npumeHsieMbin K onepauun ¢ nmeHem two” (onepauunn HOLE cTpoku 2 u 3):
e pPSAOM MOKa3aHO OKHO, B KOTOPOM MpeAcTaB/eH CMIMCOK onepaunin, COOTBeTCTBYOLWNX kogy STOOL
e CTpoka 4 umeet umsa “three”.

Crtpoka 5 - kog STOOL npuMeHsieMbi K onepaunn ¢ umeHem “one” (onepauunsa POLI cTpoku 1, B npumepe 3TO
Makponporpamma, kotopas ctpout: NOATOTOBKA + nuHeliHbie) u one;three” (onepauns STOOL cTpoku 4):

e pPSAOM MOKa3aHO OKHO, B KOTOPOM MpeacTaB/ieH CMMCOK onepaunii, CooTBeTCTBYOWMX kogy STOOL;

e CcTpoka 5 umeet mmsa “four”.

PaccMOTpWM, UYTO NMPOUCXOAMUT Npw pa3buBKe CTPOKM 5 TOJIbKO Ha MNEPBOM YPOBHE MPUMEHEHUS:

= ® 2= AEC ASCII Text
[ (1 & [ one POLI EGO X296.1136 Y283 4594 PLO EWD U100 N3 A
2 1M &2 [ twe HOLE EGO X110 Y169.6064 Z-12 TD8 TMC1 TR1 TP
3 (1 1 &2 [ two HOLE EGO X110 Y159.1102 Z-12 TD8 TMC1 TR1 TP
4 (1 [ &= [ three STOOL TST1=0 LOG1=0 T5T2=0 LOG2=0 TST3=0 HI
5 (] 1 &= [ four POLI EGO X700 Y283.4594 PLO EW0 U100 N3 AD=0 E
& 1 & &= [ four STOOL TST1=0 LOG1=0 T5T2=0 LOG2=0 TST3=0 HI

Crpoka 5 pasbuBaeTrcs Ha 2 CTPOKM:
e [5] c umeHem “four”: onpeaensetcs npumeHeHnem onepaumm POLI cTpoku 1
e [6] c umeHem “four”: onpeaensieTcs npumeHeHunem onepaumm STOOL cTpoku 4.
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MMeHa ABYX CTPOK COOTBETCTBYT UMEHU UCXOAHON CTPOKM.

Monpobyem Tenepb CHOBa BbI3biIBaTb TOJIbKO YTO pacCMOTPeHHy nporpammy (HasoBeM ee PRG1) ¢ kogom SUB, a
3aTeM pa3obbeM CTPOKY Bbi30Ba TO/IbKO Ha NEPBOM YpPOBHE MPUMEHEHUS

2 @ 3= Apc ASCII Text
1 (] [ &2 [ xone POLI EGO X296.1136 Y283.4554 PLO EWO0 U100 N3 A0=0 EGLO EMX0 EMYO EIN\
2 (] M = [ stwo HOLE X110 Y169.6064 Z-12 TD8 TMC1 TR1 TP1
3 (] M 82 [ stwo HOLE X110 ¥159.1102 Z-12 TD8 TMC1 TR1 TP1
4 O] M = [ sthree STOOL LOG1=D TST2=0 LOG2=0 T5T3=0 HN="xtwo" EGLD EG0 X500 Y200 Z-12
b5 ] & &2 [ four STOOL TST1=0 LOG1=0 TST2=0 LOG2=0 TST3=0 HN="vone:xthres" EGLD EGO *

Cnncok onepaunin COOTBETCTBYET MCXOAHOMY TEKCTY MpOrpaMMbl, TOSIbKO K MMeHaM 6bu1o gobasneHo ‘x'. Ecnu 6bl
cTpoka koga SUB nmena 3apaHHoe nMsa (Hanpumep, “yyy”), K nMeHam gobasnsinocb 6bl uma SUB (Hanpumep,
“yyyone” BMecTo “xone”,..). IMeHa 6bn M3MeHeHbl TakxXe B nosie 3agaHmsa kogos STOOL (B cTpoke 4:
HN="xtwo"”; B cTpoke 5: HN=xone;xthree").

HoBas HoMeHKknaTypa, co3aaHHas aAns AobaBneHHbIX onepaunii, CTPEMUTCSA CHU3UTb K MUHUMYMY BEPOSITHOCTb

TOro, 4To:

e koa STOOL, npuBeaeHHbIM B CNUCKE B pe3y/ibTaTe YaCcTUYHOM pa3buBKM, MOXET MPUMEHSATLCS TaKXe K
CyLeCcTBOBaBLUNM NPefyCMOTPEHHbIM paHee ornepauusaM, 3afaHHbIM C TEM Xe UMEeHeM, KOTOpoe UCMOoJb3yeTCs
B noanporpamme (Hanpumep, “one”)

e CYLLECTBOBABLUMI paHee pacnofioXeHHbn aanee koa STOOL MoXeT TakXe NMpUMeHSITbCS K onepauusMm,
BBE/ZIeHHbIM B pe3y/fibTaTe pa3buBKMU M 3aaHHbIM C TEM Xe MMEHEM, KOTOPOe UCMO/b3yeTCs B nporpamMme
(Hanpumep, “uno”);

e B 3TOM npuMepe 6b110 6bl HENPaBWILHO NPUCBanBaTb Pa3buTbiM CTPOKaAM UMS UCXOAHOM onepauun (none
nyctoe wnu, Hanpumep, “yyy”), T. K. ABa BBeAeHHbIX koga STOOL 60nblie He cMornn 6bl HANTWM onepauum
NPUMeHeHUs, n3HayasbHO 3aJlaHHble Ha YpPOBHE NpuMeHeHus koza SUB.

Bonee, 4eM O4YEBUAHO, UTO He CcyLlecTByeT abCosIOTHON YBEPEHHOCTU B TOM, UYTO HE BO3HWKHET KOHMIMKTa
MeXAy UMeHaMW, CO3ZaHHbIMU B pe3y/ibTaTe YaCTUUYHON pasbuBKM, U UCXOAHBIMU MMEHAMK B MPOrpaMMHOM
cnucke. OflHaKO MOXHO MCMOJIb30BaTb OMUCAHHLIA 34eChb MEXaHU3M ANl U3MEHEHWS UMEeH BO M3bexaHue MMEeHHO
TakuX KOHPNKTOB. MexaHU3M U3MEHEeHUs UMeH JOJIXKEH, eCTECTBEHHO, CO6M0AaTb MaKCUManbHY0 ANUHY UMEHU
(16 CMMBONOB: NULWHWE CUMBONbI 6yAyT yAansaTbcs). MO3TOMYy He peKOMeHAYyeTCs UCMONb30BaTh AJIMHHbIE MMeHa
ANS UCKJTIOUYEHNSA MX aBTOMaTUUYECKOro COKPALLEHUS! B CEPUU UMEH.

MoBTOpEeHusn

CBo6opaHble NOBTOpPEeHMA

BbINOSTHSIET KOMUIO onepauuu/onepaunii CTONbKO YMCIO0 pas, CKOJIbKO yKa3aHo B NyHkTe MoBTopeHus, v
NMoMeLlaeT UX Ha CXeMY, B KOTOPOWN ANS KaXkAoW CKOOPAMHWPOBAHHOM OCU 3a4aH CABUM pa3MeLLeHus.

Ka)xaoe nosie okHa MOXeT 3aaBaTb OAHO YMC/IOBOE WIWN NapaMeTpuyeckoe 3HavyeHue

[MoBTOpeHMe onepaumnm, oTHocAWwencs K npodunto, BaedeT 3a cobom:

e MOBTOpEHWe BCero npodwuns, ecan 3TOT MHCTPYMEHT NPUMEHSETCS K onepauusiM, CKONMPOBaHHbIM B JTIOKabHbIA
6ydep, unu K BbibpaHHbIM ONepauuaM, UM ecnv He BblbpaHa onuust MpUMeHUTb OT TeKyLllel onepauwm Ao
KOHUa npodwuns;

e B MPOTMBHOM CJlyyae: BbINOMHSAETCS NOBTOPEHME YacTu Npoduns Mexay TeKyLluen onepaumen u KOHLOM
npocdwunsa: Tenepb CABUINM pasMeLLeHnNs onpeaensitoTCcs aBToOMaTUYeCKkn Ha ocHoBe rabapuToB YacTu npoduns,
3a4eNCTBOBAHHOM MHCTPYMEHTOM.

MpaMoyronbHaa cepus

BbinonHseT konuio onepauun/onepauynin ¢ NO3NLMOHMPOBAHUEM MO MATPUYHOM CXeMe.
Ka)xaoe none okHa MOXeT 3ajaBaTh YMC0OBOE WM NapaMeTpuyecKkoe 3HavyeHue.

e Ctonbubl, cTpokM: 06a Nons He MoryT 6bmb 1, a obwee YMCN0 NOBTOPeHUM He MoxeT bbb 6onbwe 100.000.
PasBepTka Ha CTpoKax BCerha accouummpyeTcsi C OCblo Y rpaHu, a Ha cTonbuax - ¢ oCbio X rpaHu.

e PaccTosiHve Mexxay ctonbuamm n PacctosiHme Mexxay CTPOKaMM: 3Ha4YNMbl CO 3HAKOM.

e Yron: yroa nosBopota (OTHOCUTENbHO OCK X rpaHu, NC Npu BpalleHU NpOTMB YaCOBOW CTPENKU).

Mpumep:
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MoBTopeHWe onepauum C OTMEYEHHbIM OTPE3KOM A/1A
3 cTonbuoB 1 2 CTPOK.
Ha pucyHke cnesa nokasaHa cepus ¢ A=0.

Ha pucyHke cnpaBa nokasaHa Te xe cepus ¢ A#0.
Kpyrosas cepwus

BbinonHseT konuio onepauunu/onepaumin ¢ NO3MLMOHMPOBAHNEM MO KPYrOBOM CXeEMe.
Ka)caoe none okHa MOXeT 3ajaBaTh YMC/0BOE WM NapaMeTpuyecKkoe 3HavyeHue.

:

o LleHTp X, LleHTp Y: LeHTp AyrK, N0 KOTOPOM pasBopaynmBaeTcs cxema. BoilbpaTb 3HauoK A ANA CYUTbIBAHWUS
NOJIOXKEHUS LLeHTPa MbilWbio B rpaduyecKor 30He.

e 3DJIeMEeHTbl CEpPMM: YMCIIO INIEMEHTOB CEPUMN, BKJIIOHASA UCXOAHbIN. 3aAaBaeMoe 3HavyeHue, B T. Y.
napameTpuyeckoe, AOHKHO 6bmb 60nblue 1.

e Yron ans 3anosiHeHusi, Yron Mexxay NoBTOPEHUsAMU: 33[laBaeMble 3Ha4yeHus, B T. Y. MapaMeTpuyeckue,
AOJDKHbI HaxoAuTbCA B npedenax ot 0.001° go 360°.

M3 nocnenHux Tpex NnapamMeTpoB AO/MKHbI 3a4aBaTbCA ABa, TPETUIM BbIMUCISETCH aBTOMaTUYECKMU:

e 3NIeMeHTbl CEpUM: YNCII0 SNIEMEHTOB CEPUN, BKIIOHAA UCXOAHbIN.

e Yron ansA 3anoJIHEHMUs: Yros, KOTopbii AO/MKeH BbTb 0XBa4yeH NOBTOPEHUAMM (BKOYAS UCXOAHbIE 3/IEMEHTbI).

e Yron Mexxay NOBTOPEHUSIMMU: YIrON MeXAy NocneAoBaTelbHbiIMU NMOBTOPEHUSIMU.

PaccmoTpuM npropuTeThbl, C KOTOPbIMW OLLEHMBAKOTCSH HaCTPOWNKMN:

e 3apaHHble DN1eMeHTbl cepumn 1 Yros AN 3anoJIHEHUs: nose Yron Mexay noBTOpPEeHUsIMU UTHOPUPYeTCS U
yron mMexay 3/1eMEHTaMu BbMUCAAETCS aBTOMaTUYECKM.

e DJsieMeHTbl CepuM He 33[aH0: AO0/KHbI bbb 3a4aHbl 06a Nons, oTHocAwmecs K yrnam. Yncno snemeHToB
CepuM BbMUCSETCSH aBTOMaTUYECKM.

e Yrosa ana 3anosiHeHua He 3ajaH. [o/mkHbl 6bTb 3a4aHbl 06a gpyrmx nons.

¢ BpalleHue NpoTMB HaCOBOMW CTPENKK: BbibpaTb A1 3anpoca pa3BepTKM C BpalLeHWEM NOBTOPEHWU NPOTUB
4acoBOW CTPESKW.

e MoBepHYTb 3/1EMEHTbI Cepun: BbIGPaTh A8 NOBOPOTA 3/1IEMEHTOB Ha KaXXAOM OTAE/IbHOM MOBTOPEHUM ANs
coxpaHeHus 6e3 M3MeHEeHWI UX pa3BepPTKN OTHOCUTENIbHO LleHTpa BpalLeHus.

MpUMEeHEHME MHCTPYMEHTa OnpeaensieT yTpaTy BCSKON OpMbl NapaMeTpuyeckoro NporpaMMMpoBaHmusl, KoTopas
MOr/la M3Ha4yasibHO MPUCYTCTBOBATb Ha MAOCKOCTU FpaHu.

Mpumep:

MoBTOpeHne onepaumn C OTMEYEHHbIM
OTpe3KkoM ANns 5 aneMeHTOB, yron Ans
3anofiHeHus: 180°, BpalleHne nNpoTus
4acoOBOW CTPEesKU.
Ha puvcyHke cnesa nokasaHa cepus C
HeBblbpaHHbIM Nosiem NMoBepHYTH

| - | 3J1eMEeHTbI cepun.

! ! PucyHok cnpasa oTobpaxkaeT 3Ty xe
ceputo € BblbpaHHbIM Nonem NMoBepHYTb
3J1eMEeHTbI Cepun.

MoBTOpeHus Ha npocdwne

BbinonHsieT KONuio onepauuii CTONIbKO YNCIO pa3, CKOJIbKO yKa3aHo B nyHkTe MoBTopeHus, n pacnpenensier nx
no yXe 3anporpaMMmMpoBaHHOMY Npoduio.

MoBTOpeHMe onepaumnm, oTHocsAwencs K npodunto, obycnasnmBaeT NOBTOPeHWe BCero npoduns.

McxoaHble onepaunn He MeHSATCS.

o TMOBTOpEHMUAA: YNC/IO SNIEMEHTOB CEpUn
* Onepauus Nnpoduns: HOMEp Mo NOPSAKY NMPOrPaMMUPOBAHNS NPO(UNS, Ha KOTOPOM BbINO/HSTL

pacnpegeneHune (no6on oTpe3ok). BbibpaTb 3HAUOK -z‘;'n,nﬂ MHTEPaKTUBHOIO CcYuTbiBaHMs npoduns. Mpodunib
A0/MKeH 6bTb NPOCTHIM C AyraMy TOMbKO B MJIOCKOCTU Xy. W UHCTPYMEHT NMpuMeHseTcs K BblbopaM, cam
npodunb pacnpeseneHns He MOXeT BblbupaTbCs.
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e Ecnn akTuBmamposaHa onumsa Mo3MUMOHMPOBATb LLIEHTP rabapura, B yka3aHHOE MoJIoXKeHWe NepeHoCUTCs
LLeHTp rabapuTHOro NpsIMOyrofibHMKa onepawui.
B kauyecTBe anbTepHaTUBbI MOXHO NepeMelaTb pebpo rabapuTHOro NpsMOYyrosibHUKa, BblbMpas o4Hy M3 YeTbipex
KHOMOK
& nepeHoCUT pebpo Ha MMHMMasbHbIE KOOpAUHaTbLI MO X n Y
# nepeHocuT pebpo Ha MakCUMasbHY KOOpAMHATY MO X U MUHUMasbHYI KoopauHaTy no Y
'
nepeHocuT pebpo Ha MakcuManbHble KoopanHatbl Mo X n'Y

nepeHocuT pe6po Ha MUHUMAbHYO KOOPAMHATY Mo X U MakCUMalsbHyl KoopauHaTty no Y

Ha pucyHke nokasaHo MOBTOPEHWE 4 OTBEPCTWIA, pacrnpefesieHHbIX N0 BEPTUKANIN: YUCIO MOBTOPEHMUI - 5.

10.3 MHcTpyMeHTbl npodunsa

N3MeHnTb OTpe3okK npodunsna

KomaHaa UsmeHuTb \&_.I HaxoauTcsa B rpynne U3sMeHUTb npodwin BkIaak MHCTPyMeHTbl. MeHsieT oTpesok
Tekyllero npoduns, MeHsas reoMeTpuio, UK YANUHSET UM YKOPaYMBaET OTPE30K, MEHSISl KOHEUHYIO TOUKY.
TeKyLwuii 0OTpe3oK A0/MKEH OTHOCUTLCS K Npodwuio, 6bTb MPOCTHIM U UMETb TWUM AYTU WA NIUHWUK. JIUHENHBIN
OTPe30K He MOXET UMEeTb HYNEeBYIO ANUHY.

B pexwuMe "rpaHb-AeTasnb" 3TOT MHCTPYMEHT OTKJIIOUYEH, EC/IN aKTUBHO KapkacHoe npeAcTaB/ieHue, Npuy Tekyllen

onepauunn Ha Hepeaanon rpaHun.

Ecnn OTpE30K J'IVIHeﬁHbIVI, MOXHO 3a4aTb:
¢ KoHeuyHas Touka: nepeMellaeT KOHEYHYO TOYKY 0Tpe3|<a Ha KOOpAMHaTbl, 3anporpaMMmMpoBaHHbIE B NONAX

KoopaunHaTta X, KoopauHaTta Y (WenKHYTb 3Ha4Y0K u;l' ONS CYUTbIBAHUS KOOPAMHAT B MHTEPAKTUBHOM peXxume).
MNepemMelleHre KOHEYHOM TOUYKM MEHSeT HanpasfieHne oTpe3ka. MOXXHO U3MEHUTb TaKXe KOOPAMHATY KOHEYHOM
rny6uHbl oTpe3ska (KoopauHata Z).

e [OnwuHa oTpes3ska: onpeaenseT JINHENHYIO ANIMHY OTpe3Ka B MIOCKOCTU rpaHu.

o KacaTenbHas oTpe3ska: OTPe30K MEHAETCS C 3aJaHMEM KacaTeNbHOM C npeablayLmM OTPEe3KOM UNKn 3a4aHueM
3HaYeHUs HakJIoHa.

Ecnn oTtpesok - pasmeTka (L24), MOXHO 3a4aTb:

o KoHeuyHas Touka: nepeMellaeT KOHEYHY TOYKY oTpeska Ha KOOPAMHATbI, 3aNpPOrpaMMUPOBaHHbIE B MOJISX

KoopauHaTa X, KoopauHaTa Y (lenkHyTb 3Hauok Ll wdl ans cuntbiBanna koopanHaT B MHTEPaKTMBHOM pexiuMe).
MNepeMelyeHVe KOHEUYHON TOUKM COXpaHaeT 6e3 U3MeHeHWs HanpaBfieHWs Hayana U KOHLAa KpUBOA.

e [nvHa oTpes3ka: onpeaessieT PacCTodHVEe MeXAy KPanHUMU TOYKaMy KPUBOW B MIOCKOCTU FPaHu.

o KacaTenbHas B Hauane: KpuBasi MEHAETCS C 3aZlaHWEM KacaTeslbHOW C NpeAbiayLuM OTPEe3KOM WK NPpsSIMbIM
3ajlaHneM 3HauYeHus.

o KacaTenbHasi B KOHLUE: KpPYBasi MEHSIETCS C 3ajaHUEM 3HaUeHWs KacaTeslbHOW Ha KOHEeYHOW Touke.

Ecnu Bbi6paHHbIi OTpe3ok - Ayra, 3afaHHas B NJOCKOCTU rpaHn, MOXHO 3a4aTb:
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o KoHeuHas Touka: nepeMellaeT KOHEYHY TOYKY OTpe3Ka Ha KOOpPAMHATbl, 3aNporpaMMUPOBaHHbIE B MOJIAX

KoopaunHaTta X, KoopavHaTa Y (WenkHyTb 3Ha4yoK ONS CUUTBIBAHUS KOOPAMHAT B MHTEPAKTUBHOM pexume).
MNpy nepemelleHMN KOHEYHOW TOUKN ocTaeTcsl 6e3 usmMmeHeHun KacaresbHass B Hayasie Ayru n aTa Touka He
MOXEeT coBMajaTb C HayalbHOW TOUKOW Ayrn. MOXHO M3MEHUTb TaKXXe KOOpAMHATY KOHEYHOW rnybuHbl oTpeska
(KoopawvHaTta Z).

e [nvHa oTpes3ska: onpeaensieT [vMHy Ayrv B NIOCKOCTU 3a4aHuUs Ayru (3aaaBaeMoe 3HayeHune
OorpaHMuYMBaeTCs MakKCUManbHOWM ANMHOW Kpyra) wunu MpovaeHHbId yYron, BbipaXXeHHbIM B rpagycax (3ajaBaeMoe
3HayeHWe yMeHbllaeTCsa A0 3HayeHul B AvanasoHe ot 0 o 360°). MNpoiaeHHbIM yron MOXeT onpeaensTbCs
TakXXe B UHTEPaKTMBHOM pexuMe.

o KacaTenbHasi B Hayane: oTPe30K MeHSeTCSA C 3a4aHNeM KacaTeNbHOW C NpeabiayLM OTPe3KoM Man
3aflaHMeM 3Ha4yeHUs UCXOAHOIO HaK/oHa Ayrum

o KacaTesnbHasi B KOHLIE: OTPE30K MEHSeTCs C 3ajaHWeM 3HavyeHus KacaTeNlbHON Ha KOHEeYHOW TouKe Ayru

e CMecCcTUTb LLeHTP: NnepemMellaeT LEeHTPp AYrM Ha KOOpAMHAaTbI, 3anporpamMMmnpoBaHHbie B nonax KoopauHata X,
KoopanHata Y (B T. Y. B MUHTEPaKTMBHOM pexuMme).

e CMecCcTUTb CPeAiHIOI0 TOYKY: NepeMeLlaeT CPeAHIo TOYKY Ay Ha KOOpPAWHATbI, 3anporpaMMmpoBaHHbie B
nonsax KoopavHata X, KoopanHata Y (B T. Y. B MHTEPAKTUBHOM pexuMe).

Ecnv BbibpaHHbIi OTPE30K - KPYF, 334aHHblA B MIOCKOCTM rPpaHN, MOXHO 3aAaTb:

o [invHa oTpes3ska: onpegenseTt AnvHy Ayrn B NJIOCKOCTU 3a4aHusa Ayru (3ajaBaeMoe 3HayeHue orpaHMyYnBaeTcs
MaKCUMasnbHOW AMHON Kpyra) unu MponaeHHbI yron, BblpaXXeHHbI B rpagycax (3aAaBaeMoe 3HavyeHue
yMeHblUaeTCcs A0 3HayYeHun B AnanasoHe oT 0 o 360 rpaaycos). MporiaeHHbId Yron MoXeT onpeaensiTbCs
TakXXe B UHTEPaKTMBHOM pexuMe.

|-|pVI nepeMelieHn Mbilun B FpaCbVI‘-IeCKOVI 30HE MOXHO YyBUAETb, KaK MEHAETCA Ayra.
PaCCMOTpVIM TPpW pa3/indyHble CUTYaUuuUn ANAa U3MEHEHUA OTpe3Ka Tuna Ayru:

1- CMecTuUTb KOHEYHYIO TOYUKY

{368.9262:343.6915}

2- CMeCTuUTb LeHTp

1:273.5417}

3- CMeCcTUTb CpeaHIo TOYKY
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{366.8886:329.4282}

Ecnn oTpe3ok - gyra KoHyca (3/1/IMNnC), MOXHO U3MEHUTb AJIMHY OTpe3Ka, BbIpaXeHHY0 Kak JIMHenHas unm

yrnoeas anvHa:

e [lnvHa oTpe3ka: onpefensieT MHENHYO ANNHY AYTM B MIOCKOCTU rpaHn. 3alaBaeMoe 3HavyeHue
orpaHMymMBaeTCs MakCUManbHOW AJIMHOM MOJIHOrO KOHYyCa;

e MpoiaeHHbIA Yron: BbipaXeH B rpasycax (B T. Y. B UHTEPaKTMBHOM pexuMme). 3aflaHHOe 3HaueHue
yMeHbLUaeTCs A0 3HavyeHur B gnana3soHe ot 0 go 360 rpagycos.

Ecnu BbiGpaHHbIi OTPE30K - Ayra uin Kpyr B NJ0OCKOCTU, OTJIMYHOM OT MIOCKOCTU FpaHu, MOXHO 3ajaThb:

e [nuHa oTpe3ka: onpejensieT IMHENHYO ANWHY AyTW B MIOCKOCTU 3aflaHus Ayrn. 3ajaBaeMoe 3HaueHue
orpaHu4nBaeTCs MakCuMMasibHOW ANMHOW Kpyra;

o lMpoiaeHHbIA Yron: BbipaXeH B rpaflycax, MOXeT 3aZaBaTbCsl TOJIbKO HanpsaMyto. 3alaHHoe 3HayeHune
yMeHbllaeTcs A0 3HadyeHui B AnanasoHe oT 0 go 360 rpagycos.

M3MeHeHne oTpe3ka MOXeT BbiBbiBaTb M3MeHeHMe paboyero Koaa Tekylien onepauuu.

WNHCTpyMeHT He paboTaeT, ecnn Tekylias onepauuns He nNpoeepsieT akTUBHble GUNbTPbl M306paxkeHns (BapuaHThbl
BblbOpa, normyeckme ycnoBus, YpoBHW, cneunanbHble GunbTpbl) unm ecnm npodunb 6bin 3a6noknposaH (3To
BJIOXKEHHbIN BbI30B MM MMeeT 3a610KNMPOBaHHbI YPOBEHb, KOHCTPYKLUWo nnn none O).

WNHCTpYMeHT Ae3akTUBMPOBaH, ecnu:

e HeT 3anporpaMMMpoBaHHbIX onepauui

e TeKkyllas onepauus - HeAeWCTBUTENbHOrO Tuna.

3aMeHuUTb pebpo Ha ayry

KomaHaa 3aMeHuUTb peb6po Ha ayry HaxoauTtcsa B rpynne UsmeHurb npodwunm sknaskm MHCTPYMEHTbI.

3aMeHuTb BbibpaHHOEe pebpo Ha ayry.

B pexxume "rpaHb-geTanb” 3TOT MHCTPYMEHT OTKJIOYEH, eC/IM aKTUBHO KapKacHoe npeacTasBieHne, Npu TeKyLlen

onepauuu, 3aJaHHOM Ha HepeasibHOM rpaHu.

WNHCTpyMeHT paboTaeT Ha pacluMpeHHbIX Npoduax, HO NPUMEHEHME BO3MOXHO TOJIbKO K pebpy, onpeaeneHHoMy

ABYMSI MPOCTbIMU IMHENHBbIMU OTpe3kaMn. MHCTpyMeHT paboTaeT HenocpeACTBEHHO Ha TeKkyleM npodune. B 3ToMm

OKHe 0TOb6pa)ckaeTcs MJOCKOCTb, HA KOTOPOM MOKOATCS TPpY TOUYKM, OrpaHuymBaowme pebpo, Kak nioCcKoCcTb, Ha

KOTOPOM BbMUCAATb Ayry. ECAn Ha BbIGpaHHOM MIOCKOCTU He CYLeCTBYET reOMeTpMYeCcKux yCcnoBui ans

onpeaenexus Ayru, npeobpasoBaHne He BbINOJHSAETCS.

WNHCTpYMeHT Ae3aKkTUBMPOBaH, ecnu:

e HeT 3anporpaMMMpoBaHHbIX onepauuii;

e TeKyllas wuau cneaylouwas onepaumsa He ABNSIOTCS JIMHEVHbIMUM OTpe3KaMu;

e TpW BepLlUMHbl pebpa He pa3nIMUHbl UM HAXOASTCS HAa OAHOWN NUHWUN;

e B pexuMe "rpaHb-geTanb", ecin akTMBHO KapKaCcHoe npeAcTaB/ieHWe, Npu TeKyLlen onepaunm, 3agaHHoM Ha
HepeanbHOW rpaHu.

N3MEeHUTb JIMHUIO B pa3MeTKy

| pPROfFESSIONAL |

KomaHaoa U3MeHUTb IMHUIO B pa3MeTKy Iél nmeetcs B rpynne UsmeHurb npodwunm skiagku MHCTPYMEHTbI.
MeHsieT oTpe30oK Tekyliero npodwuna B onepauun L24, cOOoTBETCTBYIOLEN 3N1eMEHTY, MMeHyeMoMy Pa3meTka.

OTpe3ok Tekywero npoduns A4o/HKeH 6bMb IMHENHBIM.

STa onepauus onucbiBaeTcs B naparpade Onepauwm->MNpocdunb->PasmeTka.
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NMpuMeHnTb BXOA K Npocdusto

KomaHza MpuMmeHUTb BXOA K Npodwito l@ HaxoauTcsa B rpynne U3MeHUTb npodwin BKIaaku
UHCTpyMeHTbI. B pexxume "rpaHb-aeTans" 3TOT MHCTPYMEHT OTKJTIOYEH, €C/IM aKTUBHO KapkacHoe
npefcTaBlieHve, Npu TeKyLlei onepaunm, 3ajaHHol Ha HepeanbHOW rpaHu. Jo6aBnsieT NUMHeNHbI 0TPe3oK Unu
YacTb OKPYXXHOCTU OTKPbITUSA B TeKyL Ml Nnpodunb. Eciv Tekywmin npodunb OTKpbIThI, fo6aBnsieTcs onepauus
setup B KayecTBe HauanbHON ToUkM 106aBEHHOrO OTpe3Ka, UK Xe NOAroToBKa CMellaeTcsl B HOBYHO
HayanbHy TOUYKY npoduns.

B pexuMe "rpaHb-AeTasnb" 3TOT MHCTPYMEHT OTKJIIOUYEH, EC/IN aKTUBHO KapKacHoe NnpeAcTaB/ieHue, Npu Tekyllen
onepaumu, 3aaHHON Ha HepeanbHOM rpaHu.

Mo>HO Bbi6paTb pa3nuyHble onuun BBOAA:

e BcTaBuUTb IMHENHDbIW OTPE30K NPpU 3aiaHHbIX KOOPAMHATAaX: BCTaB/IAET JIMHENHbIA 0TPe30K, KOTOpbii
HayMHaeTCs M3 TOUKW, ONpeaeneHHON 3anporpaMMMpOBaHHbBIMW KoopaAMHaTaMn X Ny (B T. Y. B UHTEPaKTUBHOM
pexume) 1 3aBepluiaeTcs B Ha4anbHON Touke ncxoaHoro npoduns. Mpu Boibope COOTBETCTBYIOWEND pexuma
3HayYeHUss CYMMMPYIOTCS C HayanbHbIM NOJIOXEHWeM ucxoaHoro npodunsa. [Mpu Bbibope nyHkTa BcTtaBnser ABa
oTpe3ka nepemelleHus (Z + XY) 3anporpaMMMpoBaHHOE NepeMelleHne AeNUTCS Ha ABa JIMHENHbIX OTpe3Ka:

e MoAroToBKa Npodwuna nepemellaeTcs B 3anporpaMMMpoOBaHHOE MOIOXEHME

e MepBbIN IMHENHDBIA OTPE30K BbIMNOMHSAET NepemMelleHne No 0Cu Z A0 Ha4vasnbHOM KOOPAUHATbLI Z MCXOAHOro
npocdwuns

e BTOPOW NINHENHbIA OTPE30K BbINOSHAET nepeMelleHne no XY A0 AOCTMXKEHMUS M3HAYaNbHOrO MONOXEHNUS
noAroTOBKM.

HauvanbHas rnybuHa AONONHWUTENBLHOrO OTpe3ka MOXeT 3aaaBaTthbcs B none KoopawHarta Z: npu Bbibope
OTHOCUTEJIBHOIrO peXxuMa 3TO 3HaUYeHNe NPUMEHSAETCS C YHYETOM HayaslbHOW ry6uHbI MCXOAHOro Npoduns.

e BcTaBuUTb IMHENHDbIW OTPE30K NO KacaTeNIbHOMW: BCTaB/SET JINHENHbI OTPE30K AJIMHbI, onpeaenieHHoM
Moaynem, a HanpaBssieHMe OTpe3Ka 3afjaeTcs Tak, YTobbl COXpaHMTb UCXOAHOE HarnpasfieHne UCXOLHOro
npodwunsa MNpu BbibpaHHOM NyHkTe MpUMeHUTb B TPEeXMEepPHOM Buae 06ycnasnvBaeT HENpepbIBHOCTb
KacaTesbHOW B NPOCTpPaHCTBE Mpu 3anycke nNpoduns: HanpaBleHWe oTpeska M UcxoaHas rnybuHa
AOMONHUTENBHOMO OTpe3Ka OnpeAensaTCs aBTOMaTMYeCKM C MeEpPBOro OTpe3ka UcxoaHoro npogunsa. Ecnwm
NyHKT MpUMeHUTb B TPEXMEPHOM BuAE He BblbpaH: HavyanbHas rnybvHa AOMONHUTENBHOrO OTpe3ka MoXeT
3afjaBaTbcs B none KoopamHata Z (npu BbiGope OTHOCUTENBHOMO peXxnMa 3TO 3Ha4YeHue NpUMEHseTCs C
Yy4YeTOM HauvanbHOW rnybuHbl ucxoaHoro npodwuns). MNpu Boibope nyHkTa BcTaBnsieT ABa oTpeska
nepemewierus (Z + XY) 3anporpaMMMpoBaHHOE NMepeMeLleHne AeNnTCS Ha ABa JIMHENHbIX OTpe3ka, Kak yxe
OTMeyvanochb Ana npeabiayLero cayyas.

e BcTaBUTb KPYroBOW OTPE30K NO KacaTeNIbHOM: BCTaBASET Ayry B NJOCKOCTb Xy FpaHu, a HanpaBfieHne
oTpe3ka 3ajaeTcs Tak, YTobbl COXpaHUTb UCXOAHOE HanpaBssieHMe UCXOAHOro nNpoduns. MNMapameTpbl KoopanHaTta
X n KoopavHaTa Y npeacTaBnsioT abCconoTHbIE UAN OTHOCUTESbHbIE KOOPANHATbLI HaYanbHOM TOUYkKM Ayrn (B T. Y.
B MHTEPaKTUBHOM pexuMe). HauanbHasa rnybuHa oTpeska onpeaensetcs napameTpoM KoopauHata Z (npwm
3aaHuUN B OTHOCUTE/IbHOM peXUMe 3TO 3HayeHne NpuUMeHseTcs C YHYeTOM HayanbHOW ry6uHbl MCXOAHOro
npodwuns).

o BcTaBuUTb TPEXMEPHYIO AYry MO KacaTeNbHOM: BCTaB/sSET YaCTb OKPYXHOCTH, onpeaeneHHyto PaauycomMm n
LnpuHo MNporaeHHOro yrna, BbipaXXeHHON B rpagycax, C HanpasfieHMeM, 3aAaHHbIM B MPOCTPaHCTBE Tak,
4TO6bI COXPAaHWUTb MCXOAHOE HamnpaBieHNe UCXOAHOro nNpoduns. 3HayeHne WMPUHbI Yraa A0MXKHO HaxoAUTbCS B
npegenax ot 1.0° go 90°. Ecnv HEBO3MOXHO OnpeAenvTb Ayry, onpeaensieTcs AMHENHbIA OTPe30K ASINHBI,
paBHoOl Papuycy, C HEMpPepbIBHOCTbLIO KacaTesbHOW Npu 3anycke npoduns. PelweHne oTpeska aHanorm4yHo
npuMeHsieMoMy B Onepaumax NoAroTOBKM AN NPOrpaMMMPOBaHUS HayalbHOrO OTpe3ka nNpoduns.

e BcTaBUTb OTPE30K C NEepeKpbITUEM: BCTaBNseT OTPE30K 3aAaHHOW ANWHbI, Ay6AvpyowWwni reoMeTpumio
nocneaHero n/wunun NepBoro oTpeska MCXoAHOro nNpoduns. Beilbop oTpeska C nepekpbTMeM BO3MOXEH TOSbKO
€C/IN MCXOAHbIN NPOdPUb 3aKPbITbin U 3aBepLUaeTCa OTpe3koM npoduns. OnpeaenstoTcsa crneayowmne
napameTpbl:

o MpuMeHUTb NEepeKpbITUE B HaYane: nNpy akTnemsaunm TpebyeT BCTaBkM B Hayano npoduns oTpeska C
nepekpbrnemM (NosHbIM MAN YaCTUYHbBIM) NOC/IEAHEro OTpe3ka UCXoAHOro npodwunsa. 3aaaTh Nons:

e Mopaynb: AnvHa AONOMHUTENBHOMO OTpe3Ka. DTO MoJie UHULMANU3UPYETCS Ha 3HAaYEHUU AJIUHbI
nocneaHero otpeska npoduns. Mpu 3aaaHnmM 3HaYEHWS, paBHOMO Hy /o unn 6onblue
WHULMANN3NPOBAHHOIO 3HaYeHns, nepekpbrmne 6yaeT NosHbIM.

o KoopauHaTta Z: HauvanbHas rnybuHa oTpeska. Ecam koopanHaTa HaxoAWTCS B OTHOCUTENIbHOM
pexXuMme, oHa NPUMEHSETCSH OTHOCUTENbHO HavanbHOW rny6uHbl ncxogHoro npodwnsa. KoopanHata
rnybuHbl He yunTbIBAeTCA B C/lyvyae, Koraa oTpe3oK Nepekpbirus - Tvna Ayrn ¢ pa3BepTKON Ha
NJOCKOCTWN, OT/IMYHOM OT Xy.

o MpuMeHUTb NepeKpbITHE B KOHLLE: NPWN aKTMBU3aL MK TpebyeT BCTaBKM B KOHeL, Npodunsa oTpeska C
nepekpbrnemM (NosHbIM MAM YaCTUYHbBIM) NEPBOro OTpe3ka MCXOAHOro Npoduasa. 3Ta ONumUsa MOXET He
BbI6MpaTbCH, ecnun reomeTpus NPoduas He NO3BOJISIET BCTABASATb OTPE30K C NEPEKPbITUEM B KOHeL,.
3apaTtb nons:

e Mopaynb: AnvHa AONOMHUTENBHOMO OTpe3Ka. 3TO MoJjie MHULMANU3UPYETCS Ha 3HAaYE€HUU AJIUHbI
nepsoro oTpeska npodwuns. Npu 3agaHum 3Ha4YeHUs, paBHOro Hyo wnu 6onblie
WHULMANN3NPOBAHHOIO 3HaYeHns, nepekpbrmne 6yaeT NosHbIM.

o KoopauHaTta Z: KoHeyHas rnybuHa oTpeska. Ecnn koopanHaTa HaxoAMTCS B OTHOCUTESIbHOM pexuMe,
OHa MpUMeHSEeTCS OTHOCUTENIbHO KOHEeYHOM rnybuHbl ncxoaHoro npoduns. KoopanHaTta rnybuHbl He
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yUYuTbIBAETCA B C/llyyae, Koraa OoTpe3oK Nepekpbusa - Tuna Ayru C pa3BepTKOM Ha NIOCKOCTH,
OT/IMYHOW OT XY.

NMpuMeHUTb BbiXoAa K Nnpodunro

KomaHaa MpuMeHUTb BbiXoAa K Npodwiio @I HaxoauTcsa B rpynne UsmeHnurb npodwunn sknagkm
MHCTpYyMeHTbI. BCTaBNsSIeT NMHEVHBbIN NN KPYTrOBOM OTPE30K 3aKpbiTusa B TeKyLwui npodwunib. B pexume "rpaHb-
AeTtanb" 3TOT MHCTPYMEHT OTKJIIOUEH, eC/IM aKTMBHO KapKacHOe npeacTaB/ieHne, Npu TekyLen onepauum,
3aaHHOW Ha HepeanibHOW rpaHu.

Mo>HO Bbi6paTb pa3nuyHble onuun BBOAA:

e BcTaBuUTb IMHENHDbIA OTPE30K NPU 3aAaHHbIX KOOPpAUHATAaX: BCTaBSET JIMHENHBIN OTPE30K OT KOHEYHOW
TOYKM Npoduna A0 TOYKKN, ONpeaeneHHOM 3anporpaMMMpOBaHHbIMK KoopaAnHaTaMn x My (B 7. Y. B
WHTEpPaKTMBHOM pexxume). MNpu BbiboOpe COOTBETCTBYIOLWErNO pexmnMa 3Ha4eH1s CYMMUPYHOTCSA C KOHEYHbIM
nonoxexuem ncxogHoro npodwuns. Npu Bbibope NnyHkTa BcTaBnaer AoBa oTpe3ska nepemeweruns (XY + Z)
3anporpaMMMpoBaHHOE MNepeMelleHne 4eNnTCSA Ha ABa JIMHEVHbIX OTpe3Ka:

e KOHeyHas Touyka nNpodunsa nepeMellaeTcs B 3anNporpaMMMpOBAHHOE MOJIOXKEHWe
o [epBbll IMHEWHBIN OTPE30K BbINOMHAET nepemelleHre no XY HauyMHas C KOHEYHOro MOJIOXKEHUS MCXOAHOIO
npocwuna A0 AOCTUXKEHUS 3anNporpaMMMPOBAHHOINO MOIOXKEHMUS
e BTOPOW JINHENHbIA OTPE30K BbINOJIHAET NepeMeLleHne no ocu Z A0 3anporpaMMMpoBaHHON KOHEYHOW
KoopAuHaTbl Z
KoHeuHast rnybuHa fONONHUTENBHOrO OTpe3ka MOXeT 3ajaBaTbCcs B nose KoopauHata Z: npu Bbibope
OTHOCUTESNIbHOMO peXxunMa 3TO 3HaYeHWe NMpUMeHseTCs C YYETOM KOHEeYHOW rny6uHbl ICXoAHOro npoduns.

e BcTaBuUTb IMHENHDbIW OTPE30K NO KacaTeNIbHOM: BCTAB/SET JINHENHbI OTPE30K AJIMHbI, onpeaenieHHoM
Moaynem, a HanpaBssieHMe OTpe3Ka 3afjaeTcs Tak, YTobbl COXpaHMTb HanpaBieHWe 3aKpbTUsa UCXOLHOIO
npocdwunsa. MNpu BbibpaHHOM NyHkTe NMpUMEHUTb B TpEeXMepHOM Buae obycnasnvBaeT HeNpepbiBHOCTb
KacaTesibHON B NPOCTPaHCTBE MpuW 3aKpbTun Npodunsa: HanpasiieHWe OTpe3Ka U KoHe4vHas rnybuHa
AOMONHUTENBHOMO OTpe3Ka ONpeAensoTCs aBTOMaTUYeCKM C NOCaedHero oTpeska MCxXoaHoro npodguns. Ecnm
NyHKT MpUMeHUTb B TPEXMEPHOM BuAE He BbibpaH, KoOHeuHas rnybuHa AOMOHUTENIbHOMO OTpe3Ka MoXeT
3afjaBaTbcs B none KoopamHata Z (npu BbiGope OTHOCUTENBHOMO peXxuMa 3TO 3Ha4YeHue NpUMeEHseTCs C
YyYeTOM KOHe4YHoM rnybuHbl ncxogHoro npogwuns). Npu Boibope nyHkTa BcTaBnser pBa oTpeska
nepemewierus (XY + Z) 3anporpaMMMpoBaHHOE NepeMeLleHne AeNINTCS Ha ABa JIMHENHbIX oTpe3ka, Kak 1 B
YKa3aHHOM Bbille clyyae.

e BcTaBUTb KPYroBOW OTPE30K NO KacaTeNIbHOM: BCTaBSET YaCTb OKPYXHOCTU B NJIOCKOCTb Xy FpaHu, a
HanpaBieHWe oTpe3ka 3a4aeTcs TakK, YTo6bl COXPaHUTb HanpaB/ieHWe 3aKpbITUs UCXOAHOrO Npoduns.
MapameTpbl KoopanHata X n KoopavHata Y npeacTaBnstioT abCcoNOTHbIE UM OTHOCUTENbHbIE KOOPAMHATbI
KOHEeYHOWN ToukKM Ayrun (B T. Y. B MHTEPaKTUBHOM pexume). KoHeuHasa rnybuHa oTpeska onpeaensercs
napametpom KoopanHata Z (Npu 3a4aHnn B OTHOCUTENbHOM PeXWUMe 3TO 3HAaYEHWE NPUMEHSETCS C yYEeTOM
KOHeYHOWN rny6buHbl UICXOAHOIO Npoduns).

o BcTaBuUTb TPEXMEPHYIO AYry MO KacaTeNbHOM: BCTaBsSET YaCTb OKPYXHOCTH, onpeaenieHHyto PaauycomMm n
WwnpuHoli MpoWaeHHOro yrna, BbipaXXeHHOM B rpadycax, C HanpaBieHWeM, 3aJaHHbIM B MPOCTPaHCTBE Tak,
4TO6bI COXPaHWUTL HanpaBfieHNe 3aKpPbITUSt MCXOAHOro Npoduns. 3HayeHne WMPUHbI Yria A0MXKHO HaxoAUTbCS B
npeaenax ot 1.0° go 90°. Ecnv HEBO3MOXHO OnpeaenvTb Ayry, onpeaensieTcs AMHENHbIA OTPe30K ASINHBI,
paBHOl PapuycCy, C HEMPEpPbIBHOCTbLIO KacaTesibHOM MpY 3aKpbTUM UCXOAHOro nNpoduns. PelweHne oTpeska
aHanornm4yHo NpMMEHsEMOMYy B orepauunsax NoAroToBKM B YacTW NMporpaMMMpoBaHuUs BbIXOAHOIO OTpe3Ka
npoguns.

e BcTaBuUTb OTPE30K C NEepeKpbITUEM: BCTaBNseT OTPE30K 3aAaHHOW ANWHbI, Ay6nvpyowWwni reoMeTpumio
nepBoOro oTpeska UCXoAHOro npoduns. Belbop oTpeska C nepeKkpbTMeM BO3MOXEH TOIbKO €C/IN UCXOAHbIN
npodwub 3aKpbIThii 1 3aBepLlIaeTcs oTpe3koM npodunsa. OnpeaensoTca cnenylowme napameTpbl:

e Moaynb: AnvHa AOMONHUTENBHOrO OTpe3Kka. 3TO Mojie MHMLMANU3MPYETCS Ha 3HAaYEeHUN ANUHBI
nepsoro oTpeska npodwuns. Npu 3agaHnum 3Ha4YeHUs, paBHOro Hyo wnu 6onblie
WHULMANN3NPOBAHHOIO 3HaYeHns, nepekpbrne 6yaeT NosHbIM.

o KoopauHaTta Z: KoHeyHas rnybuHa oTpeska. [pn 3a4aHUM B OTHOCUTENbHOM pPeXunMe 3HavyeHune
NPUMEHSIeTCS C yYEeTOM HaudanbHOW rnybuHbl npodunsa. KoopanHaTta rnybuHbl He yunTbiBaeTcs B
cny4yae, Korga oTpe3oK MepekpbTusa - Tvna Ayrn C pa3BepTKON Ha NAOCKOCTU, OT/IMYHOM OT Xy.

3aMKHYTb npodunb

MpuMeHsieT K TekyleMy NPoduIo IMHENHBIA AN KPYTrOBOW OTPe30K 3aKkpbmus. McxoaHbi npodunb He MoxeT

6bTb 3aMKHYT. KoMaHAa 3aMKHYTb npodwib @Haxonmca B rpynne U3mMeHutb npodwunm BKiaaku
NHCTpYMeHTbI.

Tun BCcTaBnsieMoro oTpeska BbiGMpaeTcs U3 Tpex Onuuii:

¢ 3aMKHYTb Npodwib JIMHEWHbIM OTPE3KOM: 3aMblkaeT Npodunb, BBOASA JIMHEWHbIA OTPE30K, COEANHSAOLWNIA
NocieHIo TOUYKY Npoduns ¢ TOYKOM NOArOTOBKMY.

e 3aMKHYTb Npodwib Ayroi, KacaTeNbHOW K KOHLY NnocyiefAHero oTpe3kKa: 3aMbikaeT npodwb, BBOAS Ayry
HenpepbIBHO MO KacaTesnbHOM C NocieAHUM OTPe3KOoM UCXOAHOro npoduns
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e 3aMKHYTb Npocdwib Ayroi, KacaTesibHOW K HauaJly NepBoro oTpeskKa: 3amMbikaeT npodwuib, BBOAS AYry
HernpepbIBHO MO KacaTesIbHOM C NepBbIM OTPE3KOM UCXOLHOMO Npodus.

PaccmMoTpuM npuMep 3aMblkaHUs NPOCTOro Npoduasa C TpeMs BO3MOXHbIMU OMNUUAMU:
e CJleBa NOKasaH UCXOAHbIN HE3aMKHYTbIn npodunb: S - Touka Havana (Toyka MNOAroTOBKW), ABMXEHNE
OCYLLeCcTBAAETCSA NPOTUB YaCOBOW CTPeNKY;
e urypa A: npodwuib 3aMKHYT JIMHEVHbIM OTPE3KOM
e (urypa B: npodunb 3aMKHYT Ayroi, KacaTeflbHOW K MOCNeAHEMY OTpPe3Ky MCXOAHOro nNpoduns
e (urypa C: npodwunb 3aMKHYT AYroi, KacaTenbHOM K NEpPBOMY OTpe3Ky npodwuns

w
w
w

e

(1] g* < Se Sae

.

o~

MHuBepTupoBatb npocpunb

VIHBepTMpYyeT HanpaBfieHVe NPOXOXAeHUs BbIBpaHHbIX WK Tekyllero npodunein. KomaHaa UHBepTUpoBaTh

npocdpwib L@ HaxoauTcsa B rpynne UsMeHurb npodwin sxnagkn MHCTpPYyMeEHTbI.

3TOT MHCTPYMEHT MPUMEHUM:

e KO BCEM MpoduUIaM, UMEOLMM NO MEHbLUEN Mepe OAUH BbIbpaHHbIN 3N1eMeHT

e K Tekywemy npodunio.

Mpw BbINOSTHEHMM KOMaHAbI MOXHO NMPUMEHSTb U3MEHEHUS HEMOCPEeACTBEHHO K MCXOAHbLIM NPOMUAAM AN KONUK.
WNHCTPYMEHT MHBEPTUPYET TaKXe HAaCTPOMKMW:

e KOPPEeKLUMN Ha MHCTPYMeHT (NpaBbii NN NeBbiit);

e BblbOpa Ha4yaNbHOro/KOHEYHOro OTpe3KkoB Npoduns B Cny4dae 3ajaHus NpaBoy UM NIEBOM AyTW.

Mpu noakn4yeHun 3 KoHdurypaumm TpaCAD npuMmeHeHWe 3TOro MHCTPYMEHTa MOXET npeaycMatpuBaTtb
3epKalibHY0 TEXHOOMNI0.

Mpu noakntoyeHun n3 KoHdburypaumm TpaCAD npuMeHeHne 3TOro MHCTPyYMeHTa K OpUeHTUpPyeMon NoaroToBke
MOXeT npeaycMaTpuBaTb TpaHChOpMaL MO AN OCell OpueHTauumn (TONbKO eCniv TeKyLasa rpaHb Naockas, T. e. He
3aKpyrieHa uin 3ajaHa Kak NoBepXHOCTb).

OTOT UHCTPYMEHT O6HYNSIET M3MEHEHMS] KOPPEKL MM Ha UHCTPYMEHT Ha MaplpyTe (NpepbiBaHWs, NPUOCTAHOBKU U
BO306HOBNEHUSA U/UNN U3MEHEHUS CTOPOHbI).

MacwTtabuposaTtb npochunb

MpuMeHsieT MacwTabHbiM KO3PDULMEHT K OAHOMY WM HECKONbKUM npodunam. KomaHaa Macwra6bupoBaTtb

npocdwib HaxoauTtcsa B rpynne Usmenurb npodwunm sknaskm MHCTPYMEHTbI.
MpuMeHseTca K:

e KO BCeM NpoduasaMm, MMEIOLWMM Mo MeHbLUe Mepe OANH BbibpaHHbIN 3NeMeHT

e K TekylieMy npodwusnto

BbibpaTb nopsaok 3agaHnsa macwraba:
e A6CONIIOTHaA WKaNa: HanpsiMyto 3ajaeT MacLlTabHbIW ko3 pduumneHT. 3HadyeHne 6onbwe 1.0 yBennumsaeT
npodwunb, 3HavyeHne ot 0.01 go 1.0 (He BKklOYas ero) yMeHbLIaeT ero.
e OTHOCMTesNibHafA WKasa: MacwTabHbil KO3 PPULNEHT onpeaenseTcs 3a4aHNEM ABYX 3HAYEHUN:
e WcxopHasa AnvHa: TeKyllee 3Ta/NOHHOE 3HayeHue
e HoBas anwHa: 3HauyeHWe, U3MEHeHHoe Nnocse LKasbl.
Hanpumep, npu 3agaHumn Ans 3TUX ABYX 3Ha4YeHui, cooTBeTcTBeHHO, 5.0 1 10.0, oTpe3ok anvHon 5.0
yBeNu4MBaeTCs C NpuMeHeHnemM abconoTHOro MacwrabHoro kosdduumeHTa, pasHoro 2.0, NONy4YEHHOro Kak
oTHoweHne mexay 10.0 n 5.0.

e Macwra6 no rabapurHoMy NpsIMOYroJibHUKY: BbibpaTb 415 3a4aHMs 6@30BOM TOYKK B LLeHTpe rabaputHoro
npsiMOyronbHMKa nNpodunen, y4acTBYOLWMX B TpaHCcopmauuun. Ecam aTOT NyHKT He BbibpaH, 3aaaTb 6a30Byto
TOYKY B:
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o KoopauHaTta X KoopauHaTta Y : KoopauHaTbl NporpaMMupytotcs B nonsax KoopavHata X, KoopamHata Y (B T.
4. B MHTEPAKTUBHOM peXuMme, npu LWenvke Ha 3Hauke A ).

e MpUMEeHUTb B TPEXMEPHOM BUAE: MOAKIIOUUTL ANS NPUMEHeHUs MacliTaba Takxe Ha rnybuHe rpaHu (B
MPOTUBHOM Crly4ae - TOMIbKO B MJIOCKOCTU Xy). DTOT Bblbop ob6a3aTeneH, ecnm COOTBETCTBYOWME Npoduam
BbIMOMHSOT AYTM B MIOCKOCTAX #Xy.

:
Ons nons Macwra6Hbi K03 PPULMEHT MOXHO MOAKIUYNTL MHTEPAKTMBHBIA PeXUM (LLEe/TYKOM Ha 3Hayke u‘? ):
rpadmka coaepXuT rabapuTHbIi NPSMOYrofibHMK Npodunen, 3a4eNCTBOBaHHbIX B TpaHChopMaLmm,
MacwTabmpoBaHHbI OTHOCUTENBbHO 6a30BOM TOYKKN. MacwTabHbiM KO3PHOULUMEHT MOXHO M3MEHUTDb MPU MOMOLLMN
KOsleCUKa MbIWN AN KHOMOK npubasnenus (+) wnm BbiMuTaHus (-). B MHTepakTUMBHOM pexnme MaclwTabHbI

KO3 DPULMEHT MOXHO MEHATb B Npeaeniax KpanHux 3HadeHunn (0.2; 2.0);

MpuMeHeHWe K NpoduIaM BbiBbIBAET:

e UV3MeHeHWe Bcero npoduns, ecan MHCTPYMEHT MPUMEHSIETCSA K Bbi6paHHbIM onepauusiM, UK ecin He BbibpaHa
onuus NMpUMEeHUTb OT TeKyLEero NnoJioXkeHus A0 KOHUa npoduns;

e B MPOTMBHOM CJlyyae: U3MEHEHMe YacTu Npoduna Mexay TeKyllei onepaumein u KOHLOM npoduns: Tenepb
6a3oBasl TouKa COBMaZaeT C HayanbHOWM TOUKOM TeKyLlei onepaunn. Ecnn akTUBM3MpoBaH BbIGOP onuuu
MpUMeHUTb K KONUK ONepauuii, B 1060M cllyyae, BCTaBNSETCA KOMUS BCEro npoduns.

Bbi6op onuuu MpuMeHUTb K KOy onepawmii TpUMEHSIeT 3TOT MHCTPYMEHT K KOMUWM Onepauunii u He MeHsleT
NCXOAHbIE JIMHUM.

PaccMoTpum npumep:

TpebyeMbii MacwTabHbiM Ko3dduumeHT: 0,5

N3MeHuTb 3asaHve 6a30BOM TOUKMU:

e PucyHok cnesa: Touka (X, Y...), yKazaHHasa cneBa oT npodwunen;

e PucyHoOk cnpaBa: LeHTpoBKa Ha rabapuUTHOM NpPsSIMOYTro/bHUKE.

BbinoNHEHWe MHCTPYMEHTa yMeHbLUaeT B [iBa pa3a pa3Mep KaxAoro orpeska npoduns, a Kaxabii npodbunib
yMeHbLUaeT B ABa pa3a CBOe pacCTosiHME OT yKa3aHHOM 6a30BOM Touku. Ecnm npodunsam 3agaH Takxe HadasbHbIM
WU/WNNN KOHEYHbIM 0TPe30K, MacwTabHbim KO3 DOUUMEHT NPUMEHSETCA U K HUM.

PactaHyTb npocdunb

MpuMeHsieT MacwTabHbi KO3PDOULMEHT K OAHOMY WU HECKOSIbKUM NPOMUIAM C BO3MOXHOCTbIO

anddepeHunpoBaHust MacwTaba, NpUMEHSIEMOro No X 1 no y. KomaHaa PacTsaHyTb npocdwib ’E‘ HaxoauTcsa B
rpynne U3mMeHuTb npodwiu Bknaaky UHCTpPYMEHTbI.

e Macuwra6Hbii k03 pduumneHT no X, MacwrabHbii k03 hduLMEHT No Y: MaclwTabHbii Ko3dDdULNEHT
3afjaeTcs ¢ abconoTHbIMM 3HaYeHnaMK, anddepeHLnpyeMbiMK MO HanpasaeHutio X n Y.

e Macwra6b no ra6apurHoMy NMpPsIMOYroJibHUKY: BbibpaTb A5 aBTOMAaTMYeCKOro 3agaHus 6a3oBoi TOUKKN B
ueHTpe rabapuTHOro NpsiMoOyronbHuKa npodunen, yyacTByLWNX B TpaHChopMaumn. ECam aToT NyHKT He
BblbpaH, 3aAaTb 6@30Byl0 TOUKY B:

« KoopauHaTta X KoopauHaTa Y: KoopAWHaTbI MPOrpamMMupytoTcs B nossax KoopauHaTta X, KoopaunHaTta Y (B T. 4.

B MHTEPAKTMBHOM pEeXWMe, MpU LLETYKE Ha 3Hauke A ).
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Ons noneli MacwrabHbi ko3 ppuumreHT no X/Y MOXHO NOAKMIHUYUTL MHTEPAKTUBHbLIN peXxunM (LLen4YKoM Ha
T

sHauke | of ): rpadvka coaepxuT rabapuTHbIN NPAMOYrofibHUK Npodunen, 3aAefNcTBOBaHHbIX B TpaHCdopMaLuuu,
MacwTabupoBaHHbIN OTHOCUTENbHO 6a30BOI TOYKM U 3a4aHHOr0 MacwTaba. OTAeNbHbIM MacLwTabHbIn

K03 DULNEHT MOXHO U3MEHWTb MPU MOMOLLM KOJIECMKA MbIWWN UAN KHOMOK npubasnenus (+) naun BbMutanms (-).
B MHTepakTUBHOM pexuMe MacwTabHbin KO3DDOULMEHT MOXHO MEHATb B Npeaenax KpavHux 3HaveHun (0.2; 2.0);

MprMeHeHWe K NpoduasaM Bbi3biIBAET:

e W3MeHEeHWe BCero nNpoduns, ecan MHCTPYMEHT NPUMEHsIETCS K BbibpaHHbIM onepauunsiMm unu ecnm He BbibpaHa
onuus NMPUMEHUTb OT TEKYLLEero MoJIoXXeHust A0 KoOHUa npodwns;

e B MPOTMBHOM C/ly4yae: U3MeHeHMe YacTu Npodunsa Mexay TeKyLlen onepaumen n KoHLOM npoduns: Tenepb
6a3o0Bas Touka COBNajaeT C HayasbHOM TOYKOM TeKyLllen onepaumn. ECnn akTMBU3MPOBaAH TakxXe Bbibop onuuun
MpuMeHUTb K KONWK ONepauuii: B 11060M cllyyae, BCTaBNsSETCS KONWUs BCero npoduns.

Bbi6op onuuu MpuMeHUTb K Koruu onepayuii NpUMEHSIeT 3TOT MHCTPYMEHT K KOMUW onepauuii U He MeHsieT
UCXOZHblE NINHUN.

PacTsrmBaHve Ayrn aBToMaTMyeckun cosgaet Ayry snnumnca. B cnyyae npoduneit ¢ 3aaaHHbIMU HavanbHbIMU W/ Unn
KOHEeYHbIMM OTpe3KaMu MacwTab NpUMeHseTCs TakXe K reoMeTpuy OTPe3KOB TOJIbKO eC/in MacwTabHble
K03 O PULMEHTbI OANHAKOBDbI.

e ey X*2

™ X1
Y*2

e C/leBa - UCXOAHbIN Npodunb
e CnpaBa - pe3yabTUpyLWNin Npodunb, C NPUMEHEHHbIMU MacLWTabHbIMN KO3 hULMEHTAMN KaK YKa3aHo: B
oboux cny4vasix, UICXo4HbIM NOAYKPYr 6bU1 U3MEHEH NOMY3IIUMCOM.

Paspenutb npocdpunb

KomaHza Pasgenurb npocdwib |\_.IHaxo,cwchg B rpynne NU3mMeHuTb npodwiu Bknaakv MHCTpyMeHTbl. STOT
WHCTPYMEHT MO3BOJNIAET YAaNATh YacTb TEKYLEro Npoduns Wi BbINONHSATb parMeHTauuo oTpeska npoduns Ha
[1Ba OTAESbHbIX OTpe3Ka.

o Touka pe3sku: npucsamaeT nosoxeHune (X, Y) TOUKM pe3ku Ha TekyweM npodune (LWenKHYTb 3Ha4YOK Ans
MO3ULMOHMPOBAHMS MbIWbIO B rpacnyecKon 30He);

e YKa3aTb BTOPYIO TOUKY pPe3KM: BblbpaTb ANS 3a4aHUs BTOPON TOYKM Ha npodune u yganeHus Yyactu npodbuns
MexXay 3TUMK ABYMS TOUKaMW.
Ecnn 3TOT NyHKT He BbibpaH: MHCTPYMEHT pa3aenseT npoduib B NepBOi 3a4aHHON ToUke pe3ku. B aTom cnyyae
BbIENsATCS ABa Crlyyasi, B 3aBUCUMOCTM OT COCTOSIHUS NyHKTa Pe3aTtb npodwib:
e Npu BbiIbOpe Npoduab pexeTcs Ha TOYKE M NOAy4YatlTCs ABa Npodwuns: Nepsbii 3aBepllaeTcs Ha To4kKe
pe3ku, a BTOPON HAaUMHAETCSA U3 TOYKU PE3KM U COAEPXKUT KOHEYHYH YacTb UCXOAHOIO Npoduns.
e ©CJIN 3TOT MYHKT He BblbnpaeTcsi, 0Tpe30oK npoduns, Ha KOTOPOM OKa3bliBaeTCs TOUKa pe3Kku, AeNUTCS Ha
ABa, HO NpodwuIb OCTaeTCs eaAnHbIM.

Ecnn nyHKT YKa3aTb BTOPYHO TOUKY pPe3KM BbibpaH, 3aaTb HanpsiMyto WM MHTEPaKTUBHO BTOPYH TOUKY PE3KMU.

Mpv onpeaeneHny NOMOXEHUS TOYEK Pe3KM MbIb KOOPAMHATLI 3a4ak0TCs Tak, YTo6bl COOTBETCTBOBATL TOUKE
BAOSb Npoduns. Mpu NpAMOM 3aAaHuUM UM USMEHEHUN KOOPAMHAT OCYLLECTBASIETCS NMOUCK TOYKW BAOSb npoduns,
6nmxe BCero pacnonoXXeHHOM K 3a4aHHOMN.

Ha pucyHke npeactasneH npumep npoduns:
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(S) o3HauvaeT Touky Havana npoduns
e CTpesfika yKasblBaeT Ha nepeMelleHVe NPOTMB YaCOBOW CTpenKu
e Npodwunb B NpUMepe 3aMKHYT

Ha npodwune 6bun ykasaHbl 2 Touku pesku: (A) n (B) (3Tu gBe TOYKM MOTyT BbiNadaTb Ha OAWH OTPE30K WK Ha
oTAesibHble oTpe3ku). YacTb Npodunsa Mmexay AByms Todykamm yaansetca (BHUMAHME: B v3HayasibHOM
HanpaBneHUN NepeMeLLeHns).

TakuMm o6pa3oM, UcxoaHbii npodunb byaeT pasbuUT MHCTPYMEHTOM Ha 2 npoduns:

e 1-1i npodunb HaumHaeTcsa B (S) n npuxoaut B (A);

e 2-1i npodunib HaumHaeTcsa B (B) n npuxoaut B (S);

Onsa pazbuBaHus AaHHOIMO JIMHEMHOrO OTpe3ka B 04HOM Touke (HanpuMep, (A)), AOCTAaTOYHO He yKa3biBaTb
BTOPYIO TOYKY pe3KMu.

B 3ToM cnyyae npodwunb oCTaHeTCS eAnHbIM, HO TOJSIbKO C ele O4HUM OTPEe3KOM.

[Ons pa3geneHvs Ha ABa OTAeNbHbIX NPOdUNS Ha Touke (A) AOCTAaTOYHO HE yKa3bliBaTb BTOPYI TOUKY pe3ku u
BblbpaTb NYHKT Pe3atb npognib

OTCoeAMHUTb Ka)kAblii oTpe3ok npodunsa

KoMaHza OTcoeAuHUTb Ka)xAblii OTpe30ok npoduis L_J HaxoauTcsa B rpynne U3MeHUTb npodwin BKIaaku

MHCTPYMEHTbI. DTOT MHCTPYMEHT MEHSIET TeKyLWnin Npodusb UM ero KON, pasaensas ero Ha Kaxabii
OTAenNbHbIA OTPe30K, Onpeaenss CTOMbKO Xe OTAesNbHbIX Npodunen.

Ecnn ncxoaHei npoduab HaUYMHAETCSA C NOATOTOBKWM, MOXHO HauynHaTb Nt060N HOBLI OTAENEHHbIM Npoduab ero
KOMuel unn, ecnim BO3MOXHO, - NMPUMEHUTb KOOPAMHATbI Ha4aibHOW TOYKU HEMOCPEACTBEHHO Ha KaXaoM
OTAENbHOM OTpe3ke.

Mpoanutb

.

KomaHza Mpoanurb HaxoauTcsa B rpynne U3MeHUTb npodwin Bk1aakyu MHCTPYMEHTbI. 3TOT MHCTPYMEHT
paclmpsieT oTpe3oK TeKyLero npoduns (TEKYLWUii 0TPE30K WK NocieAHUi A 0Tpe3oK Npoduns) A0 nepeceyeHus
C Bbl6paHHbIM OrpaHUYMBAIOLLMM STIEMEHTOM.

TeKyLwuii 0OTpe3oK A0/MKEH OTHOCUTLCS K Npoduio 1 6bMb TUNa:

e [yry, HO He MOXET 6bITb KPYroMm

e WY JIMHUN HEHYNEBOW ANWHbI

e eC/iM 3NeMeHT pa3smeTku (L24): oH paccMaTpuMBaeTCs Kak JIMHEMHbI OTPe30K.

Bo3MOXHble BapuaHTbl Bbibopa OrpaHMUYMBalOLLEro 3/1eMeHTa:

e MPOAO/DKUTH A0 NPOrPaMMHOIO 3JIEMEHTA: OrpaHMUNBAIOLL I DNIEMEHT onpeaenseTcs
3anporpaMMMpoBaHHON onepaumen Nnpoduns, 3a UCKIAIOYEHNEM TOYEYHbIX U MOAMOTOBUTENbHbIX OnepaLunii.
dneMeHT onpeaensieTcs 3aAaHWEM TOYKM, 6nmxanwen K oTpe3Ky: KoopamMHaTbl X U Y NporpamMMupyoTcsl B

nonsix peaakTMpoBaHus (B T. Y. B MHTEPAaKTUBHOM peXuMe MNpu Lwenyke Ha 3Hayke u‘i-') OTpe30oK yanvHaeTcs
[0 nepeceveHns c npodwunem, 6amxe BCero pacnosioXeHHbIM K ToYke Bbibopa. Mpy Hax0oXAeHUN HECKONbKUX
pelueHuii nepeceyeHns AeNCTBUTENBHO pelleHne, bnnxalillee K HayanbHOM TOUKe.

e MPOAO/HKUTH A0 BEPTMUKAJIbHOM NPAMOM: OrpaHNUMBaIOLWMIA SIEMEHT ONpeaensieTca BepTUKANbHOW NPSMOIA.
KoopauHaTa BepTVIKaJ'IbHOVI OCUY MporpaMMMpyeTCs B noJjie peAakTUpoBaHusl (TakXe B MHTEPAKTUBHOM pexume

npu wenyke Ha 3Hauyke -z‘;')
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e MPOAOJDKUTb A0 NOPU3OHTANIbHOW NPAMOI: OrpaHNYMBAIOLLUNIA S/IEMEHT ONpeaenseTcst rOpU3oHTasbHOWM
npsMoii. KoopavHata ropusoHTasbHON OCY NPOrpaMMMUpYeTCsl B Mojie pefakTUpoBaHus (Takxe B
T

WHTEPaKTUBHOM peXUMe MpU LLeNYKe Ha 3HauKe A ).

e MPOAOJHKUTbL A0 MEepeceyvYeHust C rpaHbio: OrpaHMYMBalOLL N 3N1EMEHT onpefenseTcs rabapuTHbIM
NpsIMOYTO/IbHUKOM rpaHu. OTpe3oK YAJIMHAETCS A0 NepeceyeHuss CoO CTOPOHOW rpaHu.

e MpoAoJHKaeT [0 NepeceUyeHuss C NPSAMOYroJIbHUKOM: OrpaHUuYMBaloOLWUiA SN1EMEHT 3aJaeTcs
MPsIMOYTONIbHMKOM. [abapuT NpsiMOyro/ibHNKa NPOrpaMMUPYETCsi B MOJIe PeAaKTUpOBaHNs (Takxe B

WHTEPaKTMBHOM peXMMe Mpu LWenyKke Ha 3Hauvke A ).

Ha PUCYHKE NOKa3aHbl Cflydan NpuMeHeHNA UHCTPYMEHTa.

L

)

-

[yra npeactaBnsieT oTPe30K, KOTOPbIi A0/KEH NPOA0/IKATLCA A0 TOUKM MNEPeCeYUYEeHUss C OKPYXXHOCTbIO
e DPUCYHOK 1 COOTBETCTBYET UCXOAHOWM CUTyauun

e DUCYHOK 2 COOTBETCTBYET NEPBOMY MPUMEHEHUIO MPOAOJSIKEHNS
e DUCYHOK 3 COOTBETCTBYET BTOPOMY MPUMEHEHMIO MPOAOIKEHUS

CkpyrnnTtb npodunb

KomMaHza Ckpyrnurb npocdwib LIQI HaxoauTcs B rpynne UsMeHuTb npodwin BkIaaku UHCTPyMeHTbI. OTOT
WHCTPYMEHT BCTaBMAET AYru CKpYrNieHus Ha pebpa npodwuns u Kaxaoe CKpyrieHue onpeaensieTcs Tak, 4Tobbl
06ecneynTb HENpPepbIBHOCTb KacaTesbHOM C UCXOAHbIMU OTpe3kaMu pebep.

VicxoaHble pebpa MOryT 6bTb OrpaHUYeHbl: ABYMSl JIMHEWHBIMU OTpe3kaMu, JIMHENHbIM OTPe30M U Ayrol, ABYMsi
ayramu.

OTOT MHCTPYMEHT He pa3buBaeT CJIOXHbIE OnepaLuy UM MHOXECTBEHHbIE O0TPe3ku, OTHOCALMECS K Npoduio:
npu He06X0AMMOCTHU MPUMEHWUTbL BHauane MHCTpyMeHT Pa36urb (rpynna O6wue Bknaaku MHCTPYMEHTbI).
OTOT MHCTPYMEHT NPUMEHSIETCS HanpsiMyto TONbKO K TeKyLlleMy npodunio.

e Papuvyc ckpyrneHuvsi: paguyc Ayru CKpyrieHusi, BCTaBE€HHOM Ha pebpo.
MpuMeHnTb K:
e NMPMMEHUTb TOJIbKO K TEKyLEeMy MOJIOXKEHUIO: BCTaBNSET CKpyrneHve Ha pebpo, obpa3zoBaHHOe TeKyLlen
onepauuen c nocnegytowen onepaumemn
e NMPMMEHUTb OT TEKYLLEro noJioXXeHusi A0 KOHUa Npodunsa: BCTaBNSET CKPYreHns Ha Kaxaoe pebpo
npodunis HaunHaa C TeKyLen onepaumm
o MPUMEHUTb K NPodWIIo B LLEJIOM: BCTaBJIsSIeT CKPYrfieHus Ha Bce pebpa npoduns

/ CneBa npeacTas/ieH NPSAMOYTOIbHUK C OCTpbiMM pebpamu.
CnpaBa npeacTaB/ieHa KOHeYHas CUTyauums nocse npuMeHeHus
MHCTPYMEHTa KO BCeMy npoduto.

MNMpyYMeHeHWe 3TOro MHCTPYMEHTa
BO3MOXHO TO/IbKO K pebpaM ¢
rabapvToM, NO3BOASIOLWNM
BBECTW AYry CKpYrieHus

k BHYTpU (@ He CHapy»XWu)
WCXOAHbIX OTPE3KOB.

| pPROfFESSIONAL |
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MO>XHO reHepmpoBaTb Npoduan C BBOAOM AYr CKPYrieHus B Toukax pebep npoduna Takxe B opMe C/I0KHOM
onepauuu, BbiBbiBas onepauuio Tuna 3anporpaMMMpoOBaHHble MHCTPYMEHTbI B CMIMCKe onepauunii. B rpynne
MHCTPYMEHTbI BbibnpaeTtcs onepaumns STOOL:CKPYIJIUTb NPO®UNb:

e lone Onepauwm 3ajaeT MMeHa, 3aZlaHHble 3anNporpaMMMPOBaHHbIM paHee onepauusaM, COOTBETCTBYHOLLUM
MCXOAHbIM NpPOodUNAM.

Mpocdunun MoryT 6bITb NMOMYYEHbI TaKXe B pe3ysibTaTe MPUMEHEHUs APYTMX C/I0XHbIX KOAOB W BbINOJIHEHME
onepauun COOTBETCTBYET TO/IbKO M3MEHEHHOMY MPOMdUI0 U He BKIOYAET UCXoAHble npodunun. Onepauuu, He
ncnonb3yemble ans Lenen tpebyembix GYHKUWUA (HanpuMmep, TOYeYHble WK IorMyeckme onepauunum Uiam CnoxHblie
Hepa3buBaeMble onepaumnn), UTHOPUPYIOTCS.

B onepauumn 3agatoTca:

e TunuyHble NapamMeTpbl C/IOXHOM onepauunn (CM. nHpopmauuio, NpmBeaeHHyto 06 obwem Koae NoANpPorpamMmel):
e Qx,Qy Zp: HavanbHble KOOPAWHATHLI pa3MeleHns paspaboTaHHbIX onepauuni
° wen

e CBoicTBa onepaLuu: 3aaeT CBOWCTBA, NPUCBOEHHbIE onepauum

e Ocobble napameTpbl GYHKLMM Onepaumm Co 3HaUYeHWEM, aHalorMYHbIM NMOMSIM, onpeAesieHHbIM B OKHe

WHCTPYMeHTa:

e Papauyc ckpyrneHusi: paavyc Ayru CKpyrieHusi, BCTaB/eHHOW Ha pebpax

e TMpuMeHUTb K OCTPbIM Yr/1aM: Npu Bbibope aKkTUBMPYET NPUMEHEHME CKPYT/IeHUsl TONbKO K pebpam,
nexawum BHyTpu npsamoro yrna (<90°)

e TMpuUMeHUTb TOJIbKO K BEPLUMHAM C AYFOMi: Npu Bbibope akTUBMPYET NPUMEHEHME CKPYTIEHUSI TONMbKO K
pebpaM, 3a4aHHBIM MeXAY SIMHWEN U AyroK, Ayron u nuHuen, ayron n ayron. CnegosaTtenbHo, Npu Bbibope
nckayatTcsa pebpa, 3agaHHbie Mexay NMHUEN N INHUEN.

OCHOBHOE NpenMyLLecTBO Ucnosb3oBaHua onepaunnSTOOL: CKPYT/TIUTb coCTOUT B TOM, YTO reHepUpOBaHHbIe
npodunm aganTupyTCsa K U3MEHEHUSIM UCXOAHbIX Npodunen, KpoMme Toro, MoOXHoO paboTaTb B 06LLel CNOXHOCTH
Ha HEeCKOJIbKMX NPOdUAaX, B T. Y. C/IOXHbIX.

BbinonHuTtb packy Ha npocdune

1

KomaHaa BbinonHutb dacky Ha npodwie Iél HaxoauTca B rpynne MsMeHuTb npodwin BKIaaKu
MHCTpYMEHTbI. OTOT MHCTPYMEHT BCTaBnseT dacku Ha pebpa npoduns: MoryT 6bmb M3MEHeHbI TONIbKO pebpa,
OrpaHuyeHHble ABYMS JIMHEVHbIMU OTpe3KaM. DTOT MHCTPYMEHT He pa3buBaeT CNOXHble onepauuv uim
MHOXECTBEHHbIe OTPEe3KMW, OTHOCALMECS K NPOdUID: Npu HEO6XOANMOCTU NPUMEHUTb BHaYane WHCTPYMeHT
Pa36urb (rpynna O6wme Bknaakn UHCTpPyMeHTbI).

STOT UHCTPYMEHT MpUMEHSETCS HanpsIMyto TOSIbKO K TeKyLlieMy npodwuto.

o Bekrop: AnvHa, 3ajaHHas Ans onpepeneHus dacku.

MmeeTcs aBe onuuu:

o Bektop 3apaeTt paccTtosiHue oT pebpa: none BekTop 3aA4aeT pacCTOsSiHME BbICTyNna OT KpaHuX Tovek dacku
A0 ucxoaHoro pebpa (pucyHok cnesa: U ykasblBaeT 3ajlaHHOe 3HaueHue).

o Bektop 3apaet anuvHy dacku: none BekTop 3apjaeT AnvHy dacku (pUCYHOK crnpaga).

U
U

MpuMeHnTb K:

e MPUMEHUTb TOJIbKO K TEKYyLLEeMy MOJIOXKEHMIO: BCTaBnseT dacky Ha pebpo, obpa3oBaHHOE TeKyLlen
onepauuven ¢ nocneaytouwien onepaumven

e MPUMEHUTb OT TEKYLUEero noJioXkeHusa A0 KoHUa npodwuns: BCcTasnseT Gacku Ha kaxaoe pebpo npoduns
HauyunHasa C TeKyLlen onepauum

e NpuUMeHUTb K Npocdwito B LesIoM: BCTaBnseT Gacku Ha Bce pebpa npodunsa
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CneBa npeacTaBieH NpsAMOYroJibHUK C
oCTpbiMK pebpamu.

CnpaBa npeacTaB/iieHa KOHeYHas
cuTyaumsa nocne npuMeHeHus
MHCTPYMEHTa KO BCEMY Mpodusio.

0 i MpuUMeHeHWe 3TOro MHCTPYMeHTa
BO3MOXHO TOMIbKO K pebpaM C
rabapuTtoM, NO3BONSAIOWNM BBECTU
dacky BHyTpu (a HE CHapyXMu)
MNCXOAHbIX OTPE3KOB.

| pPROfFESSIONAL |

Mo>HO reHepupoBaTb Npodunn ¢ BBOAOM (pacok B Toukax pebep npoduna Takxe B opMe COXHON onepaumu,
BbB3blBas onepauuio Tuna 3anporpaMMmMpoBaHHble MHCTPYMEHTbI B cnucke onepauunin. B rpynne MHCTPY MEHT bl
BblbypaeTcs onepauunsa STOOL:BbIMNOTHUTb ®ACKY HA NMPOOWUIIE:

o [None Onepauwm 3ajaeT UMeHa, 3aZlaHHble 3anporpaMMMPOBaHHbIM paHee onepauusiM, COOTBETCTBYOLWUM
MUCXOAHbIM NPOUNAM.

Mpodunum MoryT 6bTb NOSyYeHbl TaKXe B pe3ysibTaTe NPUMEHEHUS APYTUX CIOXHbIX KOAOB U BbINOJIHEHUE

onepauuu COOTBETCTBYET TOJIbKO U3MEHEHHOMY MPOMUI0 U He BKOUYAET UCXoAHble npodunu. Onepauuu, He

ucnonb3yemble Ans uenei TpebyeMbix PyHKUMWIA (HanpuMep, ToOYeUHble UK IOrMYEecKue onepaunm Unm CraoxHble

Hepa3buBaeMble onepauum), UrHOPUPYHTCS.

B onepauuu 3apatoTca:

e TWNWYHblE NapaMeTpbl CNI0XHON onepauun (cM. nHdopMauuo, NpuBeaeHHY0 06 o6LeM Kode NoAnporpaMMbl):
e Qx,Qy Zp: HauanbHble KOOPAUHATHI pa3MeLLleHns pa3paboTaHHbIX onepawuuit
o T

¢ CaoiicTBa onepauum: 3ajaeT CBOVICTBa, NMPpUCBOEHHbIE onepauunn

e Ocobble napameTpbl PYHKLMX ONepaLmm CO 3HaYEHWEM, aHaIOrMYHbIM NOMSIM, OnpeAesieHHbIM B OKHe
WHCTPYyMeHTa:
e ®dacka: A/u1Ha, 3aA4aHHaa Ana onpeneneHns dackm
e Twun: npucBavBaeT BWA BbIMONIHAEMON hacku
e dacka= 3HayeHue, 3afaHHOe B NapamMeTpe dacka - 3TO A/IMHa OTpe3ka acku
e OTpe3kn OT BEepLUMHbI= 3HayeHWe, 3aJ4aHHoe B napameTpe dackKa — 370 ASIMHA JIMHENHbIX
OTpe3KOB, NepeceKaeMbiX Ha ABYX JIMHUSX, Ha4YMHasa oT pebpa, Ha KOTOpPOM TpebyeTcs BbINOMHUTb
dacky
e TlMpuMeHUTb K OCTPbIM Yr/1aM: Npu BbibOpe akTUBMPYET NPpUMEHEHME CKPYI/IeHUsl TONbKo K pebpam,
nexawmm BHYTpu npsmMoro yrna (<90°).

OcHOBHOE MpenMyLLecTBO Ucnonb3oBaHusa onepauum STOOL:BbIMOJTHATb ®ACKY HA MPOOWIIE cocToUT B TOM,

4YTO reHepupoBaHHble I'IpOd)VIJ'IVI afanTUpyrTCa K USMEHEHUAM UCXOAHbIX I'IpOCbVIJ'IeVI, KpOMe TOoro, MO>XHo pa6OTaTb
B 06LLEN CIOXHOCTU Ha HECKONIbKUX I'IpOCbVIJ'IﬂX, B T. Y. CJZIOXHbIX.

MuHuMusuposaTtb npodpunb

KomaHaa MuHuMusmpoBatTb npodwnbl=ss! HaxoauTcsa B rpynne UsmeHurb npocdwin Bknagkn UHCTpPYyMEHTbI.
OTOT MHCTPYMEHT MO3BONSET YMEHbLUUTb YMC0 06pa3ytowmx Nnpoduab OTpe3KoB. Y MeHblueHne obecneumBaeTcs
3a cyeT o6beaAnHeHWNs NocnefoBaTeNbHbIX TMHENHBIX U/WUNKN 3aKPYr/IEHHbIX OTPE3KOB, ANS KOTOPbIX
yAOBNETBOPSAETCS YC/IOBUE MrEOMETPUYECKON HENPEPLIBHOCTU, C BbIGOPOM M3 pasfINYHbIX KpUTEPUEB.

e YroJi COKpaleHusi: BblpaXXeH B rpagycax, 3agaeT MakCuUMasibHbIA Yr10BOW KOHYC, B NpeaesiaXx KoToporo
06beamHaTCSa nocnefoBaTesNbHbIe AUHENHbIE 0TPe3KW. 3aaHHOe 3HauYeHMne AO0/IHKHO HaxXoaAUTbCS B npepenax oT
0.0° o 90°: 3HauyeHue 0.0° COOTBETCTBYET HENPMMEHEHUIO HMKAKOIo YrI0BOro COKpalleHus.

¢ MakcuMmMsupoBaTb Yyr/ioBoe COKpalleHue: npu Bblbope TpebyeT ntepaunm npoueaypbl yrioBoro
COKpalleHus BMIOTb 40 06HYNEHUS NPUMEHEHMS.

e JivHelHOEe coKpalleHue: rNpu Bbibope TpebyeT COKpalleHUs, OLEHMBAOWEro AJIMHY OTAENbHbIX OTPE3KOB.
Bbi6bop nons noaksitovaeT NPUMEHEHME NMPUBEAEHHBIX HUXE HaCTpOoEK.

¢ MuHMManbHaa AJ/IHA OTPE3KOB: MWHUMasbHas A/IMHa OTPEe3KOB, OLleHEHHAas Kak JIMHENHOEe pacCTosiHWe
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e MpuMeHUTb K ANIMHE AYT: Npy BbIGOpe NPYMEHSET MUHUMASbHYIO A/IMHY TakXe K AyraM, OLEeHUBas JIMHEHYO
ANVHY AyTn

e MpuMeHUTb K XOpAe Ayr: npu BbIGOPe NPUMEHSIET MUHUMANBbHYIO AJIMHY TaKkXe K AyraM, OLeHuBas AJnHY
XOpAbl AyTW.

3TOT UHCTPYMEHT NpUMEHSET:
e npenBapuTeNibHOE COoKpalleHne Npodwuns, 06beanHNS NNHEHbIE 0TPE3KN MUHUMANbHOW AJIMHBI MEHbLUE 3MCUIOH
e ecnu TpebyeTcs, yrnoBoe CoKpalieHne NUHENHbIX OTPE3KOB, C BO3MOXHOW ntepaumen ansa nosbileHUs
3 deKTUBHOCTH
e COKpalleHWe nocnenoBaTesNbHbIX Ay, MPUBOAMMbBIX K OAHOM pasfesieHHOW ayre
e ecnu TpebyeTcs, cokpalleHne oueHnBaeTCsa Ha TpebyeMoM NMHENHOM pPacCTOSIHUM.

OuyeBnagHo, 4TO YyeM bonblie TpebyeTcs 3TaAnNnoB, TEM C/IOXKHee CBA3aHHas C 3TUM ob6paboTka, Takxe C y4yeToMm
pa3MepoB obpabaTbiBaeMbix Npodunen.

Ha pucyHke nokasaH npuMep JIMHEMHOrO COKpaLleHUsi, NPUMEHEHHOro K Npoduni, reHepupoBaHHOMY C
nedekTammn MapuwpyTa. MNpuMeHseTCs 0YeHb CUITbHbIN 3yM:

dXZ=0.9955

CneBa oTobpaxaeTcsa UCXOAHbIM MaplwpyT, 6onee CBET/bIM; OYeBMAHA BAAKOLWANACSH BHYTPb 30HA, @ CUHUNA OTPE30K
BbliensieT NopsiAoK BeNNMYMHbl MeHee 1 MM;
cnpaBa oTobpaxkaeTcs pe3ynbTaT, NOJy4YaeMbli C NMHENHbIM COKpalieHneM, Hanpumep, B 0.3 MMm.

Bbibop onuun MpuMeHUTb K KOy onepaymii NpUMeHSeT 3TOT MHCTPYMEHT K KOMUW onepauunii n He MeHsieT
NUCXOAHbIE JIUHUW.
OTOT MHCTPYMEHT AOCTYNEH TakXe KakK 06Wmni MHCTPYMEHT NporpaMmMmbl.

dparmeHTUMpoBaTtb npodunb

NHCTpyMeHT pa3buaeT oTpe3kun npoduns Ha HECKObKO OTPE3KOB C BbIGOPOM Cpeaun passiMyHbIX KpUTepues
¢pparmeHTaumu.

¢ MakcuManbHas AJIMHa OTPE3KOB: MakCMMasbHas AZIMHa OTPe3KOB, Ha KOTopble pasbuTt npodwunb.
MuWHMManbHoe 3HayYeHWe NOJSTIOXKMUTENbHO M paBHO 10.0*3MNCUMNOH pa3pelueHns KoopauHaT.
o MpuMeHUTb OWMEKY XOpAbI K AyraMm: npy NoaK/IYEHUN BbINONHAET dparMeHTaumio Ayr, 3ajaBas 3afaHHyo
Ownbky xopabl (CM. HWXe). B 3TOM cnyyae 3HayeHne MakcuManbHas A/IMHA OTPE3KOB MNPYMEHSETCS TOSIbKO
K parmMeHTaumm INMHENRHbIX OTPE3KOB.
o Pacnpegenurb ocTaBlUMECA: NMpU BbIBOpe Ha KaXAoM OTAEIbHOM MCXOAHOM OTpe3Ke BbMWUCASEeT Lenoe YMco
OTpe3KOB, Ha KOTOpble hparMeHTMpOBaThb €ro, U Ha HUX pacnpenenseT oCTaBlUMECS.
Hanpumep, ecnun nuHeNnHbIi OTPE30K UMeeT ANMHY 52 MM 1 3ajaeTcs AnvHa OTpe3KoB, paBHas 10 MM:
e eCc/iv 3TOT NYHKT He BbibpaH, NMHeNHbIh oTpe3ok byaeT pparMeHTUpoBaH Ha 6 oTpe3koB: 5 annHow no 10 MM
M 0AMH (NOCNeAHUI) ANMHON 2 MM.
e eC/IN Xe 3TOT MYHKT BblbpaH, NNHENHbIN 0Tpe3oK byaeT dpparMeHTUpoBaH Ha 6 OTPe3KOoB, BCe OAMHAKOBOM
AnviHbL. ANnHa nepecuuTbiBaeTcs paBHou (52/6) =8.6666
e ®dparMeHTUPOBATb TOJIbKO AYIU: MHCTPYMEHT NPUMEHSETCS TOIbKO K 3aKpyrfeHHbIM oTpe3kaM. 3TOT Bbibop
He npuMeHsieTcs npu Bbibope NyHkTa MPUMEHUTb TOJIbKO K TEKYLLEMY MOJIOXKEHMUIO.
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e JlvHeapusupoBaTb Ayru: pasbvBaeT Ayrn Ha OTPe3Ku, KOTopble Npeobpa3yoTcs B JIMHENHbIE OTPe3Ku
e MpUMEeHUTb B TPEXMEPHOM BUAE: MaKCKMalibHas ASIMHA OTPE3KOB NMPUMEHSIETCS TakXe K KOMMOHEHTY
rny6uHbl
MpUMeHWTb K: NpeaycMaTpuBaloTCa TpPU ONuUK:
¢ MpPUMEHUTb TOJIbKO K TEeKyLLlEeMY MOJIOXKEHUIO: pa3brBaeT TOIbKO TeKyLWMii OTPe3oK
e MpUMEHUTb OT TEKYLIEro NoJIoXKeHus A0 KOHUa npodwuna: pa3buBaeT OT TeKyLero oTpe3ka A0 KOHUa
npoduns
e MpuMeHuTb K Npocdwito B Lenom:pasbmeaeT Becb Npoduib
e Pa3z6urb Ha YUCJIO0 OTPE3KOB: NpKN BbIGPaHHOM NyHKTEe NMPUMEHUTb TOJIbKO K TEKYLLEMY MOJIOXKEHUIO
nossonseT dparMeHTUpPoBaTb 3/IEMEHT Ha 3aZlaHHOe YMC/I0 OTpe3koB. B 3ToM cnyyae 3ajaHe MakcumanbHan
ANIMHA OTPE3KOB UrHOPUPYETCS W BbMUCNSETCS aBTOMaTMYeCKu. DTO nosie NpuHMMaeT OA4HO YMC/I0BOEe
3Ha4yeHue oT 2 A0 99. DTOT NYHKT aKTUBU3NPOBAH, TOJIbKO €C/n:
e 3TOT MHCTPYMEHT NPUMEHSIETCS K TeKyLlel onepauum
e Tekyllas ornepauus - onepauus TUNa JMHUA UAW AYTU U BbINOJHAET OAWH reoMeTpUYEeCKUii 0Tpe3ok
e MakcuManbHbI paguyc bparMeHTMpoBaHUA: No3BonseT hparMeHTMpPoBaTh TO/IbKO AYyrU C 3aAaHHbIM
MaKCuMasbHbiIM pagnycoM. DTO MnoJsie NpUHMUMaeT MONOXUTEeNIbHOe YMCIoBOEe 3HavyeHne. Hanpumep, BbibpaTb
KNeTKy ynpaBneHus v 3ajaTb 3HayeHune 4.0: MHCTpPYMeHT pa3buBaeT Ayru, uMerwme pagmyc, MeHbWUA unm
paBHbih 4.0 MM. DTOT BbIGOP NPUMEHSIETCA TOSIbKO €C/in He BbibpaH NyHKT MPUMEHUTb TOJIbKO K TeKyL|eMy
MOJI0XKEHMUIO.

Bbibop onuun MpuMeHnTb K KOy onepaymii NpUMeHSeT 3TOT MHCTPYMEHT K KOMUW onepauunii u He MeHsieT
UCXOAHbIE JIUHUW.

Ecnv B noarotoBke MCXOAHOrO Npoduns 3afiaHbl HAYa bHbIA W/UIN KOHEYHbIN OTpe3Kku, B NOArOTOBKE OHU
OCTalTCS NPUCBOEHHBLIMU HaNpsAMYIO U He noanexaT dparMeHTauuu.

OTOT MHCTPYMEHT AOCTYNEH TakXe KakK 06Wmni MHCTPYMEHT NporpaMmMmbl.

dparmMeHTaumsa rm

Ha pucyHke nokasaHo reomeTpuyeckoe 3HayeHue, NPUCBOEHHOE 3aJaHHOMY
3Ha4YeHuo oWwKnbkM xopabl (3agaHHOe 3HavyeHne ownbkm xopabl MoxeT 6bmb 0.05
MM).
dparmeHTauma Ayrn no KpUTepuio ownbKn Xxopabl onpeaensieT Bblbopku ANUHBI,
3aBucsALLen OT paamyca ayrv. MNpu yBenmyeHun paamyca yBennumBaeTcsl AnvHa
r OTPEe3KOoB.
dparmeHTauma Ayru no KpUTEpUIO OWNBOKM XOpabl COXpaHsSeT O4HY TOYHOCTb
BbIOOPKW Ana BCex Ayr, T. K. CBsi3aHa ¢ n3rnbom ayru.

2c

Kpome ToOro:

e [/18 KaxAoW pparMeHTaumm AOMyCKaeTCsl MakCcuMalsbHoe 3HayeHue owunbku xopabl, paBHoe 50% paauyca ayrm

e N8 oyrn, B N0H60OM crnyvae, pellaeTcs YMcsio BbIBOpOK He MeHee uenbix gonen 45° (aMnnutyabl oAyrn)

e /15 KaXAoW parMeHTaumm A0oNyCcKalTCsA TOYHble NpeAersibl BbMUCASEMOro yrna Bbibopkun. MnHuMmansHoe
3HauyeHne cocTasnsaeTt 1°, makcumanbHoe - 45°

|_prOFESSIONAL |

MOXHO reHepmpoBaTb Npodunun ¢ pparMeHTaumen n nuHeapmsaumnen npodunsa Takxke B dopMe CAOXHON
onepauuu, BbiBbiBas onepauuio Tuna 3anporpaMMMpOBaHHble MHCTPYMEHTbI B CMIMCKe onepauunii. B rpynne
MHCTPYMEHTbI BbibMpaeTcs onepauma STOOL: ®PATMEHTUPOBATbL W IMHEAPU3OBATb:

e lone Onepauwm 3ajaeT MMeHa, 3aZlaHHble 3anNporpaMMMPOBaHHbIM paHee onepaumsaM, COOTBETCTBYHOLLUM
MCXOAHbIM NpodUNsAM.

Mpocdunun MoryT 6bITb MONYYEHbI TAKXe B pe3ysibTaTe NMPUMEHEHUs APYTMX C/I0XHbIX KOAOB W BbINOJIHEHME

onepauun COOTBETCTBYET TO/IbKO U3MEHEHHOMY MPOMdUI0 U He BKIOYAET UCXoAHble npodunun. Onepauuu, He

ncnonb3yemble ansa Lenen tpebyembix GYHKUWUA (HanpuMmep, TOYeYHbIe WK orMyeckme onepauum Ui CAoxHbie

Hepa3buBaeMble onepauum), UTHOPUPYIOTCS.

B onepauumn 3agatotca:

e TunuyHble NapamMeTpbl C/IOXKHOM onepauunn (CM. nHpopmauuio, NpmBeaeHHyto 06 obem Koae NoANpPorpamMmel):
e Qx,Qy Zp: HavanbHble KOOPAWHATHLI pa3MeleHns paspaboTaHHbIX onepauni
° wen

¢ CBoicTBa onepaLuu: 3aaeT CBOWCTBA, NPUCBOEHHbIE oMnepauum

e Ocob6ble NapaMeTpbl GYHKLUM ONepaLun Co 3HaYEHWEM, aHaJIOTMYHbIM MOMSIM, ONPeAESIEHHbIM B OKHE
WHCTPYMEHTa:
¢ MakcumanbHas A/IMHA OTPe3KOB: MaKCKMasibHas A/MHa OTPe3KOB, Ha KOTopble pa3but npoduss.
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e TMMpuMeHUTb OWMBKY XOpPAbI K AyraM: npy akTUBM3aLUUN BbINONHAET dparMeHTauuo Ayr, npuceaunsas
MorpelwHOCTb Xopabl, 3a/laHHYt0 B clieaytowem nose. B aToM cnyyae 3HauyeHne MakcuMasbHasi AIMHA
OTPE3KOB MPUMEHSETCS TONIbKO K )parMeHTaumm NMHENHbIX OTPe3KOoB.

e TMorpewHocTb XOpAbl: 33/aeT OWNOKY Xopabl

e Pacnpepenurb ocTaBLUMECA: MPU BbIGOPe Ha KaX4o0M OTAE/IbHOM UCXOAHOM OTpe3Ke BbMUCSET uesnoe
4YMCSI0 OTPE3KOB, Ha KOTOpble hparMeHTMpPOBaTb €ro, U Ha HUX pacnpesensieT ocTaBlUMecs.

e ®parmMeHTUPOBaTb TOJIbKO AYIM: MHCTPYMEHT NPUMEHSIETCS TONIbKO K 3aKpYr/IeHHbIM OTpe3KaM.

e JlvHeapusupoBaTb Ayru: pasbusaeT Ayrn Ha OTPe3Ku, KOTopble Npeobpa3yoTcs B JIMHEWHbIE OTPE3KMU.

e TlMpuMeHUTb B TPEXMEPHOM BUAE: MaKCHUMaNibHas ASIMHA OTPE3KOB NPUMEHSIETCS TakXe K KOMMOHEHTY
rny6uHbl

OCHOBHOE NpenMyLLecTBO UCnosb3oBaHusa onepaunn STOOL: ®PATMEHTUPOBATb 1 JIMHEAPU3OBATb cocTouTt B
TOM, YTO reHepupoBaHHble NPOoUAM aaanTUPYIOTCSA K U3MEHEHUSIM UCXOAHBIX NPpodwunei, KpoMe TOro, MOXHO
paboTaTb B 06LEeN CNOXHOCTM Ha HECKONbKUX NPpOdUnsax, B T. Y. CMOXHbIX.

JinHeapusupoBaTtb no Z

+Ez

Komanaa JiuHeapusoBaTb riy6uHy ID&-:I HaxoauTcs B rpynne UsmeHuTb npodunm sknaaku MHCTpyMeHTbI.
VHCTPYMEHT NuHeapusnpyeT usMeHeHue rny6uHbl npodunsa. NHCTpyMeHT AeNCTBYET Ha NpoCTbie Npoduamn ToAbKO
[lyraMu Ha MaoCKOCTH Xy.

Bbi6paTh 13 ABYX NpeAnoXeHHbIX OMNLUUIA:

e YuraTb U3MeHeHue rny6uHbl U3 Npodwis: CUMThIBAaET KpaiHMe KOOpAWHaTbl Z (HauyanbHYI U KOHEYHYHD),
KaK OHM 3ajaHbl Ha nNpodwune, U AenaeT HeAOCTYMNHbIMU NONS BBOAA AaHHbIX

e 3apaTb M3MeHeHue rny6uHbI: 3a4aTb HENOCPEACTBEHHO B MOJSX HayasnbHY0 KOOPAUHATY Z U KOHEYHYHO
KoopauHaTy Z. Ecnv koHeuHas Z He 3afaHa (Mofie MycToe), OHa MpUHUMAET TO Xe 3HauYeHWe, YTo W HayasbHas
Z, obecneuvBasi paBHOMEPHOCTb My6WHbI MO BCeMy Npoduio.

Mpu ABYyX KoopAMHaTax Z, Kak 3aAaHo Ha PUCYHKE: U3MEHSIET KOHEYHYIO ryOuHY NpUMeHeHUs Kaxaoro oTpeska
npoduna Tak, YTobbl NOAYYUTb NOCTENEHHOE NU3MeHeHMe rybuHbl No BCeMy Npodunto, oT KoopauHaTbl Z=-5 Ao
KOHEYHOM KoopAuHaTbl Z=-12.

OTOT UHCTPYMEHT MPUMEHSAETCS HaMNpsIMyto TOJIbKO K TeKyLlieMy npodwunto.

| _PROFESSIONAL |

Mo>HO reHepupoBaTb nNpodunu ¢ nMHeapusaumnen rnybuHbl Takxe B opMe CMOXHOM onepaunv, Bbi3biBas

onepauuio Tuna 3anporpaMMmMpoBaHHble MHCTPYMEHTbI B CnNUcke onepauui. B rpynne MHCTPYMEHTbI BbibupaeTtcs

onepauunsa STOOL:TIMHEAPU3OBATbL MO Z:

o [lone Onepauwm 3ajaeT UMeHa, 3aJaHHble 3anNpPorpaMMUPOBaAHHbIM paHee onepaunsiM, COOTBETCTBYIOLNM
NCXOAHBIM NPOdUAAM.

Mpodunun MoryT 6bTb MONYyYEHbl TaKXe B pe3ynbTaTe NPpUMEHEHUs APYTrMX CNOXHbIX KOAOB W BbINOJIHEHWE

onepauun COOTBETCTBYET TO/IbKO M3MEHEHHOMY Npodunio/npodunsam n He BKIOYAET UCXOAHbIE NPOMUIN.

Onepauuu, He ucnonb3yeMble ans uenen TpebyeMbix PyHKUMI (HanpuMep, ToYeYHble UK IOrMYecKue onepaumm

U CNOXHble Hepa3buBaeMble onepauunn), UHOPUPYIOTCS.

Onepauwus 3ajaer:

e TWNWYHblE NapaMeTpbl CI0XHON onepauun (cM. nHdopMauuo, NpUBeaeHHY0 06 06LeM Kode NoAMNpOrpaMMbl):
e Qx,Qy Zp: HauanbHble KOOPAUHATLI pa3MeLleHns pa3paboTaHHbIX onepawuuit
° T

¢ CaoiicTBa onepauum: 3ajaeT CBOVICTBa, NMPpUCBOEHHbIE onepauunn

e 3T0 ocobble NapaMeTpbl GYHKLUN ONepaLmn Co 3Ha4YeHNeM, aHasiorMyHbIM NOJIIM B OKHE MHCTPYyMeHTa:
e 3apaTtb rnyb6uHy: noaksyaeT 3ajaHne KparHUX KoopauHaT
e Z HavasbHafA, Z KOHeYHas: 334al0T HayalbHYI0 M KOHEYHYI0 KOOpAUHaTY Z npu BbibpaHHOM onuun 3aaaTthb
rny6uHy.

OcHOBHOE MpenMyLLEeCcTBO Ucnonb3oBaHusa onepauum STOOL: IMHEAPU3OBATDL MO Z cocTouT B TOM, 4YTO
reHepupoBaHHble NPOoGWIM afanTUPYOTCH K U3MEHEHUSIM UCXOAHbIX Npodunen, Kpome Toro, MoXxHo pabotaTb B
obLen CNOXHOCTM Ha HECKOJIbKMX NPOMUAAX, B T. Y. CJIOXKHbIX.

O6beanHeHmne npodunen

MepeHocomMm

KomaHaa O6beauHuTb Npocdwin nepeHoCcoM @ HaxoauTcsa B rpynne UsmeHnurb npodwunm Bknagkm
UHCTpYMEHTbI.
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OTOT MHCTPYMEHT 06beanHsaeT aABa wnm 6onee npodunsa, nepeHocs ux Takum obpasom, YTobbl HauanbHasa To4ka
BTOPOro npodunst coBnasa ¢ KOHEYHOM TOYKOM nepBoro Npoduns. 3TOT MHCTPYMEHT AENCTBYET TakXe Ha
pacLuMpeHHble Npoduan.

B rpaHu-aeTanu 3TOT MHCTPYMEHT aKTMBU3MPOBAH TOJIbKO NMPU aKTUBU3NUPOBAHHOM ABYXMEPHOM WM KapKaCHOM
npeAcTaBNeHUN U AeACTBYET TOJIbKO Ha NPoduan, NpUMEHEHHbIE K TEKYLLEN rpaHu.

Mpu BbIGOPE 3TOV KOMaHAbI NPefOCTaBASETCSA 3anpoc, NPUMEHATb I 3TOT MHCTPYMEHT K KOMWUW onepaLui.

OtaenbHble npodunn onpeaensoTcsa Npu nx Bbibope B rpadnyeckon 30He MbIWbi0 U HYMEPYIOTCS ANS BbiAeNeHus
nopsiaka, B KOTOPOM BbINosiHAeTCA obbeAnHeHne. YKasaHus K BbIMOHEHWUIO NPUBOAATCS B 30He "KoMaHabl" un
MOXHO Bbl6paTb Makcumym 99 npodunen.

[na oTMmeHbl NnocneaHero Bbibopa HaxaTb KHonky "Z". HepencTBuTenbHble Mnn Ay6nmpoBaHHble BbIGOPbI
CUIrHaNN3NPYTCA CoobLeHnsMu.

3aBepwuThb BbibOp, Haxnmasa [Enter] ona noaTeepxaeHuns npuMmeHeHus MHcTpyMeHTa unn [Escape] ans otmeHsbl
BblbOpa.

P

CneBa npeacTaB/ieHa UCXOAHAs CUTyauusa ¢ ABYMs OTAesibHbIMW npodunamu. Mpodwunb (1) - 3TO nepsbi
BblbpaHHbIN Npodunb, a npodunb (2) - 3TO BTOPOM BbIBpaHHbIN Npodub.

CnpaBa npeacTaB/ieHa CUTyauust nocse NpuMeHeHns MHCTpyMmenTa. Mpodunb (1) ocTaeTcs B UCXOAHOM
nonoXxeHumn, a Nnpodunb (2) NepeHOCUTCs K KOHeYHOM Touke oTpe3ka (1). B pesynbtaTte nony4daercs eamHbin
npodunb C NOArOTOBKOW B HayasbHOM Touke npodunsa (1).

CoeavHUTENIbHbIM OTPE3KOM

KomaHza CoeAuHUTb Npodwin COeAUHUT €JIbHbIM OTPE3KOM @ HaxoauTcsa B rpynne U3MeHUTb npodwin
BKNaaku UHCTpyMeHTbI.

O6beanHsieT npodunn 6e3 U3MEHEHUs] UX MOMIOXKEHUS, BBOAS [1BA COEAVHUTENbHBIX JIMHENHbIX OTpe3ka.
[JelicTBUTENbHbI NOMIOXEHWUS, NPUBEAEHHbIE ANS NpeAblayLllero UHCTPYMEHTa.

o d {1

CneBa npeacTaB/ieHa MCXOAHaa CUTyauus € ABYMS OTAeNbHbIMM nNpodunamu. Mpodunb (1) - 3To nepsbii
Bbl6paHHbIi Npodunb, a Npodwunb (2) - 3To BTOPOM BbI6paHHbIi Npodub.

CnpaBa npeacTaBfieHa CUTyauus nocsie NpUMEHeHUss MHCTpPyMeHTa. Mpodwunn ocTaTca B CBOEM UCXOAHOM
NMOJIOXKEHUN N MeXAy KOHEeYHOW Touykon oTpe3ka (1) u HayanbHOM TOYKON oTpe3ka (2) BBOAUTCSA COEAMHUTENbHbIN
JNINHENHbIM 0Tpe30K. B pe3ynbTaTe nonyyaeTcs eAnHbid Npoduib C NOArOTOBKOW B HayanbHOWM Touke npoduns

(1).

CoeauvHutTb cocenHue npocdwin
Ob6beanHsieT Npoduan, B KOTOPbIX KOHEYHas WM HadyasibHas TO4Ka OAHOro nNpodunsa cosnagaeT C HavyalbHOW nnun

KOHeYHoI Toukol cneaytowero npoduns. KomaHaa CoeauHUTb cocefHue npochuwin L_.I?- HaxoAuTCAa B rpynne
U3meHuTb Nnpodwnu BkIaaku UHCTPYMEHTbI.

e PaccTosiHMe coeAuHEeHMs: 3TO MaKCUManbHOe AOMNYCTUMOE pacCTOsTHUE MexXAy ABYMS npodunsmu,
onpeaeneHHoe Mexay KOHeYHOW TOYKOM MepBOro M HavasbHOM TOYKOM BTOPOro nNpoduns, AN NOAKIYEHUS
BO3MOXHOCTW BbINOJIHEHNSA aBTOMaTUYECKOro CoeAnHeHus. MpUHNMMaeTCcs 3HayYeHne oT 371CMA0H CUCTEMbI A0
3HayeHus (100 * sncuion). Ecnn 3apaHHoe 34eCh 3HadYeHue 6onblue 3MCH/I0H CUCTEMBI, COeAUHEHNe
nepemeLlaeT BTOpPon Npodunab Tak, 4Tobbl 06ecneynTb reoMeTpuYecKyo HeENPepbIBHOCTb C NPeabiayLmM,

e YnpaBnaTb MHBepcuen npodwieit: BbiGpaTh A5 NOAKIYEHUS MHBEPCUM Npodunen, cneayowmx 3a nepebiM,
ans 6onee nyywern oLeHKN BO3MOXHOCTW 06beaHEHNS ;

o MpuMeHUTb B TPEXMEPHOM BMuAe: BbibpaTb AN OLEHKN pacCTOAHUS Mexay NpodunsaMmn Takxe Ha
cocTasnsowen rnybuHsl (ocb Z).

Bbi6op onuuu MpuMeHUTb K KOy onepaLmii TpUMEHSIeT 3TOT MHCTPYMEHT K KOMWUWM onepauunii u He MeHsleT
NCXOAHbIE NINHUM.
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3aKkpbiTb OKHO, HaxkuMasa OK ana noATBep)XAeHUst HAaCcTpoeK W NpoAo/MKeHNss paboTbl C MHCTPYMEHTOM. 3aTeM

npeAcTaBAsieTCs 3anpoc yka3aTb NepBbii Npodwib yKkasaTeneM Mblln.

Mocne BbINOMHEHUS BbibOopa NpeAcTaBasieTcs 3anpoc, Xenaete M Bbl AKTMBMPOBaTb aBTOMaTMHU4YE€CKUA NOUCK

coeAuHeHwW:

e ECnv OTBET NONOXUTENbHBINA, BbINOJHAETCSA COeANHEHME BCEX COCeAHMX Npodunen aBToMaTU4ecku;

e eCc/M OTBeT oTpuLaTesieH, NPoAo/KaTb paboTy, Bbibupas coeanHseMblie NPodPMAN Mbiwbl (MaKCUMyM 99
npodunen), Kak yxe paccMaTp1MBanoCb 415 ABYX NpeabiayLmX NUHCTPYMEHTOB.

|_prOFESsIONAL |

MO>HO reHepupoBaTb Npocdunn coeanHeHneM Takxxe B hopMe C/I0XHOW onepauumn, BbiBbiBas onepauuio Tuna

3anporpamMmmMupoBaHHbIE MHCTPYMEHTbLI B Crucke onepauun. B rpynne MHCTPYMEHTbI BbibupaeTcs onepauus

STOOL:COEAVHUTb MPODUN:

e lone Onepauwm 3ajaeT MMeHa, 3aZlaHHble 3anNporpaMMMPOBaHHbIM paHee onepauusaM, COOTBETCTBYHOLLUM
MCXOAHbIM NpodUNsAM.

Mpodunun MoryT 6bITb MONYyYEHbl TaKXXe B pe3ynbTaTe NPUMEHEHUs CII0XHbIX KOAOB U BbIMOSIHEHWE onepaunm

COOTBETCTBYET TOJIbKO M3MEHEHHOMY NPOduN0/Npodunam 1 He BKAKYaeT UCXoAHble npodunm. Onepauum, He

ncnonb3yemble ans Lenen Tpebyembix GYyHKUWUA (HanpuMmep, TOYeYHbIe WK TorMyeckme onepauunum Ui CAoxHbie

Hepa3buBaeMble onepawuun), UTHOPUPYIOTCS.

Onepauusa 3apaerT:
e TWnNWYHble NapaMeTpbl CMOXHONM onepauun (CM. MHdopMaLumio, NnpuBeAeHHyo 06 oblieM Koae NoAnNporpammbl):

e Qx,Qy Zp: HayanbHble KOOPAMHATLI pa3MelleHns pa3paboTaHHbIX onepaLnii

o T

o CBolcTBa onepauuu: 3aJaeT CBOICTBa, NPUCBOEHHbIE Onepaumm

e 3T0 ocobble NapaMeTpbl GYHKLUN ONepaumn Co 3Ha4YeHMEeM, aHaslorMyYHbIM NOJIIM B OKHE MHCTPYyMeHTa:

o MNMepemecTurb Npodwin: BuiGpaTh AN8 NOAKIIOYEHUA NepeMelleHns npodunein (CM. MHCTPYMEHT:
06beanHUTL NPopuIn nepeHocom). Ecnn aToT NyHKT He BbibpaH: obbeanHEeHWe BbINONHAETCS NyTeM BBOAA
COEANHUTENbHbIX IMHENHbIX OTPE3KOB (CM. MHCTPYMeHT: CoeanHUTb Npoduan COEANHNTETbHLIMU
oTpe3skamu).

Ob6beanHeHne npodunen BbiNoNHAETCS 6e3 U3MeHeHUsa X Nopsiaka MM n3HavyanbHOro HanpasfieHus npodunen.
OCHOBHOE NpenMyLLecTBO Ucnonb3oBaHusa onepaunn STOOL: COEANHUTDb NMPO®UITN cocTOUT B TOM, 4TO
BCTaBJ/I€HHble NPOPUAN afanTUPYIOTCA K UBMEHEHUSIM UCXOAHbIX Npodunen.

CMecTUTb NOAroTOBKY Ha 3aMKHYTbIW Npocduib

KomaHaa CMecTUTb NOArOTOBKY Ha 3aMKHYTbI npocdwib I@ HaxoauTtcsa B rpynne Usmenurb npodwin
Bkaakn MHCTPYMeHTbI. DTOT MHCTPYMEHT CMellaeT NoAroToBKY TeKyLlero npoduns B Apyryt TOUYKY 3TOro
npodwuns. Mpodunb AomKeH 6bTb 3aMKHYT, MO3TOMY HayanbHas M KOHEYHas TOYKM AO/KHbI COBNaaaTb BO BCEX
KoopauHaTtax (X, Y, z).

T
KoopauvHaTa X, KoopauHaTta Y: 3a4al0T HOBOE MOJIOXKEeHNe noAroToBKWU. LLlenkHyTb 3Ha4yoK -3‘;' ansa Bblbopa
MbIlbIO B rpaduyeckomn 3oHe. Npu onpeaeneHnn nosoXeHNs TOUKN MbIbO KOOPAMHATbI 3a4at0TCH Tak, Y4Tobbl
COOTBETCTBOBATb TOYKE BAOMb Npoduns. MNpn NpsMOM 3a4aHUN NN U3MEHEHUWN KOOPAMHAT OCYLLECTBASETCSH
MOMCK TOYKM BAONb Npoduns, 6anxe BCero pacrnosiodXeHHON K 3a4aHHOMN.

Mpodunb namMeHseTcs Npu coxpaHeHnn 6e3 naMeHeHUs HanpasaeHus obxoaa. Ecnm ncxogHei Npodunb He
HauynHaeTcsa c onepauun setup, HoBas To4yka setup 3agaeTcsa C KONMen 3TasoOHHOW NOArOTOBKM (Kak 3adaHo
UnpuBuayanusupoBaTtb->TexHonorus->Koabl Mo yMonyaHuo MeHto NpnuMeHeHune).

Bbi6op onuuu MpuMeHUTb K KOy onepaLmii TpUMEHSIeT 3TOT MHCTPYMEHT K KOMUWM Oonepauunii u He MeHsleT
NCXOAHbIE JIMHUM.

MpuMeHNTb NOAroTOBKY K Npoduiro

KomaHaa MpuMeHUTb NOAroTOBKY Lll HaxoauTcsa B rpynne UsmeHurb npocdwin Bknagkn MHCTPyMEHTbI.
OTOT MHCTPYMEHT NPUMEHSIET TEXHOIOMMYECKY NOAroTOBKY K BbibpaHHbIM npodunam (npodunam, nmerowmnm no
MeHbLUEN Mepe OAWH BbIbpaHHbIN 3N1EMEHT) WK K TekyleMy npoduio.

PeXuUM NpMMeHEHMS MHCTPYMEHTa paccMaTpuBaeTcs B naparpade Mopaaok sagaHua TexHonorum npodwnio.
DTOT MHCTPYMEHT NMPUMEHSAETCSA HEMOCPEACTBEHHO K UCXOAHbIM MPOMUASM UK KOMUMK.
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10.4

NMpUMEHUTb MHOrOKpPaTHYI0 NOArOTOBKY

KomaHaa MpyMeHUTb MHOIFOKPaTHY O NOAroTOBKY &J HaxoauTcsa B rpynne UsmeHnurb npodwunn sknagkm
MUHCTpYyMeHTbI. [IpYMEeHNTb MHOCOKPATHYIO NOArOTOBKY K BbibpaHHbM Npodunam (NpohunaM, MMeLWmM Kak
MWHUMYM OAVH Bbl6paHHbIA 3/IEMEHT) WK K TEKYLLeMy nNpodunio.

Pexxunm NMPpUMEHEHNA UHCTPYMEHTa paCcCMaTpMBaETCA B naparpacbe Mopanok 3afgaHua TEXHONOrun I'IQOQVIHIO.

3TO0T MHCTPYMEHT NPUMEHAETCA HENOCPEACTBEHHO K NCXOAHbIM I'IpOd)VIJ'IﬂM nnn Konuu.

MocTpoeHnusn

MUcnpaBneHHbi npopunb

BcTaBnsieT HOBbI NPodWb, NONYyUYEHHbIR AN KOPPEKUUM Ha UHCTPYMEHT U3 TekyLliero npodunsa. KomaHaa

UcnpasneHHbIW npodwib @ Haxoautcsa B rpynne NMocTpoeHms BkIaaky MHCTPYMEHTbI. OTOT MHCTPYMEHT
NOAK/IIOUYEH, eCNN TeKyllas onepauns OTHOCUTCS K Npoduio.

ITa KomMaHAa MOKeT BbITb AOCTYMHA TaKXe ana GyHKunn Essential.

e Paguvyc KoppeKuumn: 3HauyeHne Koppekuum

e Paspewmrb cokpalleHue Nnpowia: akTMBM3UPYET yaaleHne OTPe3KOB B UCMNPaBIeHHOM npodwuie no
CpaBHEHMIO C M3Ha4YaslbHbIM C YYETOM reoMeTpuYecKuMX yCnoBuii rabapurta, NpeBbiLaoWwmx camy Koppekumio.

Ha BHewHeln koppekuum pebpa:

e BcTaBuUTb CKpyr/sieHus: BbibpaTb A1 BCTaBKU CKPYIIEHUs ;

e COKpaTuUTb CKpYI/ieHUs1 40 NepeceveHmit: BbibpaTb Ans pelueHust pebpa.

e CTOpOHa KOppeKLun: BbibrpaeT CTOPOHY KoppeKuuu (NeByt0 Unum npaByto)

Mpumep:
NcxoaHbIn Npoduib HapyXHbIK. McnpaBneHHbI npoduib
BHYTPEHHUI, T. e. Tpebyemass CTOpOHa KOppeKLuum -
MpaBas.
R - paanyc Koppekuun.
Ecnn ncxoaHei npoduab MMeeT B NOArOTOBKE 3aZaHHbIN
HayanbHbIA U/UN KOHEYHbI OTPEe30K, OH OCTaeTcs
3aZlaHHbIM Tak)Xe B HAaCTpOMKe McnpaBaeHHOro npoduns.

"R

-
"

Bbibop onuun MpuMeHnTb K KOMuU ornepaumii NpUMeHseT 3TOT MHCTPYMEHT K KOMUW onepauunin n He MeHsieT
UCXOAHbIE JIUHUN.

McnpasneHHbIn npodunb reHepmMpyeTcs € CoKpalleHueM npoduns A0 31eMeHTapHbIX KOAOB U TOMbKO C
undpoBbIMM 3adaHnamMu (T. e. onpeaensieT B Ludposom dpopmaTe nobov napameTp, MCNOJb3yEMbIA NPU 3a4aHUN
ncxogHoro npodwuns).

BHUMAHME: snemeHTbl pa3MeTku (L24) pa3busatoTca Ha MMKPOOTpPe3KK, 3aAatolme KpuBYHo.
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MO>HO reHepupoBaTb UCMNpaBieHHble NpoduIn Takxe B hopMe C/I0XHOW onepauunun, BbBbiBas onepauuio Tuna

3anporpaMMMpoOBaHHbIe MHCTPYMEHTbI B CnMcke onepauuni. B rpynne MHCTPYMEHTbI BoibrpaeTca onepauus

STOOL:UCMPAB/IEHHBIN MPO®USb:

e lone Onepauwm 3ajaeT MMeHa, 3aZlaHHble 3anNporpaMMMPOBaHHbIM paHee onepauusaM, COOTBETCTBYHOLMM
MCXOAHbIM NpodUNsAM.

Mpodunun MoryT 6bITb MONYyYEHbl TaKXXe B pe3ynbTaTe NPUMEHEHUs CII0XHbIX KOAOB M BbIMOSIHEHWE onepaunm

COOTBETCTBYET TOJIbKO M3MEHEHHOMY NPOoduN0/Npodunam 1 He BKAOYaeT UCXoaHble npodunm. Onepauum, He

ncnonb3yemble ans Lenen tpebyembix GYHKUWUA (HanpuMmep, TOYeYHble WK IorMyeckme onepauunum Uiam CnoxHblie

Hepa3buBaeMble onepauum), UTHOPUPYIOTCS.

Onepauwus 3agaeT:

e TunuuHble NapamMeTpbl C/IOXHOM onepauunn (CM. nHpopmauuio, NpmBeaeHHyto 06 obem Koae NoANporpamMmel):
e Qx,Qy Zp: HavanbHble KOOPAWHATHLI pa3MelleHnss pa3dpaboTaHHbIX onepauui.
[ ]

e CBoiCcTBa onepaLun: 3aaeT CBOWCTBA, NPUCBOEHHbIE OMnepauuu.
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e OTO 0ocobble NapaMeTpbl MYHKLUN Onepaunn Co 3Ha4YeHUEM, aHaslorMYHbIM MOJIIM B OKHE MHCTPYMeHTa:

e Paauyc KoppeKLuu: 3HaueHne KOppeKLuu.

o Koppekuus: BbibrpaeT CTOPOHY KoppeKkuun (N1eBY0 UK NMpaBylo).

o KoHTypupoBaHMe: BbibMpaeT pexuM Koppekuun Ha pebpax. B cnucke umeeTcs ABa nyHKTa:
e CKpYrneHust akTUBU3NPYET KOPPEKL MO C BBEAEHNEM CKPYT/IEHUNA.
e Pebpa aKkTuBM3NPYET KOPPEKLMIO Ha MOMUCKe nepeceyvyeHun.

e CokpaTurb Npodwib: aKTUBM3NPYET yaaneHne oTpe3KkoB B UCMpaBfIeHHOM npodusie no cpaBHEHUIO C
M3Ha4yasbHbIM C YYETOM reoMeTpuyecKux yCcnoBuin rabapura, npeBbiaoWwmMx camy Koppekumo

OCHOBHOe NpenMyLLEeCcTBO UCMOJb30BaHNUs onepauun STOOL: UCTPAB/TEHHBIA MPODW/Ib cOCTOMT B TOM, 4TO
BCTaBJ/I€HHble NPOPUAN afanTUPYIOTCA K UBMEHEHMSIM UCXOAHbIX Npodwunen, KpoMe Toro, MoXXHoO paboTtaThb B
obuier C/I0KHOCTU HA HECKONbKNX Npodunsax.

NMpUMEeHUTb TOUKM KperyieHus K npodunro

KomMaHza MpUMEeHUTb TOUYKM KpersieHus K npocdwio IEH Haxoautcs B rpynne MocTpoeHus BKIaaku
UHCTPYMEHTbI. 3TOT MHCTPYMEHT UMEET ABONHYI0 DYHKLMUIO C BO3MOXHOCTHIO NMPUMEHEHUSI TOYEK KPEMNeHus
WM NpepbiBaHUM.

3Ta KOMaHAa MOXKET bbITb AOCTYNHA TakXe ana GyHKumumM Essential.

Touka KpenieHus coCcToUT B parMeHTaumm nsHavyaabHOro oTpeska npodwunis Ha KOPOTKOM OTpe3ke,
BbIMO/IHEHHOM Ha TakKoW rny6buHe, YTobbl OCTaBUTb OCTATOYHYHO TOJILLMHY B AeTanu.

MpepbiBaHne cOCTOUT B hparMeHTaLmMm MCXOAHOro oTpe3ka Npodunsa Ha KOPOTKUA OTPE30K, KOTOPbLIN 3aTeM
yAanaeTcs, npepbiBas UCXOAHbIM Npoduab Ha HECKOIbKO nMpodunen.

OTOT UHCTPYMEHT MOAKIIIOYEH, €C/IM TeKyLlas onepaums OTHOCUTCS K npoduto.

Mpy NpUMeHeHUM TOYEK KPensieHUss 3TOT UHCTPYMEHT 06bIMHO UCMONb3YyeTCS MPU HaUYMK 3aMKHYTbIX Npodwunel c
rnybuHon dpesepoBaHusl, NpesbilaoLWwen ToNWMHY ageTann (CKBO3HON npodunb). B 3Tux cnyyasx npsamoe
BbINONIHEHWE Npodwna Bbi3Bano 6bl 0TCOEANHEHME C ONACHOCTbLIO NaAeHus YacTu aetanu (BHYTPU WM CHapyXwu
¢dpesepoBaHus) npmn obpaboTke geTanu.

BBoA TOouek KpensieHus NO3BONSIET OCTaBUTb TOYKM KPensieHusl B AeTanu, He AOMNyCKas OTCOeAMHEHUs ee YacTw.
Ha pucyHke nokasaH npvMep CKBO3HOMO 3aMKHYTOr0O 3/1IMMNca C NPUMEHEHHbIMU 5 TOUKaMM KpenieHus.

Mpy NpUMEHEHUN NpepbIBaHU 06bIMHO UCMONBb3YETCS UHCTPYMEHT C TEXHOMOTMSIMU Pe3KW, OTSIMYHbIMU OT

TPaAMLMOHHOIO MHCTPYMEHTa: MJa3MeHHOM, 1la3epHoi pe3ku u np.

PacnpepeneHve Touyek KpenneHus (Unu npepbiBaHWii) Ha Npoduie MOXET BbIMOMHATLCS CNeAyoWUMn cnocobamu:

e Pacnpenenutb TOUKM KPErJieHUst BpYUHY0! Mbilblo BbIBMPAKOTCS TOUKM Ha npodune Ans BBOAA TOYKU
KpenneHus. Mpoueaypa CUMTHIBAHUS MO3WLMIA 3aMyCKaeTCs NoC/e 3aKpbTUs OKHA C MNOATBEPXKAEHUEM.

e Pacnpepenutb TOUKM KperJieHusi aBTOMaTUUYECKU: TOUKM KPEMNJIeHNs, B YKa3aHHOM KOJIMYecTBe,
pacnpeaensaioTcs no npodunto Haubonee paBHOMEPHO.
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l:] MpPUHMEHUTE TOYKK KPENNEHWA K npoduno ? *

() MPHMMEHMTE TOYKM KPEMAEHKS K NPOGUIID

() MPHMMEHNTE NPEPLIEEHA K NpoduaD

(®) PacnpeneniTb TO4KM KPENneHUa BpYHHYIO

l:::'F"EIEI'IIIIEJ:I.EJ'II-"ITI:I TOYEM KPEMNEHWA GBTOMETHHECKH

Huono ToYeK KPEnneHMa

A nWHa Toqer KpenneHua

PaccTosAHWE MEXRAY NOCNED YHIWMMKA TOHKEMK KPEMNeHWA |

OCTaTodMHaA TONWKMHE

KOMNEHCALWAA HE MHCTRYMEHT

(®) BHyTpeHHas KoMneHcaLMa

() BHELUHAR KOMMEHCELMA

(] MpMMEHHTE K KOMMM onepaLii

o DK 3 OTMeHa

e Yucno ToUekK KpersieHus: 3aJaeT YMCO0 ToYeK KpensieHns Ans aBTOMaTUYeCKOro pacnpegeneHuns. 370 none
npMHUMaeT OA4HO Lenoe Ymcnosoe 3HadyeHme ot 1 go 255.

e PaccTosiHve MeXxAy KpenneHUAMM: 33[a€eT JIMHENHOE pacCTOsHME MeXAy nocniefoBaTesbHbIMU KpernjeHNIMm
M 3Hauumo, ecnm 6onbue (ancunoH*10.0).

OTa HacTpoKKa anbTepHaTUBHa YUCY TOUYEK KpPernJieHUa, eCcniv 3aflaHHOE YMCNO0 KpenaeHuin MeHblue 1. Mpu
Yucne Touek kpenneHusa 6onblie 1 4OMNOMHAET MX UCMOMb30BaHNE: 3aaHHOE 34eCb PAaCcCCTOSHNE MOXHO
nepeoueHMBaTb Tak, YTobbl pacnpenenntTb N0 MeHbllel Mepe TpebyeMmoe 4yncno Touek kpennenus. B niobom
cryyYyae, MMHUMarnbHOE YMUCIO pacrnpeaeneHHbIX KpenneHun - 1.

o [AnvHa KpenneHwi: 3ajaeT AJIMHY KpenneHus (B MJIOCKOCTU Xy FpaHu). OTO 3HAUYEeHUE He MOXET BbTb MeHbLUe
3MNCWIOH pa3peLleHns, 3a4aHHOro B KOHMOUrypaLumm npuioxeHns npon3BoanMTeNEeM CTaHKa.

e OcTaTou4Has TOoJIWMHA: 3343eT TOMWMHY, KOTOPYH MHCTPYMEHT OCTaB/SET B AeTasv Npu BbINOJHEHUN
KpenneHus. MpMHMMaeT NONOXUTENbHbIE 3HAYEHWS, PaBHble KaKk MMHMMYM 3MNCWIOH pa3pelweHns (3ajaeTcsa B
KOH(pUrypaumm npuioXeHns npovsBoanTenieM cTaHka). 3TOT NapaMeTp HE 3HAa4YMM Npu NpUMEHEHUU
npepbiBaHU.

o KoMneHcauus Ha MHCTPYMEHT: BbibpaTb, ecnun TpebyeTcsa U3MeHUTb GakTUYECKY AIMHY KpenieHns ¢
yyeTtom rabaputa MHcTpyMeHTa. MNpu akTMBM3NPOBaHHOM Bbibope KpenneHne reHepupyetcs 6onee y3kum unm
LUMPOKMM, NO3BOSISAS MHCTPYMEHTY BbIMNOSIHUTb €0 HY>XHOM ANINHbI. KpUTepuii M3MeHeHnsa TOUYKM KpenaeHus
onpeaenseTcs cneayowmm BbiIbopom:

e BHYTpEeHHAS KOMMNEHCAaLUMA: KpPErnjeHne CO34aeTCs yXe AnaMeTpa MHCTpyMeHTa

o Hapy>xHafa KkOMNeHcaLuusa: KpenaeHne Co34aeTcs Wnpe AnamMeTpa MHCTPyMEHTa.
Mpwn BHyTPeHHeN KOMMNeHCcauunn 3aaaHHasa AN8 BCexX KpenaeHun AivHa A0MXHA 6bMb KaKk MMHUMYM paBHa
AVaMeTpy MHCTPYMeHTa

Ha pucyHke nokasaH TUMWYHBIA CllyYail Hapy>KHOM KOMMeHcaLum:
H

—_

L L

e L - 3anporpamMupoBaHHas [invMHa KpenaeHuH
e D - [InamMeTp UHCTpyMeHTa
CneBa BbINONHSAETCSA KpenseHne BbinosiHeHHoe 6e3 KoMneHcauum Ha MHCTPYMEHT U CripaBa MnokasaHo TO Xe
camoe KpenneHue npu Hapy>KHOW KoMneHcauunen:
e 6e3 KoOMNeHcauun peanbHas ANMHA KPENIeHUs CHWKaeTCa Ha 3HayeHne D
e MpwW KOMMeHcauueln peanbHas AnvHa Kpennenus - L.
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Ha PUCYHKE NoKa3aH TUMWUYHbBIN CJ'Iy‘-IaVI BHyTpeHHeVI KOMNeHCauun:

= =
D k | Ll B

CneBa BbINOMHAETCS KpenseHue BbinofHeHHOe 6e3 KoMneHcaumnm Ha MHCTPYMEHT M cnpaBa MoKasaHo TO Xe
caMoe KpernsieHve Npu BHyTpeHHel KoMneHcaumeii:

e  6e3 KOMMeHCcauun peasnbHasa AfvHa KpenjeHns yBenunBaeTcsl Ha 3HaueHue D

e MpuV KOMMeHcauuei peanbHas ANWHa KpenneHus - L.

B npeactaBneHHoOM Ha pUCYHKE npuMepe 3aaunca npeanosioxXnMm:
e TONWMWHA AeTann 65 MmM;

e 3anporpaMMmpoBaHHas rnybuHa gns annunca: -70 mm

e anameTp dpesbl: 9 MM.

B 3TOM OKHe 3ajaaum:

e 4UNC/IO TOYEK KpenneHusa: 5

e ANIMHA To4dek KpensieHus: 20 MM

e TO/WMHA OCTATKOB: 2 MM

Mo sannuncy pacnpepenseTcsa 5 ToyeK KpenneHus, BbINOSIHEHHbIE CO ClieAy WM napameTpamm:

obpaTHbIi nogbeM oT Z=-70 MM a0 Z=-(65-2)=-63 MM

BbIMOSIHEHWE AYyrX 3naunca AnnHon (20+/-9)=29/11 mm

onyckaHve Ao Z=-70 MM, C NPOAO/HKEHNEM 3anporpaMMMpPOBaAHHON TPAEKTOPUN A0 C/eAYIOLLEN TOUKN KpeneHus.

Ecnv B noarotoBke MCXOAHOrO Npoduns 3afiaHbl HAYa bHbIA W/WUN KOHEYHbIN OTpe3Kku, B MOArOTOBKE OHU
OCTalTCS NPUCBOEHHBLIMU HaNpPsAMYIO.

Bbibop onuun MpuMeHUTb K KOy onepaymii NpUMeHSeT 3TOT MHCTPYMEHT K KOMUW onepauunii u He MeHsieT
NUCXOAHbIE JIUHUW.

Mpodunb ¢ ToUKaMK KPeNIeHUss reHepupyeTCcst TONbKO C UM@POBLIMU 3alaHUsAMK: onpeaenseT B YUC/IOBOM
dopmaTe noboM NnapameTp, UCMNONb30BAHHbBIN NPU 3a4aHUM UCXOAHOro npoduns.
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Mo>HO reHepupoBaTb NpoduInN, N3MEHEHHbIE C NMPUMEHEHNEM KpenieHui Takxe B (popMe CI0XHOM onepauuu,

BbB3blBas onepauuio Tuna 3anporpaMMmpoBaHHbIE MHCTPYMEHTbI B cnnucke onepauwii. B rpynne MHCTPYMEHTbI

BblbvpaeTcs onepauunsa STOOL:MPUMEHUTb TOYKWU KPEMJTEHNS:

o [lone Onepauwm 3ajaeT MMeHa, 3a[aHHble 3anNpPorpaMMMPOBaAHHbIM paHee onepaunsiM, COOTBETCTBYIOLLNM
NCXOAHBIM NPOdUAAM.

Mpodunun MoryT 6bITb MONYYEHbl TaKXe B pe3ynbTaTe NPUMEHEHUS C/I0XHbIX KOAOB M BbIMOSHEHWE onepauum

STOOL: MPUMEHUTb TOYKN KPEMJTEHNA oTHOCUTCS TONMBbKO K CO34aHHOMY CKOPPEeKTUPOBaHHOMY

npodwuno/Npodunsam 1 He BKAKOYAET UCXoaHble nNpodunn. Onepaummn, He Ucnonblyemble Ana Lenein Tpebyembix

pyHKUMI (HanpuMep, TOYEeYHbIE WK IOFMYEeCcKMe onepaLmm uam CNoXHble Hepa3busaemble onepauum),

UrHopupytoTcs.

Onepauwus 3ajaer:

e TWNWYHblE NapaMeTpbl CNI0XHOM onepauun (cM. nHdopMauuo, NpUBeaeHHY0 06 06LeM Kode NoAMNporpaMMbl):
e Qx,Qy Zp: HauanbHble KOOPAUHATHI pa3MeLLleHns pa3paboTaHHbIX onepawumit
o as

¢ CaoiicTBa onepauumm: 3ajaeT CBOVICTBa, NMPpUCBOEHHbIE onepauunn

e 3T0 0cobble NapaMeTpbl GYHKLMU onepauun co 3Ha4YeHUEM, aHaNorMMUHbIM MOJIAM B OKHE MHCTPYyMeHTa:

e TlpuMeHUTb NpepbIBaHUA: BbIGPaTh 415 NPUMEHEHUSI NpPEPbIBAHUS

e Yucno TOUEK KpemneHusi: YMC/Io pacnpesenseMblX Touek KpenneHus. Mone npuHMMaeT 3HadyeHust oT 1 Ao
255.

e PaccTosiHne MeXAy KpeniieHUssMU: 33/aeT NIMHEiHoe PacCTosiHME MeXAy nocsiefoBaTesbHbIMU
KpenneHusMM1 U 3Ha4uMMo, ecnm 6onblue (3ncunoH*10.0). 3Ta HacTpoiika anbTepHaTMBHa YUCy ToUuek
KpernneHusl, eC/1 3ajaHHOe YNCII0 KpernyeHuii MeHble 1, unn Yucno Touek kpenneHms 6onblie 1
[OMNONHAET UX UCMNOMb30BaHWe: 3aAaHHoe 34eChb PAaCCTOSIHUE MOXHO MepeoLeHMBaThb Tak, YTo6bl
pacnpenenuTb Nno MeHbluel Mepe TpebyeMoe YMCI0o KpenneHuid. B nio6oM cnyyae, MUHMMaNbHOE YMC0
pacnpeaeneHHbIX KpenneHui - 1.

e [NuHa KpeneHuit: AnvHa KpenneHust (B NIOCKOCTU Xy rpaHu)

e ToJILMHA OCTATKOB: TOJILLMHA, KOTOPYO MHCTPYMEHT OCTaB/sieT B AeTanu Npu BbINOJHEHUN TOUKHU
KpenneHus.
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e KoMneHcauus Ha MHCTPYMEHT: npu Bbibope MeHseT PaKTUYECKY ANWHY KPEenieHus Tak, 4YTobbl
yuuTbiBaTb rabaput MHCTpyMeHTa. Bbibop ocywecTBnseTcs ns 3 nyHKToB: He TpebyeTtcs; BHyTpeHHss;
BHelwHAS.

dakTuyeckoe YMCA0 TOYEK KpEenieHus, pacnpeieneHHoe BAOb KaXAoro npodwns, 3aBMcuT oT obLien ANuHbI
npoduna (obwas anvHa M ee dpparMeHTaums) M NO3TOMY MOXeT ObMb MeHbLle 3a@aHHOrO 3HAYEHMS.

OCHOBHOE NpenMyLLecTBO NUcnosb3oBaHusa onepaunn STOOL: MPUMEHUTb TOYKU KPEMEHUA cocTouT B TOM, 4TO
ncnpasneHHble Npoduan aganTUpPYOTCA K U3MEHEHUSM UCXOAHbIX Npodunen, KpoMe Toro, MOXXHo paboTaThb B
obLier C/I0KHOCTU HA HECKONbKNX Npodunax.

NMpuMeHUTb Nofavy ray6buHbl

M3MeHsieT TeKkywmi Nnpoduab ¢ BBOAOM NOCAEAYOWMX NPOXOA0B A0 AOCTUXEHUS KOHEYHOM 3aA4aHHOM rNy6uHbl.

e
KomaHza MpuMeHuTb Nogavy no ZEJ HaxoauTcsa B rpynne NMocTpoeHus Bknaikn MHCTPYMEHTbI.
3Ta KOMaHZa MOXKeT bbITb AOCTYMHA Takke /1A GyHKunm Essential.

OTOT UHCTPYMEHT MOAKJIIOYEH, €C/IM TeKyLlas onepaums OTHOCUTCSA K Npodunto, n paboTaeT TO/IbKO Ha NPOCTbIX
npodunax. O6bIMHO NCNONB3YETCS B NPOMUNAX, KOTOPbIE AOKHbI BbIMOMHATLCSA HA KOOpAWHATE ry6buHbl, He
OOCTYMHOM 3@ OA4MH MPOXOA.

e Z HavanbHaf: COAEPXUT UCXOAHYIO TYBuHY, cuMTbiBaeMyo npoduneM. 3TO Nose He MOXeT bbb U3MEHEHO.

e Z KOHEYHas: BOCNPOM3BOAMT rMyOuHy, CUMTaHHYO Npoduiem Ha nocnesHeEM 3anporpaMMMpoBaHHOM OTpeske
(koHe4yHasa rnybuHa). 3To none He MOXeT 6bTb U3MEHEHO.

o KoopauHaTa Z: 3ajaeT KOHeuHyto rnybuHy, Tpebyemyto B NpMMeHEeHUN peKypPCUBHOM pasBepTku Npodunsa. 3To
KOOpAMHaTa, Ha KOTOPYI He06X0ANMO BbIMTM MCXOAA M3 334aHHOMO HUXE Wwara. 3TO 3HaYeHne AOHKHO
HaxoAWTbCA 3a NpeaenaMmu nHTepeana oT Z HavasZibHas 40 Z KOHeYHasn

e LWar no Z: war noaayn rny6buHbl, NPUMEHUMbIA NMPU KaxAoln pa3BepTke. 3ajaHue 3HauyMMo 6e3 3Haka:
npoueaypa npuMmeHsieT Heobxoammyo nogady (+/-) ANS AOCTUXKEHUS KOHEYHOW rny6uHel. Ecnv 3apgaHHoe
3HayeHWe paBHO HYJIO WK MpeBbILAaeT MakCMManbHO AOMYCTMMOE, aBTOMaTUYECKW onpeaenseTcs 3HayYeHue,
nossornstoliee 4OCTUrHYTb Tpebyemyto KoopauHaTty Z 0aHUM A06aBNEHHbIM BbINOTHEHNEM.

e YnpaBnaTb MHBepcuel Npodwiei: 3Ta onuns akTMBMPOBaHa TOJIbKO €C/IM 3Ta KOMaHaa NpuMeHsieTcs K
3aMKHyTOMY npodunio. Mpun BbiGOpe BbIMONHAET MHBEPCUIO UCMONHEHUS NPOMUAS NPU KaXAO0M U3MEHEHUN
rny6uHbl. ECNn 3TOT NYHKT He BbibpaH, Npodwnb BCeraa BbINOJHAETCS B U3Ha4YanbHOM HanpasneHun. Ecnum
npodwuib He 3aMKHYT, BbINOSHEHWE 0653aTeNbHO UHBEPTMPYETCS NPU KaXA0N CMeHe rny6buHbl.

| pPROFESSIONAL |

. Paspewmrb usSMeHeHne CTOPOHbI KOPPEKLUK: NPU MOAKIIIUYEHUU Npr
KaXZIoM [OMOJIHUTENILHOM MPOX0Je 3aaeTcs MHBEPCUS CTOPOHbI Koppekuuu (cnpaBa Haneso UM Hao6opoT).
MoAk/oYeHNe HE3HAYMMO B ClleAyoLWmnx clyyasx:

e npodwunb 3aMKHYT, rae He TpebyeTcsa uHBepcus npoduns

e npodwunb 6e3 3anpoca KOPpeKL MU Ha MHCTPYMEHT.

YnpaBneHue 3TOi onumeii BO3MOXHO TOMbKO MpY ee akTMBM3auuM Ha sTane KoHdurypauum TpaCAD
Npov3BOAUTENIEM CTaHKa. JTa Onuus AOCTYMNHa TONbKO B pexuMe MpodeccuoHanbHbI.

Ecnn ncxoaHbei npodunb He MMeeT u3MeHeHun rny6buHel, 3agaHHas KoopauHaTta Z Takxke sBnseTcsa rnybuHon,
OOCTUIHYTOWM Ha BCel pa3sepTke npoduns. Ecnm xe ncxoaHoii Nnpodwib MMEET U3MeHeHUs ry6uHbl, KOHTPONb
pocTmxkeHns KoopauHaTtbl Z BLINOMHAETCS Ha pa3BepTKe KaX Aol noAayun, BbMUCIEHHOW Kak aMnauvTyaa mexay Z
Ha4yasbHOW N Z KOHEYHOMN.

3HayeHne nocneaHero wara nogayn MoXxeT KOPPeKTUPOBATbCSA B HMXKHIOI CTOPOHY Ans obecnedveHus Toro,
4TO06bI OHO HE MpeBbIano 3aaaHHyo KoopauHaTy Z npuv BbIMOSIHEHWMM MeXAYy Z HavaibHaA U Z KOHeYHas.

Mpy NpUMEHeHWM MHCTPYMEHTA He yUYUTbIBAOTCS M3MEHEHMS 3anporpaMMMpOBaHHbIX MPOMEXYTOUHbIX FNy6uH
npoguns.

Ecnv B NoAroToBKE UCXOAHOro Npoduss 3aAaHbl HauyasbHbIA /UMK KOHEYHBI OTpe3Ku, B MOArOTOBKE OHU
OCTalOTCSl NMPUCBOEHHLIMU HAMPSMYI0 U HE YUUTBLIBAIOTCS NPU NMPUMEHEHUU UHCTPYMEHTA.

Ha nononHUTeNnbHbIX NpoxoAax 06HYNAITCS BCE U3MEHEHMUSI KOPPEKLUM Ha MHCTPYMEHT Ha MapLipyTe
(npepbiBaHuWsi, NMPUOCTAHOBKMW U BO30GHOBNEHUS U/WUNWN U3MEHEHWUS CTOPOHDI).

Ha pucyHke npeAcTaBfieH NpuMep NPUMEHEHUS| MHCTPYMEHTa:
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CneBa npeacTaB/ieH UCXOAHbBIM NPOodub, 3a4aHHbIi ABYMS JIMHENMHbIMWU OTPe3KaMn, BbINOSIHEHHBIMW Ha KOOpAMHaTeE
rny6uHbl Z=0.0.
CnpaBa - npodunib Nocne U3MEHEHUSs MHCTPYMEHTOM Mpu NPUMEHEHUN 3a4aHUNN:
. KoopauHaTta Z=-35.0
e llar Z=10.0
McxoaHbi Npoduab He 3aMKHYT, MO3TOMY Kax /o€ NMOBTOPEHWEe MHBEPTUPYET UCMOSTHEHWME.
Ha pucyHke nokasaHbl pa3finyHble NOMOXEHNUS TyO6UHbI, Kak OHU BbMUCIEHbI A1 KaXXA0ro U3 NPOXOA0B:
nocneaHui npoxog Aocturaet KoopamHatbl Z, 3a4aHHON NpY yMeHbleHnn wara nogaym ¢ 10.0 go 5.0.
B npumepe makcumanbHoe 3HadeHne Wara Z pasHo 35.0.

PROFESSIONAL

Mo>HO reHepupoBaTb NPoduUInN, N3MEHEeHHble C noaaven rnybuHbl, Takxe B popMe CI0XKHOM onepaunn, Bbi3biBas

onepauuio Tuna 3anporpaMMupoBaHHbIE MHCTPYMEHTbI B cnncke onepauuii. B rpynne MHCTPYMEHTbI

BblbpaeTcs onepauunsa STOOL:MOAAYA MO Z:

o [lone Onepauwm 3ajaeT MMEHa, 3a[aHHble 3aNpPorpaMMMPOBaAHHBIM paHee onepaunsiM, COOTBETCTBYIOLNM
NCXOAHBIM NPOdUAAM.

Mpodunun MoryT 6bTb MONYYEHbl TaKXe B pe3ynbTaTe NpUMEHEHUsS APYTMX CNOXHbIX KOAOB U BbINOJIHEHWE

onepauun STOOL: MOAAYA MO Z 0THOCUTCS TONIbKO K M3MEHEHHbIM NPOMUISAM N HE BKIOYAET UCXOAHbIe

npodwunu. Onepaunn, He Ucnonb3yeMble ANs Lenen Tpebyembix PyHKUMI (HanpuMep, TOYeYHblE UK ornyeckue

onepauun nnm CnoxHbole HepasbuBaeMble onepauun), UrHOPUPYIOTCSA.

[ONONHNUTENBHO K MHCTPYMEHTY 3Ta onepauus No3BONSET 3aA4aBaTb OCb Pa3BEPTKM Ha OAHOM U3 Tpex oceW

KoopAWHaT rpaHu.

Onepauwus 3ajaer:

e TWNWYHblE NapaMeTpbl CI0XHON onepauun (cM. nHdopMauuo, NpUBeaeHHY0 06 06LeM Kode NoAMNpOrpaMMbl):
e Qx,Qy Zp: HauaNbHble KOOPAUHATLI pa3MeLLleHns pa3paboTaHHbIX onepawumit
o as

¢ CaoiicTBa onepauum: 3ajaeT CBOVICTBa, NMPpUCBOEHHbIE onepauunn

e OTO ocobble NapaMeTpbl MYHKLUN Onepaunn Co 3Ha4YeHUEM, aHaslorMYHbIM MOJIIM B OKHE MHCTPYMEeHTa:

e Ocb pa3BepTku: BbibMpaeT 0Cb pa3BEepTKM Ha OAHOM U3 Tpex ocen KoopauHaTt rpanu (Z, X, Y)

e MMpucBOUTb YMC/I0 NPOXOAOB: NpU BbibOpe 3Ta ONuMs 3anpalmBaeT 3ajaHve Yyncna nNpoxoaos. B
NPOTMBHOM C/lyyae 3anpalmBaeT 3ajaHue KOHEYHOW ry6uHbl, Ha KOTOPOW BbINOMHSAETCS Noc/ieaHsAs
nogauva.

e KoHeuHas koopauHaTa: 3agaeT TpebyeMyto KOHeYHyto rny6buHy no ocum passBepTku. DTO 3agaHue
UrHopupyeTcs, ecnu BbibpaHa npeabiayLias onuus;

e Yucno npoxonos: Tpebyemoe UnMcno nNpoxonoB (AencTBuTenbHoe 3adaHune: 1-1000). 3agaHue 3HauuMo,
ecnu BbibpaHa onuus MIpucBOUTL YUCJIO MPOXOAO0B;

e LWar no Z: war nogayun rny6uHbl, NPUMEHUMbBIN NPU KaXXA0M pa3BepTke. Npu 3a4aHnn KOHEYHOM rny6uHbI
3afaHune 3Haummo 6e3 3Haka: npouenypa npuMmeHsieT Heobxoammyto nogady (+/-) AN AOCTUXKEHUS
KOHEYHOW rny6uHbI.
3T0 3ajaHue 3Ha4YMMO CO 3HaKOM Mpu 3alaHuUK Yucia NPOXoA0B.

e YnpaBasATb MHBepcueu npodwien: yrnpaBiaseT MHBEPCUEN BbINOTHEHUS (CM. NMHCTPYMEHT).

e W3MeHUTb CTOPOHY KOPpPEKLMK: yNpaBisieT CMeHOM CTOPOHbI KOPPEKL MM Ha UHCTPYMEHT (CM.
MHCTPYMEHT). 3aaHue 3Ha4ynuMo npu passepTke no ocu Z.

OCHOBHOE npenMyLecTBO UCnosib3oBaHusa onepaunn STOOL: MOAAYA MO Z cocTouT B TOM, UYTO UCMPaABJIEHHblE
npodunn aganTUpyoTCs K U3MEHEHUAM UCXOAHbIX Npodunen, KpoMe Toro, MoXHo paboTtaTb B 06Llel CNOXHOCTHU
Ha HEeCKOJIbKUX Npodunax, B T. Y. CJIOXHbIX.

PepakTop nporpamm



NHCTpYyMeHTbI 214

NMpuMeHUTb NOBTOpEeHue npodunsna

M3MeHseT TekyLwuii npodunb, BBOAS NOCieaytowme NOBTOPEHUS A0 AOCTWMKEHUS UAN NPUBAVKEHNS K 3a4aHHOM
KOHEYHOI rNy6uHe C BO3MOXHbIM BbIMOJIHEHNEM 3aKJTOUUTENBHOIO NPoXoAa Ha MOCTOSIHHOW rny6uHe. KoMaHaa

MoBTOpeHue npodwnsa LEZJ HaxoauTcs B rpynne MocTpoeHus Bknaaky UHCTpyMeHTbI.

3Ta KOMaHAa MOXKET BbITb AOCTYNHA TaKXe AnA GYHKLMKU Essential.

OTOT UHCTPYMEHT MOAKJIIOYEH, €CNIM TeKyLlas onepaums OTHOCUTCSA K Npoduito, n paboTaeT TO/IbKO Ha NPOCTbIX
npounax.

Kpome Toro, npocdunb Ao/mKeH 3aMblkaTbCs Ha MIOCKOCTU XY W BbINOMHATL U3MEHEHWNE TNy6UHbI MexXay ero
HayasnoM U KOHLLOM.

OCHOBHOE OT/NIMYne 0T UHCTpyMeHTa NMpuMeHUTb Nnogayvy No Z cCoCTOUT B TOM, YTO NOBTOPEHMS Npoduns
onpeaensioTCca He BBeAeHMEM BepTUKasbHbIX OTPE3KOB, @ CaMoM CTPYKTYPOWN UCXOAHOro npoduns.

e Z HavanbHafA: COAEPXMUT UCXOAHYIO TYBuHY, cuMTbiBaeMyo npoduneM. 3TO Nose He MOXeT bbb U3MEHEeHO.

e Z KOHEYHas: BOCNPOM3BOAMT rMyOuHy, CUMTaHHY0 Npoduiem Ha nocnesHeEM 3anporpaMMMpoBaHHOM OTpeske
(koHe4yHasa rnybuHa). 3To none He MOXeT 6bTb U3MEHEHO.

o KoopauHaTa Z: 3apaeT KOHeuHyto rnybuHy, TpebyeMyto B NpMMeHeHUM NOBTOPeHU npodunsa. 3To npeaenbHoe
3HayeHne, KOTOpOe He MOXeT bbb AOCTUIHYTO, €C/IM 3TO He MO3BONSEeT U3MeHeHWe rNyOnHbI NCXOAHOro
npodwuna. 3T0 3HaYeHWe AO/MHKHO HAaXOAUTBbCS 3a NpeAenamMu MHTepsana oT Z HaYasbHaA 40 Z KOHe4YHas.

e 3aBepluiaeT NPOXoAOM MPU MOCTOSAHHOM Z: 3Ta ONuus 3HauynuMa, ecnivm Nnpoduib He BbINOHAET AYTU Ha
NJ0CKOCTWN, OTAIMYHOM OT Xy. lNpu BbibOpe 3aBepliaeT n3MeHeHne nNpoduna fobasneHveM npoxoaa Ha
nocTosiHHOM rnybuHe. Ecnn 3HayeHne KoopauHaTa Z paBHO Z KOHEYHAA: MHCTPYMEHT MeHseT npodusb,
£06aBnsAs TONbKO MPOXOA C NOCTOSIHHOM FNy6uHOMN.

Mpy NpUMEHEeHN MHCTPYMEHTA He yUYUTbIBAOTCS M3MEHEHMWS 3anporpaMMMUpOBaHHbLIX MPOMEXYTOUHbIX Fy6uH
npoguns.

Ecnv B NoAroToBKE UCXOAHOro Npoduis 3aiaHbl HauyasbHbIA /UMK KOHEUHbI OTpe3Ku, B MOArOTOBKE OHU
OCTalOTCSl NMPUCBOEHHLIMU HAMPSMYIO U HE YUUTLIBAIOTCS NPU NPUMEHEHUU UHCTPYMEHTA.

Ha nononHUTeNnbHbIX NpoxoAax 06HYNAITCS BCE U3MEHEHMUSI KOPPeKLUM Ha MHCTPYMEHT Ha MapLipyTe
(npepbiBaHuWsi, MPUOCTAHOBKMW U BO30GHOBNEHUS U/WUNWU U3MEHEHWUS CTOPOHDI).

Ha pucyHke npeAcTaBfieH NpUMep TUMOBOrO NMPUMEHEHUS| MHCTPYMEHTa:

CneBa npeacTaB/ieH NCXOAHbIM NPOoduAb, 3a4aHHbIM KPYroM, BbINOSIHEHHbIM Ha ry6buHe Z ot 0.0 go -10.0.
CnpaBa - npodunb, Kak OH 6bU1 U3MEHEH MHCTPYMEHTOM MNPU NPUMEHEHUN 3aJaHuNN:

e KoopauHata Z=-30.0
Ha pucyHke noka3aHbl pa3finyHble NONOXEHNUS TNMYyBUHbI KaK OHW BbIMUCIEHbI A1 KaXA0ro U3 NOBTOPEHUS

e nepsBoe fobaBsieHHOE NMOBTOpPeHMe HaunMHaeTcsa Ha Z=-10.0 n 3aBepwaeTtcsa Ha Z=-20.0

e BTOpOe pgobaBrieHHOE MOBTOpPEHMe HaumHaeTcs Ha Z=-20.0 u 3aBepwaeTtcsa Ha Z=-30.0

e Ha pUCyHKe Aob6aBneHO TakXxe nocnegHee NOBTOPEHWE, BbINOSIHEHHOE C MOCTOSHHOW ry6uHoin Z=-30.0.

| pPROFESSIONAL |

MO>HO reHepupoBaTb NpoduanN, U3MEHEHHbIE NMOBTOPEHNEM, TakXe B hOpMe CNI0XHOW onepauunn, BbiBbiBas
onepauuio Tuna 3anporpamMMMpoBaHHble MHCTPYMEHTbI B cnncke onepauuin. B rpynne MHCTPY MEHT bl
BblbpaeTcs onepaumnsa STOOL: MOBTOPEHME NMPO®UNSA:
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e lone Onepauwm 3ajaeT MMeHa, 3aZlaHHble 3anNporpaMMMPOBaHHbIM paHee onepauusaM, COOTBETCTBYHOLUM
MCXOAHbIM NpodUNsAM.

Mpocdunun MoryT 6bITb NMOMYYEHbI TaKXe B pe3ysibTaTe MPUMEHEHUs APYTMX C/I0XHbIX KOAOB W BbINOJIHEHME

onepauum STOOL: NMOBTOPEHUE MNPO®UISA OTHOCUTCA TONBKO K M3MEHEHHbIM NPOdUASM N He BKAOYaeT

ncxogHble npodunm. Onepaumm, He ncnonblyemble Ang uenen TpebyeMbix GyHKUMIA (HanpuMep, ToYeYHble U

florMyeckme onepaumm uam cnoxHble HepasbuBaeMble onepauun), UTHOPUPYOTCS.

[ONONHUTENbHO K MHCTPYMEHTY 3Ta onepauusi NO3BOSSIET 3a4aBaTb OCb Pa3BEPTKU Ha OAHOM U3 Tpex oceW

KOOpAMHAT rpaHu.

Onepauwus 3agaeT:

e TunuyHble NapamMeTpbl C/IOXHOM onepauunn (CM. nHpopmauuio, nNpmBeaeHHyto 06 obem Koae NoANporpamMmsl):
e Qx,Qy Zp: HavanbHble KOOPAWHATHLI pa3MeleHns paspaboTaHHbIX onepauuni
o ws

e CBoicTBa onepaLuu: 3aZaeT CBOWCTBA, NPUCBOEHHbIE onepauum

e Ocobble napameTpbl GYHKLUN OMNepaLmm CO 3HaYEeHUEM, aHa/IOMMYHbIM MONSM, ONpeAesieHHbIM B OKHe
WMHCTpYMeHTa:

e Ocb pa3BepTKu: BbibMpaeT oCb pa3BepTKN Ha OAHON U3 Tpex ocel KoopauHat rpanu (Z, X, Y)

e TMpucBouTb YMCJIO NPOXOAOB: MNpy Bbibope 3Ta onuus 3anpalinBaeT 3aj4aHue Yncna npoxoaos. B
NPOTMBHOM CJly4yae 3anpalumBaeT 3aZaHue KOHEYHOM ry6buHbl, Ha KOTOPOW BbINOMHAETCSA NocneaHsas
nogava.

¢ KoHeuHas koopauHaTa: 3ajaeT TpebyeMylo KOHeYHy rnybuHy no ocu passepTku. ITO 3aAaHue
UrHopupyeTcsi, ecnv BbibpaHa npeablaylias onuus

e Yucno npoxopoB: Tpebyemoe 4Mcno npoxonos (AencTeutensHoe 3agaHue: 0-1000). 3apgaHue 3Ha4YMMO,
ecnu BbibpaHa onuus MprUcBOUTb YKUCIIO NPOXOAOB

e 3aBepLIaeT NPOXOAOM NPMU MOCTOSHHOM Z: npu Bbibope 3aBepluaeT uaMeHeHue npodunsa agobaBneHnem
npoxoAa Ha NOCTOsIHHOW rny6uHe. MNpu 3agaHvm Yucna NpoxopaoB paBHbIM HYNO unu ecnin KoHeuHas
KOOpAMHATa He OT/IMYAeTCs OT KOOPAMHATbl KOHEYHOW pa3BepTKM UCXOAHOro npoduns: K npodunto
nobaBnsieTcs TONbKO NMPOXOA C NMOCTOSHHOM Ny 6uHON.

BbinonHeHWe 3aKkn4YUTENBHOMO Npoxoaa, B NtoboM cnydae, 3aBUCUT OT NPOBEPKWN HA UCXOAHOM npodune B
3aBMCMMOCTM OT BblbpaHHO! OCK pa3BEpPTKMU.

e  ecnn oCb Z: He AO0/DKHO CO34aBaTb AYru Ha MIOCKOCTW, OTJIMYHOW OT Xy
e ecnun ocb X: He AO/DKHO CO34aBaTb AYrn Ha MIOCKOCTW, OTJIMYHOW OT yz
e ecnun ocb Y: He AO/DKHO CO34aBaThb AYrM Ha MNIOCKOCTU, OTJIMYHOW OT XZ.
MpYMeHeHWe 3anporpaMMMPOBAHHOIO MHCTPYMEHTa C M3MEHEHUEM UCXOAHOro npoduns onpeaenseTcs
NpoBepKoOii Ha UCXOAHOM Mpoduse B 3aBUCUMOCTHU OT BbibpaHHO OCKU pa3BepTKMU:
e ecnu ocb Z: npodunb AOMKEH 3aMblkaTbCsl Ha naockocTu XY u co3aaBaTb U3MEHeHWe No Z Mexay
HayasnoM U KOHLOM
e ecnu ocb X: Npodunb AOMKEH 3aMblKaTbCsl Ha MI0OCKOCTH YZ 1 co3AaBaTb M3MeHeHWe no X mexay
HayasnoM U KOHLOM
e ecnu ocb Y: npodunb AOMKEH 3aMblKaTbCsl Ha MI0OCKOCTU XZ 1 co3AaBaTb U3MeHeHWe Nno Y Mexay
HayasioM U KOHLLOM.

OCHOBHOE NpenMyLLecTBO Ucnosb3oBaHua onepaunn STOOL: MOBTOPEHME NMPODWUIIA cocTomT B TOM, 4TO
ncnpasneHHble Npoduan aganTUPYOTCA K U3MEHEHUSM UCXOAHbIX Npodwunen, KpoMe Toro, MOXXHo paboTaTh B
obLer COXKHOCTU Ha HECKOJIbKMX NPOMUASX, B T. Y. CJIOXKHbIX.

MoBTOpUTL NpOodPUNIbL

*|

[ir/J

MoBTOpsieT YacTb Tekyuwero npoduns. KomaHga Mosropurb npodwnb '==2! HaxoanTtcs B rpynne MocTpoenus
BkNaakn MHCTPYMEHTbI. OTOT MHCTPYMEHT MOAKI/IIOYEH, eC/IN TeKyLlwas onepaums OTHOCUTCS K Npoduio.

nOBTOpﬂeMaﬂ 4acCTb I'IpOCbVIJ'Iﬂ onpenensaeTca Mexay AByMA TOYKaMU pe3Ku.

Mpodunb NonyyaeTcs Kak FeOMeTPUYECKUI NOBTOP OTPE3KOB, HAXOAAWMXCA MeXAy ABYMS TOUKaMu pesku, u
OTKpbIBAaeTCsA C KOMUEl UCXOAHOW UK 3TanoHHOM noaroToBka (kak 3aaaHo B MHAMBMAYanM3MpoBaTb-
>TexHonorusi->TexXHONOorvus no yMmon4yaHmio MeHio NMpuMmeHeHue).

KOOp,D,VIHaTbI TOYEK pE3KN MOryT BBOAUTCA B NONA pedaKTUPOBaHUA WU MbIlbIO B rpad)mquKoﬁ 30HE (I'Ipl/l
T

LenyKke Ha 3Hauvke A ).

Bbibop onuun MpuMeHUTb K KOy onepaymii NpUMeHSeT 3TOT MHCTPYMEHT K KOMWUW onepauunii u He MeHsieT
UCXOAHbIE JIUHUW.

Ha pucyHke npeactasneH npumep npoduns:
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B,

e (S) o3HauaeT TO4UKY Ha4yana npodwuns;
e CTpesfika yKasblBaeT Harnpas/ieHWe nepeMeLleHust NpoTUB YacoBOW CTPesKu
e Npodwusb HE 3aMKHYT.

Ha npodwune ykasaHbl 2 ToUku pesku (A) n (B). 5T aABe TOUYKM MOryT OTHOCUTBLCS K OAHOMY WM pa3HbIM
oTpe3KkaM.

YacTb npoduns mexay ABYyMa TOYKaMu, BCeraa B U3Ha4yasbHOM HanpaB/ieHUN NepeMeLLeHns, N3BIeKaeTcs 13
npoduns.

Ecnv MHCTpYyMeHT BbiBbiBaeTcsa Ans paboTbl Ha TeKkylweM npodune, yaansaoTca cneaytolme yactu npoduns:
e 0T (S) oo Toukm (A);

e 0T (B) no kKoHua npoduns.

ECnn MHCTpyMeHT BbiBbiBaeTCs AN paboTbl Ha Konuu Tekywero npodunsa, gobasnsaercs HOBbIM Npodunb,
3a4aHHbIn oT Touku (A) oo Toukm (B).

McnpaBneHHbIM Npodunb reHepmMpyeTcsi C CoKpalleHueM npoduns Ao 31eMeHTapHbIX KOAOB U TOJIbKO C
LUndpoBbIMK 3adaHuaMU, onpegenseT B undposom dopmaTe N10bon NnapameTp, NCNOMb3YEMbI NP 3a4aHNN
ncxogHoro npoduns.

Pa3pe3sartb npocdunn

PROFESSIONAL

STOT UHCTPYMEHT MO3BONISIET pe3aTb YacTu Npoduns B onpeaesieHHbIX ToYKax pebpo pe3ku, HalAeHHbIX Ha
nepeceyeHunsx npodunen.

KomaHga Paspesartb npodmnu@ HaxoauTtcsa B rpynne NMocTtpoeHus BkIaakn MHCTpPYyMeEHTbI.
B cnyyae rpaHu-geTanv 3TOT MHCTPYMEHT aKTUBU3MPOBAH TOJIbKO NPU aKTUBU3MPOBAHHOM ABYXMEPHOM WU
KapKacHOM MpeAcCTaBfIEHUN FPaHN N AEUCTBYET TONIbKO Ha NpPodunun, NpUMEHEHHbIE K FPaHN Ha TeKyLlleM BUAE.

Onpegensitowmne pebpa peskn Npoduam - 370 BbibpaHHbie Npodunam (Npy X HaNM4YMN) UIn BCe 0TOBpaxxeHHble
npodunu rpaxu.

Pebpa pe3ku ykasbiBalOTCS MbILbIO MO YKa3aHuaM, NpUBEeAEHHbIM B 30He KomaHA.

BHUMAHME: nyrn He Ha nnockocTu XY n anemMeHTbl pa3meTku (L24) ncka4datoTca M3 OUeHKM Tovek
nepeceyeHns npodunen.

Ha pucyHke nokasaHa nporpamMMa, CoCTosiLas U3 nepecekarwmxcsa npodunen. 4 kpectuka onpeaenstoT pebpa
pesku

Mocne MHCTPYMEHTa nporpamMmma UMeeT Buj, nokasaHHbIA Ha PUCYHKE
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3T0T MHCTPYMEHT BCeraa nNnpuMMeEHAEeTCAa K UCXOAHbIM onepaunaMm nporpamMmmbl
MNocTtpoeHune npocpuns

| pPROFESSIONAL |

OTOT MHCTPYMEHT MO3BOASET NOCTPOUTb HOBbIM Npodunb, Bbibnpas oamH nnn 6onee oTpe3Kos
3anporpaMMmMpoBaHHbIX Npodunen. BoibpaHHbIM OTPE30K AO/HKEH MMETb TOUYKY nepeceyvyeHus C OTPe3KOM

npeabiaywero npoduns. Komanaa NMNoctpoeHune npocdunsa @I HaxoauTcsa B rpynne MocTpoeHua BKIaaKu
UHCTpYMEHTbI.

B cnyyae rpaHu-aeTanu 3TOT MHCTPYMEHT aKTUBU3MPOBAH TOJIbKO NPU aKTUBU3MPOBAHHOM ABYXMEPHOM WU
KapKaCHOM NpeAcCTaBieHUW rpaHn 1 AEeNCTBYET TOMbKO Ha Npoduan, NPUMEHEHHbIE K rpaHM Ha TeKyLleM Buae.
Bbibop 3TOM KOMaHAbl TpebyeT 3a4aHNst TEXHONOMMYECKUX AaHHbIX HOBOro npodwunsa: onepauun setup n
COOTBETCTBYIOLMX TEXHONOrMYECKMX 3aaaHuii. Obpasytolimne HOBbI NPOMWIb OTPE3KN YKa3biBAOTCSA MbILLbIO MO
yKasaHusiM, NpuMBeAeHHbIM B 30HE KOMaHA.

BHVUMAHWE: ayrn He Ha nnockocTu XY u 3neMeHTbl pa3MeTku (L24) nckno4vaTcs U3 OLeHKM ToYeK nepeceyeHuns

npodwunen.
Mpumep:
]
—__|
‘_,_--I-"T_F~ 3 14
R———_—_FMH
=

Ha pucyHke nokasaHa nporpamMMa, COCTosiLias U3 nepecekarwLwmxcs npodunen. 6 KpecTUKOB onNpeaensioT vYacTu,

yKa3aHHble A1 NOCTPOEeHUs HOBOro nNpodunsa. KpecTukn NpoHyMepoBaHbl U YKa3blBaloT NOPSAOK, B KOTOPOM

BblbpaHHble YacTn Jo6aBAsAOTCSA B HOBOM npodwune:

. KpecTuk 1 onpeaenser UCXOAHYH Touky. OTbiCKMBaeTCs O0Tpe3oK npoduns, 6amke BCero pacnosioXeHHbIN K
NMOJIOXKEHUIO, B KOTOPOM 6bl1 cAenaH LeN4yoK Mbllblo

. KpecTuK 2 BblbMpaeT, Kak npogosmkaTb npodunb. OTbiIckMBaeTCst 0Tpe3ok npodunsa, 6amxe Bcero
pPacnoNOXeHHbI K MNOMIOXEHWIO, B KOTOPOM 6bU1 CAeNaH LWenyoK Mbiblo, U reoMeTpu4ecKmn NpoaosKatoLmi
OTpe30K, yXe BblbpaHHbIM B KayecTBe oTpe3ka (1). PeweHne reomeTpnyeckom HeNnpepbIBHOCTM MOXET
onpeaennTb Takxe nHeepcuto otpeska (1) n/mnm otpeska (2) OTHOCUTENIbHO HanpaBJIEHUSI UCMOHEHMUS
MCXOAHbIX Npodunen

. KpecTuk 3 BblbMpaeT, Kak npogosmkaTb npodunb. OTbiIckMBaeTCst 0Tpe3ok npodunsa, 6amxe Bcero
pPacnoNOXeHHbI K MNOMIOXEHWIO, B KOTOPOM 6bU1 CAeNaH LWenyoK Mbiblo, U reoMeTpu4ecKmn NpoaosKatoLmi
OTpe30K, yXe BblbpaHHbIM B KayecTBe oTpe3ka (2). Tenepb pelweHne reoMeTpmyeckon HenpepbIBHOCTHU
MOXET onpesennTb TONIbKO MHBEPCUIO oTpe3ka (3) OTHOCUTENbHO HamnpaBieHUst UCMONTHEHUSI UCXOAHbIX
npodunen

e [0 KpecTuka 6.
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Mo 3aBepleHnn BbibOpa 3Ta KOMaHAa noaTBepxaaeTcsa kHonkow [Enter] nnn BiGOpoM M3 NoKanbHOro MeHo
(oTKkpbIBaeTCSA NpaBoil KHOMKOW MbiwKn). Tenepb NosyyYeHHble no3uunn obpabaTbiBaloTCsA M K MporpaMMe rpaHu
nobaenseTcs HOBbIM NPOodUIb 6e3 n3MeHeHUs UCXOAHbIX Npodunen.

Ha pucyHke Hwxe npeacTaBneH npodusb, NOCTPOEHHbI NO NPUBEAEHHbIM Bbille YKa3aHuUaM:

Pa3zaenutb Ha ToOUKax nepece4vyeHus

| prROFESSIONAL |

OTOT MHCTPYMEHT MO3BOISAET BbIIBAATL TOUKM NepecevyeHns Mexay npodunsmMm n AenuTb OTAENbHbIE OTPE3KHK

.
ucxoas U3 3Tux Todek. KoMaHaa Pasgenurb Ha TOUKax nepeceyeHus 2 HaxoauTcsa B rpynne MocTpoeHus
BKNaaku UHCTpyMeHTbI.

B cnyuyae rpaHu-aeTany MHCTPYMEHT AEWCTBYET TOMbKO Ha Npoduiv, NpUMEHEHHbIe Ha rPaHu Ha TeKyLLEeM BUAE.
Mpy Hanuuum BbIGpaHHbIX NpoduUNIei NpeanaraeTcsa cleaylolee OKHO:

Pazgenser B TOYKaX MEPECEYEHNS ? X

BribpaTk pexium paboTel MHCTPYMEHTA

(®) MpUMEHUTE K BEIGPEHHEIM OMEpaLMAM

() YxaswisaeT TN oSpatoTim

| o Ok I €3 Omvera

[] PaspesasT Mpochinu B NEPECEKaMILMNER TOUKEX

BbibpaTb pexuM paboTbl U3 ABYX NpefnaraeMbix:

o NMpuMeHUTb K BbIGPaHHbIM ONepauusaM: MHCTPYMEHT NPUMEHSIETCS K Bbibopam

e YKa3zaTb onepauumn: npu 3aKpbTuM OKHa C NOATBEPXAEHMEM HEOOXOAMMO yKa3aTb UX MHTEPAKTUBHO MbILLbIO
Nno yKkasaHusiM, NpuBefeHHbIM B 30He KoMaHabl.

. Pa3pe3aTb I'IpOdJW'IVI no TOYKaM nepeceyvyeHums: Bbl6paTb ANa OTAENEHUNA KaXA0ro otaenbHOro oTpeska Ha
onpeaeneHHble I'IpOdI)VIJ'IVI. B NMPOTUBHOM CJlly4dae: OTpe30oK I'IpOCbVIJ'I;I, Ha KOTOPOM OKa3bIBAa€TCA TOYKA PE3KMWU,
AENNTCA Ha ABa, HO I'IpO('bVIJ'Ib OCTaeTCsa €4nHbIM.

Ecnu HeT BbibpaHHbIX Npodueit, npeanaraeTcs OKHO Bbibopa ONUMM pe3ku U aBTOMaTMYEeCKU NoaKsyaeTcs
BbI6Op YKa3aThb onepauum.

WNHCTpYyMeHT BCeraa NpMMeHseTCsa K UCXOAHBbIM onepauunsM nporpaMmbl U MoxeT paboTaTb TakXXe TO/bKO Ha OAHOM
npocwne.
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Co3pgaHue TeKCToB

| prOfESSIONAL |

3TO0T MHCTPYMEHT MNO3BONIAET BCTABNATb TEKCT B NporpaMMmy rpaHu Hanpsamyl, Kak I'IpO('bVIJ'IVI. KomaHaa Co3aaTb

TekcT @ HaxoauTcsa B rpynne MocTpoeHus Bknaaky MHCTpPYyMeEHTbI.
OTKpbITME 3TOro OKHa MOXeT NoTpeboBaTb HECKOJIbKO CeKyHA, He0bXoANMbIX ANS MoMCKa M CO34aHusa CnmcKa
OOCTYMHbIX WPUPTOB.

e TeKCT: BBOAMMAs HaAnuCb

e LWpwudT: Tin wpndTa. ITOT cNMcok obecneynBaeT AOCTYMNHOCTb BCEX MHCTANIMPOBAHHbLIX CUMBOJIOB, ANS
KOTOPbIX MOXHO BbibpaTb KaK MUHUMYM OAWH U3 pas/iMyHbIX CTUAen (HOpManbHbIN, KypPCUB, MOY>XMUPHbIA,
MOJTY>XUPHbIA KYpPCUB).

e CTWab:CTUNKN, AOCTYNHble Ans hopMaTUPOBaHUSA TeKCTa (HOPManbHbIN, KYpPCUB, MOJY>XMUPHbIA, NOYXUPHbIN
KYpCWuB)

e BbicOTa NponuCHbIX BYKB: 3a4aeT BbICOTY 6YKBbl A B eAMHULAX U3MepeHus aeTanu

e LlMpuHa wHTepBana: 3ajaeT WUPUHY Npo6enoB Npu UX HaAn4MM B TEKCTe.

e BbibpaTb AYENKy Ana Toro, Ytobbl None cTano pefakTMpyembiM. 3afaHHOe 34eCb 3Ha4YeHWe NpuUcBanBaeTCs
KaK WupuHa cumeona "npoben” ¢ BO3MOXHOCTbIO TakxXe O06HyneHus;

e ec/iM 3Ta fA4elika He BbibpaHa, WNpKHA, UCNofnb3yemas 4ss cmMBona "npoben”, aBnseTcs WMpUHON,
onpeneneHHon ans BbibpaHHOro wpndTa (COOTBETCTBYET WMPUHE cMMBOoAa (-))

e PaccTosiHMe MeXxay CMMBOJIaMM: 33ZlaeT pacCTOsIHME MeXAy OTAeNbHbIMW CMMBOMIAMW HaANUCUK. DTO 3ajaHue
ncnonb3yeTcs, ecau He BbibpaHa onuvsa ABTOMaTUYECKoe pacnpeaesieHue, npeayCcMoTpeHHas Ha BTOpoW
cTpaHuue. MepeyeHb COAEPXUT ABa NMYHKTa Ans Bbibopa pexwuMa, NpUHMMaeMoro Aas 3aflaHusi pacCTosHUSA
Mexay ABYMs MOCneaywmMn CUMBOIaMN B NepeyHe:

e MeTpuueckoe: pacCTosiHWE onpefensieTcs npaBunamn, onpeaeneHHbIMU Ans KaXaoro oTAesIbHOro CMMBoONa
wpudTa

e NeomeTpuueckoe: paccTosiHMe onpeaensieTcs rabapuTHbIM NPSIMOYTrO/IbHUKOM KaXXAoro OTAENbHOro
cuMBoOna.

Ha pucyHke npeactasneH npuMep HaANMUCK, CO34aHHOW ANs ABYX C/llyYyaeB pacCTOSIHUS C 3a/laHHbIM 3HaYeHueM

paccTosaHusa mMexay cumMmBonamm =0.0:

Haanuce, co3paHHas B BEpPXHeEWN 4acTu, UCMNOJb3yeT MEeTpUYECKOEe pacCcTosiHue. Haannucb, co34aHHas B HWXKHEN
4acTW, UCMNOSIb3YeT reoMeTpuyeckoe pacCTosiHME: BOKPYT KaXAoro CMMBONAa nNpeacTaBieH COOTBETCTBY WU
rabapuTHbI NPAMOYFOMbHUK.

e YroJl HAKWIOHA: 334aeT HaKJIOH KaXA0oro CUMBOJIa OTHOCUTENbHO 6a30BOM IMHUKN pa3BepTKM HaANUCU. DTO
nose 3agaeTtcs B rpagycax (°) v gecsaTbiX 40NSAX rpagyca; 3HadeHue no ymondaHuoo - 0. MonoxurenoHoe
3HauyeHue obycnaBnMBaeT HaK/IOH CUMBOJ/IOB BMNpaBoO, COOTBETCTBYHOLWNIA KypcuByYy. Ha pUCyHKe HUXe ofHa M Ta
K€ HaANUCb BbINOJIHEHA C pa3HbiM HaksoHOM (0.0 1 10.0):
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¢ RightTolLeft: npegycmaTpuBaeTcs ANs S3bIKOB, B KOTOPbIX HanWcaHWe Npou3BOAMTCS CrnpaBa Haneso, Kak,
Hanpumep, B apabckoM S3blKe WM MBPUTE. DTa ONuUUS MHBEPTUPYET MOPSAOK CMMBOJIOB HaanMcK. Mpu

MPMMEHEHUM 3TON OMUMM K NMPUMEpPY Ha pUCYHKe 6buia 6bl nonydeHa Haanucb “CBA”.

WILN .
Mpu wenyke Ha 3Hauke ™ ﬁ' ANnda NoAKMAYEHUA BKIAAKU pacnpenenieHna TeKCTa U TEXHONOrMYeCKnxX 3agaHunn.

e BbipaBHMBaHMe: NpeayCcMaTpuBalOTCS 4 anbTepHaTHBbI
e BbIPOBHATb BJIEBO: BLIGOP MO YMOSYAHWUIO, MOXET MCMOJIb30BaTbCS BCEraa.
OcTanbHble TP BapuaHTa NPUMEHSIIOTCS TOJIbKO €C/IM TEKCT pacrnpenenseTcs no reOMeTpMYeckoMy CErMeHTy

npsMoi, Ayrn UAn KoHyca:
BbipaBHUBaHME MO LIEHTPY: TEKCT OTLEHTPOBAH MO CErMEHTYy

BbIPpOBHATb BNPAaBO: TEKCT BbIpaBHMBAETCS HauMHas C KOHEYHOW YacTu oTpeska

ABTOMaTHueckKoe pacnpefesieHue TeKCTa: BbipaBHMBAET TEKCT KaK B HayasibHOM, Tak U B KOHEYHOW
Touke oTpe3ka, Ao6aBnas He06xX0AMMOE MPOCTPAHCTBO MeXAy CUMMBOJIaMU Ana obecrneyvyeHus
paBHOMEPHOrO pacnpefeneHus Haanucu. Boibop He ABNSETCS 3HAYMMbIM, €CJIM HAAMNWUCb COCTOMUT TOJIbKO U3

0[lHOrO CMMBOSIA.
« FeoMeTpus pacrnpegeneHus TeKCTa: pacnpeaeneHne TEKCTa MOXET 3a1aBaTbCsA CO CChUIKOM Ha:

e TOUKa: C nosoxeHuem (X, Y) Ha4yana HaanNuCK M yrnoM HakKAOHa HaZnMMCKU. DTOT BbI6Op BCcerga onpegenser
npuMeHeHne BbipaBHUBaHWe BNEBO.
JINHEHDbIN OTpe30oK: Cc nosioxkeHneM (X, Y) Hayana v koHua oTpeska. Onuus MHBepTUpoBaTb OTpPE30K
No3BOJSISIET NPUMEHUTb MHBEPTUPOBAHHYIO MEOMETPUI0 OTPe3Ka B HayaslbHOM U KOHEYHOW TouKax.
YacTb OKPYXHOCTM: C nosioxeHveM (X, Y) Hauyana u KoHua Ayrv, LeHTpa v BpalleHusi. OTOT 3/1eMeHT
MOXEeT onpeaenaTb Ayry wiu Kpyr. MetoTcsa cneayolimne onumm:
e Hapnucb BHYTpuM Ayru: npu Bbibope No3BosseT NpUMEHUTb TEKCT BHYTPU AyMu
e UHBepTHpOBaTb OTPE3OK: Npu BbiGOpe NO3BOISET NPUMEHUTb MHBEPTUPOBAHHYO FreOMeTpUo oTpeska
e Ayra KOHyca: c nonoxenuem (X, Y) Hayana v KOHUA Ayrn KOHyCa, LeHTpa, KpanHen TOYKKN No O4HOWN mn3
ABYX OCeW M BpalleHWeM. DTOT 3/IEMEHT MOXET onpeAensaTb Ayry KOHyCa WK Uenbii KOHYC C Co34aHueM
annunca wunu osana. VimelTcs cneaytowme onuum:
e Haanucb BHYTpM Ayru: npv Bbibope No3BoNseT NPUMEHUTb TEKCT BHYTPU Ay
¢ MHBepTUpoOBaTb OTPE30K: Npu BbiBOpe NO3BONSET NPUMEHUTb MHBEPTUPOBAHHYIO FrEOMETPUI0 OTpe3Ka

Bitmap nossonseT cumMTaTb (MbIWbIO) 3aNPOrpaMMMPOBAHHBI 3/IEMEHT pacnpefeneHns TekcTa: Touka,
JINHENHbIM OTPE30K MK Ayra: nons B 30He [eoMeTpusi pacrpenesieHns TekcTa 06HOBNAIOTCA B 3aBUCUMOCTU OT
TMMNa n reoMeTpum BbiIOBpaHHOro oTpe3ka. 3aTeM HAaCTPOMKM MOryT MEHATbLCS UCXOAS M3 MoTpebHoCTel, 3a
WCKJIIOYEHNEM reOMEeTPUYECKOro 3/1IeMeHTa KOHyCca, A1 KOTOPOro BO3MOXHO TOJIbKO UHTEPaKTUBHOE

onpeaesneHue.

Mpu pacnpeaeneHun Ha Ayre Kpyra uian KOHyca peafibHO co3jaBaeMasi HaAnUCb He MOXEeT MpeBblwaTh AJINHY
3aMKkHyTOM urypbl. CoobuieHmne curHanusmpyeT, 6bia i obpesaHa HaaMUCh.

Ha pucyHKke HWXe NpUMBOAMTCS MpUMeEp, Koraa MHCTPYMeHT ob6pesan HaanucChb:
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asdfghjkgwertyuizxcvb

TexHonornyeckme 3agaHns BCTaBEHHbIX I'IpOCbVIJ'IeVI 3a4alTCA Npy noMoLWwmM cneayouwmnx napamMeTpoB:

e KHOMKa TexHonoruu C 3aflaHVMeM NoAroTOBKW, MPUCBOEHHON Npodunam (Koa onepaunun, TEXHONOMMs,
CBOWCTBa onepauumn).

e KoopawuHaTa Z: rnybuHa BbinoNHeHMs npodunen

e CKOpPOCTb MHTEPMNONALMN: CKOPOCTb, 3a4aHHasa ANS BbINOAHEHUS Npodunen.

PaccMoTpum npumep:

Ha PUCYHKE npeacTaB/eH npuMep co3aaHua 2 0AVHAKOBbIX HaANUCewn ¢ BbI60pOM HEeaBTOMaTU4eCKOro
pacnpeaeneHna TeEKCTa No KpyroBoMy OTpe3KYy Mno YyacoBoi CTpenike.

e Hapnucb cneBa co3paHa 6e3 kakoro-nnbo A0MNOHUTENbHOro Bbl60pa.

¢ Hagnucb cnpaBa reHepupoBaHa BbI60pOM BblpaBHMBAHUA BNpaBO U TEKCTA BHYTPU AYyTrW.

Mpy HanMuMn JOCTYNHbBIX WPUDTOB, 3aAaHHbBIX B KIMEHTCKOM peXuMe, Ha CTpaHuue Bbibopa MCNob3yeMoro
wpndTa oTobpaxkaeTcs TakxXe NyHKT Bblbopa CucTteMHoro wpudTa:

e BblbpaTbh A5 UCMNOL30BAHUSA OAHOMO M3 MHCTANIMPOBAHHBIX CUCTEMHbIX WPUPTOB (Kak ONUCbIBAETCS Bblwe),

® OCTaBMWTb 3TOT MYyHKT HEBbIBPAHHBLIM AN UCMNOIb30BAHUSA OAHOIO U3 KIMEHTCKUX WpudToB. B 3TOM cnyuvae:
oTcyTcTBYET Bbibop Cruisi wpudTa. MoxHO BbibpaTh onuuio 06paboTku kKBaagpaTudHoro B-cnnaliHa ans
KaXKZoro u3 BcTaBnsieMbix npodunen (CM. MHCTpyMeHT: Co3aaTth cnaanH u3 NOANINHUN)

Bce apyrve HacTpoVKu MHTEPNpPETUPYIOTCSA C TEM Xe 3Ha4yeHneM, 4YTo U B 0bLleM cnyyae NCMOIb30BaHMUA
CUCTEMHOro WTudTa.

dannbl, 3ajatowme KINEHTCKUIA WpndT, apxmeBmpytoTcs B nanke TPACADCFG\CUSTOM\DBFONTS ¢ paclimpeHunem
fcad. KnueHTckuii wpudT onpenenseT 6onee unm meHee MNOJIHYK COBOKYMHOCTb CMMBOJIOB (MPOMNUCHbBIE U/WUnn
CTPOYHble 6yKBbl, UNDPbI, 3HAKN NPEnMHaHna 1 T. 4.).
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CuMBON OMUCbIBAETCS OAHMM MW HECKOJIbKMMU NPOdUASMU, KaXAbli U3 KOTOPbIX CUMBOIU3UPYETCS Kak
NOSINANHUS.

MopnpobHoe onncaHue dopmaTa daina KIMEeHTCKOro wpudTa NpMBOAMTCS B CreLmanbHON AOKYMeHTauuu.
Bbibop KnneHTCKOro wpudTa ocylecTsnseTcs BbIGOpoM B cnncke mmeH dannos.

Ha pucyHke nokasaH npvMep HaAmnuCK C UCMOJIb30BaHMEM TMMOTETUYECKOro K/IMEHTCKOrO WpudTa ANns HanMcaHus
“Ap”:

e HApY>XHble KOHTYPbl MOr'yT COOTBETCTBOBATb MCXOAHbLIM MPOUNSM

e BHYTPEHHNE KOHTYPbl MOIMyT COOTBETCTBOBaTb NpoduisM, 06paboTaHHbIM KPUBOW ChaliH.

dakTn4yeckoe naMeHeHne npodwunen B COOTBETCTBMM C JIOTMKON KPUBOW CNaiH 3aBUCUT OT MCXOAHOIro 3a4aHus
npodunen Kaxaoro cmmeona wpudTa.

30Hbl, NOKa3aHHble CepbiM LBETOM, MeXAY KPMBbIMU Kax ol 6yKBbl, NpeAcTaBNeHbl Ha PUCYHKE TOMbKO ANs
0TO6paXKeHns pacCToAHUS Mexay ABYMS KPUBbIMU.

MO>XHO BBOAWTb TEKCTbI TAKXE NMyTEM Bbi30Ba CrMeLMaibHbX MaKponNporpaMMm B CMCKE onepauui.
Mpumep:
B rpynne CMEUWANBbHBIE ®PE3bl Bbibepem onepauunto TEKCT.

3T0 CNoXHasa onepaums, BbinosHAeMas npyv NoOMOLM MakponporpaMMel M NO3BONSKOW AN 3a4aBaThb:
e TWNWYHble NapaMeTpbl CMOXHONM onepauun (CM. MHdopMaLumio, NnpuBeAeHHyo 06 oblieM Koae NoaAnporpammbl):

e Qx,Qy Zp: HayanbHble KOOPAMHATbI TEKCTa U rnybuHa

e TMo3uumoHupoBaTb rabapuUTHbIN NPAMOYIOJIbHUK: MoJSie AN pa3MelleHnst rabapuTHOro nNpsiMoyrosibHMKa
Haanmcun

e 3epkanbHoe oTO6pakeHue No ropusoHTanu n 3epkasibHoe oTo6pakeHne No BEpTUKaIMu:
aKTUBU3NpYyeT TpebyeMmyio CUMMETpUIO

e Yron BpaweHun (°): 3ajaeT yron HakjoHa TekcTa

e WHBepTHMpOBaTb: aKTUBM3MPYET MHBEPCUIO MPU BbINOJHEHUWN Npodunen

o CBolcTBa onepauuu: 3aJaeT CBOICTBa, NPUCBOEHHbIE Onepaumm

e 3ajaHne TexHONormu:

e MWNcxopHbl aneMeHT Ana MoaroTtoBkM: 3a4aTh VMs onepauuun setup, 3agatowleit TeXHOOrMI0
reHepupyeMmbix onepauunen npoduner (3To none npesycMaTpvMBaeTcs, eCiv peaan3oBaHO CBOMCTBO MMsa
onepauuin).

Monck onepaumm oCyLLecTBASIETCA A0 TeKyLlen onepaunn n AO/HKEH COOTBETCTBOBAThb MOArOTOBKE B
pexxuMme NporpaMMMpoOBaHNS B MPSMOYrOfIbHOM CUCTEME KOOPAMHAT, @ KOMAUAALMS AO/KHA 3aBepLUNTLCS
6e3 ownbok. Mosie KOMMeHTapwmit onepaumm He MOXeT BbibMpaTbCcs. Ha rpaHu-geTanu 3Ta onepauus
AOJ/DKHA NPUMEHSITbCS K OAHOWM rpaHn. B cnyyae MHOXeECTBEHHbIX COOTBETCTBMI (60nee oAHOM NOArOTOBKMY,
3anporpaMMMpoOBaHHON C OHMM UMEHeM), BbibMpaeTCs NocneaHaAa HanaeHHas, T. e. bnamxanwasn K
onepauun TEKCT.

B kayecTBe anbTepHaTMBLI NONe MOXeT 3aAaBaTb MMa (NapameTp) MnobanbHOW TexHonorun (CM.
UHavBuayanusupoBaTtb->TexHonorusa->Koabl no ymonyaHuo). B 3Tom cnyyae He TpebyeTcsa Kakoro-
nnbo AOMNOMHUTENBHOMO NPOrpaMMMUpPOBaHKS.

K 3apaHnsiM CBOWCTB onepauuv NpUMEHSIIOTCS Te XXe KPpUTepun, KOTOopble UCMOb3YOTCS B
NPOrpaMMMpOBaHUN BCEX CIIOXHbIX KOAOB, KOTOPble, Kak MpaBwuio, COOTBETCTBYIOT PacnpoCTPaHEHUIO
HeHyneBbIX 3HAYEeHU CBOWCTB, 3afaHHbIX AN C/OXHOro Koga (B HaweMm cnyyae: onepauus TEKCT).
PaccMoOTpuM NpakTuUyecKkuii NpyMep: BHELLHASA MOArOTOBKa MMeeT cnoi L=2:

e ecnu onepauuns TEKCT mnmeet cnon L=0: noarotoBka Bcex npodunen coxpaHsaeT 3HavyeHue cnon L=2

e ecnu onepauuns TEKCT mnmeet cnon L=1: noarotoBka Bcex npodunen 6yaet nmeTb 3HayeHne cnon L=1.

WckntoueHne penaetcsa ans nonsi B (KOHCTPYKUMUSI) C YYETOM TOro, YTO MPUHATO 3aaBaTb BHELUHIOK
NOArOTOBKY KOHCTPYKLWUW ANS1 €€ UCKIOYEHNUS! U3 BbINOJIHEHUSA AeTanu. B 3ToM cnyyae noarotoBkamm
npodwunen, reHepmpoBaHHbiX onepaumen TEKCT, MmoryT 6bmb KOHCTPYKUMKN Tonbko ecnim TEKCT
3anporpaMMmMpoBaHa Kak KOHCTPYKLUW.
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B kauecTBe anbTepHaTMBblI MOXHO 3a4aTb TEXHONIOMMIO Npodwuien, 3a4aBas napaMmeTpbl, CrpynnMpoBaHHbie B
y31bl:

e TexHonorus, MpoaBMHYTbIE TEXHOJIOrMYECKME AaHHbIE: [1Ba Y3/a npeanaratoT napamMeTpbl Ans Bbibopa
MHCTPYMEHTa, KOPPEKLUNN HA UHCTPYMEHT, CKOPOCTU U T.4.

BHUMAHME: ecnn HEBO3MOXHO MCMOMb30BaTh BHELIHIOW NOArOTOBKY (He HalaeHo Kakoro-nmbo

NEeNCTBUTENbHOMO COOTBETCTBUS ANsl NyHKTa MCXOAHBbIN 3/1IeMeHT A/ NOAroTOBKM), NnojaeTcs

lpeaynpexaeHue v TexHonorua npoduner Bce paBHO 3aaeTcs C UCMOSIb30BAHNMEM HAaCTPOEK, OTHOCSALLUXCS K

y3namTexHonorusi, MpoABUHYTbIE TEXHOJIOrMYECKHUe aHHbIEe.

e [MapaMeTpsbl, XapakTepHble ANa GyHKLUMWIA onepauum:

e TeKCcT: BBOAUMbIA TEKCT

e LpudT: TUN CMMBOOB, NPUMEHSEMbIX K TEKCTY (CNMUCOK AenaeT AOCTYMHbIMU BCE MHCTaNIMpoOBaHHbIe
CUMBOJIbI, N1 KOTOPbIX MOXHO BbIGpaTb CTUW: HOPMasbHbIA, KYypCUB, MONYXWPHbIA).

e BbicoTa cMMBOJA: 3aJaeT BbICOTY 6ykBbl A (B eAuHULAXxX U3MEepeHUs aeTanu)

e PaccTosiHue MeXxAy CUMBOJIaMM: 33JaeT NopsSAOK onpefeNieHnsl pacCTOosIHUS MeX Ay OTAeSbHbIMU
CUMBONIaMW HaanucK (BapuaHTbl: MeTpuueckoe, MeoMeTpuyeckoe)

e PaccTosiHue MeXAy CMMBOJIaMMU: PacCTOsIHUE MeXAy COCeAHWMM CUMBONaMu

e lUupuHa uHTepBana: 3aJaeT WWPKUHY Npo6eNioB Npu UX HaIUYUK B TEKCTOBOM HaanNWUCK. 3aaathb
oTpuLaTenbHOE 3HaYeHWe ANs UCMOJIb30BaHWsS LWMPUHbI WpudTa.

e Yros HawIOHA: 33aJaeT HAKJ/IOH KaXJoro CUMBONA OTHOCUTENbHO 6a30BOM NMHUKM pa3BepTKU HaaMUCK. STO
nose 3agaetcsa B rpagycax (°) v aecsaTbiX AONsSX rpagyca.

o TMony>MpHbINA: NOAKIOUYEHUE MONYXUPHOTO CTUNS

e KypcuB: NoakJ/loueHUe CTUMA KypcuBa

o RightTolLeft: BbibpaTh ANS HanucaHusa cnpasa HaneBo (MHBEPTMPYET MOJSIOXEHNe CMMBOOB TEKCTa)

e DneMeHT pacnpepaeneHus TEKCTA: 3a4aTb MIMs onepauuu, 3ajatoweli reoMeTpuio Ans pacnpeaenexHus
TekcTa. Onepauus vweTcs 40 TeKylwel onepaumm u LoXHa COOTBETCTBOBATb JIMHENHOMY CErMeHTY Wn
Ayre Kpyra wnv gyre KoHyca. KpoMe Toro, KOMAUnaLMs 31eMeHTa Ao/KHa 3aBeplumnTtbes 6e3 ownbok.
Takxe He MOXeT MMeTb BbibpaHHbIM Nosie KoMMeHTapwuii, a Npy UCNonb30BaHWM Ha rpaHu-aeTanmu
npUMeHeHWe AO0/HKHO OCYLLEeCTBASATLCS Ha TOW Xe rpaHu, YTo M TeKyllas onepauusa (B HaweM cny4yae:
TEKCT). B cny4yae MHOXeCTBEHHbIX COOTBETCTBUI (HECKONbKO onepaunin ¢ 04HMM MMeHeM) BbibupaeTcs
nocneaHas HangeHHas, T. e. bamxanwasn k onepauun TEKCT

e BblpaBHMBaHMe: Bbi6paTb pPeXMM BblpaBHMBAHWA TEKCTa M3 YeTblpeX NMyHKTOB B cnucke. Ecnu He 3aaaH
3/1IEMEHT reoMeTpMYecKoro pacnpeaeneHms (IMHENHbIM CEerMeHT WA ayra), BCe paBHO byaeT NpUMEHSATLCS
BblpaBHUBaHWe BIEBO.

AHanornyHbiM o6pa3som agocTynHa onepauns FTEOMETPUYECKOIO TEKCTA: ¢ BO3MOXHOCTbIO Bbibopa WpndTOB,
3al@HHbIX B K/IMEHTCKOM pexume.

Co3aatb cniavH U3 NOMIWIMHUM

| pPROFESSIONAL |

=)
KomaHaa Co3paaTh cnjlaiiH U3 NOAWIMHUA @ HaxoauTca B rpynne I10c1poe|-|m| BK/lagKun MHCprMEHTbI.

STOT UHCTPYMEHT MO3BOJISIET BbINO/HATL NOCTPOEHUEe Npoduas No NporpaMMMpOBaHHON MOSUANHUN.

[na Kaxaoro onpeaeneHHoro npoduns MHCTPYMEHT UCMOMb3YeT ero BepLUNHbl B KaYeCTBEe UCXOAHbIX TOYeK

(BEpLUNHBI YNpaBAeHNs MU UCXOAHble TOYKK) ANA CO34aHUS KPUBOW, NHTEPMONNPYIOLEN BEPLUMHbI YNPaBieHus.

Ha BblMMCNEHHONM TEOPEeTNYECKOW KPUBOKM 3aTeM BbINONHAETCS BbiIbOpKa MO JIMHENHbIM OTPe3KaM U B pe3ynbTaTe

noslyyaeTcs MOAUINHUA CO CNeayoWwmMn o6LWMMN XapaKTepUCTUKaMn:

e nepBas TOYKa COBMAAAET C HayasbHOM TOYKOM UCXOAHOr0o Npoduns

e MOCNEeAHAS TOYKa COBMNaAaeT C KOHEYHOWM TOYKOW MCXOAHOro npoduns

e MPOXOXJAEHWE KPUBOW MO APYTrMM MPOMEXYTOYHbIM TOYKAM UCXOAHOro Npodwunis 3aBUCUT OT TUMNa BbibpaHHOWM
KpuBOM

e TeopeTunuyeckas KpuBas Bcerga HenpepbiBHasi, 6e3 0CTpbIX BEPLUWH.

Ayrn n anemMeHTbl pasmeTkun L24 ncxoaHoro npodunas paccMaTpuBaloTCa Kak CerMeHTbl Npsimoit. Bce kpyru

yAanawTcsa M3 Npoduna AN OLEHKU UCXOAHbIX ToyeK. Kpome Toro, UCXOAHbIM Npoduib He MOXEeT 3ajaBaThb Ayru

B MOCKOCTW, OT/INYHON OT XY.
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l:‘ lEHEpWPOEATE CANEAH 5 =S

KEaapamayHeld B-cnnalin
@ Kybwyeckai B-cnnain

KapmpHaneHeIi cninaiH

Pasmetka
[NWCKpPETHIEUMA KPUBOWR
@ OTpeskn Mex oy AEYMA Mo OHBIMK TOYKEMM 3
[McKpETMSMPOBATE N0 ANMHE OTPE3KOB 10

o | TIpMMEHWTE B TPEXMEDHOM BWMOE

CrOpOCTE MHTEDMOMALMK

MPHMEHNTE K KOMAW ONEpaELAA

Ok | | CmaeHnTs

BbibpaTb TMN Tpebyemor KpuBOA:

e KBaapaTuuHbIi B-CcrlaiH: KpUBbIE BbIMUCIAOTCS C peleHNeM KBagapaTuUiHOM KpuBoli Besbe (TpebyeT He
MeHee 3 UCXOAHbIX To4YeK)

o Ky6uueckuit B-cnnavH: KpuBbie BbMUCSIOTCS C pelleHeM Kybudeckon kpmon besbe (TpebyeT He MeHee 4
MCXOAHbIX TOYEK)

o KapauHabHbINA CMUJIalH: KPUBbIE BbIMUC/IAOTCSA C 0CO6bIM pelleHneM Kybuyeckon KpuBoi DpMuTa, KoTopas
Ha3blBaeTCs KapAauHasbHbIM crilanHoM (TpebyeT He MeHee 3 UCXOAHbIX TOYeK).

e Pa3mMeTka: KpuBble BbMUCASIOTCS C peLleHneM OAHOro eANHCTBEHHOIO OTpe3Ka KpuBOoK pabounM KoaoM,
KOTOPbI Ha3blBaeTCs pa3MeTKOM M MHayve yKa3sbiBaeTCs Kak L24. DTOT NyHKT MOXET He NpUCYTCTBOBATb B
OkHe. lMpu BbIbOpe NyHKTa Pa3MeTKa: MOXHO 3a/laTb TONbKO Nose CKOPOCTb UHTEpnonsLLun.

BbibpaTh TUN BLIBOPKM U3 ABYX OMLWIA:

o OTpesku Mexay ABYMA UCXOAHbIMU TOUYKaAMU: YNCIIO JIMHENHbIX CErMEHTOB, KOTOPble MrEHEPUPYIOTCA MeXAy
ABYMS UCXOAHBbIMW TOYKaMu (MpUHUMatoTCca 3HavyeHnsa oT 8 Ao 100). 3To 3HayeHWe 3ajaeT KpUTepuin BbIGopku
KpuBOM. MMpeanonoXuM, YTo UCXOAHbIM NPodub 3a4aH 5 NMHENHbIMK OTpe3KkaMM U YTO 3TO nose paBHoO 8:
reHepupoBaHHas kpuas 6yaeT MMeTb MakcuMyM 8*(5-2)=24 nuHelrHbIX OTPE3KOB (He reHepupyTCs OTpe3Ku
OJIVMHON MeHblUe 37CMA0H KoopanHaTbl * 5.0 wunu AnNvHONM, 3a4aHHOW B CrieayioLweM rnone);

e [inckpeTusMpoBaTb NO AJIMHE OTPE3KOB: BbibpaTb AN NPUMEHEHUs BbIBOPKM Ha OCHOBE AJINMHbBI OTPE3KOB, Ha
KoTopble TpebyeTcs pa3zbuTb CaMbil ANINMHHBIA OTPE30K UCXOAHOro npodwunsa. B 3ToM cnyyae: 3HayeHwue,
3aflaHHoe B npeabiayLleM none, urHopupyetcs. MpeanonoXxuM, YTo CaMblii ANTMHHbBIA OTPE30K MCXOAHOro
npodwuna umeet AnvHy 70 MM 1 4TO 3aAaHHOe 34eCb 3HavyeHue paBHO 0.5: aBTOMaTMYECKW BbIMUCAAETCS YUCNO
Bbl6OpoK, paBHoe 70/0.5=140 cerMeHTOB, BbIbpaHHbIX AN KaXA0ro CerMeHTa, ¢ MMHUManbHOW ASIMHOM
reHepupoBaHHbIX OTPe3KoB, B /1t060M cnyyae, He MeHee 37CuI0H kKoopanHaTbl * 10.0.

[axe ecnu He TpebyeTcsa BbIMONHATbL BbIBOPKY Ha AZIMHE OTpe3KoB, 3aAaHHoe 3HayeHue (B npumepe - 0.5), B
nobom cnyyae, MCNOAb3YyeTCa Kak MUHMManbHas AnvHa dakTUYeCckn BbibpaHHbIX OTPE3KOB, C MUHUMasbHbIM
NPUMEHEHHbIM 3HaUYEHWEM 37ICMI0H KoopanHaTbl * 5.0 n MakcuManbHbIM 31CH/I0H KoopanHaTtel * 100.0.

o PacTsykeHue KpMBOM: 3HayeHWe, Kacaloleecs pacTsHKeHUs KpUBOU B Cllyuae KpUBOU KapAnHalbHbIN CrinaiiH.
OenctButenbHbl 3HaveHus ot 0.0 go 1.0 (HeaencTBUTENbHAA HacTpoOlika COOTBETCTBYET Caeaylowemy
WHTepBany):

e 1.0 cooTBETCTBYET MaKCUManNbHOMY PacTSHKEHUIO: BblMUCAsSieMas KpMBas COOTBETCTBYET MCXOAHOMY

npodwunio, pazbuUToMy Ha yKa3aHHble CErMeHTbI;

e 0.0 cooTBETCTBYET MMHMMaNbHOMY PacCTSXXEHWIO: BbMUCIIEMAs KpuBas COOTBETCTBYeET CUTyauun ¢

MaKCUMasbHbIMU OTKJIOHEHUSAMU OT UCXOAHOro Npoduns;

e MpuMeHUTb B TPEXMEPHOM BMuAe: BblbpaTb, YTO6bI aKTMBMPOBATb pelleHne KPMBOI TakXe B COOTBETCTBUM C
KOOpAMHaToN rny6buHbl, co3aaBas TeM CaMbiM KPUBYLO B MpoCcTpaHcTBe. Ecnn 3To none He BbibpaHo,
co3paBaeMast KpuBasi 3a4aeT KOOpPANHATY Z TONbKO Ha MOArOTOBKE;

e CKOPOCTb MHTEPNOASALMK: 33aeT CKOPOCTb BbIMO/IHEHWNS KPWUBOM CMNaiH

[eHepypoBaHHble NPOdUAN OTKPbLIBAOTCA C KONWEN MCXOAHOM NOArOTOBKMW, MPU €e Hann4ymMm, Uan C Konuemn

3TaNoHHOW noAroToBkM (Kak 3agaHo MHamBuayanusuposaTtb->TexHonorusa->Koabl Mo yMOJIHaHUIO MEHIO

MNpuMeHeHwne).
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Bbi6op onuuu MpuMeHUTb K KOy onepawmii TpUMEHSIeT 3TOT MHCTPYMEHT K KOMWUWM Oonepauunii u He MeHsleT
NCXOAHbIE NINHUM.

PaccMoTpuM 6osiee NOAPOGHO XapaKTePUCTUKUN MOSTyUYEHHbIX KPUBBbIX.
MepBble ABa cryyas, kKpuBble be3be, MMEIOT 06LME XapaKTEPUCTUKN:

KaK y>Xe roBopuioChb: KparHue TOYKM KPUBOM COBMAAAT C KPAaMHUMKN TOYKaMM MCXOAHOro npoduns;
Ha4yasno KpMBOW KacaTesibHO NepBOl CTOPOHE UCXOAHOro npoduns;

KOHeL, KpUBOM KacaTesieH nocnefHen CTOPOHE UCXoaHOro npoduns;

KpvBas HWKOrAa He NMpoXoAWT MO MPOMEXYTOYHbIM TOYKAM UCXOAHOro npodwuns;

B KOMNblOTEPHOW rpadumke KpvBble besbe MCMONb3YTCA, HanpuMep, ANns MOAENNPOBaHUS CKOLUEHHbIX KPUBBbIX.
TUNOBbLIM MPUMEPOM SABAAKOTCS CUCTEMHbIe WpUdThI TrueType, KoTopble 06pa3oBaHbl KBaapaTUUHbIMU KPUBbLIMU

Besbe.

B cnyvae KapavnHasibHOro criziasiHa:

KaK y>e roBopuioChb: KparHue TOYKM KPUBOM COBMAAAOT C KPAaMHUMKN TOYKaMM MCXOAHOro npoduns;
KpvBas NpoxXoAMT MO BCEM MPOMEXYTOYHbIM TOYKaM UCXOAHOro npoduns

4acTb KPMBOW MexAay ABYMS UCXOAHbIMW TOUYKaMU MOXET HaxoAMTbCS 3a NpeAenaMn UCXOAHOro OTpe3Ka.
B C/lydae 3aMKHYTOW UCXOAHOM MONUANHUM pa3BepTKa He 3aBMCUT OT TOUYKWM Havana/KoHua NOMUINHUK.

B cnyuae PazmeTku:

KpavHue TOYKW KPMBOW COBMaZaloT C KpalHMMM TOUYKAMM UCXOA4HOro npoduns;

KpvBas NpoxXoAMT MO BCEM MPOMEXYTOYHbIM TOYKaM UCXOAHOro npoduns

4acTb KPMBOW MexAy ABYMS UCXOAHbIMW TOUYKAMM MOXET HaxoAMTbCS 3a npeAefiaMu UCXOAHOro OTpe3Ka
noflyYyeHHas 34ecb KpMBas IBNSIeTCS HenpepbiBHOW, 6e3 0CTPbIX BEPLUNH, HO TONIbKO BCAEACTBME KOHKPETHOIO
Bblbopa.

PasmeTka nmeeT 3HayeHWe, OT/IMYHOE OT APYrUX BbIBOPOB KPUBLIX CMaWH, T. K. CBA3aHa C onpeaesieHHON
onepauuen (L24), koTopas MOXeT MCNOJb30BaTbCS U HE3aBMCMMO OT PAaCCMOTPEHHOrO 34eCb MHCTPYMEHTA.
B kpuBOW PazmeTka, reHepMpoOBaHHOM aBTOMATUUYECKN N3 UCXOAHOM MOJNIMHUN:

nepBbIii 31€MEHT HAaYMHAETCS C KacaTesibHOW NepBOro oTpeska NoJUINHUN
3aBepLUaeT Kaxabi aneMeHT L24 kacaTenbHOWM, 3aZlaHHOM Ha nocseaylowem oTpeske NoaAnAnNHUM
HauYMHaeT KaXxAbld NocaeayoWniA 3/IEMEHT HENPEPbIBHOM KacaTeslbHOM C npeabiayLmM.

[eHepupoBaHHaa TakuM 06pa3oM pa3MeTKa MOXEeT 3aTeM MEeHATbCA UCXOAS M3 NoTpebHocTeNn.
Hwxe npuBoanTCS NpuMep Cco3AaHusa KpMBbIX CMaiH npu Bbibope nyHkTa KBappaTwdHbIW B-cnnaiH:

M3 3Toro e npodunsa npu Boibope nyHkTa Ky6uueckuii B-cnnaiH nonyyaercs Kpueas:

MpuMep co3haHus KpUBLIX NpU Bbi6ope NyHKkTa KapAuMHanbHbIA cnlaiiH:
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B KkauecTBe nocreaHero npyMMepa paccMoTpuM co3fiaHue Kpusoi KBagpaTuuHblii B-cniaH, NpyMeHeHHoN K
NpsIMOYrofIbHUKY/KBaApaTy, BBEIEHHOMY, HanpuMep, KoMaHaol MeHio YepTeix. MocTpoeHHas KpuBas
COOTBETCTBYET, B LLe/IOM, 3/IMNTUYECKOMY MapLupyTy:

30Hbl, NOKA3aHHbIE HA PUCYHKE CEpbIM LLBETOM MeXAy M3Ha4yasIbHOM KPUBOW M KPUBOM CrianH, o6o3Ha4vatoT
TOJIbKO pacCTOsiHME MeXAay ABYMS KPUBbIMU.

MO>XHO reHepupoBaTb KpuBble CrialiH Takxe B hopMe CNOXHOW onepauunun, BbBbiBas onepauuio Tuna

3anporpamMmmMupoBaHHbIE MHCTPYMEHTbI B Cnucke onepauun. B rpynne MHCTPYMEHTbI BbibupaeTcs onepauus

STOOL: SPLINE:

e lone Onepauwm 3ajaeT MMeHa, 3aZlaHHble 3anNporpaMMMPOBaHHbIM paHee onepaumsaM, COOTBETCTBYHOLMM
MCXOAHbIM NpodUNsAM.

Mpodunun MoryT 6bITb MONYyYEHbl TaKXe B pe3ynbTaTe NPUMEHEHUs CII0XHbIX KOAOB M BbIMOSIHEHWE onepaunm

STOOL: SPLINE 0THOCUTCS TONbKO K M3MEHEHHbIM NPOdUASAM N He BKOYAeT UcxohHble npoduan. Onepauunun, He

ncnonb3yemble ans Lenen tpebyembix GYHKUNUA (HanpuMmep, TOYeYHble WK orMyeckme onepauum Ui CAoxHbie

Hepa3buBaeMble onepaumnn), UTHOPUPYIOTCS.

Onepauwus 3agaeT:

e TunuuHble NapamMeTpbl C/IOXKHOM onepauunn (CM. nHpopmauuio, nNpmBeaeHHyto 06 obwem Koae NoANporpamMmel):
e Qx,Qy Zp: HavanbHble KOOPAWHATHLI pa3MelleHnss pa3dpaboTaHHbIX onepawui.
o ws

e CBoicTBa onepaLun: 3aaeT CBOWCTBA, NPUCBOEHHbIE OMnepauuu.

e 3T0 ocobble NapaMeTpbl GYHKLUN ONepaumn Co 3Ha4YeHNeM, aHasiorMyHbIM NOJIIM B OKHE MHCTPYyMeHTa:

o Tun kpuBOIA: BbiBMpaeT Mexay KpMBOW KBaapaTu4HbIi B-cnnaiiH, Ky6uueckuii B-cnnalin unm
KapavHaneHbii cnnaid (BHUMAHME: He kpuBble pa3meTkin)

e OTpesku Mexay ABYMSA UCXOAHbLIMM TOUKaMM: YNCIIO JIMHEVHbIX CErMEHTOB, KOTOPble reHepupytoTCs
MexXay ABYMS UCXOAHbIMW ToukaMu (MPMHUMAIOTCS 3HayveHus oT 8 fo 50)

e PacTs>keHMe KPpUBOM: 3a4aTb pacTsxeHue Kpusoi (3HadeHune ot 0.0 go 1.0), ncrnonblyemow B clyyae
KpuBOW KapanHanbHbI¥ CriiaiH

e [lMpwvMeHUTb B TPEXMEPHOM BUuAe: BbibpaTh, YTOObI aKTVBMPOBATh peLUeHNne KPUBOW TakXe B
COOTBETCTBUM C KOOPANHATOM rny6uHbI

e CKOpPOCTb MHTEPNONSALMKN: 334aeT CKOPOCTb BbIMOSIHEHWNS KPWUBOM CMalH.

e 3ajaHue TexHonoruu:
e McxopHbiVi anemeHT ana NoaroroBku: 3azaTh VMg onepauun setup unun MobanbHoM TexHoornm,
3a4atolen TeEXHONOMMI0 reHepupyeMbiX onepaumein npodunei (3To nose npegycMaTpmBaeTcs, €Cam
peann3oBaHO CBOMCTBO MMsA onepaunini unm ecTb 3agaHunsa FnobanbHbIX TeXHONOrMn). UHTepnpeTaumsa m
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npyMeHeHWe COOTBETCTBYIOT YKaszaHHOMY B naparpade Co3aaHme TEKCTOB NPUMEHUTENBHO K onepauuu
TEKCT, K KOTOpOMY M cnegyeTt obpaliaTbCs.

OCHOBHOE NpenMyLecTBO ncnonb3oBaHusa onepaunn STOOL:SPLINE cocTOMT B TOM, YTO KpuUBbIe afanTUpYyOTCS K
M3MEHEHMSM UCXOAHbIX Npodunen.

BblieMKa 30HbI

| pPROfFESSIONAL |

3TO0T MHCTPYMEHT NO3BOJNIAET BbINOJIHATb BblEMKY 30HbI, ONpeAesIEHHY0 3aMKHYTbIM npod)mneM, 3a CYET BCTaBKu

G-
npodwvnen BbleMKM HENOCPeACTBEHHO B rpaHb. KoMaHaa BbleMKa 30HbI IeLj HaxoauTcsa B rpynne MocTpoeHus
BkNnaakn MHCTPYMeHTbI.

B cnyyae rpaHu-geTanu 3TOT UHCTPYMEHT aKTUBU3UPOBAH TOJIbKO NP aKTUBU3NMPOBAHHOM ABYXMEPHOM Wn
KapKaCHOM NpeACTaBfeHUN U AeACTBYET TONIbKO Ha Npoduan, NpUMMeHeHHbIe K FPpaHn Ha TeKyliem Buae. OTOT
MHCTPYMEHT He paccMaTpuBaeT nNpodunun, umerLmne akTuBnMsanposaHHbi napametp Mpodwib BbieMKWU. DTOT
napameTp peanusyeTcs B NOArOTOBUTE/bHbIX ONepaLmnsax C Lesbio MapKMpoBku npodunei, reHepMpoBaHHbIX B
Xo4e npouenypbl BbieMKMU.

Kpome TOro, npoueaypa BbleMKKU yuyuTbiBaeT Makcumym 300 npodunein.
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BbleMKa 3aMKHYTOM 30HbI BbINOMHAETCS C CO3A4aHUEM NPOdUNs BHYTPU 30Hbl, COCTOSALLEr0 U3 NOC/ieay oL mx
NpOX0A0B, MOJlyYaeMbIX 3a CYET MOCTEMNEHHOr0 CMELLEHUSI OTHOCUTENIbHO UCXOAHOMO Npoduns A0 NMOSHOro
NOKPbITUS BHYTPEHHe 30Hbl. Ecnu TpebyeTcs, BbleMka o6ecneunBaeT coxpaHeHne BHYTPEHHUX 3aMKHYTbIX 30H
(OCTpPOBKOB) M AenaeT NOomMbITKY 3a4UCTUTb 30HbI C HEMOJHOM BbIEMKOI BBMAY HEOGXOAUMOCTU COB0AEHUS
npefenoB UCXOAHO OCTaB/ISIEMON 30Hbl.

MpuBECTU TEKYLLYIO Onepauuo Ha Npoduib, Ha KOTOPOM HEO6X0AMMO BbIMOMHWUTL BbieMKY, U BbibpaTh KOMaHay 13
MEHI0.

PaccMoTpuM nNoapo6HO Monsi B OKHe:

e [lvaMeTp UHCTPYMEHTA: 3a4aeT AMaMeTp UHCTpyMeHTa. MNpu noMowm KHonku TexHonorus MOXHO
Bbl6paTb KOA W TEXHONOIMIO onepauuy setup Ans UCNONb30BaHUS B MaplUpyTe BbleMKW. COOTBETCTBYOLWMI
AnameTp yKasaH B none.

o Mpenen nepekpbITUA: yKa3blBaeT, Ha CKOJIbKO HakMaAblBalOTCS Nnocfiefyloume npoxoabl MUHCTPyMeHTa. 3To
rnosie MOXeT BblpaXaTbCs B abCONOTHLIX BendmHax (MM) unu B % 3aAaHHONo paguMyca MHCTPyMeHTa.
WNHCTpYMEHT MHTepnpeTMpyeT NON0XUTEeNlbHOEe 3HaYeHue:

e MWHUMYM paBeH 10% paguyca MHCTpyMeHTa
e MakKCUMyM paBeH paguyCcy MHCTPyMeHTa

e BHeLUHAA KOppeKLUMs: yKa3blBaeT, Ha CKOJSIbKO HEO6X0AMMO BbIMTU M3 3anNporpaMMUPOBAHHOIO Npoduns npu

BbIMNOJIHEHMM MEPBOro Npoxoda. ITO 3HAaYEHME BbIpaXXEHO B €ANHMLAX U3MepeHuns aeTann (MM Uam alinmax) m
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BbMUTAETCSs M3 3HAUEHUS paavyca MHCTpyMeHTa. MHTepnpeTupyeT Kak 3Hauumoe (T. €. He paBHOe HyJ0)
NoNIOXUTENbHOE 3HauYeHne, KoTopoe 6onblie UM paBHO 3NCUIOH * 10 U MeHbLle unu paBHO paauvycy
Koppekuuun. Hanpumep, ¢ ancunoH = 0.001 MM 1 egnHULEN U3MEpPeHUa NporpaMmbl B [MM]:
e MWHUMaJIbHOE 3HayeHue ANns 3Toro noss pasHo 0.01
e €C/IM 33aHO MeHbLUee 3HaYeHWe: He NPUMEHSET BHELLIHIO KOPPEKL N0

e 3auucTKa OCTaBLUMXCA 30H: Npu BbIbOpe akTUBM3MPYET MyHKTbI cneaytowero 6aoka. Mo3sonsieT 3agaBatb
BTOPYO TEXHOMOMUSl AN BblEMKM A1 UCMOSIb30BaHUS B C/lyYae, €C/IM UMEKTCS BHELIHWE 30Hbl, C BbIEMKOW,
BbIMO/IHEHHOM HEMOMHOCTHIO MPU NPUMEHEHUM OCHOBHOW TEXHOMOMMU. TEXHONOrMa UHCTPYMEHTA As 3a4UCTKM
3a/laeTcs TakuM xe o6pa3oM, Kak U TEXHOOMUS MO YMONYaHUIO:
e Onepauusi ocTaeTcsl TaKoW e, YTO U B TEXHOIOMMU MO YMONYAHUIO
e OCTaeTCs BO3MOXHOCTb 3aaTh MOMS TEXHOMNOMMMU: 3a4aHHbIA 34eCb MHCTPYMEHT JO/IXKEH UMeTb rabaput

(anameTp) MeHble rabaputa (AnameTpa) MHCTPYMEHTA MO YMOAYAHMUIO, T. K. OH A0/KeH paboTaTb B 30HaX C
MeHbLIMM rabapuTom.

e Z HayanbHaNA: 33a4aeT KoopAMHaTy rny6uHbl Npyn BbINOAHEHUN nNpodwunsa/ npodwunen BbleMkn. Ecnn Tpebyetcsa
BbIMNOJIHEHME ClIeAYHLWNX MPOXOA0B Ha pa3HoOM rnybuHe (CM. HMXKeE), COOTBETCTBYeT rnybnHe nepeBoro npoxoaa

e Z B BO3AyXe: 33ZaeT KoopauHaTy 6e30nacHOro noagbemMa MHCTpPyMeHTa Ans Ao6aBneHHbIX NepeMeLleHni B
BO34yxe

e CKOPOCTb MHTEPNOASILMK: 33JlaeT CKOPOCTb NepeMeLLeHUIt Ha 3Tane BblieMKU

e CKOPOCTb CMelleHus B BO3AyXe: 33ZlaeT CKOPOCTb CMELLEHWIA, BbINOIHAEMbIX HA KOOpPANHATE B BO34yXe.
OTpe3ku onyckaHus OT KOOpAWHAaTbl B BO3AyxXe A0 paboyein riybuHbl BbINOSHAIOTCSA HA CKOPOCTU Bpe3Kku
MHCTPYMEHTa, 3aZaHHol B nogrotoBke (KHomnka "TexHonorna"). ECAn cKOpoCTb ONyCKaHUSA MHCTPYMEHTa He
3a/laHa, O0Tpe3KW OMyCcKaHWsa BbIMNOHSAOTCS Ha CKOPOCTU CMELLEHUsI B BO3AYyXe.

e AKTMBMpPOBAaTb MocCJieAylouiMe NpoxXoabl: aKTUBMPYET NOBTOPEHWNE LMKIA BbleMKM Ha HECKOJIbKMX NPOoXoAax,
BbIMOJIHAEMbIX HA pasfIMyYHON rnybuHe
e Z KOHe4Hasi: 3TO KOHe4yHas rybuHa, KoTopas AO/HKHA AOCTUraTbCsA MpU BbIMOSIHEHWMM NOCEeAHEro Npoxoaa
e War no Z: 570 n3MeHeHue ry6buHbl ANS NPUMEHEHMS Ha NOCeAYLWMNX Npoxoaax

e BbleMKa OCTPOBKOB: BO3MOXHO Tpu Bblbopa (rpadmyeckne KHOMKK), CreBa Hanpaso:

e UrHopmpoBaTb OCTPOBKM: BbINOJIHAET BbIEMKY 30Hbl, OnpeaeneHHol Npodunem, UrHopupys 3aMmKHyTble
KOHTYpPbl BHYTpU Hee

e BbleMKa TOJIbKO HapPy>Ky: BbINOJIHAET BbIEMKY BHYTPW 30Hbl, UCK/lOYasl, OAHAKO, 3aMKHYTble KOHTYpbI
BHYTPpW Hee

e BbleMka nonepeMeHHO: BbINOJIHSAET BbleMKY BHYTPW 30Hbl, onpeaeneHHol npodwunem. MNpu onpeaeneHum
BHYTPW Hee 3aMKHYTOro KOHTypa npepbiBaeT BbleMKY A0 TeX Nop, Noka He BCTPETUT APYroi 3aMKHYTbINA
KOHTYp BHYTpMY NpeabiayLero n oT Hero BO306HOBASIET BbleMKY, NMPOAO/XKaa Aanee TakuM xe obpasom.

BbleMKa Hapy>Xy: Npu akTMBMPOBAHUN 3arpallnBaeT BbINO/IHEHWE BbIEMKW HAUMHAs U3HYTPU 30Hbl. DTOT NYHKT

MOXET BblbMpaTbCs TOIbKO NMPWU akKTUBMPOBAHHOM NyHkTe UrHOpMpoBaTb OCTPOBKM.

Ha pucyHke nokasaHa BbleMka kpyra (1) c
NMpsiIMOYrOfibHbIM OCTPOBKOM (2).

BbleMKka 30HbI MeX Ay ABYMS Npodunamm
BbIMONHSETCS NyTeM BbINOSIHEHUS Npodwuns,
npoxoAsLLero BHyTpb C Nocaeayowmmm
COKpaLeHNsAMU.

Mpodunb BbiEMKK NpepbIBaeTCs Y NPSAMOYO/IbHOrO
OCTPOBKa: MHCTPYMEHT NOAHMMAETCS U
nepemeLlaeTcsa B BO3ayXe Haj OCTPOBKOM
(NYHKTUPHbIE OTPE3KM) M ONMyCKaeTCsa Ha pabouyio
BbICOTY Mpv BO3BpaTe B 30HY BbIEMKMU

Ha pucyHke nokasaHa Bblemka npoduns,
reHepupytoLlas HeCKOMbKO 3aMKHYTbIX 30H,
BbleMKa KaXX[0i U3 KOTOPbIX BbINOHAETCS
He3aBUCUMO.
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Ha pucyHke nokasaHa BbleMKa HE3aMKHYTOrO
npodunsa: NpoBepka BbIEMKU BbINOMHAETCS MO
Ha/IMYMIO 3aMKHYTbIX 30H.

MO>HO BbINOSHATbL BbIEMKW TakXxe B (popMe CIOXHOM onepauuy nyTeM BbI3OBa ChneLnasnbHbiX Makpornporpamm B

cnmMcke onepauni:

e B rpynne CMNELWMANTbHBIE ®PE3bl BbibupatoTca onepauunun: BbIEMKA MNMPAMOY I ONTbHNUKA, BbIEMKA
MHOIOYTOJIbHUKA, BbIEMKA SJUJTUMNCA...; ¢ ncnonb3oBaHWEM CNOXHON onepaunn, NnpuceanBaroLLen
onpefeneHHy 3aMKHYTY reoMeTpuio (MpSIMOYOSIbHUK, MHOIMOYTOMIbHUK, 3JIIUMC...) HA OCHOBE 3aJaHHbIX
reoMeTpuyecknx NnapamMeTpoB N KPUTEPUEB €€ BbIEMKM;

e B rpynne MNOAMNPOrPAMMBI BbibupaeTcs onepauns SEMPTY: oHa ucnonb3yeT koA NpUMeHeHUs NoAnporpamMbl,
COOTBETCTBYIOLWMM 06pa3oM NpefyCMOTPEHHbIN ANS 3a4aHNsA KpUTepueB BbleMKKU Npodunel BbTeKatoLWwmnx ns
NpUMeHeHUs NoAnporpamMmbl;

e B rpynne MHCTPYMEHTbI Bbibupaetcs onepaumsa STOOL: EMPTY: none Onepauum 3ajaeT MMeHa, 3afaHHble
3anporpaMMMpPOBaHHbIM paHee onepaumsiM, COOTBETCTBYIOWNUM UCXOAHbIM NpodunaM. Mpodunm MoryT 6bmb
Mosly4eHbl TaKXXe B pe3yibTaTe NPUMEHEHUs CI0XHbIX KOAOB M BbiNosHeHMe onepauun STOOL:EMPTY
OTHOCUTCSH TOJIbKO K M3MEHEHHbIM NPOMUNAM N HE BKIKOYAET UCXOAHble npodunn. Onepauunun, He
ncnonb3yemble ans uenen tpebyembix GyHKLUMA (HanpuMep, TOYEYHbIE UK JIorMYyeckue onepauun uim
CNOXHble Hepa3bnBaeMble onepaunn), UTHOPUPYHTCS.

Bo Bcex YKa3aHHbIX CNny4dadaX 3agalollne BbIEMKY NMapaMeTpbl HAX0AATCA B CcnelnasbHOM OKHE, Npoun3BOo4HOM U3
OKHa, KOTOopoe paccMaTpuBanoCb And UHCTPyMEHTa BbleMKa 30HbI.

B rpynne CNEUWAJIbHBIE ®PE3bl Buibepem onepauutio BbIEMKA MPAMOY FOJTIbHUKA.

3TO0 CNoXHasa onepaums, BbinosHAeMas npyv NOMOLM MakponporpaMMel M NO3BONSKOLW AN 3a4aBaThb:
e TWNWYHble NapaMeTpbl CMOXHOM onepauun (CM. MHdOopMaLumio, NnpuBeAeHHyo 06 oblieM Koae NoAnporpammbl):
e 3auenneHue TOUYKK: TpebyeTcs 3auenneHne K 3a4aHHON paHee yacTu npodwuns
e 3epkasbHoe oTO6pakeHue No ropusoHTanu n 3epkasibHoe oTo6pakeHne No BEpTUKaIMu:
aKTUBU3NPYeT TpebyeMmyio CUMMETpPUIO
e Yron BpaweHus (°): 3ajaeT yron HakioHa TekcTa
o CBolcTBa onepauuu: 3aJaeT CBOICTBaA, NPUCBOEHHbIE Onepaumm

e [lapaMeTpbl, XapaKTepHble ANa reoMeTpun onepauunn. B Hawem cnyyae:
e LeHTp X, LleHTp Y: LEHTP NpsAMOYroJibHMKaA
e [OnwuHa, BbicoTa: pasMepbl NPAMOYrosibHUKa
e Papwyc: paagnyc Ha pebpax

e [lapameTpbl, xapakTepHble A1 PYHKLUN BbIEMKW:
e ToaroroBka Bbl€MKWU: MOXHO 3a4aTb YMUCO UAN CTPOKY

e 4YMCNIO NpUCBamBaeT KoA onepauun setup npodwunio BbieMkU. EFro MOXHO 3agaTb NnyTeM NpsMOro
peaakTMpoBaHMa MnAu NyTeMm Bbibopa koAa u3 cnucka setup, nokasaHHOro B oKHe

e CTpoka 3agaeT UMsa onepauun setup, npuceauBaroLLel TEXHONOMNIO, 3a4aBaemyto Npodunio
BbleMkuM (Hanpumep, “aa”). MNonck onepaumm oCcyLecTBAsSEeTCS A0 TeKyLwen onepaumm n SoaKeH
COOTBETCTBOBATb MOArOTOBKE B PEXWME NMPOrpamMMMpoBaHUsa B NPSAMOYroIbHOM cucTeme
KOOPAMHAT, @ KOMNUAALUMSA A0/DKHA 3aBepwmnTtbes 6e3 ownbok. Kpome Toro, He MOXeT UMeTb
BblbpaHHbIM None KoMMeHTapwi, a Npu UCMNoOJIb30BaHWM Ha rpaHu-AeTanu NpUMeHeHne A0HKHO
OCYLLEeCTBAATbLCSA Ha TOWM Xe rpaHu, 4To U Tekylas onepauus (B HaweMm cny4vae: BbIEMKA
NPAMOYTONTbHUKA).
K 3apaHnaM CBOMCTB onepauuv NPpUMEHSIOTCA T€ Xe KPUTEepuu, KOTopble NCMO/b3YIOTCS B
NpPoOrpaMMMpoBaHNUN BCEX CIIOXHbIX KOAOB, KOTOpble, Kak NpaBui0, COOTBETCTBYIOT PacnpoCcTpaHEHMUIO
HEHYJ1IeBbIX 3HAYEHUN CBOWCTB, 3afaHHbIX AN8 C/I0XKHOro koga (B HaweMm cnydae: onepauuns BbIEMKA
NPAMOYTONNbHUKA).
PaccMoTpuM mpakTuyeckunin NpyMep: BHELWIHSAS NOArOTOBKA UMeeT ypoBeHb L=2:
e ecnu onepauusa BblEMKA MPAMOYIOJIbHUKA mnmeeT cnoii L=0: noarotoBka Bcex npodunen

COXpaHsieT 3HayeHue ypoBHS L=2
e ecnu onepauusa BblEMKA MPAMOYIOJIbHUKA nmeeT cnori L=1: nogrotoBka Bcex npodwunen byner
MMEeTb 3HayYeHne ypoBHS L=1.

UcknoyeHne genaetcsa ana nons B (KOHCprKLl,VIﬂ) C YY4€TOM TOro, YTO NPUHATO 3adaBaTb BHELIHKOWO
NnoAroToBKY KOHCTPYKUUU ON1A €€ UCKJTIYEHNA U3 BbINOTHEHUA AeTanu. B aTomM cny4dae noarotoekamu
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npodwunemn, reHepmpoBaHHbiX onepaumen BbIEMKA MNMPAMOY T ONTbHUKA, MoryT 6bimb KOHCTPYKL UK
TONbKO ecnn BbIEMKA MPAMOYTOJIbHMKA 3anporpaMMmpoBaHa Kak KOHCTPYKLMS.

e CTpPOKa MOXeT Takxe 3agaBaTb uMa (napameTp) MobanbHOM TexHONormm (CM.:
Unausuayanusauma TpaCAD->TexHonorusi->Koabl No yMon4yaHuo). B 3ToM cnyyae He
TpebyeTcs kakoro-nnbo AOMNOAHUTENBHOrO NPOrpaMMMpPOBaHMUS.

e eC/1 Nosfe He NPUCBOEHO, UCMOMb3yeTCsa KoA setup no ymMonvaHuio.

B kauecTtBe anbTEPHATUBbI MOXHO 3a4aTb TEXHONOIMMKO I'IpOCbVIJ'IeVI, 3a4aBas NapaMeTpbl B:
. BblieMka: none OTKpPbIBA€T OKHO, aHaJlIoOrM4YHOE OKHY, p€asimu30BaHHOMY UMHCTPYMEHTOM, ANA 3aAaHuUA
napaMeTpoB npoueaypbl BbIEMKU: KPUTEPUEB BblIEMKU (npe,qen nepekpbrnsa, HanpaBeHUE BblIEMKMU,
peannsauna npoxonos v OCTpOBKOB) N TEXHONIOTUN.

BHUMAHME: ecnun cnoxHasa onepauns npeaycmaTpmBaeT BO3MOXHOCTb CO34aHns npodunen 4ns 3a4mMcTKuU
ocTaBlMXcs 30H, napameTp NMoAroroBka BbIEMKU MOXET 3a4aBaThb:

e eC/n 3Ha4yeHune undposoe, Koh onepauunmn setup Takxe Ans reHepMpoBaHHbIX Npodunen
BOCCTAHOB/EHMSA. B 3TOM cnyyae TexHonormsa noaAroToBky 3ajaeTcs B BblieMke;

e eCc/M CTpoOKa, MOXEeT 3afaBaTb Takxe BTopoe UMsa onepauun setup. MNMonck onepauunmn
OCYLLEeCTBASETCH A0 TEKYyLEeN onepauunm No TeM Xe KpUTepusM NOArOTOBKWU, YTO M NepBuYHas
BbleMka. lNpumepsl:

“aa;bb”: “aa” - 3TO UMA, Ucnonblyemoe ANA NOUCKa NOAFOTOBKM A/ 3a4aHUS NepPBUYHbBIM
BbleMkaM. “bb” - 3T0 nmMsa, ncnonbsyemoe A4n15 NOUCKa NOArOTOBKM ANS 3a[aHWUsl BbleMKaM
BOCCTAHOBJ/IEHMS.

BHUMAHME: npy HEBO3MOXHOCTW MCMNOJSIb30BaHMA OAHON MM 06enx BHELWHMUX NOArOTOBOK (ANA MyHKTa
MoaroTtoBka BblIeMKM HN OAHO COOTBETCTBME He 6blU10 MPU3HAHO AENCTBUTENbHBLIM), NoAaeTcs
lpeaynpexaeHne v TexHonorna npodwnen, B Nobom cnyyae, 3a4aeTcs C UCMONb30BAHNEM HAacTpoeK,
CBA3aHHbIX C OKHOM BbleMKa.

MoBopoT Nnpodunen B KapTe3naHCKOM NJIOCKOCTHU

OTOT MHCTPYMEHT MO3BOJISIET NOBOpaYMBaTh OAUH WM HECKOJIbKO Npoduien BOKPYr OAHOW U3 ABYX OCeW -
KOOpAMHAT NIOCKOCTH, 3adatoweli 3Ty rpaHb. Komanaa MoBopoT npocdhwuneil B KapTe3MaHCKOMN nnocxoc-ruléj
HaxoauTcsa B rpynne NMocTpoeHus Bknaaky UHCTpPyMeHTbI.

B cnyyae rpaHu-aeTanu 3TOT MHCTPYMEHT aKTUBU3WMPOBAH TOJIbKO NPU aKTUBU3MPOBAHHOM ABYXMEPHOM WU
KapKacHOM MNpeAcTaBfIEHUN N AEUCTBYET TOJIbKO Ha Npoduan, NpUMMEHEHHbIE K rPaHn Ha TeKyLweM Buae.
MpuMmeHsaeTca K:

e BCEM NPOGUNAM, UMEIOLLUM MO MEHbLUE Mepe OAWH BbIOpPaHHbIN 31eMEHT

e Tekylwemy npodunio.

OTOT MHCTPYMEHT He paboTaeT, ecnn HeAOCTYMHbI ONepaLmm BbINOSHEHNSA AYTM Ha NAOCKOCTAX: XZ, YZ, XYZ.

OTOT MHCTPYMEHT NnoBopaynBaeT npodunb/ npodunmn Ha 90° BOKPYr O4HOM U3 ABYX OCel KOOPAWHAT MJOCKOCTU
rpaHn. PaccMoTpuM BO3MOXHblE OMNUUK:

e COoXpaHATb O4HY TOUKY BpalleHusi: BbiIbop AeNCTBYyeT Npu NPUMEHEHUN Ha HECKONbKMX Npodunsax. BoibpaTb
MYHKT AN18 COXPaHEHWs O4HOIO LieHTpa BpalleHus ans Bcex npodunen: LeHTp coBnagaeT C HavyasllbHOW TOYKOM
nepBoro nosopauymsaemoro npodunsa. ECam aToT NyHKT He BblibpaH: KaxAabii Npoduib NOBOpavYnBaeTCs BOKPYr
CBOEW UCXOAHOM TOYKMU;

o TNOCKOCTb BpalleHusi: BbIGOP BbIMOJHAETCSA U3 ABYX 3HAYEHWI:
e ZX: BpalleHue BbINOJHAETCS BOKPYr ocy X rpaHu
e YZ: BpalleHUWe BbINOJHAETCS BOKPYr ocu Y rpaHu.
MoCMOTPMM, Kak M3MEHWINCh KOOPAMHATbLI KaX4oro OoTpesKa:

KOOpAWHAaTbI MO OoCK €C/IN NNOCKOCTb ZX €C/IN NNOCKOCTb YZ

X OHM OCTalTCs 3aA4aHHBbIMK MO ocu X OHUW MpuUBOAATCS Mo ocu Z

Y OHU NPUBOAATCSH NO OCU Z OHM OCTaKTCH 3a4aHHbIMK MO ocn Y
4 OHW NpMBOAATCS MO ocu 'Y OHW NpMBOAATCSA MO ocu X

PepakTop nporpamm



NHCTpYyMeHTbI

10.5

e Mi3MeHeHMe Ha NOBEPHYTOM OCMU: BbibpaTb M3 ABYX NpeasiaraeMbix NyHKTOB, YKa3blBas pexuMm obMeHa
M3MEHEeHMAMM 3a4eCTBOBaHHbIX B 06bMeHe KoopauHaTt
e CoBNapaeT: M3MEHEHMS NepecTaBasTCSA C COXpPaHEHMEM 3HakKa;
e He coBnapaeT: M3MeEHEHUsS NEPEeCTaBSOTCS C U3MEHEHMEM 3HAaKa Ha 06paTHbIN.
MpuMeHeHne Bbibopa yYUTLIBAET PEXUM NPOrpaMMMUpPOBaHUs OCU ry6uHbl. Hanpumep, npu NaocKocTm
BpalleHus Zx: NMoNoXMUTesNbHblE U3MEHEHMUS MO OCU Y MPUBOASTCA B U3IMEHEHUSIX MO OCU Z

Hanpumep, 3TOT MHCTPYMEHT MOXET NMOBEPHYTb NPOd Wb BbIEMKW MO ABYM MIOCKOCTAM. Ha pucyHke
npeAcTaB/eHO:

e HAYaNo0 S/INNTUYECKON BbIEMKMW, 3anNporpaMMMPOBaHHON B MIOCKOCTW rpaHun (Npodunb cnesa)

e B MpaBoli YacTu Npodunb NOBEPHYT B MIOCKOCTU ZX.

Beepxy npuBoaMTCS ABYXMepHOEe M3obpaxeHue rpaHu; BHU3Y NPUBOAMTCSA NepeaHuin Bua rpaHu (0Cb rny6uHbl
rnokasaHa no BepTuKanu).

=

Bbibop onuun MpuMeHnTb K KOMuU ornepaumii NpUMeHseT 3TOT MHCTPYMEHT K KOMUW onepauunin n He MeHsieT
NCXOAHbIE NINHUM.

BHUMAHME: snemeHTbl pa3meTku (L24) pa3busatoTca Ha MMKPOOTpPe3KK, 3aAatolme KpuBYIO.
BHUMAHME: 5TOT MHCTPYMeHT 06HyNseT KOppeKLMIo Ha MHCTPYMEHT Ha MaplipyTe.

| pPROFESSIONAL |

MOXHO Bbi3blBaTb MHCTPYMEHT BpaLlEHMS Ha KapTe3nMaHCKOM NIOCKOCTU Takxke B (POpMe CJI0XHOW onepauuu,

Bbi3blBas onepauuo Tvna 3anporpaMMupoBaHHble MHCTPYMEHTbI B CNUCKe onepauuni. B rpynne MHCTPYMEHTbI

BblbMpaeTcs onepaumns STOOL: STPLANE:

e none Onepauumn 3ajaeT UMeHa, 3afaHHble 3anNnporpaMMMpPOBaHHbLIM paHee onepaunsM, COOTBETCTBYOLWUM
MCXOAHbIM NpodUNsAM.

Mpodunun MoryT 6bIMb NONy4YeHbl TaKXXe B pe3ysibTaTe NMPUMEHEHUS CJI0XHbIX KOAOB M BbINOJIHEHWE onepauun

STOOL: STPLANE O0THOCUTCS TONbKO K M3MEHEHHbIM NPOdUAAM N He BK/IOYAET UCXO0AHble npodunun. Onepauunun, He

ncnonb3yemble ans Lenen tpebyembix GYHKUNUA (HanpuMmep, TOYeYHble WK orMyeckme onepauum Ui CAoxHbie

Hepa3buBaeMble onepaumnn), UTHOPUPYIOTCS.

Onepauwus 3agaeT:

e TunuuHble NapamMeTpbl C/IOXKHOM onepauunn (CM. nHpopmauuio, NpmBeaeHHyto 06 obem Koae NoANporpamMmel):
e Qx,Qy Zp: HavanbHble KOOPAWHATHLI pa3MelleHnss pazpaboTaHHbIX onepawui.
o ws

¢ CBoiicTBa onepaLuu: 3aZaeT CBOMCTBa, NpUCBanBaeMble onepauuu.

e OT0 ocobble napaMeTpbl beHKLl,VIVI onepauyunn Co 3Ha4eHMeM, aHaJlIornMyHbIiM NONAAM B OKHE UHCTPYMEHTa.

OcHOBHOE MpenMyLLecTBO Ucnonb3oBaHusa onepaumm STOOL: STPLANE cocTouUT B TOM, 4YTO KpuBble
aAaNTUPYIOTCA K U3MEHEHUAM UCXOAHbIX Npodunen.

MocTpoeHuna packposa npocdunen

Packpom

| pPROFESSIONAL |

DTOT MHCTPYMEHT MO3BOMSET MO3MLMOHUPOBATb OAMH UM HECKOJIbKO MapLUpyTOB B MPSIMOYFOJIbHbIA UK
NnepeMeHHbIN KOHTYP A4S 3aHMMaHUs MMHUMalbHO BO3MOXHOIO NMPOCTPaHCTBa W, NpU HEO6X0AMMOCTU, NOBTOPSAS
NMPUMEHEHME HECKOJIbKO pa3. PasmelleHne oTAesbHbIX MapLIpyTOB BbINOMHAETCS, OLeHMBas rabapuTHbI
NpAMOYrofibHUK Mnn GOpMy MapLIpyTOB, KOTOpble MOrM 6bITb NMPUBEAEHbI B MOJIOXKEHWE MUHMMaNbHOro rabaputa
nyTem TpaHcdopMauum NoBopoTa MapLIpyTOB.
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DYHKLNOHANBHOCTb MHCTPYMEHTA HE 3aBUCUT OT KOHKPETHOr0 BKJIIOYEHUSI annapaTHbIM KYOM ABYMS
BO3MOXHbIMW YPOBHAMU paboThbl:

e [psSAMOYTONbHbIN packpomn

e Packpown True Shape (®urypHbii Packpoit).
Ecnn pocTtynHa pa6ota True Shape (®urypHbii Packpoii), Bbl MOXeTe BbibpaTb YPOBEHb, KOTOPbIN XOTUTE
NPUMEHUTb.

r-
KomaHza Packpon HaxoauTcsa B rpynne Packpou npoduneii Bknaaky UHCTpPYMEHTb.

B cflyyae rpaHv-aeTanm MHCTPYMEHT AeMCTBYET TOJIbKO Ha Mpoduan, NPpUMEHEHHbIE Ha MPaHU Ha TeKyLleM BUAE.

MHCTpyMeHT paboTaeT Ha BbibpaHHbIX WK TekyweM npodune. NMpodunm AonxHbl 6bMb NPOCTLIMU U HE
ob6s3aTenbHO 3aMKHYTbiMK. OueHKka 06Wwmx pa3Mepos npoduneln He yuntbiBaeT 3anpochl HA UcnpasneHne
WHCTPYMeHTa.

MOXHO CO34aTb aBTOMaTM4yeckue u/unum pydHble rpynnbl TeX XKe npodunen Ansa pasmeweHuns 6onee CNoXHbIX

dopm.

[=) Texnonorr
LuameTp wHcTpyMeHTa |1D
[
[pUMEHHTE
MpumernTs Takxe k npotvnam | [

[=) Patiouan sona

Vcnons3oBaTe rpaHk KaK KOHTY

Wenonbsosate samkryTeid npo | [C]
Onepauwn npoduna 0

X1 100 =
Y1 100

X2 1000

2 700

Paccrontue kpase 8

PaccToatke mapwpyTos wHcTp |1

Hanpaenstine [opWIoHTaNEHEIR z
WcxonHsan BeplukHa MNesbiA-HukHwi Z
CrpynnMpoEaTE BHYTPEHHKE M3

BHelwHWe MAPLIPYTH SOMEHE 6

MuHmuMrzMpoBaTE ratapUTHEIR

[ PUMEHNTE WCXOOHLIE ONEPELIA

MakcumansHoe spema pacuera |20

MpepnaraeTcs OKHO, pasdefieHHoe Ha ABe obnacTu:

e CJleBa HaCTPOMKWN AensaTcs Ha ABe CTpaHuLbI

e cnpaBa - rpadMyecKuii NpoOCMOTP NMPUMEHEHUS MHCTPYMEHTA.

OKHO sIBNSieTCS pa3MepHbIM, a BepTuKasibHas pasaenuresnibHas naHesb N03BOMSET U3MEHSTb pa3Mepbl ABYX 30H.

BerHﬂﬂ naHenb rpynnupyeT obwume AOCTYNHblE KOMaHAbl:
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[=]=]
S
KHonka paboTaeT TONbKO B TOM c/nlydae, ecnu True Shape fOCTyneH n nameHseT usobpaxeHue B
3aBMCUMOCTM OT COCTOSIHUS Bbibopa:
e BbIOOp HeaKTMBEH: COOTBETCTBYeT paboTe Packpor True Shape, v npeanaraemoe nsobpaxeHue siBasieTcs
NnoKasaHHbIM Bbile

e  BblbOp aKTMBEH: COOTBETCTBYET paboTe MpsaMoyro/bHoOMy Packporo, U npeanaraemMoe usobpaxeHue

. Bbibop cooTBeTCTBYeT eAMHCTBEHHOMY BO3MOXHOMY COCTOSIHUIO, ecnun Packposi True Shape He
[OCTYMNEH, U B 3TOM C/lyyae KHOMKa CTaHOBUTCS HEBUAUMOWA.

lpsiMoyro/ibHbIVE Packpori ynpaBnseT pa3MelleHeM geTanen nytemM NnpuMeHeHus npasws, KOTopble
COOTBETCTBYIOT rabapuTHbIM NMPsiMOYrofibHMKaM (OrpaHMYnUTENbHBIM KapKac) KaXkaon ageTanu. PasmelweHns
BbIMONIHSAOTCS B NPSAIMOYFOJIbHOM KOHTYpe.

Packposi True Shape ynpaBnseT pa3MelleHMeM geTanemn, nyTeM NpMMeHeHus npaBuil, KOTOpble COOTBETCTBYHOT
peanbHbIM pa3MepaM KaxAaon aeTanu. PasMelleHus BbINOSHAKTCS B JII060M 3aKpbTOM KOHTYpe.

Cnepywouwme BapuaHTbl AOCTYMHbI U MPUMEHUMbI TONIbKO B cnlydae Packpos True Shape:

. [AonycTuTb pa3MelleHUss Ha OTBEPCTUAX: BbiGMPaTb, YTO6bI pa3peLunTb pa3MeLleHre BHYTPU
BHYTPEHHUX Npodunei, HO TONIbKO ANs FPYNM, Y KOTOPbIX €CTb COOTBETCTBYHOLWIA 3N1EMEHT B BbiGpaHHOM
cTtonbue. Ecnu BbIGOp HEaKTMBEH, pa3MeLleHUe He MOXET 6bITb NMPUMEHEHO BO BHYTPEHHUX Npodunsx
He3aBUCUMO OT IpyMMoBbIX 3aAaHui

4.
. L) PazMellaTb B OTBEPCTUAX PEKyPCUBHO: BbiGpaTb, UTO6bI pa3pelunTb peKYpPCUBHbIE pa3MeLLEHUS BO
BHYTPEHHUX Npodunsx

. &EI CocpenoToYMTbCS Ha pa3MeLleHMUs X Ha OTBEPCTUAX: aKTMBHbIM BbIGOp CNOCO6CTBYET pa3MeLleHuto
BHYTPW BHYTPEHHUX Npodunen

. @J ABTOMaTHM4YeCKMe KnacTepbl: BbI6Op NO3BOMSAET NPUMEHATb aBTOMaTUYECKMNE KacTepbl npodunen B
OTHOLUEHUN K OTAENbHM pa3MEeLleHMAM, a TOAbKO AN Npoduaen, KOTopble UMET COOTBETCTBYOLWWUA 3/1EMEHT B
BblbpaHHOM cTOon6ue. Ans kaxaoro npoduns B cnucke, nposepsieTcs 3PpheKTUBHOCTb, KOTOpast MOXeT 6bmb
nosly4yeHa M3 aBTOMATUYECKOro KnacTepa: KnacTep, KOTopbii Ha3HavaeT 3P hEeKTUBHOCTb, 6Oblyo nnu
pPaBHYI0 3Ha4YeHu, YyCTAaHOBNEHHOMY B KOHduUrypaunn dyHKunmn Packpos (CM. pykoBOACTBO O dYHKL UK
Packposi, rnasy KoHdurypauuma Packpos->0Onuum Packpos) onpegensiet npMBuiermpoBaHHoe npuMeHeHue
rpynnbl B OTHOLIEHMM K pa3MeLLEHNIO 0AHOro npoduna. UCKno4vamoTCa M3 NpUMMEHEHUS aBTOMaTuyeckunx
KNacTEpOB reoMeTpuyeckme npodwam, COOTBETCTBYOLMNE OKPYXKHOCTAM, KOHUYECKMM WU NPaBuibHbIM
MHOrOYrofibHMKaM (BMMUCAHHbIM HA OKPYXHOCTW).

. [ib_‘d PasmelneHunsa no matpuue: BbiI6Op NO3BONSET NPUMEHSTb pa3MeLleHns COrflacHO MaTPUYHOW CXeMe, HO
TONbKO ANs AeTanei, UMeLWnX COOTBETCTBYIOWMIA 3N1eMeHT B BbibpaHHOM cTonbue. Onuusa moxeT 6bmb
ncnonb3oBaHa Ana reHepaummM paBHOMEPHOro pa3MeLLeHns B COOTBETCTBUM C PUCYHKOM MO CeTKe.

[etann, ans KoTopbix TpebyeTca pasMelleHne No MaTpuLe, UCNOMb3YIOTCS paHblUe OCTalbHbIX M pa3MeLlaTcs
C pacnonoxeHwem cTonbuos * CTpok B 3aBUCMMOCTKU OT cBO6OAHOrO MecTa Ha naHenu. YTobel onpesennTb
MeTO/ pa3MeLleHns, Kaxabil parMeHT Take MOXHO NpoaHann3npoBaTb, NMPUMEHSI CTpaTerum aBTOHOMHOIO
cnapuBaHusl, 4To6bl ONTUMM3MPOBATL CETKY pa3MelleHns. MaTpuyHoe pa3MelleHne BbINoSHAeT pasMelleHuns
AeTanen c NOBTOPEHMEM eANHWLLbI, KOTOpas MOXET COOTBETCTBOBaTb OAHONM AeTanu, BCeraa NnoBTOpsoLLencs ¢
TeM Xe CaMbIM BpalleHneM, uin AByMs 4acTAMU, C B3aWMHbIM COOTBETCTBUEM, OMNpedesieHHbIM C BpalleHneM Ha
180 °. lMosTopsatOWMUINCS 610K, COCTOALMNIA U3 OAHOM AN ABYX YAacTeln, 3aTEM MOXHO MO3MLMOHMPOBATb,
oLeHMBasa u3MeHeHue nosopoTta Ha 0 ° nnam 90 °.

&.J Packpoi: KHoMka 3anyckaeT NMpoBEpPKY HAaCTPOEK WM NOC/eAyHoLY0 ONTUMMU3aumnio packposi. KomaHaa
MOXeT 6bITb OTMEHEHa, eCNnM HAaCTPOMKK TpPebyoT MCnpaBaeHUN.

[aBalite nogpobHO pacCMOTPUM CTpPaHULLbl HACTPOEK:

e TexHosorus: Bbi6paTb TEXHOMOMNIO AN MPUCBOEHNUS NPODUISM.
e TpuMeHUTb: BLIGOP A5 NPUMEHEHUS TEXHOJIOMMM
e TpuMeHUTb TakKe K NPpohwiaM C 3afjaHHOWU TEXHOJIOMMeN: NPUMEHSIET TEXHOIOMUIO TaKXe K
npodunamM, yxe oTKpbTbIM onepaumen setup. Ecam aTa onuusi He BbibpaHa, UHCTPYMEHT NMpPUMEHSIETCS
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TONbKO K OTKPbITbIM NPodUASM Uin NpoduasM, KOTopble HauMHalTCcs ¢ onepalum TEOMETPUYECKON
noAaroToBKY;
Bbibop TexHONormm He TpebyeTCs: €CAN OH He BbINOSIHAETCS, Kaxabih npodunb 6yaet npuMeHATbCS 6e3 npaBku
Mo CpPaBHEHUIO C UCXOAHbIM TEXHONOMMYECKUM NPOrpaMMMpPOBaHNEM. B 4aCTHOCTU, MOXHO MPUMEHATb NPOdUIn
C APYTMM AMAMEeTPOM TEXHONOMMWU: B 3TOM CJ/ly4ae reoMeTpuyecKmnin rabaputHbin NPSIMOYrofIbHUK KaXXAoro
npoduna ysennymBaeTcs Ha 3aAaHHbIA gnameTp.

e Pa6bouas o6bnacTb: Y3€en rpynnmpyeT nonsa, nonesHbole Ang HadHa4dYeHuna KOHTypa, Nosie3Horo ans pa3Meu.1eHvu7|

e Mcnonb3oBaTb rpaHb KaK KOHTYP: BbibpaTb A9 UCMOAb30BaHUS BCEN TeKYLLEN rpaHN B KayecTse
rabapvTHOro NpPAMOYrosibHMKa AN8 pa3MelleHuin. B kayecTBe anbTepHaTUBbI MOXHO MPUCBOUTb KOHTYP,
yKasbiBas ABE KpalrHMe TOYKMU:

e X1, Y1: koopaMHaTbl TOYKN MUHUMaNbHOro rabaputa

e X2,Y2: KOOPAWHATbI TOYKM MaKCUMasbHOrO rabapura.

BbibpaTb 3Ha4oK Al nons X1 AN UHTEPAKTMBHOMO CUUTbIBAHWA Npodunsa: rabapuTHbii NPSIMOYrofIbHUK

npocwuna aBToMaTUYeCcKu 3a4aeT nons 4 KOOpAMHarT.

durKcupyeTca MMHMManbHoe 3HayeHue Ans rabapurta KOHTypa pasMelleHus, npuMeHsemMoe ans obonx

pasMepoB M paBHOE MaKCUManbHOMYy rabapuTty ykasaHHbIX Npoduien.

e Mcnonb3oBaTb 3aMKHYTbI NPodwWIb Kak KOHTYP: Bbi60p AOCTYMNEH U NMPUMEHUM TOMbKO B Cllyyae
Packposi True Shape. BblbpaTb, 4T06bl pa3pelwmnTb NCNOb30BaHWE KOHTYpa, 3a4aHHOMO 3aKpbiTbiM
npodwunem:

:
e Onepauua npodwuna: BbGPaTb 3HAYOK u‘? Ansa Bblbopa npodunst B UHTEPAKTUBHOM pexume. lMNpodunn,
MCnoJsib3yeMble AN pa3MeLlleHnn, NCKYaTCcsa, n npodunb gomkeH 6bmb 3akpbr. Mons ( X1, Y1, X2,
Y2 ) 06HOBASAKOTCS aBTOMaTM4eCKM CO 3HAaYEHMSIMU, COOTBETCTBYIOWMMN pa3mepaM caMoro npoduns.

¢ PaccTtosiHue KpaeB: cBoboaHoe MPOCTPAHCTBO OT KpaeB NMpAMOYroJibHMKa 3ano/IHEHUA
¢ PaccTtosiHue MapuwpyToB MHCTPYMEHTA: pacCTodAHuE, npm6aBnﬂeMoe K OANaMeTpy TeXHONOornn, anga
onpeaeneHusa CbaKTVIl-IeCKOFO PacCCTOAHUA pa3MeLllaeMbIX netanen

e HanpaBneHue: BbibpaTb HamnpaBieHWe nogayn ANs pasMeLleHnin U3 AByX npeanaraeMblX NyHKTOB:
e [OpM30OHTanbHOE (Ha PUCYHKE: C/lyyaun crnpaBa C rOPU3OHTANIbHOM KPacHOM CTPenKomn)
e BepTukanbHoe (Ha pUCYHKe: Cay4Yyanm cneBa C BEPTUMKaNbHOM KpacHOM CTPesikon)

* icxonHana BepluMHa: BbibMpaeT MCXOAHYIO BEPLUNHY ANS pa3MeLleHnin U3 YeTblpex npeanaraeMbiX NyHKTOB!:
e CneBa-BHu3y (Ha pUCYHKe: Cayyan Ha NepBOW CTpoKe)
e CneBa-Beepxy (Ha pucyHKe: cay4yau Ha BTOPOWN CTpoKe)
e CnpaBa-BHu3y (Ha pucyHKe: calyvyau Ha TpeTbel CTpoKe)
e CnpaBa-Beepxy (Ha pucyHKe: cllydyau Ha YeTBEepTOW, NocneaHen, CTpoke)

HacTpoiikn HanpaBneHue n UcxogHas BepluMHa MOXHO MFHOPMPOBATb NPU UCMOIb30BaHUMU
nepeMeHHOro KoHTypa.
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e CrpynnupoBaTb BHYTPEHHMWE MapLUPYThbl: BbiGpaTh ANs rpynnupoBaHUsi B OAUH 3/IEMEHT MapLupyThi,
uMelolwme rabapuT BHYTpW Apyroro maplpyTa. [puMep rpynnbl, pacno3HaHHO aBTOMaTUYECKH,

COOTBETCTBYET PUCYHKY.

A - BHewHwit npodunb
B, C, D, E - 5710 npodunu sHyTpn A: rabapuTtHblii NpAMOYrofbHUK KaX/oro U3 HUX HaXOAWUTCS BHYTPU

rabapuTHOro npsiMoyronbHuka A

CoBOKYMHOCTb 5 npodunen obpasyeT O04HY rpynny, a BO3MOXHbIE MO3ULMOHMPOBAHUS COXpaHAaT 6e3
M3MEHEHUI B3aMMHbIe MOJTIOXEHUSI UCXOAHbIX MapwpyToB. MUHUManbHas rpynna coCTOUT U3 O4HOro
MapuwpyTa.

e BHelHue MapLpyTbl 4O/DKHbI 6bITb 3aMKHYTbI: BbiGpaTb, A0/KHbI /1N BHELIHNE MaplwpyThbl 6bMb

reoMeTpuyeckmn 3aMKHyThl. B 3TOM cilyyae 1 B NpueBeAeHHOM Bbile npumepe: A He pacnosHaBancs 6bl Kak
BHELWHWM npoduib, ecnun 6bl HEe H6bU1 3aMKHYThIM.

BHUMAHME: 13 oLeHKN KpalHMX ToOYeK Npoduns UCKIUYeHbl BXOAHbIe/BbIXO4HbIE OTPE3KH,
3anporpaMMMpoBaHHble Ha onepauun setup
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¢ MMHMMMIMPOBATb ra6apuTHbIN NPAMOYIONbHUK: Bbi6paTh, YTO6bI BKIIOUYMTL MOMCK BPaLLEHMS, KOTOpOe
COOTBETCTBYET MUHMMASIbHOMY pa3Mepy KaAoM rpynnbl MapLlwpyToB, AJ1 KOTOPbIX BK/OYEHO BpalleHue (CM.
BTopylo CTpaHuLy HacTpoek). OTa HoBas MO3MLMA 3aMEHAET OPUrMHAbHYIO, AN NOCIeAYIOWEro NpUMEHeHNs
BO3MOXHbIX MOBOPOTOB.
3ajaHve 3a4aeTcs aBTOMaTMUECKM BCEM rpynnam.

¢ MpUMeHUTb UCXOAHDbIE onepaLmn: BbI6PaTh A/1s pasMeLlleHns TakKe UCXOAHbIX MapLwpyTos. Mpu

HEaKTMBHOM BbIBOPE MCXOAHbIE ONEpaLM HE MEHSAIOTCS U UX NO3ULMOHMPOBAHNE HUKOUM 06pasoM He

yyacTBYyeT B onpeaesieHnn npoueaypbl packpos

¢« MakcuMmanbHoe BpeMs pacueta [c]: 3agaeT MakcuMMasnbHOe BpeMs, 3@ KOTOpoe ClieayeT 3aBepLuTb
pacyeT pacKposi, BblpaXXeHHOe B CeKyHaaxX. MMHMMasibHoe 3HauuMoe 3HauveHue - 20 cekyHa, 3HayeHue 0
OTKJ/Il0YAET BCE BPEMEHHbIE Npeserbl.

Ha BTOpoOli CTpaHuLe OKHa MepevyuncieHbl rpynnbl Npodune ¢ BO3MOXHOCTbI0 U3MEHEHUSI MOpsSAKA UX 3a4aHus 1
pa3MeLleHus.

E Packpon
Ry IE_I e |H

W

CEIEar:
1 [ 11557*13252 M o %0 ~MODO1w o o
2 [ 49474947 b s %0 ~MODOw o o
3 |4 46354635 1 & %0 ~MODO1w o o
4 [ 59675967 M & %0 ~M OOl o o
» 5 | [#] 194.15° 17566 o %0 ~ O OO o o
g [ 79117172 b o %0 ~MODO1w o o

Mocne npuMeHeHWs 3aAaHuii NpeabiayLlein CTpaHuubl 3a4aHns B Tabnuue MoryT npeTepneBaTb 6onee unm MeHee
KOMMAEeKCHble Un3MeHeHusi. [loATBepXAeHWe HacTpoek C OTO6paXXeHHOW nepBOW CTpaHuuLeln MOXeT He
NPUMEHSITbCS HaNPsIMy10, @ Bbi3blBaTb MOAK/OUYEHME CaMOI CTpPaHULbl Tak, YTo6bl MO3BONMUTL YBUAETb BO3MOXHbIE
aBTOMaTU4YECKUNE UBMEHEHNS.

Kaxaas CTpOKa Tabnuubl 3apaet rpynny, a KaxAabli cTonbel 3aaaeT 3agaHue rpynnbl:
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e 3aro/JIoBOK CTPOKW: HOMep MO MopsaKy, MNPUCBOEHHbIN aBTOMaTUYECKM W WCMOMb3yeMbli B KayecTBe
OAHO3Ha4yHoro naeHtudmkatopa (ID) rpynnbi

¢ ON: BbibpaHHas kneTka NoAKAYaeT UCMOosb30BaHWe rpynnbl. BoibpaTh a4yenky 3aronoska ctonbua ans

rnpaBKKN KNETKKN BCeX CTPOK B Tabnuue (Npy Hannuum BbibpaHHbIX CTPOK NMpaBKa OrpaHnMyMBaeTCst MMKU)

e L¥H: pasmepbl rabapuUTHOro NpsiMOyrosibHWUKa (3TW MoJis He peAakTUpyTCcs)

e Lo kneTka BbibpaHa, €Cnn BHELIHWI MapLpyT rpynrbl reoMeTpu4eckn 3aMKHYT (Nosie He MoXeT
pefaKTMpoBaThbCs).

Cronbeu MoxeT 6bTb HE BUAEH, €C/IN BHELUHWE MYTWU A0XKHbI 6bMb 3aMKPHYThI (CM.: HacTpoMKa Ha
npeablaylien cTpaHumue)

e 3 to: kneTka MOXeT NMpUCBOUTbL HOMEpP MO MOPSAKY rPynnbl, C KOTOPOW byaeT accouMmMpoBaTbCs TeKyLas
rpynna, B pexuMme py4Horo rpynnupoBaHus. CornacHo 3aAaHuio Ha pUCYHKe, rpynnbl (2, 3, 4) accouumpyroTcs
C rpynnow 6:
* Takum obpasom, rpynna 6 6yaeTt cocTosTb U3 4 npodunen,
. rabapuTHbIi NpsAMOYrofbHWK o6pa3oBaHHOM TakuM obpasom rpynnbl 6yaeT COOTBETCTBOBATh
obbeanHeHuo rabapuToB Kaxaoro MCXoAHOro MapupyTa
. BO3MOXHble MO3MLMOHMPOBaHMA ByayT coxpaHATb 6e3 M3MeHeHUI B3anMHble NMOJSIOXKEHUSA UCXOAHbIX
MapLipyToB
BHUMAHME: npv noakntoyYeHHoW onumm BHeWwHe MapLlupyTbl 4OJ/1KHbI 6bITb 3aMKHYTbI U €Cau rpynna 6
COCTOUT M3 OAHOro Npoduns, pyyHoe rpynnMpoBaHve 6yaeT NpUMEHATLCSA TOIbKO eCsiv Npodunb
reoMeTpuyeckn 3aMkHyT. Ecnm rpynna 6 3agaHa C HECKOJIbKMMKU MpoduUasiMu, 3TO YC/IOBUE YXKE BbINOSHSAETCSA.

MO>XHO aKkTMBMPOBaTb BbICTpoEe 3alaHue BpPy4YHyto. B Hawem npumepe:
L] BblbpaTb cTpoku rpynn (2, 3, 4)
L] LeNIKHYTb NPaBOM KHOMKOM MbIWN S4eliKy 3arosioBka rpynnbl 6
3aflaHue kneTok ctonbua X to 6yaeT BbINOMHATLCS aBTOMaTUYECKMU

™
o %t BbibpaTb KAETKY 4S5 NOAKIOYEHUS pa3MeLleHns rpynnbl TakXKe ¢ NOBOPOTOM Ha 90° OTHOCUTENbHO
OPUrMHaNbHOIO UM MUHUMaNbHOIO rabapwTa, onpeaeneHHOro asTomMaTMyeckn. Ecnm knetka He BbibpaHa,

AeTanb MOXEeT pa3MeLaTbCs TOJIbKO KakK M3HayallbHo.
B cnyuae Packposi True Shape, Bbl6Op BbINOMHAETCA B CNUCKE M3 3 3anMcen, C BO3MOXHOCTbIO Bbibopa m

BpalleHusa any, NpUMEHMUMOro TosIbKO B (PyHKLWOHaNbHOCTU True Shape (3HayeHue, COOTBETCTBYOLLEee
BpalleHuto any, HasHavaeTcs B KoHurypauum packpos).

BHUMAHME: npv rpynnnpoBaHumn HECKOJIbKMX Npodwuier, A0CTaTOYHO TONbKO OAHOI0 Npoduns, MMetLWwero
CBOW OrpaHMYeHns Ha BpalleHue, YTo6bl AeaKTUBMPOBaTb Mose rpynmbl.

BbibpaThb fueliky 3aronoBka cTtonbua Ang NpaBKW KNeTKU BCeX CTPOK B Tabnuue (Npu Hanuuum BbiIBpaHHbIX
CTPOK MpaBKka OrpaHMYMBaETCs UMK).

. ‘ : Bbi6paTb, UTO6bI pa3pellnTb pa3MelleHne BO BHYTPEHHUX Npodunsax rpynnbl. Belbop urHopupyetcs,
€C/IN COOTBETCTBYHOLLEe MOSHOE BK/OYEHUE Ha KOMaHAHOW CTpoKe AeakTuBMpoBaHo. CTonbel MoxeT 6bMb
HEBWMAUMBIM, U BbIGOP MMEET CMbIC/ TOMbKO B Cllyyae pa3MmelleHus True Shape

. @ Bbl6paTb none, 4TOObI BKNKOUUTD npuMeHeHNe aBTOMaTU4e€CKOro KnacTtepa I'IpOCbVIJ'Iﬂ Mo CpaBHEHUKO C
OANHOYHbIM pas3MeLlleHNEM. BbIB60p UrHOPpUPYEeTCA, €Cnin COOTBETCTBYHOLWEE NONTHOE BK/IOYEHUE Ha
KOMaHAHOM CTpOKe AeaKTUBUPOBAHO.

Cronbel mMoxeT 6bITb HEBMAUMDBIM, U Bbl60p MMEET CMbIC/T TOJIbKO B CJly4dae pa3MelleHunsa True Shape.

- BblbpaTb nose, 4Tobbl 3aNpPoCUTb pasMelleHne B COOTBETCTBUM C pa3paboTkor no matpuue. Boibop
UrHOpUpyeTCs, ecnn cooTBeTCTBYoWasn obwasa akTMBaums Ha NaHenn KoMaHa AeakTuBupoBaHa. Ctonbeu
MOXeT 6bTb HEBMAMMBIM, U BbIBOP MMeeT CMbIC/T TOJIbKO B C/ly4ae pa3MelleHus True Shape v pa3MelleHus B
npsiMOyronbHou pabouelt obnacTu.

L1
e I1" : pasmellaemoe KONMYECTBO. 3a4aThb NOMOXKUTENbHOE 3HauYeHue (>=0) He 6onee 999. MNone
MHULManusnpyeTcs co 3HavyeHveM MoBTopeHun, 3aZlaHHbIM Ha npeabiaylein cTpaHvue. MoXHO NpaBuTb
3agaHue, auddepeHumpys Tpebyemoe KOANMYECTBO ANa KaXKAOoM rpynnbl. 3a4aHue rpynrnbl, aCCOLMMPOBAHHOMN
BPYYHYIO C APYrOW, UTHOPUPYETCSH U NPUMEHSAETCS 3HAYEeHMEe UCXOAHOM rpynnmbl.
B cnyyae noaknoYeHUs TONbKO OAHOM rpynmbl U 3HayeHns 0 npouenypa packposi 6yaeT CTpeMuTbCs
pasMecTUTb MaKCUMasbHOE YMUC0 BO3MOXHbIX MOBTOPEHUI ANS 3TOW rpynnbl.

il
oS : 3HaueHWe Bbile NpeabiyLero 3a4aeT MaKCUManbHOe UCMOMb3yeMoe KonMuecTso (He 6onee 999):
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pasHuLa Mexay ABYMSl 3HAUYEHUSIMU - 3TO KOSIMYECTBO, KOTOPOE MOXET MCMOMb30BaTbCS AN 3anoSIHEHNS
30Hbl 3aMO/IHEHUSI TOJIbKO MOC/E pa3MeLLEHUs BCEX MPYMM. 3ajaHune rpynnbl, aCCOLUMPOBAHHON BPYUHYIO C
APYroi, UTHOPUPYETCS U NPUMEHSETCS 3HAaUYeHUE UCXOAHOW rpynnbl

f' : cTonbey ynpaBnseTcs aBTOMaTUYEeCKMU M NOKa3biBaeT KOMMYECTBO, haKTUYEeCKN UCMOIb3yeMoe noce
peweHusa Nesting (none He MoxeT 6bMb OTpeAakTUPOBAHO).

- —
—
- —_

. MpuopuTeT: rpynnbl C Ha3HAYEHHbIM NMPUOPUTETOM UMEIOT MPEUMYLLECTBO B PELUEHUN pacKpos

(3HauyeHne no ymonyaHuto: 0; MakcuMmanbHoe 3HadeHue: 100). Kak MHTeprnpeTupyeTcs 3HadeHue npuopureTa,
onpegenseTcs onuuneli bosiee HU3KWI NpUOpUTET C Bo3pacTalowmm 3HaueHueM B KoHdurypaumm packpos
(cM. pykoBOACTBO Mo yHKUMAM packpos, B rnase: KoHdurypauums packpos->0nuum packpos).

MakcuManbHoe KoONM4ecTBO Npodunein, KOToOpoe MOXHO 3anpocutb, cocTasnset 10000.

O6wune 3aaaHNs OKHa COOTBETCTBYIOT I'Ipe,D,CTaBJ'IeHHOVI HUXe CUuTtyauunm

B neBoi YyacTu BbiaeneH NPSIMOYrofIbHUK pasMeLleHus.

B npaBo# 4YacTu BbiaeneHbl rpynnbl Nnpodunen, Kaxaas 3akatoyeHHas B rabapuTHbIA NPSIMOYrONIbHUK U
0603HavYeHHasi HOMepOM Mo MOPSAKY:

erpynnbl 1 1 5 nokasbiBaloT NnpuMeHeHne onuvm CrpynnuMpoBaTb BHYTPEHHWE MapLUPYTbI

e OCTasnbHble rpynnbl (2, 3, 4, 6) He rpynNNUpyIOTCS aBTOMaTUYECKU, T. K. HE OTBEYAlOT KPUTEPUIO BHYTPEHHUX
MapwpyToB. Kak nokasaHo Bbille, 34eCb OHW MOrYT rpynnupoBaThbCs BPYYHY B OAHY rpynny (B npuMepe: 6).
Mpy M3MeHeHMn TeKyLen CTPOKN B Tabsmue COOTBETCTBYOLWAs rpynna BbigensetTcsa rpaduyeckm (Ha puCcyHke:
rpynna 5).

Mpeanonarasi NpsiMoyroibHbIE Packposi NOATBEPXAEHWE HAaCTPOEK AaeT pe3ysibTaT, NoKasaHHbI Ha pUCYHKe:
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Ha pucyHke BbiaeneH NpsiMOYrofibHUK, 3aAaHHbIN ANs pa3MelleHus npodunen.
Ons kaxaon rpynnbl 6bU10 BbINOHEHO pa3MeweHve 9 nap, B ob6wWelr CNoXHOCTM 27/27 3anpoLleHHbIX
pa3sMelLleHunit.

BuaHo, Kak Kaxzas rpynna MoXeT Mo3uuMoHMPOBaTbCS MO-APYroMy OTHOCUTENbHO MCXOAHbLIX OnepaLunii:
NOAK/0YEHNE Ha MOBOPOT aKTUBUPOBAIO MOUCK MOMOXEHWUS, COOTBETCTBYIOLWEr0 MUHUMaNbHOMY rabapuTy.
PasmeweHnns rpynnel 1 (Npodwnb, NOAO6HbI CTpenike C BHYTPEHHWM KPYroM) NnokKasblBakT, Kak BO3MOXHbI
noBOpOTbI Ha 90°.

VI3MeHMB HacTpOMKM, MOXHO 6yAeT 3anpocuTb HOBOE MPUMEHEHUE PacKpos.

o MpuMeHUTb: BbIGpaTh, YTO6bLI MPUMEHWUTL PE3Y/LTAThl K TEKYLLENH NporpamMme
* OTMeHa: BbibpaTb, YTOObI 3aKPbTb OKHO, OTMEHWB KOMaHAy.

[aBavite nocMoTpuM npumep Packposi True Shape:

Nil : coa
OnuHz Boicota IK Tto G ‘ #

» 1 | 1155 13252 M o 90 v M 10
2 |4 1941 175866 I o 90 v M 10

1 [ 2663 13659 M o 90 v M 10

PasmeleHne npocdunen Tenepb BO3MOXHO HAaXOAUTCS B HEMPSIMOYrOsbHOM obnacTw.
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@J BHOBb 3anyCTUTb: KHOMKA 3anpalunBaeT CHOBa 3anycTUTb Npoueaypy onpefeneHus Packpos True Shape,
npeanonaras, YTo NocrefHee pelleHne pacCuYUTaHO Kak OTMpaBHasi Touka. 3aTeM Bbl MOXETE HaWTu 6onblue
peleHuii, MakcuMyM Ao 10, 1 NpoKpPYyTUTb UX, BbIGpaB TO, KOTOPOE CUMTAETCS NyULUMM:

=
-
! MepeiTu Kk NpeAbiAyLLEMY PELUEHUIO:

MNMepeifTu kK cneayoLWEeMy peLUeHMIO:

ABE KHOMKW NO3BONAKT NPOKPYy4YNBaTb N aKTUBUPOBATbL OAHO U3 BbIMUC/IEHHbIX peLIJeHVIVI.

o MpuMeHUTb: BbIGpaTh, YTO6LI MPUMEHWUTb pe3y/bTaTbl TEKYLLErO pelleHns K TeKylleil nporpamMme.

3anpoc Ha npuvMeHeHWe npoueaypbl Packposi NPUBOAMT K BbINOTHEHWIO Pa3/IMYHbIX NMPOBEPOK AEACTBUTENBHOCTM
3a/laHui C BO3MOXHOCTbIO MOAaYM CUrHaNoB W/Unu nNpaBKuU BbIMOSIHEHHbLIX HACTpoek. PaccMoTpuM noapo6bHo:

e rabapuT KOHTypa pa3MeLleHUs He NpoBepseT MUHUMalbHble pa3Mepbl

. Mo MeHbLUEN Mepe oAHa rpynmna B CNMCKe AO/MKHA 6bTb aKTUBHOM.

PeweHune packposn

| pPROfFESSIONAL |

KomaHaa PeweHue packpos @ HaxoauTcs B rpynne Packpoi npocdwieit Bknaakm MHCTPYyMeEHTbI.
KomaHaa HeaoCTynHa B AEMOHCTPALMOHHOM peXuMe WUau npu akTMBHOM BMAE rpaHn, OTIUMYHOM OT 1.
KomnnekcHoe npeacTaBfieHne MHCTPYMeHTa NoAobHO npeabiaylien rnaBe u CCbUlaeTCcsd Ha Hero Ans
npeABapuTEsIbHOrO aHanusa.

XapaKTepuUCcTUKOM MHCTPYMEHTa ABNSETCS TO, YTO Tenepb pasMeleHne rpynn npodunen BbiNnoJHAETCS He B
pefaKkTMpyeMon nporpamme, a € co34aHMeM HOBbIX nporpamm (*.TCN), KOTOpble MHaye yKa3biBAlOTCSA KaK JINCTbI.

MepBas cTpaHMLa HaCTPOEK MMeeT HECKO/IbKO BapuaHTOB MO CPaBHEHUIO C MEPBOI CTpaHML e HacTpoek
KoMaHAabl Packpo#n.
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I, Pewenue packpoa ? x
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=) Texxonoms
L wamMeTp MHCTPYMEHTE |'H]
=
[MpuMetmTE
MpmrerwTs Takxe K npodwna | [
Manka xparenma (~TCN) CHALBATROS\PRODUCT [ ]
CosgaTte nanky anA pewexta
HMma pewernn TOOL_NEST
=) Mrwres
[ocTynHOS KONWUECTEO 1
[nmxa 1300
BricoTa 800
Tonwwmna 200
PaccToAHWE Kpaes 0
Paccronnwe mapwpytoe wict |0
Hanpaenetue [opUsoHTaANEHEIA Z
HMcxopHan Bepunya Mesrii-HixHmn Z
CrpynnupoBaTE BHYTPEHHKE M
Brewrme MapwpyTel pomessl | [
MuHMMKUS UpOBaTE ra0apUTHLI
MakcumaneHos BpemAa pacuet (20

s 1O

e Manka xpaHeHwus (.TCN): 3To MapwpyT, BblbpaHHbIN ANA peLueHus

e Co3paThb NanKy AJIA peLlUeHusi: BMecTe C KJIeTKOM co3jaeTcs nanka Ans apxvBaLWi, CBSI3aHHbIX C peLleHueEM.
KneTka BblbpaHa n He MoXeT bbb n3MeHeHa

e WMA pelueHusi: 1Ms, NMPUCBOEHHOE pEeLLEHUIO.

Manka, koTopas 6yaeT co3aaBaTbCs AN perncTpauuy NporpaMm peLleHus, A0/HKHa YKasblBaTbCs B MyHKTE
Manka xpaHeHus. ViImeHa nporpamMm nmetoT O6LLYI0 MaTPUYHYIO CXEMY, COCTOSALLYIO U3 UMEHW, OnpeaesIeHHOro
B none Vima peweHuns, 3a kKoTopbiM cneayet '’ (cumBon noavepkueaHusa), 6yksa ans anddepeHUnpoBaHus
OT npeabiayLwmx coxpaHenunn (‘a’, 'b’,...) n Homep no nopsaky.

MpuMepbl cocTaBHbIX UMeH: “tool_nest_al”, “tool_nest_a2"”, “tool_nest_b1".

WHdopMauma o nautax:

e [loCcTyrnHOE KONIMYECTBO: 33aJaTb NOJIOXUTENbHOE 3HaveHne (>=0) He 6onee 100. Ecnu 3HauveHwne - O,
npoueaypa pacCuyMTbiBAET YMCO NaHesnen, HeobxoAnMbIX ANa pa3melleHns oblwero yncna rpynn npodunen

e AnwvHa, BoicoTta, TonwmHa: pasmepbl nauT. Kaxaasa nporpamma (*.TCN) 6yaeT co3paBaTbCs C 3aAaHHbIMU
34eCb pa3MepaMu: eAuHUL A U3MEPEHUs - Takas Xe, YTO U B peAaKTMpyeMol nporpamme.

370 usobpaxeHue ABISETCS NPUMEPOM NpuMeHeHus Packposi True Shape:
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I"| Pewienne packpon ? X
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- Sheet_2

1 1155 13252 0 any |v 20 -

> 2 1941 17566 0 any |v| [] 20
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PelweHre MoxeT NpMBecTn K CO34aHMI0 HECKONbKMX nporpamMm TCN: Ha pucyHke 2.
Bbl MOXeTe co34aTh HOBbIE pelleHns, KaK YKa3aHo O npeabiaylieM UHCTPYMEHTe, U BbibpaTb pelueHne Ans
NPpUMeHeHns.
Mo 3aBeplieHnn Npoueaypbl 0To6paxaloTcs CoobLeHNs, ONUCbIBAKOLLNE NCXOA U YKa3blBaloLmne Yncao
pasMeLLeHn N YNCNO 3aperncTpmMpoBaHHbIX MPOrpamm.
Mporpammbl TCN co3aatoTcst € UCNonb3oBaHWeEM daiin NpoToTMna NporpaMM MW naHenen packpos B KayecTse
OTNpaBHOM TOYKW, B 3aBUCUMOCTUN OT TOr0O, YTO Ha3Ha4YeHO B KOHdUrypauum dyHkUnn Packpos (CM. pyKOBOACTBO
0 dyHkuun Packpos, rnasy KoHdurypauma Packposi->Onuumn Packpos).
B 3aBMCMMOCTM OT NapaMeTpoB coxpaHeHus nporpamMm *.TCN u pesynbratoB paboTbl dyHKUUKN Packpos, MmoxeT
6bITb OTKPBLITO OKHO AN Bblbopa Takxe coxpaHeHus dainos ¢ npeobpasoBaHneM opmaTa, Cpean Tex, KoTopble
AOCTYIMHbI B KOHPUrypauuu.
Mo 3aBepLueHnM BbINOSIHEHUSA MHCTPYMEHTa NyTh, 3aAaHHbI ANS coxpaHeHus nporpamm *.TCN, 3apaeTcs kak
NOC/IeAHUIN OTKPbITbIA ANS NOCAEAYIOWEr0 OTKPbITUSA MPOrpamMMbl.
10.6 IMMpoaBMHYTblIE€ MHCTPYMEHTbI B NMpOrpamMmMe rpaHu

Co3paTb (PUKTUBHYIO rpaHb U3 reoMeTpum

| prOFESSIONAL |

OTa KOMaHAa Noaks4yeHa Ha Buae rpaHu U ¢ nNporpaMMoin C HenycTon rpaHbto. MHCTpymeHT Co3aaThb

(PUKTUBHY O rpaHb U3 reoMeT pumn U Bbi3biIBaeTcs B rpynne MpoaBUHyTbIe BkIaAku MpUMEHUTb.

B cnyyae rpaHu-petanu:

e 3Ta KOMaHAa He paboTaeT, ecnu Tekyllas onepauns NPUMEHSIeTCS K aBTOMaTUYECKOM rpaHu;

e 3Ta KOMaHza He paboTaeT, ecnu Tekyllas onepauns NPUMEHSIETCS K aBTOMaTUYECKOM UK PUKTUBHOW rpaHu
TNa KpUBOW WU NOBEPXHOCTH;

e 3TO KOMaHza oTobpaxkaeT ABYXMepHOe NMpeAcTaB/ieHUe, C paHblo Ha BUAY, COOTBETCTBYIOLLYO FpaHu
NpUMEHEHUsI TEKYLLEN onepaLluu.

3T0 WHCTPYMEHT ANnd ynpoweHHOro cosaaHua CbVIKTVIBHbIX rpaHeVl Ha OCHOBE JIMHEWHbIX Un 3aKpyrneHHbIX
OTPE3KOB, YX€& 3anporpaMMmMpoBaHHbIX Ha rpaHU.

|-|pVI o6Hapy>Keva| JNINHENHOro OTpe3Ka, OTHoCcAWweroca K OpMeHTMpoBaHHOMY I'IpOCbVIJ'HO, AaeTc4a 3anpoc,
OPUEeHTUPOBAaThb JINTpaHb Ha OCHOBe ﬂpOdJVIﬂﬂ:
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e MPW NOJIOXKUTENBHOM OTBETE CO3J4aeTCsl rpaHb, HAaK/IOHEHHAsi OTHOCUTENIbHO BEPTMKAIbHOMO Hamnpas/ieHus
rpaHu;

e MpW OTpULATENbLHOM OTBETE CO3JaeTCs rpaHb, BEPTUKaNbHas TEKYLLEN rpaHu.

BO3MOXHOCTb CO3ZlaHuUsl FpaHu U3 3aKPyr/IEHHOro 3/IEMEHTa onpeaenseTcss BO3MOXHOCTbLIO yNpaBisTb

3aKpyrneHHbIMU rpaHaMu.

Mocne HaxoxaeHus oTpe3Ka (MbIWb) OTKPbIBAETCS OKHO 3a4aHui GUKTUBHbLIX FPaHEN.

Monsa 3a4atTCcs UCXOAS M3 MONOXEHWUI, onpeaeneHHbIX No yKa3aHHOMY OTpe3Ky.

BcTaBka OUKTUBHOM rpaHn B NepeyeHb rpaHel nporpaMmbl OCYLLECTBASIETCS NOC/E BbIX0Aa C NOATBEPXKAEHUEM U
NPOBEPKU reoMeTpUYeCcKoli NpaBUIbHOCTU rPpaHu.

Mocne BCTaBKW MOXHO MPOAO/HKaTb KOMaHAy, yKasbiBas APYron IMHEWHbIM OTPe30K, UAN BbIMTU U3 KOMaHAb,
Haxumas knasuwy [ESCAPE].

BHUMAHME: ecnun nogkaoyeHO ynpasBsieHNe 3aKpyrieHHbIMU rPaHsaMU, MOXHO BbibpaTb TakKXXe 3aKpyrfieHHbI
reoMeTpuyeckun anemMeHT (Ayry B MIOCKOCTU Xy FpaHu).

BHUMAHME: >Ta KOMaHAa OTCYTCTBYeT Ha BuAe 3aKPYr/1eHHOW PUKTUBHOM rpaHu uUam 3a4aHHON Kak
NMOBEPXHOCTb.

F'paHb, BCTaBJIeHHas Npu NOMOLUM 3TO NpoLeaypbl, HUIKOMM 06pa30M He OCTaeTCs CBA3aHHOM C

JIVHEHbIM OTPE3KOM, UCMOJIb30OBaHHbIM /1S €e 3aaHus. DTOT OTPE30K MOXKEeT MEHSATbCS WIN YAANATbCA
M 3TO HUKOMM O06pPa30oM He noBJieveT 3a co60ii aBTOMaTU4ECKoe U3SMEeHEeHUe WK yAaJiIeHue rpaHu.

Co3paaTtb NOBEPXHOCTb, UCXOASA U3 reoOMeTpumn

| pPROfFESSIONAL |

OTa KOMaHAa NoAK/oYeHa Ha BUAE rpaHW U C NMporpamMMoli C HEMYCTOW rpaHblo. UHCTpyMeHT Co3aaThb

NoBEpPXHOCTb, UICXOASA U3 FreEOMeTpun Haxoautcsa B rpynne NMpoaBuHyTble BKIaaku MpUMeHUTb, C
aKTMBHbIM NOAKOYEHNEM (DYHKL UM,

OnucaHne accoummpoBaHHOM PyHKLUM CM. B CNeunasnbHOM AOKYMEHTaunn, KOTOPY MOXHO BbBBaTb KOMaHAOM

“PyKOBOACTBO MO MOAENNPOBAHMNIO” B MEHI0 .

Co3pnatb MOoAenMpoBaHUe, UCXOASA U3 reoOMeTpumn

| pPROFESSIONAL |

OTa KOMaHAa Noak/4yeHa Ha Buae rpaHu M ¢ NporpaMMoin C HenycTon rpaHbto. MHCTpyMeHT Co3aaThb

MoaenmpoBaHue, uICxoasa U3 reomeTpmm Lﬁl HaxoaAuTC4a B rpynne npOﬂBMHyTble BKM1aaKu anIMeHVITb, C
AKTUBHbIM NOAKNKYEHNUEM pa3aena MO,D,eJ'IVIpOBaHVIe.
OnucaHune aCCOLl,VIVIpOBaHHOVI beHKLl,VIVI CM. B creuuvanbHom OOKYMEeHTauun, KOTOpyr MOXHO Bbi3BaTb KOoMaHaomn

“PyKOBOACTBO MO MOAENMPOBAHUI” B MEHIO ',

Co3patb WpudT, UICXOAA U3 reOMeTpuUmn

| pPROfFESSIONAL |

STa KOMaHAa NoAK/YaeTcs Ha BUAE rpaHn C NPOrpaMMon C HeMyCTOW rpaHbio U MOXET ObTb HEe MOAKIIOYEHa B
3aBMCUMOCTM OT KOHpurypaumm TpaCAD. UHcTpyMeHT Co3aaThb WpUdT, UICXOAA U3 reOMETPUM BbiBbIBAaeTCS B
rpynne MpoaBuHyTbIe BKAaakn MpUMeHUTb.

STa KOMaHAa No3BOJISIET 3a4aBaTb CMMBO/ KJIMEHTCKUM WPUEDTOM HauymMHasa C 3anporpamMMUpOBaHHbIX NMpodunen.

CkaeM cpasy, uto uenbio TpaCAD ABNsieTCA BO3MOXKHOCTb MUCMOJ/Ib30BaHUsA KJIMEHTCKUX WPUGDTOB, a He
noJIHOe TLuaTesibHOe UX reHepupoBaHMUEe: ONUCAaHHbIN 34€Cb MHCTPYMEHT NOKaXeTCH OrpaHU4EHHbIM, HO

OH NpeAycMaTpUBaETCA TOJIbKO B KauecTBe AOoMNOJIHUTENIbHOW (byHKLMK, MO3TOMY HE AAO/HKEH CUMTATbCH

HEMOJIHbIM.

dopMaT KIMEHTCKUX WPUDTOB NPOCT U AOKYMEHTUPOBaH U B 6a30Boi MHcTannsuum TpaCAD npuBoauTcs ero
npumep.
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JTioboi nonb3oBaTeNlb MOXET CO34aTb MO XENaHUo Apyrue, UCnonb3ys PoHOBOE M306paXKkeHne TeKyLen rpaHu un
BblMepuMBas NoJUIMHUA No OHOBOMY PUCYHKY.

WHcTpyMeHT Co3ganue wpugTa, ncxoas n3 reoMeTpuy MoxeT B 3TOM Cjlyvyae UCMoNb30BaTbCs ANS CO34aHus
nepBoi pegakumm CMMBOJIOB.

HauuHas ¢ nporpamm TpaCAD, HanpuMep, MMNOPTUPOBaHHbIX M3 BHelwHero dopmaTta (DXF wan ap.), MOXHO,
HanpuMmep, NpeayCMOTPETb pPa3floXXeHne MoAyns SKCropT B aiin wpugTa.

Kak yxe roBopunocb, CUMBON B (aline KAMEHTCKOro wpudTa OnMcbiBaeTCs OAHUM UM HECKOJIbKMMU NpodunsiMu,
KaXAblli N3 KOTOPbIX XapaKTepusyeTcs Kak NOSWUIUHUS.

M3HauvanbHO NpeanaraeTcsi CNUCOK ainnoB, MHCTAIMPOBAHHBIX B KaYecTBe K/IMEHTCKUX LWpUdTOB, C
BO3MOXHOCTbIO 3alaHus HOBOTro WpudTa.

3aTeM 3anyckaeTcsa npoueaypa MHTEPAKTUBHOMO BbibOpa paccMaTpuBaeMbIx Npodunei:

e MOXHO BbIGBpaThb TOJIbKO NMPOCTble NPOoduAnN, T. €. NONHOCTbIO 3aaHHble JIMHEWHbIMW OTpe3KaMu, AyraMmu unm
pa3MeTKOW;

e 3aKpYyrfieHHble OTPe3KW Ha MIIOCKOCTU HE MPaHN CUYUTAKOTCS JIMHENHBIMU OTpe3KaMu.

|-|pVI 3aKpbTnn VIHTepaKTVIBHOVI npoueaypbl C noATBEPXAEHMNEM OTKPbIBAETCA OKHO, AOMOJIHAKOLWEE KOMaHAY !

L2 ==
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KrnmeHTCrui wpwdT Digit
BricoTa nponucHeb: SyKe 199.1582
Ok ] [ OmeHuTs

o KnueHTCckuii wpudT: nMa BbiGpaHHOro wpudTa (He MoXeT 6bTb U3MEHEHO)

e BbicoTa nponucHbIX 6yKB: BbicOTa WwWpndTa Haa 6a30BOMN NMHUEN. DTO 3HaYeHMe onpeaensieT, HacKobKo
CMMBON WpPUdTa MOXET MOAHNUMATLCS HaA NIMHMEN HanMcaHus. 3TO NoJsie HEUM3MEHSEeMOo U 3a4aeTCs Nnpu
co3paHun wpudTa (T. K. NpY 3a4aHMK NepBOro cCMMBona WpudTa) paBHbIM CYMMapHOMY BepTUKalbHOMY
rabaputy BbibpaHHoro npoduns/npoduneii. Mpu coszpaHum wpudTa 06a3aTeNbHO CneayeT HauuHaTh C 3a4aHus
nponucHon 6ykebl A. B cnyyae gobaBneHuns K yxe 3aAaHHOMYy WPUPTY 3TO 3HAUYEHNE HENb3S U3MEHWUTb.

3HayeHne BbicOoTa NpPONMUCHbIX BYKB MMeeT COOTBETCTBME TaKXe B CUCTEMHbIX WpndTax n MoxeT

MCMNonb30BaTbCA NpoleaypaMun NpUMeHeHns wpudTa Ana MaclwTabupoBaHusa M NO3ULMOHNMPOBAHUS CMMBO/OB Ha

JIMHWUM HanucaHwms.

Ha n3obpaxkeHun cnesa B Macwrabe nokasaHbl BbibpaHHble Npodunu.
Pa3mepbl 3TOM 30HbI ONpeaenstoTca TakuMm 06pa3om, YTOObl BKIOUUTL BECb CUMBOJI, MO3ULMOHMPOBAHHbIA Ha
BEPXHUI KBaZApaHT, Kak MOKa3aHO KYpCOpPOM B BUAE ABYX KPACHbIX JIMHWUN:
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e TOYKA NepecevyeHuss ABYX JIMHUI SBNSETCS HyJleM pasMelleHns CUMBOJIa MO FOPU3OHTaNM U Mo BepTUKanu;

e pasMepbl 30Hbl HAZ4, FOPU30OHTAJIbHOM KPacHOM SIMHWEN onpeaenstoTcs Kak MUHUMYM paBHbIMK 60nblueMy
3HAYEHUIO M3 BbICOTHI WpUPTa U BEPTUKANbHOIro rabaputa npeacTaBieHHbIX Npodunen;

e pa3sMepbl 30Hbl NOA rOPU30HTANIbHOM KPacHOM JIMHWEN onpeaensatoTcs Kak MMHUMYM paBHbIMK BbicOTe WpudTa.

FopmsoHTaanaﬂ 3e/leHasa nNuHuA, npuBeageHHasa B BerHeVI 4acTu M306pa)KeHVI$I, COOTBETCTBYET BbICOTE qumcha.

Mpv 3aaaHuM NepBoro cMMBoa WpUdTa MOXHO MO3MLNOHMPOBATb CMMBOJT TOIbKO MO OAHOM FOPU3OHTasIbHOM
JIMHWM Kypcopa, B MPOTMBHOM CJly4yae CMMBOJI@ MOXHO MO3ULUOHNPOBAaTb BAOb 06EUX NTUHWUNA.
Mo3MuMOHMpPOBaHME Kypcopa Ha rOPU3OHTAsNIbHOM JIMHUKM 3a4aeT PUKCUPOBaHHbLIM cABUI, A06aBAseMbIn K
ropusoHTasnbHOMY rabaputy cumBona: 3TOT cABUr byaeT co 3HakoM "matoc” npu nepemelleHnn cMMBOAa BNpaBo U
CO 3HaKOM "MMHYC" Npn NepeMeLleHnn BfEBO.

Mo3MUMOHMPOBaHNE Ha BEPTUKaJIbHOM JIMHUM Kypcopa 3afaeT CABUI OTHOCUTENbHO 6a30BON IMHWUM NPUMEHEHMUS
cuMBONa. DTOT cABur 6yaeT co 3HAKOM "n/ioc” Npu NnepeMeLLeHn BBepxX U CO 3HAKOM "MUHYC" Npu nepemelleHnmn
BHM3.

3HayeHne CMeLLeHNn NPUBOANTCSA B ABYX SiYEMKaX pSAOM CO JIMHEMKaMM NPOKPYTKM C BO3MOXHOCTbLIO NPSAMOro
3a/laHusl 3HauYeHuin. Kak nokasaHo Ha pUCYHKe, ANa NOoKa3aHHOro CMMBOJA 3a4aHo:

e CMelleHue BHU3, paBHoe -60.51295 MM

e HyJsieBOE CMelleHMe MO0 ropuU3oHTaNu.

Mo3nunoHMpoBaHNe CMMBONA OCYLLECTBAAETCS NpU NOMOLLW ABYX JIMHEEK MPOKPYTKM, pacnosioXXeHHbIX C NpaBoi
CTOPOHbI (BepTUKanbHasa IMHENKa) n BHU3y (rOpu3oHTanbHas NnHerKka) nsobpaxeHus, y ABYX KpaCHbIX IMHUIA:

e MNepeMecTUTb MOABWXHYI YacTb A1 HETOYHOrO MO3ULMOHMPOBaHMUS;

e A1 TOYHOrO MO3MLIMOHMPOBAHMSA BbIbpaTb KpaviHne KHOnku (+ u =).

[Be KHOMNKW, NpefyCMOTPEHHbIE Ha JIMHUKU C NINHEKaMW NPOKPYTKMK, COAEPXKaT COOTBETCTBYIOWME OTK/IOHEHUS OT
HYJ1eBOr0 UCXOAHOI0 3HaYeHWs:

b’l 0b6HyNaeT cMelleHmne No ropm3oHTaNbHON OCK

b 06HYynsieT cMelleHne No BepTUKAbHOM OCH.

PaccmoTpum npumepsl Hanucanus A gl q ‘. B ucnonb3oBaHHOM CUCTEMHOM LWIPUMDTE OHU MMEIOT 3HaUYeHue

paclumMpeHus:

e oz 6a30BylO JIMHUIO - CUMBONbI G U q;

e Hazg 6a30Bol NuHKUeN - cumeon ‘. CuMBON ', HaNpMMep, MOXeT UMEeTb 3aAaHHbIM TakXXe FroOpU30HTasbHbIN CABUI
(co cMeleHneM cMMBOA BNpaBo OT KPAacHOr0 BEPTMKAIbHOIO Kypcopa) ANa yBenudeHust peanbHoro rabapwura.

Fopu3oHTanbHas NIMHeKa NPOKPYTKU B BEPXHEN YacTU NepeMelLaeT CHHIOK BepPTUKaNbHYIO JIMHWIO U NO3BONSIET
3ajaBaTb MOJIOXEHWE 3aLenieHns nocneaytoLlero cuMBona. Mo3MunMoHNpoBaHe 3HaUYMMO, eCI HAaXOAUTCS
crnpaBa OT KpacHOW BepTUKasbHOW IMHWUKM (Kak MOKa3aHO Ha PUCYHKe B NpuMepe).

BHUMAHME: ropusoHTanbHbI CABUM (KpacHas BepTMKaibHas JIMHUS) U NOJIOXKEHME 3auenneHns (CUHAs
BEpPTMKaNbHasA NIMHUS) NPUMEHSIIOTCA B pexnMe MeTpuyeckoe pacctosiHue. B pexuvme NeomeTpuyeckoro
paccTosHUSA paccMaTpuBaeMbin rabapuT COOTBETCTBYET peasbHOMYy rabapuTHOMY MPSAMOYrOfIbHUKY OTAENbHOro
cuMBoONa.

B npaBo# 4acTu OKHa NOKa3aHbl:

e 33aJaHHbIN CUMBO (Ha PUCYHKeE: P);

e KapTa CMMBOJ/IOB, KOTOPY MOXHO 3aAaBaTb. CUMBOJIbI, YXXe 3aAaHHble B WPUDTE, UMEIOT KPacHYH0 KaeMky,
KOTOpasi UICNONb3yeTCs TONbKO AN1St BblAeNEeHUst U He B6loKMpyeT nx MoanduKaumio.

3apaBaeMbii CUMBOT MOXET MOAMMDULMPOBATLCSA HEMOCPEACTBEHHO B S4YEMKe WM npu ero Bbibope B KapTe.

Mpacdunyeckmnini CMMBON B BMAE 3BE340YKW - CUMBOJI, UCMOJIb3YEMbIN AN 3aNMCK He3a4aHHOro CMMBOA.

=
'ﬁrJAccoummposaHHoe TEKCTOBOE MoJie NO3BONSET 3a/laBaTh CUMBOJIbI, “UCMNONb3YoWMe” oAnMH cMMBON (B Hallem
npuMmepe Ha pucyHke 6ykBa P 6yaeT npeacTaBiieHa TeM xe npoduneM, YTo u 6ykea p). TEKCTOBOE MoJie Hesb3s
W3MEHUTb HanpsiMyto:

e HaxaTb kHonky CTRL v cMMBOJ B KapTe Ans fob6aBfeHus Uin yaaneHns cUMBona v3 nons;

e HaXaTb KHOMKY ‘_/ Ans obHyneHns TeKCTOBOro nons.

Kak y>xe roBopuiocb, Npu co3gaHmm wpudTta obs3aTenbHO cneayeT HauuHaTb C 3a4aHusa NponmncHon 6ykebl A,
npyv 3TOM KapTa CMMBOJIOB He MHTEpPaKTMBHa.

Ha pucyHke 3aaH KJMEHTCKUIN WpUdT UCXoas U3 MHCTaNIMPOBAHHOMO CUCTEMHOro wpudTa:
e B BepxHel 4YaCTu pucyHka Hagnucb “Alg“co3gaHa ¢ MeTpMyecKkuM pasMelleHne
e B HMXHEN YacTu PUCYHKA yKa3aHbl MOSIOXEHUS KYPCOPOB, KaK OHU 3aAaHbl B OKHe KNWeHTCKui WwpndT.
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10.7 WHCTpPYMEHTbI YTU/INTDbI

NMpocTraBneHne pasmepos

| prOFESSIONAL |

KomaHabl Haxoaatca B rpynne NMpocTtaBneHue pa3Mepos BKIaaAKkM MPUMeHUTDb.

OTOT MHCTPYMEHT AOCTYMNEH TONbKO ecnun B 6a3e AaHHbIX onepauuni 6bin 3agaH cneymnanbHbii Kog onepauun ans
NMpOCTaBJ/IEHUSI pa3MepPoOB U eC/IN aKTMBMU3UPOBaHbl CBOMCTBa onepaunn "KoHcTpykumna" (none "B") n "Uma" (none
"N").

MHCTpyMeHT npocTaBneHns pa3mMepoB No3BoNAsSeT A06aBNATb JIMHMM NIMEPEHUS K MporpaMme. OTo ocobbie
onepauuun, He onpefensiowme HAKAKoro BbINOJIHEHMS, a@ NpeaycMaTpuBatoLLmne Tobko oTobpaxeHus
KOHCTPYKLMX NPU NOMOLLM NPSAMON AOKYMEHTauuu nporpaMmsbl. Belbop oTpeska Ans npocTaBieHMs pa3Mepos
BbINOJIHAETCSA HEMOCPEACTBEHHO MbiWbiO B rpaduyeckon 3oHe. MHankKauma no nocnenoBaTenbHOCTW onepauuni
npmBoasTCS B 30He "KomaHabl".

MoxHO AenaTb Bbi6Op U3 4 pasfiniHbIX TUMOB NPOCTABJIEHNS Pa3MEPOB:

iz.
. l@ rOpVBOHTaﬂbeIVI: BCTaBJIAET NOPU3OHTA/IbHYKO IMHUIO pa3MepoOB U 3HAYEHNE pa3Mepa.

=3
na <
. E.J BepTuKanbHbIA: BCTaBNSET BEPTUKANIbHYIO JIMHUIO pa3MepoB W 3HAYEHUE pa3Mepa.

. Fopu3OHTaNbHbINM + BepTUKanbHbIN: BCTaBNSET BEPTUKAbHYH JIMHUIO Ppa3MeEPOB U COOTBETCTBYHOLL Ui
pa3Mep. BcTaBnseT ropMsoHTanbHy0 JIMHUIO pa3MepoB U pasMep.

12.
. l@ [AvaroHasnbHbI: BCTaBASET AVAroHabHYO JIMHUIO pa3MepoB M 3HauYeHue pasMepa.

MpVMep ropM3oHTaILHOMO NPOCTaB/IEHNs Pa3MepoB
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10.8

d<-1T42924 Ha pucyHkax npeAcTaBneHa nocienoBaTenbHOCTb 3Tanos,
/‘?’f//— @ HeobX0AMMbIX A5 3aBepLUEHNs BCTaBKU:
=14 2924 -1~ 1) BbmensaTCsa ABe KpavHWe TOYKWN JIMHEMHOrO OTpe3ka Ans

=L pacyeTa ropusoHTasibHOro NPOCTaB/IEHNS pa3MepoB
@ (dX=114.2924)

2) 3ajaeTcs BepTMKasbHOE MOJIOXKEHUE HaAMUCKU NpoCTaBieHuUs
ﬂ pa3mepos
o

3) nocne noaTBepXAEHMS KOMaHAbl BCTaBAseTCS
rOpu30HTasbHbIi OTPE30K CO CTpesikaMu Ha KOHLAaX U HaanNucb
CO 3Ha4yeHueM oTpe3ka (B A4aHHOM ciy4yae 114.29)

BBeaeHHas 34ecb MHdOpPMauUUs No NpocTaBlEHUIO Pa3MEPOB HUKOWM 06pa3oM He 3aBUCUT OT 3/IEMEHTOB, Ha
KOTOPbIX 6bU10 BLINOJIHEHO M3MEpPeHWe (TOYKMW MPUBSA3KM U NP.). DTN SNIEMEHTbI MOIYT MEHSATLCA WKW yAanaTbCs,
Mpy 3TOM He MPOUCXOAMUT KaKoro-/m6o M3MeHEeHUs WM aBTOMaTUYECKOro yAaNeHUs.

PasmMepbl

KomaHabl pa3aMepoB HaxoaaTcs B rpynne PazMmepbl Bknaaky NMpuMeHuTb. NpeaycMmaTpmuBaloTcsa ABe crneumnanbHbie
KOMaHAbl:

. @ PaccTosiHue: n3MepsaeT JNINHeNHoe pacCToAHME MeXAYy ABYMA TOYKaMK, onpeanesieHHbIMU nbbM o6pa30M
B FpaCbVI‘-IeCKOVI 30He. PaccTosiHue Mexay ABYyMSA TOYKaMu npeactaBneHoO JNINHENHBIM CErMEHTOM C YKa3aHunem
d)aKTVI‘-IeCKOFO pacyeTHOro pacCcTtosaHua.

. @ Yron: nsamepsiet yroa Mexay BepluMHON U ABYMS JIMHENHbIMUM CEerMeHTaMm

MonoxxeHne 3TuX ABYyX TOYEK 3aZ4aeTCs MbIWb HENOCPEACTBEHHO B rpadumyeckor 3oHe. NHanKaumMm NpuBoasaTCS
B 30He KOMaHA. M3 KOHTEKCTYyasibHOro MEHK MOXHO MOAKAOYUTL MPUBSA3KY K 06bekTaM nam K ceTke.

MoxeT bbb 0CO6EeHHO MHTEPECHO HAMOMHUTb O BO3MOXHOCTM MCMONb30BaHMS NPUBA30K:

e Ha [paHsax;

e Ha y6wuHe;

e Ha obbekTax 3aknagku.

Mpu noaTBEpXAEHMMN 3TOM KOMaHAbl COOTBETCTBYHOLW NI pa3Mep NPUBOANTCA B MEHI0, B rpynne Pa3mepbl BKNagku
MpUMeHNTb, KakK NoKa3aHo Ha pUCyHKe. MNoka3aHHasa c60Ky KOMaHAa KOMMPOBaHWUS BbINOJSIHAET KONMMpoBaHue
3Ha4YeHUs ANa nocsenyowero NCnosib30BaHus.

@F’ECCTEHI— we
&

L i L

Fasmeps
Mpy nuHenHOM namepeHun (PaccTosiHUE) MOXHO BbibUpaTb U3 U3MepeHUn, onpeaesieHHbIX 475 ABYX MOSIOXKEHUN:
e 3D: TpexmepHoe pacCcTosiHue
e dX, dY, dZ: paccTosiHne Baonb koopanHatbl X/ Y/ Z. Ecnu namMepeHme 6bU10 NOYYEHO 3a CYET UCMOJIb30BaHUS
yKasaTensi Mexay pasfiMyHbIMW rpaHsMK, pacCTOSHUS OTHOCSATCS K abCONIOTHON cucTemMe
KOOpAWHaT AeTanu.

O6uwmMe NHCTPYMEHTbI NporpamMMbl

3T0 KOMaHAbl, umetowmecsa B Obwem Buae, BbBbiBaeMbie B rpynne NMpuMeHUTb K AeTanu Bknaaku MpUMeHUTb.

Bce 3TM KOMaHAbl NPUMEHSIIOTCS KO BCEW NporpaMMe U UMelT dKBUBAJIEHT B MHCTPYMEHTax, NpMMeHuMbIX B Buae

rpaHu.

Mpy NOATBEPXAEHUN KOMMNEKCHOrO MHCTPYMEHTa NporpaMMbl 0To6paxaeTcs OKHO 3afaHust Onyui novcka:

e CooTBeTCTBME Ha BuAe: Npu NOAKIIOUYEHUN YUNUTbIBAET TOSIbKO 0TO6paXKeHHble onepaunn (NpuMmeHseT
aKTUBMPOBaHHbIe BMAbl N GUALTPbI M306paxkeHuns).

PaccMoTpuM noapo6HO BUAbI U NPUMEHEHHbIE PUNBLTPbI:

e MOWCK UCKJ/IOYaeT creayoline onepaunn: normyeckume, ¢ akTuHbiM nonem C mnm ¢ 3a610KMPOBaHHbIMU
ceoncTBamn (none L, B,) nan c HepehcTBUTENbHBIM pabounm KogoMm (T. e. onepaums, He nMerowas
cooTBeTCcTBMA B Ha3e AaHHbIX onepauunii);

e C aKTMBHbIM Buaom BbIGOpPOB: NpuHMMaeT BO BHMMaHWE TOJIbKO BbibpaHHble onepauun;

e C aKTMBHbIM Buaom nornyeckux ycnosuii: NpMHUMaeT BO BHMMaHWe TOSIbKO onepauuu, yAoBneTBOpstoLlime
JIOMMYECKUM YCNOBUSIM, BKJIHOYAsH UCKIIIOYEHMS;
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e C aKTMBHbIM Buaom ¢unbTpoB ypoBHEN: MPMHMMaeT BO BHMMaHWe TOJIbKO onepauun, 3aAaHHble C
0TO6pa)keHHbIM YPOBHEM;
e C aKTMBHbIM Bnaom cneumanbHbiX GUALTPOB: NPUHMMAET BO BHMMaHWe TOJIbKO OnepaLlnun, NpoBepPEHHble

cneumanbHbiMn dunbTpamm Buaa (nons B, O, K, K1; TexHonorus).

e MpuMeHUTb K BbiIGpaHHbIM onepauusaM: Nnpu NOAKIIOYEHUM pacCMaTpmBaeT TONIbKO BblbpaHHble onepaunm
(3TO0 None NOAK/OYEHO TONLKO MPU HaMYMK BbIBpaHHbIX onepaumnn). MogkntoyeHne 3TOM onuum
paccMaTpuBaeTCs TOJIbKO ec/iv He noaktoveH NyHKT COOTBETCTBUE Ha BuAE, KOTOPbLIM yXe BKOYaeT ee.

NMpuMEeHUTb TEXHOJIOrnIo

[
KomaHaa TexHonorus nono6bHa WHCTPYMEHTY [pUMEHUTb NOArOTOBKY K I'IQOQQMJ'I}O. anIMeHﬂeT TEXHOMOIMMK K
TO4Y€YHbIM onepaunaMm Unn OTKpbITbIM I'IpOd)VIJ'IﬂM, T. e. 6€3 HayanbHOM NOArOTOBKU MM HaUYMHAKOLWMXCH C
FeOMeTpVILIeCKOVI noaAroToBKU.
Twn 3apgaBaeMo NOArOTOBKU UM TOYEYHOro KoAa BbI6VIpaeTC$I B OKHE, B KOTOPOM npeagsiaraloTca BCe onepayun
Bbl6paHHOF0 TunNa, AOCTYNHbIE B NMPUNOXEHUN.
Bce TexHonornyeckue AaHHble 3a4al0TCs B CTaHOAQpPTHOM OKHE TexHonornyeckoe 3agaHuve. Henb3s 3agathb KaKyto-
nnbo TeXHONOrMIo OTKPbITbIM I'IpOCbVIJ'IﬂM W HavynHarwwmnMmcsa cC FeoMeTpMHeCKOVI noAroToBKu nnu c
reoMeTpn4ecKnMMmn To4KaMu, ecainm oHun onpenenieHbl BHYTpU CTOXHOWM onepauyunun.

B ToueuHol onepauuu 3ajaHve napameTpa "JuaMeTp" BbINOJHAETCS MO CleAyoWmnM NpaBunam:

e €C/IM onepauusi TOYEYHOrO reOMeTPUYECKOro KoAa He MMeeT 3ajaHHOe 3HaYeHue AMaMeTpa, BbINOJHAETCS
3aMeHa

e ©C/IM onepaumsi TOYEYHOrO reOMeTPUYECKOro Koaa UMeeT 3aflaHHOe 3HaYyeHVe AnaMeTpa, 3aMeHa He
BbINOJIHSIETCS.

Mpeo6pasoBaTtb [MM]-[A0MMBbI]

OTa komaHaa Mpeo6bpasyet [Mm]-[AaroimM] DI npeobpasyeT nporpamMmy m3 [MM] B [AtorMbl] 1 Hao6opoT.
MpeobpasoBaHne NpUMEHSIETCS TOIbKO K MH(OPMaLuUmM, OTHOCALLENCS K MOMOXEHUIO UM CKOPOCTH.

OTOT UHCTPYMEHT NpeAHa3HayeH, B OCHOBHOM, Ans npeobpa3oBaHus NporpaMmm, UMMNOPTUPYEMbIX U3 APYIUX
¢dopmaToB (Hanpumep, DXF) n HanuCaHHbIX U3HAYanbHO C APYrUMU eAMHNLAMN U3MEpPEeHUs.

OTa KoOMaHAa MoOXeT 6bITb HeAOCTYMHA, a B C/lyyae ee HeobxoaMMOCTH TpebyeT NpaBuAIbLHOINO COCTaBeHUsa 6a3bl
AaHHbIX onepauuii ANns NPaBWIbHOTO HaXxoXAeHUs BCex Tpebylowmx n3MeHeHnss onepaumii.

OTa KOMaHAa He MMeeT 3KBUBasieHTa B MIHCTpyMeHTax, NpUMeHUMbIX B Buae rpaHu.

OTOT UHCTPYMEHT npeaynpexaaeT, MOXeT /i ero NpMMeHeHne 3aTPOoHYTb NapaMeTpuyeckoe rnporpaMMmMpoBaHme:
B 3TOM C/ly4ae MOXHO BbINO/HUTbL Npeobpa3oBaHue TObKO YMCIOBbIX POPM, UCKIIOYas napaMeTpuyeckune.
MNpuMeHeHne NpeobpasoBaHMsA KacaeTcs Takxe pa3fenosB MporpaMMbl: pasMepbl U eAVHUL bl U3MEPEHUs, NOPSAAOK
BbIMOSIHEHWSA, NepeMeHHble “0” n/unn “v” ¢ 3aaaHHbIM pa3MepoM, reoMeTpuen MoaeNnpoBaHns, MGUKTUBHBIMU
rpaHaMu (AobaBneHHble reoMeTpun U NapameTpbl).

NMoaTrBepanTb Npocpunun

KomaHaa MoarBepixpaer npodmnul-@l aHanM3npyeT TOYKY NMOArOTOBKM 3aMKHYTbIX Npodunen n npm
HeobX0AMMOCTHM NepeMeLLaeT ee ANna HeWTpanusaumm BO3MOXHOIMO NPUMEHEHUS KOppeKLMM Ha MHCTPYMEHT WUun
[axke NpPoCTO BX0Aa MHCTpPyMeHTa B "HeyaobHOM" Touke.

PaccMoTpeHHble CUTyaumm COOTBETCTBYIOT TOUYKaM Hayana pebpuctoro npoduns. PaccmoTpum npumep,

MOKa3aHHbIN Ha PUCYHKeE:
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LleHTpanbHbIi Npoduib COOTBETCTBYET 3anporpaMMmMpoBaHHOMY Npoduaio: NoAroToBKa nokasaHa Kak Toudka (1)
(P1) yka3biBaeT NoAroToBKYy npoduns, NoayvYeHHy Ana N1eBOn KoppeKkuum
(P2) yka3sbiBaeT NoaroToBKY nNpoduns, nosyvyeHHyo Ans npaBon KOppekuuu.

OuyeBnagHo, 4YTo 06a McnpaBaeHHbIX NpodUNsa NMelT Npobnemy:

(P1) 6onblie He sBAsieTCA 3aMKHYTbIM npodunem

(P2) npeacTaBnseT nepecevyeHne KpamHUX OTpPe3KoB npoduns.

B 3TOM cny4yae MHCTpYMeHT nepemecTus 6bl MOArOTOBKY Ha MepBbI IMHENHbBIN OTpe30K, pa3buBas ero Ha ABa
oTpe3ka, Tenepb Npu HeMpepbIBHOCTU KacaTeNbHOW. Ha pucyHKe nokasaHa HoBas CUTyauusi:

KpuTepum NpuUMEHeHUs MHCTPYMEHTa NoKa3aHbl B OKHE:
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rl:_" MoaTeepxazer npodiann *‘ l ? if-]

Yron coxpalleHmn 0.001
MuHKMaNEHEA ANHHE PPErMEHTUDOBEHHOM OTPESKa
| KomMneHCaLUMA Ha MHCTRYMEHT

OTtoam NEPEONOMTEHWE PPArMEH TALUMK NMHEAHBI OTPESKOE

| < Ok || 3 Cmveta

e YroJs COKpalleHus: 3aaeT 3HauyeHne yrnoBoro Aonycka Ans pacrno3HaBaHUsl YC0BUS HEMPEPbLIBHOCTU Ha
MCXOAHOM NoAroToBKe. 3ajaeT 3HayeHue He Bblwe 45° (nNpu 3agaHnn HYNEeBOro 3HaYEeHUs OLeHMBaeT
HenpepbIBHOCTb KacaTesibHoM ¢ gonyckom B 0.001°)

¢ MuHMManbHaa ANvHa pa36buTroro oTpeska: 3aZaeT MUHUMasbHYI0 ANVHY Ana Bblbopa oTpe3ka npoduns, Ha
KOTOpbIA NepemMeLaTb NOArOTOBKY

e KoMneHcauusa Ha MHCTPYMEHT: BbibpaTh AN y4yeTa rabaputa MHCTPyMEHTa B OL,eHKE MUHUMAaNbHOW AJINHBI
KaXXoro OTAeNbHOro oTpe3ka npoduns. B 3ToM cnyyae MMHUManbHas Tpebyemas AnvHa onpeaensieTcs paBHoOM
avametpy * 3.0

e MpeanoyecTb pparMeHTaLIMIO JIMHEWHbIX OTPE3KOB: BbibpaTh ANa 3anpoca nepemMeLeHunsi, ecaim BO3MOXHO,
TOYKM NOAFOTOBKMW Ha JIMHENHBIA OTpe30K. B NpoTMBHOM ciyyae noAroToBKa nepeMellaeTcsl Ha Nepsbii
OTPe30K, JIMHWUIO UK AYyTY, UMEIOLLYI0 MUHUMASbHYIO AJINHY.

OueHKa OTpe3KOB Ha MMHMMANbHOM ANMHE BbIMNOJIHAETCS Ha NAOCKOCTM rpaHu (NNOCKOCTb Xy) M, B ntobom cnyyae,
yuuTbiBaeT Kak 3agaHHoe 3HavyeHne (MMHMManbHaa AnvHa pa36éuroro oTpeska), Tak U Tpebyemoe 3HaveHue
KoMneHcaumm Ha MHCTPYMEHT, C MUHUMabHbIM 3HaYeHneM, 3aduKCUpoBaHHbM Ha 50.0*3ancmnoH.

WNHCTPYMEHT UCKIII0OYaeT OLEHKY OTPe3KoB NPoduns, 3aAaHHbIX CO C/I0XKHbLIMM KOAAMW UK C AyraMu B NJIOCKOCTH
#Xy.

MNMocne onpeaeneHwns oTpeska, Ha KOTopbiM ByaeT nepeMelaTbCs NOArOTOBKA, 3TOT OTPE30K AENUTCH Ha ABa
OTpe3ka 0AMHaKOBOW AJINHbI.

Mo>eT NpousoiTn Tak, YTo Npodub, 3aAaHHbI Ha OTpe3kax, KOTopble BCE SBASIOTCSA MasieHbKMMU, caenaeT
NMPUMEHEHME MHCTPYMEHTA HEBO3MOXHbIM.
MpUMEHEHME UHCTPYMEHTa MOXET OMNpeaensTb yTpaTy napameTpuyeckux 3agaHuit

NMpuMeHUTb COKpalleHue K npocpunam

[
KomaHza CokpaTturb npodmnu noao6Ha MHCTPYMEHTY MUHWUMU3UPOBaTb Npodunb. CokpallaeT Ymcso
OTpe3KOoB, 3aAaBasi KpUTEpPUU YrIOBOro M/UN IMHEWHOrO CcoKpaleHus. Henb3s MUHMMU3WPOBaTb Npodunu,
onpefenieHHble BHYTPW CNOXHOM onepawuu.

MpuMmeHnTb (hparMeHTaumio K npochpunam

L
KomaHaa ®dparmMeHTupoBaTthb npodmnu noaobHa MHCTpyMeHTy PparmMeHTupoBaTtb Npoduib. OparMeHTUpyeT
OTpe3kun Npodunsa Ha OTPe3Kn MakCUManbHOM 3aaHHOM ANuHbL. DparMeHTauusa KacaeTcs TONbKO Ayr C
BO3MOXHOCTbIO NIMHeapmu3aumm hparMeHTUPOBaHHbIX OTPE3KOB. DTa KOMaHAa He dparMeHTupyeT npodunu,
onpeaeneHHble BHYTPU CI0XXHOM onepauuu.
B AnanoroBom okHe 3a4atoTCA NapaMeTpbl, KOTOpble yXX€e paccMaTpuBannCb ANS UHCTpyMeHTa dparMeHTupoBaTth
npoduab, K KOTOPOMY U cneayeT obpawaTtbcs.

NMpuMeHUTb coeanHeHue K npodunam

KomaHza CoeAuHUTb npodmnula nopo6Ha MHCTpyMeHTy CoeanHUTb coceaHve npodunu
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10.9

Onsa KaXkaon COOTBETCTBYHOLWEN rPaHM COeANHATCA Npoduam ¢ NPoOBEPKON reoMeTpuyeckon HenpepbIBHOCTU
MeXAy TOYKaMu Hayana M KoHua C BO3MOXHOCTbIO OLEHKWN TakXe MHBepcum npodwien. 3TOT UHCTPYMEHT
onpeaenseT UCXOAHYIO onepaunio CoeaANHEHUS NMPU NepBOM BO3HUKHOBEHUW onepauunn setup (M301MpoOBaHHON MK
HeT) unn oTpeska npoduns. Ons Toro, YTobbl pacCTOSAHWE COEANHEHUS YUYUTbLIBANIOCh TakXXe Ha KOMMOHEHTe
rny6uHbl (ocb Z), HeobxoauMo BbibpaTb NYHKT MpUMEeHUTb B TPE€XMepHOM Buae. Henb3s BbINOJHUTL COeAMHEHnEe
npodunen BHyTpM CAOXHOW onepauuu.

Mpoueaypa COeAMHEHNSI MOXET 3aHSATb MHOMO BPEMEHW B C/lyyae 60nbLoro Yncna npodwnei, sBBuay
peKypCMBHOMO xapakTepa Camol npoueaypbl: A5 KaXA0ro 3anporpaMMMpoBaHHOro Npodunas BbIMONHSAETCS NMOUCK
BO3MOXHbIX CO€ANHEHUI CO BCEMU APYTNMU NPOPUNAMU AAHHOM FPaHN, N MOUCK 3aKaHYMBAETCH TOrAa, Koraa He
HaXxoAWUTCSA HW OAHOMO0 BO3MOXHOMO CoeAuHeHUs. PaccMaTpuBaeMblin Cayvyan MOryT COOTBETCTBOBaTb NMporpamMmam
C Tbici4amum npodunen.

Bbi6op onumv COKpaTUTb NOUCK COOTBETCTBUIA NO3BOISIET OrPaHNYnNTb 061acTb NOMCKA COEAUHEHUI: ANns
Kaxaoro npoduns paccMaTpuBaloTCsi TONbKO Npoduan, 3anporpaMMmMpOBaHHbIE MOC/E Hero.

O6wme TpaHcopMmaLumm nporpaMmmbl

| pPROFESSIONAL |

STO KOMaHAbl, UMelLlmecs B Obwem BuAE, BbiBblBA€Mble B rpynne anMeHMTb K AeTaJim BKJlagKu anIMeHVITb.
Bce 3Tn koMaHabl NMPUMEHAIKTCA KO BCel nporpamMMe MU He MMEKT 3KBUBAJIEHTA B MHCprMeHTaX, NMPUMEHUMbIX B
Buae rpaHun. Ong 3Tux KoMaHg Tpchd)opMawal ABNAKOTCA 06IJ.|,VIMVI, NMOTOMY 4TO ONpenensdarT USMEHEHMNE AeTaln
B KOMMNEKce. TpchcbopMauvwl npu Heo6X0AMMOCTU MEHSIIOT Takxke rpaHb-AeTalb.

O6wune ycnosms Ans UCNONb30BaHUS KOMaHA:

e J0JXHbI 6bTb NOAKJIOYEHbI peasibHble rpaHu

e MpW TONbKO OAHON MOAK/OYEHHON peasibHOM rpaHu AO/HKHO 6bmb 1 nnbo 2

e rpaHn 1 n 2, ecnu oHn o6e NOAK/YEHbI, AO/HKHbI UMETb NAOCKOCTb XY rpaHu, NO3MLMOHUPOBAHHY TakuM
e obpasom

e BCe NoAKJIYeHHble 6OKOBble rpaHW AOMKHbI UMeTb OCb Y B abCONOTHO BEPTMKANIbHOM HamnpaBieHun ¢
3aZaHHbIM HanpasneHueM (abcontoTHas ocb Z+ nnun Z-).

Ocobble yCNoBUsi ANsi UCNONb30BaHUS KOMaHA Ha TeKyLllei AeTanu:

e JeTasb He [loJXHa 3aAaBaTb M3MeHsieMble reoMeTpun (DUKTUBHbIE UKW aBTOMAaTUYECKUE rpaHu)

e MpW NepeHeceHun onepaunu Ha APYryto rpaHb 3Ta rpaHb A0/KHA 6bTb NOAKIOYEHA

e ecnn TpebyeTcs NpUMEHWUTb TpaHCchopMaLMo MOBOPOTa UM 3epKanbHOr0 0TO6PaXeHUs K onepaunsM rpaHu,
TpaHcdopMauus fo/kHa 6bITb NPUMEHMMA KO BCEM onepauusiM, nNpu HE06X0AMMOCTU - C UX pa3bUBKOWA.

BbinosiHeHNe KOMaHA CBA3aHO C OTMEHOW CMMCKa KOMaHA, KOTOPble MOXHO OTMEHUTb UM BOCCTAHOBUTb, Takxe B
cnlyyae OTMEHbl CaMUX KOMaHA.
lpy oTMeHe KOMaHA AeTasib BOCCTaHaB/IMBAETCS B npeabiaylliee coCTOsSAHME.

MoBepHYTb AeTaNnb

EI MpuMeHsieT NOBOPOT AeTanu NpOTUB YacoBOM CTpenku Ha 90°.

Ocobble ycnosus AN UCMNOSIb30BaHUSA 3TON KOMaHAbI:
e [OJIXKHaA npegycMaTpuBaTbCs onepauus, nporpaMMmupytowas ayry B npoctpaHcTee (kog= 2110).

Ha pucyHke npeacTaBneH nNpuMep NpuMeHeHust TpaHchopMaLunm:
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MocneacTBus TpaHchopMaumm:
onepauuu rpaHei 1 n 2 nosopaumsatoTcsa Tak, 4Tobbl cobnoganoch obuiee spaiwieHe 90° NpoTUB YacoBOM

CTpenkun

onepauuu rpaHun 4 nepexoasT rpaHu 3
onepauuu rpaHn 5 nepexoaaT rpaHun 4
onepauuu rpaHn 6 nepexoaaT rpaHun 5
onepauuu rpaHn 3 nepexoanT rpaHun 6

rae HeobxoanMo, Ha 6OKOBLIX FpaHsX NpUMeHsieTcs obwas TpaHcdhopMaumsa 3epkasibHOro 0oTobpaxeHus no

ANVHe rpaHen
B pa3Mepax AeTanu AnnHa CTAaHOBUTCS BbICOTONM, a BbiCcOTa - AJIMHOM.

3epkanbHoe oTobpa>xeHue aeranm

. MpuMeHsieT 3epKkasnbHoe 0T06pa)KEHVIe AeTann OTHOCUTENbHO BepTVIKa.HbHOVI nnn FOpVI3OHTaJ1bHOl7I ocun
CUMMETpPUN.

Ha pucyHKe npeacTaBieH NpUMep NpUMEHeHWs TpaHcdopMaLmu:
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MocnencTsus TpaHcdopmauum:

e K OnepauusiM rpaHei 1 n 2 npuMeHsieTcs obwas TpaHcdopMaLmns 3epKasbHOro 0To6paXeHns No BEPTUKASbHOM
WM FOPU30HTaNIbHOM OCU CUMMETpUK, Kak TpebyeTcs

e npoucxoanT obMeH onepauunii Mexay napaMmm 60KoBbIX rpaHelt (4 n 6) nubo (3 unm 5), kak Heob6xoaMMo

e rae HeobxoAMMO, Ha 60KOBbLIX MPaHSaX NpUMeHsieTcs obuwas TpaHcdopMauus 3epkanbHOro 0To6paxeHust Mo
OJNIMHE rpaHen.

MepeBepHYTb AeTaNb

ianMeHﬂeT nepeesopayYvMBaHne AeTann OTHOCUTENIbHO BEPTUKAIbHOW WM FOPU30HTasNIbHOM OCY CUMMETPUN.

Ha pucyHke npeAcTaBfieH nNpuMep NpUMeHeHUs TpaHchopMaLnm:
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MocnencTsus TpaHcdopmauum:

NpoucxoauT o6MeH onepauunsiMu Mexay napamuv 1 un 2
K onepauusiM rpaHei 1 1 2 3aTeM npuMeHsieTcs oblias TpaHchopMaumsa 3epkanbHOro oTo6paXKeHus no
BEPTUKANbHOW WM FOPU30OHTANIbHOM OCU CUMMETpUK, Kak TpebyeTtcs
nponcxoauMt obMeH onepauuin Mexay napamm 60KoBbix rpaHent (4 n 6) nubo (3 unm 5), kak HeobxoanMo
roe Heo6xoAMMo, Ha 60KOBbLIX FpaHsaX NpUMeHsieTcs obuwas TpaHcdopMauus 3epkanbHOro 0To6paxeHust Mo
ANVHE U/UNn BbICOTE rpaHen.
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11

11.1

11.2

NapaMeTpuueckoe nporpaMmMuMpoBaHue

BBeaeHune

3agaHus nporpaMmmbl 06bIMHO A0oNYyCKalkT NapaMeTpunyeckKoe 3agaHue.
nan

PaccmoTpum, HanpuMep, nepeMeHHble "0" n "v". 3TO YUMCNOBblE NEpPeMeHHble, B NnoJsie 3a4aHNst KOTOPbIX 06bMHO
MOXET 334aBaTbCs YMCJIO UM YUCSIOBOE BbIpaXkeHne

Bonblyto cneumanusaumio UMEOT nepemMeHHblie "r'. Tun nepeMeHHoN r He SBNAeTCS PUKCUPOBAHHbBIM, @ MOXET
BbI6MPaTbCH M3 ABYX YMC/IOBbIX (A4BOMHAA U Lienas) u 04HOro He4YncnoBoro Tuna (CTpoka).

Tun "[BoriHasa" KOHDUrYpUpyeT nepemeHHyto "r' Tak xe Kak, nepemeHHyto "o" nam "v" (ans KoTopbIX 3a4aHune
Tuna aBToMaTmyeckoe). MNMone 3aaaHna o6blMHO MOXET 3afaBaTb YUCIO WM YMCIIOBOE BbipaXKeHue, a pacyeTHoe
3HayeHne coxpaHsieT ApPOOHYIO YacTb.

B cnyyae uenoro Tvna none 3agaHus MOXeT 3aJaBaTb YMC/IO UM YUC/IOBOE BblpaXeHWe U B PaCHETHOM 3HayYeHUn
ApobHas yacTb oTbpacbBaeTcs.

3apaauMm, HanpuMep, Ana NepeMeHHON r BbipaxeHue: "1000/3":

e ec/v nepemeHHasi - ABOMHOro Tuna, pacyeTHoe 3HayeHue = 333.333333

e ec/i NepeMeHHas - Lenoro Tuna, pacyeTHoe 3HayeHne = 333.

B cnydae Tvna cTpoku none 3ajaHus 3afjaeT, Kak npaeuno, 6yKBeHHO-UMPpPOBOE BbipaXeHWe N 3HaYeHne,
npuceavBaeMoe NepeMeHHON, TakxXe SBNSeTCs CTPOKOW. TUMMUYHOE MCMOJSIb30BaHWe CTPOKWU - 3aJaHNe UMEHU
noanporpammbl nnu TekcTta. MNpumepbl 3aaaxus: "porte\prgl.abc", "Ciao".

[Ona napamMeTpoB onepauun AeNCTBUTENbHbI TE€ e MOMNOXEHNS, YTO M ANS NepeMeHHbIX "r': AeCTBUTEeNbHbl Kak
ABa 4YMCNOBbIX TUMA (ABOMHas u Lenas), Tak u HeumudposBon (CTpoka) TN NepeMeHHbX. OgHaKo Ha aTane
nporpamMMmnpoBaHus BbiIGOp TMNa npo3payveH, T. K. 3a4aH B 3aAaaHuu 6a3bl AaHHBIX onepauuii.

NepeMeHHble U NapaMeTpbl YUCJIOBOIo TUMNa

Yncnoeoe BblpaxKeHne - 3TO BblpaXeHne, KOTOPOe MOXET OLeHMBATbCH KakK YMC0. DIEMEHTbI BblpaXeHUs MoryT
BKJIlOYaTb Ntoboe coyeTaHue KoUeBbIX C/0B (PYHKLMM, UCNOSb3yeMble B NapaMeTpU4ecKkom
nNporpamMMmMpoBaHun), NepeMeHHbix (HanpuMep, pa3Mepsbl AeTanun), KOHCTaHT (Hanpumep, nu) u onepaTtopos
(Hanpumep, +, -, *, /,|), pe3ynbTaToM KOTOPbIX ABASETCSA YNCIIO.
Yncnosoe BblpakeHe AO0/MKHO 3a4aBaTbCA:
e CTPOYHbIMKN BykBamu;
e MOrYT MCMOMNb30BATbCS CUMBOJbI, 3ak/toveHHble B ' ' (Npoben) n '} (ApobHble 3HaveHns mexay 32 n 125)
* MCMOSb30BaHWe nNpobenos orpaHnymMBaeTcs GyHKLUUAMU AN NEPEMEHHbIMU apryMeHTaMn, OTHOCALLUMUCS K
CTpokaM;
e MaKCHMasbHOE YMC0 A0MNYyCTUMbIX cMMBOnoB - 100.
MprMepbl YNCOBOMO BbIPaXXeHUS
e "20": 3TO BblpaXkeHMe MOXeT pelaTbCsa HanpsMyto. OHO HanpsMyto 3a4aeT YMCI0BOE BblpaXkeHue
e " (100+32)/2": ncnonb3yet undpbl, MaTEMaTU4ECKNe onepaTopbl, CKOHKM
e "r27+100": ncnonb3yeTt Undpbl, NEpeMeHHble, MaTeMaTU4YeCKMe onepaTopsbl
e "sqrt[r27+4r15]-r5": ncnonblyeT nepeMeHHble, MaTeMaTU4YeCcKMe onepaTopbl, MaTeEMaTUYECKY0 (PYHKLNIO 1
apryMeHT.

3HauyeHne BbIpaXK€HUN MHTYUTUBHO. PaccMOTpMM No3TanHo, Kak OLEeHMBAEeTCH KaXAoe BblpaKeHue:
e "(100+432)/2"=(132)/2=132/2=66.0
e (3HaueHwue r27=50) @M “r27+100”=50+100=150.0
e (3Hauenwue: r27=50, r15=30, r5=-5) @@ “sqrt[r27+r15]-r5"= sqrt[50430]-(-5)=sqrt[80]-(-5)=9.944271-(-5)
=9.944271+5=14.944271

MpuopureT onepaTtopos
Ecnv BblpaxeHne CoAepXUT pasnnyHble ONepaTopbl, Kaxaas 4acTb OL,EHMBAETCS M peLlaeTcs B onpefeseHHOM
nopsiaike, KOTOpbIA HasbiBaeTcs "NpuopuTeT onepaTopos"”.
ApudmMeTnyeckne onepaTopbl 1 1orMyeckre onepaTopbl OLEHMBAIOTCSA HA OCHOBE MopsiAaKa npuopureTa,
YKa3aHHOro B NpUBEAEHHOM HWXe CMUCKe:

e YMHOXeHue (*), aenenune (/, #), moaynb (%), KoppekTMpoBKa wara (?) n normyeckue onepatopsbl (&, |);

e [pnbasneHve n BbMuTaHue (+, -).
Ecnv B Bblpa)keHMM MMEIOTCSA onepaTopbl C OAHUM NPUOPUTETOM (HanpuMep, YMHOXEHWE U AeNeHne), Kaxaas
onepauus oueHuBaeTCcs B nopsiake ee otobpaxeHnsa cnesa Hanpaso. DTO KacaeTcsa v npubaBneHns u BblMUTAHWUS
B OHOM BbIpaXXeHWUu.
3a cyeT MCNosb30BaHUS KPYr/biX CKO6OK MOXHO MPOUrHOPUPOBaTb NOPSAOK MpUOPUTETa U ONpPeaenunTb, YTo
HEKOTOpblE YaCTU BbIpaXXeHUs A0/HKHbI OLLeHNBATbCA paHblue APYrMX. MakcuManbHbI npeaen BCTPOEHHbIX CKOHOK
onpeaenseTcs TObKO MaKCUManbHOWM pa3pelleHHor AnnHon cTpokmn (100 cumonos). Onepaunn B KpyribiX
ckobkax Bceraa MMelT NpenMMyLecTBO HaA OCTanbHbiMU. B Kpyrnbix ckobkax AosmkeH cobnogaTbCcsa 06bMHbI
NpMOpUTET MeXAy onepaTopamu.

MprMepbl BbIpaXXeHWii:
“2+3*4": BbINONHAET BHayane yMHOXeHWe, a 3aTeM cfioxeHue. MoaTomy: “2+12"=14
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“(2+3)*4": ncnonb3oBaHne Kpyribix CKOBOK MeHsAeT pe3ynbTat. MoaTtomy: “(5)*4"=20.

11.3 ®DyHKUuM

Mcnonb3oBaHue GyHKLWIA MO3BONSAET BbINOSHATL 60/1€ee CNOXHYO OLEHKY MO CpaBHEHMIO C TOW, KOTopas
pa3spelleHa onepatopamu. Mpumepom dyHKUMM MOXeET bbb "sqrt[r27+r15]-r5", B KoTOpON ncnonblyercs
MaTeMaTuyeckas dyHKUMUS sqrt, BbMUCIAIOWAA KBAAPaATHbIA KOPEeHb apryMeHTa.
dyHKUMM AenaTcsa Ha ABe rpynnbl:

e C OAHWM apryMeHTOM: MpuMepoM siBnseTcs dyHkumsa sqrt;

e C HECKOJIbKMMW apryMeHTaMmu: npuMepoM siBnsieTcs yHKUUS pown;

®DYyHKUMM C OAHUM apryMeHTOM MOryT UCMOMb30BaThCs C ABYMSA dopMannsMamu:
e YUC/IOBbIM: apryMeHT - NonoXuTenbHoe yncno. Hanpumep, "sqrt25": aprymenTt (25) 3anucaH
HenocpeacTBEHHO MOC/E UMEHU PYHKLWK;
e HEYMC/IOBbIM: @apryMeHT - oTpuuaTenbHoe 4yncno (Hanpumep: -25) nnm BbipaxeH B napameTpuyeckon dopme
(HanpumMep, "r25", "100-32") . HanpumMep, "sqrt[r25]": Tenepb apryMeHT 3aKa04YeH B KBagpaTHble CKOOKMW.

Heuuncnosoli ¢popManmsm obs3aTeneH Takxe AN HEKOTOPbIX 0CO6bIX PYHKLWUIM C O4HUM apryMeHTOM,
oTHOCSIWMxXCA K rpynne CCbUKW Ha NepeMeHHbl Tanu.

®DYHKUMM C HECKOJIbBKMMW apryMeHTaMm MOryT MCMOJIb30BaTb TOMIbKO HEYMCI0BOM hopMannsM co creayowmm
CUHTaKcucoMm: mMs[opl;op2;...;opn]:
e UMSA - UMa dyHKUuK. MNpumep: pown
[...] orpaHuumBatoT onepaHabl GyHKLUN
opl nepBbii apryMeHT
; pasgenutenb Mexay ABYMS apryMeHTamu
0p2 BTOPOW apryMeHT

opn NOCNEeAHUIN apryMeHT.

Yncno aprymMeHToB OYHKLUN C HECKONBKUMM apryMeHTaMmn MoXeT 6bmb UKCUPOBAHHBIM MN NepeMeHHbIM. B
nocneayoWwmnx naparpadax nogpobHO paccMmaTpuBaloTCs BCe PYHKLMM C YKa3aHWEM, B YaCTHOCTK, Tpebyemoro
yncna apryMeHToB, U Kakue AO0/KHbI 3aA4aBaTbCa U Kakue Her.

Cnocob ykaszaHus cCMHTakcmuca MyHKLMM 3HaYMM ANA MHTEepnpeTaumm Yucaa v UCrnosib30BaHUS apryMeHTOB U
oTpaxaeT o6wuin popmManmsm. PacCMOTPUM HECKO/IbKO MPUMEpPOB:

e pown[nb;ne] dyHKkUMNA c 2 apryMmeHTamu: oba AOMXKHbI 6bITb 3a4aHbl

e min[nl;...;n30] dyHKUNS C NepeMeHHbIM YNCJIOM apryMeHToB: AOMyCcTuMoe Yyncno - oT 1 ao 30;

e case[nc;ncl:nvi;nc2:nv2;...;nvdef]dyHKUNSA C NEpeMEHHbIM YNC/IOM apryMeHTOoB: nepseble 3
(nc;ncl:nvl;nc2:nv2) AO/MKHbI 3a4aBaTbCs, 3aTEM CreAyeT HEKOTOPOE YMCI0 Heoba3aTeNbHbIX
apryMmeHTos (....;), a nocneaHuv 3agaHHein (nvdef) umMeeT ocobyto nHTepnpeTaumio;

e prmac[(nm); nkind;(vdef)] 1-% n 3-i napameTp 3aka4eHbl B Kpyrnible ckobku (nm), (vdef): aTo
0O3HayaeT, YTO apryMeHT MOXeT 3a4aBaTbCs NyCTbM (B 3TOM c/llyyae dDYyHKLUUSA NPpUMEHSeT 3HayeHne no
yMon4yaHuio). Benay Ttoro, uto vdef sBnseTcs nocneaHVM apryMeHToM yHKL MM, €ro MOXHO COBCEM He
3ajaBaTb.

He peicTByeT Kakol-nmbo npeaen coeavHeHus mexay PyHKUMaMn: oH obycnaBnmBaeTCs TOIbKO MaKCUMasibHON
paspeLueHHon anuHon cTpokn (100 cumBonoB).

11.4 TMepeMeHHbIe U NapaMeTpbl TUMNA CTPOKM

MpuMepbl 6yKBEHHO-LN(POBOro BblpaXeHus:
o "porte\prgl.abc”: 3TO Bblpa)keHMe MOXET peLllaTbCs HanpsIMyK CO 3HA4YeHWeM, coBnagalowmm co (CTpoka)
"porte\*rl.abc”: ncnonblyet nepemeHHyo (rl)
"gx=*rl.*r2"”: ncnono3yeT nepemeHHble (rl, r2)
"*pr{r45+5]": ncnonb3yeTt nepemMeHHyto (r45), GYHKLNIO CO CCbUIKOM Ha MEPEMEHHYIO.

3HayeHne 3TUX BbIpaXKeHWUA MeHee MHTYUTMBHO MO CPaBHEHWUIO C YUCIOBbIMU BblpaXKeHUsaMuU. PaccMoTpuM
nosTanHo, Kak OLEHMBAETCS KaXJoe BblpaxxeHue:

e (rl - 3To NepeMeHHasi cTpoka Cco 3HayeHueM ="prgl") -> “porte\*rl.abc”= "porte\prgl.abc”

+ (rl n r2 - yncnoeble NepeMeHHble co 3HayeHnem =123 n 45 ) -> “gx=*rl.*r2= "qx=123.45"

+ (r45 - yncnoBasa nNepeMeHHasa Co 3HavyeHueM =2)-> “*pr[r45+5]” = “*pr[2+5]” = “*pr[7]” -> (r7 - nepemMeHHas
CcTpoka co 3HayeHueMm ="prgl") ->="prg1l".

ByKkBeHHO-LUM(ppPOBOE BblpaXxeHne MOXET 3a4aBaTbCs:
e B T. Y. MPONUCHbIMK ByKBamu;
e pa3pellaeTcsa Mcnonb3oBaTb Npobensl (B Nt060M cnyyae, AO/KHbI yaansaTbcs npobesnbl B Hayane n B KOHUeE);
e MOryT BCErga MCnosib30BaTbCS CMMBOJIbI, 3aKktoveHHble B ' ' (npoben) n '}’ (ApobHble 3HaueHns mMexay 32 u
125). 310 cumBObl 06LLEr0 OTO6paXkeHns, He 3aBUCSLLME OT MeXAYHapOAHbIX HAaCTPOEK onepaLMOHHOM
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cuctembl: undpbl (0-9), cTpouHble 6ykBbl (a-z), 3arnaBHble 6ykBbl (A-Z), CUMBONbI NYHKTYyauuu (Hanp., .,;:?
1), apudmMeTmyeckune onepatopsbl (Hanp.,+ - * /<>#%), ckobku (Hanp., [1{}())

e He CyLecTByeT OrpaHW4YeHuin No BBOAMMbIM CMMBOJIAM, BK/IlOHas BO3MOXHOCTb MCMONb30BaTh BCe 0CObble
CVMBOJIbl Pa3/IMyHbIX CUCTEMHbIX HACTpPOeK NoMmmMo cuMmBosioB Unicode (T. €. SAMOHCKMX, KMTaWCKMX, apabckmx
1 np. CUMBOJIOB).

B 10 BpeMAa KakK d)OpMaJ'IVIBM YMNCNOBOIro BblpaXeHnAa NOSTHOCTbIO OTBEYaEeT o6wum KpUtepuam peleHunsa
Bblpa>XeHus, 6yKBeHHO-L|,VIdJDOBOE Bblpa>XeHne NHTEPNPETUPYETCA Ha OCHOBE HECKOJIbKUX paHee onpeaeneHHbIX
d)OpMaJ'IVIBMOB (l-laCTVI‘-IHO YKa3aHHbIX U peLlleHHbIX BbILIJe), KOTOpblE AO/IXHbI obazaTenbHo cobnoaaTbCs::

e "porte\*ril.abc"

B 3TOM dopMann3Me UMeloT NnapaMeTpUHecKylo MHTepnpeTaumnio BblpaxeHns "*m", rae n ykasbiBaeT

nepemeHHyto "r'" Kk ncnonbzosaHuio (n=0-299).

B npumepe:

e ecnu rl nMeeT TMMOMOrnI0 CTPOKM, 3HAUYeHne (CTpoka) rl 3amMeHseTcs BbipaxeHueM “*rl”, kak ykasaHo
BbllLe;

e ecnu xe rl uMeeT YMCNOBYIO TUMONOMMIO, CTPOKA, COOTBETCTBYIOLWWANA Leol YacTu 3HayeHuns rl, 3ameHseTcs
BblpaxkeHnem “*r1”;

e ecnu rl He 3apaHa, cTpoka “0” 3amMeHsleTCs BblpaxeHuem “*rl”,

He ycTaHaBnuBaeTcs npenenos 4Mciay 3aMeH. TakuMm 06pa3oM, SIBNASOTCA AeWCTBUTENbHbIMU CheaytoLme

3ajaHuna:

"nBepu\*ri.*r3"

"abc*r5\*r1.*r3".

cTpoka "abc*r500" He pacno3HaeT HMKaKon NapaMeTpuyeckon popmbl.

MOXHO TakXe M3BneYb YaCcTb CTPOKW, aApeCcoBaHHYO BblpaxeHnem "*rn".
CuHTakcuc: "..*rn[ni;nc]..", roe:
e N = MHAEKC (TONbKO YMCIOBOM) nepeMeHHon r (HanpuMmep, 5 ana r5);
e Ni = HayanbHOE MOJIOXEeHNe, C KOTOPOro YMTaTb CTPOKY, 3aAaHHyto ans r5 (3Haumma c 1). MoxeTt
3ajaBaTbCA:
e yucnosbM (Hanpumep, ni=3);
e C MepeMeHHOW r Yyncnosoro Tuna (Hanpumep, ni=r2);
e C nepemeHHon j (Hanpumep, ni=j5);
e C MepeMeHHOW $, ecnu B TeKCTe Makponporpammel, (Hanpumep, ni=$0);
e NC = YNCNO CYMUTAHHbIX CUMBOMOB, Ha4YnHasa C ni (AONONHWUTENbHO). MoXeT 3a4aBaTbCs:
e yucnosbM (Hanpumep, ni=3);
e C MepeMeHHOW r Yyncnosoro Tuna (Hanpumep, ni=r2);
e C nepemeHHon j (Hanpumep, ni=j5);
e C MepeMeHHOW $, ecnnM B TeKCTe Makponporpammsbl, (Hanpumep, ni=$0).
KpoMme TOro, peanvMsoBaHO TakXe MCMONb30BaHWE CUMBOSIMYECKUX UMEH MepeMeHHbIX I, B ABYX popmax:
....... *r\name\....." BHUMAHMUE: cnMBoMyeckoe UMs AOKHO 3aBepliaTbcs cMMBoioM '\'
....... *r\name[ni;nc]....." BHUMAHME: 3necb cMMBONMYeCcKoe UMS AOXKHO 3aBepliaTtbTcst cumBoiiom [’

Mpumep: "ctBopkK\ *r5[3;1].cnc”

nycTb r5 - nepeMeHHas CcTpoka, 3agaHHasa = "abcdef";
ni=3: cynTbIBAET 5 C TpeTbero CUMBONA;

nc=1: cuuTbiBaeT 1 cumBon;

-> nony4aeTcs peweHune "ante\c.cnc".

Mpumep: "cTBOpPKM\ *r5[3].cnc"

nycTb r5 - nepemMeHHas cTpoka, 3afaHHas = "abcdef";
ni=3: cunTbIBAET 5 C TpeTbero CUMBONA;

NC He 3ajaH: He ycekaeT CTPOKY;

->nony4yaeTcs peuweHue "ante\cdef.cnc".

Mpumep: "cTBOpKKM\ *r5.cnc”
nycTb r5 - nepemMeHHas CcTpoka, 3agaHHasa = "abcdef";
->nony4yaertcsa pewenune "ante\abcdef.cnc”.

Mpumep: "cTBOpKM\ *r\stri\.cnc"
nycTb r5 - nepemMeHHas CTpoka, 3aAaHHas = "abcdef", c umerHem ="strl";
->nony4yaeTcs peweHue "ante\abcdef.cnc".

Mpumep: "cTBopkn\ *r\pippo[3].cnc"

nycTb r5 - nepeMeHHas CcTpoka, 3agaHHasa = "abcdef", ¢ nmeHem ="pippo";
ni=3: cynTbIBaET 5 C TpeTbero CUMBONA;

NC He 3ajaH: He yceKaeT CTPOKY;

->nony4yaetcsa pewenune "ante\cdef.cnc".
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B cnyyae Mcnonb3oBaHUs NepeMeHHON YMCIOBOM I, TakXXe MOXHO 3anpocuTb popMaTUpoBaHNE AECATUYHON
yacTw.

CuHtakcuc: "..*r[d;nc]..." roe:

e N = MHAEKC (TONbKO YMCIOBOM) NepeMeHHon r (HanpuMmep, 5 ana r5);

e d =3apaTb 6ykBa ‘d’

e NC= YNCNO AECATUYHBIX LNDP (LNPPbI UICKNIOYAIOTCS, €C/IN HE ABNSAIOTCSH 3HAYUMbIMU)

Mpumep: " *r5[d;4]"

nycTb r5 yncnoBas nepemMeHHas Co 3HayeHneMm = 123.4006;

nc=4: 3ajaeT nepsble 4 A4eCATUYHOIO Undpa ->nonyvaercs peweHune "123.4006".

ecnu (nc=3): 3apaeT nepBble 3 AECATUYHOIO Uudpa ->nonyvaercsa pewenHune "123.4" (nocnenHue 2 undpbl
MCKJIIOYATCS, NOCKOJIbKY OHW HE SIBNSIOTCSA 3HAaYMMbIMK).

e "¥pr[r4a5]"

3TOT BTOPOM hopManmaM xecTtue npeablaywero. OH nHTepnpeTmpyeT T0abko dopmy "*prf.....]", B KOTOpOW
apryMmeHT dyHkuum pr[..] MoXxeT 3ajaBaTb 1t060e YNCNOBOE BbIpaXeHue.
PeweHwe aprymeHTa dyHKuun pr{..] nMeeT B pe3ynbTaTe YNCNIOBOE 3HA4YeHWe uenoro tmna (n), KOTopoe, B
CBOK o4epenb, onpegensieT nepeMeHHyr rn (N - MHAEKC NepeMeHHown).
O6bMHO HabnogaeTcs cnyyan, Korga rn MMeeT Tvn CTPOKMU, M3 3TOro caefyeTt, YTO 3HayeHue (CTpoka) m
3aZaeT 3HayeHue CTPokM ByKBEHHO-LNPPOBOro BblpaXeHus.
Ecnuv e rn uMmeeT 4YMCNOBOW TUM, CTPOKa, COOTBETCTBYIOLLAs LLEeNIo YacTW 3HaUYeHns rn, 3aaeT 3HavyeHne
CTPOKW BYKBEHHO-LNMDPOBOro BblpaxkeHusi. PaccMoTpuM npumep:

r3 - nepeMeHHas 4ymcnosoro gopmata = 250.8

r5 - nepeMeHHas TMna cTpoku = *pr{3]="250";
Ecnu rn He 3agaHa, cTpoka “0” 3aMeHsaeTcs BblpaxkeHueMm *prf.....]1".

"*p[...1"

dopmManmsm, NogobHbIM NpeabiayLeMy, B KOTOPOM apryMeHT dyHKuum p[..] MoxeT 3ajaBaTb Ntoboe uncnosoe
BblpaxkxeHue.

PelweHne aprymeHTa nMeeT B pe3ysibTaTe YMC/I0BOE 3HayeHue (N): CTpoka, COOTBETCTBYOLWAs LeNon YacTum
3HayeHusa (n), 3agaeT 3Ha4YeHMe CTPOKW BbIpaXKeHus.

Mpumep: "*p[1024/6]"

1024/6=170.6666 a pe3ynbTaT - cTpoka “170".

"oxyl xj2 "

" x$1,*x$2 "

B 3TOM chopMasn3Me MMEKT NapaMeTpUUYECKYO MHTeprpeTaumio BblpaxeHus "*jn" (n “*$n”), rae n ykasbiBaeT
nepeMeHHyo "j" (nam “$") K ncnonbloBaHUo. [eiCTBUTENbHbI MOSTIOXEHUS, YXXE NpUBEeAEHHbIE ANS
aHanornyHoro opmanmaMa, paCCMOTPEHHOro AN NepeMeHHbIX Tuna “r’: B 3TOM C/ly4yae UCMOosb3YTCS TONbKO
LNdpoBbIE NepeMeHHbIe, MO3TOMY CTPOKa COOTBETCTBYET Lieflol YacTu 3HAaYeHUs NnepeMeHHON.

B BblpakeHnn Trna CTPOKM MOXHO MCMOMb30BaTb OAHOBPEMEHHO CUHTAKCUC BCEX PEasiM30BaHHbIX MEPEMEHHbIX.
Mpumep: "cTBOpkK\ *r5*jl.cnc"

nycTb r5 - nepemMeHHas CcTpoka, 3agaHHasa = "abcdef";

nycTb j1=4

->nony4yaetcsa peweHune "cteopku\abcdef4.cnc".

"*geo[sub;..]", "*geo[param;..]", "*geo[lparam;..]"
3TW popMann3Mbl MHTEPNPETUPYIOT ToabKo dopMy "*geo[.....]", rae apryMeHT @yHKuum geo[..] MOXeT 3a4aTb
ntoboe uncnoeoe BbipaxeHue. PelleHne ncnonblyemon pyHkumm geo[..], NpUBOAUT K 3HaAYEHMIO MHDOPpMaLmm
unu napameTpy onepauuu. B yacTHocTm:
* B C/lyyae uvHdopMauum nan napaMeTpa Tuna CTPOKWU: COOTBETCTBYET pe3ynbTaTy dyHKLUUn
* B C/lyYae YMUCJIOBOWN TUMOMOrMM: pe3yNbTaToOM SABASETCSA CTPOKA, KOTOpas COOTBETCTBYET MOJSIHOM
4aCcTKU 3HAYEeHus.
MNoapobHee 06 Mcnonb3oBaHMM 3TUX PYHKLUMUIA CM. OTHOCUTENbHbI ab3al,.

11.5 UYwucnosbie cpopMmaTbl cneymasibHOro NpMMeHeHus

PaccmoTpum chopMy crneumnanbHOro napameTpuyeckoro npedukca, Aaxe eCcsiv OH He UCMOJIb3YeTCsl HanpsiMyio B
NpoOrpamMMMpPOBaHUN, OH MOXET CO34aBaTbCs MPU NPUMEHEHUN MHCTPYMEHTOB (BpalleHue, 3epkasbHoe
oTobpaxeHue,..).

310 popMa nporpaMMmpoBaHus "a;.....", KOTOPYI MOXHO 3a4aTb B YMC/IOBbIX MapaMeTpax onepauum, MMetoLmx
3HayeHne KoopauHaT.

MpvMepbl NpaBUNbLHOIO 3aAaHus:

"a;500" 3HayeHWe napaMeTpa 4YMcoBOE

"a;l/2" 3HauyeHne napameTpa napamMeTpuyeckoe.

®opmMa "a;....." yKasbiBaeT, UYTO COOTBETCTBYOLWAsa KoopamHata - abCoNtOTHOro NporpaMMMpoBaHms.
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PaccmoTpuM, HanpuMep, onepauuio Ayru: KOOpAMHATbLI LEHTPa UHTEPNPEeTUPYOTCS OTHOCUTESTbHO MO CPaBHEHUIO
C TOYKOM Hayana Ayrn. MoXXHO NPUHYAUTENbHO MHTEPNPETUPOBaTb KOOPAMHATLI abCOMTHO C UCNOb30BaHMEM
dopmsbl "a;....."

11.6 TepMbl BbipaxeHUsi

OnepaTopsbl

ApubdmMeTHnueckue

+ CymMa onepaHzos. Mpumep: 100.6 + 7 = 107.6

- BbiuuTaHue onepaHaos. MNpumep: 100.6 - 7 = 93.6

* YMHOXeHne onepaHaos. Mpumep: 100 * 7 =700

/ [enexve mexay onepaHaamu.

3HaMeHaTeNb He MOXET 6bITb paBeH HyH0.
Cutyaumsa owmnbku: 125: 3HameHaTenb paBeH HyJo;
Mpumep: 100 / 7 = 14.285714

% Moaynb AeneHus mexnay onepaHaamu.

3HaMeHaTeNb He MOXeT 6blTb paBeH HyJIO.

Mpumep: 100 % 7 =2

Mpoueaypa BbMUCIEHUS pe3ynbTaTa:
e BbiNosHseT generHne (100 / 7) = 14.285714
o oTAensieT ApobHyto yacTb pe3dynbTaTta: (14.285714 - 14) = 0.285714
e yMHOXaeT Ha genutenb: 0.285714 * 7 =2

# Llenoe yncno aeneHuns mexay onepaHaamu.
3HaMeHaTeNb He MOXET 6bITb paBeH HyH0.
Mpumep: 100 # 7 = 14
Mpoueaypa BbMUCNEHUS pe3ynbTaTa:
e BbINOSHSET aeneHune: 100 / 7 = 14.285714
e OTAENsieT Lenylo YacTb pe3ynbTaT: uenoe yncno (14.2857) = 14

? KoppeKkTupoBKa wWara mexay onepaHgamu. 3HaMeHaTesib He MOXEeT 6bITb paBeH HyJto.
Mpumep: 100 ? 7 = 7.14285
Mpouenypa BbMUCEHUS pe3ynbTaTa:

e BbiNosHseT generne (100 / 7) = 14.285714

o oTAensieT ApobHyto yacTb pe3dynbTaTta: (14.285714 - 14) = 0.285714

e yMHOXaeT Ha genutenb: 0.285714 * 7 =2 (=100 % 7)

e [EenuUT MOAY/b Ha uenoe 4ucnio oT generuns: 2 / 14 = 0.14285

o npubasnsieT kK genutento: 7+ 0.14285 =7.14285.
MepBble TPU NYHKTa BbMUCAAKT MoAyb. Takum obpa3om, onepaHz ? BO3BpallaeT AenuUTenNb,
M3MEHEHHbI TakMM 06pa3oM, YTO6bl NOAYUUTb Lenbld pe3ynbtaT AeNeHuns.
B cnyyae, ecnu pesynbtaT geneHus 6yneTt MeHblwe 1, 3Ta onepauus Bo3BpallaeT AeSMMOE.
Mpumep: 10 ? 15 = 10 {paet: 10/15= 0.6666}
MpuMep: NporpaMMuMpoBaHue NOAroHKM X B Crlyyae, Koraa KoHeyHas koopavHata X coBnajaeT ¢
NoJIoXKeHWEM CBep/ieHUs U HeOBXOAMMO CKOPPEKTMPOBATb pacCTOSAHNE MeXAy OTBEPCTUSAMMU.
MpeanonoxuM, 4yto HavyanbHbim X=50, KoHeuHbIn X=250, LLar=200?32. B pe3ynbrate nony4yaem

war 33.33, a nocnenHee OTBEPCTME BbINOJHAETCS Ha kKoopanHaTe X = 250.
o a

X=50 XF=250

Jlornyeckue

OJIXXKHbl CHUTATbCA onepaTopaMn NpoaBMHYTONO NporpaMMmMpoBaHuA.

& BuHapHas onepauus UM nobuTtoBOro cpaBHEHMUs LeoM YacTu onepaHAoB C oTbpacbiBaHneM Apo6HOM
yacTu pesynbTaTta.
Mpumep: 10.456 & 3.56 =10 & 3 =2
PaccmaTpuBaeTcsa npeacTtaBneHue B ABOUYHOM cucTeme 10 mn 3:
10=1010
and
= 11
0010 =2 apobHasa yacTb
B 6uToBOM NpeacTaBieHUN pe3ysibTaTa COXpaHSEeTCS HacTpoika Ha 1 6UTOB, KOTopble HaxoAATCS Ha
1 B 0oboux onepaHaax.
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BuHapHas onepaunsa WIN nobutoBoro cpaBHeHMs LLeNOn YacTu onepaHaoB ¢ oTébpacbiBaHMEM
ApobHOM YacTm pesynbTaTa.
MNpumep: 10.456 | 3.56 =10 | 3 =11
PaccmaTpuBaeTcsa npeacTasneHme B ABOMYHOM cucteme 10 mn 3:

10=1010
or

3=0011

1011 =11 gpobHas yacTb

B 6MTOBOM NpefcTaBNeHUW pe3ysibTaTa COXpPaHSeTCs HacTpolika Ha 1 6MTOB, KOTOPble HAXOAATCS Ha
1 B og4HOM mnun 06oux onepaHaax.

Ckobkun, paspgenurenn

(..) YpoBeHb CKOBOK: MOryT BCTaBnsATbLCSA 6e3 orpaHuMyeHuii. PelleHne Bbipa)keHUsl BHavasne peliaeTt
6onee BHyTpeHHME CKOBKMU.

Mpumep: "12*((r0+r3)*sqrt[12])"

e pewaeTt: (r0+r3) {ponyctum =10}

e pewaeT: (10*sqrt[12])=34.64

e pewaet: 12*%34.64=415.6921

[..] OrpaHununTenun Ana aprymeHToB yHKLWW, UCMONb3yeMble ANs:

e MapaMeTpu4ecKoro uav oTpuLaTeNbHOro aprymeHTa dyHKUUn;

e 33AaHua MYHKLUN HECKOIbKMM OnepaHaaM.

MNpumepbt:

sqrt[r12] dyHKUMA C OAHNM apryMeHTOM C napaMeTpUYeCcKnUM aprymMeHToM
sin[-45] dyHKUNS C OAHMM apryMeHTOM C OTpuLaTesibHbiM apryMeHToM
min[rl2;1;67] pyHKUMA C HECKOJIbKMMWN apryMeHTamm

. Paspgenvtenb mexay uenoin n ApobHOM YacTbio YMCIOBOrO aprymeHTa. [Jo/mkeH ncnoib3oBaTbCs
, TONbKO OAMH pa3fenutesnb U OH ykasaH B KoHburypauum TpaCAD

128.6
.965

; Paszpgenvtens mexay aprymMeHTamMm yHKLMM C HECKOIbBKMMU apryMeHTaMu.
Npumep: pown[5;2]

MpamMoe 3agaHme cTpoku (Hanpumep, ana @yHKuumM : strcmp).

Pacno3HaeT Takxe cuMBon npobena.

Npumep: strcmp[5; "pippo"] oueHnBaeT r5 n cpaBHMBaeT CO CTPOKOM "pippo" strcmp[5; "ciao ..."]
oueHuBaeT r5 n cpaBHMBaeT co CTpokon "ciao ..."

NepeMeHHbIe apryMeHTbl

O6wwme apryMeHTbl

p! npu (T = 3.1415..). Ucnonb3oBaHue: Bceraa.
eps DNCUAOH NINHENHOMO MONOXEHUS, MPUHMMAET 3HAYeHUe, 3aBUCALLEE OT EAUHUL, U3MEPEHUSs
nporpamMmbi:

e 0.001 ans MM
e 0 001/25.4 pna gworimos
YMHOXeHHOEe Ha K03 dhduUumeHT MHOXUTENb DNCUNoH (3aaaHo npu KoHdurypauun TpaCAD)
Wcnonb3oBaHue: Bceraa.
MNpumep:
e npu: nporpamme B [MM] MHOXUTenb = 10 -> eps paBeH: 0.001*10 = 0.01
e rpu: nporpamMe B [AoiMax] MHoxuTenb = 10 -> eps paBeH: 0.001*10/25.4 = 0,0003937

cnq KoaddurumeHT nepecyeTa AMHENHOIO NOMOXEHUS, NMPUHMMAET 3HavYeHue, 3aBucsee ot
eAVHUL, U3MepPeHUs Nporpammbi:

e 1 aAna MM

e 1/25.4 pna pronmos
Wcnonb3oBaHuwe: Bceraa.
MepeMeHHbIi apryMeHT cng UCNonb3yeTCcs Npy HanMcaHuM NoAnNporpaMm n/vnu
MaKponporpamMm Ans CpaBHEHUS W/WAW NPAMOro 3ajaHuns 3HavyeHU KOOpAMHAT Uaun
CKOpPOCTH, B C/ly4asX, KOrga MOXHO NpeaBuAaeTb, YTO noanporpamMmma (uam
Makponporpamma) MoXeT UCMNOoNb30BaTbCA B MpOrpamMMe, HanUCaHHON He3aBUCUMO OT
eaAnHUL u3MepeHusa [MM] unum [AnMbI].
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Mpumep:
e nuwetca nognporpamma (OAWH) B egmnHnuax [Mm]
e 3Ta NoAnporpamMma BbINOJSIHAET onepauun CBEPSIEHNS, PACNONIOXEHHbIE OTHOCUTENBHO
ApYr Apyra co CABUIOM X
e pPACCTOSIHME MexAy OTBepCTUSIMU 3aZaeTCs B NepeMeHHOM r (nepe3agaBaeMomn):
npeanonoxum, r3
e 0JHaKO Heob6xoaAnMO cobnaaTe MMHMMaNbHOE paccTosHue B 20 MM: o4yeBUAEH KOHMDINKT
r3 ¢ Homepom 20.
Mpobnem He 6yaeT, Aa)xke ecnn NporpamMmma, ucrnosnb3ytowas nognporpammy OAVIH,
HanumcaHa B [MM].
OpHako ecnu nporpaMma, ucnonb3ywwas nognporpamMmmy OAWH, HanucaHa B [alonmax]: r3
Tenepb 3a4aH B [AoriMax]. B aToM cnyyae 6osblie HeNb3sl CpaBHMBATL r3 HENOCPeACTBEHHO
c 20. Oba cny4yast oeCcTBUTENbHbI, €C/IN CpaBHEHME BbINOMHANOCHL € "20*cnq”, koTopoe
paBHoO:
e 20 ecnu nporpaMMa MCNOJIb3YET eanHULY naMepeHus [MMm]
e 20/25.4 = 0.7874 ecnv nporpamMMa UCNOMb3YyeT eAuHULY U3MepeHns [AnMbl]
cnf KoaddurumeHT nepecyeTa NMHERHOMW CKOPOCTU, NPUHUMaET 3Ha4yeHne B 3aBUCUMOCTU OT
€[MHULbl U3MEPEHUS NMPOrpaMMbl:
e 1 ana MM
e 0.6561 ans AIMOB, CO CKOPOCTbIO, BbIPaXEHHOM B: M/MUH UNKN AONMbY/ cek
. 6.561*10'4 ANs AIONMOB, CO CKOPOCTbIO, BbIPAXEHHOM B: MM/MUH WAWN AOWMbI/Cek
e 1000/25.4 pns AMMOB, CO CKOPOCTbLIO, BblpaXXEHHOW B: M/MWH WUNU AONMbI/MUH
e 1/25.4 pnsa AlOMMOB, CO CKOPOCTbIO, BbIPAXXEHHOM B: MM/MUH MW AIOAMbY/ MUH
Wcnonb3oBaHue: Bceraa.
Mcnonb3oBaHue aprymeHTa cnf nogobHO cng, TONbKO 34eCb NepecyeT OTHOCUTCS K
3HAYEeHUIO NIMHENHOW CKOPOCTW.
| Pasmepbl getanu: "I" - anunnHa, "h" - BbicoTa, "s" - wWupuHa.
h 3HauyeHnss apryMeHTOB BCe TaKXXe COOTBETCTBYIOT pa3sMepaM NporpaMMmpyeMon getanm
s AaXxe ecnu, HanpuvMep, OHW UCMO/b3YIOTCS B BbBOBE MOAMNPOrpamMmbl.
Wcnonb3oBaHue: Bceraa.
face Homep Tekyluen rpaxu.
PasznuuatoTcs cneaylowme cutyaumm UCNoNb30BaHNS:
e B MapameTpe onepauuu: BO3BpallaeT HOMep rpaHu NpUMeHeHuUs onepauuu (3HavyeHus oT
1 no 6, ecnn 3TO peanbHas rpaHb; OT 7 Ao 99, ecnu 310 puKTUBHASA rpaHb; oT 101 go
500, ecnu 310 aBTOMaTU4eCcKas rpaHb):
e eC/M rpaHb peasnbHas - 3TO KJIMEHTCKWUI HOMEep rpaHu
e €C/M rpaHb-geTasnb - COOTBETCTBYeT nonto F (Npy npuMeHeHUN Ha aBTOMaTUYECKOW
rpaHvu Bo3BpallaeT HOMep, NMPUCBOEHHbIN aBTOMaTUYECKOW rpaHu, Hanpumep, 120)
e B CnuUcke nepeMeHHbIX (0, V, ), 3aaaHne GUKTUBHbBIX FPaHEN UNU KIIMEHTCKOrO pasjena:
BO3BpallaeT 3HayeHue -1.
3HayeHne apryMeHTa BCe TaKXe COOTBETCTBYET TeKyLl el rpaHn nporpaMMmpyemMon agetanu
Jaxe ecnu, HanpyMep, OHO UCMOJb3yeTCs B BbBOBE MOAMNPOrpamMMbl.
WUcnonb3oBaHue: Bceraa.
face0 STOT apryMeHT yKasbiBaeT, HaX0AMMCS NM Mbl B NPOrPaMMUPOBAHUN FPaHU-AeTanun:
e 1 ycnosue BbINOAHSAETCH
e B MPOTMBHOM ciy4dae nony4vaetcs O.
Wcnonb3oBaHuwe: Bceraa.
faceauto OTOT apryMeHT BO3BpallaeT HOMEpP aBTOMaTUYECKOW rpaHu.
3T0 3Ha4yeHue 3Ha4YMMO TOJIbKO MpU NPOrpaMMUPOBAHUN FpaHU-AeTanun: B ciydae
aBTOMaTM4YeCKOW rpaHun, 3alaHHOW paHee, BO3BpallaeT 3HayeHue oT 101 ao 500.
Wcnonb3oBaHue: Bceraa.
If Pasmepbl Tekywen rpanu: "If" - anunHa, "hf" - BbicoTa, "sf" - TonwmHa.
hf
sf MOXHO MCMoMb30BaTh anbTEPHAaTUBHbBIE MOHO-6YyKBasibHble POPMbI: «X» - 3TO AJIMHA, <y» -
3TO BbICOTa, «Z» - 3TO TO/LMHA.
Pasnuyatotcs cneayrowme cutyaumm UCMNoNb30BaHNS:
e B NnapameTpe onepauuu: BO3BPaLLAOT COOTBETCTBYIOLWMIA pa3Mep rpaHu NpUMeHeHns
onepauuu: 3TO pa3Mepbl rpaHK, COOTBETCTBYHOWME 3HadeHuno "face".
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e B CMNUCKe nepeMeHHbIX (0, V, ), 3agaHne GUKTUBHbIX FPaHeln UM KIMeHTCKOro pasgena:
BO3BpaLllatoT cooTBeTcTBYOWMA pa3mep getanm ("If" o3Hauvaet "I", "hf" o3HauaeTt "h", "sf"
O3Havaet "s").
3HayeHnss apryMeHTOB BCe TaKXXe COOTBETCTBYIOT pa3MepaM nporpaMMmMpyeMon TeKyLuen
rpaHu, Aaxe ecnu, HanpvMep, OHW UCMOJb3YIOTCS B BbBOBE MOAMNPOrpaMmbl.
Mcnonb3oBaHue: Bceraa.
Ipumep:
*33/1a10TCA pa3Mepbl AeTann Kak *h*s=1000*450*18
® MOCMOTPUM 3HAYEHUS ANS TPEX MEPEMEHHbIX apryMeHTOB AN WEeCTW rpaHen aetanm
IrEaHb 1 IrEaHb 2 IrEaHb 3 IrEaHb 4 IrEaHb 5 IrEaHb 6
If 1000 1000 1000 450 1000 450
hf 450 450 18 18 18 18
Isf 18 18 450 1000 450 1000
prgt Twn getanu: O=nporpamma, l=nognporpamMMa, 2=MakKpornporpamma.
3HayeHWe apryMeHTa BCe TakKXXe COOTBETCTBYET YPOBHIO AOCTyNa AeTanu B
NporpaMMMpoBaHnmM Aaxke Npu UCMNOb30BaHMK, HaNpMMep, B BbI3OBE MOAMPOrpamMMbl.
Wcnonb3oBaHue: Bceraa.
prgrd YpoBeHb focTyna Kk aeTanu: 0=ypoBeHb onepaTopa, 1=ypoBeHb MOHTaXHuKa, 2=ypOBEHb
npou3BoAUTENS.
3HayeHWe apryMeHTa BCe TaKXe COOTBETCTBYET YPOBHIO AOCTyNa AeTanu B
nporpaMMMpoBaHuK Aaxe npu UCMNOSIb30BaHMK, HanpuMep, B BbI3OBE MOAMPOrpamMMbl.
WUcnonb3oBaHue: Bceraa.
prgwr YpoBeHb nsmMeHeHuns getanun: 0=ypoBeHb onepaTopa, 1=ypoBeHb MOHTaXHWKa, 2=ypOBEHb
npou3BoOAUTENS.
3HayeHWe aprymMeHTa BCe Tak)Xe COOTBETCTBYET YPOBHIO U3MEHEHUSA AeTanu B
NporpaMMMpoBaHnmM Aaxke Npu MCMNOb30BaHWUK, HaNpuMep, B BbI3OBE MOAMPOrpamMMbl.
Wcnonb3oBaHue: Bceraa.
prgnum Homep no nopsiaky nocneaHen 3anporpaMMUMpOBaHHON ornepauum B CNUCKe TeKyLLen rpaHu,
He KOMMeHTapwus.
B cnucke nepemeHHsbIX (0, Vv, r), 3afaHne PUKTUBHbIX FPaHeln Unn KJINEHTCKOro pasaena
pasHo 0.
Wcnonb3oBaHue: Bceraa.
‘ch’ 3ameHseT ApobHoe ynMcnoBoe 3HayeHne, CooTBeTCTBYoWee cumeony ch. MpaBunbHbie

koabl: oT 32 ('") go 125 ('}"). ). NMponucHble 6ykBbl Npeobpa3yoTcsa B CTPOUHbIE.
Wcnonb3oBaHuwe: Bceraa.
MNpumep: 120+'a'=120+97=217

‘a'-'' = 97-32=65

Pe>xuM BbINONIHEHUA

prgrun AKTMBHas pabouas cpepa: 0 = pegakTupoBaHue (cpega TpaCAD); 1 = BbINOHEHME.
ApryMeHT prgrun MOXeT UCMNOoNb30BaThCs ANna AnddepeHUNPOBaHNS KIIMEHTCKUX CUMHAN0B
owmnbkun:
e MOAK/OYATb CUMHAMbI OWMOKM NPUMEHUTENIBHO K TEXHOMOMMYECKUM COOTBETCTBUSM
TOJIbKO Ha 3Tane BbINOJSIHEHWS ;
e B KpaliHeM cny4ae - nosHoe andbdepeHLMpOBaHNE BbINOIHEHMA NMPOrpaMMmbl (Kak
npaBuIo, MakponporpamMmbl) B ABYX Ccpeaax.
WUcnonb3oBaHue: Bceraa.
prgdraw AkTMBHas pabouas cpepa: ecnv prgrun=1, No3BoNseT pa3siMyaTb pas/INyHble CUTyaLum
BbINOJSIHEHUSI. B 4acTHOCTK, NONOXUTENbHOE 3HavyeHne (1) ykasbiBaeT, UTO aKTUBEH PEXUM
“npocMoTpa rpadudeckoro npeacrtabneHus”.
TunnyHoe NpMMeHeHue apryMmeHTa no3sonseT AuddepeHunpoBaTh KOMAUASLUIO NPOrpaMMbl
C Y4YeTOM rpaduyeckmx 1 UCMOSTHUTENbHbBIX NOTPebHOCTEN.
WUcnonb3oBaHue: Bceraa.
prgn ®nar HoOpManbHOro UCMONHEHUS: 1 = HOpManbHOe BbiNosHeHWe; 0 = Apyroe BbINOJIHEHME.

CooTBeTCTBYET MO0 MCrnosHEHNE KaK 3a4aHOo B Pexume BbiNOAHEHUS.

ApryMeHT prgn nossonset anddepeHunpoBaTb 3agaHnMe NporpaMMmbl UICX0AS U3 TOro, Kak
OHa HanpasnseTCs Ha BbiNOAHEHWE. [pUMepbI: BbIMOMHATL UAW HET HEKOTOpPbIE onepauun,
3ajaBaTb 1M HaNpaBfIEHUS BbIMNOSIHEHMSA NPOpPe3u.

Wcnonb3oBaHue: Bceraa.
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prgx ®dnar 3epkanbHOro UCNoAHeHus: 1 = 3epkanbHoe ucnonHeHue; 0 = Apyroe BbINOSIHEHNE.
CooTBETCTBYET MO0 McrosiHEHNE KakK 3afaHo B Pexume BbiNOIHEHUS.
ApryMeHT prgx nossonseTt anddepeHunposaTb 3ajaHNe NPOrpaMMbl UICX0ASA U3 TOro, Kak
OHa HanpasBNseTCs Ha BbINOJHEHWME.
Wcnonb3oBaHuwe: Bceraa.

prgy dnar 3epkasbHOro ucnosiHeHus Y: 1 = 3epkasbHoe ncnonHeHune Y; 0 = gpyroe UCMNosHEHWE.
CooTBeTCTBYET MO McrnosiHeEHUE KaK 3a4aHO0 B Pexume BbINOJHEHUS.
ApryMeHT prgy no3sonisieT auddepeHunpoBaTh 3a4aHne NporpaMmbl UCXOASt U3 TOFO, Kak
OHa HanpaBfsieTCs Ha BbiNOSIHEHWE. Ucnosb30oBaHWe: BCeraa.

prgxy dnar 3epkanbHOro ucnosaHenms XY: 1 = 3epkanbHoe ncnonHexHune XY; 0 = gpyroe
BbINOJIHEHME.
CooTBETCTBYET MO0 McrosiHEHNE KakK 3afaHo B Pexxume BbiNOIHEHUS.
ApryMeHT prgxy nossonset aunddepeHunposaTb 3ajaHNe NPoOrpamMMbl UICX0AS8 U3 TOro, Kak
OHa HanpasBNseTCs Ha BbINOJHEHWME.
Wcnonb3oBaHuwe: Bceraa.

prarea 30Ha BbIMOJIHEHMS.

CooTBeTCTBYeT nonio Paboyasi 30Ha, Kak OHO 3aAaHo B PexuMe BbINONHEHUS.

ApryMeHT prarea nossonseTt anddepeHLMpoBaTb 3aaHne NporpaMMbl UICXOAs U3 TOFO, Kak
OHa HamnpaBfsieTCs Ha BbINOJIHEHUE.

Wcnonb3oBaHwe: Bceraa.

prgx prqy prqz

OtcueT X, Y, Z B 30HE BbINOSIHEHMS.

CooTtBeTcTBYeT nonsam Cgeurn yriopa B paboyesi 30He KaK 3a4aH0 B PexuMe BbiNOAHEHUS .
ApryMmeHTbl prgx/y/z nossonsatot gudbdepeHunpoBaTbh 3agaHMe nNporpamMmMbl UICXOASt U3 TOrO,
KaK OHa HanpaB/SeTCH Ha BbINOSHEHME.

Wcnonb3oBaHuwe: Bceraa.

prunl prun2 prun3
prun4 prun5 prun6
prun7 prun8

MapameTpbl, fo6aBNsiEMble MPU BbINOSHEHUMN.

B pexume pesakTupoBaHus (prgrun = 0): napaMeTpbl BCeraa UMetoT 3HadyeHue 0.

B pexwuMe BbINONHEHUs (prgrun = 1) UM MOTyT 3aZlaBaTbCs 3HAYMMble 3HAYEHUS ANsi
06paboTKM U BbINOHEHWUSA MPOrpaMMbl.

Wcnonb3oBaHwe: Bceraa.

3apnaHua cpeabl

STW apryMeHTbl MOTYyT UCMO/Ib30BaThbCA NPY HAaNMCaHWW NOAMNPOrpaMM U/WUanM MakponporpamMM, Ans CpaBHEHUI
W/vnn NpsiMbiX 3aAaHnii 3HaYeHun (KOOpAUHAT, OCell BpallleHns), B C/lyyasix, Koraa MOXHO MpeaycMoTpeTb, UTo
noanporpamMMa (MM MakponporpaMmMa) MOXeT UCMO/Ib30BaTbCs B HEMpeABapuUTENbHO onpefefieHHOW

KOHMUrypaumu.

[omKHbI cUnTaThCA aprymMmeHtTamMum npogBuHyYyTOro nporpaMMmnpoBaHus.

sysface [eomeTpus rpaHen
0= rpaHu B Npo3payHOM MpeAcTaBleHnn
1= KNMEHTCKME CUCTEMBI
Wcnonb3oBaHue: Bceraa.
sysquad Pabounit kBagpaHT: 3HavyeHue oT 1 po 4.
Wcnonb3oBaHuwe: Bceraa.
sysz Yka3biBaeT HanpasfieHne ocu Z npu NporpaMMMpoBaHMM Ha rpaHu:
0= ecnn 3Ha4YeHUss oTpuuaTeNbHbl Ha BXoAe B AeTalb;
1= ecnu 3Ha4YeHMsa NONOXMUTENbHbI HA BXOAE B AeTallb.
Wcnonb3oBaHue: Bceraa.
sysxz YKa3biBaeT TUN Ayrn, 3anporpaMMmMpoOBaHHOM Ha MJOCKOCTU XZ rpaHu:
0 = ecnn ocb X ABNSETCA NpeBaNeHTHOM ANS 3TOM MIOCKOCTMN (MAOCKOCTU XZ);
1 = ecnu ocb Z ABNSEeTCS NpeBasieHTHOMN AN 3TOW NA0CKOCTU (NN0oCKOCTU XZ).
Wcnonb3oBaHuwe: Bceraa.
sysbeta YkasbiBaeT BpalleHne, nNpeaycMoTpeHHoe A1 OCU FrOPU30HTaNIbHOMO BpalleHUs :
0 = ecnv NONOXUTENBHO B CTOPOHY X+ abCcoNOTHOM CUCTEMbI KOOpAMHAT
1 = ecnun NONOXUTENBHO B CTOPOHY X- abCONOTHOMW CUCTEMbI KOOpAMHAT
2 = ecnu BpalleHue ocyllecTBnseTcs BoKpyr ocu X (NONOXUTENbHO B CTOPOHY Y-
abCcoNTHOM CUCTEMbI KOOPAMHAT).
Wcnonb3oBaHue: Bceraa.
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sysfeed YKa3biBaeT e4AnHULY U3MEepeHUs NMporpaMMMpOBaHUS JIMHENHOM CKOPOCTM:
e B MporpamMme c eguMHuuamMm [MM] MOXHO BbibpaThb:

0=[M/MWH.]

1=[MM/MWH.]
e B MporpamMmme C egmHULamMun [A0NMbI] MOXXHO BblbpaThb:

O=[ptonmbl/c]

1=[a0Mbl/MUH.]

sysline ApryMeHT sysline ykasbiBaeT KpUTEpUIA, 3aAaHHbI ANa dparMeHTauun ayr;
syschord 0 = ayrn dparMeHTMpPYOTCS B 3aBUCUMOCTM OT 3aAaHHON ANUHbI

1 = NpUMEeHeH KpUTepUit OLWNEKN Xopabl.

AprymeHT syschord ykasbiBaeT:

e ANuHYy dparMeHTauun ayru (B nepBoM cay4ae)

e owWKnbKy xopabl (BO BTOPOM criyyae)

3HayeHue syschord Bceraa npeobpasyeTcs B eANHULLY M3MEPEeHUs NPOrpaMMbl.

Wcnonb3oBaHuwe: Bceraa.

syskey DTOT apryMeHT yKa3biBaeT, BbIMOSHSAETCS /IN YCIOBME HaNUUUs KitoYa B pexuMe
Professional:

e 1 ycnosue BbINONHAETCS

e 0 B NpOTMBHOM cniyyae (Kao4 B 6230BOM WM AEMOHCTPALMOHHOM pexume)
Wcnonb3oBaHue: Bceraa.

sysname STOT apryMeHT yKasblBaeT, NOAKJ/IIOUYEHO NW ynpaseHue nons VMa onepauuu:
e 1 ycnosue BbINONHAETCS
e 0 B MpOTMBHOM cflyyae (noJsie HeJoCTYMHO)

Vicnonb3oBaHwe: Bceraa

MepemMeHHble AN petanm

00-015 MepemeHHble "0" petanw.
o\hame PasnunuatoTcsa pasnuyHble cUTyauum UCMonNb30BaHms
e B TEKCTe NporpaMMbl AN NOAMNPOrPaMMbl: UCMOMb3YIOTCS TOMbKO 3aZlaHHble
peann3oBaHHble nepeMeHHble (MoXeT 6bITb YMCI0 MeHblle 16, B KpaHeM cny4dae -
HUKakoe);
e B TEKCTEe MaKpoOKOMaHAbl: MUCMOMb3YIOTCS BCeraa B konuyecTtse 16;
Bropas ykasaHHas c¢opMa COOTBETCTBYET CMMBOSIMYECKOMY dopManusmy, rae:
e HeusMeHsieMas 4acTb "o\";
e nepemMeHHas yacTb ("mMa"): cumBosiMyeckoe MMs, 3agaHHoe ANl NepeMEeHHOMN.

Bo3BpallaeMble 3HaYEeHUSI BCe TakKXe COOTBETCTBYIOT NEPEMEHHbIM MPOrpaMMmpyemMon
AeTanu, faxe ecnv, HanpuMep, OHW UCMONb3YIOTCA B BbI3OBE MOAMPOrpamMMbl.
HW HE NCMONb3YIOTCA:
e NpW 3a4aHUN NepemeHHown 'o', 'v';
e MNpU 334aHUN KINEHTCKUX PYHKLUIA.
Cutyauunn owmbku:
e 114: ncnonb3oBaHue B HEMPaBUIbHOM KOHTEKCTE;
e 121: HenpaBW/bHbIM MHAEKC MepeMeHHon "o"

n,n

v0-v15 MepemeHHble "v" petanw.
v\name PasnunuatoTcsa pasnuyHble cuUTyauum UCMonNb30BaHus
e B TEKCTe NporpaMMbl AN MOAMNPOrPaMMbl: UCMOMb3YIOTCS TOMbKO 3aZlaHHble
peann3oBaHHble nepeMeHHble (MoXeT 6bITb YMCI0 MeHblle 16, B KpaHeM cny4dae -
HUKakoe);
e B TEKCTEe MakKpoOKOMaHAbl: MCMOMb3YIOTCS BCeraa B konuyecTtse 16;
Bropas ykasaHHas c¢opMa COOTBETCTBYET CMMBOSIMYECKOMY dopManusmy, rae:
e HeusMeHsieMas 4acTb "v\";

e nepemMeHHas yacTb ("mMa"): cumBosiMyeckoe MMs, 3agaHHoe Afsl NepeMEeHHOMN.
Bo3BpallaeMble 3HaYEHUSI BCe TaK)Xe COOTBETCTBYIOT NEPEMEHHbIM MPOrpamMMmMpyemMoin
AeTanu, Jaxe ecnv, HanpuMep, OHW UCMOoJb3YHTCS B Bbl3OBE MOAMPOrpamMMbl.

He MoxeT ncnonb3oBaTtbes:

e MNpuV 3ajaHuM nepemMeHHomn 'o', 'v';

e MNpU 3a4aHUN KITMEHTCKNX PYHKLWUIA.
Cutyauum owmnbKku:
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e 113: ncnonb3oBaHWe B HEMPaBWIbHOM KOHTEKCTE;
e 120: HenpaBWbHbIN MHAEKC NepeMeHHon "v".

r0-r299
r\name

"

MepemeHHble "r" geTanu.
Bce Takxe ncnonb3ytotcsa B konnvectBe 300: He3ajaHHas nepeMeHHasi BCe paBHO MMeeTt
ynucnosoe 3HaveHue 0.0.

Bropas ykasaHHasi ¢opMa COOTBETCTBYET CMMBOMIMYECKOMY (pOopManu3My, NpusHaHHOMY
npu 3alaHnUM NepeMeHHOW MIN YMCNOBOro napameTpa:
¢ HeusMeHsieMas 4acTtb "r\";
e nepemMeHHas yacTb ("mMa"): cumBosiMyeckoe MMs, 3agaHHoe ANl NepeMEeHHOMN.
OHU He MCNONb3YIOTCA:
e Mpu 3a4aHuM nepemeHHomn 'o', 'v'
e MNpW 3a4aHUN KJIMEHTCKNX DYHKLNIA.
Cutyaumm owmnbKu:
e 112: ncnonb3oBaHWe NEPEMEHHON I B HEMPaBUIbHOM KOHTEKCTE;
e 117: HenpaBWbHbIA MHAEKC NEPEMEHHON r
e 102: ecnun dpopmat "... *rn[ni;nc]...", ¢ ni unm nc, 3agaHHbIM C HENpPaBWbHBIM
CMHTAKCUCOM (CM. B 3TOW CBA3U: [lepeMeHHble 1 NapaMeTpbl TUNa CTPOKM).

WHTepnpeTauus BO3BpalLleHHbIX 3Ha4YeHU TpebyeT pa3rpaHUyYeHnst pasfnyHbIX CUTyaLuit
MCMNOoNb30BaHMS (PaCCMOTPEHHblE 34eChb NOSOXKEHUS AEeNCTBUTENbHbI ANa BCeX MYHKLUUNR,
MNCMNOJb3YOLWMUX NEPEMEHHbIE T):
e B CMUCKe MepeMeHHbIX I CYUTLIBAIOTCSA NepeMeHHble CNUCKa;
e MNPV NPUMEHEHUW onepaLun HeNnoCcpeACTBEHHO B MporpaMma rpaHu aetanu npu
NpPOrpaMMMPOBAHUN: CUUTBLIBAIOTCS NEpPeMEHHble r aeTanu;
e MNPV BHYTPEHHEWN pa3BepTKe CJIOXKHOW onepauun (T. . onepaunin, MHTEpNpeTnpyeMbIX
npv NpUMEHEeHUN NoAMNPOrpaMMbl UM MaKpOMpoOrpaMMbl):
e 1151 3a/laHUsl MOBTOPHO 33aBaeMoi NepeMeHHOW NoAnporpaMmbl UM B NapamMeTpe
ornepauumn: BbINOMHSAET MOUCK NEepPeMEHHbIX Ha YPOBHSIX paclumpeHus paHee (B
KparHeM cJlyyae - A0 CNUCKa NepeMeHHbIX I MaBHOW NporpamMmsl);
e /151 3a/laHUsl He 3alaBaeMoli NOBTOPHO MepPEeMEHHON: BbIMNOMHSAET MNOUCK
nepeMeHHbIX Ha YPOBHSIX pacluMpeHus paHee (B KpaliHeM clly4yae - A0 crnucka
nepeMeHHbIX I F1aBHOW NPOrpaMmMbl), HO Ha4yMHas CO CBOEro YPOBHS.

MpuMep 3aaaHUs NEePeMEHHONW r TUna CTPOKU:
"nBepn\*r28.*r29"
nycTb:
r28: nepemeHHasi TMNa CTPOKKM CO 3Ha4yeHueM (cTpokon) ="p007"
r29: nepeMeHHast YMCOBOro Tuna, CO 3Ha4YeHneM (4mcnosbiM) =12.5
pa3BepTbiBaHME Bblpa)X€HWUS AaeT 3HadyeHue (CTpoky) ="porte\p007.12".

j0-j99

FnobanbHble NporpaMMHble NepeMeHHbIe.
PasnnuatoTcsa cnepyowmne cutyaumm NCnonb3oBaHms:
e B MapaMeTpe onepauun: NpMMeHseT peasibHble 3HAYEHUS NepeMeHHbIX j;
e B CMMCKe MpOrpaMMHbIX MepPeMeHHbIX I': NMPUMEHSIET BCeraa Hy/eBble 3Ha4YeHns;
OHW He NCNoNb3YHTCA:
e Npu 3a4aHUN NepemeHHown 'o', 'v';
e NPU 33[aHUN KIIMEHTCKUX DYHKLWNA;
e NpU 3a4aHUN NepeMeHHbIX reomeTpuii (pebpa (PUKTUBHBIX rpaHen).
Cutyauunmn ownbku:
e 115: ncnonb3oBaHWe B HEMPaBWU/IbHOM KOHTEKCTE;
e 118: HenpaBWbHbIN MHAEKC NepeMeHHon "j".

$0-$299

BcnomoraTesnbHble NepeMeHHble: MOryT MCMOMb30BaTbCA TOMIbKO MPU HAaNUCaHUu
MaKponporpammel.
OHUM He NCNOoNb3YITCA:
e NpW 3a4aHuM nepemeHHbx 'o', 'v', 'r';
e NpW 3a4aHUN KIIMEHTCKNX PYHKLNIA;
e MpW 3a4aHNM NepeMeHHbIX reomeTpuii (pebpa GUKTUBHbLIX rpaHen);
e B TEKCTE Mporpammbl.
Cutyaumm owmnbKu:
e 111: ncnonb3oBaHWe B HEMpaBuIbHOM KOHTEKCTE;
e 119: HenpaBWbHbIN MHAEKC NMEpeMeHHON $.
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CcbI/ZIKM HA NepeMeHHble AeTanmn

D70 napaMeTpuyeckue hopMbl, NMO3BOJIAIOLME CXKATb CUMTbIBAHME NMPOrPaMMHbIX NEPEMEHHbIX.

O6bIMHO OHM UCMOJNb3YTCS B HaNMCaHWM MakponporpaMM. [LO/mKHbI cUMTaTbCcs GopMaMu NPoOABUHYTOrO

nporpaMMmMpoBaHu1s.
pr[.] CcbUiKa Ha NEpPEMEHHYHO T.
Ob6sa3aTenbHa napamMeTpuyeckas dopma (ucnonbloBaHue ckobok [.]) u pewaer ¢
NPUHATMEM ANSA BblpaXKEHUS 3HAaYEHUS MEPEMEHHON N, rAe N=4YUC/I0BOE 3HaYeHue B
KBaApaTHbIX CKobKax.
Mpw 3agaHnn NepeMeHHon Uan YNCN0BOro NapaMeTpa: BO3BPALLAET YMC/IOBOE 3HAYEHME
nepemeHHom rn (0.0 ecnm nepeMeHHas He YNCNOBas WM He 3aj4aHa);
Mpwv 3a4aHnM HEYNCNOBOW NepeMeHHON unu napaMeTpa (CTpoka), eCan y3HaeTCs 3HaymMmas
dopma "*pr[..]":
e E€C/IM rn onpejensieT NepeMeHHyo Tuna CTPOKW: BO3BpaLLAET peLUEHHYHo
COOTBETCTBYWOLWY $;
e ec/v rn onpegenseT NepeMeHHY YNCI0OBOro TUMNa: BO3BpallaeT $, COOTBETCTBYOWYO
LLeslIoM YacTu 3HaYEeHUs NepeMeHHON;
e eCc/Nu rn onpegensieT He3adaHHY NepeMeHHyo: Bo3BpallaeT cTpoky "0".
He MoXeT ncnosib3oBaTbCca:
e MpW 3a4aHuKM NepemMeHHomn 'o', 'v';
e MNpW 3a4aHUN KIIMEHTCKNX PYHKLNIA.
Cutyaumnm owmnbkm:
e 112: ncnonb3oBaHWe NepeMeHHOW r B HEMPaBWIbHOM KOHTEKCTE;
e 117: HenpaBW/bHbIN MHAEKC MEPEMEHHOMN I.
Mpumepsbt:
pr[12]: Bo3BpawaeT 3HayeHue r12
pr[10+5]: Bo3BpawaeT 3HayeHue r15
prirl], ecnn r1=7: Bo3BpallaeT 3Ha4YeHue r7.
pil.] Ccblika Ha NporpamMMHYI0 MEPEMEHHYIO j.
Ob6s3aTenbHa napameTpuyeckas gopma (Mcnonb3osaHve ckobok [.]) u pelwaer ¢
NMPUHATMEM ANS BblpaXKeHUs 3HaYeHUs] MepeMEeHHoN jn, rae n=pac4yeTHoe 3Ha4yeHue B [.].
PasnuuatoTcs cneayowme cuTyaumm MCNonb30BaHNS:
e B NnapameTpe onepauun: NpPUMeHsIET peasibHble 3HaYEeHUSI MEPEMEHHbIX j;
e B CMUCKe NPOrpaMMHbIX MEPEMEHHbIX Il MPUMEHSIET BCeraa HyneBble 3Ha4YeHus;
He MoXeT ncnonb3oBatbca:
e NpW 334aHUN NepemMeHHou 'o', 'v';
e Mpu 3aZl@aHUU KIIMEHTCKUX PYHKLUIA;
e NpW 334aHUN NepeMeHHbIX reoMeTpuii (pebpa PUKTUBHBIX rpaHen).
Cutyaumm owmnbku:
e 115: ncnonb3oBaHue B HeMpaBWIbHOM KOHTEKCTE;
e 118: HenpaBWbHbIN MHAEKC NepeMeHHon "j".
Mpumepsbt:
pj[12]: Bo3BpalwaeT 3HayeHne j12
pj[10+45]: Bo3BpaLiaeT 3HayeHue j15
pjlrl], ecnun r1=7: Bo3BpalaeT 3HayeHue j7.
ps$[.] Ccbuika Ha BCMoOMoraTesibHYl0 NMepPEMEHHYI0 B TEKCTE MaKponporpaMmel.

Ob6s3aTenbHa napameTpuyeckas gopma (Mcnonb3oBaHve ckobok [.]) u pelwaert c
NPUHATUEM NS BblpaXXeHWUS 3HaYeHUs NepeMeHHON $n, rAe n=pacyeTHoe 3HayeHue B [.].
3Ta dYyHKLNS MOXET MCMOb30BaTbCS TONbKO MPU HanMcaHuM MakponporpaMMmsi.
He MoXxeT ncnonb3oBartbCa:
npu 3agaHuu nepeMeHHown 'r', 'o', 'v';
npv 3a4aHNN KIMEHTCKUX DYHKLNNA;
npv 3a4aHnn NepeMeHHbIX reoMeTpuii (pebpa PUKTUBHBIX rpaHen);
B TEKCTE Nporpammbil.
Cutyaummn ownbku:

e 111: ncnonb3oBaHuWe B HENPaBWILHOM KOHTEKCTE;

e 119: HenpaBWIbHbIN MHAEKC NepeMeHHOn $.

Mpumepbl:

p$[12]: Bo3BpalwaeT 3HadyeHne $12
p$[10+5]: Bo3BpalwaeT 3HayeHne $15

p$[ril], ecnu r1=7: Bo3BpallaeT 3Ha4yeHne $7.
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3aaaHusa, CBAA3aHHbIE C NPUMEHEHMEM NoANPOorpaMMbl WIM MaKponporpamMmbl

DTO apryMeHTbl, BO3BpaLllatome MHbGopPMaL Mo Mo NMPUMEHEHUIO NOANPOrpaMMbl UM MaKpOMpPOrpaMMmsl,
MCMoSIb30BaHMe KOTOPbIX NoApa3syMeBaeTCcs B TEKCTE NOANPOrpaMMbl AN MakponporpaMmbl.

subx OHM fatoT KOOpAWHATY pa3MeLLeHus X, y, Z:
suby e Mpuv NpMMeHeHun umknia (noanporpamMmmbl Uamn
subz MaKponporpaMMmbl) OHU MPUHUMAIOT 3HAYEHNE TOYKM
MPUMEHEHUS C peLUeHHbIMU 3aLensieHneM TOUKN U
COOTBETCTBYHOLWEr0 NPOrpaMMUPOBaHNS;
e MpuV 3ajaHuUM NepeMeHHoMn 'r': NnpuHUMatoT 3HavyeHue 0.0.
ApryMeHTbl subx/y/z NO3BONSAIOT y3HaTb TOYKY NMPUMEHEHMUS,
3a[aHHYI0 B BbI3OBE MOAMPOrpamMMbl, B CaMoi noanporpamme.
OHK He “CnoNb3yioTCA:
e MNpuV 3ajaHuM nepemMeHHon 'o', 'v';
e MNpU 3a4aHUN KITMEHTCKNX PYHKLWNIA;
e MNpUV 3ajaHuUM NepeMeHHbIX reomeTpuii (pebpa GUKTUBHbIX
rpaHen).
Cutyauunun owmnbku:
e 109: ncnonb3oBaHue B HENPaBWIbHOM KOHTEKCTE;
subang BosBpallaeTt yron BpalieHus:
subang0 e MpY MPUMEHEHUN LMKa OHU NPUHUMAIOT 3Ha4YeHue yrna
BpalleHus;
e Mpuv 3aflaHuM NepemMeHHon 'r': npuHuMMalT 3HauveHue 0.0.
ApryMeHT subang (aonyckaeTtcs kpatkas ¢opma: suba)
BO3BpallaeT 3Ha4yeHMe NoBOpOTa, 3aAaHHOE B BbiBOBE
noAnporpamMmebl, B CaMoil moanporpaMme.
ApryMeHT subang0 no3BonsieT y3HaTb 3Ha4YeHMe NoBOpOTa,
3ajlaHHOe B Bbl30BE MOAMPOrpaMMbl, B CaMOW noanporpamme, HO
BKJ1HOUAs BCe BJIOXEHHble BbBOBbL. PaccMoTpum npumep BbiBOBa
noanporpaMmmsl ¢ NosopoToM Ha 20.0°, koTopasi, B CBOK o4vepeb,
MMeeT BTOPOM BbI3OB C MOBOPOTOM Ha -5.0°. Ha 6onee
BHYTPEHHEM YPOBHE pe3y/bTUPYOLWMA NOBOPOT (MOMyYEHHbIA 13!
subang0Q) 6yaet paBeH 20.0°+(-5.0°)=15.0°.
HW He WCMOJb3YITCS:
e NpW 3a4aHUN NepemeHHown 'o', 'v';
e Mpu 3aflaHUM KIIMEHTCKUX DYHKLMUIA;
e NpW 3a4aHUN NepeMeHHbIX reomeTpuii (pebpa PUKTUBHBIX
rpaHen).
Cutyauunmn owmnbku:
e 109: ncnonb3oBaHWe B HeMpaBWIbHOM KOHTEKCTE;
subinv Bo3spawaeT 3agaHne MHBEPCUU:
subinv0 e MpV MPUMEHEHUN LMKa OHM NPUHUMAOT 3HAaYeHMe napameTpa
mHBepcum (1, ecnu Tpebyetcs);
e MpUV 3aJaHuUM NepeMeHHOM 'r'; NpuHMUMatoT 3HaveHue 0.
AprymeHT subinv (aonyckaeTcs kpaTkasa dopma: subi) no3sonser
y3HaTb, noTpeboBan N1 BbIBOB NOAMNPOrpamMMbl UHBEPCUIO
WCMOIHEHMS, B CaMOM noanporpaMmme.
AprymeHT subinv0 Bo3BpalaeT 3Ha4YeHMe MHBEPCUN, 3a4aHHOE B
BbI30BE MOAMNPOrpaMMbl, B CaMOW NOAMpOrpaMMe, HO BK/O4Yas BCe
BJIOXXEHHbIE BbBOBbI.
OHW He MCNonb3yHTCS:
e MNpuV 3ajaHuM nepemMeHHomn 'o', 'v';
e MNpU 3a4aHUN KITMEHTCKNX PYHKLWNIA;
e MNpUV 3ajaHuUM NepeMeHHbIX reomeTpuii (pebpa GUKTUBHbIX
rpaHen).
Cutyauunun owmnbku:
e 109: ncnonb3oBaHMe B HeEMPaBWIbHOM KOHTEKCTE.
submir Bo3BpallaeT 3ajaHne 3epkanbHOro oTobpaxeHus:
submir0 e MpY MPUMEHEHUWN LMK/a OHU NPUHUMAIOT 3HaYeHune,
COOTBETCTBYIOLLEe 3anpoCy 3epKanbHOro oTobpaxeHus
(O=HeakTVBHO; 1= 3epKanbHOe OTpaxKxeHue Mo X; 2=
3epKanbHOe OTpaXeHue Mo y; 3= 3epKajibHoe OTpaxeHue no
X+y);
e Mpu 3aflaHuUM NepeMeHHon 'r': NpuHMMalT 3HayveHue 0.
ApryMeHT submir (gonyckaeTtcs kpaTkas gopma: subm) nossonser
y3HaTb, NoTpeboBan N1 BbIBOB NOAMNPOrpamMMbl CUMMETPUIO
WCMOJIHEHUS, B CaMOli noanporpaMmme.
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AprymeHT submirQ no3sonsieT y3HaTb, noTpeboBan nu BbI3OB
noAnporpaMMbl CUMMETPUM BbINOJIHEHUSI, B CaMOW noanporpamme,
HO BKJII0Uasi BCe BJIOXEHHbIE BbI30Bbl. PaccMOTpuM npumep BbiBOBa
noAnporpaMMbl C akTUBHBLIM 3epKasibHbIM OTO6paXxeHneM no X,
KOTOpOe, B CBOK 04epesb, UMeeT BTOPOM BbIBOB C aKTUBHbIM
3epKasibHbIM 0TobpaxeHueM no x+y. Ha 6onee BHYTpPeHHEM ypOBHe
3anpoc 3epkKasibHOro otobpaxkeHus 6yaeT TOAbKO 3epKasibHoe
oTobpaxkeHue no y.
OHK He “CnoNb3yioTCA:

e MNpuV 3ajaHuM nepemMeHHon 'o', 'v';

e MNpU 3a4aHUN KITMEHTCKNX PYHKLWNIA;

e MNpUV 3ajaHuUM NepeMeHHbIX reomeTpuii (pebpa GUKTUBHbIX

rpaHen).

Cutyaumm onbKu:

e 109: ncnonb3oBaHWe B HEMpPaBWIbHOM KOHTEKCTE.

sublink Bo3spallaeT 3agaHne 3aLernieHms TOUYKU:
e MNPWU MPUMEHEHUN LINKIIA OHW NPUHMMAIOT 3HayeHue 1, ecau
TpebyeTcs 3auensieHne TOYKK;

e MNpW 3a4aHUN NepeMeHHON 'r': NpUHUMaloT 3HadveHuve 0.
ApryMeHT sublink no3sonsieT y3HaTb, noTpeboBan v BbBOB
noAnporpamMmbl 3aLensieHns TOYKM UCMOSTHEHNS, B CaMOM
noanporpamme.

JonyckaeTtcs kpatkas dopma: subl.

HW HE NCMONb3YIOTCA:

e NpW 3a4aHUN NepemeHHown 'o', 'v';

e NPU 33[aHUN KIIMEHTCKUX DYHKLWNA;

e NpW 3a4aHUN NepeMeHHbIX reoMeTpuii (pebpa PUKTUBHBIX

rpaHen).
Cutyauunn owmbku:

e 109: ncnonb3oBaHWe B HEMpPaBWIbHOM KOHTEKCTE.

substr Bo3BpallaeT 3ajlaHne pacTAarMBaHus:
substr0 e MpU NMPUMEHEeHUM LMKNa nNpuHMMaeT Tpebyemoe 3HaveHne
pacTsarMBaHus;

e MpUV 3a4aHuM NepeMeHHOM 'r' NpMHMMatoT 3HadeHne 1.0.
AprymeHT substr (gonyckaetcs kpaTkas dopma: subs) nossonser
y3HaTb, NoTpeboBan sn BbI3OB NOANPOrpaMMbl NepecMoTpa
WCMOSTHEHUSI, B CaMOW noanporpamme.

AprymeHT substrO no3sonsieT y3HaTb, NnoTpeboBan N1 BbI3OB
noAnporpamMMbl NepecMoTpa UCMOSIHEHWUS, B CaMOl noanporpamme,
HO BKJIIOUasi BCe BJIOXEHHbIE Bbi30Bbl. PaccMOTpuM npumep BbiBOBa
noANporpamMmmbl C KO3PDOULMEHTOM pacTskeHus, paBHbiM 2.0,
KOTOpbI, B CBOK O4epesb, pa3BopaymBaeT BTOPOW BbI3OB C

K03 PULMNEHTOM pacTsaxeHus, paBHbiM 0.5: Ha 6onee BHYTpeHHEM
YPOBHE pe3ynbTUpYyoLWwmi KoadduumneHT pacTsxeHns byaeT paBeH
2.0*0.5=1.0.

OHW He MCNoNIb3YHTCA:

e MNpuV 3ajaHuM nepemMeHHon 'o', 'v';

o MNpU 3a4aHUN KITMEHTCKNX PYHKLWNIA;

e MNpuV 3ajaHuUM NepeMeHHbIX reomeTpuii (pebpa GUKTUBHbBIX

rpaHen).
Cutyauum owmnbKku:
e 109: ncnonb3oBaHMe B HeEMPaBWIbHOM KOHTEKCTE.

subemp Bo3BpallaeT 3afaHne BbleMKU:
e MNPWU MPUMEHEHUN LINKIIA OHW NPUHMMAIOT 3HayeHue 1, ecau
TpebyeTcs BbleMKa;

e MNpW 3a4aHUN NepeMeHHON 'r': NpUHUMalOT 3HadveHuve 0.
STOT apryMeHT No3BONSAET y3HaTb, NnoTpeboBan nn Bbi3OB
noAnporpamMmMbl MpUMMeHeHWe BbleMOK, B CaMOl noanporpaMme.
Jonyckaetcs kpatkas gopma: sube.

HW HE NCMONb3YIOTCA:

e NpW 3a4aHUN NepemeHHown 'o', 'v';

e NPU 33[aHUN KIIMEHTCKUX DYHKLWNA;

e NpW 3a4aHUN NepeMeHHbIX reomeTpuii (pebpa PUKTUBHBIX

rpaHen).
Cutyauunn owmbku:

e 109: ncnonb3oBaHWe B HEMpPaBWIbHOM KOHTEKCTE.

subface Bo3BpaliaeT rpaHb NpUMeHeHus.
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e MNPV NPUMEHEHUN LKKNA NPUHMMAIOT 3Ha4YeHne HoMepa
MPUMEHEHHOM rpaHn (ecsn rpaHb peasibHas - 3TO KJIMEHTCKUMN
HOMeEp rpaHn)
npv 3aaHnn NepeMeHHon 'r': NpUHMMaT 3HaveHune -1.

gonycxaeTcs:l KpaTtkaa dopma: subf.

OHM He MCNoNbL3yHTCA:

e MNpuV 3ajaHuM nepemMeHHon 'o', 'v';

o MNpU 3a4aHUN KITMEHTCKNX PYHKLWNIA;

e MNpuV 3ajaHuUM NepeMeHHbIX reomeTpuii (pebpa GUKTUBHbIX
rpaHen).

Cutyauum owmnbKu:

109: ncnonb3oBaHWe B HEMPaBWUIbLHOM KOHTEKCTE.

submaster

BosBpaliaeT nHdpopMaLunio 0 MHOrOKpaTHOM Bbl30OBE:
e NPV NPUMEHEHUWN LUKIa NPUHMMAET 3HaueHue:

e -2: eC/ COOTBETCTBYET r1aBHOMY Bbl30OBY;

. >0: ec/in COOTBETCTBYET BJIOXKEHHOMY BbIBOBY U
BO3BpallaeT HOMep MaBHOW rpaHun (ecnu rpaHb
peanbHas - 3TO KIMEHTCKUIA HOMEp rpaHun);

e B MNPOTMBHOM Cay4yae nonyvaetcs -1;

e MpuV 3a4aHuM NepeMeHHOn 'r': NMpuHMMaeT 3HayeHue -1.
OHW He UCNob3YTCA:
e MpW 3a4aHuM NepemMeHHomn 'o', 'v';
e NpU 3a4aHUM KJIMEHTCKNX PYHKLNIA;
e MpW 3a4aHUM NepeMeHHbIX reomeTpuin (pebpa GUKTUBHbIX
rpaHen).

Cutyaumm owmnbKu:
e 109: ncnonb3oBaHne B HEMpPaBWIbHOM KOHTEKCTE.

subxm
subym
subzm

BosBpalialoT KoopauHaTy pasMeleHuns (X, Y, z) TOYKMK
NPUMEHeHWs rnaBHOro Bbi30Ba, C/le0BaTe/IbHO, OTHOCSALLMECS K
cny4yat MHOrokpaTHoro BbBoBa. Kak yxxe ansa aprymeHtoB (subx,
suby, subz):

e NpW NpUMeHeHUn uukna (noanporpamma uan MakpornporpamMma),
NPUHMMAIOT 3HaYeHMe TOYKM NPUMEHEHMNS, C peLleHHbIMU
3auenyieHnemM TOYKM U COOTBETCTBYIOLWEro NporpamMMMpoBaHus;

e NpW 334aHUN NepeMeHHOn 'r': NpuH1MaloT 3HadveHue 0.0.

Ecnu aprymeHT submaster Bo3BpatyaerT:

e -2: eCc/nv BO3BpalleHHOe 3HayeHne cooTBeTCcTBYET (subx, suby,
subz);

e >0 ecqn COOTBETCTBYET BJIOXKEHHOMY BbBOBY W BO3BpalleHHOe
3HayeHue Bo3BpawaeT nosne (subx, suby, subz) kak
NPUMEHUTOE Ha MNaBHYH rpaHb.

HW He UCMONb3YITCA:

e NpW 334aHUN NepeMeHHou 'o', 'v';

e NPY 334aHUN KIIMEHTCKUX DYHKLNNA;

e NpW 334aHUN NEepPeMeHHbIX reoMeTpuii (pebpa PUKTUBHBIX
rpaHen).

Cutyaumm owmnbKku:
109: ncnonb3oBaHWe B HenMpaBWIbHOM KOHTEKCTE.

subv
subvb
subvo
subvm
subvk
subvkl
subvk2

OHv BO3BpaLLAlOT 3HaYeHWe, 3a4aHHOe B NOfe CBOWCTB:

L (subvl)

B (subvb)

O (subvo)

M (subvm)

K (subvk)

K1 (subvk1)

K2 (subvk2)

e NPV NPUMEHEHUN LUKA OHW NPUHMMAIOT 3HaYeHne CBONCTBa

e NPV 334aHUW NepeMeHHoM 'r' NpuHMMatoT 3HadeHwue 0.

OHUW He ncnonb3yTCa:

e NpW 334aHUN NepeMeHHown 'o', 'v';

e NpW 33/aHUN KIIMEHTCKUX DYHKLWNA;

e NPV 334aHUN NepeMeHHbIX reoMeTpuii (pebpa PUKTUBHbBIX
rpaHen).
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Cutyaumm owmnbku:
e 109: ncnonb3oBaHWe B HEMpPaBWIbHOM KOHTEKCTE.

rempty[nn] MpoBepsieT, UTO 3agaHa NepeMeHHas r, MHAEKC KOTOpOW yKasaH

nn. Bo3gpawaeT:

o 0, ecnn nepeMeHHasn 3ajaHa;

e B MPOTMBHOM ciy4yae nony4vaetcs 1.

06a3aTenbHa napameTpuyeckas dopma (MCnosb3oBaHne CKOboK

)]

Ecnn apryMeHT @yHKUUM NapaMeTpuyeckuii 1 UMeeT 3Ha4YnMblIn

dopmaT "m" uam "r\name", pyHKLUMA 4ENCTBYET HAMpPsMyto Ha

nepeMeHHyo .

MoryT BO3HUKHYTb Cleaylowme cuTyaumm:

e B C/lyyae noAnporpaMmMmbl UM MakponporpaMmbl BO3BpaLlaeTt
3HayeHune 0, ecniv NnepeMeHHas r LuKia 3agaHa npv Bbi30BE WM
COOTBETCTBYET NEpEMeHHON NoAnporpaMmbl UK
MaKponporpaMMmbl, KOTOPYIO Henb3s nepesagaTtb.

e Mpuv 3alaHUM NEPEMEHHON I UM HE B MPUMEHEHUMU LKNKNa
npuvHMMaeT 3HayeHue 0, ecv NepeMeHHas r nporpaMMbl 3ajaHa

He MoxeT ncnonb3oBaThes:

e MNpu 3ajaHuM nepemMeHHon 'o', 'v'

e MNPV 3a4aHUN KITMEHTCKUX PYHKLWM

Cutyaumm owmnbKku:
e 112: ncnosb3oBaHWe NEPEMEHHON r B HEMpPaBUIbHOM

KOHTEKCTe;
e 117: HenpaBWbHbIN MHAEKC NMEPEMEHHOM r

MNpumepsbl (€ 1M3N0ab30BaHUEM Npu pa3paboTke NoANporpaMmbl):
rempty[12], rempty[rl2]: Bo3BpawaeT 0 ecsim nepemeHHas rl12
3agaHa, 1 nHave

rempty[nn;valdef;(nmin); (nmax)] MpoBepsieT, YTO NepeMeHHas r, MHAEKC KOTOPOM yKasaH nn,
3ajaHa, BO3Bpallas 3Ha4yeHue Ha NepeMeHHylo:

e ec/In NepeMeHHasi 3afaHa: 3ajaHHOe 3HaYeHNe B KOHEYHOM
MTOre BO3BpaLLaeTCs K MaKCUManbHOMY AManasoHy 3HaYeHuin;

e MHaye: 3HayYeHue rno yMon4aHuio.

Ecnu apryMeHT d@yHKULUKN SBNAETCSH napamMeTpuyecKmM n umMeet

3HauuTenbHbi popmaT "rm" nnm "r \ name", pyHkuma aencTeyeT

HenocpeACTBEHHO Ha NepeMeHHy m.

ApryMeHThbl:

NN = MHAEKC WM UMS NepeMeHHOM r. 3Ha4yeHue nn AOHKHO
HaxoauTbcsa B npegenax ot 0 go 299;

valdef = 3HaueHMe MO yMONYaHMIO, KOTOPOE AOIKHO
BO3BpallaTbCs eCNu NepeMeHHas He 3ajaHa

nmin = MMHUManbHoe A0MyCTUMoe 3HadeHue (NMpUMeHsieTCcsa npu
3a4aHun)

nmax = MakcuManbHOe A0oNyCTMMOEe 3HayeHune (NpuMeHseTcsa npu
3aZ4aHun)

e He BbINOHAETCS NPOBepKa NPaBUIbHOCTU KPpalHUX 3HAUEHWIA:
MOXeT 6bITb NMin > nmax;
e (Nmin, Nnmax) UCNonb3yTCs, TONbKO €C/M NepeMeHHas 3ajaHa

dyHKUMA paboTaeT ¢ NnepeMeHHbIMU YNCOBOW TUMOIOMUKN, UHaYe:
e ec/iM 3ajaHa, CBs3aHHOe 3HayeHune paBHO Hynw (=0.0)

Ncnonb3ytloTcs Te xe coobpaxeHns UCMosib30BaHUSA, YTO U ANS
npeabiayLero npoToTmna.
He ncnonb3lyercs:
e MNpuV 3ajaHuM nepemMeHHon 'o','v'
e MNPV 3a4aHUN KITMEHTCKUX PYHKLWI
Cutyauum owmnbKku:
e 112: ncnonb3oBaHWEe NEpeMeHHOM r B HEMPaBUIbHOM
KOHTEKCTe;
e 117: NHAEKC NepeMeHHOW r HenpaBWbHbIN
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e 124: yncno onepaHaoB >4
e 130: aprymeHT valdef onyweH (nycTtoe 3agaHue).

MNpumep (c n3nonb3oBaHMeM Npu paszpaboTke NoANpPorpammebl):
rempty[rl2; 32;1;96]: oTnnyatoTcs cnyyas

e ec/niu nepeMeHHas rl2 He 3ajaHa ->32. MHave

e CO 3HayeHueM r12 B gmanasoHe (1; 96) ->rl12

e CO 3HayeHueM rl2 meHee 1 ->1

e CO 3HaueHueM r12 6onee 96 ->96.

rvalue[cnd;nn;value]

TpebyeT 3agaHua 3Ha4YEeHUsI NepeMeHHON I, MHAEKC KOTOpOM

obo3HavaeTcs nn:

o (dyHKUMSA AoMKHaA 6bMb OAHA B Mosie 3agaHus

e (akTuyeckoe NpuMMeHeHue pesdynbTaTa MYHKLUU NPOUCXOAUT
TONIbKO Ha 3Tane MCnosib30BaHWs NOANPOrpamMmbl (Mnn
MaKponporpammbl)

e (PYHKLMIO MOXHO MCMNOMNBb30BaTb NPU Ha3HaYe€HUN NepeMeHHON r
noANpoOrpamMmbl: HaCTHOM M YNCNOBOW. Bo3BpaT dyHKUUN He
ABNSETCS 3HAUUTESbHbIM

e nepeMeHHasi, ANns KOTOPOM 3anpalumMBaeTcs Ha3HavyeHue
3HayveHusa (yKasbiBaeTCsi apryMeHTOM: nn), AO/HKHA
NpUCYTCTBOBaTb B TOM XXe noanporpaMme, AOHKHA
COOTBETCTBOBaTb MHAEKCY HWXE, YeM y COOTBETCTBYOLWeEN
nepemMeHHoOmn, u 6bimb: 06Wen0CTYNMHON, YNCOBON, He
Ha3HayeHHoW (T. e. Bo3BpalleHme dyHKUMm rempty[nn] nmeet
3HayeHwue 1).

AprymeHThl:
cnd: dnar HazHauveHus (0 = BbIKJIlOYEHO = He NpuMeHsieTcs; 1 =

BKJIIOYEHO = NPUMEHSAETCS)

NN = NHAEKC NepeMeHHON r. 3HayeHne NN A0/HKHO HaXOoAUTbCS B
npeaenax ot 0 go 299. lonycTuMble dopMaTbl CM. PYHKLMIO
(rempty);

value = 3HayeHuVe, Ha3HavyaeMoe nepemeHHon (nn).

He ncnonb3lyercs:
e MNpuV 3ajaHuM nepemMeHHon 'o','v'
e MNpU 3a4aHUN KITMEHTCKUX PYHKLWI

Cutyaumu ownbku:

e 112: ncnonb3oBaHWe NepeMeHHOM r B HEMPaBUIbHOM
KOHTEKCTe;

e 117: NHAEKC NepeMeHHOW r HenpaBWbHbIN

e 124: yncno onepaHaoB #3.

Mpumep (¢ n3nonb3oBaHreM Npu pa3paboTke NOANPOrpammbl):

rvalue[r5; 10; 96]: oTnuyatTCcsa cny4yas

e ec/nu nepemeHHas r5 nmeet 3HadeHne 0 -> DYHKUUSA He
AelicTByeT. AHanornyHasa cuTyaums, ecnu:

o (PyHKLMA NCMONb3yeTCs Npu 3aAaHMN NepeMeHHON C UHAEKCOM
Hwke 10 (Hanpumep: r8), unn obLWenoCTYNHOW MAN CTPOKOBOIO
Tina

e noanporpaMMa He 3agaeT nepeMmeHHyto r10, uam r10 asnsercs
YaCTHOW MAN CTPOKOBOW, WM MMeeT A0MYyCTUMOE HasHayeHue.

B npoTtuBHOM crniyyae:
e YUC/IOBOE 3HayveHue 96 byaeT NpMCBOEHO nepeMeHHoMn r10
o ntoboe ncnonbzosaHne pyHkunm «rempty [10]» Bceraa
BO3BpallaeT 3HayeHue 1.

OTy PyHKULMIO CneayeT UCMOMNb30BaTh TOMIbKO B TOM C/ly4yae, eciu
AencTBuUTeNbHO Heo6xoaAnMo.
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3aaaHue KIMEHTCKUX pa3faenoB

ApryMeHTbl NO3BOAIOT NOAyYaTb NPSIMON AOCTYN K AaHHBbIM, 3aA4aHHbIM B KJIMEHTCKMUX pa3aenax TosbKo Ans
MYHKTOB C YMCJIOBbIM 3HAYeHUEM (Yncna c 3ansaTon unu uenbie, BbIGOp U3 cnucka).

Ecnn ykasaHHbIM pa3gen unv nyHKT He 3a4aH, apryMeHT npuHumaeT Hynesoe (0) 3HayeHue.

O6bIMHO MCMNOMBL3YOTCS NPU HanNUCaHWM NOANPOrpamMM U/UM MakpornporpamMMm M AOMKHbI cYUTaTbCcst popMamm
NPOABMHYTOr0 NPOrpaMMmMpPOBaHUS.

OTW apryMeHTbl He MOTyT MUCMOSb30BaTbCA:
e Npu 3adaHum nepemeHHbix (o', ‘v’, 'r)

e NPV 3a4aHUN NEPEMEHHbIX reoMeTpui

e NPpW 33aHUN KIIMEHTCKUX pa3fesios

e MNpW 3a4aHUN KJIMEHTCKNX DYHKLNIA.

szs\name Bo3BpaliaeT NyHKT C YNCNOBbIM 3HadYeHneM pasgena "CneuymanbHble yCTaBkKnN":

e HeusMeHsieMas 4acTb “szs\”;

e nepemMeHHas 4yacTb (“name”): cMMBONMYeCcKOe UMS, 3a4aHHOe Ansa 3TOoro
NyHKTa B paszene.

Mpumep:
“szs\aaa” : Bo3BpallaeT 3HavYeHne nonsa Cc uMeHem “aaa”.
szi\name BosBpaluaeT NyHKT C YMC/IOBbIM 3HAYeHWEM pa3sgena "[ononHutenbHas
nHdopmaumsa".
szo\name Bo3BpallaeT NyHKT C YMCMIOBbIM 3HaYeHWeM pasgena "HacTponku ontuMmsauumm”.
szl\name BosBpaluaeT NyHKT C YMC/IOBbIM 3HAa4YeHVeM pa3gena "HacTpoiku cesasen”.

Fno6anbHble NnepeMeHHble

Mcnonb3oBaHue [1o6asibHbIX NEPEMEHHbIX BO3MOXHO MPU UX CMELMasibHOM NMOAKIOUYEHMM B KOHMDUIYpaLmm
TpaCAD.

3TO YMCTO YNCNOBbIE NepeMeHHbIe, Bbi3biBaeMble TOJIbKO MO MMEHW, C MaKCcuManbHbiM Yncaom 300.
Cnncok rnobanbHbIX NEPEMEHHbIX Takxe 3agaeTcs B KoHdurypauum TpaCAD. 3To nHdopMaums, KOTOpPYHo
HEBO3MOXHO M3MEHUTb B NMporpaMme.

glb\name Bo3BpallaeT 3HaveHWe, 3a4aHHOe B COOTBETCTBYOWeEN NobanbHOM NnepeMeHHOMn:
e HeusMeHsiemas 4acTtb “glb\”;
e nepemMeHHas yacTb (“MMa”): cMMBOMIMYECKOE UMSI MEPEMEHHOMN.

Wcnonb3oBaHuwe: BCeraa.
Ecnn nepeMeHHaa He 3ajaHa, nogaeTcd o6wuii curHan owmnbkmM CMHTaKcuca.

BcnoMorartenbHbie pyHKLUN

3T dyHKLUMN 06bIMHO MCMOMBL3YTCSA B HAaNMCaHWUM NOANPOrpamMM M/mam Makponporpamm.
[omKHbI cuntTaTbcs popMaMu NpoABUHYTOrO NPoOrpamMMMpoBaHus.

nfa Bo3BpaliaeT peasibHbil HOMEpP rpaHu (KJIMEHTCKOM), YKa3aHHOM KaK apryMeHT.
OTa dyHKUMA paboTaeT TONbKO B C/lyyae apryMeHTa co 3HadeHueM oT 1 fo 6:
apryMeHT MHTEPNpeTUpyeTCs KaK KJNEHTCKUI HOMEp rpaHn, a pyHKUMS
BO3BpallaeT peasibHbii HOMEP rpaHu.

B npoTuBHOM cnyyae, dyHKUUSA BCeraa Bo3BpallaeT Lenyr YacTb apryMeHTa.
Wcnonb3oBaHue: BCeraa.

NycTb 3aZlaHa K/IMEHTCKas HyMepauus rpaHeil B COOTBETCTBUM C NpeACTaBIEHHbIM
HUXe:

rpaHb 1 -> KIMEeHTCKUn HoMep:
rpaHb 2 -> KJIMEHTCKUIA HOMEp:
rpaHb 3 -> KJIMEHTCKUIA HOMEep:
rpaHb 4 -> KJIMEHTCKWUA HoMep:
rpaHb 5 -> KnMeHTCcKkuin Homep:
rpaHb 6 -> KJIMEHTCKUIA HOMEep:
nfa5=nfa[5]=1

nfa2=nfa[2]=5

WNPRAHOWU
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nfc

Bo3BpalaeT KJIMEHTCKUA HOMep rpaHu (peanbHoN), yKa3aHHOW KakK apryMeHT.

OTa dyHKUMA paboTaeT TONbKO B C/lyyae apryMeHTa co 3HadeHueM oT 1 fo 6:
apryMeHT MHTEpPNpeTUpyeTCs KaK peasibHbii HOMEp rpaHn, a @yHKLUNSA BO3BpaLlaeT
K/IMEHTCKUA HOMEP rpaHu.

B npoTuBHOM cnyyae, dyHKUMSA BCeraa BOo3BpallaeT Lenyr YacTb apryMeHTa.
Wcnonb3oBaHue: BCeraa.

(NycTb 3afaHa KJMEHTCKas HyMepauus rpaHen, Kak ykasaHo ana dyHkuum: nfa)
nfcl=nfc[1]=5
nfa2= nfc[2]=6

MaTtemaTnueckue pyHKLUMU

abs

Bblumcnsier abCconoTHOE 3Ha4YeHMe apryMeHTa.
[onyckaerca KpaTkasa dopma: a.
Mcnonb3oBaHue: Bceraa.

Cutyaummn ownbKu: Her.

abs5 =5
abs[-5] =5

sqrt

M3BnekaeT KBaApaTHbIN KOPEHb U3 apryMeHTa.
3HayeHve apryMeHTa A0/MKHO 6bmb nonoxurensHbiM (>=0.0).
JonyckaeTtcsa kpatkas dopma: q.
Wcnonev3oBaHwe: Bceraa.
Cutyaumnmn ownbku:
e 127: oTpuuaTtenbHblii apryMeHT.
NpumepbL:
sqrt[25] =5
sqrt[-25] <- onpegenset owunbky (127)

int

Bo3BpaliaeT uenyto 4acTb apryMeHTa, nosly4YeHHy OTCeYeHMeM.,
(ypnansiet gpobHyt0 4acTb).
s
Wcnonb3oeaHue: Bceraa.
Cutyaumm owmnbKkun: Her.
Mpumepbl:
int[-12.8] =-12.0
int[12.9] =12

inv

Bo3BpaliaeT o6paTHbii aprymeHT (1/x).
ApryMeHT He MOXeT 6blTb paBeH HyJo.
nyckKaeTcsa KpaTk mMa: v.
Wcnonev3oBaHwe: Bceraa.
Cutyaumnmn ownbku:
e 125: apryMeHT paBeH HyJo.
NpumepbL:
inv2 =0,5
inv0 <- onpepensiet owunbky (125)

pow

Bo3BOAWT apryMeHT B CTeneHb 2.

pown[nb;ne]
pown[nb;nel;ne2]

Bo3BOAMT NepBbit apryMeHT (OCHOBAHWE) B CTeMeHb, NOMyYeHHY 13
BTOPOro aprymeHTta (nokasaTe/lb CTeneHu):
e nb (1-# aprymeHT) = ocHOBaHwue
e ne (2-7 apryMeHT) = nokasaTenb cTeneHu MNpuMeHseTcs K Lenon
yacTu
e nel, ne2 (2-% u 3-1 apryMeHT) = NokasaTesflb CTeNeHn
BblMMCNsSeTCa Kak ne=(nel/ne2) n ucnonbsyetcsa 6e3 yceueHus
A0 Lenon yacTtum
MoxeT 6bmb 2 unn 3 aprymeHTa dyHKLUN.

Ocobble cayyan.
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e nb#0.0, ne=0.0 Bo3BpawaeT 1

e nb=0.0, ne=0.0 Bo3BpawaeT 1

e ne2=0.0 ucnonblyet opMy C 2 aprymeHTamm
Wcnonb3oeaHue: Bceraa.
Cutyaumm owmnbKu:

123: yncno onepanHgos =0;

124: yncno onepaHgos #2,3;

128: nb=0.0, ne<0.0 (oTpuUaTENbHbIA).
Opumepsbl:
pown[5;2] =5 * 5 =25
pown[5;3.5] = pown[5;3.5;0] =pown[5;3] =5* 5* 5 =125
pown[5; 0] =1
pown[0; 5] =1

pown[5;1;2] =5 ~1/2 2 2,236 (MaTemaquecxmﬁ 3KBUBAJEHT:
KBaApaTHbI KopeHb 13 (5 Al) )
pown[5;2;3] =5 ~2/3 2 2.924 (MaTeMaTuMyecKuii SKBUBANEHT:
Kybuyeckuit kopeHb 13 (5 Az) )

round OKpYyrnsieT apryMeHT o 6avxkanwero uenoro yncna.
Wcnonb3oBaHue: BCeraa.

Cutyaumm owmnbKkun: Her.

Mpumepbl:

round[12.8] = 13

round[12.3] = 12

round[12.5] = 12 <- o 0,5, okpyrnsieT B MEHbLUYIO CTOPOHY
round[12.501] = 13 <- cBbiwe 0,5, okpyrnsier B 60nbLuyto
CTOPOHY
round[-10.3]
round[-10.7]

-10
-11

range[nval;(nmin); (nmax)] YTBepxAaeT 3HayeHue B npejenax MakCcuMasibHOro uHTepsana
3Ha4YeHun.
e nval (1-# apryMeHT) = 3HayeHue, KOTOpPOe AO0KHO
yTBEpPXAATbCH
e nmin (2-1 apryMeHT) = MMHMMasbHOE AOMYCTUMOE 3HavyeHue
(npuMeHsieT Npu 3aaaHumn)
e nmax (3-M apryMeHT) = MakCcuMasbHOe AOMYyCTUMOE 3HavyeHue
(npuMeHseTcs npu 3agaHun)
He npoBoAUTCSA KOHTPO/b MPaBUIbHOCTU KPamHUX 3HAYEHWIA: MOXET
6bTb NMIN > nmax.

Mcnonb3oBaHue: Bceraa.

Cutyaumm owmnbkun:

e 123: yncno onepanHaos =0;

e 124: yncno onepaHaos >3;

¢ 130: onyckaeTcs nepBbii apryMeHT.

Mpumepbl:

range[5;0;10] Bo3BpawaeT 5

range[5;0;4] so3BpawaeT 4 (orpaHMymMBaeT MakKCMMaabHbIM
3HayeHuneM)

range[-5;0;4] Bo3BpawaeT 0 (orpaHN4YnMBaET MUHUMANbHBIM
3HayeHuneM)

range[-5;;4] Bo3BpawaeT -5 (He NpMMeHsieT MMHMManbHOE 3HayeHue)
range[5;0] Bo3BpawaeT 5 (He NpuMeHseT MaKCuUMasibHOe 3HavyeHune)

odd Bo3BpawiaeT 1, ecnum uenas 4yacTb aprymMeHTa - HeyeTHas; B
NpOTMBHOM cny4ae - 0.

Mcnonb3oBaHue: Bceraa.

Cutyaumm owmnbKun: Her.

Mpumepbl:

0dd12.8 = 0dd12 =0

0dd13.8 = 0dd13 =1

BosspaluaeT:

sign[nval] ® 1, ecnvt apryMeHT MOJIOXKMUTENbHBIN UK paBeH Hyso (>=0)

e -1, ecnu apryMeHT oTpuuaTenbHbIi.
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Wcnonv3oBaHwe: Bceraa.
Cutyaumm owmnbku:
e 123: yncno onepaHgos =0;
e 124: yncno onepaHaos #1;
Mpumepbi:
sign[12.8] =1
sign[-13.8] =-1

hypot[c1;c2]
hypot[c1;c2; c3]

Bo3BpaliaeT runoTeHy3y npsMOyrosibHOro TPeyrosibHUKa C 3afaHHbIMU
KaTeTamu. MoxeT bbb 2 uin 3 apryMmeHTa gyHkumm. C 3 aprymeHTamm
TPeyrosbHUK 3aAaeTcs B NPOCTPaHCTBE.
Mcnonb3oBaHue: Bceraa.
Cutyaumn ownbKu:

e 123: uncno onepanpos =0;

e 124: yncno onepaHpoB #2 1 #3;

Mpumep:
hypot[5;2;1] = sqrt[5*5+2*2+1*1] = 5.477
hypot[5;2;1] = sqrt[5*5+2*2+1*1] = 5.477

min[n1;..;n30]
max[n1;..;n30]
ave[nl;..;n30]
sum[ni;..;n30]

Bo3BpaliatoT: MeHblUee, 6onbluee, CpeAHee 3Ha4YeHNe UIn CyMMy
3HAYEHWUI, NPUHSATBIX 3@ apryMeHT.
MakcumanbHoe uucno aprymeHtos - 30.
Wcnonb3oBaHWe: Bceraa.
Cutyaumm owmnbku:
e 123: yncno onepaHgos =0;
e 124: yncno onepaHpos >30.
Mpumepbl
min[5;12;3;25] Bo3BpawaeT 3
max[5;12;3;25] Bo3BpawaeT 25
sum[5;12;3;25] Bo3Bpawaetr 5+ 12 + 3 + 25 =45
ave[5;12;3;25] Bo3BpawaeT (5 + 12 + 3 + 25) /4 = 11,25 <- penut
CYMMYy Ha 4YMC0 apryMeHTOB

minr[n1;n2]
maxr[nl;n2]
aver[nl;n2]
sumr[nl;n2]

Bo3BpalaloT: MeHblee, bonbliee, cpegHee 3Ha4YeHne UM cyMmmy
3Ha4YeHWi, NPUCBOEHHbIX NepeMeHHbIM r B MHTepBasne (nl, n2).
ApryMeHToB YHKLMM AOKHO 6bb 2.
CooTBeTCcTBYOLWME NepeMeHHble MOryT 6bimb t060oro Tmna:

e yucnosas (ABOMHasA, uenas): GYHKUUS CYMTbIBAeT 3HadeHue;

e CTpoKa: yHKUMA NpuHUMaeT 3HadeHne 0.0.
ApryMeHTbl N1 1 N2 JO/MKHBI ONPEeAeNUTb MHTEPBA NepeMeHHbIX Mexay
r0 n r299.
OHW He MCNob3yTCA:

e Mpu 3a4aHuM nepemeHHomn 'o', 'v'

e MNpW 3a4aHUN KIIMEHTCKNX PYHKLNIA.
Cutyaummn ownbiu:
112: ncnonb3oBaHWe NepeMeHHON r B HEMPaBUIbHOM KOHTEKCTE;
123: uncno onepanaos =0;
124: yncno onepaHpoB #2;

7: HenpaBWbHbIN MHAEKC NepeMeHHON r.

-

-

1

Mpumep

r10=minr[2;5], co 3HaueHusamMun r2=5; r3=12; r4=3; r5=25:
dyHKUMS BO3BpallaeT 3;

3KBMWBAJIEHTHO MCNONb30BaHMO Min[5;12;3;25]

minj[n1;n2]
maxj[n1;n2]
avej[nl;n2]
sumj[n1;n2]

BosBpalialoT: MeHblee, 6onbliee, cpegHee 3Ha4YeHne UM cCyMmmy
3Ha4YeHU, NPUCBOEHHbIX NepPeMeHHbIM j B nHTepeane (nl, n2).
ApryMeHToB (PYHKLMM AONMXKHO 6bMb 2.
ApryMeHTbl N1 1 N2 AO/MKHBI ONPEAeNUTb MHTEPBAN NEPEMEHHbIX Mexay
j0 1 j99.
PaznnuatoTcsa cnepyowmne cutyaumm NCnonb3oBaHms
e B MapaMeTpe onepauun: NpUMeHsieT peasbHble 3Ha4YeHus
nepeMeHHbIX j;
e B CMMCKe MepeMeHHbIX I MporpaMMbl: NPUMeEHsIET BCeraa Hynesble
3HayeHus;
HW He NCMNONb3YIOTCA:
e NpW 334aHUN NepeMeHHon ‘o', 'v'
e MNPpY 334aHUN KIIMEHTCKMX DYHKLUIA
e NpW 334aHUN NepeMeHHbIX reoMeTpuii (pebpa PUKTUBHBIX rpaHen).

PepakTop nporpamm



277 TpaCAD

Cutyaumm owmnbKu:
. : yucno onepaHgos =0;
e 124: yncno onepaHaos #2;
e 115: ncnonb3oBaHne B HeNMpaBubHOM KOHTEKCTE;
e 118: HenpaBW/bHbIA MHAEKC NMEPEMEHHOM j.
Mpumep
maxj[2;5] (co 3HaueHusamMun j2=5; j3=12; j4=3; j5=25) -> dyHKUMA
Bo3BpawaeT 25.

3

min$[n1;n2] Bo3BpaliatoT: MeHbllee, 6onbluee, CpeAHee 3Ha4YeHNe Un CyMmy

max$[nl;n2] 3Ha4YyeHW, NPUCBOEHHbIX NepeMeHHbIM $ B nHTepeane (n1, n2).

ave$[nl;n2] ApryMeHToB (PYHKLMM AOMXKHO 6bMb 2.

sum$[nl;n2] ApryMeHTbl N1 1 N2 AO/MKHbI ONpeaennTb HTEPBan NepeMEHHbIX MeXAay
$0 n $299.

HW He NCMNONb3YIOTCA:
npu 3agaHuu nepeMeHHown 'r', 'o', 'v';
npv 3a4aHNN KINMEHTCKUX DYHKLNNA;
npv 3a4aHnn NepeMeHHbIX reoMeTpuii (pebpa PUKTUBHBIX rpaHen);
B TEKCTE Nporpammbil.
Cutyaumnmn ownbku:
. ! yncno onepaHgos =0;
! Yncno onepaHaos #2;
! UCMNOJSIb30BaHME B HEMNpPaBWU/IbHOM KOHTEKCTE;
! HENpaBW/IbHbIN MHAEKC NepeMeHHOW $.

—
(O8]

2
1
1
MNpumep

ave$[2;5] (co 3HaueHuamu $2=5; $3=12; $4=3; $5=25) -> dyHKuuns
Bo3Bpawaet 11,25

—
N

—
—

=
O

TpuroHometrpuueckme pyHKLUMU

Hauana TpuroHomeT pumn

MpvBeaeHHble 34eCb OCHOBbI TPUFOHOMETPUM MOTYT MOMOYb B PeLUeHMN BO3HMKAIOLWMX NPpU NpOrpaMMMpoBaHmMm
reomeTpuyeckmnx npobnem.

OCHOBHble e4MHWLblI UI3MEPEHUS MIOCKUX YITIOB: Fpagayc U pajvaH.

B maTeMaTuke 06bMHO MCMNOAb3YyeTCs JIMHEHOe N3MepeHne yrioB C eaMHULEN N3MepeHns paamaH, ogHako 6onee
pacnpoCTpaHEHHOW eAMHULElN N3MEPEHNS YIIOB SIBNSETCS, HECOMHEHHO, rpaayc. MosToMy paccMaTpuBaeMblie
HWXXe TPUrOHOMETPUYECKUIA PYHKL MM 3anpalumMBatoT M BO3BPALLAOT Yr0Bble 3HaYEHMUSs, BblpaXKeHHble B rpajycax.

HanomuHaem, uto 1 paaman = (180/p) °, rae (p = 3.1415..).

8] HanoMmnHaeM Takxe, 4YTo AJS yr/ia NOSIOXUTE/IbHbIM CYMTAEeTCa Hanpas/ieHNe NpoTmuB

yacoBoM cTpenku. PaccmoTpum yron A (B paavaHax) C BepwmHon V 1 cCTopoHamMmn a n
P b.

[Mpon3BONILHO OTMETUM Ha nyye b Touky P, OTAMYHYIO OT BepwuHbl V, cripoeunpyem ee
Ha ny4y a: Touyka H - 3To Touka nepneHavKynspa, onyweHHoro u3 P Ha a.

Tenepb pacCMOTPUM NPAMOYrO/ibHbIM TpeyronbHMK VHP 1 OTHOWeHua mexay
OPUEHTUPOBAHHBIMU CErMeHTaMu:
A HP/VP; VH/VP; HP/ VH
MOXHO AOKa3aTb, YTO 3TU OTHOLUIEHWNS 3aBUCAT TOJbKO OT yrna A, a He oT Bbibopa
v H 8 Toyku P Ha nyvye b.
Tpw 3anNncaHHble OTHOLWEHUS oNpeaensoT Tpu dyHKumMmM yrna A, KOTopble HasbiBalTCs caeayowmm obpasom:

cuHyc A HP
F— sin A

KoCcuHyC A VH
—=cos A
VP B yacTHocTu, npu VP=1, HP=cosA

TaHreHc A HP_ A
VH ©

B YacTHocTu, npu VP=1, HP=sinA
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MOXHO A0OKa3aTb TaKXe 3HauYMMOe OTHOLUEHUE: (sinA)2 + (cosA)2 =1.0.

CO CCbUIKOM Ha PUCYHOK AEMUCTBYIOT Cleaylume yka3aHHble COOTBETCTBUISA:

=1 90° Ac__|sinA |cosA [tgA=sinA/cosA
0 0.0 1.0 0.0
) 0490 0.041.0§1.040.0J0.0= +(6eCKOHEYHOCTb)
sin(a oo 1 0.0 +(6eCKOHEYHOCTh)
904180 [1.040.(§0.04(- [-(6beckoHe4yHOCTb) = 0.0
1.0)
180° a 0° @iso_ oo Fio0 Joo
cos{a) 3602 [1804270§0.04(- J(-1.0) 0.0 + +(6eCKOHEUYHOCTb)
1.0) 40.0
270 -1.0 Jo.0 - (becKOHEeYHOCTb)
2704360](-1.0) J0.041.0}-(6beckoHeuHOCTb) + 0.0
40.0
360 0.0 1.0 0.0
270°
DYyHKLUUN
sin BbumncnsieTr cMHyc apryMeHTa (BblpaxeH B °). 3HauyeHue dyHKLUM HaxoauTcsa B MHTepBane
(-1.0 4 1.0).
JonyckaeTca kpaTtkasa dopma: s.
WUcnonb3oBaHue: Bceraa.
Cut N OLUINBKK: HET.
Mpumep
sin[90]=1
sin[-90] =-1
cos BblMmcnsieT KOCUHYC aprymeHTa (BblpaxeH B °). 3HadyeHne dyHKLUM HaxXoamuTcs B
mHtepsane (-1.0 + 1.0).
JonyckaeTca kpaTkaa dopma: C.
Wcnonb3oBaHuwe: Bceraa.
Cutyauum owmnbku: Het.
Mpumep
cos[90]=0
cos[gr[pi]] =-1
tan Bbumncnsier TaHreHc apryMeHTa (Bblpax<eH B ©).
JonyckaeTca kpaTtkasa ¢opma: t.
WUcnonb3oBaHue: Bceraa.
Cutyauunmn owmnbku:
e 132: HenpaBWbHbIN Yrona ANs pacyeTa TaHreHca
Mpumep
tan[45]=1
tan[90]= onpeaenseT ownbky 132
tan[-90]= onpeaensieT owunbky 132
asin,as BblMMCNAET apKCUHYC apryMeHTa.
Bo3Bpalwaemoe dyHKUMEN 3Ha4YeHMe BbipaXXeHo B © (rpagycax) U HaxoAuTCs B MHTepBane
ot 0 go 180°.
3HayeHne apryMeHTa AO/HKHO HaxoAuTbCca B npegenax ot - 1 go 1.
JonyckaeTca kpaTtkaa dopma: d.
Wcnonb3oBaHuwe: Bceraa.
Cutyauum owmnbKu:
e 126: apryMeHT 3a npeaenamMmm uHTepsana 3HadenHun (- 1; 1).
Mpumep
asinl= 90
asin[-1] =-90
acos,ac BbumncnsieT apkKOCUHYC apryMeHTa.
Bo3Bpalljaemoe dyHKLMeEN 3HaUYeHNe BblpaxeHo B © (rpagycax) M HaxoAuUTCS B MHTepBarne
ot 0 oo 180°.
3HayeHne apryMeHTa AOJ/HKHO HaxoAuTbCa B npedenax ot - 1 go 1.
nyckaeTrcsa kpaTkas Ma: e.
WUcnonb3oBaHue: Bceraa.
Cutyauunmn owmnbku:
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e 126: apryMeHT 3a npeaenamMmm nHTepsana 3HadenHun (- 1; 1).

acos0=90
acos[-1] =180

atan,at BbluucnsieT apkTaHreHC apryMeHTa.

Bo3Bpalljaemoe dyHKLMEN 3HaUYeHNe BblpaxeHo B © (rpagycax) M HaxoAWUTCS B MHTepBarne
oT -90° po 90°.

JonyckaeTca kpaTtkasa ¢opma: f.

Wcnonb3oBaHue: Bceraa.

Cut N OLUINBKK: HET.

Mpumep

atanl=45

atan[-1] =-45

gr npeobpa3syeT apryMeHT u3 pagmaHoB B rpagychbl (°): 1 pagnan =(180/nu) °.
JonyckaeTca kpaTkaa dopma: g.

Wcnonb3oBaHuwe: Bceraa.

Cutyaumm onbKu: Her.

Mpumep

gr[pi] = 180

atan2[y,x] Bbmucnsiet apktaHreHc (y/x).
Bo3BpallaemMoe dyHKLMEN 3HaUYEHWe BbIpaxeHo B ° (rpagycax) u HaXOAUTCS B UHTepBane
oT -180° no 180°.
Ecnn oba aprymeHTa paBHbl Hy 0, BO3BpallaeT 3HayeHune 0.
Wcnonb3oBaHue: Bceraa.
Cutyauunmn owmnbku:
e 123: yncno onepaHaos =0;
e 124: yucno onepaHaos #2;
Mpumep
atan2[1;0]=90
atan2[0;0]=0
atan2[1;1]=45

DYHKLMNN, AEACTBYIOLLME Ha CTPOKH

[omKHbI cuuTaThCs GYHKUUSMU NPOABUHYTOrO NPOrpaMMUpPOBaHUS.

strlen[nn] Bo3BpaluaeT KONMYECTBO CUMBOJIOB, 3aAaHHbIX AN NEepPEMEeHHON r 3a4aHHOro ¢
apryMeHToOM uHaekca. PaccMoTpuM CTpoOKYy:

e 33JaHVa: €CNn nepeMeHHas yucnosas,

e 3HayeHue: ecnn NepeMeHHas - Tuna CTPOKMW.
B cnyyae He3agaHHOM NepeMeHHON BO3BpallaeT 3HadeHue 0.

3HauYunMbIN maT

Ecnu apryMeHT ®yHKUMKW - NapamMeTpuyecKuii n UMeeT 3HauuMblil dopmat "m" nnm
"r\name" (B 3TOM cnyyae obs3aTenbHa napameTpuyeckas dopMma: UCMNob30BaHUe
ckobok [.]): PpyHKLMA AeCTBYET HEMOCPeACTBEHHO Ha NMEpPEMEHHYIo M.
He mMoxeT ncnonb3oBaTbCa:

e NpW 334aHUN NepeMeHHou 'o', 'v';

e MNPY 334aHUN KIIMEHTCKMX DYHKLUIA
Cutyauunmn ownbku:

e 112: ncnonb3oBaHWe NEpPEMEHHON I B HEMPaBUIbHOM KOHTEKCTE;

e 117: HenpaBW/bHbIN MHAEKC NEpPeMEHHOW .

MNpumep 1

Mpu 3apgaHMM nepeMeHHOM Tuna cTpoku r5="submio\*r4", c r4="pippo"

OHa pelaeT napameTpusaumio r5: "submio\pippo"

strlen5 Bo3BpallaeT 3HaueHne 12, COOTBETCTBYIOWEE YACY CUMBOJIOB B
"submio\pippo";

strlen[r5] Bo3BpaLwiaeT 3HayeHne 12, COOTBETCTBYHOLLEE YNC/TY CUMBO/OB B
r5="submio\pippo";

Npumep 2

MycTb 6yneT 3apaHa unucnosas nepeMeHHas r5="r4/12"

strlen5 Bo3BpallaeT 3HayeHne 5, COOTBETCTBYIOLWEE YNCY CMMBOSIOB B "r4/12".
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getat[nn;np]

Bo3epalaeT ApobHOe 3HauYeHne, COOTBETCTBYIOLEE CUMBONY, U3BIEYEHHOMY U3
CTPOKM:

e 33ajaHus: ec/in NepeMeHHas 4yuciosas,

e 3HayeHue: ecqn NepeMeHHas - Tvna CTPOKMU.
Bo3BpauiaeT 3HaveHue 0, B cnyyae:

e He3aJaHHOM NepeMeHHON,

e HenpaBWILHOIO MOMOXEHUS cuMBOsa (MeHblwe 1 uan 6onblle ANVHbI CTPOKK).
ApryMeHTbl:
NN = MHAEKC NepeMeHHON r. 3Ha4YeHne NN AO/HKHO HaxoauTbcsa B npegenax ot 0 go
299;
Np = MNOJIOXXEeHWe CUMBOJIA B 3HAYEHUN CTPOKMK (3Hauummo c 1).

Ecnv nepBbit apryMeHT dyHKLMM NapaMeTpuiyeckmin n nmeeT 3Hadummbid popmat "m"
win "r\name”, dyHKUMA 4ENCTBYET HaANpsMylo Ha NepeMeHHyto m.

3HauuMbIi dopmaTt
MepBbli apryMeHT MOXET HanpsiMylo 3aZlaBaTb CTPOKY MeXAy ABYMS KaBblMKaMu
(Hanp., “pippo”). B aToM cnyyae: GyHKLMA MOXeET MCNOJIb30BaTbCS BCeraa.

He mMoxeT ncnonb3oBaThes:
e MpW 3a4aHuM nepemeHHomn 'o', 'v'
e MNpW 3a4aHUN KJIMEHTCKNX PYHKL WM
Cutyaumm owmnbKu:
e 112: ncnonb3oBaHWe NEPEMEHHON I B HEMPaBWIbHOM KOHTEKCTE;
e 123: yncno onepanpos =0;
e 124: yncno onepaHaos #2;
e 117: HenpaBWbHbIN MHAEKC MEPEMEHHOMN I.

Mpumep 1

npu 3agaHnn NepeMeHHon Tuna cTpoku r5="s2\*r4", ¢ r4="pippo"

pelwaeT napameTpusaumto r5: "s2\pippo"

getat[5;2] Bo3BpawaeTt 50, 4yTo cooTBETCTBYET APOOHHOMY 3HauyeHuto cumsona '2'
getat[5;6] Bo3BpawaeT 112, 4To COOTBETCTBYET APOOHOMY 3HaAYEHUIO CMMBONaA 'p
MNpumep 2

nycTb 6yaeT 3ajaHa ymMcnoBas nepemMeHHas r5="r4/12"

strlen[5,2] Bo3BpawaeTt 52, 4yTo cooTBeTCTBYET APOOHOMY 3HaueHuto cumsona '4'.

strcmp[n1;n2]

Bo3BpaluaeT 3HauyeHne cpaBHEHMS MexXxAy ABYMS CTPOKaMu:

e 0, ecnun aBe CTPOKW OAMHAKOBBI,

e <0, ecnu nepBas CTpoKa MeHblLe BTOPON,

e >0, ecnu nepsas cTpoka 6onbLie BTOPOW.
CpaBHeHMe He yYWTbIBAeT pasfimuuns Mexxay NpornuCHbIMU U CTPOYHbIMU ByKBaMU.
CpaBHeHMWe 3aBepluaeTcs Npu BbiABIEHMN HEPABEHCTBA WM NOC/Ie CPaBHEHUS
cTpok. Ecnn aBe CTpOKM OKa3biBaOTCS OANHAKOBLIMW B KOHLLE OLHOM U3 HUX, @ B
ApYroW elle oCcTalTCsA CMMBO/bI, 3Ta CTpoka byaeT cumtaTbCca HonblUen.
Bo3BpaluaeMoe 3HayeHue - pe3ynbTaT NoCAeAHero BbiNOJIHEHHOIO CpaBHEHMUS.

ApryMeHTbl:
nl= nHaeKCc NepBoi NepeMeHHoNn r
Nn2= MHAEeKC BTOPOW NepeMeHHOM’ r
ApryMeHTbl MOryT UMETb NapamMeTpuyeckoe 3ajaHue.
[JencTByeT Ha nepeMeHHyto r noboro Tuna:
e eC/I TMNa CTPOKWU: NMPUMEHSIET K peLleHHON $,
e €CJIN YNCSIOBOTO TUNA: NPUMEHSIET K $ BBOAA AAHHbIX,
e €C/IM NepeMeHHas He 3ajaHa: NPUMEHSIET K MyCTOW CTPOKe.

OavH (unn oba) apryMeHTa MOryT 3ajaBaTb HEMNOCPEeACTBEHHO CTPOKY,
3aKJ/IIOYEHHYI0 B ABOVHbIE KaBbMKMU.

3HauyuMbIi dopmaTt
Ecnn apryMeHT dyHKUUM NnapaMeTpuyecKuii U MMeeT 3Ha4ymMbin dopmaTt "rn" uam
"r\name", PyHKUKNS AEACTBYET HaMPsAMYy0 Ha NMEPEMEHHYIO .

He MoXeT ncnonb3oBaTbCca:
e Mpu 3a4aHuKM nepemeHHomn 'o', 'v'
e MNpW 3a4aHUN KIIMEHTCKNX PYHKLNIA.
Cutyaumm owmnbKu:
e 112: ncnonb3oBaHWe NEPEMEHHON I B HEMPaBWIbHOM KOHTEKCTE;
e 123: yncno onepanpos =0;
e 124: yncno onepaHaos #2;
e 117: HenpaBW/bHbIN MHAEKC NMEPEMEHHOMN I.
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[Opumepet:

stremp[5; "pippo"] oueHunBaeT r5 1 cpaBHMBaeT co cTpokon "pippo"
stremp[r5; "pippo"] oueHnBaeT r5 n cpaBHMBaeT co cTpokon "pippo”
stremp[ "pippo";r6] oueHnBaeT r6 n cpaBHMBaeT co CTpokon "pippo”
strcmp[r5;r6] oueHmMBaeT U cpaBHUBAET 5 u r6.

strfind[n1;n2(;np)] Bo3BpaluaeT NoNoXeHWe BO3HUKHOBEHWUS OAHOW CTPOKW B APYTON.
ApryMmeHTbl (N1, N2) MMelT 3HaYeHNe U CUHTAKCUC, aHanornyHble @yHKUUM
stremp.

ApryMeHT np = HayasibHOe MOoMIoXeHne AN noucka (3Haymmo ot 1).

He MoXxeT ncnonb3oBaTtbCa:
e NpW 334aHUN NepeMeHHon 'o', 'v'
e MNPU 334aHUN KIIMEHTCKUX DYHKLWA.
Cutyauunmn ownbku:
112: ncnonb3oBaHve NepeMeHHON I B HENPaBWUIbHOM KOHTEKCTe;
123: uncno onepaHaos =0;

124: yncno onepaHaoB #2;
117: HenpaBWNbHbIA MHAEKC NEPEMEHHOMN r.

Mpumepsl: (npu: r5="pippo”, r6="i")

strfind[5;"p"] oueHnBaeT r5 1 BbINOMHSAET NOUCK MEPBOro BO3HUKHOBEHUS

“p” (Bo3BpaT: 1)

strfind[r5;"p";4] oueHnBaeT r5 1 BbINOMHSAET NMOUCK MNEPBOro BO3HUKHOBEHUS “p”
HauunHasa c 4-o cumeona (Bo3BpaT: 4)

strfind["pippo";r6] BbinonHseT nouck r6 B cTpoke "pippo" (Bo3BpaT: 2)
strfind[r5;r6] BbINONHSAET nouck r6 B r5 (Bo3BpaT: 2)

strfind[r5;r6;3] BbinonHsieT nouck ré6 B r5 HaumHas ¢ 3-o cumBona (Bo3spaT: 0)

strfind["pippo";“i”] BbINONHAET nouck “i” B cTpoke "pippo" (Bo3spaT: 2)

toolex[nn;nfield] MpUMeHAI0TCA K NepeMeHHON r TUNa CTPOKK UAN MHTEPMNPETUPYIOT CTPOKY
tooltip[nn;nfield] 3HayeHus.
ApryMeHTbI:

NN = UHAEKC NepeMeHHON
nfield = nHaekc nonsa (cm. ganee).
ApryMeHTbl MOFYT MUMeTb NapaMeTpuyeckoe 3aAaHue.
3Tn dyHKLUM BO3BPALLAIOT:
toolex: 3HayeHue nonsa nfield, nonyyaemoe B CTpoke 3HaYEHUs
tooltip: 1 ecnn none nfield okasbiBaeTca yncnosbiM, 0 ecnv NepeMeHHas He 3aAaHa
nnn yncnosasa unu nfield HenpaswnbHO.

Mone npusHaeTcs: uncnosbiM (6e3 3Haka n 6e3 ApobHbIX fJoNeN) UM HEYUCNOBLIM.
Ons obeux dyHKUNA peanu3oBaH ocobewi cnyyar nfield = 0: Bo3BpalwatoT uncnio
nosien, y3HaHHbIX B CTPOKE 3Ha4yeHus.

3HauYnMbIA mart
Ecnu nepBbit apryMeHT yHKLUM NapaMeTpudeckuini u umMeeT 3Haummeii popmat "rm"
mnn "r\name", dyHKUNS AENCTBYET HaNpPsIMYl0 HA NEPEMEHHYIO M.

3HauYnMbIA mart
MepBbli apryMeHT MOXET HanpsiMyio 3ajaBaTb CTPOKY MeXAy ABYMS KaBblMKaMu
(Hanp., “pippo”). B 3ToM cnyyae: dyHKLUSA MOXET UCNOb30BaATbCS BCErAaa.

He MoXxeT ncnonb3oBaTbCA:

e NPV 334aHUN NepeMeHHon 'o', 'v'

e MNPU 334aHUN KIIMEHTCKUX DYHKLWA.
Cutyauunmn ownbku:
e 112: ncnonb3oBaHWe NEpPEMEHHON I B HEMPaBUIbHOM KOHTEKCTE;
e 123: uncno onepaHaos =0;
L]
L]

124: yncno onepaHaoB #2;
117: HenpaBWNbHbIA MHAEKC NEPEMEHHOMN r.
MNpumep: r5="12|25;64"
toolex[5]=5 Yncno ysHaHHbIX nonen =5
tooltip[5;1]=1
toolex[5;1]=12 1-e none 3HauyeHuss = 12 ynucsoBoe none
tooltip[5;2]=0
toolex[5;2]=124 2-e none 3HayeHua = ApobHoe 3HaueHue '|' = 124 Heuucnosoe
none
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3-e none 3HavyeHue = 25 ymncnosoe none
4-e nosne 3HayeHune = gpobHoe ';' = 59 HeuucsoBOe none
5-e none 3HayeHve = 64 4yncrosoe nosne

n-oe nosne (n > 5) 3HaueHne = 0 Heumcnosoe none.

MpuBeAeHHbIM NpMMep NokasbiBaeT, Kak 3Ta MYHKLUUS MOXET UCNOob30BaTbCs AN
TOJIKOBaHWUSi COOTBETCTBYHOLLEro NporpaMMMpoOBaHusi, HanpuMep, B Macke
MHCTPYMEHTOB. B 3TOM cnyyae B npeAcTaB/IeHHOM MpuMepe MOXeT 6bb 3anpoLueH
BbI6Op MHCTPYMEHTOB B MOJIOXXeHUM oT 12 no 25, nnwoc 64.

JNlornueckume pyHKLUMN

ifelse[nc;n1;n2;(eps)]

MWHUManbHbIN TEPHAPHbIM onepaTop:

e BO3BpallaeT nl, ecnm Nc OTAUYEH OT HynNS,

e B MPOTMBHOM CJ/ly4yae BO3BpallaeT n2.
ApryMeHToB (yHKLMM LOKHO bbb 3 unun 4.
CpaBHeHMe paBeHCTBa MexXxAy NC U HynesbiM 3HavyeHueMm (0)
OLleHMBAETCS MO 3HAYEHWUIO SMCUMOH:
e B BapnaHTe C 3 apryMeHTaMm npuMeHsieMbiii 3MCUSIOH -
3HayeHune ot 0.0 go 0.001, kak 3agaHo B kKoHbwUrypaumm TpaCAD
(2NCKUNoH, MCNonb3yembii B OrMUYECKNX CPaBHEHUAX)
e B BapnaHTe C 4 apryMeHTamMu 3nCuIoH 3a4aeTCcs Ha nocneaHun
apryMeHT (3HaymMM B abCONOTHOM 3HAYeHum).
Wcnonb3oBanue: Bceraa.
Cutyaumnun owmnbku:

e 123: yucno onepaHgos =0;

e 124: yncno onepaHaoB #3;
DyHKUMA BCerga oueHuBaeT Kak nNl, Tak n N2, gaxe ecam
BO3BpallaeT TONbKO OAHO U3 ABYX 3HayeHuin. OgHako
PUNbTPYIOTCS HEKOTOpPbIe 0Ccobble CUTyaunn, COOTBETCTBYOLLNE
MateMaTuyeckum owmnbkam, KOTopble MOryT BO3HUKHYTb Npu
OoLleHKe HeBO3BpalleHHOro Tepma. B yactHocTu, He
CUrHaNu3upyrTCa cneaytowme owmnbkn:

e 125: 3HaMeHaTeslb paBeH HyJ0, NPU BbINOJHEHUN AeNeHUN

win dyHKLMK inv;
e 127: oTpuuaTtenbHbiM apryMeHT B yHKUMM sqrt;
e 126: apryMeHT 3a npenenamm uHTepsana 3HadeHmn (- 1; 1)
B yHKLMAX asin, acos.
e 128: aprymeHT ne <0 mam >10 B dyHKLMKN pown.

Opumep:
ifelse[50;100;1/2] = 100
ifelse[0;100;1/2] = I/2

ifcase[ncl;nesp;nc2;n1;n2;(eps)]

MonHbIM TepHapHbIM onepaTop: oueHuBaeT ycnosue (ncl ? nc2)
c '?', 3apaHHbIM nesp:

e ec/1 yC/IOBME BbIMOJIHSIETCA, BO3BpalLlaeT nl,

e B MPOTMBHOM C/lyyae n2.
dyHKUMA BO3BpallaeT N2 Aaxe ecnu nesp 3afjaH Ha
HernpaBubHOE 3HaYeHue.
ApryMeHToB (PYHKLMM A0MXKHO 6bMb 5 nnun 6.
ApPryMeHT nesp WHTepnpeTupyeTcsa ANns 3aAaHus YC0BUS MeXAy
ncl n nc2:

e 3HayeHue 0 cooTBeTCTBYET < (MeHbLUEe)
3HayeHne 1 cooTBeTCTBYeT @ <= (MeHblle WM paBHO)
3HayeHune 2 cooTBeTCcTBYeT > (6onbLue)
3HayeHWe 3 cooTBeTCTBYyeT >= (6oNblle UNM paBHO)
3HayeHune 4 cooTBeTCTBYeT = (paBHO)
3HayeHne 5 coOTBETCTBYET <> (He paBHO)
[na aprymeHTa nesp BMECTO YMCOBOrO 3HAaYEHUS MOXHO TaKxe
3a/aTb COOTBETCTBYHOLME CUMBOSIMYECKNE DOPMbI.
Hanpumep, ycnosue "6onblue nnn paBHO" MOXET 3a4aBaTbCs
3HayeHueM 3 nnm kak ">=",
OTHOLUEHME pa3nMuus MOXeT BbipaxaTbCcs Kak "<>" nnum kak "#".
Ycnosue cpaBHeHMs MexAay ncl n nc2 oueHuBaeTcs no
3HAYEHUIO 3MCUSIOH:
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e B BapnaHTe c 5 apryMeHTamMu npMMeHseMbli 3NCUIOH -
3HaueHune ot 0.0 go 0.001, kak 3agaHo B kKoHbwurypaumm TpaCAD
(2NCUNoH, MCnonb3yeMbii B OrMUYECKNX CPaBHEHUAX)
e B BapnaHTe C 6 aprymMeHTaMm 3MNCUIOH 3a4aeTCs Ha NOC/eaHuNn
apryMeHT (3HaymMM B abCONOTHOM 3HAYeHuM).
Wcnonb3oBaHue: Bceraa.
Cutyaumu ownbku:

e 123: yncno onepaHaos =0;

e 124: yncno onepaHpos #5;
DyHKUMA BCerga oueHMBaeT Kak nl, Tak n N2, gaxe ecam
BO3BpallaeT TONbKO OAHO U3 ABYX 3HayeHuin. OgHako
GUNbTPYIOTCS TE Xe 0Ccobble cutyaunmn, pacCMOTpEHHbIE ANS
dyHKUMKM ifcase, Npn MaTeMaTnyeckunx owmbkax, KOTopble MOryT
BO3HMKHYTb MNPV OLleHKEe HEBO3BPALLEHHOr0 TepMma.
[Mpumepsbl
ifcase[5; >=;12;3;25]
ifcase[5;<;12;3;25] =
ifcase[5;<> ;12;3;25]

25

I W

3

case[nc;ncl:nvl;nc2:nv2;..;nvdef] OnepaTop TeCTMpOBaHWA YyC0BUSA: OL,eHMBAET ycnosusa (nc =
ncl), (nc = nc2), Bo3BpaLias 3HadyeHne "nv", NpucBOeHHoe
nepBoOMYy MPOBEPEHHOMY YCJIOBUIO.
TecTupyeT BO3HUKHOBEHUS YCNOBUS, CPean 3aAaHHbIX,
BO3Bpallas 3HaYeHne, NPUCBOEHHOE NPaBWUIbHOMY
NPOBEPEHHOMY YCNOBWUIO.
ApryMeHTbl TaKOBbI:

e NC : OLEHMBaeMoe 3HayeHue

e ncl : nepBoe 3HayeHWe CpaBHEHUs C NC

e NV : 3HauYeHwe, BO3BpaLleHHoe dyHKumMen, ecam nc = ncl

e nvdef: 3HayYeHWe NoO yMonuyaHuio, ecnn He 6bU10 onpeaeneHo

Kakoro-nmbo CooTBETCTBUA.

ApryMeHT nvdef He aBnsieTcs obs3aTenbHbIM (€CNK He 3ajaH,
nMeeT 3HauveHue 0), ecnm 3apaH, AO/KEH CnefoBaTbh Kak
NOC/IeAHUIA apryMeHT.
PaspenuTenbHbI 3HaK Mexay nc n ncl - ;" (Touka c 3ansaTon),
a mexay ncl n nvl - obsa3atenbHo ":" (ABOETOUME).
MakcuManbHOe Yncnio ynpasnseMbix cyyaes pasHo 10,
Bknoyvasa nvdef.
Bce apryMeHTbl MOTyT 6bTb YACNOBLIMU UAN MapaMeTpUyeCcKnMn.
Ycnosue cpaBHeEHMSA MeXAy NC U 3a4aHHbIMW 3HAYEHUSIMM NC*
oueHMBaeTCca No 3Ha4veHuto ancunoH ot 0.0 go 0.001, kak
3afaHo B kKoHdwurypauun TpaCAD (3NCcunoH, ncnonb3yembin B
NIOFMYECKMX CpaBHEHUSIX).

Ucnonb3oBaHue: Bceraa.
Cutyauunmn owmnbku:
e 123: yucno onepaHpgos =0;
e 124: yncno onepaHgos <2 wnn >11.
dyHKUMA BCceraa oueHuBaeT nvl, nv2.... nvdef, naxe ecnam
BO3BpallaeT TOJIbKO OAHO U3 ABYX 3HauyeHui. OgHako
PUNbTPYyOTCS Te Xe 0cobble CUTyaunn, pacCMOTpPEHHbIE ANS
dyHKuUuM ifcase, Npu MaTeMaTU4eCKMxX ownbkax, KOTopble MOryT
BO3HUKHYTb MpW OLleHKE HEeBO3BpaLleHHbIX TEPMOB.
[pumep
case[h;100:r0;200:h-100;1:1/2;h]
e ecnn h=100, Bo3BpaLLaeTcs 3HauYeHne nepeMeHHou (r0)
e ecnu h=200, Bo3BpalwiaeTcs 3HadyeHne, gaBaemoe (h-100)
e ecnu h=l, Bo3BpalaeTcs 3HayeHne, gasaemoe (I/2)
e ec/n He 6bU10 BbIIBJIEHO KakKoro-imbo COOTBETCTBUS,
Bo3BpalaeTcs 3HayeHune (h).

not[nc] OnepaTop OTpULaHMS apryMeHTa:

e ecnum nc=0, Bo3BpawaeT 1;

e ecnum nc#0 (oTnmyHo ot 0), Bo3Bpawaet 0.

CpaBHeHMe paBeHCTBa MexAay NC 1 3HavyeHueM Hosb (0)
ouEeHMBaETCS No 3Ha4vyeHuo ancunoH ot 0.0 ao 0.001, kak
3a4aHo B KOHdurypauum TpaCAD (3nCunoH, ncnonblyembin B
JNIOMMYECKUX CPaBHEHUSIX).

[Mpumepsbl
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not[5] =0
not[0] =1

TexHonornyeckne (pyHKLUUM

Kak npaBuno, MOXHO NOMYy4YnUTb AOCTYN K ntobon nHdbopmaumm (napameTpy) nNo TEXHONOrMYeckon yctaHoBke. Kak
Mbl Y)Ke BUAEeNU paHee, peanbHoe 3aZlaHNe TeXHOOMMN YyCTaHOBKM 3aBUCUT OT OAHOIO MpUIOXEHUs, 0AHaKOo
MMeeTcs rpynna obwmnx GyHKLUWIA, AatoWwmx 40CTyN K 3TOM MHbopMaLmu.

Kaxabi napameTp:

e Kak MpaBwio, AOCTyNeH C UKUdpoBbIM naeHTudmMkaTtopom (Tmn) Uam, AONOJAHUTENBHO, - TUMOM CTPOKK. CM.,
Hanpumep, dyHKUMO prtool, B KOTOpon nkind onpeaensieT Tun napaMeTpa B UuMdpoBon hopMe Uan Kak nMs.
[0nsa napameTpoB, NpeacTaBAslWMX 0Cobbi MHTEepec, nkind MOXeT yKa3biBaTb CMMBOJIMYECKOE UMS CO
cneaywowmm dopMasnMomMm:

e HeusMeHsieMas 4yacTtb “p\”;

e MnepeMeHHas 4YacCTb, He nepcoHanmaupyemas (CM. Tabauuy HUXe) - CUMBOMYECKOE UMS,
3aflaHHoe ans napaMeTpa. CBsi3b MeXAy CUMBOJIMYECKMM MMEHEM U YUC/IOBbIM MAEHTUDUKATOPOM
(TMNOM) napaMeTpa BbINOJHAETCS aBTOMaTUYECKM

e B HEKOTOPbIX C/y4YasiX 4OCTYNEH C yKa3aHneM pyHKUNOHANMBbHOCTU. CM. dyHKUMIO prfi, KOTOpas HanpsMyto
cuUuTbIBaeT napameTp, 3ajakowWwmii AnameTp MHCTPYMeEHTa

e MOXET agpecoBaTbCs abconoTHbIM 06pa3oM Kak sveinka MaTpuubl, C yKasaHuneMm (CTpoka, ctonbeu). 3ToT
pexuMm agpecauuu npefycMaTpvBaeT, YTO NapaMeTpbl YCTAaHOBKU MOTYT UHTEPNPETMPOBAaTbLCS B MaTpUYHOM
OpraHmMsaumnm: Kaxabi 31eMeHT MHpopMaunum uMeeT CBOU MAEHTUdUKALMOHHbIE AaHHble (LUdpoBbIe M
OyKBeEHHbIe), a TaKXe M10/10)KeHne B Matpuue. OyHkuum (prmxmac, prmxgru,...) UMeT AOCTYN K KaXAoMy
OTAeNbHOMY MapaMeTpy TakuMm o6pa3oM. Ucnonb3oBaHue 3TuUx MYHKUWI NpeaycMaTpuBaeT AOCKOHabHOe
3HaHMe CTPYKTYpbl NapaMeTpoB CTaHKa M NO3TOMY pa3peluaeTcs TONbKO pa3paboTumnkam.

TexHonornyeckue napaMeTpbl, 3agaHHble C CMUMBOJIHMECKUM dJOpMaJ'IVIBMOM

p\gron Twvn napameTpa aKTMBM3aLUMM IPynnbl FONOBKN (YNCNOBOM: 6)
p\face Twvn napameTpa 3aAaHUst 0AHOW/HeCKOoNbknx pabounx rpaHen wnuHaens (YMCnoBown:
6)
p\ofx Twunbl NapamMeTpoB:
p\ofy e caBur (x/y/z) rpynnbl
p\ofz o caBur (x/y/z) wnuHaens
(umncnosble: 100, 101, 102)
p\xmax Twvnbl NapaMeTpoOB MUHUMANbLHOrO U MaKCMManbHOrO NpeAesnioB NO3ULMOHNPOBAHUS
p\xmin rpynmnbl rofI0OBKKW Ha ocu X
(umcnosble: 150, 151)
p\ymax Twvnbl NapaMeTpoB MUHUMAabHONO U MakKCMMasibHOro NpeAesios No3ULMOHNPOBAHNUS
p\ymin rpynnbl rosIOBKKW Ha ocu Y
(4yncnosble: 152, 153)
p\zmax Twvnbl NapaMeTpoOB MUHUMANbLHOrO U MaKCMManbHOrO NpeAesnioB NO3ULMOHNPOBAHUS
p\zmin rpynnbl rofIOBKW Ha ocu Z
(uncnosbie: 154, 155)
p\cmax Twvnbl NapaMeTpoB MUHUMAabHONO U MakKCMMasibHOro NpeAesios No3ULMOHNPOBAHNUS
p\cmin rpynnbl ronoBkn Ha ocu C
(uncnosble: 158, 157)
p\betamax Twvnbl NRapaMeTpoOB MUHUMANbLHOrO U MaKCMManbHOrO NpeAesioB NO3ULMOHNPOBAHUS
p\betamin rpynmnbl rofI0oBKKN Ha ocu B
(uncnosbie: 160, 159)
p\attr Twvnbl NapaMeTPOB OCHALLEHUSA LUNUHAENSA WK NOSIOXKEHNS AepXaTens MHCTPyMeHTa
(uncnoson: 220)
p\fitool Twvn napameTpa AMaMeTpa MHCTpyMeHTa (4mcnosoli: 1002)
p\tiptool Twun napameTpa Tuna MHCTpyMeHTa (4ncnosoin: 1001)
p\lltool Twvn nonesHol ANVHbI MHCTPYMeHTa (4ucnosoii: 109)
p\ltottool Twun obwen ANnHbI MHCTpyMeHTa (4ucnosoin: 111)
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p\lauxtool Twvn BCNOMOraTesibHOW A/IMHbI MHCTPYMeHTa (Yncnoson: 112)

p\ariatool Twvn napameTpa KOOpAMHATbI MHCTPYMeHTa B Bo3ayxe (4uncnosoin: 121)

p\feedmin Twvn napamMeTpa MMHUMaNbHON paboyein CKOPOCTU MHCTPyMeHTa (4ncnosomn: 2004)

p\feedmax Twvn napameTpa MakcuManbHOM paboyeinl CKOPOCTU MHCTPYMeHTa (4uucnosoi: 2006)

p\feed Twun napameTpa paboyel CKOPOCTN MHCTPYMeEHTa No ymMon4daHuo (uncnosomn: 2005)

p\rpmmin Twvn napameTpa MUHWMaNbHOW CKOPOCTU BpaLLeHUss MHCTPyMeHTa (uncnosoin: 2001)

p\rpmmax Twvn napamMeTpa MakKCUManbHOW CKOPOCTU BpalleHUss MHCTpyMeHTa (YMCIOBON:
2002)

p\rpm Twvn napameTpa CKOPOCTW BpalleHMs MHCTPYMEHTa Mo yMOI4YaHuoo (YMCIOBOW:
2003)

p\invtool Twvn napamMeTpa 3epKanbHOro MHCTPyMeHTa (4ncnoson: 124)

DyHKLMM fOoCTYyNa K o6Lei rpynne yCTaHOBKMU

[oMmkHbI cumMTaThcs DYHKLUUSMU NPOABUHYTOrO NPOrpaMMUPOBaHMS.

primp[nkind; (vdef)]

Bo3BpallaeT napamMeTp yCTaHOBKMU:
e nkind = Tun napameTtpa (06a3aTenbHO)
e vdef = 3HauyeHWe NO yMon4YaHUIO, ecnn Tpebyembin NnapaMeTp He HalhaeH. Ecnun
He 3afaH wiu nycT, ucnonbyet 0.
Ecnun nkind =0 (Honb), PyHKUKNS BO3BpaLLAET YMC/IO CTAHKOB,
CKOHMUIYpPUPOBaHHbIX B yCTaHOBKeE.

PacnosHaeTcsa Takxe dopma primp[“nameKind”;(vdef)], raoe napamMeTp ykasaH no
mMeHu. 3HauyeHune “nameKind” fo/MKHO cOrnacoBbiBaTbCS Ha 3Tane onpeaeneHus
TEXHOIOMMYECKNX XapaKTEPUCTUK YCTaHOBKMW.

Wcnonb3oeaHue: Bceraa.
Cutyaumn ownbKu:
e 123: uyncno onepanpos =0;
e 124: yncno onepaHaos >2;
e 130: aprymeHT nkind onyweH (3agaHve nycTo). Mpumep: primp[1100]:
BO3BpallaeT 3HavyeHne napameTpa 1100 (0, ecnu napaMeTp He HanaeH)
Mpumep: primp[1100]: Bo3BpawaeT 3Ha4yeHne napameTpa 1100 (0, ecnn napameTp

He HanaeH)

DYHKLMM AOCTYNA K BETBU CTaHKa A/ KOHPUrypaLum rpynn rosioBKu

[omKHbI cuuTaThcs GYHKUUSMU NPOABUHYTOrO NPOrpaMMUpoBaHus

prmac[(nm);nkind; (vdef)]

BosBpaluaeT napamMeTp cTaHkKa:
e NM = cTaHoK (06sA3aTenbHO) (ecnu 3aaaHve NycTo: UCnosb3yeT
=1)
e kind = TMn napameTpa (065A3aTenbHO)
e vdef = 3HauyeHue nNo ymonyaHuo (ecnm Tpebyembii napameTp He
HanaeH).
MakcuManbHOe 3a4aBaeMoe 3HavyeHue AN NM onpejenseTcs
KOHGUrypaumnen TeXHoN0rmm yCcTaHOBKMU.
Ecnu nkind =0 (Honb), pyHKuma Bo3BpawaeT 1 (oTamyHo oT 0), ecam
CTaHOK CKOHMUrypupoBaH 1 NpuUCyTCTBYET B yCTaHOBKe.

PacnosHaeTtcsa Takxe dopma prmac[(nm);"nameKind”;(vdef)], roe
napameTp ykKasaH no MMeHu. 3HayeHne “namekKind” 4o/mkHO
COrnacoBbiBaTbCA Ha 3Tane onpeaeneHnst TEXHONOrMYecKmnx
XapaKTepPUCTUK YCTaHOBKM.

UcnonbsoBaHue: Bcerga.
Cutyaumn ownbKu:
e 123: uncno onepanpos =0;
e 124: yncno onepaHaos <2 wnu >3;
e 130: apryMeHT nkind onyweH (3agaHve NycTo).
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[Mpumepbl
e prmac[2;1100]: Bo3BpaLlaeT 3Ha4yeHne napameTpa (1100) cTaHka

2 (0, ecnn napameTp He 3a4aH)
e prmac([;1100;100]: Bo3BpaLlaeT 3Ha4YeHne napameTpa (1100)
cTaHka 1 (cTaHok no ymon4danuio) (100, ecnm napaMeTp He 3a4aH)
e prmac[2;0]: Bo3BpawaeT 3Ha4YeHMe napamMeTpa MMeHW 30H CTaHKa
2 (0, ecnu napameTp He 3a4aH)

prgr{(nm); (ng);nkind; (vdef)]

BosBpaluaeT napamMeTp rpynnbl rON0BKU:
e NM = cTaHoK (06sA3aTenbHO) (ecnu 3aaaHve NycTo: UCnosb3yeTt
=1)
e Nng = rpynna ronosku (06a3aTenpHo) (ecnm 3agaHne nycTo:
ucnonb3yet =1)
e kind = Tun napameTpa (065A3aTenbHO)
e vdef = 3HauyeHne nNo ymonyaHuo (ecnu Tpebyembii napameTp He
HangeH). Ecnu He 3apaH nnu nycT, ncnonesyet 0.
MakcuManbHble UCronb3yeMble A NM U NG 3HAYEHUS ONpeaensoTcs
KOHUrypaumnenm TexXHONOrMin yCTaHOBKM U CTaHKa.
Ecnu nKind =0 (Honb), dpyHKumMsa Bo3BpawaeT 1 (oTanyHo ot 0), ecam
rpynna ckoHdurypuposaHa v NpucyTCcTByeT.
PacnosHaetcs Takxe dopma prgr[(nm);(ng); "nameKind”; (vdef)],
rae napameTp ykasaH no umeHu. 3HadveHuve “nameKind” fonkHo
COrnacoBbiBaTbCA Ha 3Tane onpeaeneHns TEXHONOrMYeCcKnx
XapaKTepUCTUK YCTaHOBKM.

Wcnonb3oBaHue: BCeraa.
Cutyaumm owmnbKu:
e 123: uncno onepanpos =0;
e 124: yncno onepaHaoB <3 win >4;
e 130: aprymeHT nkind onyweH (3agaHve NycTo).

[Mpumepbl

e prgr[2;3;1100]: Bo3BpaLlaeT 3Ha4YeHne napameTtpa (1100) rpynnbl
3 cTaHka 2 (0, ecnu napaMeTp He 3aaaH)

e prgr[2;;1100;100]: Bo3BpaLlaeT 3Ha4YeHne napameTpa (1100)
rpynnbl 1 (rpynnbl No ymon4yaHuio) ctaHka 2 (100, ecnm napameTp
He 3a4aH)

e prgr[2;3;p\ofx]: Bo3BpawaeT 3Ha4yeHmne napameTpa (p\ofx = casur
X rpynnbl) rpynnbl 3 CTaHka 2

DYHKLMN AOCTYNA K UHCTPYMEHTaM

Ecnn B KoHdurypaumn TpaCAD BKIOUEHO ynpaB/ieHne yHuBepcasbHbIM MHCTPYMEHTOM, MOXHO NMPUCBOUTb
3HauyeHune 0 cTaHKy, rpynne v wnuHgento. OgHako Bcerga Haao MCMoJsib30BaTh MOJHBIM NPOTOTMN MYHKLMN.

prface[(nm);(ng);(np);(ns);nt;(side)]
prface[(nm);(ng);(nt);side]
prface[ng;nt;nside]

prface[nt;nside]

[poBepsieT, MOXEeT NN MHCTPYMEHT paboTaTb Ha rpaHu nside:

e nNmM = cTaHok (0b6s13aTenbHO) (ecnn 3agaHne NycTo:
ncnonbsyet =1)

e Ng = rpynna rososku (ob6a3aTenbHO) (ecnun 3agaHue
nycTo: ucnosnb3yet =1)

e Np = eCc/nM OCHalleHne, onpegesieHHoe (Ns;nt), yTO4YHsEeT
AepxaTesib, NnapaMeTp Np yKasbiBaeT MosIoXKeHne
OCHaLEeHHOro MHCTPYMEHTa Ha Aepxartene

e NS = wWnuHaenb (06s13aTeNbHO)

e Nt = OCHalLlaeMbli MHCTPYMEHT/AepXaTenb Ha wnuHaene
NS UK WNuHAenb. (ecnu nt He 3ajaH, 3af4aeTcs 3HayvyeHne
0)

e nside = rpaHb (ecnu onyweH uau 3agaHue nycto, 3ajaeTt
nside = Tekyllasa rpaHb; ecnu 3ajaH, UHTeprnpeTupyeTt
K/IMEHTCKUA HOMEp rpaHun)

DyHKUMS BO3BpalLaeT 3HayeHne 1, ecnun TeCT NponaeH, B

npoTMBHOM cny4ae Bo3spaliaet 0.

MoxkeM paccMoTpeTb HECKOJIbKO KOHKPETHbIX C/ly4Yaes:
<=0: =

He ykaszaHa npaBunbHas TexHonorus. ®yHKUnsa Bo3BpallaeT
3HauyeHue 0;
ns>0; nt=l
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LLnMHaens ns OCHalleH, Kak onpegensieTcs KoHdurypaunen

rpynnbl rofnoBKW. B yacTHocTM:

e €C/IM NS He OCHaLLeH (3TO NMONOXEHME 3NEeKTPOWNUHAENS CO
CMEHOW MHCTPYMeHTa), 3Ta NpoBepKa BbINOSIHAETCSA Ha
nHdopMauum paboyer rpaHu, 3a4aHHOM 31eKTPOLUNMHAENIO

e E€C/IM NS OCHAalleH AepXaTeneM, Np yKa3blBAaeT MOsI0OXeHNe
MHCTPYMEHTa Ha gepxaTtene (ymonyanue, ecnam np=0:
nepsoe cBepso). MNpoBepka OCYyLWECTBASETCH TOMbKO Ha
KOHMbUrypaumm ns.

(ns<=0; nt#0)

Tenepb WNUHAENb YKa3aH B Nt U oCHalleH, Kak onpegenseTcs

KOHbUrypaumemn rpynmnbl rofioBku (CM. cnydan: (ns>0; nt=0),

Tenepb CO WnNuHAenem B nt).

(ns>0; nt#0)

Ecnun nt umeeTt 3HaumMMoe 3HavyeHne (B NpaBUIbHOM AnanasoHe

WHCTPYMEHTa uUnu AgepxxaTens), WnnHAenb NS cyMtaeTcs

OCHaleHHbIM nt. B yacTHOCTK, ecnin nt yKasbiBaeT AepXaTefb,

Np yKasbiBaeT MNOJSIOXXEHNE UHCTPYMEHTA Ha AepxaTtene.

B cnyyae ocHaweHns Ha gepxaTene:

e €C/IM Np He 3ajaH: NpoBepKa BbINO/IHAETCSA Ha NEPBOM
OCHALEHHOM UHCTPYMEHTE.

e ec/v np 3afaH HenpaBunbHo (<=0 unn 3a npeaenamu
MaKCUMasbHO AOMYCTUMOIrO 3HayeHuns), PyHKUMS
BO3BpallaeT 3HayveHne 0.

MakcuManbHble 3HavyeHus, ncnonab3yemole ans (nm, ng, np, ns,
nt), onpeaensalTCA KOHMUrypaumen TeEXHONOMMIA YCTaHOBKM,
CTaHKa, rpynnbl U KaTanora UHCTPYMEHTOB W AepXaTenewn.
3aBUCUT OT KOHMUIypaLnmn TEXHONOMMI TakxKe Nopsaok
OCHalleHMsa CKopee MHCTPYMEHTa, YeM AepxaTtens

WHCTPpYMEHTa.
Homep rpaHu nside 3agaeT NIOCKOCTb U OPUEHTALUIO OCU Z.
Huwxe NpuBOASATCSA 3KBUBANEHTHbIE Mbl YMEHbLUEHHbIX
dopmaToB:

prface[nm;ng;nt;side] o3HauaeT ->prface[nm;ng;0;-1;nt;side]
prface[nm;ng;nt;side] o3HauaeT ->prface[1;ng;0;-1;nt;side]
prface[nt; nside] o3HauaeTt -> prface[1;1;0;-1;nt;side].

Wcnone3oBaHue: Bceraa.
Cutyauunmn owmnbku:
e 123: yucno onepaHpgos =0;
e 124: yncno onepaHaos <3 unn >6
e 130: onyuweHbl 06a aprymeHTa ns u nt (3agaHue nycTo).
[pumepbl
prface[;;;;90]: ronoBka, ecnu wnuHaenb 0603Ha4YeH Kak
(nm=1; ng=1; np=0; ns=1; nt=90), moxeT paboTaTb Ha
aKTUBUPOBAHHOW rpaHu.
Co CCbUIKOM Ha NporpaMMMpoBaHue TEXHOMOrMM onepauuu,
paccMOTpUM, Kakoe COOTBETCTBME 3a4aTb NapaMeTpam
dyHKUMM prface ans ncnbmaHnsa paboyewn rpaHn B cnyvae:
e MPOrpaMMMpPOBAHUS TEXHONOMUN ANS WNUHAENS U
WHCTPYyMeHTa:
prface[1;2;0;100;20]

=] M Texsonons
DOwamerp [TO]
Cranok [TMC] 1
Enck [TR] 2
InexkTpownuHnens [EM] 100

% %

WrctpymenT [T] 20

Twn wicTpymenTta [TF] 1

e MPOrpPaMMUPOBAHUS TEXHOMNOMUN AN WNUHAENS U
WHCTPYMEHTa:

prface[1;2;0;100;20]

e MPOrpPaMMUPOBAHUS TEXHOMNOMUW ANA WNUHAENS, Tae
BO3MOXHbl 1B€ dKBMBANIEHTHblE POpPMbI:

prface[1;2;0;0;12]

prface[1;2;0;12;0]
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= M Texnonons

DNuameTp [TO]

Cranok [TMC] 1

Enok [TR] 2

WrctpymesT [T] 12 b nd
Tun whcTpymenta [TF] 1

prfif(nm); (ng);(np);(ns);nt]
prfif(nm);(ng);(ns);nt]
prfif{(nm); (ng);nt]

prfilng; nt]

prfi[nt]

Bo3BpallaeT AnaMeTp MHCTPyMeHTa:

e NM = cTaHoK (06sA3aTenbHO) (ecnu 3agaHve NycTo:
ncnonbsyet =1)

e Ng = rpynna ronosku (ob6a3aTenpHo) (ecnu 3agaHune
nycTo: ncrnonedyert =1)

e Np = eCc/n oCHalleHwe, onpeaeneHHoe (ns;nt), yTouHsieT
AepxXaTenb, NapaMeTp Np yKasbiBaeT NoJsIoXKeHue
OCHaLLEeHHOro MHCTPYMEHTa Ha AepxaTene

e NS = wWnuHaenb (06s3aTtenbHO)

e Nt = ocHalwaeMbli NHCTPYMeHT/AepXaTenb Ha WNUHAeNe ns
unu wnuHaens. (ecnm nt He 3ajaH, 3agaeTcs 3HayeHue 0)

MoxxeM paccMOTpeTb Te Xxe ocobble cay4vyan, KOTopble Mbl

paccmaTpuanu ansa @yHkuum prface.

Hwxe npuBoasTCca 3KBUBaNEHTHblE HOPMbl YMEHbBLUEHHbIX

prfilnm; ng;nt] o3HauvaeT -> prfilnm;ng;0;-1;nt]
prfi [ng; nt] o3HauvaeT -> prfi[1;ng;0;-1;nt]
prfi [nt] o3HavaeT-> prfi[1;1;0;-1;nt]

Wcnonb3oBaHue: BCceraa.
Cutyauum owmnbKku:

e 123: yucno onepaHgos =0;

e 124: yncno onepaHaoB <3 nan >5;

e 130: onyweHbl 06a aprymeHTa nt 1 ns (3agaHue nycTo).
[Mpumepsbl
prfi[1;1;90]: Bo3BpallaeT AMaMeTp WnNMHAeNsl, onpeaeneHHoro
kKak (nm=1; ng=1; np=0; ns=1; nt=90)

prfi[0;0;;0;1015]: Bo3BpalwaeT AMaMeTp YHUBEPCAbHOIo
MHCTPYMeHTa, onpegeneHHoro kak (nm=0; ng=0; np=0; ns=0;
nt=1015)

prrot[(nm);(ng);(np);(ns);nt]
prrot[(nm);(ng);(ns);nt]
prrot[(nm);(ng);nt]
prrot[ng;nt]

prrot[nt]

Bo3BpallaeT HanpasfieHVe BpalleHUss MHCTPYMEeHTa:

e NM = cTaHoK (06sA3aTenbHO) (ecnu 3agaHve NycTo:
ncnonbsyet =1)

e Ng = rpynna ronosku (ob6a3aTenpHo) (ecnm 3agaHune
nycTo: ncrnonedyert =1)

e Np = eC/N UHCTPYMeHT, o603HaueHHbIn (Ns; nt), ykasbiBaeT
AepxaTenb UHCTPYMeHTa, napameTp np ykasblBaeT
NoJsIoXKeHMe MHCTPYMEHTA, YCTaHOB/IEHHOIO Ha Aepxartene
WHCTpPYMeHTa.

e NS = wWnuHaenb (06s3aTenbHO)

e nt = cHalwaeMblli UHCTPYMeHT/Aep)KaTesnb Ha WnuHAeNe ns
wnn wnuHaens. (Ecnn nt He 3apjaH, 3apaeTcs 3HayeHune 0)

dyHKUMA BO3BpallaeT 3HayeHne 1, ecnu HanpassieHWe NpoOTUB
4acoBOM CTpesikn, B NMPOTMBHOM C/ly4yae Bo3BpawaeT 0.
MoxxeM paccMOTpeTb Te Xe 0cobble cayyan, KOTopble Mbl
paccMatpuBanu gna dyHKkuUum prface.

Hwke NpuBoaATCS 3KBUBANEHTHbIE Mbl YMEHbLIEHHbIX
dbopmaToB:

prrot[nm;ng;nt] o3HauaeT -> prrot[nm;ng;0;-1;nt]
prrot[ng; nt] o3HauaeT -> prrot[1;ng;0;-1;nt]

prrot[nt] o3HauvaeT -> prrot[1;1;0;-1;nt]

Wcnonb3oBaHue: BCceraa.
Cutyauum owmnbKku:
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e 123: yucno onepaHgos= 0;

e 124: yncno onepaHaoB <3 wan >5;

e 130: onyweHbl 06a aprymeHTa nt 1 ns (3agaHue nycTo).
prtool[(nm);(ng);(np);ns;(nt);nkind;(vdef)] Bo3BpallaeT 06wuii napaMeTp UHCTPyMeHTa:
prtool[(nm);(ng);nt;nkind; (vdef)] e nm = cTaHok (06a3aTenbHo) (ecnun 3agaHne NycTo:
prtool[nm;ng;nt; nkind] ncnonb3yet =1)
prtool[ng;nt;nkind] e ng = rpynna ronosku (06a3aTenpHo) (ecnm 3agaHne nycTo:
prtool[nt;nkind] ncnonb3yet =1)

e ec/n OCHalleHue, onpeaeneHHoe (ns;nt), yTouHseT
AepxXaTenb, NapaMeTp Np yKasbiBaeT NoJIOXKeHue
OCHaLLEeHHOro MHCTPYMEHTa Ha AepxaTene
e NS = WnNuHAenb (06a3aTenbHO)

e Nt = OCHalaeMblii UHCTPYMeHT/AepxaTesnb Ha WwnuHaene
NS Wan WnNuHAenb. (ecnm nt He 3ajaH, 3a4aeTcs 3HaYeHne
0).

e nkind = Tun napameTpa (o6s3aTenLHO)

e vdef = 3HayeHne No yMonyaHuio (Bo3BpallaeTcs, ecam
napameTp He HavaeH). (ecnm vdef He 3apaH, 3apaeTcs
3HaueHue 0).

MoxxeM paccMoTpeTb Te Xxe ocobble canyvan, KOTopble Mbl

paccmatpusanu ana dyHKUun prface.

MakcuManbHble 3Ha4YeHus1, ucnonb3yemole ans (nm, ng, np, ns,
nt), onpeaenaTCcs KOHMUrypaumen TEXHONOrNIA YCTaHOBKMN,
CTaHKa, rpynnbl U KaTasora UHCTPYMEHTOB W AepXaTenewn.
3aBUCUT OT KOHMDUrypaLumm TEXHOOMMN TakKxKe NopsaaoK
OCHalleHMs CKopee MHCTPYMeHTa, YeM aepxaTtens
WHCTPYMeHTa.

Pacno3sHatoTca Takxke dopMbl € NKind, 3aMEHEHHbIM Ha
“"nameKind”, rae napameTp yKkasaH no uMeHu. 3HavyeHune
“nameKind” fonXKHO cornacoBbiBaTbCsA Ha 3Tane onpeaeneHus
TEXHOJIOMMYECKNX XapaKTePUCTUK YCTAHOBKMU.

Hwke NpuBOaATCS 3KBUBANEHTHbIE Mbl YMEHbLIEHHbIX
dopmaToB:

prtool[nm;ng;nt; nkind;vdef] o3HauyaeT -> prtool[nm;ng;0;-
1;nt;nkind;vdef]

prtool[nm;ng;nt; nkind] o3HavaeT-> prtool[nm;ng;0;-
1;nt;nkind;0.0]
prtool[ng;nt; nkind] 0o3HauaeT -> prtool[1;ng;0;-
1;nt;nkind;0.0]
prtool[nt;nkind] o3HayaeTt -> prtool[1;1;0;-

1;nt;nkind;0.0].
Wcnone3oBaHue: Bceraa.
Cutyauunn owmbku:
e 123: yucno onepaHpgos =0;
e 124: yncno onepaHaos <2 wunun >7;
e 130: onyuweHbl 06a aprymeHTa nt u ns nnam nkind (3apaHue
nycro).

[Mpumepsbl

prtool[1;2;;100;3;100]: Bo3BpaLLaeT 3Ha4YeHNe NapameTpa
(100) nHcTpyMeHTa, 0603HauveHHOro kak (nm=1; ng=2;
np=0;ns=100, nr=3). Ecnn He HaxoanTcs TpebyeMbii
napameTtp, Bo3Bpawaet 0.

prtool[1;1;90;p\fitool]: cunTbiBaeT gnamMeTp WNNHAENS B
nonoxeHmn (nm=1; ng=1; nt=90). MapameTp p\fitool moxeT
3aMeHsTbCSA 3HayeHnem 1002.

prtool[1;1;90;p\tiptool]: cunTbiBaeT 3Ha4YeHMe TUNa WNUHAENA
B nonoxeHumn (nm=1; ng=1; nt=90).

prtip[(nm);(ng);(np);ns;(nt)] Bo3BpalyaeT TWUM MHCTPYMEHTA:

prtip[(nm);(ng);(ns);nt] e nm=cTaHoK (06a3aTenbHo) (ecnu 3agaHne NycTo:
prtip[nm;ng;nt] ucrnonesyet =1)

prtip[ng;nt] e ng =rpynna ronoBku (06a3aTenbHO) (ecnu 3ajaHve
prtip[nt] nycTo: ucnonb3yer =1)

e Np= ecnu ocHalleHue nonyyeHo u3 (ns;nt), onpeaenser
[AepxaTesb, yKa3biBaeT NOJIOXXEHNE OCHALLEHHOrO
WHCTPYMEHTa Ha ZepxaTtene
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e ns=wnuHaenb (06s3aTenbHo)

e Nt=0CHaLlaeMblh MHCTPYMEHT/AepXXaTenb Ha WNUHAene
ns nAn wnuHgenb (ecnv 3agaHve NycTo: ucnonabdyet =0)

MoxxeM paccMOTpeTb Te Xe 0cobble cayyan, KOTopble Mbl

paccMatpuBanu ana dyHkUum prface.

Hwxe npuBoasTCca 3KBUBaNEHTHbIE HOPMbl YMEHbBLUEHHbIX

prtip[nm; ng; nt] o3HauaeT->prtip[nm;ng;0;-1;nt]
prtip[ng; nt] o3HauvaeT->prtip[1;ng;0;-1;nt]
prtip[nt] O3HauvaeT->prtip[1;1;0;-1;nt].

Wcnonv3oBaHue: Bceraa.

Cutyauunun owmbku:

e 123: uncno onepaHaos =0;

e 124: yncno onepaHaos <1 vnn >5;

e 130: onyweHbl 0ob6a aprymeHTa nt u ns

prfulcrox [(nm);(ng);(np);ns;(nt)]
prfulcroy [(nm);(ng);(np);ns;(nt)]
prfulcroz [(nm);(ng);(np);ns;(nt)]

OHu BO3BpaLLaloT nosoxeHue (X, y, z) TOYKM OMNopbI

YKa3aHHOro MHCTPYMEHTA, B YC/IOBUAX CTaHka Ha 0:

e NM = cTaHoK (0b6s3aTenbHO) (ecnu 3agaHve NycTo:
ncnonb3yet =1)

e ng = rpynna ronosku (06a3aTenpHo) (ecnun 3agaHne nycTo:
ncnonb3yet =1)

e Np=ecnn ocHaleHne, onpeaeneHHoe (ns;nt), yTtouHseT
AepxXaTenb, NapaMeTp Np yKasbiBaeT NoJsIoXKeHue
OCHaLLEeHHOro MHCTPYMEHTa Ha AepxaTene

e NS = wWnuHaenb (06s3aTenbHO)

e nt=oCHallaeMbil MIHCTPYMEHT/AepXaTeNb Ha WNUHAene ns
Unn WwnuHaens (ecnu 3agaHve NycTo: ucnonbsyet =0)

MoxxeM paccMOTpeTb Te Xe 0cobble cayyan, KOTopble Mbl
paccMartpuBanu ana dyHkuUum prface.

MakcuManbHble 3HavyeHuns, ncnonab3yemole ans (nm, ng, np, ns,
nt), onpeaensalTCa KOHMUrypaumen TeEXHONOMMIA YCTaHOBKM,
CTaHKa, rpynnbl U KaTanora UHCTPYMEHTOB W AepXaTenewn.
3aBUCUT OT KOHMUIypaLnmn TEXHONOMMI TakxKe Nopsaok
OCHalLeHMsa CKopee MHCTPYMEHTa, YeM AepxaTtens
WHCTpPYMeHTa.

Wcnone3oBaHue: Bceraa.

Cutyauunn owmbku:

3: uucno onepaHaos =0;

24: yucno onepaHaos #5;
0: onyuweHbl 06a aprymeHTa nt u ns (3agaHve nycTo).

e o o
= = =

pngru[(nm); (ng);(ns);nt; (deltafi)]
pnstool[(nm);(ng);(ns);nt;(deltafi)]
pntool[(nm);(ng);(ns);nt;(deltafi)]

OHuM BO3BpaLWaoT MHMDOPMaLIMIO O 3aMeHe TEXHONOrnu:
e nNmM = cTaHok (0b6s13aTenbHO) (ecnm 3agaHne NycTo:
ncnonbsyet =1)
e Ng = rpynna rososku (ob6a3aTenbHO) (ecnun 3agaHue
nycTo: ucnosnb3yet =1)
e NS = wWnuHaenb (06s13aTensbHO
e Nt = OCHalLlaeMblii MHCTPYMEHT/AepXaTenb Ha wnuHaene
ns nnun wnuHaens (ecnm 3agaHne NycTo: ucnonb3yet =0)
o deltafi = gponycTumoe cMelleHne Ha anameTp
L] 3HayeHune 0.0 (unm <epsilon) ykasbiBaeT, 4YTO 3aMeHa
BO3MOXHa TOJIbKO C TEM XXe AMaMEeTPOM
L] MoNoOXUTeNbHoe 3HayeHwe (Hanp.: 3.0) ykasbiBaeT,
YTO 3aMeHa JonyckaeT MaKCUMasbHYl pa3HOCTb
Mexay AvameTrpamu Ha +/-3.0 (MM/atonmoB)
L] oTpuuaTenbHoe 3HayveHuwe (Hanp.: -1.0) ykasbiBaeT,
4YTO 3aMeHa AOoMyCKaeT MaKCUMalbHYH Pa3HOCTb Ha
1.0 (MM/4ONMOB), HO TOMBKO B YMEHbLIEHMM MO
CpaBHEHUIO C UCXOAHbIM AMAMETPOM

OyHKLMM BO3BpaLLAOT:

e pngru: yncno pynnbl B3aMeH
e pnstool: Yncno WNUHAENS B3aMeH
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e pntool: uncno NHCTpyMeHTa B3aMeH

DyHKLMM BO3BpaLLalOT oTpuuaTenbHoe 3HaveHue (-1), ecnum
TexHonorus TpebyeTt 3aMeHbl, KOTOPOS HEBO3MOXHA.

Mcnonb3oBaHwue: Bceraa.
Cutyauumn owmbku:
e 123: yucno onepaHgos =0;
e 124: yncno onepaHaos <4 nnn>5;
e 130: onyuweHbl 06a aprymeHTa nt u ns (3agaHue nycTo).

myHKLIVIVI npsAsMoro goctyna K MaTpuvmuaM YCTaHOBKU

Kak Y>X€& roBopunocCsb, ManVIl-IHbIVI pPeXnM agpecaunmn npeaycMmaTpuBaeT, YTO NapaMeTpbl YCTAHOBKU MOTyT
MHTEPNPETUPOBATLCA B ManVILIHOVI opraHusauunun: KaXAbl 371eMeHT VIHCbOpMaLI,VIVI MMEET CBOU
VI,D,eHTVICbVIKaLI,VIOHHbIe AaHHblE (Ll,VICprBbIe n 6yKBeHHbIe, a TaKXe [10/10)KeEHne B MaTpuLle.

G)YHKLI,VIVI AOO0JKHblI paCcCMaTpmMBaTbCA NPOABUHYTbIM NMPpOrpaMMMUpoOBaHMUEM.

prmxmac[(nm);nrow;ncol,(vdef)]

Bo3BpallaeT 3HaueHne oaHOMN obLien auenkn

MaTpuLbl KOHDUIrypaLmmn CTaHKa:

e NM = cTaHoK (06sA3aTenbHO) (ecnu 3aaaHve
nycTo: ucrnonedyert =1)

e Nrow = CTpoKa MaTpuubl (0653aTenbHO)
(3HauMMo HaumHasa co 3Ha4veHus 1)

e ncol = ctonbew, maTpuubl (0653aTenbHO)
(3HauMMo HaumHasa co 3Ha4veHus 1)

e vdef = 3HauyeHne No ymonyaHuio
(BO3BpaLLaeTcsa, ecnn NnapameTp He HanaeH).
Ecnu He 3apaHo vnAun 3a4aHo NyCTOM:
ucnonb3yet =0

Ycnonb3oBaHue: Bceraa.

Curyaumu ownbku:

e 123: yucno onepaHaos =0;

e 124: yucno onepaHAoB, OTAMYHOe OT 3,4;

e 130: onyweH apryMeHT nrow mnu ncol (3agaHo
nycTon).

prmxgru[(nm); (ng);nrow;ncol,(vdef)]

Bo3BpaljaeT 3HauyeHMe O4HOM oblien s4erkm

MaTpuLbl KOHOUIypauum rpynn:

e nNmM = cTaHok (ob6s3aTenbHO) (ecnn 3agaHune
nycTo: ucnosnb3yet =1)

e Ng =rpynna rososku (06a3aTenbHO) (3Ha4YMMO
cl)

e Nrow = CTPOKa MaTpwuLbl, COOTBETCTBYIOLLANA
rpynne ng (o6s3aTenbHO) (3HAYMMO HauuHas C
1)

e ncol = cTonbeu MaTpuubl (06513aTENBHO)
(3Ha4YMMo HaumHasa ¢ 1)

e vdef = (BO3BpalwaeTcs, eCnn napameTp He
HangeH). Ecnu He 3agaHo WM 3a4aHO NyCTOM:
ncnonbsyet =0

Wcnonb3oBaHuwe: Bceraa.

Cutyauum owmnbKku:

e 123: yucno onepaHgos =0;

e 124: yncno onepaHAoB, OTNMYHOE OT 4 1 5;

e 130: onyweH aprymeHT ng, nrow unu ncoll
(3agaHo nycTomn).

prmxtool[(nm);ntool; (nkind); (ncol); (vdef)]

Bo3BpallaeT 3HaveHne oaHOM obuien

MHdOpMaL MM U3 MaTpuLbl KaTanora

WHCTPYMEHTOB:

e NM = CcTaHoK (06sA3aTenbHO) (ecnu 3aaaHve
nycTo: ncrnonesyert =1)

e ntool = HoMep UHcTpyMeHTa (06a3aTenbHO)

e nkind = Tun napameTpa
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e ncol = cTonbey MaTpuubl (3Ha4YMmo ¢ 1)
(BO3BpaLLaeTCcs, ecnm napamMeTp He HanaeH).
Ecnu He 3apaHo MKW 3a@aHo NyCTOW: Ucnonb3yeT

=0
Ecnun ntool paBeH Hynto (=0): dpyHKuUMA

BO3BpallaeT MakCcUManbHOe uaeHTUbMKaLoOHHoe
UYWUCNIO MHCTPYMEHTOB, CKOHMOWUIYpPUPOBAHHBIX B
KaTanore MHCTPYMEHTOB.

Ecnu ang ntool 3apaHo HeHynesoe 3HayeHve,
BblbvpaeT MHCTPYMEHT (MpuHUMaeTcs
abconoTHoe 3HaveHve). MOXHO BbIIENUTL
cheaywouime cnyyau:

e nkind =0, ncol =0 (Honb): dyHKLUNSA
Bo3BpawaeT 1 (oTam4yHo oT 0), ecam
CKOHMUrypmnpoBaH MHCTPYMEHT ntool;

e nkind #0 (oTAKYHO OT Hyna 0: cuuTbiBaeT
napameTp Tvna nkind (nkind: paccmatpuBaeTcs
Kak abCconTHOE 3HayeHne), 3a4aHHbii ons
MHCTpYMeHTa ntool;

e nkind =0, ncol #0 (oTanyHo oT 0): cuuTbIBaET
napameTp B cTtonbue ncol (ncol:
paccmaTpuBaeTCcs Kak abcontoTHoe 3Ha4veHue),
3aZlaHHbIM ANa MHCTpyMeHTa ntool.

Wcnonb3oBaHue: Bceraa.

Cutyauunm owmnbku:

e 123: yucno onepaHpgos =0;

e 124: yucno onepaHaos < 2 wam > 5;

e 130: onyuwieH apryMeHT nrow unu ncol (3agaHo
nycTown).

MpuMepbl:

prmxtool[1;0;0;0]: cuntbiBaeT MakCuMManbHOe

MAEHTUPUKALMOHHOE YUCIO UHCTPYMEHTOB,

CKOH(UIypUpPOBaHHbIX B KaTasore MHCTPYMEHTOB

cTaHka 1

prmxtool[1;3;p\fitool]: cunTbiBaeT anameTp

MHCTpYMeHTa 3 KaTanora MHCTPYMEHTOB CTaHKa

1

prmxtool[1;3;0;6]: cuntbiBaeT napameTp ctonbua

6 MHCTpyMeHTa 3 KaTanora MHCTPYMEHTOB

cTaHka 1

prmxhtool[(nm);ntool; (nrow);(nkind); (ncol);(vdef)] Bo3BpallaeT 3HauyeHMe oaHOM obuien

nHdopMaumm 13 MaTpuubl gepxxaTtenen (katanor):

e nmM = cTaHok (ob6s3aTenbHO) (ecnu 3agaHune
nycTo: ucnosnb3yet =1)

e ntool = HoMep agepxaTens (ob6sA3aTenbHO)
(3Ha4YMMo HaumHasa ¢ 1)

e Nrow = CTpoka gepxatens (ob6s3aTenbHO)
(3HaunMo HaumHas c 0)

e nkind = Tun napameTtpa

e ncol = cTonbey MaTpuubl (3Ha4YMmMo ¢ 1)

o vdef = 3HayeHWe Mo ymonyaHui (B criy4vae
HEeAOCTYMHOM siYelrkn) - (ecnm He 3a4aHo nnu
3aZaHo nycTon: ncnonbsyet =0)

Ecnwn ntool paBeH Hynto: 3Ta MyHKUUSA
BO3BpallaeT HoMep AepxaTenew,
CKOHMUIYPUPOBaHHbIX B KaTanore agepxaTtenei.
Ecnwn ntool otnnuen ot 0: BbibupaeT aepxaTens
(npuHuMaeTcsa abconoTHoe 3HayYeHne). MoXxHO
BblAENUTb Ceaytolne cayyau:

e nkind =0, ncol =0 (Honb): pyHKUMA
Bo3BpawaeT 1 (oTamyHo ot 0), ecnm
CKOHMUrypupoBaH aepxaTenb ntool;

e nkind#0 (oTAn4HO oT Hyna 0): cuuTbiBaeT
napameTp Tuna nkind (nkind: paccmatpuBaeTcs
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B abCOIIOTHOM 3Ha4YeHUn), 3a4aHHbIN ANns
MHCTPYMeHTa ntool B cTpoke KoHbUrypaumm
nrow;

e nkind =0, ncol #0 (oTanyHo oT 0): cuuTbIBaET
napameTp B cTtonbue ncol (ncol:
paccmaTpuBaeTCcs Kak abcontoTHOe 3Ha4veHue),
3aZlaHHbI ANa MHCTpPyMeHTa ntool B cTpoke
KOHMUrypauum nrow.

Ecnn nrow=0: yka3sbiBaeT CTPOKY KOHbUrypaumm
aepxartens.

Ecnn nrow #0 (npuHumaeTtcsa abcontoTHoe
3HayeHue): yKasbiBaeT CTPOKY KOHMUrypauum
Nrow OCHalEeHHOro MHCTPYMeHTa (3HaymMMo ans
MaKCUMasibHOro Yncna ocHalwaeMbix
MHCTPYMEHTOB).

Wcnonb3oBaHue: Bceraa.

Cutyauunm owmnbku:

e 123: yucno onepaHgos =0;

e 124: yucno onepaHaos < 2 uam > 6;

e 130: onyuweH aprymeHT ntool, nrow mnun ncol
(3agaHo nycToi).

Mpumepbi:

prmxhtool[1;0]: cuuTbiBaeT YnMcno AepxxaTenen,

CKOHMUIYpUpPOBaHHbIX AN CTaHka 1

prmxhtool[1;3]: cuutbBaeT 1, ecnu

CKOHMUIrypupoBaH AepxaTenb 3 cTaHka 1

prmxhtool[1;3;0;6]: cuntbiBaeT napameTp,

onpeaeneHHbi B ctonbue 6 CTPOKM KOHGUrypauum

AepxaTena 3 cTaHka 1

prmxhtool[1;3;4;p\ofx]: cunTbiBaeT

KOppeKTupyoLwmii napameTp x ceepna 4

AepxaTena 3 cTaHka 1

prmxhtool[1;3;4;;37]: cunTbiBaeT NapameTp

cTtonbua 37 ueHTpa 4 aepxatens 3 cTaHka 1

prmxstore[(nm);nstore; (nrow);(nkind);(ncol),(vdef)]

Bo3BpallaeT 3HayeHWe, cogepxalieecs B OHOM
obLen ayenke MaTpuubl KOHDUIypaLmm MarasuHa
WHCTPYMEHTOB:

e nNmM = cTaHok (ob6s3aTenbHO) (ecnn 3agaHune
nycTo: ucnosnb3yet =1)

e nstore = HoOMep MarasuHa (3Hauumo ¢ 1)

e Nrow = CTpOKa MaTpuubl MarasvHa,
onpeaeneHHoro napamMeTpom nstore
(oba3aTenbHO) (3Ha4YMMO HauymHasa ¢ 0)

e nkind = Tun napameTpa

e ncol = cTonbey MaTpuubl (3Ha4YMmMo ¢ 1)

o vdef = 3HayeHWe Mo ymonyaHuio (B criy4vae
HEeAOCTYMHOM siuelnkn) - (ecnm He 3a4aHo nnu
3aZaHo nycTon: ncnonbsyet =0)

Ecnv napameTp nstore paBeH Hyso, BO3BpallaeT
YWNCNIO CKOHMUIYPMPOBAHHBLIX MarasunHos,

Ecnn nstore otnuyeH ot 0: BbibMpaeT MarasuH

MHCTPYMeHTOB (NpuHMMaeTcsa abcontoTHoe

3HayeHune). MOXHO BbileNuTb creayouine

cnyyau:

e nkind=0, ncol=0: dyHKuUKNa BO3BpawaeT 1 (T. e.
oTnmyHa ot 0), ecnun nonoxeHue,
ornpeaenieHHoe Nrow, SBNSIETCS OCHALLEHHbIM.

e nkind#0: Bo3BpawaeT napameTp TMna nkind
(3Ha4veHue nkind paccmaTpmBaeTCcs Kak
abconTHOE 3HaYeHne), 3a4aHHbIi 4Nns
NoJIOXXEHMS Nrow

e nkind=0, ncol#0: Bo3BpaLwiaeT napameTp,
onpegeneHHbin B ctonbue ncol (3HavyeHme ncol
paccmaTpuBaeTCcs Kak abcontoTHOe 3Ha4YeHue)
M CTPOKEe nrow
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Wcnonb3oBaHwue: Bceraa.

Cutyaumnn owmnbku:

e 123: yucno onepaHgos =0;

e 124: yncno onepaHaos < 2 uam > 6;

e 130: onyweH apryMeHT nstore (3agaHo nycToi)
[Mpumepbl

prmxstore[1;0]: cuMTbIBaeT 4MCNO MarasmMHOB
MHCTPYMEHTOB, CKOH(MUIypPUpPOBaHHbIX AN CTaHKa
1

prmxstore [1;3]: cunTbiBaeT MakCuMManbHoe
OCHaLeHHOEe MOMOXEeHWEe ANa Mara3uvHa
MHCTPYMEHTOB 3 CTaHka 1

prmxstore [1;3;4]: cunTbiBaeT 1, eC/m OCHaLLEHO
nonoxeHwe 4 MarasmHa MHCTPYMEHTOB 3 CTaHka 1
prmxstore [1;3;4;1200]: cunTbiBaeT napameTp
Tuna 1200 n3 nonoxeHus 4 marasuHa
MHCTPYMEHTOB 3 CTaHka 1

prmxstore [1;3;4;0;12]: cunTbiBaeT NapameTp,
onpeneneHHbi B ctonbue 12 M3 nonoxexHus 4
MarasmHa MHCTPYMeHTOB 3 cTaHka 1

YHuBepcanbHblie pyHKLNUN reoMeTpuyeckon 6ubnmorekn

370 PyHKUMS, peanmsytowas 6onblwyto rpynny @yHKUWM, B OCHOBHOM, rEOMETPUYECKNX: NepPBbIi apryMeHT
(dYHKUMM yKa3biBaeT 3Ha4YnMMoe ums Bbibopa MyHKLMN. 3aTEM OH yKasaH XWUpHbIM WpndToM 1, B ntobom cnyyae,
AOKYMEHTUpYyeTCs OTAENbHO. [11s BCeX PaCCMOTPEHHbIX CllydaeB AeNCTBUTENbHbI NPUBEAEHHbIE HUXE
npuMeYaHuns:
MoxeT Mcnonb3oBaThea:
e BCerja B BEPCUAX, HE UCMNOJb3YOLWMX MMEHA onepaLni
e Bepcuun, ncnonbsymwume nMeHa onepauui, He MOryT UCNOb30BaTbCS NPU 3a4aHMM NepeMeHHbIX '0' 1 'v',

nepeMeHHbIX reomeTpuin (pebpa GUKTUBHBIX rpaHen), KINEHTCKUX DYHKLWNA.
Cutyauum owmnbKu:

e 123: yucno onepaHaos =0;

e 124: HenpaBWbHOE YNCNO OMNepaHAoB.

e 116: HenpaBW/bHbIN KOHTEKCT B BEPCUSX, UCTMOMb3YIOLWMX MMEHa onepauni
He cuvrHanusupyloTcs cutyaumm reomeTpuyeckon owmnbkn, B Ntobom cnyyvae, npMHMMaeTcs ycnoBue no
YMO4aHuio.
[eomMeTpnyeCcKuit KOHTEKCT, NCMOJIb3YEMbIA ANS PeLUeHUs] reoMeTpuYecKnx CUTyaunn, COoOTBETCTBYET YNCTOM
cucTeMe npsMoyrosibHbiX kKoopamHat XYZ. COOTBETCTBME apryMeHTOB, yKa3aHHbIX Ana ocu (X
(npeanoututensHee), a Takxke Y unn Z) ¢ peasibHbIMM OCSAMW FPaHn AW AeTanun, Kak npasuio, NOHOCTbIO
abCcTpakTHO. ApryMeHT, yKa3aHHbIM 419 ocu X, MOXET Ha CaMOM Jefle COOTBETCTBOBATb OCU Z HAaK/IOHHOW rpaHn
WKW geTanun: reomeTpuyeckme yHKLUN MMEIOT CUIly reoMeTpuyeckon bmbnmotekun, ncnonblyemMon ¢ aganrtauunen
ApryMeHTOB M pe3ynbTaTOB K KOHKPETHbIM NOTPeBHOCTAM.

Bepcuu dyHKUUKN, UCMONb3YOLWME MMEHa OnepaLmnii, UWLYT onepaumio, yKasaHHy 40 Tekyliel onepaumu. Mouck
rnpepbiBaeTCcs Npu NepBoM COOTBETCTBUKU. NIMs onepauunm ykasaHo dopManmsmMoM "wname" n AoNXKHO 6bmb
3aKJ/I04EHO B ABOVHbIE KaBbMKMU.
K moucKy MOXHO CyMMUpoBaTb TepM. Pacno3HaeTcs cneayowmii CUHTaKCUC:

e “wname+2”: yKka3blBaeT, YTO MCKOMas onepauun HaxoauTCs vyepes ABe CTPOKKM nocse “wname”

e “wname-2": yka3sblBaeT, YTO UCKOMas onepauum HaxoamuTcsa 3a ABe CTPOKKM Ao “wname”

e “wname+”;nn: rge cABWUI NMPUCBOEH B AOMOSIHUTENbHOM apryMeHTe (B T. 4. B MapaMeTpuyecKkomn

dopme). MoXXHO Ucnonb3oBaTb Takxe “wname-".

YacTn4HO YHKLUKM AOMKHBI pacCMaTpUBaTbCS NPOABUHYTHIM NPOrpaMMMPOBaHNEM.

@DyHKUMM pacyeTa yrnos

BosBpaliaeT yron ang, yMeHbLeHHbIM Ao: 0° — 360°.

geo[angc;ang;(sgn)] ang = yron

sgn = ecnn 3HayeHne oTAnYHO oT 0, coxpaHsieT M3HayabHbi
3HaK ang (ecnu none nycToe Wau He 3a4aHo,
ncnonbsyet =0)

Mpumepbl
geo[angc;4500] = 180
geo[angc;-450]=270
geo[angc;-450;1]=-90
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OueHuBaeT, asnseTcs nm (ang) KpaTHbIM (angr), u

geo[angm;ang;angr;(sgn)] BO3BpaLlaeT YMCAO0 KPaTHbIX.

ang = yron (Mcnonb3yeTcs yMeHbleHHbIM Ao +/-(0° - 360°))

angr = KpaTHbI yron (ucnonb3yetcsi B abCoNOTHOM

3Ha4vyeHun)

sgn = ec/M 3HayeHne OTAMYHO OT 0, CoOXpaHsSeT n3Ha4asbHbi
3HaK ang (ecnu nosne nycToe Wau He 3a4aHo,
ncnonbsyet =0).

Bo3BpawaeTt 0, ecnu:

e |ang| <= 0.001

e |angr| <=0.001

e (ang) He kpaTeH (angr).

B npoTuBHOM ciiyyae BO3BpallaeT uenoe 3HavyeHue #0.
Bo3BpalleHHoe 3HavyeHne oTpuuaTensHo, ecam (ang<0) un
(sgn#0).

Mpumepbl

geo[angm;180;90;0] =2

geo[angm;-180;90;0] =2

geo[angm;-180;90;1] =-2

geo[angm;181;90;0] =0

geo[angm;540;90;0] = 2 [l (ang) ymeHbliaercs go (0° —

360°)

geo[ang;x1;y1l;x2;y2] Bo3BpallaeT yroa Mexay OCbl X U OPUEHTUPOBAHHOM NIMHNEN
P1-P2:

x1;yl = abcuuncca n opanHaTa Touykm P1

x2;y2 = abcumncca n opanHaTa Toukm P2

p2

: X

Yron uMeeT 3HayeHune B nHTepBane [0 <= ang < 360], B
rpaagycax [°].
Ecnun Toukun P1 1 P2 coBnaaatoT, Bo3BpaLllaeT 3HayeHue 0.

Mpumepbl
geo[ang;100;100;400;400] = 45

geo[ang; "wname"] OTa dyHKUMA aHanormyHa dyHkumn geolang;xl;yl;x2;y2].
geo[ang; "wname+nn"] OpueHTMpoBaHHas nuHusa P1-P2 onpepensercs umeHeM
geo[ang; "wname",nn"] onepauuu.

Onepauus "wname+nn" go/HKHA COOTBETCTBOBATb JIMHENHOMY
OTpe3Ky, 3alaHHOMY TOJIbKO C OHUM OTPE3KOM.

Ecnu onepauus onpefeneHa HenpasuibHO, PyHKLUMSA
Bo3BpawaeT 3Ha4vyeHue 0.0.

geol[angll;xc;yc;x1;y1;x2;y2] Bo3BpaluaeT yron mexay ABYMSI OPpUEHTUPOBAHHBLIMU JIMHUAMMU
Pc-P1 n Pc-P2 (Pc=ueHTp)

Xc;yc = abcumncca v opanHaTa Touku Pc

x1;y1 = abcuwncca v opanHaTa Toukm P1

X2;y2 = abcuwncca v opanHaTa Touku P2

Yron nMeeT 3HayeHune B uHTepBasne [-180 < angll <= +180], B
rpapgycax [°]:

e HoNb (=0): ecnu Touku Pc,P1 n P2 He aBnsatoTCcA
pa3niMyHbIMHK,

© MONIOXUTENbHbIN: ecnu NuHUs Pc-P1 3aMbikaeTcs Ha Pc-P2
NpOTMB YacOBOW CTpenkKu;

e OTpULLATENbHbIA: B ApYrUX Cly4dasX.
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p2

pc angll {=0)

[Mpumepbl
geo[angll;100;100;200;0;400;100]= 45
geo[angll;100;100;400;100;200;0]= -45
geo[angll;100;100;400;100; 400;100]=0

geo[angll;xc;yc;zc;x1;y1;z1;x2;y2;22]

BosBpaluaeT yron Mexay ABYMS OPUEHTUPOBAHHBIMU JIMHUAMMU
Pc-P1 n Pc-P2 (Pc=ueHTp) B NpoCcTpaHCTBE:

p2

pc angll {=0)

pl

XC;YyC;ZC = KOOpAMHAaTbl TOYkM Pc

x1;y1;z1 = koopauHaTbl TOYkM P1

X2;y2;z2 = KOOpANHaATbI TOYKK P2

Yron nMeet 3HadeHue B nHtepsane [-180 < angll <= +180], B
rpagycax [°].

Ecnn Touku Pc,P1 n P2 He AABNAOTCS passiMyHbIMU: Yron UMeeT
3Ha4yeHwue 0.

Mpumepbl

geo[angll;400;0;-100;400;0;0;450;-20;0] = 28.3
geo[angll;0;0;0;100;0;0;0;100;0]=90 0 yron mexay ABYMs
ocsAMu koopamHaT (ocb X 1 ocb Y)
geo[angll;0;0;0;100;0;0;0;0;100]=90 0 yron mexay ABYMS
ocsAMM koopaumHaT (ocb X 1 oCb Z)

geo[angll;x1;y1;x2;y2;x3;y3;x4;y4]

Bo3BpaliaeT yron mexay ABYMS OPUEHTUPOBAHHBLIMU JIMHUAMMU
P1-P2 n P3-P4

x1;yl = abcuuncca n opanHaTa Toukm P1

x2;y2 = abcumncca n opanHaTa Toukm P2

x3;y3 = abcuuncca n opanHaTta To4ykm P3

x4;y4 = abcumncca n opanHaTta Toukn P4

Yron nMeet 3HadeHue B nHtepsane [-180 < angll <= +180], B
rpagycax [°]:

e HOMb (=0): ecnu ABe NUHMM NapannesibHbl WA COBNaaatoT,

© MONIOXUTENbHbIN: ecnn NnuHUa P1-P2 3ambikaeTcs Ha P3-P4
NpOTUB YaCOBOW CTPeNKU;

e OTPULLATENbHbIA: B APYIUX ClyYasX.
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p4

p3 angll (>0)
pl

p2

Mpumepsl

geo[angll;100;100;200;0;0;100;400;100] =45
geol[angll;"wnamel+nn";x3;y3;x4;y4] STa dyHKUKNS aHanornyHa dyHKLUK
geo[angll;"wnamel+nn","wname2+nn"] geo[angll;x1;y1;x2;y2;x3;y3;x4;y4]. Bo3BpawaeT yron

Mexay ABYMS OPUEHTUPOBAHHBIMU JIMHUAMU, U3 KOTOPbIX
nepsas unvm obe nNMHUKN onpeaenseTcs MMeHeM onepauuu.
"wnamel"=vnms onepauuu, 3apatoLLen Nepebii OTPE30K
"wname2"=vnMs onepauuu, 3ajatoLLiein BTOPON OTpe3ok
Onepauun "wnamel" n "wname2" fonxHbl onpeaensaTb
NIMHENHble OTPe3Ku, COCTOosLMNE TONBKO N3 OAHOMO OTpe3Ka.
Ecnu onepauunv npaBuibHO He 06HapyXuBawTCs, PyHKLMUA
Bo3BpalaeT 3HaveHune 0.0.

geo[angpc;X;y;xc;yc;(sn] Bo3BpaliaeT yroa KacaHus TOYKM P Ha OKPYXXHOCTWU:

x;y = abcuucca u opauHaTta Toukn P

XC;yc = abcuucca v opavHaTa LueHTpa kpyra Pc

Sr = HanpasJ/ieHne BpaweHus Ha kpyre (#0 nNpoTmB 4YacoBom
cTpenkn; 0=no 4acoBOM CTpesike= M0 YMOJIYaAHUIO, eC/IN He
3a4aHo).

Yron uMeeT 3HavyeHne B uHtepsane [0 <= ang <= 360], B
rpagycax [°].
Ecnn Touku P 1 Pc coBnagatoT, Bo3BpalaeT 3HaveHue 0.

Mpumepbl
geo[angpc;0;100;0;0;1] = 180
geo[angpc;0;100;0;0] =0

geo[angpc;"wname+nn"] OTa dyHKUMA aHanormyHa dyHKUMM geo[angpc;X;y;XC;ycC;
(sr)]. Bo3BpalwiaeT yron KacaHms To4kn P Ha ayre kpyra,
3a4aHHON UMeHeM onepauuu:

e Onepauusa "wname" fo/mKHa onpeaennTb Ayry Ha MJIOCKOCTM
Xy, COCTOSILLYIO TO/IbKO U3 OAHOMO OTpe3Ka;

eTOYKa P - 3TO KOHeYHas Touka Ayrw.

Ecnu onepauwns onpefeneHa HenpasuibHO, PyHKLUMSA
Bo3BpawaeT 3Ha4veHue 0.0.

@DYHKLMWM pacyeTa pacCTOSHUA

geo[dist;x1;y1;x2;y2] Bo3BpallaeT paccTosiHMe Mexay ABYyMs Toukamu P1l, P2 (Ha
MI0CKOCTH):

x1;yl = abcuuncca n opanHaTta Touykm P1

x2;y2 = abcumncca n opanHaTa To4kn P2.
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[Mpumepbl
geo[dist;0;100;100;-200] = 316.2278

geo[dist;x1;y1;z1;x2;y2;z2]

Bo3BpaluaeT paccTosiHe MexAay AByMs Toukamu P1, P2 (B
npocTpaHcTBe):

x1;y1;z1 = abcuucca, opanHata v rnybuHa Toukm P1
X2;y2;z2 = abcuucca, opavHaTta u rnybuHa Toukn P2,

Mpumepbi
geol[dist;0;100;10;100;-200;-10] = 316.8596

geo[dpl;x;y;x1;y1;x2;y2]

Bo3BpalwaeTr MUHMMaNbHOE pacCTOSHUE TOYKN P OT NIHUMK
P1-P2:

X;y = abcuucca n opanHata Touku P

x1;yl = abcuuncca n opanHaTta Touykm P1

Xx2;y2 = abcumncca n opanHaTa To4kn P2.

P
p2 dpl
pl

ape

PaccTosHune PaBHO HYO, €CZIN TOYKa P oTHoCUTCS K NUHUW.

Mpumepbl

geo[dpl;0;200;0.;0;100;100] = 141.4214
geo[dpl;50;50;0.;0;100;100] = 0 <- Touka (50;50)
HaXoAWUTCS Ha npsiMoi

geo[dpl;"wnamel+nn";x1;y1;x2;y2]
geo[dpl;x;y;"wname2+nn"]
geo[dpl;"wnamel+nn";"wname2+nn"]

OTa DyHKUMA aHanormyHa dyHKLun
geo[dpl;x;y;x1;y1;x2;y2].
Bo3BpawiaeT paccTosiHMe Touku P oT AnHum P1-P2: Touka
W/VAn NVMHUS MOTYT ONpefensaTbCa MMEHEM onepauuu.
"wnamel"=nmMsa onepauuu, 3agarmowen Touky P. MoxeTt
COOTBETCTBOBATb:

® TOYKE WU NOArOTOBKE

e OTpe3Ky npoduns (MMHUA uam ayra): Todka P -

KOHEeYHas Toyka oTpes3Ka;
"'wname2"=nmMsa onepauuu, 3ajaroen IMHENHbIN OTPEe30K.
Onepauus 4o/mMKHa onpeaenuTb JIMHENHbIA OTPE30K,
COCTOSLNIA TONBKO U3 04HOro oTpeska. Ecnu onepauus
onpefeneHa HenpasuibHO, MYHKLWSA BO3BpaLLAeT 3HaYeHne
0.0.

geo[dim;"wname+nn"; (nmodo)]

BosBpalaeT aAnvHy npoduns uam aneMmeHTa npodwns:

e nModo: 0=(ymonuyaHue) Bo3BpallaeT ANMHY nNpoduns oT
onepauumn “wname” B KOHUe (HO A0 TeKyLieln onepauum),
BKJIIO4As BO3MOXHble 3anNporpamMMMpoOBaHHbie B
noAroToBKe BXOAHble/BbIXOAHbIE OTPe3Ku

e nModo: 1 (#0) = Bo3BpalaeT ANMHY
sneMeHTa “wname” (ecnu noarotoeska=0)

DyHKL UM onpefesieHUss TOYEK Ha reoMeTpUYEeCKHUX 3JIeMeHTax

geo[pxpol;xc;yc;ang;d]
geo[pypol;xc;yc;ang;d]

Bo3BpawatoT abcuunccy (x) nam opamHaty (y)
TOYKM, 3alaHHOWN C MONSAPHBIMU peXMUMaMu:
XC;yc = abcumncca v opanHaTa Touku Pc
(ueHTpa NONAPHON CUCTEMbI)

ang = yron

d = BekTop (NpMmMeHsieTCcs B abCONOTHOM
3Ha4YeHun).
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ppol

pc
Ecnn BekTOop d paBeH Hyn0: GyHKUMA
BO3BpallaeT M3Ha4yasbHy KOOPAUHATY TOUYKMU
Pc.
[Mpumepbl
geo[pxpol;0;0;30;100] = 86.6025
geo[pypol;0;0;30;100] =50

geo[pxld;x1;y1;x2;y2;d] BosBpawatoT abcuuccy (x) unu opaunHaty (y)
geo[pyld;x1;y1;x2;y2;d] TOYKM Ha NuHUM P1-P2 (3apaHHOM Ha
NJ0CKOCTK), Ha paccTosiium d oT P1:

x1;y1 = abcuwncca v opanHaTa Toukm P1
X2;y2 = abcuwncca v opanHaTa Touku P2

d = paccTosiHue.

Ecnm d>0 (NonoxuTenbHO): ToYKa BbMUCASETCS
oT P1 k P2;

Ecnn d<0 (oTpuuaTtenbHO): TOYKa BblMUCASIETCA
oT P1 B HanpasieHUun, NPOTUBOMOSIOXKHOM P2;
Ecnn d=0 (nonoxwuTtenbHO): TOYKa COBMaAaeT C

P1.
d=0
pid
pl
p2 .
pid
d=0
Mpumepsl
geo[pxid;0;0;100;0;200] = 200
geo[pyld;0;0;100;0;200] =0
geo[pxld;x1;y1;z1;x2;y2;z2;d] BosspawatoT abcunccy (x), opavHaTy (y) nam
geo[pyld;x1;y1;z1;x2;y2;z2;d] KOOpAWHATY Z TOYKM Ha NuHun P1-P2 (3apaHHoOM
geo[pzld;x1;y1;z1;x2;y2;z2;d] B NMPOCTPaHCTBE), Ha paccTosiHum d oT P1.
d=0
pid
pl
p2 .
pid
d=0

x1;y1;z1 = abcumncca n opamHaTa Touku P1
X2;y2;z2 = abcumncca n opamHaTa Touykun P2
d = paccTosiHue.

Ecnn d>0 (NonoxuTenbHO): ToYKa BbMUCASETCS
oT P1 k P2;

Ecnn d<0 (oTpuuaTtenbHO): TOYKa BblMUCASIETCA
oT P1 B HanpasneHUn, NPOTUBOMOSIOXKHOM P2;
Ecnn d=0 (nonoxwuTtenbHO): TOYKa COBMaAaeT C
P1.

Ecnu Toukn P1 1 P2 coBnaaatoT, Bo3BpallaeTcs
KoopauHaTta P1.

geo[pxld;"wname+nn";d] OTN DYHKLUN aHANOrMYHbl QYHKLMUAM:
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geo[pyld;"wname+nn";d]
geo[pzld;"wname+nn";d]

geo[pxld;x1;yl1;z1;x2;y2;z2;d],
geo[pyld;x1;y1;z1;x2;y2;z2;d] n
geo[pzld;x1;y1;z1;x2;y2;z2;d].

Bo3BpaliatoT KoopauHaTy (X, Yy WM z) TOYKK Ha
JIMHUK, ONpeaesieHHOM UMeHeM onepauun, Ha
pacctosHun d ot P1.

Onepauus "wnamel" go/mKkHa onpeaenvTb
JNINHEWHBIN OTPE30K, COCTOSLLMNA TONbKO U3
ofHoro otpeska. Ecnm onepauunsa onpeaenexa
HernpasuibHO, MYHKLUS BO3BpalLaeT 3HaYeHue
0.0.

geo[pxill;x1;y1;x2;y2;x3;y3;x4;y4]
geo[pyill;x1;y1;x2;y2;x3;y3;x4;y4]

BosspawatT abcunccy (x) nam opamHaty (y)
TOYKM NepeceyeHns Mexay ABYyMS nuHusMu P1-
P2 n P3-P4:

x1;y1 = abcuwncca n opanHaTa Toukm P1

X2;y2 = abcumncca v opanHaTa Touku P2

x3;y3 = abcuucca u opanHata Touku P3

x4;y4 = abcuwncca v opanHaTa Toukn P4

B Nt060OM cnyyae, BO3BpaLLaloT KOOpAUHATY
Toukn P1, ecnu:

e 04Ha unn obe NMHUKN 3afaHbl C HYNEBbIM
oTpe3skoM (P1=P2 n/nnn P3=P4);

e IBE JIMHUWM COBMAAAloT;

e IBE JIMHUW NapasnnenbHbl.

p4

pill

pl

[Mpumepbl
geo[pxill;0;0;300;300;0;300;300;0] = 150

geo[pxill;x1;y1;angl;x3;y3;x4;y4]
geo[pyill;x1;y1;angl;x3;y3;x4;y4]

BosspawatT abcunccy (x) nam opamHaty (y)
TOYKM NepeceyeHns Mexay ABYMS nuHusMu P1-
angl un P3-P4:

x1;y1 = abcuwncca v opanHaTa Toukm P1

angl = yron Hak/loHa NepBOK INHUK

x3;y3 = abcuucca u opanHata Touku P3

x4;y4 = abcuucca u opanHata Touku P4

B nobom cnyuyae, Bo3BpallaloT KOOpAMHATY
Toukn P1, ecnu:

e BTOpas JIMHUA 3a4aHa C HYJIeBbIM OTPE3KOM
(P3=P4);

e IBE NINHUM COBMNAAaloT;

e IBE JSINHUM NapannesibHbl.

p4

[Mpumepbl
geo[pxill;0;0;45;0;300;300;0] = 150

geo[pxill;x1;y1;angl;x3;y3;ang2]
geo[pyill;x1;y1;angl;x3;y3;ang2]

BosspawatT abcunccy (x) nam opamHaty (y)
TOYKM NepeceyeHns Mexay ABYyMS nuHusMu P1-
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angl u P3-ang2:

x1;yl = abcuuncca n opanHaTa Touykm P1
angl = yron HakioHa NepBon ANHWUK
x3;y3 = abcuuncca n opanHaTa To4ykm P3
ang2 = yroj Hak/oHa BTOPOWN INHUK.

B nobom cnyuae, Bo3BpallaloT KOOpAMHATY
Toukn P1, ecnu:

e IBE NINHUM COBNAAaloT;

e IBE JSINHUM NapannesibHbl.

geo[pxill;"wnamel+nn”;x3;y3;x4;y4] OTN DYHKLUN aHANOrMYHbl QYHKLUAM:
geo[pxill;"wnamel+nn”;x3;y3;ang2] geo[pxill;x1;y1;angl;x3;y3;x4;y4] n
geo[pxill;"wnamel+nn”;”"wname2+nn"] geo[pyill;x1;y1;angl;x3;y3;x4;y4].
geo[pxill;"wnamel+nn”;”wname2+nn”(;nsol)]

geo[pyill;"wnamel+nn”;x3;y3;x4;y4] Bo3BpawatoT abcuunccy (x) nam opamHaty (y)
geo[pyill;"wnamel+nn”;x3;y3;ang2] TOYKM NepeceveHus Mexay AByMs onepauunsmu,
geo[pyill;"wnamel+nn”;”"wname2+nn"] onpeneneHHbIMWU UMEHEM, COOTBETCTBEHHO,
geo[pxill;"wnamel+nn”;”"wname2+nn”(;nsol)] "wnamel" n "wname2".

Onepaunn A0/MHKHbI ONpPeaennTb NNHENHbI
OTpEe30K WK Ayry Kpyra, COCTOSsILLEro TO/bKO U3
O[HOrO OTpe3Ka, WK Ayry KoHyca
(annvnc/oBan) nnn pasMeyeHHbIn 3/1EMEHT.
nsol = B dopme ¢ "wnamel" n "wname2", ecnu
HaXoAsTCS ABE TOUYKW NepeceyeHunsi, MOXHO
onpeaenvTb, Kakas u3 AByX BO3BpallaeT:
e nsol=1, Bo3BpallaeTcs NepBoe peLleHune
(37O yMON4aHue, ecnn He 3agaH nsol),
e nNsol=2 Bo3BpalLlaeTCcs BTOpOe peLlleHue,
e nsol=3, 4 Bo3BpallaeTcs
TpeTbe/4YeTBepToe pelleHne (3To MoOXeT
6bITb 3HAYMMO B C/ly4yae nepeceyeHus
Mexay ABYMS KOHycamu wunv oyrom w
KOHYCOM).

wname2

P il 2

pxyilll

B npumepe Ha puCyHke:

= “wnamel” - ANHEWHbIA CErMeHT

= “wname2” - pyra.

3T ABa OTpe3Ka MMeKT 2 TOYKM nepeceyeHus:

" repeceyeHue, BO3BpaLLaeMOe MO YMONYaHUIO,
- bamxanwee K HavyanbHON TOYKe oTpeska
“wnamel” (nsol=1 nan He 3apaH).

= BTOpOE nepeceyeHne BO3BpalLaeTCs, ecnn
nsol=2.

Ecnv onepauuv npaBuibHO He
obHapy>xuBatoTcs, GyHKLMA BO3BpaLwaeT
3Ha4yeHwue 0.0.
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geo[pxme;x1;yl;x2;y2]
geo[pyme;x1;y1;x2;y2]

Bo3BpawatoT abcuunccy (x) nam opamHaty (y)
cpepHen Touku oTpeska P1-P2 (Ha na1ocKkocTH):
x1;yl = abcuuncca n opanHaTa Touykum P1

x2;y2 = abcumncca n opanHaTa To4kn P2.
[Mpumepbl
geo[pxme;0;0;400;300]
geo[pyme;0;0;400;300]

200
150

geo[pxme;x1;yl; z1;x2;y2; z2]
geo[pyme;x1;yl; z1;x2;y2; z2]
geo[pzme;x1;yl; z1;x2;y2;z2]

BosspawatoT abcunccy (x), opavHaTy (y) nam
rnybuHy (z) cpenHei Touku otpeska P1-P2 (B
npocTpaHcTBe):

x1;y1;z1 = abcuucca, opanHarta v rnybuHa
Toukun P1

X2;y2;z2 = abcuucca, opanHaTta u rnybuHa
ToukM P2.

MNpumepsl

geo[pxme;0;0;0;400;300;50] = 200
geo[pyme;0;0;0;400;300;50] = 150
geo[pzme;0;0;0;400;300;50] = 25

geo[pxme;"wname+nn"]
geo[pyme;"wname+nn"]
geo[pzme;"wname+nn"]

OTN DYHKLUN aHANOrMYHbl QYHKLUAM:
geo[pxme;x1;yl; z1;x2;y2; z2],
geo[pyme;x1;yl; z1;x2;y2; z2],
geo[pzme;x1;yl;z1;x2;y2; z2].

Bo3BpaliatloT KoopauHaTy (X, y nin z) cpegHemn
TOYKM OTpe3Ka, onpeaesieHHOro MMeHeM
onepauuun. Onepauns AOHKHA onpesennTb
JNINHENHbBIA OTPE30K WK Ayry, COCTOSLWYIO
TONIbKO M3 OAHOro oTpeska.

DyHKLMA BbMUCASIET JIMHENHOE pacCTosHUe
Mexay KOHUaMu oTpeska.

HanomuHaeM, 4To ANWHa Ayry BbMUCASETCS
dyHkumen geollarc;"wname"]. Ecnu onepauus
onpeaeneHa HenpaswuibHO, MYHKLUS
Bo3BpawaeT 3Ha4vyeHue 0.0.

geo[pxcang;x1;y1;xc;yc;ang;(sr)]
geo[pycang;x1;y1;xc;yc;ang;(sr)]

BosspawatT abcunccy (x) nam opamHaty (y)
Touku P kpyra, onpeaeneHHON HauMHas C TOYKMU
P1, c npoxoxaeHweM yrna no wam nNpoTme
4YaCcOBOW CTPEesKu:

X;y = abcuncca n opauHaTta Toukn P1

Xc;yc = abcumncca v opavHaTa LeHTpa kpyra Pc
ang = yrosa npoxoxaeHus

Sr = HanpaBneHne BpalleHus Ha kpyre (#0
NpPOTUB YacoBol cTpenku; 0=no 4YacosoWn
CTpenke= Nno yMOJI4aHUIO, €CIN He 3aAaHo).

Ecnu Touku P1 n Pc coBnagatoT: BO3BpalaeTt
M3HavanbHyl KoopaunHaTty P1.

pcang
(sr#0)
pl
pcang
(sr=0)

Mpumepbl
geo[pxcang;0;100;0;0;45] = 70.7107
geo[pxcang;0;100;0;0;45;1] = -70.7107

geo[larc;rad;ang]

Bo3BpallaeT ANVMHY Ayru Kpyra, onpeaeneHHomn
HauuHasa c paguyca rad ¢ NPOXOXAEHMEM yrna
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ang:
Ecnn ang=0.0: Bo3BpallaeT Hy/feBOE 3HAYEHUE.

[Mpumepbl
geollarc;100;90] = 157.0796
geol[larc;100;360]=628.3185 0 cooTBeTCTBYET

BCEWN OKPYXXHOCTM

geo[larc;x1;y1;xc;yc;ang] Bo3BpallaeT AnvHY Ayru Kpyra, onpeaeneHHoM
HaumMHas c Touku Pl c nNpoxoxaeHwWeM yrna ang:

pl

pc = larc

x1;yl = abcuuncca n opanHaTa Touykm P1

Xc;yc = abcumncca v opanHaTa LeHTpa Kpyra
Pc

ang = yron npoxoXaeHus

Ecnn Touku P1 n Pc coBnagatoT, nnm ecnm

ang=0.0: Bo3BpallaeT Hy/fieBOe 3HaYeHue.

Dpumepsl

geo[larc;0;0;100;0;90] = 157.0796
geo[larc;0;0;100;0;360]=628.3185 I
COOTBETCTBYET BCEN OKPYXKHOCTU

geo[larc;x1;y1;x2;y2;xc;yc;(sr)] Bo3BpaliaeT AnMHy Ayru Kpyra, onpeaeneHHomn
HaumMHasa ¢ Toukun P1, c npoxoxzaeHnem o P2, no
VAN NPOTUB YacCOBOW CTPESIKN:

pl

larc
larc (sr=0)
(sr#0)

p2

x1;yl=abcumncca n opamHaTa To4kmn P1

x2;y2 = abcumncca n opanHaTa Toukm P2

Xc;yc = abcumncca v opanHaTa LeHTpa Kpyra
Pc

Sr = HanpaB/ieHne BpaleHusa Ha kpyre (#0
npoTMB Yacosol cTpenku; 0=no
4aCoOBOM CTpenKke= Mo yMOAYaHuIo,
eCcnun He 3aj4aHo)

Ecnun Toukn P1 n Pc nnu P2 n Pc cosnagatot,
BO3BpallaeT Hy/ieBoe 3HavyeHune.

[Mpumepbl
geollarc;0;0;100;100;100;0] = 157.0796
geof[larc;0;0;100;100;100;0;1] =471.238

geol[larc; "wname"] STa dyHKUKNS aHanornyHa MyHKLMK:
geo[larc;x1;y1;x2;y2;xc;yc;(sr)].
BosBpaluaeT AnMHY Ayru Kpyra, onpeaeneHHowm
MMEHEeM onepauum:
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= Tenepb onepauunst MOXeT onpeaenuTb Ayry
Kpyra, nokosiwerocst Ha nto6or NI0CKOCTH, namn
Ayry KoHyca;

= P1 K P2-3T0, COOTBETCTBEHHO, HavasbHas
TOYKa M KOHEeYHas To4kKa Ayru.

ONvHa BbMUCASETCS Ha NNOCKOCTU pasBepTKu
ayrn. Ecnu onepauust onpeaeneHa HenpasW/bHO,
dyHKUMS Bo3BpallaeT 3HadveHne 0.0.

DYHKL MU BpaLLleHUs TOYKHN

geo[pxrot;X;y;xc;yc;ang]
geo[pyrot;X;y;xc;yc;ang]

OHun BO3BpawakT abcumnccy (x) unm opanHaTy (y) TOYkn P, noBepHyTOM

Ha yrosn ang, ¢ ueHTpoM Pc (anddepeHumnanbHoe BpalleHune):

X;y = abcuucca u opauHaTta Touku P

XC;yc = abcumncca v opanHaTa Touku Pc

ang = yron anddepeHumnanbHOro BpalleHms:

e ecnu ang>0 (NONOXUTENbHbIN): TOYKa BpallaeTcs NpOTMB 4YacoBOM
CTpenku;

e Ecnm ang<0 (oTpuuaTenbHbIi): TOYKa BpallaeTcs no 4acoBok
cTpenke.

Ecnn Touka P coBnagaeT ¢ ueHTpoM mnm ecnm ang=0, dyHKUMsS
BO3BpallaeT U3HayanbHYyl0 KOOpAUHATY.
prot

ang

pc
Mpumepsl
geo[pxrot;70.7107;70.7107;0;0;-45] = 100
geo[pyrot;70.7107;70.7107;0;0;-45] =0

geo[pxrot;100;0;0;0;90]=0
geo[pyrot;100;0;0;0;90]=100

geo[pxrota;x;y;xc;yc;ang]
geo[pyrota;x;y;xc;yc;ang]

OHun Bo3BpawakT abcumnccy (x) unm opanHaTy (y) TOYKKM P, noBepHyTOM
Ha yrosn ang, ¢ ueHTpoM Pc (abcontoTHOe BpalleHune):

X;y = abcuucca u opauHaTta ToukM P

XC;yc = abcumncca v opanHaTa Touku Pc

ang = yroa KOHeYHOro BpalleHus.

Ecnu Touka P coBnagaeT C LUeHTpOM, yHKLMA BO3BpaLlaeT
M3HayasibHy0 KOOpAMHaTY.

prot

pc
Dpumepsl
geo[pxrota;70.7107;70.7107;0;0;90] =
geo[pyrota;70.7107;70.7107;0;0;90]

= O

00
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@®yYyHKLMN CUMMET pUm

geo[pmir;q;ql] OHM BO3BpaLLalOT KOOpPAMHATY 3epKasibHOro

0TO6paXkeHnst TOYKM P BOKPYr BepTUKaNbHON unu

rOpu30HTa IbHOM OCHU:

e eC/nn q UMEEeT 3HavyeHne KOOpAMHATbl X: OCb
CYMMeTpUM BEpPTUKaNbHas U UMeeT ypaBHeHne X
=q1;

0Cb CUMMETpUM BepPTUKabHa: UMEET ypaBHEHWE

x=q1l;

q - abcuuncca Toukm P (x=Qq)

pix,-)e « pmir

rx=q1
e eC/nu q UMeeT 3HavyeHue KoopauHaThbl Y: oCb
CUMMETPUUN FOPU30HTaNbHAsA U UMEEeT ypaBHeHne
Y =q1;
0Cb CMMMETPWM FrOpU30HTaNbHa: UMeeT
ypaBHeHue y=ql;
g - opAuHaTta Touku P (y=q)

L
pl:_rlll'r:l

DOpumep:
geo[pmir; 100;500] = 900

geo[pxmir;x;y;x1;y1;x2;y2] OHun Bo3BpawakT abcumnccy (x) unm opanHaTty (y)
geo[pymir;x;y;x1;y1;x2;y2] TOYKM P B 3epkanbHOM OTO6paXkeHMn BOKPYT OCH
P1-P2:

X;y = abcuuncca n opanHata Touku P
x1;yl = abcuuncca n opanHaTta Toukum P1
x2;y2 = abcumncca n opanHaTa To4kn P2,

1 )
Ply o Pmir

«p2

Mpumepbl:
geo[pxmir;0;0;0;500;500;0]=500
geo[pymir;0;0;0;500;500;0]=500

geo[pxmir;Xx;y;x1;yl;ang] OHu BO3BpaLwakT abcuuccy (x) unun opavHaty (y)
geo[pymir;x;y;x1;y1l; ang] Toukun P B 3epkanbHOM 0TOBpa)KeHUn BOKpPYr oCcU
P1- ang:

X;y = abcuucca u opauHaTa Touku P
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x1;yl = abcuuncca n opanHaTa Touykum P1
ang = yron HakoHa SINHUW.
.

[

' o Pmir

[pumepb: '
geo[pxmir;0;0;0;500;-45]=500
eo[pymir;0;0;0;500;-45]=500

geo[pxmir;"wnamel+nn",x1,y1,x2,y2]
geo[pxmir;"wnamel+nn",x1,y1,ang]
geo[pxmir;X,y,"wname2+nn"]
geo[pxmir;"wnamel+nn","wname2+nn"]
geo[pymir;"wnamel+nn",x1,y1,x2,y2]
geo[pymir;"wnamel+nn",x1,y1,ang]
geo[pymir;X,y,"wname2+nn"]

3T1 DYHKLUN aHaNOrM4YHbl OYHKLUSAM:

e geo[pxmir;x;y;x1;y1;x2;y2],
geo[pymir;x;y;x1;y1;x2;y2]

e geo[pxmir;x;y;x1;y1l;ang],
geo[pymir;x;y;x1;yl;ang].

OHu BO3BpaLakT abcuuccy (x) unun opauHaty (y)

Touku P B 3epkanbHOM OTO6pa)keHun BOKPYr OCH.

geo[pymir;"wnamel+nn","wname2+nn"]

Touka P n/vnun ocb 3apaloTcs UMEHEM onepauuu.

e "wnamel"=umsa onepauum, 3aparoLlien Touky P.
Mo>xxeT COOTBETCTBOBaTb TOUYKE MM MOArOTOBKE
nnn otpesky npoduns (NMHMSA nnu ayra: Touka P
- 3TO KOHe4YHas To4yka oTpeska);

e "wname2"=uMms onepauumn, 3agatoLlen OTpe3oK:
OHa [JOMXHa onpeAensiTb IMHENHBIN OTPe3oK,
COCTOSILLMIA TONBKO M3 OAHOro oTpeska.

Ecnu onepauwns "wnamel" npaBunbHO He

obHapyxuBaeTcs, PyHKLMA BO3BpalLlaeT 3HayYeHne

0.0. Ecnu onepauwns "wname2" npaBuibHO He

obHapyxuBaeTcsl, PyHKLMA BO3BpalLaeT

KoopAuHaTy Touku P.

®DyHKL MM BpalleHus yrna

geo[pamir;a;ang]

BosBpawaeT yron (a) B 3epKasibHOM OTpaXXeHUn BOKPYr OCU ang:
a = oTpa>kaeMmblin yron
ang = yron Hak/joHa ocH.

plrx: ------------------

[

[pumepsbl
geo[pamir;30;90] = 150

geo[pamir;a;x1;y1;x2;y2]

BosBpawaeT yron (@) B 3epkasibHOM OTpaXeHun Bokpyr ocu P1-P2:
a = oTpa>kaeMmblin yron

x1;y1 = abcuwncca v opanHaTa Toukm P1

X2;y2 = abcuwncca v opanHaTa Touku P2,

Mpumepbl
geo[pamir;30;0;0;0;100] = 150

geo[pamir;a;"wname+nn"]

OTa dyHKUMA aHanormyHa dyHkumm geo[pamir;a;x1;y1l;x2;y2].
Bo3BpawaeT yron (a) B 3epKanbHOM OTpa)XeHUM BOKPYr OCH,
onpeaenieHHON MMeHeM onepauuu. 3Ta onepaums A0HKHA onpeaenuTb
JNIMHENHBIN OTPE30K, COCTOSLMNA TONbKO U3 O4HOro oTpeska. Ecaum
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onepauus "wname" npaBuibHO He obHapyxuBaeTcs, MYHKLUS
BO3BpallaeT 3HayeHue a.

DYHKL MM KOPPEKLIUM reOMeTpPUYECKOro 3JieMeHTa CO CABUIroM

geo[px1rf;x1;y1;x2;y2;rf(;nret)]
geo[py1rf;x1;y1;x2;y2;rf(;nret)]
geo[px2rf;x1;y1;x2;y2;rf(;nret)]
geo[py2rf;x1;y1;x2;y2;rf(;nret)]

OHun Bo3BpawaT abcumnccy (x) unm opamHaTty (y) TOYKMK

Havana (1) win KoHua (2) MHeNHOro cerMeHTa nocne

NPUMEHEHNs1 KOPPEKLIUN K OTPE3KY:

x1,yl= abcumncca n opamHaTa HavyanbHOW TOYKM OTpe3ka P1

X2,y2= abcumcca n opamHaTa KOHEYHOM TOUKM OTpe3ka P2

rf=3HayeHne KoppeKkuun ANsi NPUMEHEHUSI K OTPE3KY.

e MOJIOXKWTENIbHOE 3HaYeHWe BbINOSIHAET KOPPEKTUPOBKY K
neBOM YyacTu oTpes3ka,

e OTpULATeNbHOE 3HaYeHNe BbINOSIHSET KOPPEKTUPOBKY K
npaBoW 4acTu oTpeskKa.

nret=cdnar 3anpoca pesynbraTta. Mpu 3agaHnM NOJOXKUTENBHOIO

3Ha4YeHUsl eCcNn aHHble reoMeTpun NpaBubHbl, QYHKLUS

Bo3BpawaeT 1, B NpoTMBHOM cnyyae - 0.

p2s
p2

||
p2d

pls
pl
pld

CermeHT pl-p2 - 3TO U3HaYaNbHbIA OTPE30K

Ecnu 3HaveHue rf NoONoXunTENbHO, CKOPPEKTUPOBAHHbIA OTPe30K
- pls-.p2s

Ecnu 3HauveHuve rf oTpuuaTenbHO, CKOPPEKTUPOBAHHbIA OTPe30K
- pld-p2d

B 060oux cnyyasix CKOPpPeKTUPOBaAHHbIA OTPE30K UMeeT
paccTosiHMe OT M3Ha4vasbHOro, pasHoe abCoNOTHOMY 3HaYeHUIo
rf.

Ecnu koopamnHaTtel Touek P1 n P2 coBnaaatoT, pyHKLMA
BO3BpallaeT KOOpAMHATY TOUYKKN 6€3 NpYMEeHeHUs KOPPEeKLUN.

Dpumepsl

geo[px1rf;100;100;300;300;50] = 64.6447
geo[py1rf;100;100;300;300;50] = 135.3553
geo[px2rf;100;100;300;300;50] = 264.6447
geo[py2rf;100;100;300;300;50] = 335.3553

geo[px1rf;x1l;yl;x2;y2;xc;yc;sr;rf;(nret)]
geo[py1rf;x1l;yl;x2;y2;xc;yc;sr;rf;(nret)]
geo[px2rf;x1;y1l;x2;y2;xc;yc;sr;rf;(nret)]
geo[py2rf;x1;yl;x2;y2;xc;yc;sr;rf;(nret)]

OHu Bo3BpawaT abcumnccy (x) unm opamHaTty (y) TOUKMK

Havana (1) wim KoHua (2) Ayru nocne NpMMeHeHUst Koppekuun

K OTpe3Ky:

x1,yl= abcumncca n opamHaTa HavyanbHOW TOYKM OoTpe3ka Pl

X2,y2= abcumncca n opamHaTa KOHEYHOM TOUKM OTpe3ska P2

xc, yc=abcumucca v opavMHaTa LeHTpa Ayru

Sr = Hanpas/ieHne BpaweHus kpyra (0= no YacoBon cTpenke, B

NMPOTMBHOM C/ly4yae - NPOTMB 4acOBOW CTPESKM).

rf=3HayeHne KoppeKkuun ANsi NPUMEHEHNUSI K OTPE3KY.

e MOJIOXKMUTENIbHOE 3HaYeHWe BbINOSIHAET KOPPEKTUPOBKY K
neBOM YyacTu oTpes3ka,

e OTpULATeNbHOE 3HaYeHNe BbINOSIHSET KOPPEKTUPOBKY K
npaBoW YacTu oTpeska

nret=cdnar 3anpoca pesynbrarta. Mpu 3agaHnM NOJOXKUTENBHOIO

3Ha4YeHUsl eCNn AaHHble reoMeTpun NpaBubHbl, QYHKLUS

Bo3BpawaeT 1, B NpoTMBHOM cnyyae - 0.
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|1

p2d p2 P2s

CermeHT pl-p2 - 3TO M3HAYasbHbIA OTPE30K

Ecnn 3HaueHne rf NoNoXuUTENbHO, CKOPPEKTUPOBAHHbIA OTPEe30K
- pls-.p2s

Ecnu 3HaueHune rf oTpuuaTenbHO, CKOPPEKTUPOBAHHbBIN OTPE30K
- pld-p2d

B 060uMx cnyyasix CKOppekTUPOBaHHbIM OTPEe30K nMeeT
paccTosiHMe OT M3Ha4yasbHOro, paBHoe abCoNOTHOMY 3HAaYEHUIO
rf.

Ecnu gyra HenpaBwibHa (HavasibHbIM pagnyCc M KOHEYHbI
paauvyc pasHble) Un BHYTPeHHAS Tpebyemas Koppekuus uMeer
3HayeHue 6onblie paguyca Ayru, GyHKLUMS BO3BpalwaeTt
KOOpAMHATY TOYKW 6e3 NpuMeHeHUs KoppeKkuuu.

Mpumepel
geo[px1rf;0;0;200;0;100;0;0;50] = -50
geo[py1rf;0;0;200;0;100;0;0;50] =0
geo[px1rf;0;0;200;0;100;0;0;-50] =50
geo[py1rf;0;0;200;0;100;0;0;-50] =0

geo[px1rf;"wname+nn";rf;(nret)]
geo[py1rf;"wname+nn";rf; (nret)]
geo[px2rf;"wname+nn",rf; (nret)]
geo[py2rf;"wname+nn";rf; (nret)]

OHun Bo3BpawatoT abcumnccy (x) nnm opavHaTy (y) TOUKM

Hayana (1) wam koHua (2) oTpeska, onpeneneHHOro MMeHeM

onepauum, nocsie NpUMeHeHns K Hemy Koppekuuun. OTpesok

MOXEeT JINHENHBIM CErMEHTOM UIN AYrOoMn.

"wname"= nMs onepauuun, KoTopas 3ajaeT 0Tpe3oK Ans

NPUMEHEHNs KOPpeKLnn

rf=3HayeHne KoppeKkuun AN NPUMEHEHUS K OTPE3KY.

® MOJIOXKMWTENbHOE 3HaYeHNe BbINOSIHAET KOPPEKTUPOBKY K
NeBOW YacTu oTpeska,

e OTpULATENbHOE 3HAaUYEHNe BbINOSHAET KOPPEKTUPOBKY K
npaBol YacTu oTpeska.

nret=cdnar 3anpoca pesynbrarta. [py 3aaaHNM NONOXKUTENBHOIO

3HayeHMs eCcnun AaHHble reoMeTpun NpaBuibHbl, MYHKLMSA

Bo3BpawaeT 1, B NpoTMBHOM cnyyae - 0.

BbibpaHHas onepauus AO/HKHa onpenensTb Ayry B NJOCKOCTU

Xy WAWN NIMHEWNHBIN OTPEe30K, COCTOSALWMIA TONBbKO M3 OAHOr0

oTpeskKa.

®DyHKL MM Npeo6pa3oBaHus KOOPAMHAT U CUUTbIBAaHMA UH(POPMALIUM FPaHeN

Ona Bcex aTux GyHKLUWUA, Npy NPOrpaMMMpOBaHUN onepauun B pexunme "rpaHb-aeTtans", C BO3MOXHOCTbIO
3a/aHns aBTOMaTUYECKUX FPaHer u Nons UMeHwn, ANS napameTpoB 3aAaHus rpaHu (Hanpumep, nside)

AonyCKaeTcsA CJ'Ie,D,yiOIJ.l,VIVI CUHTaKCuC:

e ecnu nside=100, NHTepnpeTMpyeT Kak aBTOMaTUYeCKYI0 rpaHb, 3a4aHHY0 nocnefHen A0 TeKyleln onepauuu;
e pacrno3HaeTcs Takxe dopma c nside, 3aMeHeHHOWN "nameFace”=1Ms aBTOMaTUYECKOW rpaHun, BCe Takxe
3a/aHHOW nocneaHer A0 TeKyL el onepaunm ¢ yKka3aHHbIM UMEHeM.

geo[pxp;X;y;z;nside)
geo[pyp;X;y;z;(nside)]
geo[pzp;x;y;z;(nside)]

[OaeTt koopaunHaTy (X; Y; z) yKasaHHOM TOYKKM, Npeobpa3oBaHHOM
NOKanbHOM CcUCTEMOM rpaHu (nside) B abcontoTHbIe KOOPAMHATbI
aetanu:
X;Y;Z = KOOpAMHATbl TOYKK B JIOKAJIbHOM CUCTEME FpaHu
nside = HoMep rpaHu (ecnn 3TO peanbHas rpaHb - 3TO
KJIMEHTCKUA HOMEP).
Homep rpaHu dakynbTaTMBEH: €C/IM OH He 3ajaH, NpuHUMaeT
HOMEp aKTMBU3MPOBAHHOW rpaHu.
OTa DYyHKUMSA BO3BpALLAET UCXOAHYH KOOpAMHATY, ecnu:
e nside 3ajaeT HeNpaBW/IbHOE 3HAYEeHWE FpaHu;
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e nside He ykasaH W aKkTUBU3MPOBAHHAsA rpaHb - obuiee
3HayeHwe getanu;

e Mpu 3a4aHnM NepeMeHHbIX (0, Vv, ) NepeMeHHO reoMeTpum
WNN KJIMEHTCKOrO pa3fena v nside ykasblBaeT HepeasbHyo
rpaHb.

Ecnu nside yka3biBaeT peasibHYyl0 rpaHb, 3Ta GyHKUMA paboTaeT
[aXke ecnu rpaHb He 3ajaHa Ha getanu.
PaccMOTpuM puUCyHOK:

e anuHa aetann=300; BbicoTa AeTann=200; TonwmnHa aetann=50

e Ha rpaHu 4 ykasaHa To4dka Cc koopauHaTamm 50;30;0

e B abCOMOTHBIX KOOpAMHaTaxX AeTanu 3Ta Touka uMeeT
koopanHaTbl: 300;50;30

geo[pxp;100;100;-5;1]: Bo3BpawaeT abcunccy ToUKM
(100;100;-5) u3 cuctembl rpaHm 1 B abCONIOTHbIE KOOPANHATbI
aetanu

geo[pxp;100;100;-5]: Bo3BpaLwaeT abcumnccy Toukm (100;100;-
5) u3 cucTteMbl akTUBU3MPOBAHHOW rpaHn B abCoOTHbIE
KOOpAMHaThl AeTanm

geo[pxf;x;y;z;nside);(nsorg)] [aeTt koopanHaTy (X; Y; Z) yKa3aHHOW TOYKKN, Nnpeobpa3oBaHHOM
geo[pyf;x;y;z; (nside);(nsorg)] JIOKaNbHOWM CUCTEMOM rpaHn (Nsorg) B IOKaNbHYI0 CUCTEMY FpaHu
geo[pzf;Xx;y;z; (nside);(nsorg)] (nside):

X;Y;Z = KOOpAMHATbl TOYKMN B JIOKa/IbHOM CUCTEME rpaHu nsorg
nside = Homep rpaHu-nony4yartens (KAMEHTCKUIA HoMep) (ecnn
3ajaHve NyCcTo: UCMNOMb3yeT =TeKyLYyl rpaHb)
nsorg = HOMep UCXOAHOM rpaHn (KIMeHTCKUA Homep) (ecnu
3afjaHve NyCcTo: Mcnosb3yeT =obliee 3HaveHne
aetanu)
NyCKaloTCA YMeHblUEeHHble Mbl:
e C 4 aprymeHTamu. lMNpumep: geo[pxf;x;y;z]:
e nside: NpuHMMaeT aKTMBU3NPOBAHHYIO rPaHb;
e nsorg: NpuvHUMaeT obulee 3HayeHne getanm (-1);
e c 5 aprymeHTamu. lMNpumep: geo[pxf;X;y;z; nside]:
e nsorg: NpuvHUMaeT obuee 3HaveHne getanm (-1).
B cnyyae He3agaHHOro Nsorg wam 3a4aHHOMO Ha HenpaswuibHOE
3HayveHune: MYHKLUSA BbiNoaHAET npeobpa3oBaHue us
abCoNMOTHBIX KOOPAMHAT AeTanu B /IOKaslbHY0 CUCTEMY FpaHu
(nside).
STa dyHKUNS BO3BpaLLaeT UCXOAHYIO KOOPAWHATY, eCru:
e nside 3ajaeT HenpaBW/bHOE 3HAYeHWE rPaHu;
e nside He yKasaH W aKTMBU3MPOBaHHas rpaHb - obwee
3HayeHwe agetanu;
e NpW 334aHNN NepeMeHHbIX (0, V, r) WM NepeMeHHON
reoMeTpum u nside ykasblBaeT GUKTUBHYIO rpaHb.
Ecnu nside n/vnu nsorg ykasblBaeT peasnbHyl0 rpaHb: 3Ta
dyHKLMa paboTaeT Aaxke ecnu rpaHb He 3ajaHa Ha AeTanu.
Mpu NporpaMMmnpoBaHnM onepaunmn Ha rpaHu-aeTanu, ecnm
nside=100 unn nsorg=100, yunTbiBaeT NOCNEAHIO 3aAaHHYIO
aBTOMaTMYECKYI0 rpaHb A0 TEKYLLel onepauumu.
MNpumepbL:
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geo[pxf;100;100;-5;1;7]: Bo3BpawaeT abcumccy TOUYKHU
(100;100;-5) u3 cuctembl rpanu 7 B
CUCTEMY IpaHu 1;

geo[pxf;100;100;-5;;7]: Bo3BpawaeT abcumccy To4YKu
(100;100;-5) u3 cuctembl rpann 7 B
CUCTEMY aKTUBU3NPOBAHHOW rpaHu;

geo[pxf;100;100;-5;1]: Bo3BpawaeT abCcuMUCCY TOYKM
(100;100;-5) n3 abCcoNtOTHbIX
KoopAWHaT AeTann B CUCTEMY FpaHu
1;

geo[pxf;100;100;-5]: naet abcumnccy Toukn (100;100;-5) mns
abCconoTHBLIX KOOpANHAT AeTanu B
CUCTEMY aKTUBU3NPOBAHHOW rpaHu;

geo[px;(np);(nside);(dd); (ndest)]
geo[py; (np);(nside);(dd);(ndest)]
geo[pz; (np);(nside);(dd);(ndest)]

BosBpalaeTt gaet koopaunHaty (X; y; z) pebpa rpanu (nside) B

KOOpAMHaTax nokanbHOW cucTemsbl rpanHmn (ndest):

np = naeHTUPMKaLMOHHbIN HOMep pebpa rpaHu (ecnun 3agaHue
nycrto: ncrnonedyet =0)

e 0: Hauano koopauHaT rpaHu (Toyka PO)

e 1: Toyka no ocu x+ (Touka P1)

e 2: TO4YKa Mo oCK y+ (nepecumTaHHas Touka P2)

e 3: TO4YKa MO OCK z, B HanpasfieHuUn z-BOo3a4yX (Touka P3)
e 4: n3Ha4vanbHasa Touka P2

e 5: yeTBepTasa Touka NpsSMOYrosbHUKa rpaHu (Touka P5)

nside = HOMep rpaHy ANs cuuTbiBaHMA pebpa (KIMeHTCKWUiA
HoMep) (ecnu 3ajaHue NyCcTOo: UCMOJb3YeT =TeKYLLY
rpaHb)

dd = paccTosiHue Tpebyemon Toukn oT PO (He3Hauumo, ecnum
np=0) (ecnu 3agaHve NyCcTO: He MNPUMEHSET)

ndest = HoMep rpaHun Ansa cuuTbiBaHUsA pebpa (KIMEHTCKUN
HoMep) (ecnu 3ajaHue NycTo: UCMonb3yeT = obuiee
3HayeHune gertanu)

Y
z
P2
P3 P4
PO P5
Pl ™. X
aycK TCHA YMeHbllIeHHble Mbl:

e C 2 aprymeHTamu. lNpumep: geo[px;np]:
e nside: NpuHMMaeT aKTUBU3NPOBAHHYIO rPaHb;
e dd: paccTosiHue - no ymonyaHuio (pasmep,
COOTBETCTBYIOLWMWI FPaHN BAOSb OCK);
e ndest: npuHumMaeT obuee 3HayeHne getanm (-1);
e C 3 aprymeHTamu. lMNpumep: geo[px;np;nside]:
e dd: paccTosiHue - no ymonyanuio (pasmep,
COOTBETCTBYIOLWWMI FPaHN BAOSb OCK);
e ndest: npuHumMaeT obuee 3HauyeHne getanm (-1);
e C 4 aprymeHTamu. lNpumep: geo[px;np;nside;dd]:

e ndest: npuHumaeT obuiee 3HayeHne getanm (-1).
Ecnu np nMeeT HenpaBunbHOE 3HayeHne: dyHKUKNS paboTaeT kak
¢ np=0.

Ecnu np=4: dpyHKUMA He uHTepnpeTupyeT dd.

dyHKLMA BO3BpaLlaeT Hynesyt koopaunHaTy (=0.0), ecnu:

e nside 3ajaeT HenpaBubHOE 3HAYEHWE rpaHu;

e nside He ykasaH 1 aKTMBM3MpOBaHHas rpaHb - obee
3HayeHune getanu;
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e MpUV 3a4aHUM NepeMeHHbIX (0, V, r) NepeMeHHON reoMeTpumn
WAN KNIMEHTCKOro pasaena; nside ykasbiBaeT HepeasibHyto
rpaHb.

Ecnun nside yka3sbiBaeT peasibHYl0 rpaHb, 3Ta GyHKUMa paboTaeT
[axe ecnu rpaHb He 3aJaHa Ha AeTanu.

Ecnun nside yka3sbiBaeT rpaHb, 3aaHHY Kak NOBEPXHOCTb:

o ana Touek (PO; P2; P4; P3): dyHKLUMA BO3BpaLlaeT pacyeTHble
3HayeHnsa AN NepBOro reOMeTpUYECcKOro 3JIEMEHTa,
3a4aloLWero NoBepXHOCTb;

o ana Touvek (P1; P5): dyHKUMA BO3BpALLAET pacyeTHble
3HayeHusa AN nocneaHero 3Ha4yMMoro reoMeTpmu4ecKoro
3/1eMEeHTa, 3a4aloLWwero NoBepxHOCTb

Mpumepbl:
geo[px;0]: Bo3BpawaeT abcumccy Toukn PO akTMBU3MPOBAHHOM

rpaHu, npeobpa3oBaHHy B abCoMOTHbIE KOOPAMHATDI
aetanu

geo[px;0;7;;1]: Bo3BpawaeT abcumccy To4kn PO rpanHm 7,
npeobpa3oBaHHY0 B JIOKANIbHYO CUCTEMY rpaHu 1

geo[anbda;(nside)] OHW BO3BpaLLAlOT, COOTBETCTBEHHO, yron BpaleHus (anbda) u

geo[6eTa;(nside)] ropu3oHTanbHOro BpalleHus (6eTa), ANng 3aAaHNs UHCTPYMEHTY

Ana paboTbl NepneHanKynspHO rpaHn nside:

nside = HoMep rpaHu (KIMEHTCKMIA HoMep) (ecnn 3aaaHne nycTo:
MCMNOMb3yeT =TeKYLLYI0 rPaHb).

STa dyHKuKs, B nobom cnyyae, Bosspallaet 0, ecnu:

e nside 3ajaeT HenpaBW/bHOE 3HAaYeHWE rPaHu;

e nside yka3biBaeT rpaHb, He 3aJaHHyl0 B AeTanu;

e rpaHb 3afjaHa C HenpaBWIbHOWN reoMeTpuen;

e NpW 3a4aHNN NepeMeHHbIX (0, V, r) MepeMeHHON reoMeTpun
W KIIMEHTCKOro pasaena; nside ykasblBaeT HepeasbHyo
rpaHsb.

Ecnu nside yka3biBaeT peanbHylo rpaHb, 3Ta MyHKUUSA paboTaeT
[axke ecnv rpaHb He 33a4aHa Ha AeTanu.

Ecnu nside yka3biBaeT 3aKpyrieHHY rpaHb UM NOBEPXHOCTb:
BO3BpaT onpeaenseTcs C y4eTOM MNJ0CKON BCNoMoraTesibHoMn

rpaHu.

Ecnu nside YKa3blBa€T rpaHb, 3agaHHY KaK NMOBEPXHOCTb:
beHKLl,VIﬂ BO3BpallaeT pacyeTHble 3Ha4YeHUAa ANna nepsoro
reoMeTpmn4yecKoro asieMeHTa, 3ajgarolwero noBepxHoCTb

B+y

X

Co CCbUIKOIN Ha pPUCYHOK:
e 6eTa BpallaeTcs BOKPYr ocu y
e anbda BpallaeTcs BOKPYr OCH Z.
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Co CCbUIKOM Ha WeCTb peasibHbIX FPaHeln napannenenunesa,
3HayeHunsa ana anbda n 6eTa 3agaloTcsa cnegyowmm obpasom:
paHb beTta; Anbda lMNpumedaHus

1 (0;0) Anbda: noboe
2 (180;0) Anbda: noboe
3 (-90;90);

(90;-90)
4 (-90;180);

(90;0)
5 (-90;-90);

(90;90)
6 (-90;0);

(90;180)

Ecnn B KOHDUrypaumm TpaCAD 3apgaeTcs MHBepCcus ocu
rOp130HTaNIbHOMO BpalleHus, NpuBeAeHHble B Tabnuue 3HaYyeHus
rOpM30HTaNIbHOMO BpaLLleHUs AO/KHbI MEHSITb 3HaK Ha
MPOTMBOMOJIOXHbIN.

geo[alfa;x;y;z;(nside)]
geo[beta;x;y;z;nside]

DYHKLMM aHaNornyHbl NpeaplayLinM ¢ BO3MOXHOCTbBIO yKa3aTb

TOYKY rpaHu, OTHOCUTENbHO KOTOPOM OnpeAensTbh 3HaYeHUs ABYX

NoBOPOTHbIX ocel (anbda, 6eTa) ANS NPUCBOEHUS UHCTPYMEHTY

Ana paboTbl NepneHanKynspHO rpaHn nside:

X;Y;Z = KOOpAMHATbl TOYKMN B JIOKANIbHOM CUCTeMe rpaHu (nside)

nside = HoMep rpaHu (KAMEHTCKMIA HoMep) (ecnn 3ajaHne nycTo:
MNCNOMb3yeT =TeKYLLYI0 rPaHb).

OT1a dyHKumsa Bo3epawaet 0, ecnu:

e nside 3ajaeT HeNpaBW/IbHOE 3HAYEeHWE FpaHu;

e nside yka3biBaeT rpaHb, He 3ajaHHyl0 B AeTanu;

e paHb 3aaHa C HenpaBWIbHOW reomMeTpuen;

e MpW 3a4aHUM NepeMeHHbIX (0, Vv, ) NepeMeHHO reoMeTpum
W KIIMEHTCKOro pasaena; nside ykasblBaeT HepeasbHYo
rpaHsb.

Ecnu nside yka3sbiBaeT peasibHyt0 nam, B ntobom cnyvae,
MIOCKYHO rpaHb: MYHKLMM TOYHO COOTBETCTBYIOT opMmaTamM 6e3
KOOpAMHAT TOYKM, @ B C/ly4yae peasibHOM rpaHu paboTatoT Takxe
ecnu rpaHb He 3aZlaHa Ha AeTanu.

Ecnu nside yka3biBaeT 3aKkpyrieHHY rpaHb UM NOBEPXHOCTb:
BO3BpaT onpeaenseTcs C y4eTOM MOSOXEHUs, 3a4aHHOro TpeMms
KoopanHaTaMu. Ha pucyHke BWAHO, Kak BepTuKalbHoe
HanpaB/ieHNe MeHSIeTCS NpU U3MEHEHUN MOJIOXKEHUSA Ha
npeacTaB/leHHOM 3aKpYrNEeHHON rpaHn

geol[lface;(nside)]

geo[hface;(nside)]
geo[sface;(nside)]
geo[zface;(nside)]

OHM BO3BpaLLaloT, COOTBETCTBEHHO: AnuHy (Iface), BbicoTy
(hface), TonwumHy (sface) n opueHTauunto ocu z (zface) rpaHm
nside:
nside = HoMep rpaHu (KJIMEHTCKNIN HOMep) (ecnn 3ajaHue nycTo:
MNCMNONb3yeT =aKTUBUPOBAHHYIO MPaHb).

OT1a dyHKuMA, B 1060M cnydae, Bo3BpawaeTt 0, ecnu:

e nside 3ajaeT HeNpaBW/IbHOE 3HAYEeHWE FpaHu;

e nside yka3biBaeT PUKTUBHYIO rpaHb, HE 3aaHHyl0 B AeTanu;
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e MpW 3a4aHUM NepeMeHHbIX (0, Vv, ) NepeMeHHO reoMeTpum
W KIIMEHTCKOro pasaena; nside ykasblBaeT HepeasbHYo
rpaHsb.

Ecnu nside yka3biBaeT peasibHYyl0 rpaHb, 3Ta GyHKUMA paboTaeT
[axe ecnu rpaHb He 3aJaHa Ha AeTanu.

geo[rface;(nside)] Bo3BpalatoT 0cobyo MHGOPMaLMIO MO 3aKPYrIeHHOW rpaHu.
geo[cxface;(nside)] CoOTBETCTBEHHO:

geo[cyface;(nside)] paanyc unsruba (rface), koopanHaTa ueHTpa mnsrnba (cxface;
geo[czface;(nside)] cyface; czface) rpanwu nside:

nside = HoMep rpaHu (ecnu 3afaHue NycTo: Ucnosb3yeT
=aKTUBUPOBAHHYIO rPaHb).
3Ta dyHkuus, B no6oM cnyyae, Bo3Bpalaet 0, ecnu:
e nside 3apaeT HenpaBW/IbHOE 3HAUYEHWE rpaHu;
e nside yka3sbiBaeT He3aKPYr/eHHYI rpaHb WU 3afaHHYl0 Kak
NoBEpPXHOCTb;
e MpwW 3aAaHUM NepeMeHHbIX (0, V, r) NepeMeHHoN reoMeTpum
WU KJIMEHTCKOrO pa3jena; nside ykasblBaeT HepeasbHyto
rpaHsb.

geo[plface;(nside)] Bo3BpawatoT 0cobyto MHbOPMaLMIO NO 3aKPYI/IEHHOM rpaHu Uam
NOBEPXHOCTMU:
e MJIOCKOCTb KpmBU3HbI (0=xz; 1=yz), eCnn OHa 3aKpyrieHHas
rpaHb
e 0Cb pa3sutus (0=x; 1=y), ecnm NOBEPXHOCTb.

3Ta dyHkuUus, B no6oM cnyyae, Bo3Bpalwaet 0, ecnu:
e nside 3ajaeT HenpaBuWbHOE 3HAYEHWE FPpaHu;
e nside yka3blBaeT He3aKpyrfeHHyo rpaHb UM MOBEPXHOCTb.

geol[isface;(nside)] Bo3BpawiaeT dnar Hanmuus rpaHu B getanum (l=cywecTsyer,

O=He cyuwiecTByeT):

nside = HoMep rpaHu (KJIMEHTCKNIN HOMep) (ecnn 3ajaHune nycTo:
MCMONb3yeT =aKTUBUPOBAHHYIO MPaHb).

OT1a dyHKumsa Bo3epawaet 0, ecnu:

e nside 3apgaeT HenpaBwWbHOE 3HAYEHWe rpaHu;

e nside ykasbiBaeT rpaHb, He 3aJaHHYI0 B AeTanu;

e MpW 3a4aHUM NepeMeHHbIX (0, v, r) NepeMeHHO reoMeTpum
VNN KJIMEHTCKOrO pa3gena; nside ykasbiBaeT HepeanbHyto
rpaHb.

Ecnu nside yka3biBaeT 3aKpyr/eHHY rpaHb: GyHKLMSA
BO3BpawaeT 2.

Ecnu nside yka3sbiBaeT rpaHb, 3aaHHY Kak NOBEPXHOCTb:
dyHKUMS BO3BpalLaeT 3.

geo[simil;(nModo); (nside)] BosBpaluaeT HOMep peanbHOM rpaHKn, KOTopas COOTBETCTBYyeT
KpuTepuam noaobua ans rpaHun, onpeaeneHHon nside:

nModo = kpuTepuit nogobusa. Ecam 3TOT napameTp He 3aAaH,
3HayeHune no ymonyanuio - 0:

e 0: npoBepsieT, YTO MHCTPYMEHT MMEET TO e HanpasieHue
BEPTMKANbHOIro BXoAa Ha rpaHu. paHb (nside)
reHepupyeTcs NepeHoCOM OAHOM WM HECKONMbKUX OCel C
BO3MOXHbIM BpalleHNeM Ha MIOCKOCTU Xy

e 1 (otnnuHo ot 0): rpaHb (nside) reHepupyeTCcs NPOCTbIM
nepeHoOCOM OAHOM WM HECKOIbKUX OCel

nside = Homep rpaHu (KNMeHTCKuI Homep). Ecnn aToT napameTp

He 3afaH, UCMNOJb3yeTCs HOMEp TeKyLlel rpaHu.

STa dyHKuMs, B nobom cnydae, Bo3spallaet 0, ecnu:

e nside 3ajaeT HenpaBW/bHOE 3HAYeHWE rpaHn

e nside ykasbiBaeT PUKTMBHYIO rpaHb, He 3aA4aHHYI0 B AeTanu

e nside ykasbiBaeT 3aKpYrieHHY rpaHb Un 3a4aHHY0 Kak
NOBEPXHOCTb

e MNpW 3a4aHUN NepeMeHHbIX (0, V, r) NepeMeHHON reomMeTpun
WAN KNMEHTCKOro pasaena; nside yka3biBaeT HepeasibHyto
rpab.

Ecnu nonyyaemoe 3HavyeHue 3HaumMo (oTamyHo ot 0), oHo

COOTBETCTBYET K/IMEHTCKOMY HOMEpPY rpaHu.

Ecnu nside 3apaeT 3HaueHne peanbHOW rpaHun: QyHKLMSA

BO3BpalaeT nside.
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geo[prl;(nside)]
geo[pr2;(nside)]
geo[pr3;(nside)]
geo[pré4;(nside)]
geo[pr5;(nside)]

OHKM BO3BpaLLalOT AONOSHUTENbHbIE NapaMeTpbl GUKTUBHON MK
aBTOMATUYECKOWN rpaHu:

nside = HoMep rpaHu (KIMEHTCKUn HoMep). Ecnv 3TOT napameTp

He 3a/laH, 3HayeHune Mo YMOJTYaHUIO - HOMEp TeKYLL e rpaHu.

OT1a dyHKumsa Bo3spawaet 0, ecnu:

e nside 3ajaeT HenpaBuWbHOE 3HAYEHWE rpaHu;

e nside yka3bBaeT PUKTUBHYIO rpaHb, He 3aAaHHYl0 B AeTanu;

e MNpuV 3a4aHuM NepeMeHHbIX (0, V, ) WIN NnepeMeHHOMN
reoMeTpun NN KINEHTCKOro pasaena.

Anre6bpavueckue pyHKUUN

Anrebpanyeckmne QyHKUUN - GYHKLMUM NPOABUHYTOr0 NporpaMMmMpoBaHuns

geo[equ;a;b;c;(nret)]

PewaeT anrebpanyeckoe ypaBHeHue ax2+bx+c=0

a, b, c=koaddnuneHTbl ypaBHeHNS

nret = dnar 3anpoca ucxoga (ecnu He 3aaaH, paseH 0):

e MNpuV 3a4aHHOM HY/IEBOM 3Ha4eHMM BO3BpaLlaeT YMCI0 pelleHuin (KopHen)
ypaBHeHus (0, ecnn He NpuMHMMaeT pelweHuii; 1, ecnm npMHUMaeT O0AHO
peweHune (korga a=0); B NpOTMBHOM ciy4yae - 2);

e 334aTb 1 Ans nony4vyeHus NepBoOro pelleHus, 2 - BTOPOro.

Ecnu HepencTBUTENbHO HU OOHO peweHne, peweHnaM npnceanBaeTCca 3Ha4yeHmne
0.0.

Ecnu nencTBUTENBHO TOJSILKO OA4HO peweHne, peweHnaM npuceanBaeTcs
OAMHAKOBOE 3Ha4YeHue.

C FeoMeTpI/IHECKOIZ TOYKU 3PEHUA:

e rpaduk dyHKumm BTOporo rpaduka f(x)= ax2+bx+c Ha nAoCKOCTH
NPSIMOYrONbHbIX KOOPAWHAT NpeacTasnseT cobon napabony

o peleHnaMn QyHKLUUM ABASIOTCS 3HAaUYEHUa X, MpU KOTOPbIX rpaduk GyHKUUK

npukacaeTcs K ocu X.
Mpumepsl

geolequ;1;-1;-2] =2 0 ypaBHeHMe uMeeT 2 pelleHns
geofequ; 1;-1;-2;1]1 =2
geolequ; 1;-1;-2;2] =-1

Ha PUCYHKe NoKa3aHO reoMeTpnyeckoe 3HadyeHune npuMmepa
1 + i

 f(x)

dyHKLMM AOCTyNa K MHPOpMaLIMM 3anporpamMMMpoBaHHO onepauum

®DYHKLMM LOMKHBI pacCMaTpuBaTbCS NMPOABUHYTHLIM MPOrpaMMUPOBaHMEM.

7

geo[param;“wname+nn”;“pname”;(nret)]
geo[param;“wname+nn”;pID; (nret)]

nonb3oBaTendam.

Bo3BpallaeT 3HayeHne nHdpopMauumn nnn napaMeTpa 3anporpaMMMpPOBaHHONM onepauuun:
e "wname” = MMA MCKOMOW onepaumn A0 TeKyLien onepaunu.

e “pname” =umsa (ASCII) napameTpa. B cooTBETCTBUM NpaBuIaMn CMHTaKCKCa, UMsS AOJHKHO ObTb 3aK/IOYEHO B
ABOVHbIE KaBbMKUW M 3aNUCbIBAaTbCS CTPOYHbIMU ByKBaMU.

e pID =yncnosomn naeHTndurkaTop napamMeTpa. PekomeHgyetcs ncnonb3oBaTtb GopmMy € pID TOAbKO OMbITHbIM
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e nret = ¢nar 3anpoca ncxona (ecnm He 3agaH, paseH 0). Ecnv umeeT nonoxutenbHoe 3HadeHue (1), dyHKums
BO3BpallaeT:
e 1, ecni nouck onepauun 1 napameTpa BepeH
e B MPOTMBHOM cny4ae nosny4daetcs 0.

Ona aprymenTta “pname” (uma ASCII napameTpa) npeaycMaTpMBaeTCs HECKOIbKO MHTEPECHbBIX C/lyyYaeBs:
e 06wasa uHdopmaunsa o6 onepauunn:
e "#cop” - pabouunii Kog onepauum;
o "#tip” cuntbiBaeT Tun onepauun (0=ToyeyHas; 1=NoAroToBKa; 2=0TPe30K Ayrn; 3=/MHEWNHbIN O0TPe30K;
4=noruyeckas; 5=cnoxHas);
"#tips” cumTbiBaEeT NOATMN onepauun;
"#tipt” cunTbIBAET TMN TEXHOOrMM Oonepauun;
"#prog” - HoMep Mo NopsAKy B CNMCKe onepauuii;
"#list” cuMTbIBAET YMCIO ONepauunini B nepeyHe onepaumn. 3HadyeHne MoXeT bbb 3HaunMMbiM (T. e. >0),
ecnun onepaumsa cnoxHas (nognporpamMma, makpornporpamMmma, STOOL) nan ecnm 3TO MHOXECTBEHHbIN
oTpe3ok npoduns (HanpuMep, CKpyrneHne, MHOXeCTBEHHbIE Ay, KOHYC);
"#v|” cunTbiBaeT 3Ha4yeHne cBOWCTBA L;
"#vb" cuuTbiBaeT 3HayeHue cBoNCcTBa B;
"#v0" cuuTbiBaeT 3HayeHue cBolicTBa O;
"#vm” cunTbiBaeT 3HavyeHne ceBoncTBa M;
"#vk” cunTbiBaeT 3Ha4yeHne cBoncTBa K;
"#vkl"” cunTbiBaeT 3Ha4yeHne ceBoncTBa Ki;
"#vk2” cunTbiBaeT 3HayeHue ceoncTBa K2.
o06as vHdopMauns o0 COXHON onepauuu (noanporpaMmMe UM MakpornporpamMme):
"#subxi”, "#subyi”, "#subzi” - cooTBeTCTBYIOWAan KoopAMHaTa nepeoi obpaboTaHHON no3nuum;
"#subxe”, "#subye”, "#subze” - cooTBeTCcTBYOWan KoopaMHaTa nocneaHer obpaboTaHHOM No3nLmK;
"#subxn”, "#subxp” - nonoxeHne, COOTBETCTBYIOLLEE KOOPAMHATE X MUHUMANbHOIrO/ MakCMMasnbHOro
rabaputa onepauuu;
e "#subyn”, "#subyp” - nonoxeHne, COOTBETCTBYIOLlEE KOOPANHATE Y MUHMMANbHOro/ MakCMMasbHOro
rabaputa onepauuu;
e "#subzn”, "#subzp” - nonoxeHne, COOTBETCTBYIOLLEE KOOPAMHATE Z MUHUMANbHOIrO/ MakCMMasnbHOIro
rabaputa onepauuu.
Ecnn dyHKUMA ncnonblyeTcs B 3aMeyaTeslbHOM CTPOKOBOM (popManmsMe:
geo[param;”w1”; “x"]:
e "#name” cunTbiBAaET UMSA onepauum

e O

® & 06 N o 0 0 0 0 o0 o

[Mpumepsbl

geo[param;”“w1l”; “x"] : Bo3BpalLlaeT 3Ha4YeHne KoopaAnHaTbl X onepauuu “wl” B 3aBUCUMOCTHU OT
nporpaMMmpoBaHusa u 3agaHus (abCoNOTHOr0/OTHOCUTENBHOIO,..)

geo[param;”“w1”;31] : Bo3BpaliaeT 3Ha4yeHne napameTtpa ID=31 onepauun “wl”: 310 KOOpAMHaTa X LeHTpa
ayrn. Ecnm “wl” cooTBeTCTBYET Ayre, 3anporpaMMMpoOBaHHOM MO 3 ToYKaM, QYHKLMA CYUTbIBAET KOOpPAMHATY
X, BbMUCNEHHYO ANs ueHTpa (Mcnonb3oBaThb 32 Ans KoopauHaThbl Y)

geo[lparam;“wname+nn”;”"pname”;nlist1; (nlist2);(nlist3); (nlist4); (nlist5); (nlist6);(nret)]
geo[lparam;“wname+nn”;pID;nlist1; (nlist2); (nlist3);(nlist4); (nlist5); (nlist6); (nret)]

Bo3Bpau.laeT 3Ha4yeHue VIHCbOpMaLI,VIVI WU napamMeTpa onepauuu, HalaeHHo! B paclWMpeHHOM CNUCKe yKaBaHHOf/‘I
onepauyunu:

e "wname” = nMs NCKOMOM onepauuv A0 TEKYLLEeNn onepauumu.

e “pname” =umsa (ASCII) napameTpa. B cOOTBETCTBUM NpaBuiamMm CUHTaKCcmUca, UMs AOKHO ObTb 3aK/Il0YEHO B
ABOVHbIE KaBblMKW M 3aNUCbIBATLCSA CTPOYHbIMK ByKBaMu.

e pID =uncnosoi naeHTudukaTop napameTpa. PekomeHayeTcs Mcnonb3oBaTb GpopMy € pID TONBKO OMbITHbIM
nosib3oBaTensMm.

e nlistl =HoMep No nNopsAKy onepauun B pacLUMPeHHOM cnucke “wname”. 3a4aTb CTPOro MONOXUTeNbHOe
3HayeHue (>0) He Bble 3HaYeHUs1, BO3BpaLLaeMoro gyHKLmen:

geo[param; “wname”; “#list”]
3TOT apryMeHT obs3aTeneH u A0HKEH UMETb AeNCTBUTENIbHOE 3HaUYeHue.

e nlist2=HoMep no nopsiAky onepauuu B LUMPEHHOM CMMCKe onepauunun, onpeaeneHHOW Npu nomMoLm:
nlist2=Homep no no onepa ac €HHOM CrncKke onepa onpeaeneHHo oMo
geo[lparam; “wname”; “#cop”; nlist1].
AaTb CTPOro MoJIOXKMUTENbH HayeHun He Bbllle 3Ha4YyeHusi, BO3BpaLLaeMor: HKLUMen:
3apaTb CTPOro MNoso enbHoe 3HayeHue (>0) He e 3Haue 03Bpallaemoro e
geo[lparam; “wname”; “#list”;nlist1]

e nlist6=HomMep nNo nopsiaKy onepauun B paclUMpPeHHOM CIMCKEe onepauuun, onpeaeneHHoN Npu NOMOLLMU:
geo[lparam; “wname”; #cop”;nlist1;nlist2;nlist3;nlist4;nlist5].
3apaTb CTPOro nosoxurenbHoe 3HavyeHue (>0) He Bbiwe 3HayeHus, Bo3BpawaemMoro dyHKLmen:
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geo[lparam;“wname”; " #list”; nlist1; nlist2; nlist3; nlist4; nlist5]
OueHka aprymeHToB (nlist2,.., nlist6) npepbiBaeTca Npy NepBoOM HE CTPOro MONOXKUTENIbHOM 3HaYeHUN,
OCTaHaB/MBasi HABUraLMio Mo pacCLUMPEeHHbIM CMMCKaM Ha npeabiayLlieM ypoBHe.
e nret = ¢nar 3anpoca ncxoga (ecnm He 3agaH, paseH 0). Ecnn umeeT nonoxutenbHoe 3HaveHue (1), dyHKum
BO3BpallaeT:
e 1, ecni nouck onepauun 1 napameTpa BepeH
e B MPOTMBHOM cny4ae nosny4daetcs 0.

X

Onsa aprymenTa “pname” (umMa napameTpa ASCII) peanvsoBaHbl BCE 3HaUYMMble Crlyvaun, NpefyCcMOTpeHHble Ans
¢dyHKUMM geo[param;...].
OCHOBHOE MCMob30BaHME 3TOM PyHKUUM HanpasneHo Ha MpoaBUHYTOE UCNOJib30OBaHue

n I MMU| BaHHbIX UHCT MEHTOB.

[Mpumepsbl
geo[lparam;“w1”;"x”;1]: Bo3BpalwaeT 3Ha4YeHMe KOOpAMHaTbl X NepBoi onepauum B paclUMpeHHOM cnucke “wl”
geo[lparam;“w1”;"x”;1;2]: nepBas onepauus B paclUMpeHHOM cnmcke “w1l” go/mkHa nMeTb CBOWN pacLlUMpeHHbI

CMNUCOK C MMHMMYM ABYMSA onepaunamMm B CNUCKeE U beHKLl,VIﬂ BO3BpalWlaeT 3Ha4YeHNE KOoOpANHATLI X BTOpOVI

orepauumn B paclUMPEHHOM Crncke

geo[sub;”"pname”; (nret)]
geo[sub; pID; (nret)]

Bo3BpallaeT 3HayeHWe napamMeTpa uiv uHdopmaumio o6 onepaumm No NPUMEHEHUO NOANPOrpaMMbl UK
MaKponporpaMMbl, MICNOMb30BaHNE KOTOPbIX NoApa3yMeBaeTCcsa B TEKCTe NOANPOrpaMMbl AWM MakpOMNporpaMMmbl:
e “pname” =umsa (ASCII) napameTpa. B cooTBeTCTBUM NpaBuIaMn CMHTaKCKCa, UM AOJHKHO ObiTb 3aK/IOYEHO B
ABOVHbIE KaBbMKW M 3aNUCbIBAaTbCS CTPOYHbIMU ByKBaMu.
e pID= yncnosomn naeHTndurkaTop napamMerpa.
e nret = ¢nar 3anpoca ncxoga (ecnm He 3agaH, paseH 0). Ecnn umeeT nonoxutenbHoe 3HaveHue (1), dyHKum
BO3BpallaeT:
e 1, ecni NOUCK onepauuun 1 napameTpa BepeH;
e B MPOTMBHOM cny4ae nosny4daetcs 0.

X

Onsa aprymenTa “pname” (uma ASCII napameTpa) npeayCcMaTpuUBaeTCs HECKOJ/IbKO MHTEPECHbIX C/lyYaeBs:
o "#cop” - pabounii ko4 onepauum;

o "#tips” cuuTbiBaEeT NOATMN OnNepauunu;

o "#tipt” cunTbIBAET TUM TEXHONOIMM OMNepauunm;

e "#prog” - HOMep No NOpsiAKY B CNMCKE onepaLlui.

Te e apryMeHTbl, 3akaH4ymnBatowmecs umdbpon '0' (Hanpumep, “#cop0”), Bo3BpawatoT nHbopmMaLmo nNo
OCHOBHOMY MPUMEHEHWMIO (T. €. B CNUCKe NPOorpammbl) NOANPOrpaMmbl UM MakponporpamMmel.

B 3Tnx cny4yasx apryMeHT COOTBETCTBYET He nMeHu napameTtpa ASCII, a nHdbopmMaumm onepaumm.

Ecnn dyHKUMA ncnonblyeTcs B 3aMeyaTeNlbHOM CTPOKOBOM dopmanuisme (“*geo[sub;..1”):
e "#name” cuuTbiBaeT UMA onepauuu.
e "#name0” cunTbiBaeT UMA onepauum, COOTBETCTBYIOLEN OCHOBHOMY NMPUMEHEHWIO.

OT1a dyHKuMsa paboTaeT NpM MCNOMb30BAaHUN NPU CO34aHMM CJI0XHOMO Koaa.

Mpumep:
e porpamMmmpyeTcs kog SUB ¢ BbBoBOM nognporpammbl SUBL u Toukn npumeHeHus (X=100; Y=200)
e B SUB1 nporpamMmumpyeTcs onepauuns HOLE, npumeHumasn B:
. X= 100+4+geo[sub;"x"]
e Y=50+4+geo[sub;"y"]
OTtBepcTme SUBL 6ypeT nosmumoHupoBaTtbcs no (X=200; Y=250).

Mpumep:
e B Npeabiayliem npumepe Ansa koga SUB mbl npuceBamBaem ums = "aa" n nccnenyem HekoTopble NporpamMmMmbl B

noanporpamme SUB1 (Hanpumep, Ans YacTHbIX NepeMEHHbIX I):
e geo[sub;"”#cop”] -> Bo3BpawaeT pabounii ko4 BbBbIBatowen onepaunn SUB (=2010)
e “*geo[sub;”#name”]” -> Bo3BpalLaeT nMsa BbBbIBatowWweln onepauum SUB (="aa”). NMpucBoeHne aBnsieTcs
3Ha4YMMbIM AN CTPOKOBOM NEepeMeHHOM r

geo[sub;“wname”;“pname”;(nret)]
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geo[sub;"wname”; pID;nret]

Kak v B cilyyae npeabinymx dopmMaToB, BO3BpaLlaeT 3HaYeHWe napaMeTpa Win MHdopMaumm onepaumm,
OTHOCSILLMECS K MPUMEHEHWIO MOAMNPOrpaMMbl UM Makpoca, U UCMONb30BaHNE KOTOPbIX NpeAHa3HauYeHo B TeKCTe
TOW e noAnporpaMMbl UM Makpoca.

PasHuua mexay aTvMmn popMaTamMum 3aKkyaeTcs B HaAMyYMn aprymenTta "wname". MHTepnpeTauunsa aprymeHTta
Ha3HayaeTCs Ha 3aMeyaTesibHble CTPOKMW:
e “prcopsetupl”, “prcopsetup2”: cooTBETCTBEHHO MAEHTMMULMPYIOT NEPBYIO U BTOPYIO Onepaumio,
yKasaHHyto no nMexu B napametpe PRCOPSETUP koMnnekcHoro Koaa
e “prcoppointl”, “prcoppoint2”: cOOTBETCTBEHHO MAEHTMOULMPYIOT NEPBYIO U BTOPYIO Onepauuio,
yKasaHHyto no nMexu B napamMetpe PRCOPPOINT koMmnnekcHoro koaa.

MapameTpbl (PRCOPSETUP, PRCOPPOINT) MOryT MCNONb30BaTbCs NP onpeaesieHun CI0XHbIX KOA0B AJ1s
BbIMO/IHEHWS @BTOMATUYECKOM 3aMeHbl TEXHOMOMMMN, COOTBETCTBEHHO A TOYHbIX ONepaLni Uan noaroToBKM.
Mcnonb3oBaHue napametpa PRCOPSETUP npeanaraeT MHOXECTBO MpuioXeHun B 6a30Boi 6a3e AaHHbIX U
06bIMHO COOTBETCTBYET NapaMeTpy MCXo4HbiV 31eMeHT 47151 [To4roToBKU: UCMNONb30BaHMe «prcopsetup2» (1nm
«prcoppoint2») cooTBeTCTBYET CJ/lyyasM, Korga crioxHas obpaboTka BkIOYaeT pa3aesibHOe Ha3Ha4YeHne ABYX
TEXHOJIOrUN.

BHUMAHME: aBTOMaTuyeckas 3ameHa TexHonormm vyepes napametpbl PRCOPSETUP (PRCOPPOINT)
noapasyMeBaeT, YTO MakponporpamMma (unv nognporpamma) cobnioaaeT HeKoTopble Npasuaa 3anucu.
Ona nonyyeHns 6onee noapobHon MHbOPMaLUKM CM. CNeunanbHy0 AOKYMEHTaLUMIo.

[N ocTanbHbIX apryMeHTOB NPUMEHSETCS TO XXe CaMoe, YTO U Ana npeabiaywmx GopMaToB dyHKLUN:

e “pname” =umsa (ASCII) napameTpa. B coOTBETCTBUM C NpaBuIaMn CUHTAKCKCa, UM AOJDKHO BbTb 3aKO4YEHO
B [IBOMHbIe KaBbMKW M 3aNnUCbiBaTbCSt CTPOYHBIMU ByKBaMu.

e pID = yncnoson naeHTuduUKaTop napaMeTpa.

e nret = ¢nar 3anpoca ncxona (ecnm He 3agaH, paseH 0). Ecnv umeeT nonoxutenbHoe 3HadeHue (1), dyHKums
BO3BpallaeT:
e 1 ecnun nouck onepauum n napameTpa BepeH;
e B MPOTMBHOM cny4ae nosny4daetcs 0.

ObpawaeT Ha cebst BHMMaHMe TOT daKT, UTO apryMeHT nret ssBnsetcsa obsizaTesibHbIM BO BTOPOM dopmare.
OTCcyTCTBME apryMeHTa nHTepnpeTmpyeT dopmanmsm geof[sub;’pname”;(nret)], COOTBETCTBYOLLNIA
npeablaywinm popmartam.

Onsa aprymenTa “pname” (Mma ASCII napameTpa) npeayCcMaTpuUBaeTCs HECKOJIbKO MHTEPECHbIX C/lyYaeBs:

e "#cop” cumTbiBaeT pabounii ko4 onepauunm;

o "#tips” cumTbiBaEeT NOATMN OMNepauunu;

o "#tipt” cunMTbIBAET TEXHONOIMYECKUA TUM onepauuu;

e "#prog” - HOMep No NOpsiAKY B CNMCKE onepaLlui.

B 3Tnx cny4yasx apryMeHT COOTBETCTBYET He nMeHu napameTtpa ASCII, a nHdbopmMaumm onepaumm.

Ecnn dyHKUMA ncnonblyeTcs B 3aMeyaTeNlbHOM CTPOKOBOM dopmanuisme (“*geo[sub;..1”):
e "#name” cuuTbiBaeT UMA onepauuu.

dDyHKUMA paboTaeT, ecsim UCMNob3yeTcs Npu pa3paboTke CAOXKHOMo Koaa.

Npumep:
onpeaenseTcs CNOXHbM KoA, KOTOpbIM Bbi3biBaeT noanporpammy SUBL u ynpasnset napametpom PRCOPSETUP B
CTpoKOBOM dopmare.
B SUB1 Mbl UCMosb3yeM nporpamMMmpoBaHue
“geo[sub;"”prcopsetupl”;”#cop”]”
HanpuMmep, B YaCTHOW NepeMeHHOW I Mbl OLleHVBaeM pa3inyHble Ha3HadyeHns ans napameTtpa PRCOPSETUP:

e M“aa” -> ¢dyHkuma “geo[sub,..” Bo3BpalwaeT paboumn Koa onepaummn, HasHa4YeHHOM paHblle C MMeHeM “aa”,
HO TONIbKO €C/iM 3TO COOTBETCTBYET onepauun setup

e “tec\aa” -> dyHkumnsa “geo[sub,..” Bo3BpawaeT pabounii ko4 onepauunm, COOTBETCTBYIOWMIA YKa3aHHON
rnobanbHoM TexHonormm (0, ecnm oHa He Ha3HauveHa)

e “aa; bb” -> no3Bonset BaMm ucnonb3oBaTb “aa” yepes “prcopsetupl” n “bb” uepes "prcopsetup2”.

MNpumep:

Mpopomkas npuMep n B npeanonoxexun, 4to PRCOPSETUP="aa”, Bbl MOXeTe yBUAETb, KaK YMTaTb NapameTpsbl
onepauuu:

e geo[sub;”prcopsetupl”;205] -> yMTaeT UHCTPYMEHT, 3anNporpaMMmMpPOBaHHbIA B onepaumn ¢ uMeHeM “aa”
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e geo[sub;”prcopsetupl”;”f”] -> ynMTaeT 3anporpaMMMpPOBaHHYO B OnepaLmm CKOpPOCTb BBOAA C MMeHeM “aa”.

KnuneHtckmne cpyHKUUMN

|_prOFESsIONAL |

KnneHtckue dbyHKUUN AOCT:

MHbl TOJIbKO B Pexunme "MpodeccmnoHanbHbIn".

funxxxxx[n1;..;n30]

BbINONHSIET COOTBETCTBYOLYHO K/IMEHTCKYI (PYHKLUMUIO, 3aAaHHYI0
nepcoHann3npoBaHHbIM UMEHEM.
MakcumanbHoe 4uncnio aprymentos - 30.

Cutyaumnm owmnbkm:

e 123: yucno onepaHgos =0;

e 124: yucno onepaHgos >30;

e 134: CAMWKOM MHOIO BCTPOEHHbIX BbI3OBOB K/IMEHTCKUX DYHKLNM
(makcumym: 5);

e 135: ncnonb3oBaHue KAMEHTCKON DYHKLMN B HENPABWUIbHOM KOHTEKCTe
(curHanuManpyeT, 4TO 3anporpaMMmMpoBaH BbBOB K/IMEHTCKON DYHKLUN, yXKe
HaxoasiWencs B cTeKe, UM HeE3aKOHHOE MCMOoJSIb30BaHWe YacTHOM
KJIMEHTCKON DYHKLMN).

PepakTop nporpamm



319

TpaCAD

12

12.1

Coob6uweHuns o6 owunbke

I'Ipe,D.CTaBneHHoe Ha pUCYyHKe coobueHne OTO6pa)KaeTC$I, Hanpumep, npu ownbke BBOAA WU U3MEHEHUU
onepauunn Tuna Ayrun:

TpaCAD [ |zl

i Homep owmnbrm 194
* Heponyctuman gyra

Mpu HaxxaTum KHomnku [?] BbiBbIBAETCSH OKHO CNpaBKW, B KOTOPOM MPUBOAUTCS OMUCaHUE OLINOKMU.

B 30He oTobpaxeHus owmbok NpMBOAATCS OWMOKKN, KOTOopble 6bTM ANArHOCTUPOBAHbLI B NporpamMMe B LLesIoM, C
yKa3aHueM, NOMUMO OMUCaHUS OLIMBKK, TakXXe rpaHu, NPOrpaMMHON CTPOKM U paboT, BbINOMHSABLUMXCS B MOMEHT,
Korga npomsowna owmbka.

Mpu BbIGOpE 3Hauka MepelTn B COOTBETCTBYOLLEE NOJIOXKEHMUE BbINOSTHAETCS Nepexos K nporpaMMHoi
CTPOKe, B KOTOPOM NpousoLuna BbibpaHHasa ownbka.

OwmGim o
(7] I Orvcanve [paHe  Crpoka | Oeficteue
:J] @ 154 Heponycmaman oyra & 1 3Tan KoMMAIALAA rpaHei
=

_.':} OwwSion || -] Komanos _j,l [NepemetHble <= SKDTnama noonporpammel || 3aknanmm

O6wme ownbkn

3T0 oWNBKM, KOTOPblE BO3HUKAOT BO BPEMS MK MOC/e NOAKIOYEHME KOMaHA NpUioXxeHus. OHM MOryT 6bITb

cneayowmmu:

e OLWKBKM BCNeACTBUE HeyaaBllelcs npoueaypbl. MpyMepoM MOXeT 6biTb HeyAaBLIAACS 3arpy3ka nporpaMMbl U3
davna.

e coobuweHus. MNMpuMepoM MoxeT 6biTb 3aNPOC MHCTPYMEHTa NPUMEHUTENBHO K HECOOTBETCTBYIOLWMM OrnepaLusm.

1 - Owmnbka npouenypbl

O6bsAcHeHMe:
obwas owunbka, He onpeaeneHHast MHbIM 06pa3oM.

KOHTeKcT:

KOHTEKCT MOXEeT 6bmb ntobbiM. B ntobomM cnyyae, HeO6X0ANMMO YTOYHUTB, YTO pasfIMYyHbIM CUTYyaUUaM OWNOKK, Kak
npaBuio, COOTBETCTBYET onpeaeneHHas uaeHTudukaumsa (T. e. noagpobHas curHanusauus owmnbku).
[JokymMeHTauumsa no aTon obuwen owmnbke, B Nto60OM crnyvae, NpMBOAMTCS A8 o6lWero cBeAeHus, X0Ts KOMYecTBO
CUTyauuii, B KOTOPbIX OHa NOAAETCs, 04EeHb OrpaHUYEHO.

2 - Owmbka pacnpegeneHms NamsaTm

O6bsicCHeHMe:

naMAaTU CUCTEMDBI HEAOCTATOYHO ANA BbINOJIHEHUA BaI'IpOLLIeHHOﬁ npoueaypbl. 3710 cepbe3Has owmnbka:
PEKOMEHAYETCA 3aKpbiTb NPUOXEHNE U BbINOJTHATb COOTBETCTBYOWME NPOBEPKN Ha CUCTEME.

KOHTeKcT:
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nobon

5 - Owmbka gocryna Kk cpanny

O6bsAcCHeHue:

npomsowna owmnbka gocTyna K ganny (Npu CYUTbIBAHMM UK 3anNMCK). DTO MOXET yKasbiBaTb Ha: HernpaBWuibHbI
MapwpyT daina, HepaspeLleHHbId 4OCTyn K ganny, nycton dann, HenpaBunbHbIA hopmaT danna.

OTOT CUrHan MOXeT yKa3biBaTb Ha npobnemy focTyna K nanke wunu otaenbHoMmy danny.

Mpy NonbITke CYMUTbIBAHWUA UKW perucTpaumm NporpaMmbl 3TOT CUrHaA MOXET COOTBETCTBOBAThb CUTyaLun
6/10KMPOBKUN B pe3ysibTaTe UCMOJIb30BaHUS NPOrpaMMbl APYTMM NPUNOXEHUEM.

KoHTekcT:

3TOT CUrHan MoxeT bbb cneacTBMEM 3anpoca:

e 3arpy3Ku WUau 3anucu nporpammel

e 3arpy3Kku WUau 3anucu mMaTpuubl AeTanu

e BBOAA onepauwii B JlokanbHbi 6ydep (3Ta owmbka MoxeT obycnaBnmBaTbCs CO34aHNEM BPEMEHHOMO
BCnoMoraTenbHoro darina)

e 3arpy3ku unu 3anucu danna KAIMeHTCKmMx dyHKUMR (Npy 3arpy3ke MOXET TakXe yKa3sbiBaTb Ha onpeaeneHue
HenpaBwibHOro dopmarta)

6 - Oumbka pocryna K JIokasnbHbIM NPpUMEYaHUAM

O6bsAcHeHue:
npousowna ownbka AocTyna K JIoKanbHbIM NpUMeYaHUsaM CUCTEMbI, B pe3ysibTaTe Yero oka3anocb HEBO3MOXHO
COXpaHeHWe unn NoUcK uHgopmauum. 370 owmnbka, CBsI3aHHaAsA C HenpaBWbHOW paboTon CUCTEMbI.

KoHTeKkcT:

3TOT CUrHan MoxeT 6bITb CneacTBMEM 3anpoca:

e BBOAA onepauuun B JlokasbHble NpuMeYaHusa (KoMaHAbl U3MeHeHUs onepauuni: KonvpoBaTb, YAanuTb)

e MNoOWCKa onepauuni B JlokanbHble npuMevaHusa (KoOMaHAbl UIBMEHEHMs onepauuni: BctaBuTb; 06LWmne MHCTPYMEHTHI:

MepeHoc, BpauieHne, CnmMmMeTpuyHo 0T06pasuts, [oBTOpeHus, Pasbueka)

7 - Owmbka gocrtyna k BpemeHHoMy ¢panny Undo

O6bsAcCHeHue:

npomsowna owmbka AOCTyna K OA4HOMY M3 BPEMEHHbIX (PannoB, CO34aHHbIX B NOAAEPXKKY yrnpaBieHus dyHKUMEN
Undo. 3Ta owwunbka MoxeT 06ycnaBamBaTbCs BHELWHMM BMELWATENbCTBOM BO BpeMeHHble dalinbl namn owmbkamm
[OCTyna K nepndepuinHbIM 3anmcbiBaloWwmMM yCTPOMCTBaM. IT0 owmnbka, CBSI3aHHasA C HemnpaBuibHOW paboTomn
CUCTEMBL.

KoHTeKkcT:

3TOT CUrHanN MoxeT 6bIb CNeaCTBMEM BbINOSHEHUS N060M KOMaHAbl MoANDMKaL UM NPorpammsl,

npeaycMaTpmBatoLel BO3MOXHOCTb OTMEHbI:

e KOMaHA U3MeHeHus onepauuii: MpaBka, BctaBuTb, Bkneutb, Yaanutb, CenekTuBHblE 3aMeHbl (MapaMeTpbl U/vnm
CBOWNCTBA);

e WNHCTPYMEHTbI

13 - YpoBeHb CUCTEMbI HE NO3BOJISET BbINOJIHUTb Tpebyemyro
onepauumio

O6bsicHeHMe:
NOAK/IOYEHHas KOMaHAa He MOXeT ObTb MCNOHEHA, T. K. ONepaTop MMeeT ypoBeHb AOCTYNa HUXe TOro, KOTOPbIi
TpebyeTcsa KOMaHAON.

KOHTeKcT:

3TOT CUrHaM MOXeT bbb CNeaCcTBMEM 3anpoca:

e 3arpysku Makponporpammel (Tpebyembli ypoBeHb focTyna: U3rotosutens)

e 3arpy3Ku NporpaMmmbl C YpoBHEM AOCTYMNa CUUTbIBAHUSA Bblle 3a4aHHOIO

e 3arpysKu nporpaMmmbl, KOTOpasi NpMMeHsifia UHCTPYMEHTbI Ha NpodecCMOoHanbHOM YPOBHE B CUCTEME,
paboTatowen C KIHUYOM Ha CTaHAApTHOM ypOBHeE.

e perncTpauumm NporpaMmmbl C YpoBHEM AOCTYMNa 3anucu Bbille 3a4aHHOro

18 - Tekyuwas onepauus HenpaBwW/ibHa

O6bsAcHeHue:
obwasn owmnbka, cBA3aHHas C NPUMEHEHMEM KOMaHAbl K TEKyLLel onepauuu.

KoHTeKkcT:
3TOT CUrHan MoxetT 6bITb CneacTBMEM 3anpoca:
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e KOMaHA U3MEHeHWs onepaLinii:
e [paBka, BcTtautb, Bkneuntb, Yaanutb, CenekTuBHble 3aMeHbl (MapamMeTpbl /WM CBOMCTBA)
e WNHCTPYMEHTbI

36 - 1I0CTUrHYTO MaKCMMaJibHOE YMUCJI0 ONnepauui aNsa rpaHm

O6bsAcHeHue:
Ha TeKyluen rpaHu 6onblle HEBO3MOXHO BCTaBUTb onepauuu, T. K. 6bU10 AOCTUMHYTO MakCcuManbHoe
ynpasnsiemoe yucnao (1000000).

KoHTeKkcT:

3TOT CUrHan MoxeT 6bITb CneacTBMEM 3anpoca:

e 3arpy3Ku nNporpammol

e MNpUMEHeHUs NnoanporpaMMbl (UM MaKpONpPorpamMmMmbl) BCAeACTBUE: M3BbITOYHOrO YMCIa CYUTAHHbBIX CTPOK UK
M36bITOYHOr0 YMcna CTPOK BCNEACTBME NMPUMEHEHUS MOBTOPEHWUI UK BbIEMKMN

e KOMaHA BCTaBKM onepauui: BctaButb, Bkneutb

e WHCTPYMEHTOB, Tpebylowmnx BCTaBKN onepaumni BcneacTene n3bbirka Ymcaa CTpOK B pe3ysbTaTe NpuMeHeHus
MHCTPYMEHTa

Ha aTane cynTbiBaHUS NpOrpaMMbl 3Ty OLWMEKY MOXHO UCMPaBUTb: JIMLIHME CTPOKM UIHOPUPYIOTCS.

38 - HeBO3MO>XHO BCTAaBUTb YKa3aHHYIO onepauuio B TeKyLleun
rpaHm

O6bsAcHeHMe:
6bl1a 3anpolleHa BCTaBKa onepauuy B rpaHb, rae Takas ornepauus He akTMBMPOBaHa.

KOHTeKcT:

3TOT CUrHaM MOXeT bbb CNneacTBMEM 3anpoca:

e BCTaBKW HEKOTOPbIX TUMOB onepauunit Ha MpaHb-[eTanb. O6bMHO AN KaXA0W rpaHu OTKIKYaoTCS
HeBbINOJIHSEMble onepauun, a B pexume paHn-etann Bce onepauuun o6bMHO aKTUBMPOBaHbI U NPU NOMbITKE
BCTaBKM HEaKTMBMPOBAHHOM onepauun otobpaxaeTca coobuieHme o6 owmnbke.

39 - MHCTPpYMEHT HEe MOXXEeT UCNoJib30BaTb OCHOBHYIO onepaLluio

O6bsicHeHue:

WHCTPYMEHT He MOXeT 6bTb akTMBUPOBaH, T. K. CpeAn CKOHMUIrypupoBaHHbIX ANS NPUMEHEHMS onepauui
OTCYTCTBYET OCHOBHas onepauus Ans paboTel. OTO BCceraa onepauunsa npoduns, snemMeHTapHas no Tuny oTpeska.
SnemeHTapHble KoAbl Npodune:

e LO1 [koa = 2201] ana nuHenHOro oTpeska

e AO1 [kop = 2101] ansa Ayru, 3afAaHHON B NJIOCKOCTU Xy
e AO5 [kop = 2105] ans ayru, 3aAaHHON B MIOCKOCTU XZ
e AO06 [kop = 2106] ansa Ayru, 3afAaHHON B NJOCKOCTU yzZ
e A10 [koa = 2110] anda Ayrv, 3a4aHHON B NJIOCKOCTU XyZ.
KoHTekcT:

WHCTPYMEHTbI, U3MEHSIOLLME U reHepupytowme npodunn:

e BCE WMHCTPYMeHTbl Nnpoduns (Pas3butb npodunb, CMECTUTb TOUYKY MNOArOTOBKM,...)

e MNPOABUHYTbIE MHCTPYMeHTbI npodunsa (Co3paHne TekCToB, BbieMku 30HbI, Pe3ka npodunein, MNocTpoeHue
npodunen)

41 - OumnbKn B NpUCBOEHUM CBOUCTBA onepauum

O6bsacHeHMe:

6bU10 BBEAEHO HenpaBubHOE 3HayYeHne cBolcTBa onepaunn (Cnon, KoHcTpykuuu, Monen M, O, K, K1, K2).
Hanpumep, Hepacno3HaHHOE NMapaMeTpuyeckoe 3agaHue, 3HauYeHue, BbIXoAsLLEee 328 MUHUMaJIbHbIE U
MaKCUMasbHble npeaesibl 3aaaHus.

KoHTeKkcT:

BbuU1o BBEAEHO HEMpaBW/IbHOE 3HAaYEHME Ha 3Tane U3MeHeHUs uin BBoAa onepauun Win Ha 3Tane KOMMIEeKCHOro
3aZaHnsl CBOMCTB.

42 - Moandukaumm wian 3aMmeHbl He 6b1/1IM BHECEHbI

O6bsAcHeHMe:
NoAK/loYEeHHas KoMaHaa He onpeaenuna moavdukaumii.
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KoHTekcT:

3TOT CUrHan MoXeT bbb cneacTBMEM 3anpoca:

e KOMaHA M3MeHeHus onepauuni: U3meHnTb, BcTaBka, CenekTuBHbIE 3aMeHbl (MapamMeTpbl /WM CBOMCTBA)
e NHCTpyMeHTOB (06WMX, Npodunsl, NPOABUHYTbIX Npoduns)

49 - NHCTPYMEHT NPUMEHSETCH TOJIbKO K npocdunam

O6bsAcHeHue:
MHCTPYMEHT npoduns 6611 akTUBMPOBAH ANa onepaunii, He CBA3aHHbIX C Npodunem.

KoHTekcT:
3TOT CUrHaN MoOXeT 6bMb CNeaCTBMEM 3anpoca UHCTPYMeHTa nNpodunsa ¢ BbibpaHHbIMK onepauusiMu, He
OTHOCALWMMUCA K NMpodunto.

281 - YteHune cdaina: HeoXxmaaHHbIN KOHel danna

O6bsAcHeHue:
npomsowna owmnbka nNpu CYUTbIBAHUN NPOrpamMmbl. DTO coobLleHMe yKasbiBaeT, 4YTo dann 6ol NnpusHaH Kak dann
C NpaBubHbIM DOPMATOM, HO C HEMpPaBW/IbHbIM CUHTAKCUCOM.

KoHTekcT:
6bU1 AOCTUIHYT KOHel danna ¢ pa3genioM Ha 3Tane CUYMTbIBaHMS. DTOT CUIHaNA MOXEeT yKa3biBaTb Ha TO, YTO B
dann 66U BHECEHbI HEpa3peLleHHbIe U3MEHEHUST MW YTO ero reHepaums He cobntopgaeT TpebyeMbii CUHTAKCUC.
3Ty CUTyauMuio MOXHO MCMpPaBuUTb, NPUHYAMTENbHO 3a4aBas 3aKpbiTMe KaXAoro OTKPbLITOro pasaena v 3akpbiBas
cuuTbiBaHMe darina.
Hwxe npuBoanTCa npuMep KoHe4yHon YacTm nporpammbl TCN: cneBa KoHel danna (ykasaH kak EOF)
BbINOJIHAETCS C pa3fAesioM Pa3OMKHYTOW rpaHn, B LLEHTPasbHOM KOMOHKE pa3jen 3aBeplueH NpasuibHO
OTKpbIBaeT pasgesn rpaHu
SIDE#1{ SIDE#1{ .
MocnenHas onepauuns
#2201{ ::WTI #1=532.89 ... }W #2201{ ::WTI #1=532.89 ... }W
EOF }SIDE

EOF

282 - YteHue cdanna: 3akpbiTue pasaenia He HaMaeHo

O6bsAcHeHue:
npomsowna owmbka Npu CYUTbIBAHUN NPOrpamMmbl. ITO coobLleHne yKasbiBaeT, YTo dann 6ol NnpusHaH Kak dann
C NpaBu/bHbIM DOPMATOM, HO C HEMpPaBWIbHbIM CUHTAKCUCOM.

KoHTekcT:

HeT cooTBeTCTBMS MexAy CTPOKaMM 3arosioBKa M 3aKpbmusa pasgena daiina. OTOT CUrHan MOXeT yKasbiBaTb Ha
TO, 4TO B hanin 6buIM BHECEHbI HEPA3peLUEeHHbIe N3MEHEHNS UM YTO ero reHepauuns He cobniogaet Tpebyembin
CUHTaKcuc.

283 - YteHune cdanna: HenpaBW/bHbIN MAEHTU(PUKATOP FrPaHU

O6bsicHeHMe:
npovsowna ownbka Npu CYUTbIBAHUW NPOrpaMMbl. 3To cooblleHne ykasbiBaeT, 4To dann 6bn Npu3HaH Kak dawn
C NpaBuibHbIM OPMATOM, HO C HEMpPaBWIbHbIM CUHTAKCUCOM.

KOHTeKcT:

B yacTHOCTM: COOTBETCTBYET 3a/laHuio pasjena rpaHu, yKasaHHOW C HenpaBWIbHOW HyMepaLuuen.

B coobuieHnn MmoxeT oTobpaxkaTbCst HEMPaBWIbHbIA HOMEP, KaK OH CYuTaH darnoM. 3Ty CUTyaL U0 MOXHO
MCNpPaBUTb: COOTBETCTBYIOLWNIA pasaen NrHopupyeTcs.

284 - YteHue cdaina: HenpaBW/bHbIN UAEHTU(PUKATOP onepauum

O6bsicHeHMe:
npovsowna ownbka Npu CYUTbIBAHUU NPOrpaMMbl. 3To cooblleHne ykasbiBaeT, 4To dann 6bn NpusHaH Kak dawn
C NpaBubHbIM OPMATOM, HO C HEMpPaBWIbHbIM CUHTAKCUCOM.

KoHTekcT:

Habniopaetcs, koraa npu cumTbiBaHun davna ¢ koaguposkon ASCII BcTpeyaeTcs onepauusi, Kotopas He
cywecTByeT B 6a3e AaHHbIX onepauui, Unn naeHTuduKaTop, He AeNCTBUTENbHbIN ANA CUMTbIBaHUS davina c
BHYTPEHHEeN KOANPOBKOWA.
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B nepBom cny4yae onepauusa Bbi3biBaeTcs nmeHem ASCII (HanpuMep, HOLE, SETUP), a BO BTOpPOM ciy4yae -
pabounm kogom (Hanpumep, 81, 88).

B coobuieHnmn 06 owmnbke MOXxeT 0Tobpa)kaTbCA HasBaHMe onepaluu, Kak OHa cuuTbiBaeTcs u3 danna.
3TO cuTyaums ucrnpasmma: ecnm B 6a3ze gaHHbIX meeTca komaHaa NOP (Not Operation), oHa 3agaetcs ansa
AaHHOM NpOrpaMMHONM CTPOKM, B NMPOTMBHOM Cjlyyae 3Ta CTpoKa yaansercs

286 - YteHune cdanna: owumbka aekogupoBku danna

O6bsAcHeHue:
npousowna owmbka Npu CYUTbIBAHUN NPOrpamMMbl. ITOT CUrHAN yKasbiBaeT, YTo ¢ann 6bun pacno3HaH Kak dann
3awmndpoBaHHOro opMarta, HO Ha 3Tane AeKOAMPOBKM NpPouM3oLWwia owmnbka.

287 - YteHune canna: nporpaMmma He COBMECTMMa C Ha3HAYEHUAMM
cpeabl

O6bsAcHeHMe:
npousowsna ownbka npu CYUTbIBAHUW NporpaMMbl. CUrHan yKasbliBaeT, UTo dhaii CoAepXUT HeynpaBfsieMble
NpPoOrpaMMMPOBaHUS HA OCHOBE TEKYLLEN KOHDUrypaLmm n COOTBETCTBYET CUTYyaLMsIM, KOTOpble MOryT
CYLWEeCTBEHHO M3MEHUTb Ha3HaYeHWe caMoii MporpaMMbl. B 4yacTHOCTM 3anporpaMMUpOBaHbI:

e  MOBEPXHOCTM

e  KpMBblE NMULA
npuv OTCYTCTBUM CNeLManbHOrO paspeLueHus.

12.2 Cneuundpunuyeckme ownMbKn Npm NpUMMEHEHUN UHCTPYMEHTOB

3To oWNGKM, KOTOpble COO6LAOTCS NPU NOAKIIIYEHUUN UHCTPYMEHTOB MPUNoXeHUs. CUrHan ykasblBaeT, YTo
WHCTPYMEHT He cpaboTarn.

50 - MHCcTpyMeHT He o6paboTtan TpaHcdhopMauum

O6bsAcHeHMe:
WHCTPYMEHT, aKTUBMPOBAHHbLI Ha OCHOBE 3aAaHHbIX MapaMeTpoB, He onpeaenun Kakux-amnbo n3MeHeHun.

KoHTekcT:

3TOT CUrHan moxet ObITb CleACTBMEM 3anpoca:

e WHCTpyMeHTOB (06WmnX nnn npodwunsa);

® WHCTpyMeHTa BbleMku 30HbI: He 6bUIM 06HapyXXeHbl 3aMKHYTble 30HbL.

51 - MHCTpYMEHT NpUMMEeHsieTCAa K NpocToMy npodpuniro

O6bsAcHeHMe:
WHCTPYMeHT npoduns 6b1 akTUBMPOBAH AN HENPOCTOro npoduns

KOHTeKcT:

3TOT CUrHaM MOXeT bbb CNeACTBMEM 3anpoca UHCTPYMEHTOB:
JlnHeapusunpoBaTtb rnybuHy npodwunas

[pUMEHUTb TOYKM KpenaeHus K npodui

MpepbiBaHue npodunsa

3aMblkaHWe OTKPbITOro npoduns

Co3aaTh MapuwpyT Ana KOppeKLWn Ha UHCTPYMEHT
Co3aaHve KpuBbIX cnaanH

53 - MMHMMUu3MpoBaTb NPOodPUib: Yron CoOKpalleHUs npesBbillaeT
3Ha4yeHue 90.0°

O6bsAcHeHue:
rnapaMeTp yrna cokpalieHuss npuceBoun 3HadyeHne 6onee 90°.

KoHTeKkcT:
3TOT CUrHan MoXxeT bbb CNeACTBMEM 3anpoca UHCTPYMeEHTa:
¢ MUHUMU3U BaTb N Wb

54 - dparmeHTUMpoBaTb Npodusib: MaKCUMMaJsibHaA AJ/IMHA OTPE3KOB
paBHa HYIO

O6bsicHeHMe:
HenpaBubHOE 3HaYeHWe napameTpa 3a4aHHOW MakCMMasnbHOM ANVHbI pparmMeHTaumm (< 5.0 * 20CKUNoH)
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KoHTeKkcT:
3TOT CUrHan MoxeT 6bITb CNeaCTBMEM 3anpoca MHCTPyMeHTa npodunsa PparmMeHTupoBatb npoduam .

55 - MpMeHUTb TOUKUN KpensieHua npoduna: HenpaBuJibHoOe

YMCJIO TOYEK KpersieHuss [MMHUMYM: 2; MaKCMMyM: 255]

O6bsAcHeHMe:
3aaHHOe YNCI0 KperyieHui He HaxoanTcsa B npeaenax ot 2 ao 255.

KOHTeKcT:

3TOT CUrHaM MOXeT bbb cneacTteueM 3anpoca UMHCTPyMEHTa I'IpOCbVU'Iﬂ nQVIMeHMTb TOYKW KpenneHuna I'IQO@VIJ'IH B
peXunMe aBToMaTU4HECKOro pacnpeageneHma mnn CooTBETCTBYHOLWNMX 3anporpaMMUpoBaHHbIX MHCTPYMEHTOB (KO,EI,bI
STOOL).

56 - MIpMeHUTb TOUKHN KpenseHnsa nNpodunsa: HenpaBwu/ibHas
AJIMHA TOUYEK KpenJieHUs1 Win Yype3MepHasi KOMNeHcaLuus Ha

MHCTPYMEHT

O6bsAcHeHMe:
ANVHA KpenneHuin 3aaaHa Ha HyneBoe 3HadeHue (< 2MOCUAOoH); WAKW NMpU akTMBUMpOBaHHOM (dnare "KoMneHcauus Ha
WHCTPYMeHT" 3aZaHHan AivHa KPenieHnin UMeeT 3HaueHne MeHbLUe AnaMeTpa MHCTPYMeHTa

KOHTeKcT:
3TOT CUrHaM MOXeT bbb CNeaCTBMEM 3anpoca UHCTpyMeHTa [IpUMeHUTh TOUKKW KpenaeHus npoduns.

59 - IpMeHNTb TOYKM KperJieHns npodunsa: octaTtoyHas
TOJILMHA TOYEK KpernJieHUa HenpaswuJbHa WM He 3ajlaHa

O6bsacHeHMe:
OCTaTO4YHas TOJILLMHA TOYEK KpernsieHUs 3alaHa Ha HyneBoe 3HayeHue (< 3MCUNoH)

KoHTeKkcT:

3TOT CUrHan MoXeT 6biTb CIEACTBMEM 3aMNpPOCa MHCTPYMeHTa [IpUMEHUTb TOUKU KpenneHus npoduns.

60 - IpMMEHUTb TOYKN KpenJieHna Npocdunna: HEBO3MOXKHO
pacnpeaenvntb TOYKM KpensieHus no npodpwno (YyMEeHbLNUTb YUCNIO
TOUYEK KpenJeHus)

O6bsacHeHMe:
ANVHa nNpoduns HeagocTaTouyHa ANs pacrnpenesieHnss BCEX TOYEK KPENIeHUs B YKa3aHHOM KosnyecTBe. PelleHnem
npob6nembl ABASAETCS 3aaHNe MEHbLUEro YMC/ia TOYEK KpPenseHus.

KoHTeKkcT:

3TOT CUrHanN MoXeT bbb CNeACTBMEM 3anpoca MHCTPyMeHTa MNpUMeHUTb TOYKKN KperieHusa npodunsa ¢ 3anpocom
AaBTOMATUYECKOro pacnpeaeneHuna To4eK KpenneHus.

61 - MuBepcusa npodunns: NosiyuyeHbl C/I0XKHbIe HEMHBEpPTUpyeMble
KoAbl

O6bsAcHeHMe:

TeKkywmit Nnpodunb, KOTOPLIN HEO6XOAMMO MHBEPTUPOBATL, 3aZaH CO CJIOXKHBIMW KoAaMu (noanporpaMMamMun u/wnm

MakponporpamMmammu), KoTopble:

e He MoryT 6bmb ynoao6neHbl NPohuID U He yNpaBnsioT NapaMeTpoM UHBEPCUN; UK

e KOTOpble He MOryT 6bTb MHBEPTMPOBAHbI, T. K. OHW AOJKHbI OTBEYaTb OrpaHUYEHMsAM, 3aAaHHbIM NpPU
nNpUcBoOeHUN 6a3bl AaHHbLIX onepauuin Anst NpUNoXeHUs (CaMyu UKW MPUMEHSAIOT ornepaunn, ANsS KOTOpbIX bbUla
WCKJIlOYEHA BO3MOXHOCTb MHBEPCUU UCMOSTHEHUS)

KOHTeKcT:
3TOT CUrHan MOXeT bbb CNeaACTBMEM 3anpoca MHCTPyMeHTa npodunsa UHBepTupoBatbh Npoduu.

62 - MpUMEHUTb MHCTPYMEHT: CJ/IOXKHbIN KO KOHLUAa npodunsa He
3aBepLuaeTcs C OTPe3KOM npocuns

O6bsAcCHeHue:
TEeKYLWWIA MHBEPTMPYyeMbI Npoduab 3aBepLliaeTcs CNOXHbIM KOAOM (MOoANPOrpaMMoin U/unm MakponporpaMmmon),
pasBepTKa KOTOPOro He 3aBepluaeTcs OTpe3KoM npoduns.

PepakTop nporpamm



325 TpaCAD

KoHTekcT:
3TOT CUrHan MoxeT ObITb CNIeACTBMEM 3anpoca MHCTPyMeHTa npoduns UHBepTMpoBaTth N unu, MNMpUMeHUTb BXoA,
K npodunto (¢ BbIbOpoM AobaBeHUs oTpe3ka NepekpbTusa B KOHLUE).

63 - CMeCcTUTb NOAroTOBKY Ha Npodu/b: yKasaHHOE NoJiIoXKeHue
COBMafaeT C TeKyllen nNnoaroToBKom

O6bsAcHeHMe:
NnosIoXKeHWe, yKasaHHoe ANsl CMELeHUss TOYKW MOAroTOBKM, HalIo Ha Npodusie ToUYKy, COBMaatoLLyo C TeKYLWMM
NoJIoXKEeHMEM NMOArOTOBKM (pa3Huua Mexay 3Ha4YeHUsMU 3HauuTesbHa, ecnun 6onblue 3NCUI0H)

KOHTeKcT:
3TOT CUrHaM MOXeT bbb CNeACTBMEM 3anpoca UHCTpyMeHTa npoduna CMecTUTb NOArOTOBKY Ha 3aMKHYTbIM
npodub.

64 - MHCTPYMEHT NpUMEHSAEeTCA K 3aMKHYTOMY npodunio

O6bsAcHeHMe:
TeKkywmit npodunb He ABASIETCA 3aMKHYTbIM NpodwuneM. HayanbHas Toyka AOSXKHA COBMaAaTh C KOHEYHOW TOYKOM
(pa3Huua Mexay 3HauyeHUsMU 3HauuTenbHa, ecnm 60sblle 3NCUIoH)

KOHTeKcT:
3TOT CUrHaM MOXeT bbb CNeACTBMEM 3anpoca UHCTpyMeHTa npoduna CMecTUTb NOArOTOBKY Ha 3aMKHYTbIM
npodunb, NMpuMeHnTb BX0A K Npodunio (C BbIGOpoM fob6aBfieHMs OTpe3Ka NepeKkpbTus B KOHLUE).

67 - Ckpyrnenme wnam cacka npoduns: 3agaHHbli pagnyc paBeH
HYJ110

O6bsAcHeHue:
3aZ@aHHbIN pagmMyc nnn dacka pasHbl HYO (< 20CUA0H);

KoHTeKkcT:

3TOT CUrHan MoxeT ObITb CNeACTBMEM 3anpoca MHCTPyMeHTa npoduns [puMeHnTb CKpyrneHns K npodunio,
MNpumeHnTb hackun Kk npodwunto, Co3aaTh MapwpyT ANS KOPPEKLIMM HA MHCTPYMEHT WKW COOTBETCTBYHOLWMX
3anporpaMMmMpoBaHHbIX MHCTPYMeHTOB (koabl STOOL).

68 - Pe3aTb npodunb: yKasaHHOE NOJIOXKEHMUE Y)Ke coBnagaer C
noaroToBKOM

O6bsAcHeHMe:
yKa3aHHOe MoJioXeHue Ans pe3ku npoduns Hawno Ha npoduse ToYKy COBMNaAeHUs, COBNaaloLyo C TEKYLNUM
NoJIoXKEeHMEM NMOArOTOBUTENbHOM onepauny (pasHuua Mexay 3Ha4yeHUsIMU 3HauuTesbHa, ecnun 6oMblie 3NCUI0H)

KOHTeKcT:
3TOT CUrHan MoXeT 6bITb CNeaCTBMEM 3anpoca UHCTpyMeHTa npoduna PaspesaTtb npodunb.

69 - Pa3pe3a1'b npoclmnb: YKa3aHHOE€ NMoJioXKeHMne yrKe 3aBepLlaeT
npodpunb
O6bsacHeHMe:

yKa3aHHOe MoJioXeHue ANns pe3ku Npoduns Hawno Ha npoduse ToYKy COBNaAeHUs, COBNAatoLLyt0 C KOHEeYHbIM
nonoxexHvem nNpodunsa (pasHuua Mexay 3HauyeHUssMU 3HauuTenbHa, ecnun 6oblie 3NCUNoH)

KoHTeKkcT:
3TOT CUrHan MoxeT 6bITb CNeaCTBMEM 3anpoca MHCTPyMeHTa npodwunsa Paspesatb npodunb.

70 - Hauano/ KoHey npocdunsa: He 3aAaHa UCxoaHas onepauus

O6bsAcHeHue:

WHCTPYMEHT He MOXeT 6bTb akTMBUPOBaH, T. K. CpeAn CKOHMUrypupoBaHHbIX A8 NPUMEHEHUs onepauui
OTCYTCTBYET OCHOBHas onepauus ans paboTbl. 3TO BCcerga onepauus npoduns, snemMeHTapHas no Tuny oTpeska.
HeobxoauMble 3neMeHTapHble KoAbl:

e COPLO1 pna nuHenHOro oTpeska;

e COPA17 pns KpyroBoro otpeska B Ha4dane npoduns;

e COPA16 ans KpyroBoro oTpeska B KOHUe npodwuns;

KoHTeKkcT:
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3TOT CUrHan MOXeT 6blTb C/IEACTBMEM 3aMpPoCa MHCTPYMEHTOB npoduns MpUMeHnTs BXoa K npodunto, MNpUMeHnTb
BbIXO/1 K NPOduUi0.

71 - IpUMEHNTb MHCTPYMEHT: HEBO3MOXKHO 3aLlenuTbCA nepen

npocdunem

O6bsicHeHMe:

HEBO3MOXHO 3a/aTb OTKPbTMe Npoduns unn 3auenneHve nepes TekywuM npodunem, T. K.:

e Npodunb HaYMHAETCS CO CI0XKHOro koja (MoAnporpaMMbl UK MakponporpaMmMmbl), KOTOPbIA, 0AHaKo, He MoXeT
6bmb ynoaobneH Nnpodwnto Npu OTKPbITUK CBOEN pasBepTKM UK

e Npodunb HaYMHAETCS CO CJI0XKHOro koga (MoAnNporpaMMbl UK MakponporpaMMmbl), KOTOPbIA He ynpasnsieT
napamMeTpoM 3auensieHnst UM KOTOPbId He MOXeT 6bITb 3auensieH, T. K. OH AO/XeH cobntoaaTb orpaHuveHus,
onpeaeneHHble Npy 3a4aHnn 6a3bl AaHHbIX ONepauui Ans NpUIoXeHus

KOHTeKcT:
3TOT CUrHaM MOXET 6bITb CNeACTBMEM 3anpoca UHCTPYMeHTOB npodunsa [puMeHUTb NOAroToBKY, [pUMeHUTH
MHOrOKPaTHY NOAroToBKY, MNpUMEHUTbL BXOA K Npoduto.

72 - Hauano npoduns: He 3af4aHO NepeMeLleHme AN TOUKMU
Hauyana npodunsn

O6bsAcHeHue:
NnosioXKeHue, ykasaHHoe ANS CMELLeHUss TOYKW MNOArOTOBKM, COBMafaeT C TEKYLLMM MOSIOXKEHNEM NOAFOTOBKMU
(pa3sHuua Mexay 3Ha4YeHUSIMU 3Ha4YuTeNbHa, ecnun 60blue 2NCUNO0H)

KoHTeKkcT:
3TOT CUrHanN MoxeT bbb CNeaCTBMEM 3anpoca MHCTPyMeHTa npoduns [puMeHnTb BXoa K Npoduaio.

73 - KoHel npodunsa: He 3aaaHO NepeMelleHme A1 TOUYKU KOHUa
npocpuns
O6bsicCHEeHMe:

MONOXEHUE, YKa3aHHOE A1 CMELLEHNUs KOHEUYHOW TOYKN Npodus, COBMNAAAET C TEKYLUMM MOMOXKEHNEM KOHLA
npodunsa (pasHuua Mexay 3HauYeHUsIMU 3HauMTeNbHa, ec/iv 60/blue NCUI0H)

KOHTeKcT:
3TOT CUrHaNM MOXeET 6bTb CNeACTBMEM 3anpoca UHCTpyMeHTa npodunsa [1puMeHUTh BbIXOA K Npoduto.

75 - CoeguHeHue npodunein: BTopoun npochunb onpeaeneH
HernpaBW/bHO

O6bsAcCHeHue:
He 6bU10 BbIIBSIEHO KaKoro-nmbo npodunsa ¢ reoMeTpmyeckoi HeNpepbIBHOCTbLIO MO CPAaBHEHWUIO C NEpPBbIM
YKa3aHHbIM

KoHTeKkcT:

3TOT CUrHan MoOXeT 6blTb CIEACTBMEM 3aMpoca MHCTpyMeHTa npodunsa CoeanHeHe Mexay COCefHUMU
npoduaamu.

78 - CoeguHeHue npodunein: npodpunn pasbeanHEHbI

O6bsAcHeHue:
yKa3aHHble Npoduam He MMET reoMeTpUYeCcKon HenpepbIBHOCTM, NO3BosOWeEN obecneynTb UX CoegMHEHNE B
0AMH npodunb (pasHuua Mexay 3HAaYEeHUSMU 3HauYuTesnbHa, ecsim 6osblue 3NCUI0H)

KoHTeKkcT:
3TOT CUrHanN MoxeT 6bITb CNeaCTBMEM 3anpoca MHCTPyMeHTa npoduna CoeanHeHre Mexay npoduanamu.

79 - MacwtabupoBaTtb Npodusib: NOJIYHAOTCH C/NOXKHbIE

HeénamMmeHsAaemMblie Koabl

O6bsAcHeHMe:

TeKkywmii npodunb 3aaaH Co CNOXHbIMK Koaamu (MoanporpaMMaMu u/uamnm MakpornporpamMmamm), KoTopble He MoryT

6bITb N3MEHEHbI BbIGPaHHbIM MHCTPYMEHTOM:

e He ynoaobnsemble Npoduno 1 He ynpasasowme napaMmeTpamum macwraba; wam

e KOTOpble HE MOryT 6bITb YMEHbLUEHbI UKW YBEINMYEHbI, T. K. OHU AOJ/IKHbI OTBEYaTb OrpaHUYEHUsIM, 3alaHHbIM NpwU
nNpUcBoeHUN 6a3bl AaHHbLIX onepauuin Anst NpUNoXeHUs (CaMu UKW MPUMEHSAIOT ornepaunn, ANsS KOTOpbIX bbUla
WCKJIl0OYEeHa BO3MOXHOCTb MaclTabupoBaHUs UCMONHEHNS)
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e KOTOpble BbINOAHAIT AYTM Ha MAOCKOCTAX, OT/INYHBIX OT Xy, U TpebyeTcsa orpaHWyeHHbIM MacwTab TonbKo Ans
NNOCKOCTU Xy

KoHTeKkcT:
3TOT CUrHan MoxeT bbb CNeACcTBMEM 3anpoca MHCTPyMeHTa npoduna MacwrtabupoBaTth 0

80 - MacwTabupoBaTtb Npopusb: K03(hhPMLUNEHT YBESIMYEHUA UIN
YMEeHbLlUeHUs He 3aAaH wnau paseH 1.0

O6bsicHeHue:
3afaHHbIi MacwTabHbi kKoadduumeHT paseH 1.0 nnm He 3aaaH.

KOHTeKcT:
3TOT CUrHaM MoOXeT 6bITb CNeaCcTBMEM 3anpoca MHCTpyMeHTa npoduna MacuwrtabupoBaTth npodub.

82 - MHCTpYMEHT 3anpaluMBaeT CJ/IMLLKOM MHOIo NoBTOPEHUM

O6bsAcHeHMe:
6bU10 3aNpPOLIEHO CAUWKOM 60MblUOE YMCNIO NOBTOPEHUI: HanpuMep, obLiee YMCI0 BBOAMMBIX MOBTOPEHMUI He
MoXxeT 6bmb 6onbwe 1000.

KoHTekcT:

3TOT CUrHan MoxeT 6bTb CeACTBMEM 3anpoca UHCTPYMEHTOB:

o [loBTOpeHune onepaunii, [lpamoyronbHas cepus onepauunin, Kpyroeas cepus onepauuii, Npy YMCe NOBTOPEHUN
6onbwe 100000

o [loBTOpeHuns Ha npodune npu ymucne nosTopeHui 6onbwe 100000 nnam ecnm paccTosiHUE, BbIMUCIEHHOE MeXay
nocneayLWwmnMm NOBTOPEHUSIMUN, CAULIKOM ManeHbkoe (< 10.0 ancunoH koopavHaT)

W 3anporpaMMMpoBaHHbIX MHCTPYMeHTOB (koabl STOOL):
o [lpyMeHWTb Noaayvy No Z co CAUWKOM 60MbLIMM YMCAOM NpoxofoB (Makcumym: 1000).

85 - IpUMEHNTb MHCTPYMEHT: Npochnnb 3afaeT AYyrM B NJIOCKOCTH,
OTJ/INYHOMW OT XY

O6bsacHeHMe:
AKTUBMPOBAHHbLIA MHCTPYMEHT HE MOXeT paboTaTb Ha OAHOM WM HECKOJIbKUX BbiBpaHHbIX Npoduisx BCeacTBME
HanMuus Ha 3TUX NPoduNaxX Ayr, 3aaHHbIX B MJIOCKOCTU, OT/IMYHON OT Xy

KoHTeKkcT:

3TOT CUrHanN MoxeT 6bITb CNeaCTBMEM 3anpoca MHCTPYMEHTOB:

e MacwTtabupoBaTb Nnpoduab, C 3aNnpocoM MacwTaba, orpaHNYEHHOr0 TOJIbKO MJOCKOCTbI XYy
e JlnHeapusunpoBaTb rnybuHy npoduns

° CO3QaTb MapuipyT aAnda KOppeKLUWn Ha MHCTPYMEHT

e Co3aaHue KpuBbIX cnaarH

86 - KoHeL npodunsa: HEBO3MOXHO 3aLlenuTb KOHel nocne
npocpuns

O6bsicHeHMe:

HEBO3MOXHO 3aJaTb 3aLenseHne nocne 3Toro npoduns, T. K. Npoduib 3aBepllaeTcsi C0XHbLIM KOLOM
(noanporpamMMoin nnn MakpornporpamMMoin) KOTOpbIit:

e He MOXeT 6bmb ynoaobneH Npodwusno Npu 3aKpbTUKN CBOEN pasBepTKU; WU

e HE ynpaBJId€T NapaMeTpoM 3auenneHna Uinm He MOXeET 6bITb 3auenneH, T. K. OH A0JIXXEH cobnogatb
orpaHuyeHunda, onpeaeneHHble nNpn 3agaHnn 6a3bl AaHHbIX onepal.lel ansa NpuMeHeHus,

KOHTeKcT:
3TOT CUrHaNM MOXET 6bTb CNeACTBMEM 3anpoca UHCTpyMeHTa npodunsa [puMeHUTh BbIXOA K Npoduto.

88 - MIpMMEeHNTb UHCTPYMEHT: HEBO3MOXXHO 3aAaTb NOAroTOBKY
M3-3a OTCYTCTBUA UCXOAHOIro Koaa

O6bsacHeHMe:
AKTUBMPOBAHHbLIA MHCTPYMEHT He Mor paboTaTb BC/IeACTBME HEBO3MOXHOCTU NMPUCBOEHUS NPOdUII0 MCXOAHOI0
KoAa MoAroTOBKMU.

KOHTeKcT:
3TOT CUrHaM MOXeT bbb CNeACTBMEM 3anpoca UHCTPYMeHTOB, paboTawwmx Ha npodunax. MNpuceoeHne
MCXOAHOr0 KOA MOArOTOBKW BbINOJIHAETCS Ha 3Tane koHdurypauum TpaCAD.
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92 - MHCTPYMEHT He 3anpocul ABUXXEHUSNA MO OCAM

O6bsacHeHMe:
3a/laHHble NapaMeTpbl He BbBbIBAOT Kakoro-smMbo nepeHoca.

KoHTeKkcT:
3TOT CUrHan MoxeT 6bITb CneaCcTBMEM 3anpoca MHCTPyMeHTa [lepeHoc.

93 - MHCTPYMEHT 3anpoCcus HyJ1IeBOW NOBOPOT

O6bsAcCHeHue:

3a/laHHble NapaMeTpbl He Bbi3bIBAOT Kakoro-anbo BpalieHus.

MoxeT bbb, 6bU1 3a4aH HY/IEBOM Yroal OTHOCUTENBbHOMO BpalleHus uam xe 6bn 3agaH abCcontoTHBIN yron
BpalleHUsi C OTHOCUTE/bHBbIM LLEHTPOM Ha Hyfne.

KoHTeKkcT:
3TOT CUrHanN MoxeT 6bIMb CeaCTBMEM 3anpoca MHCTPYMeHTa BpalleHue.

94 - MHCTPYMEHT He 3anpocusi NOBTOPHbIX NPUMEHEHUN

O6bsacHeHMe:
obuiee 4yMcno BBOAMMbIX MOBTOPEHUI HEAOCTATOYHO.

KoHTekcT:
3TOT CUrHaN MoXeT bbb CNeACTBMEM 3anpoca UHCTPYMEHTOB:
[loBTOpEHWe onepalunii ¢ TpebyeMbiM YMC/IOM MOBTOPEHUI MeHbLue 1
[pamoyronbHaa cepusa onepaumi ¢ 06WMM YUCIOM NOBTOPeHU (CTpokn*ctonbubl) MeHble 1
ropas vs on Ui C YACSIOM UCMOSTHAEMBIX 3/IEMEHTOB MeHbLUe 2
3TOT curHan MoxeT bbb CNeACTBMEM MCMNONb30BAHMUSA 3aMporpaMMmMpPoOBaHHbBIX MHCTPYMeHTOB (koabl STOOL):
[MpuMeHnTb Nogayvy nNo Z ¢ waroM nogayun Meuble (3ncunoH * 10) uam HyneBbIM YMC/IOM NPOXOLOB.

95 - Co3aaTtb TEKCT: HaaANUCb 6bina obpesaHa 4O MaKCUMMaJIbHO
AONYCTUMOMN ANINHDbI AJIA NOCTPOEHUSA KPUBOM

O6bsAcHeHue:

cny4yaw pacnpeaeneHvs HaAnMCKU BAOJb 3aKPYT/IEHHONO reOMeTpMYEeCcKOoro afieMeHTa (Aayre Kpyra uim KoHyca), ¢
CYMMapHOM AJIMHOM UCXOAHOM CTPOKM, MpeBbILAtOWeEen ASIMHY BCEM KPUBOW, Kpyra Wam KOHyca.

Haanuce 6bna co3gaHa A0 MakCUManbHOW pa3BepTKM, paspeLleHHON Ans 3TOro reoMeTpu4eckoro 3/ieMeHTa.
3TOT curHan obpabaTbiBaeTCcs Kak npeaynpexaeHue.

KoHTeKkcT:
3TOT CUrHan MoxeT bbb CNeaCTBMEM 3anpoca NPOABUHYTOrO MHCTpyMeHTa Co3aaHue TEKCTOB WK
nporpaMMmMpoBaHMsa onepalunm Cco3haHus TekcTa.

96 - Co3aaTb TEKCT: HENMpaBUJIbHOE KOHUYECKOoe ceyeHue
pa3BepTKM

O6bsAcHeHMe:
Ayra KoHyca (oBan wav 3AAvnc) ANs pacnpeieneHns TekcTa 3ajaHa HenpaBWbHO.

KoHTeKkcT:
3TOT CUrHan MoxeT 6bIb CNeaCTBMEM 3anpoca NPOABUHYTOrNO MHCTpyMeHTa Co34aHue TEeKCTOB

98 - Co3aaTb TEKCT: BbiICOTa CUMBOJIOB HeaAoCTaToO4yHa (MUHUMYM
= eps * 100)

O6bsAcHeHMe:
6bU10 334aHO C/IMLIKOM ManeHbKoe 3HaYeHMe BbICOTbl CUMBOJIOB. DTO 3HAUYEHWE He MOXEeT 6bMb MeHbLle (3NCUNoH
*100).

KOHTeKcT:
3TOT CUrHaM MOXeT bbb CNeaCTBMEM 3anpoca MPoOABUHYTOro MHCTpyMeHTa Co3aHne TEKCTOB.
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99 - Co3aaTb TEKCT: HeNpaBuJbHaA aAyra

O6bsAcCHeHue:
Ayra Ansa pacrnpejeneHuns TekCcTa 3ailaHa HenpaBWIbHO: PaanyC paBeH HYJI0 WK pas/iMyHbl HaYasbHbIN U
KOHEYHbI pagnychbl.

KoHTeKkcT:
3TOT CUrHan MoxeT 6bITb CNeaCTBMEM 3anpoca NPOABUHYTOrO MHCTpyMeHTa Co3aaHue TEeKCTOB.

294 - BbieMKa 30Hbl: NpoduUsb HEe 3aMKHYT

O6bsAcHeHue:
6bl1a 3anpolleHa BbleMKa He3aMKHYTOM 30H/30H.

KoHTeKkcT:
3TOT CUrHan MoxeT 6bITb CNeaCTBMEM 3anpoca NPOABUHYTOINO MHCTPYMEHTA BbleMKU 30HbI.

295 - BbieMKa 30HbI: Npodusb HEe COOTBETCTBYET 3ajaHHOMY
MHCTPYMEHTY

O6bsicHeHMe:
6b1na 3anpolleHa BbieMKa HECOOTBETCTBYIOLEN 3aMKHYTOM 30Hbl (MycTas 30Ha) WK TakoWl, KoTopas He
AOMNyCKaeT Jaxe 4YaCTMYHOro NepBoro Kpyra BbleMKW C 3a4aHHOM TeXHO0rnen.

KOHTeKcT:
3TOT CUrHaM MOXET bbb CNeaCTBMEM 3anpoca NpPoABUHYTOrO MHCTPYMeEHTa BbleMKUW 30HbI.

296 - BbieMKa 30HbI: paANyC MHCTPYMEHTa 3aAaH Ha HOJb
[MuHMMYM: 10*3ncunoH]

O6bsAcHeHue:
6bU10 3a4aHO HenpaBWbHOE 3HAYEeHWe paguyca KOppeKLUUn Npu BbleMKe HeAeNCTBUTENbHOM 30HbI (<
10.0*3ncunoH)

KoHTeKkcT:

3TOT CUrHan MoxeT 6bITb CneacTBMEM 3anpoca:

e MNPOABMHYTOr0 MHCTPYMEHTa BbleMKUM 30HbI;

e MPUMEHEHUS LUKNA BbleMKN (MPUMEHeHMe NoANPOrpaMMbl AU MaKpPOMNpoOrpamMmel).

297 - BbleMKa 30HbI: NepeKpbiTUE NnpeBblllaeT paanyc

MHCTPYMEHTa

O6bsAcHeHMe:
3aZlaHHOe 3HAaYeHWe NepeKpbITUS NMpeBbILAET 3HAaYEHME paanyca KoppekLuum

KOHTeKcT:

3TOT CUrHaM MOXeT bbb CNeaCcTBMEM 3anpoca:

e MNPOABUMHYTOr0 MHCTPYMeHTa BbleMKUM 30HbI

e MpUMEHeHUs UuMKIa BbleMKWN (NMpUMeHeHne NoAnporpaMMbl UM MakponporpamMmbl).

298 - BbleMKa 30Hbl: OTKJIOHEeHue no rnyébuHe maer ot Z=0.0

O6bsAcHeHMe:
HayanbHOE M KOHeYHoe 3HauyeHust No rnybuHe 3aAaHbl C NPOTUBOMOMOXHLIM 3HAaKOM B BbleMKe Npoduns npu
BbIMOMHEHWUM NOCIEAYIOWMNX MPOXOA0B

KOHTeKcT:
3TOT CUrHaN MOXeT bbb CneacTBMEM 3anpoca:

e MPOABUHYTOrO MHCTPYMEHTA BblEMKU 30HbI
e MpUMEHeHWs LMKNa BbleMKU (NMpUMEHeHWe NoAnporpaMMbl UM MakpomnporpaMmMel).

299 - BbieMKa 30HbI: HENMpaBW/bHaA KoopaAuHaTa Z Bo3ayxa

O6bsacHeHMe:
HayanbHOEe 3HauyeHue ry6buHbl U 3HaYeHWe KOOpAMHATLI B BO3AyXe 3aAaHbl C 0AMHAKOBbIM 3HAaKOM

KoHTeKkcT:
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3TOT CUrHana MOXeT 6bITb C/IeACTBMEM 3amnpoca:
e MPOABUHYTOrO MHCTPYMEHTA BbIEMKM 30HbI
e MPUMEHEHUs LKA BbleMKW (MPUMEHEHWE MOANPOrpaMMbl UM MaKpoMnporpaMMmbl).

300 - BbieMKa 30Hbl: CJIMWUKOM MHOIo npodwien AN OLEeHKHN
(>300)

O6bsicHeHue:
6bl1a 3anpolieHa BbleMka npoduselt, onpeaenmsLlas OLEHKY C/MILIKOM 60/1bWIOro YMcia 3aMKHYTbIX 30H
(makcumym = 300).

KOHTeKcT:

3TOT CUrHaM MOXeT bbb CneacTBMEM 3anpoca:

e MNPOABUMHYTOr0 MHCTPYMeHTa BbleMKUM 30HbI

e MpUMEHeHUs UMKIa BbleMKWN (MpUMeHeHne NoAnporpaMMbl UM MakponporpamMMbl).

OwnbKN NapamMeTpuyYecKoro NporpaMMmupoBaHms

3TO CUrHasbl HeENpaBWIbHbIX HACTPOEK MapaMeTpUUecKoro 3ajaHus.

Mpu owunbke 3TOro TUNa COOTBETCTBYIOLLEE BblpaXeHUe pellaeTcs 3ajaHueM:

e 3HaueHus 0.0, B c/lyyae YMCIOBOI NepeMeHHOl Unu napameTpa;

e pEeLUeHHOl CTPOKK, COBMaAallLeil ¢ 3anporpaMMMpoOBaHHON CTPOKOIA, B Cllydae HEUYUCIOBOW NepeMeHHOW nin
napameTpa

Onsa aHanusa CVITyaLl,VIVI noaayun pasnnyHbIx ownboK CM. rnasy, B KOTOPOVI paccMaTpuBaeTCca NapameTpuyeckoe
nporpaMMmpoBaHue.

101 - NMNapameTpuyeckoe nporpaMmMmmpoBaHMe: CJIMWLKOM AJZIMHHaNA
CTpoOKa

O6bsacHeHMe:
6bU10 HaNMCaHoO BbIpaXKeHWe, COCTOSLLEE U3 CAULWKOM 60JbLIOrO YnC/a CMMBOMOB. MakCcUMasbHOE YnNCI0
cumBonos - 100.

102 - NMNapameTpnueckoe NporpaMMupoBaHMe: HenpaBWU/1bHbIN
CUHTaKCUC

O6bsAcCHeHue:
CMHTAKCUC, UCMOMIb30BaHHbIN B NapaMeTpuyecKkom nporpamMMMpoBaHnmn, HenpaBUbHbIN.
Hwxxe npuBoadTCSA HEeKOTOpble NpaBuia NPorpaMMMpoBaHKs, KOTOpPblE MOFYT MOMOYb UCTONIKOBATb OLIMOKY
CUHTaKcuca:
e [OMYyCKalTCsA CUMBOJIbI 3HaUeHns mexay npobenom ('') n 3akpbron durypHon ckobkomn ('}');
e npoben MoOXeT UCMONb30BaTbCS TONbKO MPY 3aAaHWM CTPOKK (MepeMeHHOW UKW NapaMeTpa Tuna CTPOKMU MUu
apryMmeHTta Tuna cTpoku). Mpumepsbl:
o "strcmpl[r5;"pippo 1"]" - npaBuabHO
e "120+ 12" onpepensieT owWKnbKY CUHTAKCUCA
e CUMBOJ " MCMONb3yeTCa ANS 3af4aHnNs NpsSMbIX CO0bWweHnn (HauYnHaeT n 3akpbiBaeT coobueHnune). MNMpumep:
strcmp(r5; "pippo"];
e CUMBOJ ' UCNONb3YyeTCH ANs 3a4aHusa 3HadeHus cumBona (Havano mn KoHel). Mpumep: 120+'a’;
e UWCMONb30BaHWE CUHTAKCUCA NMPUMEHUTENTIBHO K CUMBOJSIMYECKMM MMEHaM AOJ/IKHO 3a4aThb:
e HenycToe cMMBoOnu4yeckoe mmsa: "o\" onpegensieT ownbKy;
e A/IMHA MMEHW He AO0/KHa npeBbiwaTbh 16 cumBosioB: "o\abracadabraaaaaaaaaaaa" onpepensert owmnbky;
e [OJIXKHA NpMCBamMBaTbCs MEepeMeHHas Tuna, yKasaHHOro npmeeAeHHbIM umeHeM: "o\aaa" onpegensier
owKnbKy CUHTAKCUCa, ecsiv He 3ajaHa nepemMeHHas "o" ¢ CMMBONMYECKUM MMeHeM "aaa".
e UCMONb30BaHWe PyHKUUIA UK NEPEMEHHBIX, OTHOCSLUMXCS K COCTaBNEHUIO KIIMEHTCKUX DYHKLMI, onpeaenseT
OLWMBKY CMHTaKCKUCa, €CQIN OHM UCMONb3YITCSA B NporpaMmme

MpuMep HENPaBWIbHOIoO CMHTaKcuca:

MprMepbl HENpaBWIBHOIO CMHTaKCuKCa:

"100+16-" -> cTaHOBUTCSH AEUCTBUTESNbHBLIM NMPpU UcnpasneHun Ha "100+16"
"32*(r0+r3" -> cTaHOBUTCSA AENCTBUTE/bHBIM NPU NCNpaBaeHnn Ha "32* (r0+r3)"
"abs(r5)" -> cTaHOBUTCS AeNCTBUTENbHbIM NPU UCNpaBaeHnn Ha "abs[r5]"

PepakTop nporpamm



331 TpaCAD

"o\aaa" -> ecsn HeT nepeMeHHoON "0" C CMMBOIMYECKMM MMeHeM "aaa"

103 - NMNapameTpuuyeckoe nporpamMmMmmpoBaHuMe: nepeMeHHas <r>,

Bbi3BaHHadA NoO NMEHHN, He HaﬁAEHa

O6bsicHeHMe:

MCMoNb3yeTCs NepeMeHHasl <r> C CUMBOJINYECKMM UMEHEM, KOTOpoe He 6bl1o 3aaaHo.

B 3aBUCUMOCTM OT KOHPUrypauum TpaCAD 3To MoxeT 6bTb Cepbe3Hasi UK Hecepbe3Has npobnema
(npeaynpexaeHue): B criyyae npeaynpexaeHust MpUMeHseMoil NnepeMeHHo 3a4aeTcs HyfleBoe YMCIoBoe
3HaueHue (0.0).

105 - NapamMmeTpuyeckoe nNnporpaMmMmmpoBaHMe: YUCJIEHHOoe
3HaYeHue nNpeBbllaeT AoNyCTUMbIN AnanasoH (-3.4E+30;
3.4E+30)

O6bsAcHeHMe:
3HauyeHWe, BbMUCIEHHOE ANl YNCSIOBOTO BbIpaXXEHWs, NPeBbILAET MHTEePBas, paspeLleHHbI A 3HAaUYeHUs C
3anaTomn

106 - NapamMmeTpuyeckoe nporpaMmMmmpoBaHMe: pelueHue
napaMeTpa B Buae CJIMWKOM AJIMHHOW CTPOkKM (Makc.: 260

CUMBOJIOB)

O6bsAcHeHMe:
CTpoKa, NoJlydyeHHasi B pe3ysbTaTe napaMeTpuyeckoro 3ajaHus, npesbillaeT Makc. YMCA0 CMMBOOB, AOMYCTUMbIX
ANs napameTpa B TUNa CTPOKW, KOTOopoe cocTaBnsieT 260 cMMBOJIOB

109 - MNapameTpuuyeckoe NporpaMMmMpoBaHMe: HenpaBW/ibHbIN
KOHTEKCT A1 UCMNOJIb30BaHUSA apryMeHToOB noanporpamMmmbi

O6bsacHeHMe:

owwunbka, CBSI3aHHasA C UCMOSIb30BAHNEM NMEPEMEHHbIX apryMeHTOB, CBSA3aHHbIX C MPUMMEHEeHMEM NOoANPOrpamMmbl Uaun
Makponporpammel: subx, suby,...., subface.

KOHTeKcT:

HenpaBu/bHble KOHTEKCTbI UCMOJSIb30BaHMUSA:
e MNPUCBOEHWE nepemMeHHou 'o', 'v';

e MNPUCBOEHNE KIIMEHTCKUX PYHKLMIA;

e MPUCBOEHNE NepeMeHHbIX reoMeTpuii (pebpa PUKTUBHBIX rpaHen) uan KINEHTCKUX pasaenos.

111 - NapameTpuueckoe NporpaMMmMpoBaHMe: HenpaBW/ibHbIN
KOHTEKCT A1 UCMNOJ1Ib30BaHUSA NepeMeHHbIX <$>

O6bsacHeHMe:
owmnbka, cBA3aHHas C UCMNOJIb30BAHMEM NepPeMEHHbIX UK PYHKLMIA, CBSA3aHHbIX C NEPEMEHHbIMU <$>: $0-$299,

p$[.1, min$[.1, max$[.], ave$[.], sum$[.].

KoHTekcT:

HenpaBWbHblE KOHTEKCTbl UCMOJSIb30BaHUA !

e MpPUCBOEHWE nepeMeHHon 'r', 'o', 'v';

e MPUCBOEHNE KJSIMEHTCKUX PYHKLNIA;

e MPUCBOEHUE NMEepeMeHHbIX reomeTpuit (pebpa UKTUBHbBIX FrPaHen) UNn KIMEHTCKNX pa3aenos;
[ ]

TEKCT Mporpammbil.

112 - NapameTpuyeckoe NporpaMMmMpoBaHMe: HenpaBW/ibHbIN

KOHTEKCT AJi11 UCNOoJib30BaHUA NepeMeHHbIX <r>

O6bsAcHeHMe:
owmnbka, cBsA3aHHasi C UCMNOJIb30BaHMEM NMepeMEHHbIX WK PYHKLUI, CBSA3aHHbIX C NepeMeHHbMKN <r>: r0-r299,
pr[.], minr[.], maxr[.], aver[.], sumr[.], strlen, getat[.],strcmp[.], toolex[.]. tooltip[.].
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KoHTeKkcT:
HenpaBW/bHble KOHTEKCTbl MCMOSIb30BaHMUS :

e MPUCBOEHWE NnepeMeHHon o', 'v';
e MPUCBOEHNE KJSIMEHTCKUX DYHKLNIA.

113 - NapameTpuyeckoe NporpaMMmMpoBaHMe: HenpaBW/ibHbIN

KOHTEKCT AJi11 UCMNOoJIb30BaHUA NepeMeHHbIX <V>

KoHTekcT:

HernpaBu/bHble KOHTEKCTbI UCMOJSIb30BaHMUSA:
e MPUCBOEHWE nepemMeHHow 'o', 'v';

* MNPUCBOEHNE KIIMEHTCKUX DYHKLWNA.

114 - NapameTpnueckoe NporpaMMupoBaHMe: HenpaBWUJ1bHbIN
KOHTEKCT A1 UCMNOJIb30BaHUSA NepeMeHHbIX <0>

KoHTeKkcT:
HenpaBW/bHble KOHTEKCTbl MCMOSIb30BaHMUS :

e MPUCBOEHWE NnepeMeHHon ‘o', 'v';
e MPUCBOEHNE KJSIMEHTCKUX DYHKLNIA.

115 - NapameTpuuyeckoe NporpaMMmMpoBaHMe: HenpaBW/ibHbIN

KOHTEKCT A1 NCnoJib3o0BaHnA nepemMeHHbIX <j>

O6bsicHeHMe:
owunbka, cBsi3aHHasA C UCMO/b30BaHNEM NEPEMEHHbIX UK (PYHKLMIA, CBA3aHHbIX C NepeMeHHbiMn <J>: j0-J99, pj[.],
minj[.], maxj[.], avej[.], sumj[.].

KoHTekcT:

HernpaBu/bHble KOHTEKCTbI UCMOSIb30BaHMUSA:

e MPUCBOEHWE nepemMeHHow 'o', 'v';

e MNPUCBOEHNE KIIMEHTCKUX PYHKLMIA;

e MPUCBOEHNE NepeMeHHbIX reoMeTpuii (pebpa PUKTUBHBIX rpaHen) uan KINEHTCKUX pasaenos.

116 - MNapameTrpnueckoe NnporpaMMupoBaHMe: HenpaBWU/1bHbIN
KOHTEKCT AJI1 UCMNOJIb3OBaHUS UMEHM onepauum

O6bsAcHeHue:
owwunbka, CBSAI3aHHasA C UCMOSb30BaHNEM (PYyHKL NN reoMeTpuyeckon bnbnmoTtekn ¢ CMHTakKCMCOM, B KOTOPOM
Mcnonb3yeTcsa uMsa onepauuu.

KoHTekcT:

HenpaBu/bHble KOHTEKCTbI UCMOJIb30BaHMUSA:
e MPUCBOEHWE NnepeMeHHon o', 'v';

e MPUCBOEHNE KJSIMEHTCKUX PYHKLNIA;

e MPUCBOEHNE NMEepeMeHHbIX reomeTpuit (pebpa MUKTUBHbBIX FPaHen) nnn KIMEeHTCKNX pa3aenos.

117 - NapameTpuyeckoe NporpaMMmMpoBaHMe: HenpaBW/ibHbIN
MHAEKC nepeMeHHon <r>

O6bsicCHeHMe:

yKasaH Wan BbMUCNEH HENPaBUIbHbIM MHAEKC A MEPEMEHHON <r>: MpaBu/ibHble 3HAYEHUS HaXOAATCS B
nHTepBane oT 0 go 299. OgHako B NpPOrpaMMMpoOBaHUM NepPeMeHHOW <r> MHTepBas 3HavyeHuh 6onee
OrpaHWYeHHbIA: NepeMeHHast <r> MOXET UCMOSb30BaTb TO/IbKO NMEPEMEHHbIE MEHbLUErO UHAEKCA; Toraa,
HanpuMmep, r10 MOXeT MCNosb30BaThb 9, HO He rll.

Mpumepsbi:

MpvMepbl HeNpaBUABLHOrO NMPOrpamMMMpPOBaHMUSA:

"r400", "pr[400]", "*pr[400]" MmakcuUManbHbIM MHAEKC MepeMeHHon r - 299
"r20" ncnonb3yembiin, HaNpuMep, Npv 3aAaHun nepemeHHol ri0

118 - MNapameTpnueckoe NnporpaMMupoBaHMe: HenpaBWUJ1bHbIN
MHAEKC NepeMeHHOn <j>

O6bsacHeHMe:
yKasaH Wan BbMUCNEH HEMNPaBWU/IbHbIN MHAEKC A7 NepeMeHHON <j>: NpaBW/ibHble 3HAYEHUA HAXOAATCSH B
mHTepsane ot 0 go 99.
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119 - NapameTpuyeckoe NporpaMMmMpoBaHMe: HenpaBW/ibHbIN
MHAEKC NepeMeHHOU <$>

O6bsicHeHMe:
yKa3aH Wiu BblMUCIIEH HEMPaBU/bHbIM MHAEKC ANS NEePEeMeHHON <$> : NpaBuibHble 3HAYEHUS HaxoaaTcs B
nHTepsane ot 0 Ao 299.

120 - MNapameTpnueckoe NnporpaMMupoBaHMe: HenpaBWU/1bHbIN
MHAEKC NepeMeHHOU <v>

O6bsACcHeHue:

yKasaH Wan BbMUCNEH HEMNPaBWUIIbHbIN MHAEKC A NEPEMEHHON <V>: MpaBW/ibHble 3HAYEHUS HAXOAATCSH B
nHTepsane oT 0 go 15 ¢ MakcuMasnbHbIM NPUEMSIEMbIM 3HAYEHMEM, KOTOPOE 3aBUCUT OT YMNC/Ia NEPEMEHHbIX <V>,
KOTOPbLIMX MOXET yMNpaBAsaTb NPUIOXEHMNE:

e MaKCKuMasibHoe 3HadeHue paBHO 15 npu 16 ynpaBnsieMblX NepeMeHHbIX

e MaKCUMasibHOE 3HayeHue paBHO 6 nMpu 7 ynpasBaseMbiX NEPEMEHHbIX

. ...

e HenpaBW/IbHO HW OAHO 3HauyeHue 6e3 Kakon-nMbo ynpaBisieMON NEPEMEHHON <v>,

121 - NapameTpuyeckoe NporpaMMmMpoBaHMe: HenpaBW/ibHbIN
MHAEKC NepeMeHHOn <0>

O6bsAcHeHMe:

YyKa3aH WM BbMUC/IEH HEMPaBUbHbIA UHAEKC ANS NEPEMEHHON <0>: NpaBW/bHble 3HAYEHUS HAXOAATCA B
nHTepsane ot 0 Ao 15 ¢ MakCcuMManbHbIM NPUEMNIEMbIM 3HAUYEHNEM, KOTOPOE 3aBUCUT OT YMUC/la NEPEMEHHbIX <0>,
KOTOPbIMW MOXET YNpPaB/iaTb NPUIOXKEHMKE:

e MaKCuMasibHOe 3HauyeHue paBHO 15 npu 16 ynpaBnsieMbix NepeMeHHbIX

e MaKCUMasibHOe 3Ha4yeHue paBHO 6 Npu 7 ynpaBfisieMbIX NepeMeHHbIX

* ...

e HenpaBWbHO HM OAHO 3HayeHue 6e3 Kakoh-nMbo ynpaBnsieMon nepemMeHHon <o>

122 - NapameTrpuuyeckoe nporpammupoBaHme: dyHKLUNA nMmeert
CJINLLKOM MHOro onepaHaoB (Makcumym: 30)

O6bsAcHeHue:
6bl1a BbBBaHa dYHKLMS C YnCIOM onepaHaoB 6onee 30, UTO ABASETCSA MaKCMMasibHbIM NpeaesioM onepaHaoB,
ynpasnsieMbIX 04HOWN dYHKLMER.

123 - NapameTrpuueckoe nporpammupoBaHme: pyHkUuun 6e3
onepaHaos

O6bsicCHEeHMe:
6b1a BbBBaHa YHKLUMS C HECKONIbKMMU onepaHaamMu 6e3 onepaHaoB. lNpuMep HenpaBUIbLHOIO
nporpammupoBaHus: "ifcase[]"

124 - NapameTrpuyeckoe nporpammupoBaHme: pyHKLUSA C
OWMN60OYHBIM YMC/IOM ONepaHAOB

O6bsAcHeHue:
6b1a BblBBaHa YHKLUUS C HECKONIbKUMM OMepaHAaMu C HenpaBWbHbIM YNCIOM onepaHaos. Mpumep
HenpaBwWIbHOro nNporpammupoBaHus: "ifelse[r0;l/2]

125 - NMNapameTpuyeckoe nporpaMmMmmpoBaHue: AefieHne Ha HOJ1b

O6bsacHeHMe:
B MaTeMaTu4yeckor onepauumn 66110 BbINOJHEHO Ae/eHMEe Ha HOMb. DTa ownbka ABNsSeTCs cneacTBUEM
MCNO/b30BaHMA MaTeMaTM4ecKkux onepaTtopos aenenus (/, %, #, ?)
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126 - NMNapamMmeTpuyeckoe nporpaMmMmumpoBaHue: 3HaYeHune
TpUroHometTpuueckom pyHkumm (sin, cos) He nonagaert B
uHTepBan ot -1 ao +1

O6bsAcHeHue:
6bl1a BbINnosHeHa obpaTHas TpuroHoMeTpuyeckasa gyHkuma (asin, acos), ecnum onepaHa He nonagaeT B MHTepBan
ot -1.0 go +1.0.

127 - NapameTpuyeckoe NporpaMMmMpoBaHMe: KBagpaTHbIN
KOpPEeHb U3 OTpMUaTeNIbHOro Ymcsa

O6bsAcHeHMe:
6bl1a BbiNoNHEHa PyHKUMA sqrt pacyeTa KBaApPaTHOro KOPHS C OTpuUaTeNbHbIM OnepaHaoM

128 - NapamMmeTpuyeckoe nporpaMmMmmpoBaHue: BoO3BeAeHue B
cTeneHb C HenpaBwW/ibHbIM Nokasarenem [MMHUMyM = O;
Mmakcumym = 10]

O6bsicHeHMe:
6bl1a BbINOSIHEHA DYHKLMA pOown BO3BEAEHUSI B CTEMeHb CO 2-M onepaHaoM (nokasaTeneM CTeneHu) He B
nHTepsane ot 0 go 10.

129 - NapamMeTpuyeckoe nporpaMmMmmpoBaHMe: HernpaBwu/bHas
(yHKUMSA reoMeTpruueckom 6ubnmnorekmn

O6bsAcCHeHue:

6bl1a BbINONIHEHA YHUBEpcanbHas MyHKUUSA reoMeTpuyeckorn 6ubnnotekn geol..] ¢ 1-M onepaHaoM, He
COOTBETCTBYIOLWMM NpaBuUbHOMY UMeHu. [puMep HenpaBMAbHOIO NMporpaMMmmpoBaHus - "geolaaa;l/2]": "aaa" He
COOTBETCTBYET NPaBWIbHOMY MMEHU

130 - MapameTpuuyeckoe nporpammupoBaHme: pyHKLUSA C

onyuweHHbIM o6si3aTeNnibHbIM dprymeHTomMm

O6bsicHeHMe:
6b11 onyweH obsi3aTenbHbIN apryMeHT gyHKuuK. MpuMepbl HeNpaBWIbLHOro NporpamMmmmnpoBaHus: "primp[;100.0]"
onyuweH 1-i aprymeHT, cuntaowmicsa obsasaTenbHbiM

132 - MNapameTrpnueckoe NnporpaMMupoBaHMe: HenpaBWU/1bHbIN
yron gnsa pacyera TaHreHca

O6bsAcHeHue:

owwunbka obycnaBnamBaeTCs UCMOJIHEHMEM TPUTOHOMETpUYeCcKon yHKLUMM tan npyu NnpuceBoeHun onepangy (yrny)
HenpaBWIbHOMO 3Ha4YeHUs1 ANs pacyeTa TaHreHca. [PUCBOEHHBIA Yrofl, YMEHbLUEHHbIM A0 YMCI0BOro MHTepBana
(0° - 360°), He MOXeT nMeTb 3HadyeHne 90° uam 270°, T. K. B 3TOM C/lydae pacyeT KacaTesibHOM NMwaeTcs
cMbicha.

134 - MNapamMeTpuyeckoe nporpaMmmMmmpoBaHue: CJIMLLKOM MHOIo

BCTPOEHHbIX Bbl30BOB K/IMEHTCKNX PyHKUMN (MakKCUMMyM: 5)

O6bsAcHeHMe:
YMCI0 BCTPOEHHbIX BbIB3OBOB KANEHTCKUX PYHKLUMI 6onblie 5. 3Ta owmnbka MoXeT 6bTb TOSIbKO CleACTBUEM
HeMNpaBUbHOMO 3aZlaHusl KIMEHTCKUX PYHKLMI Ha 3Tane KOHDUrypauum NpunoXeHus.

135 - NMNapamMeTrpuyeckoe nporpaMmMmmpoBaHMe: HernpasBwuJibHoOe
MCNOJIb30OBaHUE KJINEHTCKOU (PyHKL UM

O6bsAcHeHue:
CUTrHaNN3UpPYyeT, YTO 3anporpamMMMpPOBaH BbI30B KJIMEHTCKOW PYHKLMM, yXKe HaxoAslencs B cTeke, Uin
HEe3aKOHHOE UCMOJIb30BaHNEe YAaCTHOM KJIMEHTCKON dyHKL NN
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136 - NapaMmeTpnuyeckoe nporpaMmMmumpoBaHMe: HenpaBuJbHoOe
Mcnosib3oBaHMe apryMeHToB arg# res# var#

O6bsAcHeHMe:
olwmnbka, cBsi3aHHasi C UCMNOSIb30BAaHWMEM apryMeHTOB, OTBEAEHHbIX AN KIIMEHTCKUX YHKLWA B Nporpamme

137 - MNapameTpnueckoe NnporpaMMupoBaHMe: HenpaBWU/1bHbIN
MHAEKC UM UMA apryMeHTa arg#

O6bsAcCHeHue:

YyKa3aH WM BblMUCIIEH HEMPaBU/bHbIA UHAEKC ANS NEPEMEHHONM <arg> UKW He NpeacTaBNsieTCs 3aAaHHOM HU oAHa
nepeMeHHas C yKa3aHHbIM CUMBOJIMYECKUM MMeHeM. DTa ownbka MOXET CUrHaNM3NPOBaTbLCS TOJIbKO Ha 3Tane
3anMcn KINEHTCKUX DYHKLUN

138 - NapameTpuuyeckoe NporpaMMmMpoBaHMe: HenpaBW/ibHbIN
MHAEKC WM UMSA apryMeHTa res#

O6bsicHeHue:

yKasaH Win BblMUC/IEH HEMPaBWibHbIA MHAEKC ANs NEPEMEHHON <res> UK He NpeAcTaBsieTCsl 3aAaHHOM HU oAHa
nepeMeHHas C yKa3aHHbIM CUMBOJIMYECKUM MMeHeM. STa ownbka MOXET CUrHaNN3NPOBaTbLCA TOJIbKO Ha 3Tane
3anucu KJIMEHTCKNX PYHKL UM

139 - NapameTrpuyeckoe nporpaMmMmumpoBaHme: owmnbka ns-3a
Bbi30Ba KJIMEHTCKOWN (PyHKL UM

O6bsAcHeHue:
BO3HMK/IA OWKMBOYHAs CUTyaunsl, AMarHOCTUPOBAHHAs Ha YPOBHE KIIMEHTCKOM dyHKUMKN. Bonee nogpobHoO cM. B
AOKYMeHTauuK, NoCBSLWEHHOW KIIMEHTCKUM (PYHKUMAM, 3a4aBaeMbIM Ha 3Tane KOHOUrypaumm npunoxeHus.

140 - NMNapameTrpuyeckoe nNporpaMmmMmupoBaHue: ouunbka B

MCNoJZIb30BaHUN (PYHKL NN, OTBEAEHHbIX ANA KINEHTCKUX (PYHKL NI

O6bsAcHeHMe:
6bUTM MCMNOSIb30BaHbl PYHKLMM, OTBEAEHHbIE ANA KIMEHTCKUX YHKLWUA B NporpaMmMe

141 - NapameTpnueckoe NporpaMMupoBaHMe: HenpaBWUJ1bHbIN
MHAEKC apryMmeHTa var#

O6bsAcCHeHue:

YyKa3aH Wau BblMUCIIEH HEMPaBU/bHbIA UHAEKC ANS NEPEMEHHONM <var> UKW He NpeacTaBNsieTCcs 3aAaHHON HU oAHa
nepeMeHHasi C yKa3aHHbIM CUMBOJIMYECKUM MMeHeM. DTa ownbKka MOXET CUrHaNN3NPOBaTbLCS TOJIbKO Ha 3Tane
3aMMcn KINEHTCKUX DYHKLUN

12.4 Ownbkn npm o6paboTke N3MEeHAEMbIX reOMeTpun

3TO curHanbl OLIJVI6KVI, CBA3aHHblE C 3a4aHMNEM U3MEHAEMDbIX reOMeTpVIVI.

22 - HeBO3MOXKHO yAasIUTb rpaHb, €CNn AN Hee 3aiaHbl
onepauuvm

O6bsacHeHMe:
HEBO3MOXHO yAanuTb GUKTUBHYIO rpaHb, Ha KOTOPOM 6blIM 3anporpaMMMpPOBaHbl onepauuu.

DOeiicTBuA:
yAanuTb BCe onepauun, 3anporpaMMmMpoBaHHbie Ha PUKTUBHOWM rpaHKn, a 3aTeM yAanuTb rpaHb.

144 - N3meHAeMble reoOMeTpumn: ucxoaHas rpaHb HEeBEepHa Win He
3apaHa

O6bsAcHeHue:

MCXOAHOM rpaHu 6bl1 MPUCBOEH HenpaBWbHbIM HOMep. DTO BCceraa Homep UKTUBHOM rpaHu (bonee 6) 1 MoxeTt
03HauyaTb, YTO yKa3aHHas rpaHb:

e He 3ajaHa

e MMeeT HOMep, 60NbLWNI UNM paBHbIN TeKyLen PUKTUBHON rpaHn

e MMeeT HenpaBWIbHY FreOMETPUI0 (TOUYKU HE Pa3fIYHbl UIN Ha OAHOM JIMHWUK).
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145 - A\3MeHsseMble reOMeTpuMn: He BCe BEepLUUHbI FrpaHM

Pa3/INYHbI
O6bsAcHeHMe:

HE BCE€ TpU BEPLUMNHDI OI'Ipe,EI,EJ'IﬂEMOVI CbVIKTVIBHOVI nnum aBTOMaTVI‘-IeCKOVI rpaHu 3agaHbl pa3sIN4yHbIMW.
146 - N3MeHAeMble reOMEeTPUU: BEPLUMHDbI FPAHN HAXOAATCA Ha
OAHOM JINHUMU

O6bsAcCHeHue:

TpW BepLUMHbI onpeaensieMon GUKTUBHON MM aBTOMaTMYECKOM rpaHu 3aAaHbl HA O4HON NNHUK.
147 - '3MeHsseMble reoMeTpuun: HenpaBuJibHasa NonsApHas
reomMeTpus rpaHum

O6bsAcHeHMe:

npousowsna ownbka reoMeTpMyecKoro Tmna npu 3agaHum pebpa rpaHun B NonspHbIX KoopaMHaTax. B yacTHocTH,
3Ta owunbKa CUrHanMs3npyeTcsi Npyv BO3HUKHOBEHWM YCJIOBUSI BEKTOPA MOASIPHOM CUCTEMbI, BbIMUCIEHHOIO
6eCKOHEYHbIM.

Mpumep:
Cnyuali HenpaBWIbHOrO NMPOrpamMMMpoOBaHNsA COOTBETCTBYET 3afaHUSAM:

WcxonHaR rpaHe DEwmi eng =

P0: Hauyano koOpOMHAT rpaxW

KoopomunaTta X 0
Koopownata Y 0
Koopouharta 2 0

P1: Touka Ha ocw 1+

Alxy)® - || 90
)‘: -
z -

FZ: Toyka Ha rpaHy B HENPaeneHl '+

Koopmunata X 0
Koopmsnata Y h
Koopomuhata 2 0

|

Owmnbka kacaeTcsa Touku P1l: peweHneMm MoxeT 6bimb:
P1: Touka Ha ocu X+

= | 90
- | 40
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148 - N3MeHAeMble reoMeTpun: HenpaBWuJibHas NMNJIOCKOCTb
BpalwjeHus

O6bsAcCHeHue:
npomsowna owmbka nNpu 3agaHnMm NJIOCKOCTU BpaLleHUs rpaHn (TOYKWM He passinyHbl UNM HA OAHON NUHUK).

Mpumep:
Cny4yan HenpaBWIbHOrO NPOrpamMMMpPOBaHUS COOTBETCTBYET 3a4aHUAM:

WexoaHan rpats Ofwmia emn

P0: Hayano koopOMHET rpaHW

Koopouhata X 0
Koopowdara v 0
Koopomuharta 2 0

P1: Touka Ha ocw 1+

Afxz)® -~ 90
1 ~| |50
Y+ -

FZ: Touka Ha rpasu B HaNpaeneHn 1+

Ajz+)® -
*2.22 -
Pl g
.
pil }.E
TonwwHa

il
kxq. §{+
Owwnbka KacaeTcs TOYkM P2: peleHnem MOXeT 6biTb:

F2: Touyka Ha rpaHu B HaNpaeneHl Y+

Pl

K Alx+)° = [0
x

— | nf -] 100

PO }|'l1'

Z

Py

149 - NameHsseMble reoOMeTpMn: HEBO3MOXKHO 3aAaThb TPETbio
TOUYKY rpaHu

O6bsAcHeHMe:
npousowna ownbka npu 3aaaHum TpeTbero pebpa npy NOMOLUM MNAOCKOCTU BpalleHUsl rpaHu
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Mpumep:
Cny4yan HenpaBWIbHOrO NPOrpaMMMpOBaHUS COOTBETCTBYET 3a4aHUAM:

WcxooHan rpats Ofwmi emn

| PO: Hawane koopousat rpatm |

KoopouHaTa X 0
KoopouHaTa Y 0
KoopouHara Z 0

[ P1: Touxa va oo xc+ |

Alay)® ~|( |30
X - |I
z -

Alz+)® | |0

w222 (|0

Tl +
%& o+
Owmnbka KacaeTcs TOUKM P2: pelueHneM MoxeT 6bTb:

—| P2: Touka 4a pakM B Hanpasnemm Y+

L ¥
Afz+)" -0
X
Z ¥ w272 | |0
i }.E &
T 7]
Py

150 - N3MeHsieMble reOMeTpuM: HernpasuibHasa raybmnHa Touku

O6bsicHeHue:

npousowna ownbka npu 3agaHum KOOpPAMHATLI TPETbEN OCK TOYKM B MOMSIPHbIX KOopAMHaTax. B yacTHocTu, aTa

owmnbKa BO3MOXHA NPV 3aaHNN KOOPAMHATbI B peXMMe YrioBOro npupalleHunsi, ecniv yron nmeet abcosoTHoe
3HayeHune, pasHoe 90°.

Mpumep:
Cny4yan HenpaBWIbHOrO NPOrpaMMMpPOBaHUS COOTBETCTBYET 3a4aHUAM:
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WcxogHan rpats OBwmi Bvn

P0: Hayano koopowHaT rpatn

Pl
K Koopauxata X 0
X

Koopouhata Y 0

L,
..... + K:.:, AMH3TS z D
HK P

P1: Touka Ha ocw x+

F
k/\’ Alxy)® -] [30
x

x = |I

ATF - (90

FZ: Touka Ha rpaHu B HENPEBNEHMK T+

F
K KoopownaTta X 0
X

z _v| |Koopaumata Y ™
Py Koopowiarta 2 0
Z -
Pifme

TonuwmHa

Owmnbka kacaeTcsa Touku P1l: peweHneMm MoxeT 6biTb:

165 - N\3ameHAeMble reOMeTpUM: HeNnpaBWbHbIN pagnyc
3aKpPYyr/ieHUs rpaHm

O6bsicHeHMe:
6b11 3a4aH HEHYIEBOM paauycC 3aKpyrieHus rpaHu (paanyc NpUHMMaeTCs HyfIeBbIM, €CN <=3MNCWI0H KOOPANHATbI
*2.0), HO MeHbLUe paccTosHMA Mexay Touykamu PO n P1.

166 - NI3MeHsieMble reoMeTpum: olunMbka B pelieHMn reoMmeTpmm
NOBEpPXHOCTH

O6bsacHeHMe:
HEBO3MOXHO PELUMTb FEOMETPUYUYECKYH HEMPEPBLIBHOCTb MeXAY (PUKTUBHBLIMU FPaHAMMU.

167 - N3MeHsseMble reOMeTpun: MaKCMMaJibHOE YUCJIO JIEMEHTOB
Ha NOBEpPXHOCTU

O6bsicHeHMe:
Ha NoBepxHOCTU 60/blle HEBO3MOXHO BCTAaBUTb ApYyrne 3/1eMeHThl, T. K. 6bU10 JOCTUIHYTO MakcuMasnbHoe
ynpasnsiemoe yumcno (300).
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OwWwM6KMN Ha 3Tane KOMNUAALUU NPOrpaMMbl rpaHu

370 owmnbKkK, BO3HUKAIOLWME NPU KOMMUASILUW NPOrpaMMbl rpaHn. TONbKO B HEKOTOPbLIX Cllyyasix 3TO Cepbe3Hble
OWKNHBKN, He AoMNyCKatloLine BbINOIHEHUS NMPOrpaMMbl.

Bcerpa npuHuUMaeTcs peleHue no ymonvanutio (noapobHoe paccCMOTpeHUe KaXaoh OTAEeNbHOW CUTyauun cM. B
AOKYMeHTaLun No onepauusm).

151 - HenpaBuabHbIN KOA onepauuu <uMma pabouero kopga>

O6bsAcCHeHue:
yKa3saHHbI pabounin kog (B3aMeH <nMs paboyero koaa>) He 3a4aH B 6a3e AaHHbIX onepauuni, 3agaHHON Ans
NPWUIOXEHUS, UK XKe OH 3a4aH C APYrown TUNoJoruen.

DencTBuA:

e COOTBETCTBYHOLLAsA onepauus pelleHa pacnpocTpaHeHneM paboumx KoopamHaT C npeabiayliei onepaunm

e 3TO cepbe3Hasn owmbka, He NO3BONAOLANA BbINOJHATL NPOrpaMMy:

e AN YCTPaHEHUs OWMBbKN HeobXoAMMO 3aMeHUTb AaHHY 06paboTKy Apyro npaBuabHOM (Hanpumep, 3aMeHon
pabouero koaa).

KOHTeKcT:
3Ta owmnbKa MOXeT BO3HUKHYTb MpU CUYUTbIBAHUM NporpamMmbl ¢ daiina

152 - NMNapameTp <vMsA napaMeTpa>: HenpaBW/ibHOe 3Ha4YeHue

O6bsAcCHeHue:
yKa3aHHOMYy napameTpy (B3aMeH <uMsa napameTpa>) 6bU10 NPUCBOEHO 3HAYEeHWe, He BXoAsilee B UHTepBarn,
onpeaesieHHbIM Npu KOHMUrypaumm

DeincTBuA:
e 3TO cepbe3Hasn owmbKa, He NO3BOJIAILLASA BbINOHATL NPOrpamMMmy

153 - NapameTrp <uMsa napaMmerTpa>: 3aaartb popmar "$nn"

O6bsAcHeHue:
B kKoMaHAae FOR He 6bl1 NnpaBuabHO 3a4aH NMepBbii TEPM O4HOMO M3 TPEX BbIPaXKeHUM

KoHTeKkcT:
OTa owmnbKa MOXET BO3HWKHYTb TOJIbKO MpW NPOrpamMMmMpoBaHnmn MakpornporpaMmbl.

Mpumep:

MpuMep NpaBWUIbHOIO 3a4aHnsa:
FOR ( $0 =r1 to $0 <=1r2; $0 = $0+r3)
{

} ENDFOR

rae nepBbil TEPM KaXA0ro BbIpaXeHWUs BblaeNeH XMPHbIM WwWpnudToM. NS Kaxaoro TepMa, Kak
TpebyeTcs, ucnonvlyetcs dopma $0 (He obazaTesibHO, YTO6bLI BCEeraa ykasbiBasacb O4Ha M Ta Xe
nepeMeHHas).

MpuMep HenpaBUAbHOIO 3aJaHus:
FOR ( $0 =rl to $0+5 <=1r2; $0 = $0+r3)
{

3 ENDFOR
rae HenpaswuJibHOE 3aaHME NOAYEPKHYTO.

155 - CBOMCTBO <MMSA NONA>: HEAONYCTUMOE 3HaYeHue

O6bsAcHeHMe:

yKasaHHOMY CBOWCTBY 6bU10 NPUCBOEHO 3Ha4YeHWe, He BXOAsLlee B UHTEpPBas, onpeAesieHHbli B KOHDUrypauum.
</Ms nonsi> MoXeT 6bTb 3aMEHEHO Ha:

“L" ans Cnos

“B” pns KOHCTpyKLuK

0", “M”, “K”, “K1”, “K2" ons coOTBETCTBYHLLEro nons

DOeiicTBuA:
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ecnv 6bU10 3aZlaHo OoTpuLaTesibHOe 3HaYeHUe, CBOWCTBY 3ajaeTcs 3HadyeHue 0. Ecnv 3ajaHHoOe 3HayeHue
npeBbllaeT MakCMMasibHOE 3HauYeHue, 3ajaHHoe B KOHdUrypaumm, CBOMCTBY 3aaeTcs MaKCMMasbHO AOMycTMMoe
3HauYeHue.

156 - None <uMmsa nona>: 3Ha4YeHUe He COOTBETCTBYET 3afjlaHHOMY

MUHUMYMY

O6bsAcHeHMe:

3TOT CUrHan OTHOCUTCS K MOJIIO B K/IMEHTCKOM pasaesie. OH NpuBOAMTCS B rpynne o6wmux owmnbok
NnporpaMMMpoOBaHUs Mo Nogobuio curHana. YkasaHHoMy nono 6bU10 3a4aHO 3HAaYEeHUE HMXKE MUHUMANBLHOIO,
onpeaeneHHoro B KoHdburypauun. B niobom cnyyae, 3To HecepbesHas npobnema (npeaynpexaeHue).

DeiicTBuA:
B Nt060M cny4yae, 3ajaHHOE 3HauYeHWe COXpaHsIeTCs. YUnTbiBas 0CO6€HHOCTU KIIMEHTCKUX pasfenos, BCe
pelleHMsa No 3a4aBaeMbIM MOSAM ONpeaesiaTCa Npy NocseayoweM TofIKoBaHuK (T. €. Ha 3Tane onTuMusauum).

157 - None <uMsA nonsa>: 3HaYeHue nNpesBblllaeT 3afAaHHbIN
MaKCUMyYM

O6bsAcHeHue:

3TOT CUrHan OTHOCUTCS K MOJIKO B K/IMEHTCKOM pasfesie, TOYHO TaK, Kak npeabiaywas ownbka. YKkasaHHOMY Moo
6bU10 334aHO 3HaYeHWe, NpeBblakLee MakCcUManbHoe, onpeaeneHHoe B KoHdurypauum. B niobom cnydae, aTo
Hecepbe3Hasa npobnema (NpeaynpexaexHune).

DencTBuA:
B /1l060M Cny4yae, 3aiaHHOE 3HaUYeHUe COXPAHSIETCA. YUnTbiBass 0CO6€HHOCTU KIIMEHTCKUX pasaenos, Bce
pelleHns No 3a4aBaeMbIM MNOJSIAM ONpeaensaoTca Npy NocaeayolweM ToNKoBaHuKM (T. €. Ha 3Tane onTuMusauum).

158 - MogenupoBaHuMe: Koa WK NocneaoBaTesIbHOCTb KO OB

HenpaswuJ/ibHa

O6bsAcHeHMe:
3TOT CUrHan OTHOCUTCSH K CTPOKE B pa3aefie MoAeSIMpoBaHMA U yKasbiBaeT HeMNpaBUbHbIA KO WUAN HENPABUbHY O
nocnenoBaTesibHOCTb KOAOB.

DOeiicTBuA:
B Nto60M cny4dae, 3ajaHHOE 3HayeHWe coxpaHsieTcsa. [Ns CTUpaHUS cUrHana owmnbkn Heo6XoAMMO yaanuTb Unm
WU3MEHWTb COOTBETCTBYIOLNIA pa3aen.

161 - ABTOMaTU4YECKNX rPpaHen C/IMLLKOM MHOIO UM OHMU
HEeAOoCTYMNHbI

O6bsAcHeHue:
HEBO3MOXHO 3a4aTb Ha4yano KOOpAMHAT aBTOMaTUYECKOW rpaHu BCNeACTBME CAUWKOM 60/bLIOro Yncna
CO34aHHbIX rpaHen (Makc. yncno: 400) unm NOTOMy, YTO OHWM He NPeACTaBASATCS 3a4aHHbIMW.

DencTBuAa:

e CooTBeTCTBYylOLWas onepaumns peweHa 6e3 3agaHMs aBTOMAaTUYECKOWN FpaHn

e 3TO cepbe3Hasn owmbka, He NO3BO/IAIOLLAS BbINOTHATL NPOrpaMMy

e /151 YCTPaHeHUs oWwnbKkM HeO6X0ANMO U3MEHUTb NPOrpaMMmMpoBaHue (yaanuTb onepaumio AN yMeHbLWNTb
obliee YMCN0 3aAaHHbIX aBTOMATUYECKUX FPaHen UAn UCNob30BaTh HEABTOMATMUYECKY UCXOAHYIO rpaHb).

KoHTeKkcT:
OTOT curHan MoXeT noaasaTbcs npu 06paboTke Koga onepauunu, 3ajarolero aBToOMaTUYECKY rpaHb.

162 - None F: HeaonycTuMoe 3Ha4yeHue

O6bsacHeHMe:
6bU10 3a4aHO HenpaBW/IbHOE 3HAYEeHME CBONCTBY onepauun [paHb NpUMEHEHWUS.

DencTBuAa:
e OTO cepbe3Has owmbka, He NO3BONAOLWANA BbIMOMNHATL NPOrpamMMy:
e [ON15 YCTPaHEHMS OWNEKM HEO6XOAUMO U3MEHUTb NPOrpaMMUpPOBaHUE.

KOHTeKcT:

OTa owunbka MOXeT BO3HUKHYTb TOJIbKO MPpW NporpaMMmpoBaHum paHun AeTanu U MoXeT COOTBETCTBOBaTb OAHOMY
M3 crefylowunx cryvyaes 3a4aHus:

e aBTOMaTUYecKas rpaHb C Hepa3pelleHHbIM PeXxXnMom

e aBTOMaTM4ecKasi rpaHb, KOTOpas He NMpeAcTaBnsieTCs 3aAaHHOWN

PepakTop nporpamm



CoobueHuns 06 owmnbke 342

12.6

e HeaBTOMaTuyeckas rpaHb (peanbHas nam GUKTUBHASA), KOTOpas He NpeAcTaBAseTCs 3a4aHHOMN.

190 - Onepauuu 3a npeaesiaMm npuMmeHeHns (0Cb <MMS OCU>)

O6bsacHeHMe:
co3jaHue onepauuun npeBsbiaeT 30HY WK ANVHY NpuMeHeHusl. CooblieHme yKasbiBaeT OCb WM OCU, AN KOTOPbIX
6bU1 NOAKNOYEH CUrHa.

DeincTBuA:
e Ecnu curHan cooTBeTCTBYET owwmMbKe, BbiIMOSIHEHWE NPOrpaMMbl HEBO3MOXHO.

KoHTekcT:
STOT CUrHan MOXeT noAasaTbCs Npu nNpuMeHeHun onepauunn SUBNEST, ecnm co3aaHve onepauui HaxoamTcs 3a
npeaenamv 3anporpamMMmMpoBaHHOM 30HbI rabapura.

Ownbkm B onepaumsax npodpunsa

192 - PacueTHbl1 paanyc 6eckoHeueH

O6bsAcHeHMe:
6bU10 BbMUCNEHO 6ECKOHEYHOE 3HaUYeHWe paanycC-BeKTopa NoSISIPHON CUCTEMBI.

KoHTekcT:

OTO0 pacnpocTpaHseTCs Ha cneaylolme onepauunn:
e LO4 [koa = 2204]

e LO5 [koa = 2205]

e LO6 [koa = 2206]

e LO7 [koa = 2207]

193 - HyneBou paauyc

O6bsAcHeHMe:
6bU10 BbMUCNEHO HYJIEBOE 3HaYeHMe Ana paauyca NonsipHOM CUCTEMbI AW Ayru. STOT curHan obpabaTbiBaeTcs
Kak npegynpe>peHue, a He Kak olmbka.

194 - HenpaBunbHas ayra

O6bsicHeHMe:
Ayra 6buia 3agaHa HenpaBWIbHO WM HEAOCTATOYHO (LEHTP He 3aAaH, pasfnyHbl HayasbHbIA U KOHEYHbIN
paavychbl).

195 - HenpaBunbHana cekyLwjasn

O6bsAcCHeHue:

HenpaBuWbHO 3ajaHa cekylwas (He 3alaHa WM TOYKM He pas/iMyHbl, WK HenpaBuibHa reomeTpuyeckn). Cekyuas
AOJ/HKHa 3ajaBaTbCA:

e BYMS passiMyHbIMKU TOYKAMWU UK

e OJHOM TOYKOM M O4HWUM YT/IOM.

196 - HenpaBunbHasa KacaTesnbHasA B Havasne

O6bsAcHeHMe:

HenpaBU/bHO onpejeneHa KacaTefibHas B Havane (He 3agaHa WM HenpaBwibHa reoMeTpuyecku). Cekyluas
[OJXKHA 3a4aBaTbCs:

e YIIOM MK

e BYMSl pas/iMyHbIMK TOYKAMMW.

3TO0T curHan obpabaTbiBaeTca Kak NpeaynpexaeHue, a He Kak olunbka.

197 - HenpaBunbHaA KacaTeJ/ibHasA B KOHLe

O6bsAcHeHMe:

HenpaBuW/bHO 3ajaHa KacaTesibHas B KoHUe (He 3aAaHa uan HenpaBWibHa reoMeTpuyecku). HanoMmnHaeMm, 4yTo
ceKylaa Ao/HKHa 3a4aBaTbCa:

e YIIOM MK

e BYMSl pas/iMyHbIMK TOYKAMMW.

3TO0T curHan obpabaTbiBaeTca Kak NnpeaynpexaeHue, a He Kak olunbka.
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198 - PacueTHas ToOUYKa BHe OTpPEe3KOB

O6bsacHeHMe:
B chacke WM B CKPYIJIEHUN peLleHne HaxoaAUTCS 3a npeaesniamMmy M3Ha4yaslbHO 3anporpaMMMPOBAHHOMO OTpe3Ka.

199 - HecyuwecTByrouwana TouKa nepece4yeHus

O6bsacHeHMe:
CUrHan B C/lyyae ABOMHbIX Ay, €C/IN HE HAaXOAUTCS peLUeHue.

200 - HenpaBunbHaa ayra (TOYKM He pa3JiIuuHbI)

O6bsAcHeHMe:

Ayra 3afiaHa HenpasBWIbHO, MPUYMHA COCTOUT B COBMAAEHWUM TOUYEK AYrM U/UNKM Touyek C LeHTpoM. Cnyyau
ownbKu:

e fyra, 3afaHHas TpeMs TOYKaMu: TPU TOUKU HE pasfnyHbI;

e fyra, 3ajaHHas ABYMS TOYKaMW M LLEHTPOM: LLEHTP COBMaAaeT C TOYKOM Ayru

201 - HenpasunbHana ayra (TOYKM HAa OQHOM NPAMON)

O6bsicCHeHMe:

npu onpeaeneHnun Ayru ToukaMm Touku 6bUn 3aZaHbl HA 04HOM NpaMon. Ecnv ayra MMeeT NpocTpaHCTBEHHYO
pasBepTKy, 3Ta ownbKa CUrHaNM3MpyeT TakxXKe Caydyan Kpyra Win HayanbHOW, KOHEYHOM TOUYKM U LLeHTpa Ha
OAHOW NpsIMOMA.

202 - OBan: HenpaBW/bHbIN paaunyc

O6bsAcHeHMe:
npuv KOHbUrypaumm oBana MeHblWn paanyc 3aaaH 60MblMM UAW PaBHbIM MEHbLUE MOMyOoCH.
3T0T curHan obpabaTbiBaeTca Kak npeaynpexaeHue, a He Kak olunbka.

203 - OBan npeBpaTU/ICAa B Kpyr

O6bsAcHeHMe:
npv NOCTPOEHUM OBana ABE MOJyoCU ornpesesieHbl 0AMHAaKOBbIMUA. ITOT CUrHan obpabaTbiBaeTcs Kak
npepynpexaeHue, a He Kak olunbka.

204 - OBan: ocb/0OCHM HyJiIEBblE WM HeNnpaBW/ibHble

O6bsicHeHue:
npy NOCTPOEHWM OBana ofHa unu obe Nonyocu Hynesble (pasHULA MeXAy 3HAaYEHUSIMU 3HaYMTesNbHa, eciun
6onblue 30CUNOH).

205 - dnnunc/OBan: HavyanbHaA TOYKa BHe rabapuTtoB KOHyca

O6bsAcHeHMe:
npy NOCTPOEHMM OBana WM 3A5MNCa HavaslbHas ToUuka okasblBaeTcsl 3a npeaenamMm rabapuTHoro
NPsSIMOYrofibHUKa, 3aAaHHOT0 AJ1S KOHUYECKOro CeYyeHus.

206 - NMpAMOYrosibHUK: Henpasw/ibHasA 0Cb/0OCHU UIN paguyc

O6bsAcHeHMe:

npyv NOCTPOEHMM NPAMOYFOSIbHMKA O0AHa unn 06e 0CKu 3aZaHbl HyNeBbIMU (pasHMLa MexXxay 3HauYeHUs MU
3HauuTenbHa, ecnu 6osblle 3OCUAOH) UM paauyC CKpYrieHUs 3a4aH TakuM, YTO OH BbIXOAMT 3a rabapuThbl
NpsIMOYronbHUKa.

207 - MHOroyroJibHMK: HenpaBuJIbHOE YUCJZ1I0 CTOPOH

O6bsAcHeHue:

B onpejesieHMn onepaumm MHOroyrosibHMka 6buU10 3a4aHo HeAeWCTBUTENbHOE YMCI0 CTOPOH: MpUHMMaeTcs
3HaueHune oT 3 fo 99. B nobomM cnyyae, 3TO Hecepbe3Has npobnema (nNpeaynpexaeHue): HeaenCcTBUTENbHoe
3HayeHWe NpuUBOAWTCS B YKa3aHHbIA MHTepBan.
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Ownbku B nognporpamMMe wWin Makponporpamme

208 - 3anporpaMMMpOBaHHbIA MHCTPYMEHT: COBNageHue He
HavupaeHo

O6bsAcHeHMe:

cnyyal cooTBeTCTBYWero koga Tmna STOOL (3anporpaMMMpoBaHHbIA UHCTPYMEHT), 4TOObI yKasaTb, 4TO
AencTtBuTenbHas obpaboTka He 6ba naeHTUdMLMpoBaHa. ITOT curHan obpabaTbiBaeTcs Kak npepynpeXxaeHue,
a He Kak owwubka.

CuTyauum owmnbku:

e B nosne UMa 3anporpaMMnpoBaHHOro MHCTpyMeHTa Hu4ero He 6bU10 Ha3Ha4YeHo

e VMeHa, yKasaHHble B nose UM, He yuuTbiBalOTCS NpW 3an/iaHMPOBaHHOM onepauun Ha HayaslbHOM 3Tane.

e ornepauusi NPUMEHSIEMOro MHCTPYMEHTa He AelCTBYeET.

209 - HenpasunbHOoe NpuMeHeHune 3anppoBaHHON NPOrpaMmMmbil

O6bsAcHeHue:

3afaHHas nognporpamMma (MM Makpornporpamma) He cobntogaeT KpuTepuu, onpeaeneHHbole ans kpunrtorpadun.
CuTyauum owmnbku:

e halin He COOTBETCTBYET MaKponporpamme;

e KOA NpuMeHeHus - obuwiero Tuna SUB;

e alin He MMeeT COOTBETCTBMUSA C NOAMUCHIO 6a3bl AAHHbLIX KIIMEHTCKUX Onepauunii;

e alin nMeet aTpubyThbl, HE COOTBETCTBYIOLWME HACTpPoONKe B 6a3e AaHHbIX onepauui.

KoHTekcT:

STOT CUrHan MOXEeT O3HayaTb OAHY W3 C/eAyoLWNX CUTYyaUnn:

e KpunTorpadums noanporpamMMbl BbINOSIHEHA NOC/IE UCMNONb30BaHMA dalina;

e TeKyllas CTPYKTypa MpUIOXKEHUS He Bbigana noannucKn, COOTBETCTBYHOLWEN 6a3e AaHHbIX KIIMEHTCKUX onepauui;
e halin, COOTBETCTBYOLWMI 3aMbpPOBaHHON NporpaMMe, 6bU1 B3/IOMaH BPYUHYHO.

210 - HenpaBuwabHOEe MMA nNoaAnNporpaMMbl

O6bsAcCHeHue:
MMS noAnporpamMmbl (UM MakpornporpaMmbl) 3a4aHo HernpaBuibHO. CuTyauum ownbKku:
e 33[aHO HemnpaBWibHbIMKM CUMBONamun: "#%;/\;"

e 33ajaHo bonee, yem C OAHUM CUMBOJIOM ",

211 - NoanporpamMmMa He cyuwlecTtByeT

O6bsAcCHeHue:
noanporpamMma (MM MakponporpaMMa) He CywecTByeT WM He MOXeT bbb cymnTaHa.

212 - Yka3aHHbIW (hann nMeeT HenpaBwuibHbIX chopMmaTt Ans
noanporpaMmmbil

O6bsAcHeHMe:

yKa3saHHasi nognporpamma (UaM Makpornporpamma) MMeeT HenpaBWibHbIM popMaT. DTOT CUrHaN MOXeT Takxe
yKa3biBaTb, YTO AeflaeTcs Monbirka NpPUMEeHUTb MakponporpaMMy ¢ 06LMM KOAOM MOAMPOrpaMMbl, He MUMest Ha 3TO
npaea.

213 - HenpaBu/bHbIX HOMEP FPaHMn

O6bsAcHeHMe:
6bU10 3anNpoLIEHO NPUMEHEHME FPaHN C HEMpaBWbHLIM MAEHTUDUKATOPOM (HOMep MeHblle 1 unu 6onblie 99).

KoHTekcT:
STOT CUrHan MOXET 03HayaTb OAHY M3 CNeAyoLWmnX CUTYaLni:
e 334aH HOMep rpaHu MeHblle 1 nnn 6onble 99;
e B NporpaMMe rpaHu aetasnu:
* Ha aBTOMaTMYECKOW rpaHu NpPUMEHEH BJIOXEHHbIN BbI30OB NOAMNPOrpamMmbl;
e onepauwus SSIDE (onepaumnsa 3anporpaMMMpOBAHHOINO BAIOXXEHHOIO Bbi30Ba) Onpeaesnnina HenpaswubHY O
rpaHb NMPMMEHWMOWN NOANPOrpamMMbi;
e onepauwus SSIDE (onepaumnsa 3anporpaMMMpOBaHHOIO BAIOXXEHHOIO Bbi30Ba) Onpeaesnnina HenpaswuibHY O
rpaHb AN5 MpUMEHEHKs.
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214 - AcxoaHbIAN TEXHOJIOTMYECKUU 3JIEMEHT HEe NPUMEHEH

O6bsAcCHeHue:

Cny4an CNIOXHOro Kkoga C napaMeTpoM 3ajaHusa onepaumy TEXHONOMMKU Mo MMEHU C Hepeann3oBaHHOW onepauuei.
OTOT CUrHan MOXeT yKasbiBaTb, YTO He bblla HalleHa onepauusi, ToyeyHas Wiu NOArOTOBKMU, C YKa3aHHbIM
MMEHEM WM YTO onepauunst HeAeWCTBUTENbHA N0 KOMNUASLUKM unn paboyemy Koay.

3TOT curHan obpabaTbiBaeTCcs Kak npeaynpexaeHue.

216 - He yaanocb npouuTtaTtb noagnporpamMmmy

O6bsAcCHeHue:
6bl1a BbiIBNEHa owKMbKa Ha 3Tane NpoyYTeHUs noAnporpamMmbl (UM MaKpoMnporpaMmbl)

217 - He 3apgaHO MMSA nNoANpPOrpaMmMmbl

O6bsAcHeHMe:
He 6bU10 3a4aHo MMs noanporpamme (UM MakponporpaMmme)

218 - CozpaHMe KpMBOM He NPUMEHNMO

O6bsAcHeHMe:

0Ka3asloCb HEBO3MOXHbIM CO3A4aTb KPUBYIO CManH, Tak Kak He 6bUM 0no3HaHbl NPOMWIN, K KOTOPbLIM MPUMEHATb
TpaHcdopMaumo. Ecnu He TpebyeTcsa yAanuTb nepBoHayvasbHble onepauum, 3ToT curHan obpabaTbiBaeTcs Kak
npepynpexaeHue, a He Kak olwunbka.

219 - BbieMKa He npuMeHuMa

O6bsAcHeHMe:

0Ka3asloCb HEBO3MOXHbIM MPUMEHUTb BbIEMKY, TaK Kak He 6bUiM OMo3HaHbl NPoduIM, K KOTOPbIM €e NPUMEHUTb.
Ecnn He TpebyeTcs yaanuTb NepBoHavabHble onepauunn, 3ToT curHan obpabaTbiBaeTca Kak npeaynpexxaeHue,
a He Kak owwubka.

220 - BpauweHue He NpUuMEeHUMOo

O6bsicHeHMe:

0Ka3aloCb HEBO3MOXHbIM NPUMEHUTb Tpebyemoe BpalleHne BCleaCTBME:

e BHYTPEHHUX MpeAenoB pa3BepTbiBaHUIO NOANPOrpaMMbl (MM MakpomnporpamMmbl): pasBepTbiBaHVEe, B CBOKO
oyepenb, NpUMeEHsIET noanporpammy (MnM Makponporpammy), AN KOTOPbIX TpaHCchopMauma He gonyckaeTcs (B
KOHdUrypauun 6a3bl faHHbIX onepauunin);

e TOro, YTO AJ1S 3TOr0 Xe MPUIOXKEHNS He AonycKaeTcsa TpaHchopmauus (B KOHDUrypauum);

e pasBepTbiBaHWS NOANPOrpaMMbl (MM MakponporpamMMbl) BKAOYAeT Ayru, 3aAaHHble HAa NJOCKOCTAX, OTJNYHBIX
OT Xy, HO He CKOHGUrypmupoBaHa BcrnomoraTenbHas onepaumnsa A10 [koa = 2110].

221 - NHBEepcuAa He NpuMeHuMa

O6bsicHeHue:

0Ka3a/loCb HEBO3MOXHbIM NPUMEHUTb TpebyeMyto MHBEPCUIO BCNIeACTBUE:

e BHYTPEHHUX MpeAenoB pa3BepTbiBaHUIO NOANPOrpaMMbl (MM MakpomnporpamMmbl): pasBepTbiBaHWE, B CBOKO
oyepefnb, NpUMeEHSsIET noanporpammy (MnM Makponporpammy), AN KOTOPbIX TpaHCchopMauma He gonyckaeTcs (B
KOHdUrypauun 6a3bl 4aHHbIX onepaumni);

e TOro, YTO AS1 3TOr0 Xe MPUIOXKEHNS He AoMNyCcKaeTcsa TpaHcdopMauus (B KOHDUrypaumm).

222 - 3epKanbHOE OTpa)XeHue no X He NpMMeHuMo

O6bsicHeHMe:

0Ka3asloCb HEBO3MOXHbIM NMPUMEHUTb TpebyeMylo CUMMETPUIO BCNeACTBME:

e BHYTPEHHUX NpeAenoB pa3BepTbiBaHUIO NOANPOrpaMMbl (MM MakpomnporpamMmbl): pasBepTbiBaHWE, B CBOKO
oyepefnb, NpUMeEHSsIET noanporpammy (MnM Makponporpammy), AN KOTOPbIX TpaHCchopMauma He gonyckaeTcs (B
KOHMUrypauun 6a3bl faHHbIX onepaumni);

e TOro, YTO AS1 3TOr0 Xe MPUIOXKEHNS He AoMnyCcKaeTcsa TpaHcdopMauus (B KOHdDUrypaumm).

223 - 3epKanbHOe OTpa)XeHue no y He NpuMeHuMo

O6bsicHeHMe:

0Ka3asloCb HEBO3MOXHbIM NMPUMEHUTb TpebyeMytlo CUMMETPUIO BCNeACTBME:

e BHYTPEHHUX MNpeAenoB pa3BepTbiBaHUIO NOANPOrpaMMbl (MM MakpomnporpamMmbl): pasBepTbiBaHWE, B CBOKO
oyepefnb, NpUMeEHsIET noanporpammy (MnM Makponporpammy), AN KOTOPbIX TpaHCchopMauma He gonyckaeTcs (B
KOHdUrypauun 6asbl faHHbIX onepaumni);

e TOro, YTO AN 3TOr0 Xe MPUIOXKEHNS He AoMnyCcKaeTcsa TpaHcdopMauus (B KOHDUrypaumm).
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224 - PactArmsaHve He NpMMeHNMo

O6bsAcCHeHue:

0Ka3alloCb HEBO3MOXHbIM NMPUMEHUTb TpebyemMoe pacTsrmBaHve BCneacTBUE:

e BHYTPEHHUX MpeaenoB pa3BepThbiBaHUIO NoANPOrpaMmbl (UM MakpomnporpamMmbl): pa3BepTbiBaHWEe, B CBOKO
ouyepeab, NpUMeEHSET nNoanporpamMmy (MAM Makponporpammy), AN KOTOpbIX TpaHCcdopMaumsa He gonyckaeTcs (B
KOHbUrypaumm 6asbl AaHHbIX onepauuin);

e TOrO, YTO A/ DTOrO Xe MPUIOXKEHUS HEe fonycKaeTcsa TpaHcdhopMaums (B KOHbUrypaumm);

e pasBepTbiBaHWe NoANpPOrpaMmbl (MM MakponporpamMMbl) BKAOYaeT Ayru, 3aAaHHble Ha MIOCKOCTSAX, OT/INYHBIX
OT Xy, HO pacTarvBaHue TpebyeTcsi TONbKO B MJOCKOCTU Xy.

225 - 3anporpaMMMpOBaHHbIA MHCTPYMEHT: OAHA WIN HECKOJIbKO
onepauuin 6bIJIM UCKJTHOYEHDI

O6bsAcHeHMe:

npw BbINO/THEHUN KOAA 3anporpaMMUPOBAHHOIO MHCTpPyMeHTa (Hanpumep, STOOL) oAHa MM HECKONIbKO onepauui
M3 yKa3aHHbIX M0 MMeHW 6blla UCKJYEeHa U3 TpaHcdhopMaumm, T. K. HECOBMECTUMA C 3TUM UHCTPYMEHTOM.

3TO0T curHan obpabaTbiBaeTca Kak npeaynpexaeHve, a He Kak owubka.

226 - YUpe3aMepHOe Y1CJ/1I0 BCTPOEHHbIX BbI30OBOB NoAnNporpaMmbl
(makcuMmymMm: 5)

O6bsAcHeHue:

pasBepTbiBaHWe NoANporpaMmbl (MM MaKponporpamMMbl) NPEBbLICUIO YNCIO BIOXKEHHbIX MPUIOXEHUI (Mnn
Makponporpammel). MakcuManbHOE YMCIO BAIOXEHHbIX NMPUTOXEHWNIA:

e 5: B cnyyae TMNONOrMM NporpaMmbl;

e 4: B cnyyae TMNOJOMMKU NOAMNPOrpaMMbl U MaKpOMpPOrpamMmbl.

OTOT CUrHan MOXEeT COOTBETCTBOBATb TakXe PeKYpPCMBHbIM BbI30BaM NMPOrpamMMupyeMbiX MHCTPYMEHTOB (KoAbl
STOOL). B 3TOM cnyyae B/IOXEHWE BbBOBOB MMEET pa3BepTKY, KOTOPYHK MOXHO Ha3BaTb BEPTMKA/IbHOM, BLAOSb
TekcTa nporpamMmbl (MOANPOrpaMMbl MW MaKpPOMpPOrpamMMbl).

227 - KnneHTtckasa ownbka HoMep <KoA KJINEHTCKOM OWMn6Kn>

O6bsAcHeHue:

pasBepTbiBaHWe NoAnporpaMmbl (MM MakponporpamMMbl) pacrno3Hano KINEHTCKYIO OWNOKY Mo TONKOBaHUIO
MHCTPYKLMM 3anporpaMMmMpoOBaHHON OLLIMOKN:

e ERROR [koa = 2009];

e BREAK [kog = 2005], MOXeET MCNOMb30BaTbCs TONbKO B TEKCTE MakKponporpammbl.

Homep 3anporpaMMmMpoBaHHOM OWNOKM 3aMeHseT <Ko KJIMEHTCKOM OWnbkn> B coobLieHnn.

OTOT curHan MoxeT Takxe obycnasnmBaTbCs MHCTPYKuUmen ERROR, 3anporpaMMmpoBaHHOM HENOCPEACTBEHHO B
TeKcTe nporpamMMbl. B 3TOM cnyyae 3TOT CUrHan reHepupyeTcs Ha 3Tane perncTpuvpoBaHus NporpaMmmbl u
CUrHaNN3UpyeT HEBO3MOXHOCTb BbINOJIHEHUS MPOrpamMMbl.

228 - HeB03MO>X>XHO 3aaaTb wWpUdT (HenpasuibHOE UMSA)

O6bsAcCHeHue:
HenpaBwneH 3agaHHbiM WpudT. Cnyyam owmnbku:

e He 3af4aHo ums wpudTa;

e NMS HeAEeUCTBUTENbHO BCNeACTBME Ype3MepHOM ANuHbI (Makc.: 32 cCMMBONa);

e HeaencTBUTENbHOE UMSA AN 3ajaHusa wpudTa, ynpasnsemoro cuctemon Windows ®;

e HeAelCTBUTENbHOE UMS Ana 3ajaHusa wpudTa TrueType;

e HeaeNCTBUTENbHOE UMSA AN 3a4aHusa KIMeHTCKoro wpudTa (dhain He HanaeH);

e KJIMEHTCKUI WPpUPT He 3adaeT AENCTBUTENbHOE 3HaYeHue BbiCOTbI WwpudTa (MUHMMYM: ancuioH * 100).
KoHTekcT:

3TOT CUrHan MOXET nogaBaTbCA B C/ly4dae NpUMeEHeEHUA noanporpaMmbl (VIJ'IVI MaKpOFIpOFpaMMbI) CO34aHNA TEKCTa

229 - HeBO3MOXXHO 3aAaTb YCTPOUCTBO ANA co3aaHMA wpudra

O6bsAcHeHMe:
BO3HMKJ/IA CUCTEMHAs OWKnbKa Npu 3a4aHnM YCTPOMCTBa oTo6paXkKeHust Ansa co3gaHus wpudTa.

KOHTeKcT:
3TOT CUrHaM MOXET NoAaBaTbCs B Cllyyae NpUMeEHeHWs NoANporpaMMbl (UM MakponporpaMMmbl) CO34aHUs TekcTa

PepakTop nporpamm



347

TpaCAD

12.8

OWM6KM JIOrMYeckKux ycsoBumn

3TO owmnbKK, CBSA3aHHbIE C NPOBEPKOM MPUMEHUMbIX K MPOrpaMMe SiorM4yeckux yCcaoBui. 3TO BCeraa cepbesHblie
OWKNHBKN, He AoMNyCKatloLine BbINOIHEHUS NMPOrpaMMbl.

230 - Yucno 3akpbiBarowmx ELSE nan ENDIF 6onbwe uncna
oTKpbiBarowmx IF

O6bsicHeHue:

STa owmnbka MOXeT yKasbiBaTb, YTO He 3aAaHo npeabiaylee ycnosue IF, B COOTBETCTBMU C YKa3aHHON
KomaHaow. Unu 6bino onpeaeneHo 6onbwe ELSE wnn ENDIF, yem IF. MNpoeeputb cooTBeTcTBNE Mexay IF, ELSE n
ENDIF. CTOMT NOMHUTb, YTO OTKPbTbIN IF He AosmkeH 3akpbiBaTbcs ENDIF.

KOHTeKcT:
Owwubka, KOTOpas MOXET BO3HUKHYTb, MOMUMO onpeaeneHust IF, Takxe npu NnpUMeHeHUN NOANPOrpamMMbl UK
MaKponporpamMmel.

Mpumep:

Cnyuali HenpaBWIbHOrO NMPOrpamMMMpoBaHNsA COOTBETCTBYET:
IF ...

IF...

ENDIF
ENDIF

ENDIF <- Endif 6e3 cooTBeTcTBytowero If

231 - YUucno 3akpbiBawowmx ENDIF MeHbLIe yncna OTKpbIBaOLWMX
IF

O6bsAcHeHue:
6bu10 onpeaeneHo 6onbwe IF, yem ENDIF. MNpoBeputb cooTBeTcTBME Mexay IF, ELSE n ENDIF.

KoHTeKkcT:
Owmnbka, KoTopas MOXeT BO3HUKHYTb, NOMMMO onpeaeneHus IF, Takxxe Npu NpMMEHeHUW NoANpPoOrpamMmmbl NN
MaKpOonporpamMmel.

Mpumep:

Cny4yan HenpaBW/IbHOrO NMPOrpamMMMpoOBaHUS COOTBETCTBYET:
IF ... <- If 6e3 cooTBeTcTBYlOWeEro Endif

IF...

ENDIF

232 - HenpasunbHbIX KOA nocsie oTkpbiToro IF

O6bsAcHeHue:

onepauusa nocne oTkpboiBatwero IF HenpasuibHa. OTKpbiBatowWwmi IF MoXxeT onpeaenaTb onepauuio:
e TOYEYHYIO

e KJ/IMEHTCKYIO JIOTMYECKYHO

e CJIOXHYI (nognporpaMMa nan MakponporpamMma).

ToNbKO ecnn B TEKCTE MaKpoOMnporpaMmmbl:

e MOArOTOBKM

e npoduns (Ayrm nam anNHUM)

e HEKJIMEHTCKas siormka npucBOeHnss nepeMeHHbIX ($, j).

KOHTeKcT:
Owwubka, KOTOpas MOXET BO3HUKHYTb, MOMUMO onpeaeneHust IF, Takxe npu npUMeHeHUN NOANPOrpamMMbl UK
MaKponporpamMmel.

233 - Yucno 3akpbiBarowmx ENDFOR 6onblue uncna
oTkpbiBarowmx FOR

O6bsAcHeHue:
6bu10 onpeaeneHo 6onbwe ENDFOR, yem FOR. MNpoBeputb cooTBeTcTBME Mexay FOR 1 ENDFOR.

KoHTeKkcT:
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DTa owmnbka MOXET BO3HUKHYTb TOJIbKO NPV NpOrpaMMMpoOBaHUM MakpomnporpaMMsl.

234 - Yucno 3akpbiBaowmx ENDFOR MeHbLWwe uyucna
oTkpbiBarowmx FOR

O6bsicHeHue:
6b110 onpeneneHo 6onble FOR, yem ENDFOR. MNMpoBeputb cooTBeTcTBME Mexay FOR 1 ENDFOR.

KOHTeKcT:
OTa owunbka MOXeT BO3HUKHYTb TOJIbKO MPW NPpOrpaMMMpOBaHMM MakpomnporpaMmMsil.

235 - Yucno komaHa FOR 60nblue MakCMManbHO AO0NYCTUMOIO
(makcumym: 500)

O6bsAcHeHue:
6bU10 3agaHo 6onee 500 umknos FOR, 4To npeacTasnsieT cobor MakCMMasbHbIA Npeaen, ynpasaseMbii ans
nporpaMMmbl rpaHu.

236 - Yncno nreppauuvi npm BbinoJiHeHnn umknos FOR
npesBblillaeT MaKCMManbHO aonyctumoe (Makcumym: 100000)

O6bsicHeHMe:

npMMeHeHWe MakponporpaMmMbl onpeaenunno ncnonHexHne 6onee 100000 unknoe FOR. 3Ta nposBepka
NnoAK/tYaeTcs AN UCKIYEHNS BO3MOXHOCTU BBOAA HECKOHeUHbIX LLMKI0B, YTO 3abnoknposano 6bl
NpUNoXeHne.

237 - KomaHaa ENDIF ucnonb3yerca Ana 3asepuweHus uumkia FOR

O6bsicHeHMe:

npoBepuTb cooTBeTCcTBME Mexay IF- ELSE n ENDIF, FOR n ENDFOR. HanomMnHaem ABa npocTbix 06wmnx npasuna,

KOTOpble A0MXHbl COH6Nt0AaTLCS NPU KOHTEKCTyanbHOM 3aaaHun unknos IF n FOR:

e ecnu BHyTpu umkna IF: unkn FOR ..ENDFOR posmkeH NosHOCTbIO ONpeaensTbCs BHYTPU TONTbKO OAHOM BETBU
IF..ELSE..ENDIF;

e ecnu BHYTpu umnkna FOR: uukn IF..ELSE..ENDIF go/mkeH NOAHOCTbIO onpeaenaTbes BHYTpu umkna FOR.

Mpumep:

Cnyuali HenpaBWIbHOrO NMPOrpamMMMpoBaHNsA COOTBETCTBYET:
FOR ...

IF...

ENDIF

ENDIF <- Endif, koTopbin 3akpbiBaeT FOR

238 - KomaHaa ENDFOR ucnonb3yercsa aona 3asepuwieHna umkna IF
O6bsicHeHMe:

nposeputb cooTBeTcTBue Mexay IF- ELSE u ENDIF, FOR n ENDFOR. CM. npeaynpexaeHus, npuseieHHble Ans
npeabiayLern ownbku.

Mpumep:

Cnyuali HenpaBWIbHOrO NMPOrpamMMMpoBaHNsA COOTBETCTBYET:

IF ...

IF...

ENDIF

ENDFOR <- Endfor, koTopbin 3akpbiBaeT If

Ownbkn Npun 3agaHnm rnob6anbHbiX (PyHKLNNA

239 - KomaHaa ELSEIF ncnonb3yercsa B uukne IF nocne ELSE
O6bsicHeHMe:

B uunkne IF 6bna onpeneneHa MHcTpykuma ELSEIF nocne uHcTpykuun ELSE: B unkne IF, npyu ucnonb3oBaHum
WMHCTpyKuun ELSE, oHa gomkHa 6bmb nocneaHen umkna, Ao ENDIF.

KOHTeKcT:
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Owwubka, KoTopasi MOXeT BO3HWKHYTb, MOMUMO onpezeneHus IF, Takxe npy NpMMeHeHUU NoANPOrpaMMbl MU
MaKponporpamMMsi.

240 - AMAa KNNEeHTCKOWN (pyHKL MM He 3a/aHo

O6bsAcCHeHue:
MM PYHKLMM HEe 3a4aHo.

KoHTeKkcT:
3TOT CUrHaN COOTBETCTBYET HenpaBWIbHOMY 3a4aHuo onepauun B 6a3e faHHbIX onepauni.

241 - HegonycTuMoe UMA KJIMEHTCKOW (pyHKL MM

O6bsacHeHMe:
UMsi DYHKL MM HEMpPaBUIbHO.

KoHTeKkcT:

OTOT CUrHan MOXeT COOTBETCTBOBATb OAHOM M3 CNeayowmx CUTyaumn:

e HenpaBwabHOE 3ajaHue onepauum B 6ase gaHHbIX onepauui;

e HenpaBwWbHOE 3afaHMe KIIMEHTCKOM (DYHKLMM Ha 3Tane KOHMUrypaumm npunoxeHus.

242 - Owmnbka NCNOJIHEHNA KJIMEHTCKOM (pyHKLMKN: HE 3a4aHbl
BO3BpaThl

O6bsAcHeHMe:
pasBepTbiBaHWe rnobanbHOM QYHKLMN HENPaBWUIIbHO.

KOHTeKcT:

OTOT CuUrHan CoOTBETCTBYET CUTyaLum OWMBKM NapaMeTpuyeckoro NnporpaMMmMpoBaHuns, BbIIBJIEHHOW Ha 3Tane
MHTeprpeTauum 1 pa3BepTbiBaHUa QYHKLUN.

Kpome Toro, ykasbiBaeT, YTO He 6bU10 BbINOJIHEHO KaKoro-nmbo 3agaHus nepeMeHHbix (j).

12.10 OwnbkM NoAroToBKU MynbTUNpodunen

3Tu owmnbkmn CUTHaNU3npyroTCAa TOJIbKO NpuU 3anpoce onTtuMmnsauunn NporpaMmbl U Co3gaHnMn MaTpulbl AeTann.
370 Cepbe3Hble OLIJVI6KVI, HEe AonycCKawuwune BbINONTHEHNA NMPOrpaMmMbl.

245 - PacueTr mynbTtunpodunen npesbliliaeT MaKCMMaJlbHOE YUCIIO0
onepauumn, KOTopbie MOXXHO 3apaTb AJIA rPaHu

O6bsacHeHMe:
Ha rpaHM HEBO3MOXHO 3aBEpPLIMTb 3Tan pacyeTa MHOMOKPATHbIX NOArOTOBOK BBUAY AOCTWMXXEHWS MaKCUMasbHOIo
yncna onepauuin.

12.11 Own6KM TEXHOJIOFMYECKOro 3agaHna Npodusien M TOUYEUYHbIX
onepauyuu

DTW OWNBKN CUrHANN3MPYIOTCSA TOMBKO MPU 3anpoce ONTUMMU3auuyM NporpaMMbl MW CO34aHUM MaTpULLbl AeTanu.
DTO cepbe3Hble OWNEKKN, He AOMyCKaloWwmMe BbIMOJHEHUS NPOrpaMMmbl.

250 - HeBO3MO>KHO NPUMEHUTb NOANOTOBKY K PAa3OMKHYTOMY
npochulo U3-3a OTCYTCTBUA UCXOAHOIo Koaa

O6bsAcHeHMe:

HEBO3MOXHO 3aBepLUNTb AaHHbIM 3Tan BCAeACTBUE OTCYTCTBUS HeO6X0AMMOW onepauunn setup. B yacTHocTy,
OTCYTCTBYET KakK TexHosornyeckasi, Tak u reoMmetpuyeckas setup. TexHonornyeckas setup 3afgaeTcs Ha ypoBHe
KOHUIypaLumnmn nNpunoxXeHus.

251 - HeBO3MO>XXHO NPUMEHUTb TEXHOJIOFMYECKY0 TOUKY U3-3a
OTCYTCTBMUSI MCXOAQHOIo Koaa

O6bsacHeHMe:

HEBO3MOXHO 3aBEpPLINTb AaHHbIN 3Tan BC/EACTBME OTCYTCTBUS TOUYEUYHOM TEXHOSIOMMYECKON onepaumm,
HeobxoaMMoI ANs 3aMeHbl FeOMETPUYECKUX TOoYeK. TouyeyHas TeXHOSIOrMYeckas ornepaums 3a4aeTcs Ha ypoBHe
KOHUrypaumm npunoxeHus.
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252 - HeBO3MOXKHO 3aAaTb OTKPbITbie Npodunn

O6bsAcCHeHue:

6bUTM BbISIBNEHbI NPOMWIN, OTKPbITbie MW HAaYMHAOLWMECS C reOMEeTpUYECKOl NOArOTOBKY, B TO BpeEMS Kak
KOHMUrypaumsa npuioXeHns UCKIYaeT Ux UCNoJIHeEHMe. B 3ToOM cnyyae Heob6xoauMMO pelwnTb 3agaHne npodunen,
3a/aBasl AN KaXoro u3 HUX TeXHONOrMYeCKYH NOArOTOBKY.

253 - BblJs1a BbINOJIHEHA 3aMeHa TeXHOJIoOrmm

O6bsAcHeHue:
CUrHannsaums He ABNAETCS Cepbe3HON (3TO npeaynpexaeHne) n ykasbiBaeT, YTo 6bula BbINOSIHEHA O4HA MM
HECKO/IbKO TEXHONIOrMYyecknx 3ameH, obycnoBneHHas COCTOSHUEM U3HOCa 3anporpaMMUPOBAHHbBIX MHCTPYMEHTOB.

254 - He ypnanochb BbIMNOJIHUTb 3aMEeHY TEeXHOJ1I0rMu

O6bsAcHeHMe:
CUrHanusaumsa ykasblBaeT, YTO He yAasioCb BbINOSHUTbL TEXHOMNOMMYECKYO 3aMeHy, 06YC/IOB/IEHHYIO COCTOSIHUEM
M3HOCa 3anporpaMMMPOBAHHOIO MHCTPYMeEHTA. B 3ToM cnyyae He06X0AMMO peLlunTb, CAeNaB UHCTPYMEHT

AeNCTBUTENbHBIM C 3aMeHON Un paspewmns HanTu ,D,eVICTBVITeJ'IbHyIO 3aMeHy.

12.12 Ownbkmn 3apaHNA Ha4YaNbHOro/KOHEYHOro oTpe3koB npocpuns

271 - Bxoa/Bbixoa npodunsa: HEBO3MOXXHO NOCTPOUTb
TpexMepHyIo Aoyry

O6bsicCHEeHMe:

npoueaypa He MOXeT pelwuTb TpebyeMbii TUN OTpe3Ka T.K. CpeAn CKOHMUrypupoBaHHbIX AN NPpUMEHeHUs
onepauuin OTCYTCTBYeT onepaums 4acTu OKPYXXHOCTU C NPOCTPAaHCTBEHHOW pa3BepTKON.

B koHTekcTe TpaCAD 3Ta npoueaypa pellaeT JIMHENHbIA 0TPe30K M 3TOT CUrHan cooTBeTcTByeT “Cepbe3HoMy
npeaynpexaexHuio”.

B KOHTEKCTe BbINOJIHEHUA: 3TOT CUrHanN COOTBETCTBYET owmnbke.

272 - Bxoa/Bbixoa npoduna: 3anporpaMmMmpoBaHHasi reoMeTpus
HecoBMeCTMMa C 3anpoCcoOM KOpPpEeKLUUN Ha UHCTPYMEHT

O6bsAcCHeHue:

npoueaypa He MoXxeT pewaTb oTpe3ku Tvna “MpubnwkeHune” /"YpaneHuwe” /“MepekpbiTne”, 7.K.
HecoBMeCTMMa C 0AHOBPEMEHHbIM 3aNpOCOM KOppeKL MM Ha MHCTPYMEHT. DTOT CUrHan reHepupyeTcs B clydae,
KOrga OoTpe30K He OKa3biBaeTCsi Ha HenpepbiBHOW KacaTeNbHON C HayasibHbIM/KOHEYHbIM OTPe3KOM Npoduns.

B TpaCAD sTa npoueaypa He pelaeT Kakon-nmbo BXOAHOW / BbIXOAHOM OTPEe30K M 3TOT CUrHan CooTBETCTBYET
“Cepbe3HOMYy npeaynpexaeHuto”.

OTOT CUrHan COOTBETCTBYET OWnbKe Npu BbINOHEHUM NPOrPaMMbl Ha MalUUHe.

273 - Hayano / KoHey npocduns: HEBO3MOXXHO NOCTPOUTDb
OTpPEe30K NepekpbiTUs, ecsin Nnpodusib He 3aMKHYT

O6bsicHeHue:

npoueaypa He MOXeT peLunTb TUN KOHeYHoro otpeska c “lMepekpbiTueM”, T.K. UICXOAHbIA NPODUSIb HE 3aMKHYT.
Ecnm ncxoaHeit Nnpodunb HaUMHaeTCs MHEVHbIM OTPE3KOM UK AYroi B MAOCKOCTU Xy, AOCTaTO4YHO, YTObbI
3aMblKaHue BbINOJIHANOCh Ha KoopAauHaTax (X;y). Ecnam ncxoaHbit npodunb Ha4YMHaeTCs Ayron B NIOCKOCTU # Xy,
3aMblKaHve TakXe AO0HKHO BbIMONHATBCSH Ha KOOpAWHATE ry6uHbl.

B TpaCAD 3Ta npoueaypa He peluaeT Kakon-nnbo BXOAHOM / BbIXOAHOW OTPE30K M 3TOT CUrHas COOTBETCTBYyeT
“Cepbe3HOMYy npeaynpexaeHuio”.

STOT CUrHan COOTBETCTBYET ownbke Npu BbINOHEHUW NPOrPaMMbl Ha MalUUHe.

12.13 OwmnMb6KM NpM NPUMEHEHUN KOPPEKLUMUN HA UHCTPYMEHT
o710 Cepbe3Hble 0LIJVI6KVI, He AonycCKawuwune BbINONTHEHNA NMPOrpaMmMbl.

261 - KoppeKkuua Ha MHCTPYMEHT: upe3MepHasa KoppeKLus Ha
paauyc ayrum

O6bsacHeHMe:
TpebyeTcsi BHYTPEHHSS KOPpPEKLUUS AN Ay CO 3HaYeHneM Koppekuumn 6onblue paguyca ayru. Ecnm Tpebyetcs
NPUMEHSITb KOPPEKL MO, OWNOKY MOXHO YCTPaHWUTb NyTeM noakatoveHuns CokpalieHus npoduns.
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Bo3Bpaliasicb K TOMYy, YTO 6bU10 CKa3aHO B MYHKTE, KacalweMcs NpuMeHeHus Koppekumm Ha MHCTPYMEHT,
CUTyaLus COOTBETCTBYET C/lyyato CnpaBa Ha pUCYHKeE:

21 [21

1 [

262 - KoppeKuus Ha MHCTPYMEHT: Yype3MepHas KOoppeKLus Ha
OoTpe30okK

O6bsAcHeHMe:

TpebyeTca KoppeKkumsa IMHENHOrO OTpe3Ka C TakMM 3HAaUYeHWEM KOoppeKLMU, KOTOpPOe MEHSIET HanpaBieHne ero
npoxoxaeHusi. Ecnun TpebyeTcs NPUMEHsITb KOppeKuMio, OWNBKY MOXHO YyCTPaHUTb NyTEM MOAKIIOYEHUS
CokpauieHune npocuns.

BOBBpaLLl,aﬂCb K TOMY, 4TO 6bU10 CKasaHo B NMYHKTE, KacawnweMca npuMeHeHna KO,D,DeKLll/II/I Ha UHCTPYMEHT,
CUTyaumna COOTBETCTBYET C/ly4dalo CyieBa Ha PUCYHKe!

21 [21

[1] [1

263 - KoppeKkuua Ha MHCTPYMEHT: NPUMEHSAETCA COKpalleHue K
npocpunro
O6bsAcHeHue:

KoppeKkuus Ha MHCTPYMeHT npodwuns notpeboBana NpMMEHEHUS COKPALLEHUS.
OTyeT ynpaBfseTcs Kak npeaynpexaeHne, a He Kak olwunbka. Llenb oTyeTa - NogYepkHYTb BO3MOXHYHO

Heo6X0AMMOCTb MPOBEPKM Pe3yNibTaToOB UCMpaBIEHNS.

265 - KoppeKkuusa Ha MHCTPYMEHT: onbka n3-3a Koppekumm B
NJIOCKOCTU, OTJINYHOM OT Xy, C BAPpUAHTOM NnepeceyeHns OTPe3KOoB

O6bsAcHeHMe:

TpebyeTca KoppeKuma KpyroBoro oTpeska, 3a4aHHOro B NJ0CKOCTU, OTAIMYHOM OT XY, U BO3HWUKJIIO YCJ/IOBUE
pelleHns nepeceydyeHns BHYTPU Ayrn. DTy OWMOKY MOXHO YCTPaHWUTb NyTeM yaasrieHus oTpeska Wan npepbiBaHUs
KOppeKkLuun oTpeska.

266 - Koppekuuss Ha MHCTPYMEHT: OlInbKa n3-3a Koppekumm B
NJIOCKOCTU, OTJINYHOM OT Xy

O6bsacHeHMe:
TpebyeTcs KOppeKkuus Ans KpyroBoro oTpeska, 3aaHHOro B MJIOCKOCTW, OT/IMYHOM OT Xy, U BO3HUKJIO yC/lI0BUE
nepBoHayanbHOM Ayrn, KOTopasi MHBEPTUPYET OA4HY M3 ABYX KOOPAMHAT X WM Y MPW BbINOSIHEHMM OTpe3Ka. DTy
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OLWMBKY MOXHO YCTPaHWUTb NYTEM yAaneHuUs 0TpesKa WK NpepbiBaHUS KOPPEKLMM OTpe3Ka WK U3MEHEHMS
reomMeTpum UAn aMnanTyabl AyTu.

267 - KoppeKuusi HA MHCTPYMEHT: UHBEPCUS NONMpPaBKM AOJHKHA
yCTpaHuUTb NpobnemMy nepeceyeHUss Wi BO306HOBUTb OTPE30OK
nocse npepbiBaHUsA

O6bsacHeHMe:

CUrHanusupyeT, 4To B nNpoduse bbUia 3anpoleHa MHBEPCUS KOPPEKLUN Ha HEMHBEPTUPOBAHHOM OTPE3KE WM He
3aaHo BO306HOB/IEHME KOPPEKLMM MOCE NpepbIBAHUSA UM HEBO3MOXHO PELUUTb NepeceyeHne
CKOPPEKTUPOBAHHbLIX OTPE3KOB. ITY OWMOKY MOXHO YCTPaHUTb NyTeM BCTaBKM OTpe3Ka C npepbBaHNEM
KOppeKLuu.

268 - KoppeKkuusa Ha MHCTPYMEeHT: 6bl1a 3anpoweHa
NPUMOCTAaHOBKA Koppekunu 6e3 ganbHenwwero B0306HoBIeHUsA

O6bsAcHeHMe:
B npodune 6b1a BbINOHEHA NPUOCTaHOBKA KOppeKkuun 6e3 aanbHellero BoO306HOBMAEHNS DTy OWMOKY MOXHO
YCTpPaHUTb NyTEM 3ajaHus BO306HOBEHUS KOppeKLuuu B TpebyeMoil TouKe.

269 - Koppekuusa Ha MHCTPYMEHT: NPUOCTAaHOBKA U AaNbHeullee
BO306HOB/IeHNE KOppEeKLUMN HE NOMOraeT BbINOJIHUTb CKpYrieHue

O6bsacHeHMe:
B npocune 6blia BbiABNEHA HeNpaBuiibHas NPUOCTaHOBKA WU BO30O6HOBJIEHNE KOPPEKLIMU: PELUEHNE KOPPEKLMM
Mexay ABYMS 3aleiCTBOBaHHblE OTPE3KaMu He YCTpaHSAET nepeceyeHme.

270 - KoppeKkuus Ha MHCTPYMEHT: NPMOCTAaHOBKA U AaJibHelllee
BO306HOBJ/IEHME KOPPEKLUM AO0JIKHO 06ecneunTtb NpoBEepKy
reoMeTpmMyeckom HenpepbiBHOCTHU OTPE3KOB

O6bsacHeHMe:

B npocune 6blia BbiABNEHA HenpaBwuiibHasi NMPUOCTaHOBKA M BO306HOBJIEHNE KOPPEKLMM: ABa 3a4eNCTBOBAHHbIX
oTpe3ska nNpoduis A0HKHbI UMETb FrEOMETPUYECKYI0O HENPEPLIBHOCTL (MEpPBbLIA 3aBEPLUAETCS TaM, r4e HauyMHaeTcs
BTOpOI4).

Owmnbkm cbparmeHTauvm U InHeapusauunm Ayr B nNJ1OCKOCTHAX,
OTJIMYHDbIX OT XY

DTH OWMBKN CUrHANN3UPYIOTCS TOMBKO MPU 3anpoce ONTUMMU3auuM NporpaMMbl MW CO34aHUM MaTpULLbl AeTanu.
DTO cepbe3Hble OWNEKKN, He AOMyCKaloWwmMe BbIMOJHEHUS NPOrpaMMmbl.

255 - NMpn nMHeapu3auMm TpexMepHbIX AYr NMpeBbileHo

MaKCUMMaJZibHOE YMUCJI0 JIMHUNA

O6bsAcHeHMe:
Ha rpaHy HEBO3MOXHO 3aBEepLUNTb AaHHbIM 3Tan BBMAY AOCTUMXKEHUS MaKCMMasbHOIro Yncnia onepauui.

256 - JiuHeapu3auua TpexMepHbIX AYr HEBO3MO>XXHa u3-3a
OTCYTCTBMA UCXOAHOIO JIMHEUHOIO Koaa

O6bsAcHeHue:
HEBO3MOXHO 3aBEpLUMTb AaHHbIM 3Tan BCNeACTBME OTCYTCTBUSA onepaunn pabodero koga LO1 [koa= 2201].
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13.1

NHuausunpyanusauma TpaCAD

Onsa nepcoHanusauum TpaCAD BbibpaTb NyHKT UHAMBuAyanmsmpoBaTb MeH0 puMeHeHue.

Cpepna

3anyck

Mpun 3anycke:
BblbvpaeT nopsaaok pabotel TpaCAD npu 3anycke.

e Co3aaThb HOBYHO MPOrpaMMy: CO34aeT HOBYIO MporpaMMy Ha ocHoBe aiina npoToTuna.
e 3arpy3urb MOCJ/IEAHION0 MPOrpaMMy: 3arpy>aeT nocsieHIO OTKPbITY NporpaMmmy
o NMoka3aTb NyCTOE OKPY>KEHMUE: He 3arpy>XeHO HUKAKOW NporpaMMmbl

e Mopnep>xuBaTthb katasor B ®awie OTKPbITb: NpY noakaoveHUn okHO OTKpbTb [leTanb npeanaraeT nanky u
TMN darina nocnegHero oTkpbroro dganna. Ecnm ymonyaHme oTkatoveHo, okHO OTKpbITb [leTanb npeanaraet
nanky apxvBMpoBaHWS NpPorpaMmMm M TWMN NporpamMM-aetanu.

e BoccTtaHoBuUTb hwibTpbl CnoeB: nNpu noakatoveHnm npm 3anycke TpaCAD BocCTaHaBMBaAKOTCSA COCTOSAHMSA
BMAa n 6noknpoekn Cnoes Ha MOMEHT NMOCNEAHEro 3aKpbTus NpUIoXeHNs. B NpoTMBHOM crlyyae He 3a4aHo
HUKAKOro OrpaHnYeHns Bmaa unm usmeHeHus Crnoes. YMonyaHve - Ae3aKTUBMPOBAHO. ITa onuus HeAOCTYMHa,
eCc/in He peann3oBaHo cBoncTBo Cnos.

e BoccTtaHoBuUTb CneumasibHbie hUnbTpbl Npy NoakavYeHMn nNpu 3anycke TpaCAD BocCcTaHaBIMBaKOTCS
COCTOSIHMS BMaa unu 6noknposkn CneumnanbHbiX PUIBTPOB HA MOMEHT MOC/IEAHEr0 3aKpbTus NpunoxeHus. B
NPOTMBHOM CJly4yae He 3aaHO HMKAKOro OrpaHuyeHus Buaa wam nameHeHus CneumanbHbiX GUIbTPOB.
YMonuyaHve - Ae3akTUBMPOBaAHO. 3Ta OoNuusa HeAOCTYMNHa, €C/iM He peann3oBaHo cBoncTeo CrneuuvanbHbie
bunbTpbL.

e BoccTtaHOoBUTb 3aKlaAKu: Npu NoAKI:l0YeHMN Npu 3anycke TpaCAD BOCCTaHaBIMBAKOTCS 3aKNagku Tak, Kak
OHM 6bUIN 3a4aHbl NpY NOCNEAHEM 3aKPbITUN MPUIOKEHUSA. YMONYaHWe - Ae3aKTMBMPOBAHO. DTa onuus
HeAoCTYyrMHa, ecnin He peanu3oBaH pasaen 3aknagKu.

e Bbi6bpaTb pabouyto cpeay npu 3anycke: npu noakayeHun npm 3anycke TpaCAD MOXHO BbibpaTb, KaKyto
cpeay 3anyckaTb: CTaHOK uam YepTex. DTa onuus HeAOCTYMNHa, eCan He peanusoBaHa QyHKLUMA ABOWNHOM
pabouei cpeabl.

KnmeHTCcKasi BEepCcusi: COAEPXUT CTPOKY, KOTOpasi MOMOXET B onpeaenieHnn UHCTanIMpoBaHHON Bepcum
K/IMEHTCKOWN KOHpurypauun. NHbopmaumsa cuntbiBaeTcs m3 danna Bepcum, KOTOPbIA A4O/HKEH YNPaBNAaTbCs
OTBETCTBEHHbIM 3@ UHAMBUAYANU3ALUN U KOTOPLIN CAYXUT ANS onpeaeneHns Bepcuii 6a3bl AaHHbIX KITMEHTCKNX
onepawuui.

AencrBune

Moars UTb MeHeH WH M WA O nNporpamMmm

3a4a€eT nopaaoK ynpasneHna MaMeHEHUEM obuwen VIHdJOpMaLI,VIVI 0 AeTanm (pa3Mepb|, nepeMeHHble, KIIMEHTCKUI
pa3,u.en,..), HE NoATBEPXAEHHbIM CnNeLnabHO. MMmeeTcsa 3 onuuu:

. nOﬂTBep)KAeHMe no 3anpocy: CUCTEMa 3anpalimBaeT, A0J/XKHaA 1M OHa NPUHUMATb USMEHEHUA

¢ ABTOMaTHUyeckoe noarTrBepXxaeHue: NSMEHEHUA NMPUHUMAKOTCA aBTOMaTUYECKHU

¢ He aBTOMaTHueckoe noarTrBepXxaeHue: N3MEHEHNA, HE NOATBEPXAEHHbIE CNEUNANbHO, TEPAKOTCA.

MoarBepauTb USMEHEHUE onepauun

3a4aeT NopsAoK yrnpaB/ieHMs U3MEeHEeHMEM onepauunu B rpaHyM NporpamMMbl, He NOATBEPXAEHHbBIM CNeLnasnbHO.
MmeeTcsa 3 onuum:

e MoarBeprkAaeHMe NO 3anpocy: CUCTEMa 3anpallnBaeT, A0/HKHA 1M OHA MPUHUMATb M3MEHEHUS

¢ ABTOMaTHMYECKOE NOATBEPXKAEHMEe: N3MEHEHUS MPUHUMAKOTCS aBTOMaTUYEeCKU

¢ He aBTOMaTMueckoe NOATBEP)XKAEHMUE: N3MEHEHNS, HE NMOATBEPXKAEHHbIE CreunanbHo, TepsatoTcs.
dopmaTtbl Edi TpaEdi32: ycTtaBku un TOTUN

3ajaeT NopsiAoK ynpaBfieHus 3ajaHunsiMu 13 dalina npoToTMna npu OTKpbITMK NporpaMmel B ¢popmaTe Edicad vnum
tpaEdi32. imeetcsa 3 onuwum:

e MoarBepauUTb NPUMEHEHME: CUCTEMA 3anpaluMBaEeT, AOJIKHA I OHa NpUHMMAaTb 3aAaHus

e MpuMeHATHb MO YMONMYAHUIO: 33JaHNS CUUTHIBAIOTCS @aBTOMaTUUYECKHU

¢ He NnpyMMeHSAITb NO YMOJIYAHMIO: 33[1aHNUS HE BbINOJTHAOTCS.
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e 3anpawuBaTtb NOATBEPXAEHME NPU USMEHEHUM OMNepaLIui KOMaHAOW peAaKTUPOBaHUA . NpPU NOAKIIOYEHUN
KaXkabl pa3, Korga nosb3oBaTenb BbibMpaeT KoMaHAy YaaneHue, BctaButb, MNMepemewenune, JybnmposaHue
onepauuu, otobpaxaeTcs 3anpoc NOATBEPAUTL 3TY KOMaHAy.

e MoaTBepAUTb UBMEHEHME omnepaLum Nnepexoaa K cieaylolein CTPoKe: Nnpu NoaKItoYeHUn YeTkoe
NnoATBEpPXAEHWNE U3MEHEHMUS onepauun (T. e. NOATBEPXKAEHNE BbIBOPOM KHOMKW 3aAaHus onepauum)
nepemelLaeT TEKYLLYIO ONepauuio Ha CreaytoLy CTPOKY B CMMCKE.

e [lonycTuUTb NOATBEP>XAEHWE ONepaL My, COCTaBJIEHHOW C OLUMBGKOW: NpY NOAK/IOYEHUN MOXHO
NoATBEPAUTb BBOA WM NPAMOE M3MEHEHME OMepaLunmn TakxXe B cllyyae, ecsv npu onepauymm 6bn1 nogaH curHan
06 owmnbke. VcKAOYEHNE COCTABNAT CUTyaLUM Cepbe3HbIX HEMCMNpaBUMbIX OWINMOOK: KpanHen cuTyauunen
ABNAETCH OTCYTCTBME CUCTEMHON NaMATw.

¢ Paspewwmrb aBTOMaTu4eckoe BKIOUYEHUE onepauuii: Npu noaKJ4YeHM BBOA onpeaeNieHHON onepaumm
3aBepluaeTcs aBToMaTmyeckun 6e3 Heob6xoAMMOCTMN NoATBEPXAEHUS. DTOT BbI6Op KacaeTcsa BBOAA onepauumn,
BblIbpaHHOM M3 rpacnyecKon NanuTpbl UAK U3 CAMCKA NMPeanoyYTUTENbHbIX onepaunii. PaspelweHne Ha npsaMomn
BBOA - 3TO ocobas xapakTepucTmkKa Kaxaon OTAeNbHOM onepauunu.

e [lo6aBuTb BbI6OPDLI: NPV NOAKIKOYEHUM BbIOOPLI B CMNCKE rpaHM He 0BHYyNnAaoTCa npu Bbibope onepauun unm
npv NpsSsMOM HaBeAeHUn B rpadmyeckor 30He (LWenyok B 30He) unm B Tekcte ASCII.

e Manurpa onepauuii: aBToOMaTUYECKOE pacluMpeHue rpynmn: npv noakayYeHnn KHonku (rpynnbl) NanuTpbl
onepauui oTKpbIBalOTCSA, NPUBOASA MbIllb HA 30HY 3TOW KHOMKW. B MpOTMBHOM cny4yae ANsS OTKPbITUSA Fpynnbl
HeobXxoaMMO LEeNKHYTb Ha HEeN.

PepakTupoBaHue onepauum

E] Wranengyannznposats 7 >
Ii O xpyxcenne
PenakTupoeatue cBORCTES
Janyck
s ol
TR BwGop B cnucke
|Penar€rupnﬂ-aﬂne CMEQTLIMKA T —
Coxpaterne iy KoHCTpyKUMA
Wmnopt deopmara BwGop B cnucke
[puretuTe LBET
E [None O
BwGop B cnucke
[puretuTe LBET D
Brifiop B cnkwcke | D
Bcer pa nokaseiBats HauansHyo TOUKY HA OTPESKEX NPohKUIA
A TMBMPOBATE SaMWMCE OMMCEHWIA ANA NEPEMEHHBIX <>
A TMEMPOBATE MHTEPAK TMEHEIR CHOp KOOpPAMHAT
[] AsTomamMueckos NoATEEPXASHWE
|:| BicTpRifl CUHTaKCHMYECKWi aHanis
Texcr ASCII 5 B Ecl S
LieeTa
B
T exnonons
KNWeHTCKEA BEPCHA XK.\ .ZZ o OK K Omvena

PepakrMpoBaHue CBOWCTBa

e Bbi6op B cnucke: Bbi6paTb NMyHKT ANs YrNpaBiieHUs BbIGOPOM B COOTBETCTBYIOWEM CMNUCKE CBOWCTB, B
NPOTUBHOM CJlydae ynpaBisieTCs KneTka peAakTUpoBaHus. Bblbop BO3MOXEH TOMIbKO eC/ CBOMCTBO 3a4aso
MaKCuMarnbHOe 3HayeHue He Bbiwe 16.

o MpuMeHUTb UBET: BbI6PaTh 3TOT NYHKT AN NPUMEHEHWS LBeTa, 3a4aBaeMoro COOTBETCTBYIOLWEMY CBOUCTBY,
B rpadwvke onepauui.
Bbibopbl N0 yMONYaHMIO:
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e none "L": BbIGOp B CNUCKe, NPUMEHSsIeT LBET;

e none "B" (KOHCTpyKLUMS): BbIOOp B CNUCKE, NMPUMEHSIET LBET;

e none "O": BbIGOp B CNUCKE, HE MPUMEHSIET LBET;

o none "K": BbIGOp HE B CNMUCKe, He NpuMeHsieT LUBeT (HeAOCTYyneH);
e none "K1": BbibOp HE B CNMCKe, He NpuMeHsieT UBEeT (HeAOCTYyneH);
o none "K2": BbibOp HEe B CNUCKE, HE MpUMeHsIeT LBeT (HeaoCTyneH).

Mpu noakntoyYeHHOM Bbibope B cnvcke obpasyolme CNMCOK NyHKTbl MOTYT 3a4aBaTbCs:

e Ha 3Tane vHamMBuayanusauum (B Tabnuuax usetos) Ana nonen “L” n “B”;

e Ha 3Tane KoHdurypauum ansa nonen “0”, “K”, “K1” n “K2". B 3ToM cnyyae cooblieHnsa nepeBoasTCa Ha
ApYyrow A3biK.

Mpwn rpacdryeckom NpeacTaBfeHUN ONepaLmm C HECKOJIbKMMK 3anpocamu Bbibopa lMNpuMeHuTb LBeT
NPpUMEHSIITCA creayowme kputepun: none "L" npesanupyet Hag nonsmu "B" n "O"; Mone "B" npeBanupyet
Hap nonem "O".

e NcxopHoe pacTpoBoe usobparxkeHue ansa nonsa O: onuua AOCTynHa Tonbko ecnu MNMone O MOXeT NpUHUMaTh
3Ha4yeHne MakcumyM 1. MoXHO caenaTb Bbi6Op M3 ABYX ONUWUiA, C 0TO6paxeHneM 3HayeHus, NPUCBOEHHOIO
3Ha4YMMbIM 3HayeHusM ansa nonsa (0/1):

e JleBas cTopoHa / MpaBasi CTOPOHa

o HwxHas cTopoHa / BepxHaa cTopoHa

BHUMAHME: ynpasieHne 3TUM NyHKTOM, B Nt060M cnyyae, 3aBUCUT OT MOAKJIIOYEHUS onpeaeneHHbIX
napameTpoB B KOHdurypauum TpaCAD.

e Bcerpa nokasbiBaTb Ha4daJ/ibHYIO TOUKY Ha OoTpe3KaXx Npoduns: 3TOT NyHKT KacaeTcsa otobpaxeHus
rnapaMeTpoB, COOTBETCTBYIOLWMX KOOPAMHATAM HavyanbHOM TOYKM oTpe3ka npodwunsa (ayrn nav nuHun). BoibpaTb
3TOT NYHKT A8 NOCTOSAHHOIrO OTO6pa>keHNs 1 BO3MOXHOCTW yNpaB/ieHUS 3TUMM NONSMWU; OCTABUTb 3TOT MYyHKT
He BblbpaHHbIM A1 COXPAaHEHUS KOOpAWHAT HEBUAMMBIMU, HO TOJSIbKO €C/IM OHM He 3aAaHbl. ECnn 3TOT NyHKT He
BblbpaH, Nossl, TEM HE MeHee, OTO6pa)kaloTCcs, AaXKe eCaM OHWM He 3aZaHbl, ecan onepaums (ayra wiv InNHUs)
dakTnyeckn HaunmHaeT Npoduab: OHa NEpPBON 3anporpaMMmMpoBaHa B CMMCKE rpaHu Win NpeaLlecTBYOLWUn
onepauuen, KoTopasi He OTHOCUTCSA K Npodunto.

CTaTyC nons TakXe MOXHO U3MEHUTb, UCMONb3yS KHOMKY, NPUCYTCTBYIOLWY B KOMaHAHOM CTPOKE TeKyLero
3a4aHuns, C NMPUMEHEHMEM TeX Xe KpUTepues.

OTOT peXxuMm ocTaBnseT 6e3 uaMeHeHUn GyHKLUUN MHTEPAKTUBHOW BCTAaBKN reOMeTpuYeCKuX 3/1IeMEHTOB,
KOTOpble HaNpPsMy CUUTLIBAKOT Ha4yasibHYI0 TOYKY NMPUMEHEHUS, B TO BPEMS KaK MOXHO MOAeNnpoBaTthb
NporpaMMMpoBaHNe TONIbKO KOHEYHOW TOYKW OTpe3ka nNpoduns, BCTaBAEHHOrO Npu nNpsMoM Bbibope n3 nanuTpsbl
onepauun. YMonyaHue akTMBMPOBAHO.

e AKTMBMPOBATb 3anuUCb ONMUCaHWNA AJIA NepeMeHHbIX <j>: BblbpaTb 3TOT NYHKT, YTO6bl pa3pewnTb
peAakTMpoBaHWE nosei, COOTBETCTBYOLWMX ONNCaTeNIbHbIM CO0bLEeHMAM NnepeMeHHbIX <j>, Npu BBOAE
WHCTPYKLUWIA 3a4aHNA NepeMeHHbIX. ECnn 3ToT NyHKT He BbibpaH, Nons oCTarTCs BUAMMBIMU, HO UX HeENb3s
pefakTMpoBaTbh: BCE YXXe BbINOJIHEHHbIE HACTPOVKM 6yayT oTo6paXeHbl. Y MONYaHMe akTUBMPOBAHO.

e AKTMBMPOBATb MHTEpPaKTUBHbIN C60p KOOpAMHAT: BbI6paTb 3TOT MYHKT, YTO6bI paspelmnTb MHTEPaKTUBHbIN
cbop KOOPAWHAT M3 BBOAA AAHHBIX OMepali B COOTBETCTBUM C KOHUrypauunen 6asbl AaHHbIX onepauuni (nons

co 3Haukom L uf ). YMonyaHue akTMBUPOBAHO.

e ABTOMaTMYECKOE NOATBEpXAEHME: BbibpaTb 3TOT NYHKT ANS aBTOMaTUYECKOro NOATBEPXAEHMS
U3MEHEHUs onepaumun, Nocsie MHTEPaKTMBHOIO CUUTbIBAHWS KOOPAMHAT M3 BBOAA AAHHbIX ornepauuu.
YMonyaHue - fe3akTMBMPOBaHO. Ha 3Tane 3akpbMusi MHTEPAKTUBHOIO CHUTbIBAHUS MOXHO OTKasaTbCs OT
BbI6paHHOro 34eCb YC/0BUS, YAepXMBasa HaxaTon knasuwy Shift.

BHUMAHME: ynpasieHne 3TUMWN NyHKTaMn, B 106OM criyvae, 3aBUCUT OT NOAK/IOUYEHUS OnpeaesieHHbIX
napamMeTpoB B KOHdurypauum TpaCAD.

e BbICTPbIii CUHTAKCUYECKMIA aHaNM3: BbI6paTb 3TOT NYHKT A5 BbINOJIHEHUS KOHTPOSS AENCTBUTENLHOCTH
napamMeTpuyeckoro 3aflaHusi Npu KaxAaoM U3MeHeHun napameTpa onepauuun. Npu HenpaBuUIbLHOM 3a4aHUK
HeMeAJIeHHO CUrHanu3upyeTcs owmnbka. YMonyaHve - Ae3aKTUBUPOBAHO.

e TekcTt ASCII: 3Ta rpynna rpaduyeckoro Bblbopa 3ajaeT COCTOSIHME MOAK/IOYEHUST BCMOMOraTesbHbIX CTON6L0B
B Tabnuue Tekcta ASCII, cOOTBETCTBEHHO, ANA:

e CocCcTOsiHME UBMEHEHMSI: 3TOT CToNbel yKasbiBaeT COCTOSHUE U3MEHEeHUs1 onepauum

e CocTosiHMe oTO6parkeHus: 3TOT cTonbel, ykasbiBaeT, COOTBETCTBYET /IM onepauun oTobpaxxeHne B 30He
rpacunyeckoro npeacTaBieHuUs

e Jlornueckoe COCTOsIHME: 3TOT CcTon6el yKa3biBaeT JIOTMYECKOe COCTOsIHME onepauun, ecnv noakItyeHa
onuus Bug norm4eckux yci08uii

e LiBet: 370T cTON6EL YKa3biBaeT OCHOBHOM NPUCBOEHHbIA Onepauun UBeT B 3aBUCUMOCTM OT TuNa
onepauuu (ToyeyHasi, NoAroToBka, OTpe3ok npoduns) unu paboyero koaa. 3afjaHve LBeTa B
3aBUCUMOCTU OT TUMNA BbIMNOJSIHAETCS B rpymnne nocreaywmx 3agaHuini unm B 6ase gaHHbIX onepauuin. Ecnu
KOA CJIOXHbIN (BbBOB MOAMNPOrpaMMbl UM KO4 MakponporpamMMbl) U He 3aAaH NepcoHann3MpoBaHHbIN LBET
B 6a3e AaHHbIX oMnepauuii U eCcnn pasBepTka COOTBETCTBYET Npodwuso, B NPOrpaMMHONM CTpOKe 3ajaeTcs
LBeT, 3aaHHbIA 451 3N1EeMeHTOB npoduns.
3TO NOAKJ/IOYEHNE MPUMEHSAETCS TakXe B pacLUMPEHHOM CNUCKe onepauui U B OKHe
"MocnepoBatensHocTH".
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CoxpaHeHue

e CoxpaHuTb nporpamMmbl B popmaTte ASCII: BbibpaTb 3TOT NYHKT AJ1s1 COXpaHeHUs nporpamm B opmaTte
ASCIL. MNoa dopmaTtom ASCII 3aecb Nnogpa3yMeBaeTCs He TN pernctpupyemoro dalina, KoTopbii, B nt06om
cny4dae, octaeTcs TekcToBbiM dannom Tuna ASCII, a KoagMpoBKa, C KOTOPOWN perncTpmpyeTtcsa nHdopmaums
nporpaMMbl U, B OCHOBHOM, - onepauun. ®opmaTt ASCII obecneunBaeTt 60n1ee MHTYUTUBHOE MPOYUTbIBAHUE U
MOXeT MCMONAb30BaTbCA TaKXe Ana co3aaHms nporpamm ans TpaCAD. Hmxe npmBoauTCcs CcTpoka,
COOTBETCTBYOLWAs pernctpaumm onepaumm cesepnenHms (pabouunii koa: 81; Uma ASCII: HOLE), coOoTBEeTCTBEHHO,
ona ¢opmata ASCII n agna BHyTpeHHero dopmaTta:

e HOLE WS1 EGO X100 Y100 Z-12 TD10 TMC1 TR1 TP1

o W#81{::WTp WS=1 #8015=0 #1=100 #2=100 #3=-12 #1002=10 #201=1 #203=1 #1001=1 }W.

Mpu cunTbiBaHMM NporpamMmbl B opmaTe ASCII MoxeT HabnaaTbCa yaaleHme UCXOoA4HbIX CTPOK, B Cry4ae,

ecnu He 6yaeT HanAeHO COOTBETCTBMSA MeXAY 3arpy>XeHHbMM onepauusamMm n onepaunsamm, onpeaeneHHbiMn B

6ase gaHHbIX onepaunn. YMon4aHue - Ae3aKTUBMPOBAHO.

Bbibop 3TOM oNuMM HE NPUMEHSIETCSH K COXPaHEHWI0 MaKponporpamMmbl.

e ONTUMM3MPOBATb NPOrpaMMbl: Npu akTMBM3aL MM NOCE 3anNUCK NPOrpaMMbl B NaMsATb BbINOJIHAETCS ee
onTMMM3aumsa. YMonyaHve - Ae3akTuBMpOBaHO. MNpu NoaKkaYeHnn:

e €C/IN He CKOHMUrypmUpOBaHO MpUIOXEHNE ONTUMU3ALMU, NPOBEPKA OFPaHNYMBAETCS BbINOSIHEHNEM
KOMMJIEKCHOIO aHanu3a NporpaMMbl C MPUMEHEHMEM: NIOTMYECKUX YCIOBUNA, TEXHONOMMYECKMX 3aaHui Mo
YMOIYAHMIO, KOPPEKLUN HA MHCTPYMEHT). DTOT 3Tan aHanM3a MOXET 3aBepluaTbCsa nogadven
ANArHOCTUYECKUX CUMHANOB;

e EC/IM NPUNOXEHMNE ONTMMU3ALUN CKOHDUTYPUPOBAHO, OHO BbINOHAET NPOBEPKY AeTanun ANS BbINONHEHUs (C
BO3MOXHbIM MPUMEHEHMEM ONTUMM3AL NN MapLpyTa U/WUAM OTCYETOB W/WAIN CMEH MHCTPYMeHTOoB). B nob6om
cnyyae, nepej onTUMmM3aumMen NporpamMmMbl BbINOJHAETCA KOMMIEKCHbBIA aHanu3 B COOTBETCTBUMU C
npeabiayLwmnM NyHKTOM.

e 3aperucTpvpoBaTb MaTpMLy AETanun: Npu NoAKJOYEHUN, ONTUMMU3ALMS NMPOrpaMMbl Ha ANCKE 3anucbiBaeT
dann, cCoOTBETCTBYHOLWMIA ONTUMU3NPOBAHHON BepCun (KOTOpas MHave HalbiBaeTcs "MaTpuua getanu”,
pacwupeHnem darnna .TXN n/mnm .TXM). DTOT NyHKT oTo6paxkaeTcs TONbKO eC/M CKOHDUIy pnupoBaHO
NPUIOXEHME ONTMMM3aLMKM, a BbIBOp NPUMEHSETCH TOJIbKO ecnin BbibpaHo: ONTUMM3MPOBaTb NMPOrpaMMmbl.
YMonuyaHue - ae3akTUBMPOBaHO.

e 3anpawuBaTtb NOATBEPXAEHME ONTUMM3aLMM ANSI 60/1bLUOW NPOrpaMMbl: NPy NOAKJOYEHMMN, NOCIE 3anucu
nporpaMMbl B NamMsaTb, 3anpawvBaeT NOATBEPXAEHWE AN BbINO/IHEHMS ONTMMU3aLUN AW 3KCNopTa dopmMaTa,
eCcnu pa3mep nporpammbl 6onblue 3agaHHOr0 3HayeHus. [JonxkHO 3ajaBaTbCcs 3HadYeHne B K6 B gnanasoHe oT 1
£o 50000. YMon4yaHue - Ae3akTUBMPOBaHO.

BHUMAHME! STa HacTpolika MCNOMb3yeTCs TakKXe Ha 3Tane OTKPbITUS NporpaMMm:

1. pna ynpasneHus NnpocMOTpoM rpadundeckoro npeacTaBrieHns.

Mpw BbIGOpPE NporpaMMbl pa3MepamMu, NpeBbILALWNUMN 3a4aHHble 34eCb, NpeABapuUTesbHbIA MPOCMOTP

aBTOMaTUYECKM BPEMEHHO OTKJOYaeTcs. [Ans 3anpoca npocmoTpa rpaduyeckoro npeacTaBneHms Heob6xoammo

NOAKUYUTb NYHKT MpeaBapuUTesibHbIM NPOCMOTP B okHe OTKpbTb ®ain.

2. pns ynpasneHus rpadumkon nporpammol. (Cm.: AHAuB ma T AD-> Buabl ->
UnauBuayanusuvpoBaTthb rpadumueckoe npeacTaBsieHue, HacTpoka OTKIIOUUTb rpaduueckme

3/1eMeHTbl, Ao6aBNeHHble AN 60/bLIOW NPOrpamMMbl).

e ABTOMaTHYeECKOe CcOXpaHeHMe: Npu NoAKJYEHUN AN NporpamMMbl aBTOMaTUYECKM CO3[4aETCA KOmnus
aBTOMaTUYECKOro COXpPaHeHUs B yKa3aHHOM BpPEMEHHOM MHTepBasne. [Jo/HKHO 3a4aBaTbCs 3HAaYEHME B MUHYTaX
B Avanas3oHe oT 1 go 60. ABTOMaTtnyeckoe COXpaHeHWe BbINOMHSAETCA B nanke BpeMeHHbIX ¢darinos TpaCAD Bo
BpeMeHHOM daine ¢ pUKCUPOBaHHbIM Ha3BaHWeM 1 paclmpeHnem TBK. YMonyaHue - Ae3akTUBMPOBaHO.

B ycnoBusix HopManbHOro yHKLMOHUPOBaHUS (aital aBTOMaTUYECKOro COXpaHeHUst CTMPaeTCs Npu 3aKpbirum
TpaCAD.

Ecnn 3Toro He nponcxoauT, HanpuMep, BCNeACTBME OWNOKM, Bbi3biBalOLWEN HenpeaBMAEHHOE 3aKpbTme
TpaCAD, nnun npu OTK/IOYEHUN NOAAYM SIEKTPONUTAHNS B XOAe U3MEHEHUS MporpamMMbl, MOXHO byaeT
BOCCTa@HOBUTb MocneAHee BbINONHEHHOE coxpaHeHue. MNpu 3anycke TpaCAD coobuieHre curHanmsmpyeT, 4To
6bna HanaeHa konus davina aBToOMaTUYECKOro COXPaHEHUs M YTO MOXHO BOCCTAaHOBUTb €ro coaepxaHue:
danin KonmpyeTcs B pe3epBHbli HEBPEMeHHbIN (alin (B TOM Xe narnke u ¢ TakuMM Xe Ha3BaHWeM, HO C
pacwupeHnem SBK), no3Bonsa 3aTeM OTKPbITb €ro.

BHUMAHME! ABTOMaTnyeckoe COXpaHeHWe MOXET TOYHO He cobntoaaTh yKasaHHbIi BPEMEHHOW MHTepBan,
€C/IN BbINOSIHAETCS MHTepaKTUBHasa npoueaypa wau niobas koMaHaa. B 3TOM cnyyae coxpaHeHwe BbIMONHSAETCS
KaK TOMbKO 3TO CTAHOBUTCS BO3MOXHbIM, MO 3aBepLUEHUWN BbINOJHAEMON (PYHKLMN.

BHUMAHME! ABTOMaTnyeckoe COXpaHeHve He 3aMeHsieT komaHay CoxpaHurb. Bce Takxe HeobxoamMmo
COXpaHsITb MporpamMMy Mo 3aseplueHun paboThl.

BHMUMAHME! AsTOMaTM4eCKOE COXpaHEHNE HE MOXET MUCMOoMb30BaThbCS AN BOCCTAHOBMIEHUS NPOrpamMmbl,
3aKkpbIro 6e3 coxpaHeHus.

KoHdwurypuposatb M JIN 3 KCMOPT

e oTobpaxalTca MOAyNM 3KCNopTa, onpeAefieHHble Ha 3Tane KOHMWrypauun nponssoanTenem cTaHka, ans

KOTOPbIX MOXHO BbIGPaTh KOHMUrypaLMio Ha 3TOM ypoBHe. py LenyKe Ha 3HaUKe — MOXHO ONpeaenuThb
KpUTEpWUU 1 NapaMeTpbl, KOTOpble 6yAyT MCMOMb30BaTbCA Ha 3Tane 3KCMopTa nporpaMmel. Ecnn He MoxeT
KOHMUIrypupoBaTbCs HU OAMH MOAYJ b 3KCMOPTa, 3Ta 30Ha He oTo6paxaercs.
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Mmnopt cpopmara

KoHdwrypvposaTtb Moaynu nmnopra

e OTOGpaxakwTcs MOAYN UMMOPTA, ONpeAeNieHHble Ha 3Tane KOHbUrypaumm NpomMsBoAMTENEM CTaHKa, AN

KOTOPbIX MOXKHO BbIGPaTh KOHGMUrypaLMio Ha 3TOM ypoBHe. pu Lienyke Ha 3Hauke —— MOXHO OnpeaenuTb
KpUTEPWM U NMapaMeTpbl, KOTOpble 6yAyT UCMOMb30BaTLCS Ha 3Tane MMNopTa nporpammbl. ECnnm He MoxeT
KOHMUIrypMpoBaTbLCS HWU OAMH MOAYJ/lb UMMOPTa, 3Ta 30Ha He oTo6paXkaeTcs.

O6uwue aKTMBauuM NporpamMmmsbl

Tabnuua npuceBanBaeT GyHKLUM aBTOMATUUYECKMX 3a4aHWIA, BbINOHAEMbIX NMPU OTKPbITUW NPOrpaMMbl C
NOAK/OYEHHbIM MMNOPTOM copMaTa. Bonbluasi YacTb NpUBeAEHHbIX DYHKLMIA UMeeT NONHOEe COOTBETCTBUE B yXe
pacCMOTPEHHbIX ObLUYMX MHCTPYMEHTaX rMporpaMMabl:

e OTKPbITb NPOTOTUN: NPY NOAK/IOYEHUN onpeaensieT NHULManM3aLno NporpamMMbl Ha OCHOBe dakina nNpoToTuna
no ymon4yanuto (dann PIECE.TCN, apxuBmpoBaHHbii B nanke TPACADCFG\CUSTOM). Ecnu aT10oT dann
CylecTByeT, NporpaMMa UHULMaNN3npyeTcs, cuntbiBas ns galina npoToTuna pexuMbl BbINOSHEHWS,
rnepeMeHHble ‘0’ 1 'v’, peannsoBaHHble KNMeHTckme pasgensl (CneunanbHble yCTaBku, [JonosHUTEbHas

nHdopMaLus, MpuBA3KK, HaCTPONKM ONTUMMBALIMM) U UMeHa rpaHeit. Mpu Bbibope 3HauKka — OTKpbIBaeTcs
OKHO, B KOTOPOM NMPUBOAMTCS MOMHbIA MapwpyT daina, ns KoToporo MHMLNanM3MposaHa UMNOpPTMpOBaHHas
nporpamma.

Mpy ynpaBneHWn rpaHblo-AeTanbio MOXeT npeanaraTbCsa noAkaoyaeMas onuus:

FpaHb-AeTann: Bceraa o6HoBNsATL U3 haiia nporoTuna: BLI6paTb 3TO Mo ANS 3anpoca TakxXe 3a4aHus
rpaHu-geTanun us danna nporoTmna.

BHUMAHME! VHvunanmsauum us davina npototuna, B 1t060M criyyae, BbINONHAOTCSA C cobnoaeHnem Bcex

610KMPOBOK pa3aena, ecnv TakoBble 3aAaHbl B paine, reHepnupoBaHHOM MnpoLeaypor uMmnopra.

o MpUMEHUTb TEXHONOIMIO K NpodunaM: Npu NOAKIIOHEHMN NPUCBANBAET KoA onepauun setup, oTKpbiBatoLwen
npocwnn, MMNOPTUPOBAHHbIE KaK OTKpbTbie (T. €. 6€3 NoAroTOBKM) UAN HaUMHAKLWMECS C YUCTO

FeoMeTpUUYECcKOro Kofa NoaroTosku. Mpu BhIGOPE 3HauUKa — MOXHO 3a4aTb OMepaLmnio NOArOTOBKN U
TexHonornyeckue 3afiaHus kak Tpebyetcsa. Cpeaun 3alaHuil MOXHO 3aJaTh Takxe LudbpoBble CBOMCTBA
(ypoBeHb, nosne M,...) 3a UcktoyeHeM nonst B (KOHCTpyKLUuMA). HMKakoro 3afaHus He BbINOSHSIETCS, €CNN 3TO
nosie He NOAKJIOYEHO

o NMpUMEeHUTb TEXHOJNIONMIO K TOUEUYHbIM ONEpaLMAM: NPy MNOAK/IIOUYEHUM MPUCBaAUBAET KOA TOUYEUHbIX

onepauui, KOTOpble UMMOPTUPYIOTCS C YACTO reOMETpUYECKMM KoAoM onepauun. MNpu Bbibope 3Hauka
MOXHO 3a4aTb onepauuio setup n TexHonornyeckue 3agaHus kak Tpebyercsa. Cpeav 3aaaHvii MOXHO 3a4aTb
Takxe undposble cBoicTBa (cnon, none M,...) 3a uckntoyeHnem nona B (KoHCTpyKkumsa). Hukakoro 3agaHusa He
BbIMONIHAETCS, eC/IM 3TO Mosie He MOAK/0YEHO.

o Cokpaturb npodwin: Npn NOAKJOYEHNN yMEHbLUAET YMCIO0 NociefoBaTeNbHbIX OTpe3koB npodunen, B

COOTBETCTBUM C MpaBunamu, onpeaesieHHbIMU B OKHE, KOTOPOE OTKpbIBAaeTCs Npu Bbibope 3Hauka
e ®parMeHTUpPOBaTb NPOMWIN: NPY MOAK/IIOUYEHUM BbINONHAET parMeHTaLmio oTpe3koB nNpoduns no

npasunaM, onpefefieHHbIM B OKHE, KOTOPOe OTKpbIBAaeTCs Mpu Bbibope 3Hauka
e CoeauHuUTb Npodwin: Npu NOAKIIOYEHUN aKTUBU3NPYET Npoueaypy CoeAuHeHust Npodunell Ha ocHoBe
reoMeTpuYecKoil HENPepbIBHOCTU 3TUX Npoduei, B COOTBETCTBUM C NpaBuiaMu, onpeaeseHHbIMU B OKHE,

KOTOpOE OTKphLIBAETCA MpY BbIGOPE 3HauKa — .
« MoaTeBepauTb NpodWIK: NPU NOAKAIOUEHUM aKTUBU3UPYET NpoLeAypy NOATBEpPXAeHWs npoduneil Ha OCHoBe

nporpamMMmMpoBaHusi MOArOTOBKM B HEHEWTpPasIbHON TOUKE B COOTBETCTBUM C NMpaBuiiaMun, onpeaesieHHbIMU B

OKHe, KOTOpOe OTKpbIBAETCS Npu BbIGOPE 3Hauka — .

e PasnuuHblie npoueaypbl: Npy NoAKIYEHUN NOAKIIOYAET NPoLeaypbl, KAaK OHW ONpeAeneHbl B OKHe, KOTopoe
OTKpbIBAeTCs Npu Bbibope 3Hayka . B yacTHocTu:

e MHBEPTUPOBATb OCb FY6GUHbI: NMPU NOAKIIOYEHUN UHBEPTUPYET 3HAK MPOrpaMMUPOBAHUS OCU Ty BUHbI
rpaHu.

nOATBepﬂMTb NMPUMEHEeHMUe: Npn OTKPbITUN NPOrpaMMbl NOAKNIIOYAET UM OTKJIIOYAET 3anpoC NoATBEPXAEHUA
nepeg npuMeHeEHMEM UHCTPYMEHTOB, NOAK/IKOYEHHbIX B npe,qblp.yu.leﬁ Tabnuue.
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13.2 LUBera

Mpadpnueckoe npeacrassieHne
u.se'ra rpaggm(u

Mpy nepemeLwieHnn BbIGOpa Ha CNMCOK OBHOBASETCS HUMXXHWUI KOHTPOJIbHBIN MHAMKATOP, YKa3biBalOLWNIA HAANUCH U

- -
UBET, COOTBETCTBYHOWNN CAENTAHHOMY Bbl60py. Onsa 3agaHunsa uBeTa WEeNKHYTb 3HAa4YO0K

LlgeTa Tembl

Onsa Kaxaoro nyHKTa NpMBOAUTCS OAHA KneTka Bblbopa, COCTOSAHWE KOTOPOWN MOXET MEHSITbCS TONbKO ANS
HEKOTOPbIX MYHKTOB (CM. HMXeE):

e eC/M KfeTKa BblbpaHa, COOTBETCTBYHOLWNI LBET NpUMeHseTCcs 06bMHbIM 06pa3om;

e ec/n KkfieTKa He BbibpaHa, UBET He ynpaBasieTcs.

e ®OH OKHa: uBeT PoHa rpadmyeckon 30Hbl (pUCYHOK: uBeT 1).

MaHenb: uBeT dhoHa naHenn (pucyHok: useT 3). KneTka Bbibopa MOXeET bbb OTK/IKOUEHA: B 3TOM C/lyyae He
BbIMNOSIHAETCS 3anosIHeHMe naHenu 3agaHHbiM ueseToM. BHUMAHME: ans nony4veHusa addekTa npo3payvyHOCTuU
rnaHean OoTHOCUTENbHO POHa OKHa HeOHXOAMMO OTKAOUYUTbL TakXe 3anosiHeHne rpadmyeckmM puCyHKOM (CM.
HUXe);

AKTMBMpPOBaHHaA rpaHb: UBeT oHa TeKkylwen rpaHn (pucyHok: uset 2). Knetka Bbibopa MoxeT 6bTb
OTKJIOYEHA: B 3TOM CJly4yae He BbIMNOJIHAETCS 3arnosIHeHMe aKTUBHOMW rpaHu 3agaHHbiM uBetom. BHUMAHME:
ana nonydenus addekTta npo3pavyHOCTM rpaHM OTHOCUTENIbHO NaHenn, a Takxe doHa OKHa HeobxoaMMo
OTKJIOUYUTb TaKXe 3anosiHeHne rpaduyecKnM pucyHKoOM (CM. HUxe);

Bbl6op: uBeT npeacTaBieHUs BbibpaHHbIX onepauni

TekyLwias onepaums: LBeT NpeacTaBneHns Tekylen onepauymn. Knetka ebibopa MoXeT bbb OTK/IOYEHA: B
3TOM C/lyyae TeKyulaa onepauuns npeactaB/ieHa CBOWM LiBETOM, OMpeAesieHHbIM B MPOrpamMMmMpoBaHum
(CBOMCTBOM CNOS, KOHCTpPYKUuMn unu nonsg "O") nam uBeToM, onpeaensowmm Tmn onepaumm.

ToueyHas onepauus: LBET NpeAcTaB/ieHNss ToYeYHbIX ornepauunii. LiBeT ucnonb3yercs, ecnv ansa onepauumm He
NpU3HaeTCcs o4Ha U3 Tpex 3Ha4YMMbIX CUTyaUuit (C_NpUopUTETOM, onpesesieHHbIM NOPAAKOM B CMUCKE):

e BblbpaHHas U Tekyllas onepauus;

e BbLINOJIHAETCSA B BO3AYXE WU CKBO3Has;

e VMeeT 3aZaHHbli UBeT CBOWCTB (cnoi, none B, none O);

e VMeeT 3aZaHHbli UBET NpeAcTaB/ieHUsl, NepCcoHaIM3npoBaHHbii B 6a3e AaHHbIX onepauui.
Onepauywusa setup: uBeT nNpeacTaB/ieHMs onepaunin NoAroToBKU. LIBeT ncnonb3yetcs, ecnm ans onepauun He
NpU3HaeTCs O4Ha M3 Tpex 3Ha4YMMbIX CUTyaL Ui, KaK yKa3aHo A/ TOYeYHbIX onepauui
Onepauusa npodwuns: LUBeT NpeacTaB/ieHUs 0Tpe3KoB Npoduns (JIMHENHbIX CerMeHToB, Ayr). LiBeT
MCNoNb3yeTCcs, eCav ANs onepaunm He NpPU3HaeTCs O4Ha U3 Tpex 3Ha4YMMbIX CUTYaLUi, Kak yKa3aHo Ans
TOYEYHbIX onepauui.
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e McnpaBneHHbiV npodwib: LBET NpeacTaBneHus npodunel ¢ NpUMeHEHHOW KOppeKLNen Ha MHCTPYMEHT

e Onepauwus B BO3AyXe: LiBET NpeAcTaB/ieHUs onepaumnii, BbINOJHAEMbIX B BO34yXe: OLeHKa BO34yXxa
BbIMONHSAETCS No ocu rNybuHbl (KoopanMHaTa Z) onepauuin. B cnyyae ayrM nnv NMHEMHOro cerMeHTa unm,
NOTHOCTbIO UM YAaCTUYHO BbIMO/IHEHHOTO B BO34yXe, COOTBETCTBYIOWAa YacTb NpeACcTaBAseTcs 3TUM LLBETOM.
KneTka Bbibopa MoxeT ObTb OTK/IIOYEHA: B 3TOM C/lyyae 3anporpaMMuMpoBaHHas B BO34yXe onepauus
npeacTaenseTcs Tak, kak 6yATo oHa 3anporpamMMmpoBaHa B AeTasu.

3TOT NYHKT MOXET 6bTb HEAOCTYMNEH B 3aBUCUMOCTU OT KoHdurypaumm TpaCAD.

MpuMepbl onepaumnii, BbINOMHAEMbIX B BO34YXe:

CBEepJieHMe UnKn NoAroToBka Ha koopauHaTe Z=10,

nuHKuA ot Z=10 po Z=0

nnHMa ot Z=10 Ao Z=-10 (4aCTUYHO BbINONHAETCS B BO34YyXe)

CKBO3HafA onepaumsa: LBeT NpeACcTaB/ieHMs onepaumii, BbiNOJHAEMbIX 3@ Npeaenamm TONWMHbI FrpaHn

(ckBO3Has onepauwus). B cnyyae Ayrn Uam IMHENHOrO CErMeHTa, NOJSIHOCTBIO MW YaCTMYHO BbINOTHEHHOMO

CKBO3HbIM, COOTBETCTBYHOLIAsA YacTb NpeACTaBNsAeTCs 3TUM LBeToM. KneTka Bbibopa MOXET 6blTb OTK/IOYEHa:

B 3TOM C/ly4yae CKBO3Has onepauus npeacrabnseTcs Tak, kak 6yaTo oHa 3anporpaMmupoBaHa B AeTanu.

3TOT NYHKT MOXeT 6bTb HEAOCTYMNEH B 3aBUCUMOCTM OT KoHdurypaumm TpaCAD.

MpuMepbl onepaumnii, BbINOMHAEMbIX CKBO3HbIMW (C TONWMHONM AeTanu 18 MMm):

e CBEepJieHMe UKn NoAroToBkKa Ha KoopauHaTe Z=-25,

e nHMA oT Z=10 ao Z=-22 (oT Z=10 fo Z=0 BbINONHAETCSA B BO3AyXe; OT Z=-18 A0 Z=-22 BbINONHSAETCS
CKBO3HOWM) LBeT rpadunyeckoro npeacTaBieHns onepaunii, BbIMOSHEHHbIX 3@ NpeAenaMn TOMLWWHbI FPpaHn
(ckBO3Has onepauus): ecnum ayra Wav JMHENHbIN CErMeHT MOMHOCTbBI0 WM YaCTUYHO BbINOJIHAETCS
CKBO3HbIM, COOTBETCTBYlOLWAsa YacTb oTobpaxaeTcsa aTum usetom. BHUMAHME: Pacno3HaBaHue
CKBO3HOWM onepauun npesaavMpyeT Haj BO3MOXHbIM LIBETOM CBONCTB (cnon, none B, none O).

e NabapuTHble OTpe3kn B TPeXMEepPHOM rpaduryecKoM npeacTaB/IEeHUN: LBET npeacTasneHus rabaputa
onepauuin B TpexMepHoM m3obpaxeHun. Knetka Bbibopa MOXET 6bTb OTK/IOYEHA: B 3TOM Cllyyae rabapwvr
MMeeT TOT Xe LBeT, KOTOpblIi 3aaH ANS onepauuu.

e Yeprterxk m BcnoMoraTtesibHble rpaduyeckme cpeacTBa: LBeT, UCMOb3yeMbl B:

e yepTexHbIX DYHKLMNAX

* WHCTPyMeHTax B3auMMOAENCTBUS C MblblO (Hanpumep, To4Yka nepeHoca, 0Cb CUMMETPUN)

e yrpas/ieHUM pacluMpeHHbiM cnnckoM B TekcTe ASCII nporpamMmsl

o ®OH UCXOAHOM rpaHu: UBeT hOoHa UCXOAHOW rpaHu B OKHe 3aAaHust PUKTUBHOM MIM aBTOMATUYECKOWN rpaHu.

e 3awnafKu: LBeT npeacTaBiieHns rpaduyecKkmx 3/1eMeHTOB 3aKNaaKu.

o Mpadunueckoe 3anosiHEHME: LiBET 3aMN0JIHEHUS 3aMKHYTbIX rpaduyeckmnx 3/1eMeHTOB, B COOTBETCTBUMN C
NPOABMHYTbIM NPOrpaMMMpoBaHNEM Makpornporpammbl. Knetka Bbibopa MOXET 6blTb OTK/OYEHa: B 3TOM Ciay4ae,
3anosiHeHWe BbIMNOMHAETCS C UCMONb30BaHNEM COBCTBEHHOrO LBeTa KOHCTpyKuun (none "B").

@ Bbl6paTb Ana 3ajaHnga LBETOB Fpad)VIKVI Ha Ha6op LUBETOB MO YMO/YAHUIO.
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Cnomu

OTa BK/JaAKa HeAoCTyMHa, €C/iM 3TO CBOMNCTBO He peasim3oBaHo.

E Whanengyannznposate 7 x
Y Dxpyxetne
Lsera Wma | UgeT |
01. Cnoii 1
[paguyeckos NPERCTAENEHHE 02 Croii 2
Croit 03. Cnoit 3
KoreTpykums 04. Cnoi 4
05. Cnoit &
Mone O
= 06. Croii 6
Packpoit 07. Croit 7
08. Cnoit 8
01. Croit 1
Cnoii 1 | | (| '|
B
Texsonomns
w KmWeHTCKER BEPCHA XYY .22 0K K Omaena

Tabnuua umeeT onpeaeneHHoOe YNCO0 CTPOK (8 Ha pUCYyHKe), paBHOE MaKCUMasbHOMY 3aJiaBaeMoMy CJI0SIM

3HAYEeHUI0 NPU MakCUManbHOM yucne 16. 3HauyeHMs CBOMCTB CBbile 16 NpMMEHSAIOT LBET, 3a4aHHbii 34ecChb ANns

3HayeHusa 16.

¢ 3aroJioBOK: HOMep CNos Mo NopsaKy HaumHasa Co 3HayeHus 1.

¢ UmMsa: nma ana npuceoeHus cnot. Ecnn He 3ajaeTcs, npMcBavMBaeTCs MMSA MO YMOAYAHUIO: B 3TOM Cllyyae nMs
nepeBOAUTCS Ha TeKyLUi A3bIK. ECniv e MMss MeHseTCs, OHO NpoAo/IKAaeT npeanaratbcsa 6e3 naMeHeHUn
nepesoja Ha ApPYroi A3biK.

e LiBeT: ona 3a4aHusa LBeTa C/OS WEeNKHYTh S4Yeinky |L|

Bce onepauwumn, umetowme none "L" otnmyHoe oT 0, MoryT otobpaxaTbCs LLBETOM, NPUCBOEHHbIM 34€Cb 3HAaYEHMUIO

CNosi. OTO BbIMNOSIHAETCS B 3aBUCUMOCTU OT UCMOIb30BaHWUS YMOYaHUS CNOS, AOMOSHUTENBbHO B rpacduyeckom

npescTaBneHuu.
MOXHO Takxe 3afaBaTb 3HAaYEHUWE C/osl, KOTOPOe UCKJIYaeT rpaduky onepaumm (CM. HUXKE).

KoHcTpykuusa

OTa BKJaZlka HefoCTynHa, ecaiv 3TO CBOMCTBO He peann3oBaHo.

Tabnuua uMeeT onpeaeneHHOe YNCI0 CTPOK, paBHOE MakCMMasibHOMY 3aZlaBaeMOMy 3HaYeHWUI0 AN KOHCTPYKLU Ui

npu MakcuMMasibHOM yucne 16. 3HauyeHus CBOWCTB CBbie 16 NpUMEHSAIOT UBET, 3aZlaHHbli 34eCb ANa 3HayeHus 16.

e 3aroJiIoBOK: HOMep KOHCTPYKLMM MO NOpSAAKY HauYMHAsa CO 3HayeHus 1.

o UMsa: nma ana npucBoeHus KOHCTpyKuuu. Ecnu He 3agaeTcs, npMcBanBaeTCs UMS MO YMOSYAHUIO: B 3TOM
cnyyae uMsl NepeBOAUTCS Ha TeKyLW Mt a3blik. Ecnn xxe nma MeHsieTcsl, OHO NpofosikaeT npeanaraTbcs 6e3
M3MeHeHW nepeBoja Ha APYron s3biK.

e LiBeT: And 3a4aHuA LBeTa KOHCTPYKLUUMU LWENKHYTb ;meVle'L' .

Bce onepauun, umetowmne none "B" otnnyHoe ot 0, MoryT oTobpa>kaTbCsi LLBETOM, MPUCBOEHHbIM 3[4€Chb 3HAYEHUIO

KOHCTPYKL MWW,
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MO>XHO TaKXXe 3aZlaBaTb 3HAYEHWE KOHCTPYKLUKN, KOTOPOEe UCKJYaeT rpacduky onepauumn (CM. HUXe).

Mone O

OTa BK/JaAKa HeAoCTyMHa, €C/iM 3TO CBOMNCTBO He peasim3oBaHo.

Tabnuua uMeeT onpeaeneHHoe YNCo CTPOK, paBHOE MaKCMMallbHOMY 3a/laBaeMOMy 3Ha4YeHWUo ANs CBOUCTBa Mpu
MaKCUMasnbHOM yncne 16. 3Ha4yeHUs CBOMCTB CBbie 16 NMpMMEHSIOT UBeT, 3a4aHHbii 34eCb AJ15 3HayYeHuns 16.

e 3arosioBoK: HOMep CBOWCTBA MO MOPSIAKY HayMHas Co 3HayveHus 1.

e UMaA: nmsa ansg npucBoeHMst CBOMCTBY. DTO Mosie He MOXeT 6bTb M3MEHEHO.

=
e LiBeT: WenkHyTb ﬂqeﬁKylu ANs 3a4aHus LBeTa CBOWCTBA.
MMeHa, NpUCBOEHHbIE 3HaYeHUAM noss O, UCMONb3YOTCS NpY BbIBOpe B CMUCKE 3HAYEHUs CBOMCTBA.

Packpown

OTa BK/JaAKa HeAoCTYnHa, ecnn MYHKUMOHaNbHOCTb PacKposi He ynpasnseTcs.

Pasmep Tabnuubl onpegensieTcs YACAOM CTPOK, paBHbIX 25, noMeyeHHbIX OoT « ID1» no « ID25 » , B cooTBETCTBUM
C nepBbMK 25 AeTansaMu, KOTOPble MOXHO Ha3Ha4YuTb B npoekTe Packpos. B cnyyae HasHavyeHuns nocneayowmx
CTPOK 3TW Xe LBeTa UCNOoNb3yTCa C MoAndUKaLmen Ana pasHbiX OTTEHKOB.

13.3 Bwuabl

NMHauBuayanmsupoBaTtb Buabl

Fg WHAMEWAYANN3MPOBaTh ? X
" Oxpyxetme [ Bua npw oTKpeITIK NporpaMME |
Usera © Tpexmeprsii sun
Bevs () Kapkactoe
npeacTasneHke
WHanenayanwsMpoBaTe BAOb | ( \
| Kapractoe npencTasnetive |
WHaMBNOy2NM3HMPOBETE MPad...
Cerxmn w Pacymn © NoctpoeHie B ropUSOHTANLHOM HaNPaBNEHMM
Merwe () MocTpoeHue B BEPTMKANLHOM HaNPaBNEHA
Mpacuueckwit npeaen naxenw [mm) 30
PaccroaHie Mexay rpaHAMK B KapKacHOM NpeacTaenetim [mm)] 25
Crioft, MCKMIOYSIOWLMA IPEPHHECKOE NPEACTABNEHUE O 000 Fl
KoHCTPYKLMA, ANA KOTOPOR rpatbMyecKoe npeacTasnesne nek. || 000 [x|
(] Ompoime Bua rparm s 2D
B CoxpatreT cOCTORHME OTOBPEXEHUA SKTMBHOM MPaHN MDY BLIXOAE W3 NPOrPEMMBI
[] Noruueckue ycnoBua: MCKNIOWATS BCE ONEPALIAA TR KOHCTRYKLIM
® MNocnenosaTensHOCTH: NOKA3ATL TaK:Ke ONEPALIM, HE BXOAALIVE B CMCOK
® Nokasam aBcomoTHylo CCTEMY KOOPAMHAT B TPEXMEPHOM M3OBPAXEHAN rPaHK
(] Nokasam aSconoTHeI KYPCOP B TPEXMEPHOM M306PaXEHIM MPaHu
@ Hacpoiite uBeT MNK y30p H3 NaHENM
Texnononm
KnueHTCKan BEPCHA XYY .ZZ «” OK K Omvena
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Bwa Npuv OTKPbLITUM NPOrpaMMmbl

BblbMpaeT pexuM npeacTaBfeHns, 3aAaHHbIi NPy OTKPbITMKX NporpaMMmel. [pesycmaTpvBaeTcs ABa MyHKTa:
o TpexMepHbIi BUA: NaHesnb 0To6pa)xaeTcs B TPEXMEPHOM BUAE.

 KapkacHoe npeacTtasisieHue: naHenb otobpaxaetcs ¢ pas3buskoi (C BbIGOpOM creayowero nyHKTa).
Bbibop MoxeT 6bTb HeAOCTYyNeH B 3aBUCUMOCTU OT KOoHdwurypauumn TpaCAD.

KapkacHoe npeacrasneHue

BbibUpaeT pexuMm npeacTaBieHUs, 3alaHHbli Npu oTobpaxeHun naHenu ¢ pasbuskoi. MpegycmaTpuBaeTcsa ABa

MyHKTa:

e MocTpoeHne B ropusoHTa/IbHOM HanpaBJIEHUM: NaHesb pa3bnBaeTcs C pa3BepTKON Mo ropusoHTanu (Npwm
3a4aHuu rpaHb 2 NpUBOAUTCS CrnpaBa C OTKPbITMEM MaHenn Nno ropu3oHTasnmn)

e MocTpoeHve B BEpPTHUKaJIbHOM HanpaBJIeHUN: NaHesb pa3buBaeTCs C pa3BepTKOM No BepTukanu (npwm
3a4aHuK rpaHb 2 NPUBOAUTCS BHU3Y C OTKPbITMEM MAHENN MO BEPTUKASMN)

OTOT BbIGOP HE MMEET BAMAHUS B C/IEAYOWNX CayYdasx:

e rpaHb 2 He 3ajaHa

e rpaHb 1 He 3ajaHa. B 3ToM cnyyae rpaHb 2 NpeAcTaBAseTCcs BMECTO rpaHu 1.
BokoBble rpaHu NpeacTasBfieHbl, AaXe eCc/iM YHaCTUYHO OHW He 3ajaHbl.

Bbibop MoxeT 6bTb HeAOCTYyNeH B 3aBUCUMOCTU OT KOoHdurypauumn TpaCAD.

o Fpaduueckmit npeaen naHenu: cBo6oaHOe NPOCTPAHCTBO, OCTaB/IEHHOE BOKPYr rpadMyeckoro
npeacTaeneHus aetanu. 3agaetcs B: [MM] unu [aAorimax] (eAMHULbI U3MepeHus KOHGUrypauun). 31o none
npuHUMaeT 3HayeHusa ot 0 MM o 100 mMm.
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e PaccTosiHMe MeXxay rpaHsiMM B KapKaCHOM npeAacTaB/ieHun: cBo604HOEe NPOCTPAaHCTBO, OCTaBlIEHHOE
MeXAy rpaHsiMu B Clly4ae KapKaCHOro npeacrtasneHus getanu. 3agaetcs B: [MM] wan [aonmax] (eanHULb
M3MepeHus KOHdUrypaumn). 3170 none npuHmMaeT 3HavyeHus oT 0 MM 4o 100 mm. Beibop MoxeT 6bImb
HeAOCTYMNeH B 3aBUCUMOCTM OT KoHdurypauum TpaCAD.

o Cno#, ncknrouarwwmii rpadpmueckoe npeactTaBsieHne: 3HadeHne cros (none "L"), ucknryatouwee
rpacduyeckoe npeacTasfieHve onepauun. ITOT napameTp MoxeT 6bTb Nofe3eH, HanpuMep, B cly4asx, B
KOTOpbIX rpacdurka onepauum NONHOCTbIO NOpPyYEHa UCMONIb30BaHUI0 KOHCTPYKLUMIA. MpuHMMatoTcs 3HadeHuns ot 0
(B 3TOM cniyyae He AENCTBYET HMKOr4a) A0 MakCMMaabHO MCMOb3yeMOro 3HavyeHus. YTobbl NpUMeHuTb
rpaduyeckoe UCKOYEHNE, HYXXHO NOCTaBUTb (Gnaxok. s cTUpaHUsl 3a4aHHOMO 3HaYeHUs LWeNKHYTb Ha

3mauke [, 3ta onuus HeJoCTyrMHa, ecnn He peann3oBaHo cBoucTBo Cros.

o KOHCTpyKUMA, ANA KOTOPOK rpaduueckoe nNpeacTaB/ieHNe UCKIIIOYEHO: 3HaUYeHe KOHCTPYKLMK (none
"B"), uckntoyvarwoliee rpadmyeckoe npeacTaBneHve onepaunn. OTOT napameTp MoxeT ObTb NofeseH B Cay4vasx,
B KOTOPbIX Onepaums KOHCTPYKLMM UCMONb3yeTCs ANA CO34aHUsA APYruX onepaunn, HanpuMmep, npu
MCMNONb30BaHUN Nnocse onepauunin, NPUMEHAIOULNX reoMeTpPUdecKkune TpaHc Mauwmu (Koabl Tuna ST
MpuHuMatoTca 3HaveHmsa ot 0 (B 3TOM c/lyyae He AeWCTBYeT HMKOraa) A0 MakCUManibHO MCMOJSb3yeMOoro
3HayeHus. YTobbl NpMMeHNTb rpadmyeckoe UCKJIYEHNE, HYXXHO NOCTaBUTb GraxoK. [na cTupaHusa 3aAaHHOro

3HaYEeHUS WENKHYTb Ha 3Hauke X|. 37a onuusa HegoCTyMHa, eCIM HE peann3oBaHO CBOMCTBO KOHCTpyKuUMS.

e OTKpbITb BMA rpaHu B 2D: BbibpaTb ANS 3a4aHns BUAA Ha NAOCKOCTU XY Mpu OTKpbITMM Buaa rpaHn. Ecnm
3TOT NYHKT He BblbpaH, pexuMm npeacTaBieHns geTtann octaeTcs 6e3 u3MeHeHUn Npu OTKPbITUKN BMAa rpaHu.
YMonuyaHue - He aKkTMBMpOBaHO. Mpaduyeckoe npeacTaBieHne octaeTcs 6e3 3MeHeHu Npu OTKPbITUKN BUaa
rpaHun-aetanu gaxe npu BbiIbpaHHOM 3TOM MyHKTE.

o CoxpaHsieT COCTOsiHME OTO6pakeHUst aKTUBHOW rpaHu Npy BbIXoAe M3 NPorpaMMbl: NoJkoyaeT
3anoMHUTb COCTOsIHME OTOBpaXKeHWsl aKTUBHOW rpaHuW B MOMeHT 3akpbmusi TpaCAD. lNpu cneayiouem 3anycke
TpaCAD coxpaHeHHas rpaHb, ec/iv OHa cyllecTByeT, 6yAeT akTUBUPOBaHa, U K Hell 6yayT NpuUMeHeHbI
COXpaHEHHbIE COCTOSHUSI 0TOBPaXEHNUA U pexuM oTobpaxeHusi rpaHn (TpexMepHbIii BUA, ABYMEPHbIA BUA Uu
KapKacHoe npeacTaBieHue).

e Jlornyeckue ycnoBUA: UCKJTIIOUUTb BCE onepaLumm A1 KOHCTPYKLUKN: NOAK/IIOYAET BO3MOXHOCTb
NCKI0OYEHNA U3 BUAA Jlormyeckne yc0Bus BCeX onepaumi KOHCTpyKumu. Ecnm 3TOT NyHKT He BbibpaH, B Buae
Jlornyeckume orpaHuYyeHns onepaunm KOHCTPYKUUN (C YNCTO MOSIOXMUTENbHbIM 3HaYeHneM nons "B")
OLLEHMBAIOTCA Ha OCHOBE MpPsSIMbIX lornyeckmx orpaHnyeHnin (IF.. ENDIF, EXIT). YMon4aHue - He akTUBMPOBAHO.

o NMocnepoBaTenbHOCTMU: NOKa3aTb TakoKe onepauum, He BXoasmMe B CNUCOK: NMOAK/OYaET UK OTKI4aeT
nonHoe otobpaxeHue B BUAe nocrnenoBaTenibHocTen. ECnam 3TOT NyHKT He BbibpaH, Ha Buae
nocnepoBaTesibHOCTEN 0TO6PaXkatoTCs TObKO Onepauuu, AN KOTOPbIX MOXHO 3a4aBaTb NocsiefoBaTeNbHOCTb;
Nno3TOMY He O0TOb6pa>katoTCs OTKpPbTbie NPodUIM 1 onepauun, AN KOTOPbIX HANPSAMY OTKIOYEHO ynpasieHue
nocneaoBaTeIbHOCTbIO. YMOYaHME - HEe aKTMBMPOBAHO.

o MNMoka3aTb a6CO/IIOTHYIO CUCTEMY KOOPpAMHAT B TPEXMEPHOM M306parkeHUN rPaHu: NoAKIIYaeT unu
OTKJ/toYaeT oTobpaxeHue abCoMOTHOW CUCTEMbI KOOPAUHAT B TPEXMEPHOM M306paxeHun rpaHu. Ecnm He
aKTUBM3UpYETCS, NpeAcTaB/eHHash CUCTEMA TPeEX KOOPAUHAT OTpaXKaeT OPUEHTALMIO rpaHu. Y MonyaHue - He
aKTUBMPOBAHO.

o MNMoka3aTb a6COJIIOTHbBIN KypCcOp B TPEXMEPHOM M306paXkeHUM rpaHm: NoAK/0UAET UK OTKIIYaeT
oTo6paxxeHne abCcoNOTHOrO Kypcopa B TPeXMePHOM M306paxeHun rpaHu. Ecnm He akTuBMU3MpYyeTCS,
npefcTaBleHHbI KYpcop - Kypcop, OTpaXkatolWwnii OpueHTaL Mo rpaHu. YMon4yaHue - He akTUBUPOBAHO.

|-|pVI AKTUBHOM BUAE rpaHn 4 NMOCMOTPUM, KaK MEHAIKTCA NpeacTaBEHUA CUCTEMbI KOOPAUHAT U Kypcopa:

ke b Z A
W Y
Z z ” z
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[cneBa] oTknoueHbl 06a NyHKTa: oTobpaxkaeTcs oKanbHasi cMCTeMa KOOPAMHAT M Kypcop rpaHu
[cnpaBa] nogkntoyeHbl 06a NyHKTa: oTobpaxkaeTcss abCoNOTHbIE CUCTEMA KOOPAWHAT M KypCcop Ha AeTanw.

e HacTtpoire uBeT wimysop Ha

naHenun: NoAKIYaeT UIn OTKIOYaeT NPUMEHEHNE K TEKYLLEeN nporpamMme

LBeTa Win pucyHka, ecnum oHu 3aaaHbl B CrieyumasibHbiX yCTaBKax NporpaMmbl. Y MOYaHWE - HE MOAK/IOYEHO 1
MYHKT MOXeT 6bMb HEBMAMMBIM AN 3a4aHUS.

MHauBuayannsupoBaTtb rpacduueckoe npeacraBjieHne

E Whanengyannznposate 7 x
1Y Dxpyxemee AKTHBELAN MPEMWUECKID. NPEACTIBNEHWH
Lisera [yHK TMpOM OTPESKW NPODWNR, BEINOMHEHHBIE B BOSOYXE
By [] Yepmms raGapwT oTpESsKoE NPOEMNA, BLINONHEHHGD B BOSIyNE
WNHAMEWY BNHEMPOBATE BHAI [] Mokasats rabapuT Touek M NOArOTOBKM B TREXMEDHOM M30GpaXEHAM
MHAMBHOY 2aNM3MPOBATE rpad... | Mokazate rafapuT ToUEK W NOATOTOBKKM CMNOWHEIM OTPE3KOM
Cetin u Pucynim [] MNokasats raGaput npodunei B TREXMEpHOM US0GPaXEHIM
Mbiwb ApanmipoBaTs raGapuT NpoPUnel K ANMHE OTPESKoE
OTHNIoYATE rpadUyEcKne 3NEMEHTEI, A0GaBNeHHBIE ANA GoNEWOA NporpaMMe!
OTofpasuTe dopMy fpes
[] OvoBpazume dopmy ceepn
[pathuieCcKWe SNEMEHTL
Pasmep cTpenok Hanpasneqws npodng [mim]
MuHMMENEHEA ANKMHE OTPE3KE C NOKE30M CTPENoK [mm]
[wameTp kpaiHie: Touek npogewna [mm]
[uaMeTp onA rpaHYeCckKons TOYEUHOND NPEACTAENEHHA M HyNEEOMD rad..
[nuHa WHCTpYMEHTa ANA MEdHKH NOAFOTOBKW NpX HynesoM radapure [
Pasmep DononHUTENBHLIX TPEPHHECKHX 3NEMEHTOE [mim]
& 3 U8 &
MeoMETpHUYECKW NPOPKNL O O
[potunE BLIEMKN O O O
| Texsonons MpogeunE KOHCTPYKLMK 1 [
[m KmWeHTCKER BEPCHA XYY .22 0K K Omaena

e MyHKTUpOM oTpe3ku Nnpocdwia B Bo3ayxe: Npu Bbibope akTUBM3UPYET 0To6paxeHue MYHKTUPOM OTPE3KOoB
npoduns, BbIMOJIHEHHBIX B BO3AYyXE. YMOMYaHUE aKTMBUPOBaHO. BbIBOp MOXET 6bTb HEM3MEHSIEMbIM B

3aBUCMMOCTU OT KOHUIypauum

TpaCAD.

e Yepturb rabapur oTpeskoB npodwisi, BbINOJIHEHHbIX B BO3AyXe: Bbi6paTh 415 NOAKIIOYEHNS
oTo6paXkeHnss rabapuTa MHCTPYMEHTa Takxe Ans OTPe3KoB Npoduns, BbIMOSHEHHbIX B BO3ayxe. HanoMuHaeM,

yTO rabapuT MHCTPYMEHTA Ha OTpe3Kax Npodwns NPUBOAUTCS Ha Buae Koppekuusi Ha MHCTPYMEHT. Y MoSlYaHue

- Ae3aKTUBMPOBAHO. Bbibop MOXeT bbb HEM3MEHAEMbIM B 3aBUCUMOCTU OT KOHbUrypauum TpaCAD.

e Moka3aTb rabapur Touek U NOAroTOBKU B TPEXMEPHOM U306paXKeHUn: NOAKIOYAET MU OTKOYaeT
oTobpakeHne rabaputoB B TPEXMEPHOM MpeACTaB/IEHNN TOYEYHbIX U MOArOTOBUTENbHbLIX onepauun. Mabaput
BbliensieT UCMosib30BaHWe UHCTPYMEHTA Ha [eTanun C OLEHKOW MO 3anporpaMMMpPOBaHHONM rybuHe ¢

daKTnyeckum BXoAOM B AeTaslb.
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TpaCAD

Ha pucyHke npeacTaBfieH NpyMep TPEXMEPHOro M306paXkeHus ToUeUHbIX (MU U30JIMPOBAHHBIX
MOArOTOBUTENbHbIX) Onepauunii C NOAKIIYEHHbIM OTObpaxkeHnem rabaputoB. [Ana Kaxaon onepauunm
npeacTaBieH OAMH LWAWHAP BbICOTOM, PaBHOW 3anporpaMMMpoOBaHHON rybuHe. 3anonHeHne uuamHapa
onpeaenseTcs Bbibopom MokasaTb rabapur Touek U NOAroTOBKM CIJIOLIHbLIM OTPE3KOM. YMo4aHune - He
aKTMBUPOBAHO.

MNpuMeHeHne BbIBOpa 3aBUCUT OT COCTOAHMS NyHKkTa Fa6apurbl TpexMepHOro rpadpuueckoro nsoébpaxeHwus
B MeHi0 MokasaTb M NOKaJbHOrO0 MEHI0 aCcCOLMMPOBaAHHOE C CaMbiM MYHKTOM: €C/li 3TOT NMYyHKT He BbibpaH,
onuus NMokasatb rabapwur Touek U NOAroTOBKU B TPEXMEePHOM U306paxkeHun nrHopmpyeTtcs.

o MNMokazaTb rabapur npoduneii B TpexXMepHOM U306paKeHun: NoJK/IloYaeT Uimn oTK/oYaeT oTobpaxeHue
rabapvToB B TPEXMEPHOM MpeACTaBNeHUn onepaumii npoduns. Fabaput BoiaensieT UCMOJb30BaHMeE
WHCTPYMEHTA Ha [eTanu C OLEHKOM Mo 3anporpaMMMpoBaHHOM rny6uHe.

Ha pucyHke npeacTaBfieH nNpyMep TPexXMepHOro nsobpaxeHus npodunen ¢ akTMBMPOBaAHHLIM OTOHpaxkeHnem
rabaputoB: Ana KaxAoro orpeska npoduns ebiaeneH rabaput MHCTPyMeHTa B AeTanu. Y MonyaHue -
[le3aKTMBUPOBaHO.

MpuMeHeHne BbibOpa 3aBUCUT OT COCTOAHUA NyHKTa Fa6apurbl TpexMepHoOro rpadunyeckoro nsobpakeHus
B MeHio MokasaTb. 3HayeHne Bbibopa MOXeET MEHATBLCS M3 JIOKANbHOrO MEHI0, KOTOpOe peann3oBaHo B MyHKTe
Fa6apwurbl TpexmMepHoro rpaduyeckoro nsobpaxeHms B MeHio "TokasaTtb".

Ecnu npodwunb nporpaMMmnpyeTcsa C OpueHTUpyeMon NoAroTOBKOM, MOArOTOBKA NpeAcTaB/ieHa BblMePYEHHbIM
OPVEHTUPOBAHHBIM LIMINHAPOM, @ aCCOLMMPOBAHHBIN C HUM Npoduib oTobpaxKaeTcsa oTpesKkamu,
OpPWEHTUPOBAHHBIMM HA OCHOBE MapaMeTpoB, 3afaHHbIX B 3TOW NOArOTOBKE.

Ha aByx yepTexax nokasaH npuMep TpexXMepHOro npeAcTaBieHUs OPUEHTMPOBAHHOIO NPOMUISA C BO3MOXHOCTbIO
oTobpaxkeHns rabaputoB. MoAroToBKa NokasaHa C/neBa C KOHYMKOM MHCTPyMeHTa, obpalieHHbM BHU3. OTpe3ok
npodwuna BblienseT:

e rabaput MHCTpyMeHTa B getanu (0Tpe3oK BHU3Y);

e OTPEe30K KOHTaKTa C MJIOCKOCTbIO rpaHu (0Tpe3ok BBEpXY, C BUAOM JeTanu crnepeau).
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e Moka3aTb rabapur ToueK M NOAroTOBKM CIJIOWHBbIM OTPE3KOM: eC/IM 3Ta ONUUS NOAKJIOYEH],
oTob6pakeHe rabapuToB B TPEXMEPHOM MpeAcTaB/ieHUM TOYEUHbIX U NOAFOTOBUTENbHBLIX ONepauuii CoaAepXUT
MOKa3aHHbIM CMIOLWHbBIM OTPE3KOM LuunnHAp (Ha pUCyHKe cneBa). Ecam aTa onums oTkaoyeHa: oTobpaxeHue
COAepXUT KOHTYpbl rabaputa unnuHapa B Npo3padHoOCTM (Ha pUcyHKe cnpasa).

e ApanTtupoBaTb rabapur npodwiei Kk ANMHE OTPE3KOB: eC/IM 3Ta ONuUKUs NOAKJYEHa, oTobpaxkeHne
rabaputoB npodunen orpaHNYNBaAETCS UCX0AS M3 AMHbI OTPe3KOoB. Bbibop No3BoaseT yMeHbWNTb obliee 4nucnio
rpaduyeckmx 371eMeHToB Ha Npodunsax, GparMeHTUPOBaHHbIX HA MHOXECTBO MasieHbKMUX OTPe3KoB. B
YaCTHOCTMY:

e AN151 AJINHBI OTPE3KOB MNMPUMEHEHO 3HavyeHue, 3aZlaHHoe B NyHKTe MuUHMManbHas AJIMHA OoTpe3ka C NoKa3oM
CTpesioK (CM. cneaytoume nons B oKHe)

e MPYMEHEH COBOKYIMHbI KPUTEPUIA Ha NOCeAyOLWNX OTpe3Kax

e 1511 OTPE3KOB, CUYMUTAKLWNXCS “KOPOTKMMUK”, oTobpaxeHne rabapuTtoB UCK/IOYAET KOHEYHY0 YacCTb

e OTKNIOUUTH rpaduueckme 3n1eMeHTbl, Ao6aBJieHHble ANA 601bLIOA NPOrpaMMbl: €Cn 3Ta onuus
MoAK/YEeHa, oTobpa)xkeHne AONOSHUTENbHBIX rpaduyecKknx 371eMeHTOB (CTPesnikn, KpalHme Touku, rabaput B
TpexMepHOM n3obpaxeHun, rabaput npodunm) 3afaHo Kak OTKIKOYEHHOE MpU OTKPbITUK 60NbLLOK NPOrpaMMbl.
Mpu oueHke 60MbLIOIK NPOrpaMMbl pacCMaTpMBalOTCA ABa 3/IEMeHTa:

1. pasmep B kb6 dalina, 3agaHHOro Ha cTpaHnue Cpepa ->CoxpaHeHue (none, CBsi3aHHOE C MYHKTOM
3anpawmBaTb NOATBEPXXAEHUE ONTUMU3aLLIMM ANA 60/1bLUOK NPOrpaMMbl)

2. 4ucno onepauui, obpabaTtbiBaeMbix Nporpammoint, ecnm mx 6onbwe 100000. (Mcnonb3yemoe 3HaveHne
SABNAETCS NepeMeHHbIM, C OTKJIOHeHKeM oT 5000 go 100000, B 3aBMCUMOCTM OT pa3Mepa B kunobantax
Habopa dannos).

e OTo6pasurb hopmy dpes: Bbibepute AN oToOpaxeHUs MHCTPYMEHTOB Tuna gpesbl C peanbHon hopMon,
HanpuMep, KOHMYECKOW Mnn B Lenom GurypHoi. Belbop ocyliecTBAsSIeTCA Kak B C/lydae nNporpaMMmMpoBaHus

MHCTPYMEHTA TaK U No AMaMeTpy, C peasibHbIM NpUMEHEHNEM, COBMECTUMbIM C VICI'IOJ'IbByeMOﬁ TEeXHOornen.
Ecnn sanemeHT He BblﬁpaH, MHCTPYMEHTbI TUNa dee3b| 0T06pa)KaIOTC9I C UMIMHAPOM.

PepakTop nporpamm



367 TpaCAD

e OTO6pasurb hopMy cBepn: BbibepuTe Ana oTobpaxKeHus MHCTPYMEHTOB TuMa cBepsia C peanbHon dopMmon,
HanpuMmep, packseweHHOn nunn B Lenom durypHoi. Beilbop ocyliecTBasieTcs Kak B Cilydyae nNporpaMMmpoBaHus
WHCTPYMEHTa TaK U Mo AvaMeTpy, C peasibHbiM NPUMEHEHMEM, COBMECTUMbIM C UCMOJSIb3YEMOM TEXHONIOTUEN.
Ecnn anemeHT He BblbpaH, MHCTPYMEHTbI TUMa CBepsia 0Tobpa)katoTCcs C LUANHAPOM.

r nyeckKue 3J1EMEHT bl

* Pasmep cTpenok HanpasneHus Npodwuna: AnvHa ABYX OTPe3KOoB 0To6paXKeHus CTPenku Hanpas/ieHns Ha
oTpe3kax npoduns. 3agaetca B: [MM] naun [AonMax] (eAnHMLbI U3MEpPeHUst KoHdUrypaumin). 3To none
npuHUMaeT 3HadeHusa ot 0,5 mm go 100 mMmM.

e MuHMManbHaf A/ivHa oTpe3Ka C NOKa3oM CTPEeJIOK: MYMHUMarnbHas A/IMHA, KOTOPYIO AO/DKEH MUMETb OTPe30K
npodwuna ansa obecneyeHns otobpaxxeHnsa CTpenku HanpasneHus. 3agaetcsa B: [MM] nnau [AonMax] (eavHMUbI
n3MepeHuss KoHdurypaumin). 3To none npuHuMaeT 3HadyeHns ot 0,5 MM go 100 MM.

o [AvaMeTp KpaiHuX Touek npodwuna: gmamMeTp 0TO6paeHNs KpalHMUX ToYeK Ha oTpe3kax npoduns.
MpeacTaBneHne KparHUX TOYEK onpeaenseTcs MUHUManbHOW AIMHON, KOTOPYIO AO/MKEH MMETb OTPe30K
npodwunsa, yCTaHOBNEHHYIO Ha ABOWHYIO BEIMYMHY 3a4aHHOM0 34eCb 3HavyeHus. 3apaeTtcs B: [MM] nau
[aonMax] (eavHULbl U3MepeHust KoHduUrypaumin). 3To none npuHMMaeT 3HadyeHus ot 0,5 Mm go 20 mm.

o [nameTp Ans nsobparkeHuss TOYEK U NOArOTOBKU NPU Hy1IeBOM rabapwure: anameTp otobpaxeHus
TOYEUHbIX M NOArOTOBUTENbHBIX ONepaLuuii, Ana KOTOpbIX 3aAaH Hy/IeBOW AMaMeTp MHCTPyMeHTa. Ecnm onepauus
- KOHCTPYKLMS, 3TO 3HAaUYEHWe He ucnonb3yetcs. 3agaetcs B: [MM] unu [aorimax] (eAnHWLLbI U3MepeHus
KOHdUMrypaumit). 3To none npuHuMaet 3Hadyenuns ot 0,5 mm go 20 mm.

e [lNVHa MHCTpPYMeHTa AnA rpacdvkm NnoAroToBKM Npu Hys1IeBoM rabapwure: gnvHa npeacTasfieHns UnnvHApa
WHCTPYMEHTa MOAroTOBKM Mpu 3aaHnun HyNeBoW AJINHBI AN UHCTPYMEHTa WA MpU He3aAaHHOW TeXHOI0ruu.
Ecnn onepaumns - KOHCTPYKLMSA, 3TO 3HAYEHNEe He ucnonblyeTtcs. 3ajaetcs B: [MM] wnm [aonMax] (eanHuubl
M3MepeHus KoHdUrypaumn). 310 none npuHmMaeT 3HavyeHus ot 0.0 MM go 50 mmM.

¢ PazmMep AONOJIHUTeNbHbIX rpacduyecKknx 31IeMeHTOB: pa3mep rpadnyeckux 31eMeHToB, 406aBNeHHbIX Npu
BbIMOSIHEHWM UHTEPAKTUBHOW npoueaypbl (Y4epTex, MHCTPYMEHTbI). DTO 3HaYE€HMEe UCMNOMb3YeTCs, HanpuMep,
Ans oTobpakeHnsa cneayLmnx 31eMeHTOoB:

3aKnagKku;

3nemMeHT Bbibopa npodunen;

TOYKM KpenneHns K npodunio;

3HaUYMMbIA 3JIEMEHT Ha 3Tane No3uLMOHNPOBaHUS;

CTpesiku nepemeLLeHns ocu.

3apaetcs B: [MM] nnu [aorimax] (eavHuLbl U3MepeHnst KOHdUrypaumin). 3T0 nosie NnpMHMMaeT 3HavyeHus OT 5 MM

£o 100 mM.

MocnepHsis rpynna Bbibopa No3BonseT NepcoHanu3npoBaThb rpadudeckoe npeactasreHne ocobbix npoduneii:

o FeomeTpuueckuit npodpwib: - 370 Npodub, KOTOPLIM NpU NOAroToBKe Bbibpan napameTp FeomeTpuuecKkui
npodwib

o Mpodwib BbiIeMkM: - 3T0 NpodPub, KOTOPLIA NpU NoAroToeke Bbibpan napametp Mpodwunb BbieMku

o Mpodwib KOHCTPYKUMK: - 3TO NpoduSb, KOTOPbIM NPy NOArOTOBKE 3aAan none B ¢ HeHyneBbIM 3HaYeHMEM
(4MCTO MONOXUTENBHBIM).

[Onsa Kaxaoro us 3TUX TUNOB Npoduas MOXHO MOAK/YUTL NpeAcTaBleHne cneayowmnx rpadniyecknx 31EMeHTOB:
e KpaliHune TOYKMW,

e CTpesnkwu,

e rabaput B TpexmMepHOM mnsobpaxeHun,

e rabaput npodunen.

YMonyaHue Ans BCcex 3TUX NMYHKTOB COOTBETCTBYET HEeaKTUBHbIM MyHKTaM.

Mpodunb MOXET 3aAaBaTbCs rEOMETPUYECKOrO TUMa ANS COKpalleHus npoueaypbl rpadukn. TUMNoBbIM
npuMeHeHueM aBnseTcs paspabotka kpusoii ISO. Mpodunb 3agaeTcsa npodunem BbieMKK, €Can OH Hbin fobasneH
npv NOMOLLM NpoLeaypbl BbIEMKU.
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Cetka 1 PUCYHKM
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Macwrab nzofpaxeHtA Ha NOBEQXHOCTE
Texnanonm
KmWeHTCKER BEPCHA XYY .22 o Ok K Omaena
Cetka

OTW HACTPOMKM 3a4at0T CETKY NPSMOYIrO/ibHbIX KOOPAWHAT C Pa3BEpPTKOM peLleTKon B NA0oCKoCcTM XY TeKywen

rpaHun. CeTka He oTobpaxaeTtcsa Ha Ob6wem Buge geTasin Nan Npu akTUBHOM TpexmMepHOM BUAE.

e Hauano koopauHaT X: Hayasio0 KOOpAMHAT X CETKU. 3agaeTcsa B: [MM] unu [aoriMax] (eamHUL bl UaMepeHus
KOHbUrypaummn). Ymonuanme - 0.0.

¢ Hauano koopauHaTt y: Hayano KoopauHaT y ceTKW. 3agaetcs B: [MM] wan [aonmax] (eAnHULbI MU3MepeHus
KOHbUrypaummn). Ymondanume - 0.0.

e Lar x: war ceTkn No ocu X rpaHn. 3agaetcs B: [MM] wnum [aronMax] (eanHUubl n3MepeHnss KoHdurypauuin). 3to
nose NpUHUMaeT MUHWMaNbHOE 3HayeHWe, COOTBeTCTBYyouee 1 MM,

e Lar y: war ceTkn No ocu y rpaHun. 3agaetcs B: [MM] nnu [aoimax] (eamMHUL bl U3aMepeHnss KOHdUrypauuin).
3T0 none NpMHUMaeT MUHMMaNbHOE 3HayeHne, cooTBeTCcTBYytowee 1 MM.

e Tun 3/1€MeHTOB CeTKU: 0TOOpaXxeHbl ONuMmM 0TobpaxxeHUst 31eMeHTOB CETKMU:

e JlnHvM: ceTka npeacTaBfieHa rOPU30HTasIbHbIMU U BEPTUKANbHBIMU JIMHUSIMU, PACcCTOSIHUE MeXAY KOTOpbIMU
onpeaenseTcs 3aflaHHbIMU Waramm. TOYKWM NepeceyeHnst IMHUA - 3TO TOYKKW CeTU. ITO onuus no
yMON4aHuio

e MycTble KpYyru: ceTka npeacTaB/ieHa ¢ NyCTbIMM KPyraMu, pacnosioXXeHHbIMW MO LLEHTPY TOYEK CETKMW.

e lMepeuepKHyTble KPYrK: ceTka npeacTaBieHa C nepeyepkHyTbIMU KpyramMmu, pacrnosiodXeHHbIMU MO LLeHTpy
TOYEK CeTKM

e MycTble KBagpaThbl: ceTKa NpeAcTaB/ieHa C NyCTbIMU KBagpaTaMu, pacnosioXXEeHHbIMU MO LEHTPY ToYekK
ceTKku

e MepeuepkHyTbie KBaAapaThbl: CeTka NpeAcTaB/ieHa C NepevyepKkHyTbIMU KBagpaTaMu, pacmnosioXeHHbIMU Mo
LLEeHTPY TOYEK CeTKM

e Pa3mMep 3/1eMeHTOB: pa3Mep 3/1IeMEHTOB CEeTKU. B cnyyae Kpyros 3ajaeT AMaMeTp KPyros, B ciy4dae
KBaApaTOB 3a[aeT CTOPOHY KBaApaToB. 3ajaeTcs B: [MM] wnum [aonmax] (eAnHULbI n3MepeHus
KOHMbUrypaumi). 3710 nosie NpuHMMaeT MUHMMAsIbHOE 3HayeHne, COOTBeTCTBYyoWwee 1 MM,

e OrpaHMUUTb 3/IeMEHTbl CETKU rabapuroM rpaHu: BbibpaTb ANs 3anpoca NpeacTaB/IEHUs 3/IEMEHTOB CETKM
BHYTPW 30Hbl FpaHn. DTOT BbIGOP aKTMBEH B C/lyyae, eC/lin ceTka npeacTaB/ieHa He NuHWaMKU. [axe ecnv 3ToT
MYHKT He BblbnpaeTcs, oTobpaxkeHne 3a npegenamu rabapuTtoB rpaHn orpaHMUYeHo.

CneuvanbHag ceTka
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OTK HacTPOMKKN 3afaloT CeTKY, 3aaHHYI0 HEMOCPEACTBEHHO AN OTAE/bHbIX TOYEK, onpeAesieHHy0 Ha 3Tane
KOHdUrypauumn npoussoanTenem ctaHka. CneunanbHasa ceTka TakXe onpeaensercs B NJIOCKOCTU Xy TeKyLlen
rpaHun, HO TOJIbKO B CAy4yae rpaHen 1 vnm 2.

Kpome Toro, npeacTaBneHne BCceraa OrpaHUuYMBaETCs 3/IEMEHTaMU BHYTPU 30HbI FPaHu.

OTOT BbI6Op HepgocTyneH ansa dyHkuun Essential.

e AKTMBMPOBATb: MNOAK/OYAET WM OTK/OYaeT ynpaB/ieHne crneuunanbHOM CeTKOW. Y MonyaHue -
[e3aKTMBMPOBaHO.
e Tun 3/1€MeHTOB CeTKU: 0TOOpaXxeHbl ONuMmM 0TobpaXxxeHUst 31eMeHTOB CETKMU:
e MycTble KPYyru: ceTka npeacTaBiieHa C NyCTbIMU KPyramMu, pacmnosioXXeHHbIMU MO LLeHTPY ToYeK ceTkun 3To
onumsa No yMosYaHuo
e lMepeuepkKHyTble KPYrK: ceTka npeacTaBieHa C nepeyepkHyTbIMU KpyramMmu, pacrnosiodXeHHbIMU MO LLeHTpy
TOYEK CeTKM
e MycTble KBagpaThbl: ceTKa NpeAcTaBfieHa C NyCTbIMU KBagpaTaMu, pacmnosioXXEHHbIMU MO LEHTPY ToYek
ceTKku
e MepeuepkHyTbie KBaAapaThbl: CeTKka NpeAcTaB/ieHa C NepevyepKkHyTbIMU KBaapaTaMu, pacmnosioXXeHHbIMU Mo
LLeHTPY TOYEK CeTKM
e Pa3mMep 3/1eMeHTOB: pa3Mep 3/1IeMEHTOB CEeTKU. B cnyyae Kpyros 3ajaeT AMaMeTp KPyros, B Ciy4dae
KBaApaTOB 3a[aeT CTOPOHY KBaApaToB. 3ajaeTcs B: [MM] wnum [aonMax] (eAnHULbI n3MepeHus
KOHMbUrypaumi). 1o nosie NpuHMMaET MUHUMAsIbHOE 3HauyeHue, COOTBEeTCTBYowee 1 MM. 3Ha4yeHue no
yMonyaHumio - 20 MM.

e OTO06pazurb rpacdmuuecKyo NUHENKY: NoAKIIIYAET UM OTK/IOYAET OTo6paXeHue NMHeeK psSaoM C
[ABYXMepHbIM 0TO6paXeHUEM WM KapkacHoe NpefcTaBlieHne Tekylei rpaHu. JlHelika He oTobpaxxaeTcs B
cnyyae TpexmepHoro Buja.

PUCYHKH
MoxeT BblbMpaTbCs rpaduyeckuii pucyHok ans 3anosiHeHusi MaHenu n AKTUBHOM rpaHu. Ha3BaHue puUcCyHKa

MOXeT peflakTMpOBaTLCS B KJETKe pelakTMpPOBaHUS UM MpU WenyKke Ha 3Hadyke —— . OTKPbIBAeTCA OKHO C
darnnamm nsobpaxeHuin, 3annucaHHbiMmn B nanke koHdburypaumm (TPACADCFG\CUSTOM\DBPATTERN):
nencTBuTeNbHbl crieayowmne dopmatbl: *.PNG, *.JPG, *.BMP, n Tpebyetcs BbibpaTb ann B 3agaHHOM nanke. Ons
yAaneHns UMeHW 3aaHHOro PUCYHKA LENKHYTb 3HaUY0K all
HekoTopble AONOAHMTENbHbIE COOBpaXeHUst A0MKHbI 6bTb CAeNaHbl NPy NCMONb30BaHUN rpaduyeckro pucyHka
naHenu B nporpamMme C onpefeneHHbIM HanpasfieHWeM 3epHa, rOPU30HTaNIbHOrO UAN BEPTUKAbHOrO.
Ecnn HangeH dann ¢ TeM xe uMeHeM + °_gx” wnm “_gy”, aBTOMaTMyeckn onpeaenseTcs, Kakon dann
3arpysuThb.
Hanpumep, ncnone3ynte danin patternA.jpg:
v/ C pocTynHbM annom patternA_gx.jpg: patternA_gx.jpg 6yneT Ucnonb30BaTbCA C rOPU3OHTaNIbHBIM 3E€PHOM,
patternA.jpg pna Apyrux cny4vaes
v/ C pocTynHbM dannom patternA_gy.jpg: patternA_gy.jpg 6yaeT ncnonb3oBaTbCs C BEPTMKaASbHbIM 3€PHOM,
patternA.jpg pna Apyrux cny4vaes
v/ C pocTynHbiMK parnamm patternA_gx.jpg v patternA_gy.jpg: patternA_gx.jpg 6yaeT ncnonb3oBaTbCs C
ropu3oHTasnbHbIM 3epHoM, patternA_gy.jpg 6yneT ncnonb3oBaTbCA C BepTUKasbHbIM 3€pHOM, patternA.jpg B
cny4yae OTCYTCTBUS 3a4aHHOMO 3epHa.
Ecnu BMecTO 3TOro focTyneH ToNTbko dawin patternA.jpg:
v patternA.jpg 6yaneT ncnonb3oBaTbCs 6€3 M3MEHeHWI C rOpM30HTaNbHBIM 3epHOM UK 6e3 3a4aHHOro 3epHa
v’ patternA.jpg 6yaeT ncnonb3oBaTbCA NOBEPHYTHIM Ha 90 © C BepTMKalbHbIM 3€PHOM.

¢ Macwrab nso6pakeHnuss Ha NOBEPXHOCTb: YKa3biBaeT PEXMUM NMO3ULUOHUPOBAHUS rpaduryecKnx pUCyHKOB.
Mpy NOAKAOYEHUM 3TOrO NyHKTA adanTupyeT u3obpaxkeHne K nonesHom naowaam (naHenanm unm akTUBHOM
rpaHu), B NPOTMBHOM C/lly4ae BOCMpPOM3BOAUT u3obpaxkeHne c60Ky A0 3anOHEHMS NOJIe3HON NaoLaaun.
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MuH. 0KHO rpPatPHYECKOrD COOTBETCTEHA [NMKCENEH]
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T E TR Makc. okHO rPEeHYECKOrD COOTEETCTERA [NKMKCEnsi]

MHovEnOyanKaMpoBEaTE rpad...

CeTim v Pucyhkmn

Meiwe

| Texnonoms

LEJ KNWEHTCKEA BEPCHA; XL YY.ZZ 0K K Omvena

e MuHMManbHbIN NOpoOr ABWKeHUA [NUKcenemn]: paccTosiHMe B NMKCenax, KOTOpPOW AOKEH NpPOWTU yKasaTesb

Ha 3KpaHe A0 ornpejesieHUs U3MeHEeHUs1 COCTOSIHUSA. DTa HacTpoWMKa No3BOJIsSieT, Hanpumep, nsbexaTb
HEMNpou3BOJIbHbIX MOBOPOTOB AeTann. KpoMe TOro, aTa HacTpolika UCMNOMb3yeTCS B MHTEPAKTUBHOM CUYUTbIBAHUMU
(HanpuMep, B dyHKLMM YepTexa) B KadyecTBe dunbTpa A5a NOAKIIOUYEHUS NoMcka obbeKkTa NpUBSA3KU.
YMonuaHue - 2, MOryT BBOAUTLCS 3HayeHus B UHTepsane [1; 10].

¢ MwuH. OKHO rpaduiueckoro cooTBeTcTBus [Mukcenen]: MMHMManbHbIN pasMep OkHa Noucka rpaduyeckoro
COOTBETCTBUSA. YMonuaHue - 10, MOryT BBOAUTBLCS 3HayeHus B uHTtepsane [1; 50].

¢ Makc. OKHO rpacdmuecKkoro cooTBeTcTBua [NuMKcenen]: MakcuManbHbIi pasMep OKHa noucka
rpacuyeckoro COoTBETCTBUSA. YMonyaHue - 20, MOryT BBOAUTLCS 3HadeHuss B uHTepsane [1; 50], HO He
MeHblle, YeM B npeablayLliem nosne.

3TK ABa 3HaYeHus onpeaenstoT rpaduyeckyto 30Hy Noucka, KoTopasi NpUMeHsieTCca nNpu rpaduryeckom
06y4yeHun (Npm noncke o6bLEKTOB NPUBA3KKN MK TeKywen onepaumnm). Co CCbUIKOM Ha NpuMep, NpPUBEAEHHbIA B
naparpade BBoa reoMerpuyeckux 3/1eMEHTOB U3 MEeHK "Hayeptutb”, npwn 3agaHnn 3HaveHun (10 n 20 gna AByxX
rnosien) BbINOJIHAETCSA MakCMMyM ABe MONbITKM rpadnyeckoro noncka: nepsas - B 3oHe pasmepamum 10
NMUKCenoB, OTLEHTPOBAHHOM MO MOJIOXEHWIO MbllM, BTOpas - B 30He pa3Mepamu 20 nukcenos. Ecnu 3apaHbl
3HaueHus (7 n 20), BbINOAHSAETCSA MakKCMMYM TpW MOMbITKX Ha 30HaxX pa3MepamMun, COOTBETCTBEHHO, 7, 14, 20.
Mepexoa MexAay 30HaMWM OCYLLECTBASETCS C WaramMmu, KpaTHbIMA MUHMMasnbHOMY pasMepy.

TexHonorus

[aHHble, oTobpaxaemble Ha CTpaHULLAX 3TOW rPpynrbl, MOryT MEHATBLCS TOJIbKO MPWU 3aKpbirol paboyer nporpamMmme
1 B paboueir cpene CraHka.
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Koabl no ymon4yaHuio

B nepson Tabnuue 3agaHbl TEXHOAOMMKW, NPUHATBIE A7 NMOATOTOBUTENBHBIX MM TOYEYHbIX Onepauun B cay4dasx,

Koraa HeobxoAMMO BbINOMHUTL 3aZ@aHME MO YMOYaHMIo.

MpuMepbl NPUMEHEHUS 3TUX 3aA4aHWIA:

e BbINOJIHEHWE UHCTPYMEHTOB, Tpebyolmnx BBOAA NOArOTOBKM MPU OTKPbITUM HOBOrO Npoduns

e MpUMEHEHNE CJI0XHbIX Onepauui, HanpuMmep, Co3haHWe TEKCTOB WMIWN BbieMOK

e BBOJ, reOMeTpUYecKOro sfieMeHTa Toyka u3 MeHio Yeprtex

e HanpaB/ieHMe Ha BbINOJIHEHME OTKPbITbIX Npodunen uim npodunen, HauMHaOLWMXCA reoMeTpu4YecKmM KOAOM
NOArOTOBKW, WM ONepaLnin C TOYEYHbIM FrEOMEeTPUYECKMM KOAOM (BbITeKaoLWMX, HanpuMep, U3 npoueaypsbl
MMMopTa BHewHero dopmara).

Mpoueaypa, BbINOJHAEMas 418 onpeaeneHust TEXHONOormn:
e BbibpaTb CTPOKY rpaHn, KOTOPON HeobxoaMMOo 3a4aTb TEXHONOIUKD

IpaHb Kop
Bce 3afaeT o6LLy0 TEXHOIOMNIO ANl BCeX rpaHeii. NpuMeHseTcs, Korga rpaHb He umeeT
3a4aHMA CBOEMN TEXHOI0rnN
MpaHb 1 3apgaeT TexHonoruo Ans rpaHu 1 (BepxHei), a Takxke A5 BO3MOXHbIX (PUKTUBHBIX U

@BTOMaTUYECKMX FpaHel, OTBeYarLnX KpUTepuo noaobus

MpaHb 6 3afaeT TEXHONMOMUIO ANst rpaHn 6 (KOHEYHOM), a TakXe AN BO3MOXHbIX (DUKTUBHBIX U

@BTOMaTUYECKMX FpaHel, OTBeYarLnX KpUTepuo noaobus

DUKTMBHbIE TPpaHK 3a@aeT KOMNAIEKCHYIO TEXHOIOMUIO AN BCeX DUKTUBHBIX M aBTOMaTUYECKNX FpaHel unm
[TONbKO A1 FpaHen, He OTBeYarLWwmMX KpUTeputo Nnogobumst C 0AHOM U3 WeCTUn peanbHbIX
rpaHen

 BLIGPaThL B Tabnulle CTPOKY rpaHu Anst pa6oThl. Mpu Lenyke Ha 3Hauke —— OAHOFO W3 ABYX Moneii noa
Tabnvuen oTKpbIBAETCH OKHO, B KOTOPOM MOXHO BbibpaTb Onepauunio 3 npeayCcMOTPeHHbIX U 3a4aTb Ha Hel
TexHosiornyeckune AaHHbole. M3 cnucka BbibupaeMbix onepaumin UCKNIYaTCS:
e onepauun, HefOCTYNHble B MAAUTpe onepauuin;
e onepauun c NporpaMMMpOBAHNEM B MOSISPHOM CUCTEME KOOPAMHAT.
Kpome ToOro:
e AN15 NOATOTOBKW: MEepeyvYncsieHbl TONbKO Onepaumy NoaroToBKU;
e /15 TOYEYHOWM onepaLnn: NepeyncsieHbl ToYeYHble U NOArOTOBUTESbHbIE OonepaLuu.
[omkHO yaensaTbcs ocoboe BHMMaHWE Npu 3a4aHUM pa3MepHbIX TEXHOMOMMYECKNX NapamMeTpoB (KoopAaMHaT m
CKOPOCTEeW), T. K. OHM AO/IKHbI 3aaBaTbCsA C eANHMLLEN U3MepeHUs, onpeaesieHHON B KoHdurypauum ([MM] nan
[aonmbl] ana koopauHaT; [M/MUH.] - [MM/MUH.] wiu [AonMbl/c] - [AOAMBYMWH.] AN CKOpOCTeW. 3agaHusa MoryT
BbINONHATLCSA B YNC/IOBOM MM MapaMeTpuyeckoMm dopmarte: B N1060M cayyae, CUrHanmM3mMpyeTcs BO3MOXHas
owmnbka napamMeTp1MyecKoro nporpaMMmMpoBaHmns. B ToueyHol onepaumm No yMONYaHUIO 3a4aHne napameTpa
"AnameTp" BbINOSHAETCA NO CAEeAYOLWNM NpaBunam:
e eCc/i1 onepaunsi TO4EYHOro reoMeTpUYecKoro Koaa He UMeeT 3aaHHOe 3HayeHVe AnameTpa, BbINOJHAETCSA
3ameHa
e ec/iM onepaunsi TO4EYHOro reoMeTpU4ecKoro Koaa UMeeT 3aAaHHoe 3HayeHne guamMeTpa, 3aMeHa He
BbIMONHSAETCSH

[Ons cTupaHus HaCTPOMKK B rMaBHOM Tabauue WesKHYTb 3HAa4Y0K 3

KNIeTKM KoAa Mo yMOYaHUIo.
Tabnunua Fno6anbHble TEXHONOMNMM 33aeT MaKCMMYM 8 TEXHONIOMMIA, 3HAUYMMbIX AN onepaumin NoaroToBKM,
ncnonb3yembix B hopMe NapamMeTpuyeckoro nporpaMmmpoBaHusa. Kaxxaas cTpoka B Tabnuvue MoXeT 3ajaBaTtb
noAroToBKY Mo 06bMHONM Mpoueaype, KOTopasi paccMaTpuBanach No NPUMEHEHUIO TEXHONIOMMYECKOW NOArOTOBKMY.
[ns noakntoveHMs NOArOTOBKMW BbibpaTh COOTBETCTBYIOWYO KNeTKy B cTonbue BK/1 u 3ajaTb cMMBOMYeCKoe
MMS NOArOTOBKE AN1i UCMOJSIb30BaHUSl B NMPOrpaMMMPOBaHUN: Kak yKa3aHo B 3arosioBke ctonbua, pacrno3HaBaemas
napamMeTpuyeckasa gopma - Tmna “tec\namesetup”. [ns Kax4on akTUBMPOBAHHON NOArOTOBKM UMS 06s3aTenbHO
W [LOMKHO 6bITb OAHO3HAYHbIM.

ONnsi U3MEeHeHUa TEXHONIOrMYEeCKUX 3aZlaHnii NOArOTOBKW [iBa pa3a LWeNIKHYTb Mbllblo (MK HaxkaTb KHoMky F2) Ha
npaBoli K/IeTKe COOTBETCTBYOLEN CTPOKN AN OTKPbITUSI OKHa.

Ons oTkAo4YeHns yxe 3a4aHHOoM NoaAroToBkM ybpaTh diaXkok BblbOpa B COOTBETCTBYHOLWEN KeTke B cTonbue
BKJT.

nobasbHasi TEXHOIOMYSI MOXET UCMOMb30BaThbCS BO BCEX Onepauusix, npefycMaTpmBaloLLMX BO3MOXHOCTb
3aZaHnNsl TEXHONOrMM MOArOTOBKM NMpu nomowm ???UMEHN, noHnmaemoro kak none MMS 3anporpaMMnpoBaHHOM
NoArOTOBKMW: Tenepb NOAroTOBKA Bbi3bIBAETCS NapaMeTpuyeckuM MMEHEM M NporpaMMnpoBaHue He TpebyeTcs.

TexHonormsa no YMO/TYHAHMIO

OTa BKNagKka oTobpaxaeTcs TONbKO ecnu B 6a3e AaHHbIX onepauui uMeeTcs onepauuns, UCMoNb30oBaHHAA AN
3aZaHuNsl TEXHONOMMM Mo YMON4YaHuo. Belbop TexHonorum He anddepeHUMpoBaH 418 rpaHu U KacaeTcs 3a4aHumn
TEeXHOMormm obLen NoAroTOBUTENBHOM MK TOYEYHOW onepaunn.

Mo>HO 3a4aTb TEXHONOMMYECKNE NapaMeTpbl, COOTBETCTBEHHO, AN
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e YCTaBKM MO YMONYaHMIO Ans setup: kacaeTcs onepaumii NOArOTOBKM U CNOXHbIX KOAOB Tuna npoduns
(kopoB, kKOTOpble B 6a3e AaHHbIX onepauui MMetloT 3agaHHbii NoaBua onepauun, pasHbii 1; HanpuMep,
onepauuu: Mas, Cteopka).

e YCTaBKM MO YMOJIYaHMIO AJ1Sl TOUEUHbIX ONepaLmit: KacaeTcs TOYEeYHbIX onepaumnii U CAOXHbIX KOAOB TUNa
cBepneHus (kKoTopble B 6a3e AaHHbIX onepauui MMeT 3aaaHHbii MoaBua onepauun, pasHbii 0; HanpuMep,
onepauuun: Pap oTBepcTuin ana ceepnenus, PacnpeneneHne oTBepCTUn Ha Kpyre).

3ajaHns B 3TOM OKHE MEHSATCH NpyU HEO6XOANMMOCTUN U3MEHEHMSA 3aJaHMa MO YMOAYaHWIO NapaMeTpa no

CpaBHEHUIO C TEM, YTO MpeanaraeTcs npu BBoAe, Aefas ero, HanpuMmep, HEU3MEHSEMbIM.

HanpumMep, npu 3agaHuun 3HavyeHns = 1 napameTpy CraHok ansa MoAroToBKU:

e MpW KaxkJoM HOBOM MpupalwieHnn onepaumm setup (nmnu: Masa, CtBopkn) none CraHok byaeT npeanaratbCcs
3ajaHHbM Ha 1, B N06OM cnyyae, U3MEHAEMbIM;

e 3Ta HaCTpOWKa He MeHseT NPorpaMMMPOBAHNE UM UHTEPNPETALMIO yXXe BBEAEHHbIX OnepaLuui.

Ecnv HeobxoAMMO NMpUHYAMTENbHO 3a4aTb NporpaMMupoBaHue napaMeTtpa CrtaHok=1 (HanpuMep, NOTOMY 4YTO B

NMPUIOXEHNN peanm3oBaH ToNbko CTaHOK 1), B OKHe ANs CTaHKa HeobxoauMo 3ajaTthb:

e “(1)": 3Ha4yeHWe, 3aKIOYEHHOE B Kpyrnble ckobku, nnm "v,1". MNpn TakoM 3agaHum 3HadyeHne CTaHKa Bceraa
6yneT 1, a napaMeTp OCTaeTCs BUAMMbIM Npu BBeAeHUW/U3MeHeHun onepaumnm setup (unm: Masa, CTBOPKK), HO
He MoXeT bbb n3MmeHeH (06o3HaveHune "v," o3HauvaeT "view,")

e “[1]": 3HauyeHUe, 3aKAOYEHHOE B KBaAapaTHble ckobku, unam "h,1". MNpu Takom 3agaHnm 3HavyeHne CTaHKa Bceraa
6ypet 1, a napameTp 6yaeT HEBMAUMBIM NPU BBOAE/M3MeHeHMM onepauumn setup (unum: Masza, CTBOPKK) U
HemsMeHsaeMbiM (06o3HaueHume "h," o3HauvaeT "hide,").

0O6e HaCcTpOMKN MEHSIIOT NPOrpaMMUPOBaHNE WM MHTEPNPETALMIO YXXe 3anporpaMMMpPOBaHHbIX onepauui. B

npumepe none CTaHOK BCeraa NpUHyAWUTENbHO 3a4aHo Ha 1.

[pyrve aencTBuTeNbHble 3a4aHus:

e “()": HMKaKOro 3HayeHus B Kpyrbix ckobkax unu "v". MNpu TakoMm 0603HauYeHUN NnapamMeTp ocTaeTcs BUAUMbIM B
OKHe BBOAA Onepauui, HO He MOXeT 6bTb M3MEHEH U HE UMeeT 3a4aHHOro 3aAaHus.

e " [I": HMKaKOro 3HayeHns B KBaApaTHbIX ckobkax unm "h". Mpu Takom ob6o3HaueHnn napameTp He ByaeT
oTobpaxkaTbCs B OKHE BBOAA OMepauuii, He MOXET 6blTb M3MEHEH WU HE UMEEeT 3a4aHHOro 3aAaHus.

Takoe NpuHyAWUTeNbHOE 3a/laHne NapaMeTpoB AOSIKHO MCMONb30BaTbLCSA AN 0CO6bIX 3aaHNI TEXHONOMK

YCTaHOBKW, HanpuMmep, yCTaHOBKMY,

e COCTOSLLEN TONIbKO M3 ogHOro CTaHka n/vnm Tonbko ogHoM Fpynnbl n/van Tosbko ogHOro dPpesepoBasibHOro
WHCTPYMEHTa,

e UCK/OYAKOLWEN NporpaMMMpoOBaHME DJIEKT pOLUNUHAENS .

BHUMAHME:

e B IIO60OM crlyyae, He MEHSAIOTCA NapaMeTpbl, YXXe onpeaeneHHble Kak HensMeHsiemble B 6ase AaHHbIX onepauuni;

e MOryT 3aZaBaTbCs TONbKO nMapameTpbl: CtaHka, Mpynnbl, WnuHaens, MHCTpyMeHTa, Tuna MHCTPYMEHTa,
OnameTpa, CkopocTn n BpaweHns MHCTPYMEHTOB;

e 33JaHHOE 3HayeHWe MOXET bbb BblpaXeHO B YMCIOBOM UM napameTpuyeckom dopmate, B ntobom cnydae,
CUrHanu3upyeTCcs BO3MOXHas owmbka napaMeTpuyeckoro nporpaMMmMpoBaHus

e 33ajaHHble 34eCb HACTPOMKM HE UHTErpupYyIOTCA C HacTporkaMun npeabiayLiel cTpaHmubl Koabl no yMonyaHuio.

MepcoHanun3aupoBartb ¢pann "nporormn”

Kak y>e rosopunocb, Npu Co3AaHuv NporpamMMbl B KayecTBe UCXOLHOW TOUKM UCMNONb3yeTcs dain npotoTuna no
YMONYaHuio.

[Ona oTKpbrus 1 npaeBkun davina NnpotoTuna BbibpaTe KoMaHay "OTKpbTb (ain npotoTuna” M 13 MeHIo
MNpuMeHeHune: oTkpbiBaeTcs ¢ain PIECE.TCN B nanke TPACADCFG\CUSTOM.

B 3aBMCMMOCTU OT KOHCbVIpraLI,VIVI TpaCAD MOXXHO peanim3oBaTb pa3/iMidHbIE MPOTOTUMbI ANA KaXA0ro 3agaBaeMoro
Tuna: nporpamMMma, noanporpamMmma unm MakKponporpamMmma. B aTOM cnydae: Bbl60p KOMaHAbl NpUBOAUT K
nocneayouwemy Bbl60py HeobxoamMMoro d)aﬁna, KaK 3TO yXe& nponcxoaumTt npu cosaaHum HOBOM nporpaMmmsbl.

B yacTHoCTH, daliny NpoTOTUNA MOXHO 3a4aTb HE MMHUMabHbLIA YPOBEHb AOCTYNa W/unu 3anucu ansa
npeaynpexaeHns HeynosHOMOYEHHbIX U3MeHeHU. B ntobom cnyyae, ypoBeHb AOCTyNa W/Wnv 3annucu, 3aaHHbin
HOBOW Nporpamme, NpMBOAUTCS K MUHUManbHOMY, TpebyeMoMy Ans Tuna AeTanu, 4YTo, B C/ly4ae Nporpammbl,
COOTBETCTBYET YpoBHIO Onepartop.

MpoToTMN ANs co3AaHusa AeTanu Tuna nporpaMMbl MOXET TakXe 3aZaBaTb APYroin TUM: HanpuMep, NOANPOrpamMMy.
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14 Co3paHMe KJIMEHTCKUX onepauuvm

“KnueHTckaa” onepaums - 3TO BCeraa CNoXHas onepauusi, T. €. COBOKYNHOCTb onepauui, 3agaBaeMas C Lesbko
CKpbITMA OT onepaTopa CJ/IOXKHOCTKU onepauun, obnerdyasa BbiboOp M 3agaHWe NapaMeTpoB M CBOMUCTB.

Baza aaHHbIX onepauunn, MHCTannmpyemas ¢ npunoxeHunem TpaCAD, obecneunmBaeT AOCTYMNHOCTb MHOTMX KOAOB
CNOXHbIX Onepauunii, KoTopble 06bIMHO OCHOBbLIBAOTCSH Ha MakponporpamMe.
PaccmatpuBaemas 3gecb DyHKLUSA peannsyeT BO3MOXHOCTb 3a4aHNS C/I0XHbIX KOAOB TaKXe KOHEYHbIM
nonb3oBaTesieM, OCHOBbIBASCb Ha MOAMNPOrpaMMax, HanMCaHHbIX CaMUM Mosib3oBateneM. MoXHO 3aAaTb MakCUMyM
100 "knmeHTCKMX" onepauun.

L . _
KomaHaa KnueHTCckue onepauwm no onpeaesieHnto CI0XHOM onepaunn BbIbUpaeTCs M3 MeHI - npu
3aKpbITOM NporpaMMe. 3Ta KOMaHAa He AOCTYMHa B MeH, ecniv 6a3a AaHHbIX onepaunin He 3alaeT UCXOAHY0
onepauuio (3TasloHHY0 onepaumio), KoTopas HeobxoamMMa ANS CO3AaHUS KIIMEHTCKMUX onepauui.

[na co3paHusi CNOXHOW onepawuuy HaxaTb KHOMKY \_/: OTKpbIBaeTcsa okHo OTKpbITb [eTanb Ans BbiGopa
Bbi3bIBAEMOW MOAMNPOrpaMMbl.
Mpu AOCTyMNe K YpOBHIO NPOM3BOAUTENSI MOXHO BbibMpaTh Takxe dalin Tuna MakponporpamMmbl.

¢ Wmsa onepaumm: nms onepauun. MNpegnaraercsa umsa no ymonyanuo, Hanpumep, W + (cop), rae cop=pabouni
KOZ, 3aAaHHbI aBTOMaTMYeCKkn onepaummn (Nepsbii CBOH6OAHBIN KOA Cpean UMEKLNXCS AN 3TOW rpynnbl
onepauui). MoXHO 3aAaTb YUCNO CUMBOSIOB MUHUMYM 2 U MakcuMyM 10, cuMBONamMm MOryT 6bmb TOIbKO H6YKBbI
unn undpbl, NepBbIi CUMBON A0/MKeEH 6bmb 6ykBON. CunTalOTCS 3ape3epBMPOBAHHLIMU U MO3TOMY He MOryT
ncnonb3oBaTbCs 6yKBEHHble MMeHa M3 2 CMMBOJIOB, HauuHatowmecs ¢ 6yksbl "W" (Hanpumep, "WC", "WB"..), T.
K. OHW MpeAHa3HayeHbl AN BHYTPEHHEro MCMNosb30BaHusA. BoilbpaHHoe MMs He MoXeT BbTb UMeHeM, yxe
onpefeneHHbiM Ana APYron onepauun unn Ana napameTpa 3TOW onepauuu, BKAKOYas onepauun n napameTpsl,
3ajaHHble ANs nepesajaBaeMblX nepeMeHHbiX. MIMs onepauunn B opmaTe ASCII HauMHaeT NMporpamMMHy0 CTPOKY
B Tabnuue ®opmat ASCII. 3apgaHune 3TOro nonst o6s3aTenbHO.

e CodOP: pabounii koA onepauunn. 3HavyeHVe 3TOro Nons 3ajaeTcs aBTOMaTUYECKN N He MOXeT BbTb M3MEHEHO

o MoanporpamMa: coaepXuT NoANporpaMMy, NpUMeHSeMyto onepaunen, KoTopas 34eCb yKasbiBaeTcs Kak
uMs.paclumpeHune. B 30He TekCTOBOW NOMOLLM, NMPUBEAEHHON BHU3Y, yYKa3biBaeTCs MOMHbIM MapwpyT danna.
3T0 nosne He MoXeT 6bTb U3MEHEHO

¢ HauwmeHoOBaHue: onncaTenbHOe MMS onepauuun. 3TO Nose HAaYMHAETCS C MMEHW noAnporpammbl (Hanpumep,
W4901), umeeT anvHy makcumyM 30 3HaKOB U He BBOAMTCSH B dain A3bika, T. €. HeNnepeBoAUMO.

e AKTMBMpPOBAaTb: Mpu BbIGOpe 3TOro Nosas OHO BBOAWT OMNepaLunio B NanuTpy onepauunin. laxe ecnum He
NOAK/I0YEHO, 3a4aHne onepaunm AOMKHO 6bITb MONHOCTBIO AEACTBUTESNbHbIM.

o KHonka Bbl6opa: oTobpaxaeT vMs rpynnbl onepauuii, B KOTOPYK BBOAUTCSA onepauns. MNpu HaxaTum KHOMOK

& | &
‘_/ " obHoBIsieTCA BblbMpaemoe n3obpaxkeHme, C NPOKPYTKON rpynn BkAaakn Onepauunu.

KnneHTckas onepauus aobasnsieTca K BblbpaHHOM rpynne onepauun.

28 DTa KHOMKa NO3BONSET 3a/aBaTh HOBYIO MPYNMy AfS BBOAA K/MEHTCKOW onepauunn. MNpu BbiIGope 3TOW KHOMKK
OTKpbIBaeTCs nanka Ansa novcka nsobpaxxeHus, npucBanBaeMoro HoBoW rpynne. UMs, onpeaensitoowiee HOBYHO
rpynny, 3agaeTtcsi aBToMaTUYeCKw.

BHUMAHME! KHonku BbibOpa rpynnbl onepaumm He oTobpa)xatloTcs, ecnm nanutpa rpadumyeckoro Bbibopa 3agaHa
HenocpeaCcTBEHHO pa3BEPHYTOM eAUHOM rpynne.

3aTeM MoryT KOHGUrypupoBaTbCs TUMUYHbIE NapaMeTpbl KoAa BblBOBa NoAnporpamMMbl (HanpuMmep, 3auenneHuve

Touku, OTHOCUTENbHBIM, KoopanHaTbl pa3Melenunsi, MpaHb Ana NpuMeHeHusl, Yron BpalleHus, 3epkanbHoe

oTobpa)keHne No ropmsoHTanu, 3epkanbHoe oTobpa)keHne No BepTMKanu U MIHBepTupoBaTtb) B Cay4yasx, B

KOTOPbIX:

e €CJIN OHN CKOHMUIYPUPOBaHbI MPOU3BOAMTENEM CTaHKa B 3Ta/IOHHOW onepauuu;

e He npesbiwaTcs 30 NnapamMeTpoB;

e ANS KaXAoro napametpa npusoantcs nmsa ASCII, 3aknoyeHHoe B KBagpaTHble CKOBKM.

BbibpaTb 3TO none Ana NoAKAYEHUs 0ToBpaXkeHnss U Nocneayowero ynpasieHus napaMeTpoM B OKHe onepawuu.

OcobbiM napameTpoM aBAsieTcsa napameTp FpaHb NpyUMeHseMon NoanporpaMMmbl, At KOTOPOW 3a4aeTcs KeTka

BblbOpa ¥ none peaakTUPOBaHUS:

e BblbpaTb 3TO Mose AN NOAKIYEHUS OTOBpaXKeHUss 1 Nocneayowero yrnpasieHus NnapaMeTpoM B OKHe
onepauuu;

e oJie peAaKTMpOBaHWSA 3aAaeT 3HauyeHWe napameTpa Mo yMos4yaHuio, KOTOPOEe MOXET MEHSTbCS HanpsiMyto
TOJIbKO €Cnin napaMeTp ynpaBasieTcsi Hanpsimyto. BblaensatoTcsa ocobble cnyvam QyHKLMOHNUPOBAHUS:
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o [NS NPUHYAWUTENBHOTO NPUMEHEHUS] ONpPeAeNeHHON rpaHn NoANpPorpaMMbl OCTaBUTbL NapamMeTp
HEMOAK/IOYEHHbIM 1M 3a4aTb HOMEpD rpaHu B MNosne peaakTupoBaHust (Hanpumep, 1);

e NS NPUHYAWUTENbHOTO NMPUMEHEHUSI BIOXKEHHbIX BbIBOBOB OCTaBWTb NMapaMeTp HEMOAK/IYEHHbIM U OCTaBUTb
none peAakTUPOBaHWS MYCTbIM UM CO 3HAYEHMEM, 3ajaHHbIM Ha 0 nm -1;

e [N5 TOro, YTo6bl OCTaBUTb AOCTYNHOCTb ABYX MpeAbiiyLnX C/ydyaes, 3a4aTb NOAK/IOYEHHbIA NapaMeTp U
OCTaBUTb MoJiIe pefaKTUPOBaHNA MYCThIM UKW C UCXOAHBIM 3HAYEHUEM MO YMOMYaHWUKO, HO, B NtO6OM ciyudae,

N3MEHAEMbIM.

e MepeMeHHbIe I: CoAepXUT nepe3ajaBaeMble NepeMeHHble NoANporpamMMbl, KOTOpble CTaHOBATCS napaMeTpamu
CNOXHOW onepauun. [Ana Kaxaon nepeMeHHon 3agatotca: ums ASCII, onmcaHue, COCTOSIHME NOAKOYEHMS,
3HayeHWe Mo yMon4aHuio, TN BBoAa Nons.

MakcuMyM paccmaTpuBatoTcs nepeble 50 nepesasaBaeMbiX NepeMeHHbIX NOANPOrpaMMbl.

e NmMma: nma nepemeHHon B popmate ASCII. MoxHo 3agaTb oT 1 40 10 6yKkBEHHO-LUMUIPOBbLIX CUMBOJIOB.
MepBbIi CMMBON Ao/MKEH 06a3aTenbHO 6bmb 6ykBON. CUMTAOTCA 3ape3epBUPOBAHHBIMU U MOSTOMY He MOryT
MCNoNb30BaTbCs HyKBEHHbIE MEHa M3 2 CMMBOJIOB, HauuHawowwmecs ¢ byksbl "W" (Hanpumep, "WC", "WB"..),
T. K. NpeAHa3HayeHbl AN BHYTPEHHEro UCMNoJsib30BaHUs, a TakXXe MMeHa napaMeTpoB, yXXe 3aAaHHble B
3TasIoOHHOM onepauuun (Hanpumep, 3auenneHne Touku, OTHOCUTENbHDBIM,..) U B MMeHn ASCII aTon
onepauuu.

¢ HaummeHoBaHMe: onuncaTenbHoe MMs NapameTpa (Hanpumep, “Casur x”). 3T0 None HayMHaeTcs
CMMBOJIMYECKMM MMEHEM MEpPEMEHHONM WK, €C/IM OHO He 334aHO, C HAaUMEHOBAHWUS NMEPEMEHHOW UNn, ecnu
OHO He 3ajaHo, - Kak R+(nn), rae nn= HoMep nepemeHHon (Hanpumep, “R0O”, “R27"”). 3T0 none umeert
MaKCuManbHyto anvHy 30 CUMBOMOB M He BBOAMTCS B pann A3blka, T. €. HeNnepesoAMMO.

e AKTMBMpPOBAaTb: Npu Bbibope Noak/toyaeT npsaMoe 3agaHue nons. Ecnv 3To none He NoAKNOYEHO, 3aAaHne
noNsi COOTBETCTBYET Moo 3HaueHue, 6e3 BO3MOXXHOCTU U3MEHEHMS.

e 3HaueHwue: 3HayeHVe Mo YMONYaHUo, npeanaraemMoe npu BBoje onepauuun. 3To nosie 3afaHo Ha 3Ha4veHue,
3aZlaHHoe B noanporpamme. Ecnuv noakntoveHa onuust 3aAaaTth nose ynpasnieHus, otobpaxaeTcs KneTka
BblbOpa BMeCTO Mossi pefakTUpOBaHUS 3HauYeHnsi. MOXHO 3a4aTh NapaMeTpuyeckoe 3HaveHue.

e 3apaTb nosie ynpasJsieHusi: 0To6paXkaeT s4yeliky Bbibopa BMeCTO Nonsa pefakTupoBaHUsa ANS 3a4aHus
3HayeHus.

Ecnn Ms NnepeMeHHOM r Ha3HaYeHo paBHbIM UMEHW, UCMOMb3YEMOMY ANS MAEHTUDMKALUN TEXHOMOMMYECKOro
nons 3NeKTPOWNUHAENS WU MHCTPYMEHTA, aBTOMaTMUYECKU NepeMeHHas 6yaeT cBsi3aHa C BO3MOXHOCTbIO
3anycka OTKPbITUS TEXHOMOMMYECKOro OKHa, C BO3MOXHOCTbLIO MHTEPAKTMBHOIO Bbibopa 3HAYEHUS.

Ecnn Heo6xo0aMMO OBGHOBUTbL CNOXHbIN Koa, 3a4aHHbI Ans noanporpamMmmbl, HaXaTb KHOI'IKY‘_/. ToT xe

pe3ynbTaT nosiyyaeTcs npv BbIGOpe KHOMKK M COOTBETCTBYOLWYIO noanporpammy. Mpu 3TOM NpUIOXEHUE:
e MpOBEPSIET, UTO yXe 3a4aH Koa, onpeAeseHHbl ANs NoANporpaMMmbl;

e OTbICKMBAET W NPOBEPSET yXe 3aAaHHyo uHdopmMauuio;

e MpeanaraeT pesynbTUPYHLWNE HAaCTPOMKK.

[nAa 3aBeplueHnst KINEHTCKOM onepauum Heo6xoaMMO NpeayCMOTPeThb:

o dain n3obpaxeHus Ans 3arpy3ku B cocTas rpynnbl Bknaakm Onepaumnn (3aaaHve danna cumraercs
HeobxoamMmbiM). dainn aomxkeH apxusupoBaTbcs B nanke TPACADCFG\CUSTOM\DBBMP c MMeHeM, COCTOSALMM U3
“W"” + (pabouuii koa) wim, B Ka4yecTBe ajfbTepHaTMBbI, - C TEM X€e UMeHeM, 3aZlaHHbIM ornepauuu, u B
n3BeCTHbIX opmaTax usobpaxenunn (*.png; *.jpg; *.bmp);

o ann n3obpaxxeHus Ana 3arpy3ku B Ka4eCTBe KOHTEKCTYyaslbHOW rpaduyeckor cnpaBku Npu 3ajaHum
onepauun (3agaHve danna MOXeT cuuTaTbCs HeobszaTenbHbM). ®ain AO0/MKEH apXMBUPOBATLCA B nanke
TPACADCFG\CUSTOM\DBBMPHLP c umMeHem 1 dbopmaToM, 3aAaHHbIM ANS NpeabiayLiero nyHKTa.

[ns yoaneHus KIMEHTCKOM ornepauumn U3 Cnucka NepeMecTuTb BbIGOP Ha ONepaumio U HaxaTb KHOMKY ‘_/ ans

0To6pa>Keva M NPOBEPKKN BBOAA AAHHbIX co34aHHoM onepaunn HaXXaTb KHOMKY

it
KHoMKku . 7 nepemeLLaoT BbibpaHHY onepauuio, ycTaHaBIMBas Apyrov nopsiiok npeacTaBieHns B
COOTBETCTBYIOLWEN rpynne onepauui.
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15 nMporpammbl npeobpaszoBaHusA

15.1 W13 ¢opmarta DXF B popmaTt TpaCAD

Mpwn cTaHaapTHOM MHCTaNNALUKN yCcTaHaBIMBaeTCs OAUH MOAy b uMnopTa u3 dopmata DXF:
TpaSpa.DxfCad.v2.dil.

e DxfCad: gocTynHbii HaunHas ¢ Bepcum TpaCAD 1.4.2.

[oOKyMeHTauuo CM. B PyKOBOACTBE MMMoOpTepa.

15.2 W3 ¢dopmara TpaCAD B cpopmar DXF

Mpy cTaHAApPTHOM MHCTaNNALMN yCTaHaBAMBaEeTCa OAMH MOAYNb akcnopTa B dopmaTt DXF:
TpaSpa.DxfCad.v2.dIl.

Mporpamma B dopmate DXF 3apaeT Tonbko onepauun, B KOTOPbIX 6bU1M COBMOAEHBI NOrMYEeCcKne orpaHnYeHmns,
KaK OHW 3ajaHbl B AeTanu, apxveupoBaHHon B cpege TpaCAD. UckntoyatoTcsa ns npeobpasoBaHnst CUCTEMHbIE
noruyeckue onepaumun (unknel IF..ELSE.. ENDIF, ERROR, EXIT, 3agaaHve nepeMeHHbIx J). CnoxHble onepauunm
(npoduns, NnpyMeHeHMs NOANPOrpaMMbl MM MakpoMnporpaMmel) pa3buBatoTca n Kaxaoe napameTpuyeckoe
3alaHne pellaeTcs U 3aMeHsIETCS YNCIOBbIM 3aJaHUEM.

MapameTpbl

e Cnow getanu: ums cnos, 3agaHHoe B daine DXF ans onpeneneHus reoMmetTpun rabapura getanu. B daine
DXF reHepupyeTcsa NOAUMAMHUS NPSAMOYTronbHON BOpMbl (41MHA Ha BbICOTY AeTasnun):
v npu akcnopTe B 3D: NOAMAUHWUM NpUCBanBaeTCs TOMWMHA, COOTBETCTBYOWAs ToNWMHE AeTalu.
3afaHHOe MMS Ha3Ha4vyaeTCsl CI0 NOJIUNHUN.

e Cnowm: 3Ta rpynna ykasbiBaeT MMeHa C/I0eB, 3aJaHHbIX TUMaM onepauuii, B ciydyae, eCiv He NpUMEHSITCS
KOHKpETHble 3aflaHusl (CM. HWXe: CTpaHuua HacTpoek Onepauum u Cnowm). HacTpoiiku rpynnbl He MOryT 6bITb
W3MEHEHbI

e Co3paTtb oTAE/IbHbIE FeOMETpPUYECcKMe 3JIEMEHTbI: Bbi6paTb AN CO34aHNUS OTAENbHbIX reOMeTpUYeCcKnx
3/1IEMEHTOB, He B MOJSINIMHUM, KaXXAbl BbICOTON, COOTBETCTBYHOLLEN KOHEYHOM KoOpAnHaTe Z oTpe3ka
(nuHerHoro nnn gyrm). CootBeTCcTBYET MYHKLMOHUPOBAHNIO MO yYMON4YaHuo. Ecnu He BbibnpaeTcs:

v nNpodwunb C NOCTOAHHON ry6UHOM reHepupyeT OAHY NOSWINHUIO
v’ npodwub C NepeMeHHON rnybuHON reHepupyeT NOJWINHUIO ANS KaXA0ro aneMeHTa (MHUM nnu ayrun) c
KOOpANHATON Z, 3a4aHHOW Ha KOHEYHY0 rnybuHy 3TOro aneMeHTa

o Paspenuwrenb nonei: BbibMpaeT 3HaK AN MHTEpNpeTaLun B KayecTBe pasfenuTens Mexay nossMu.
Bo3moxeH Bblbop Mexay 3Hakamu #_ %-+ (HMKaKoro 3Haka, pelleTka, noayYepKMBaHue, NpoLLeHT, MUHYC,
nnatc).

e PaccuuraTtb rpaHmu 3D-Buaa: BbibupaeT none, 4ytobbl BKAKOUYNTL 3KCNopT 3D-pgetanu. YMonyaxme
akTMBMpoBaHo. Ecnu none BbibpaHo:

e [1ns onepauwnin, 3agaHHbIX HA 6a30BbIX rPaHAX, paccMaTpmuBatoTca 6 6a30BbIX rpaHEN N rpaHb-AeTasb.
Monyyaembin daiin DXF cOOTBETCTBYET TPEXMEPHOMY YepTexy, C CUCTEMON KOOpAMHAT rpaHen, KoTopas
npeobpa3yeTcsl B NPSIMOYro/IbHYt0 CUCTEMY KOOPAMHAT, @ NporpaMMmnpoBaHue ocu Z rny6buHbl peann3oBaHo
KaK ANs NONOXUTENbHbIX, TaK U Ana OTpuUaTeNbHbIX 3HAaUYEHWNA.

Ecnn none He BbibpaHo: obpaboTaHa Tonbko rpaHb 1 n daiin DXF cOOTBETCTBYET ABYXMEPHOMY YepTexy.

e CnoW peranm: BblbpaTb, YTo6bl 3KCNOPTUPOBATL C/ION AeTanun B ABYXMEpPHbIA YepTex. Ecnu none He
BblIOpaHO: 3KCNOPTUPYET TONIbKO 06BbEKTLI, COOTBETCTBYOLWME onepaumn (B rpanm 1).

Onepauuun m Cnom

JTa CTpaHuMua No3BOosdAEeT accoumnMmpoBaTb YPOBEHb 3/1IEMEHTA DXF ¢ ucxonHom onepaumeﬁ.

Ha aTon cTpaHuue MOXHO 3aaaTb A0 40 accoumauunii oas ToYeYHbIX UK NOArOTOBUTENbHbLIX OnepaLunii.
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B danne DXF cnoi xapaktepusyetcs nMeHem ¢ 100 cumBonamu:

e MepBble CMMBOJIbl, KOTOPbIe Mbl Ha30BEM NMpednKCOM, aCCOLUNPYIOTCS C oMnepauunen, nMetouwencs B 6ase
AaHHbIX onepauuii TpaCAD, cpean ToYeYHbIX UK NOArOTOBUTENbHbIX Onepauuii;
e OCTasibHble CMMBOJIbI aCCOLMMPYIOTCSA C NapameTpaMu u/uiam CBOMCTBaMu onepawuumu.

MNMpedukcbl onepauuii

Mpedwkc:
e BKkJtOYaeT oT 2 A0 30 6yKBEHHO-LMUDPOBLIX CUMBOMIOB (NEPBbLIN CUMBO HE MOXET 6bTb YNCIOBbLIM);

e He MOXeT NoBTOpPSATbCS B Tabnuue

Ka>xaor cTpoke, 3ajaHHOM B nepBor Tabnuue, MOXHO 3a4aTb UHAMKATOPLI 4711 NapaMeTpoB W/mnu CBONCTB
onepauuu TpaCAD B nocneaytowen Tabnuue.

Cnncok paccMmatpuBaeMon 3aecb MHMOpMauuMm TOMbKO YaCTUYHO COOTBETCTBYyeT wuWHbOpMauum, KoTopas
HanpsMylo ynpasnsieTcs npu 3agaHum onepaumm B TpaCAD: Tenepb fAobaBneHbl Mons, MNpPOU3BOAHbIE W3
KoMnunsiyuy onepaunin. NMprmepomM Ans BCcex ABAsSEeTCS TexHosornyeckas nHdopmaumsa Ana noarotoBku dpesbl:

e B TpaCAD o6biMHO nporpaMmmpyeTcsl paboumnii MHCTPYMEHT C 3ajaHMEM CTaHKa, rpynnbl, 3/1eKTpowWnMHaens m
WHCTPYyMeHTa

e Cpeau [OCTYMHOW Tenepb MWHbOpPMaLMM UMEEeTCs TaKXe JAMaMeTp WHCTPYMEHTa, KakK ero cuutbiBaeT
TEXHOJIOTUA YCTaHOBKMW.
MNMpedmkcbl napamMeTpos

MH,ﬂMKaTOpr napaMeTpos 1/vnn CBOMCTB 3a4alTcs OAHUM aJ'Id)aBVITHbIM CUMBONOM. 15 Kaxaoro nped)MKca
MOXHO uMeTb A0 30 06uwmx MHOMKATOPOB NapaMeTpoB U CBOWCTB.

B cnyuyae napameTpa, HanpsMyio 3aZlaBaeMoro npu 3agaHuu onepauuun B TpaCAD, B Tabnuue npuBOAUTCS TakxXe
onvcaTesnbHoe cooblieHne napameTpa.

3apaHue napaMeTpa He4YUCsioBoro Tuna He MMeEET HUKAKOro AencTBua Ha npeo6pa303aHme.

3anporpaMMMpoBaHHble onepauum

Huxe npmMBOoAUTCA NEpPEYEHDb onepauMVl, KOTOpblE pacCMaTpuBakdTCAad MOAYyNEM 3KCMNopTa.

ToueuHble onepauwm (pabouwii ko B MHTepBane: 1-1000)

Ka)cao ToyeyHol onepauum COOTBETCTBYET:

v/ OMH reoMeTpuUYecKuii Kpyr, eciin AMaMeTp UHCTPYMEHTa He paBeH HyJio;

v/ B NPOTUBHOM C/lyyae - oAHa reoMeTpuyeckas Toyka.

BbicOTa reoMeTp1MyecKkoro asieMeHTa COOTBETCTBYET 3anporpaMMMpoOBaHHON KoopauHaTe Z.

B cnyyae onepauun, He CKOHUrypUpOBaHHOW Ha cTpaHuue Onepauum n Cnowm, 3agaetcsa yposeHb “BOR”.

Onepauum noaroToBku (pabouuit koa B MHTepBane: 1-1000)

Ka>kaor HensonvpoBaHHOM onepauun setup COOTBETCTBYET: OAHA MOJIUIMHUS BbICOTOM, COOTBETCTBYOLEN
KoopAuHaTe Z NOoAroTOBKM.

Ocobbin cnyyan - Npodunb, COOTBETCTBYIOWMI Npope3un (MNoAroToBKa pesua, 3a KOTOpPoN cneayeT SIMHENHbIN
OTpe30K): BO3MOXHO U 06bMHO peKoOMeHAyeTCS KOH(UIrypmpoBaTh CneumanbHbii YpoBEeHb, YTOObI MOXHO 6bU10
anddepeHLnpoBaTb Npopesb 0T 3aAaHHOro UHaye npoduns.

B cnyyae onepauun, He CKOH(UrypupOBaHHOW Ha cTpaHuue Onepauun n Cnowm, 3agaetcsa cnow “ROU”".
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Ecnv noarotoBka u3onnpoBaHHas, npeobpasyeTcs:

v/ OfIMH reoOMeTpUYEeCcKuii Kpyr, eciin AMaMeTp UHCTPYMEHTa He paBeH HyJio;

v/ B NMPOTUBHOM C/lyyae - oAHa reoMeTpuyeckas Toyka.

B cnyyae onepauun, He CKOHMUIypupoBaHHOM Ha CTpaHuue Onepauum m Cnown, 3agaetcs cnon “SET”.

Onepauyum npochpwia IMHEUHOro Tuna

Ka>kaor nMHenHo onepaunm COOTBETCTBYET OA4HA JIMHUS B NMOSUINHUK.
3apaHHbIM CNOM - TOT Xe, KOTOPbIM MHTeprnpeTupyeTcsa Ans onepauum Setup ("ROU”, B cnydae He3agaHHOM
accouunaumm).

Onepauwusa npodwia Tuna Ayrm (M10CKOCTb XY)

Ka)xaov onepauum Tvna Ayrn COOTBETCTBYET OAHa Ayra B MOJUIVHUMN.

Ecnn 370 Kpyr: ecnm n3onMpoBaHHbIM, reHepUpyeT Kpyr; B MPOTUBHOM Cllyyae npeobpasyeT B NOJWIMHUIO U3
ABYX MOJIYKPYTOB.

3apaHHbIM CNOKM - TOT Xe, KOTOPbIM MHTepnpeTupyetcsa ana onepauum Setup ("ROU”, B cnydae He3agaHHOM
accouunaumm).

Onepauusa npocdpwia Tuna ayrm (MNJIOCKOCTb He XY)

[yra, 3agaHHas Ha NAOCKOCTU, OTJIMYHOM OT MNOCKOCTKU (Xy) rpaHu, AO/HKHA NOAOMUTU K npeobpa3oBaTento
pa3buTon Ha NIOMaHYH JIMHENHbIX OTPE3KOB.

Ka>kabl oTAeNbHbIM OTPEe30K JIOMaHOM nNpeobpasyeTcs B JIMHMIO NONWINHUM U AEACTBUTENbHbI MPpUBEAEHHbIE Bbille
NosIoXeHus.

Ecnn Ha npeobpa3zoBaTenb NpUXoAUT Ayra, 3agaHHas Ha NMIOCKOCTU, OT/IMYHOW OT Xy: He npeobpa3yeT OTpe3okK.

15.3 W13 ¢dopmarta ISO B popmar TpaCAD

Hwke onucbIBalOTCS XapaKTepUCTUKM PYyHKLMOHMPOBAHMS MOAYy NS MMnopTa u3 dopmaTa ISO, BKIKOYEHHOro B
CTaHAAPTHY MHCTaNNaLuio.
Mpoueaypa npeobpasoBaHusa A0/KHa ObTb aKTUBM3MpPOBaAHa Ha 3Tane KoH@Urypauuv NnponsBoamTeneM cTaHka.

YcTaBku, npeaycMOTpeHHble Ana npeobpasoBaHuns, 3a4al0TCSH B ANANIOrOBOM OKHe. YPOBEHb AOCTYyrna K OKHY
KOHMMrypauun peliaeTcs U3roToBuTeNeM CTaHKa.

MNepep TeM, kak NoapobHO paccMaTpuBaTb NPeAyCMOTPEHHbIE 3a4aHus, pacCMOTPUM Ob6LIne KpUTepum, NpUHATbIE
Ha 3Tane npeobpasoBaHusa daiina B popmate ISO.

MpeobpasytoTcs onepaunn Npoduns U CBEpeHUs C 3alaHMeM TObKO Ha rpaHb 1.
Hwxe npuBoanTca dparMeHT gencteuTenbHoro danna ISO ¢ BbaeNneHHbIMM NOAYXUPHBIM WPUGHTOM
WHTEpNpeTMpYyeMbIMU NOJSIIMU:

(FLAT 20MM 2F EC HSS)

G71

GO X-627.857Y02312.249 B13.135 A0 S12000 T4;...(koMMeHTapui) ..
G40

G1 X-2.272Y0Z-9.738 P0.22724Q0R0.97384 F6000 T1

G1 X888.346Y0Z-217.56 P0.22724Q0R0.97384 T1 B13.134

G1 X898.083Y0Z-219.832 P0.22722Q0R0.97384 T1 B13.134

M2

daiin Nnpu3HaeTcs A4eNCTBUTENbHbLIM, €C/IM NepBas CTPOKa HayMHaeTCs C OAHOr0 U3 Creaywmnx CUMBOIOB: %
(npoueHT), ( (kpyrnas oTkpbiBatowasa ckobka), ; (Touka c 3anatoin), : (aBoetoume), [ (kBagpaTHas
oTKpbIBatowasa ckobka), / (cumson /"), O (6yksa “0”), P (byksa “P”), G (6ykBa "G"), N (byksa "N"), M (6ykBa
"M"), T (byksa "T"), S (bykBa "S").

WHTepnpeTauma dopmaTta ISO He genaeT pasnuumns Mexay NponuUCHbBIMU U CTPOYHbIMKU BykBamu (T. €. He
YyBCTBWUTEsIbHA K PerucTpy), HanpuMmep, He uMeeT 3HayvyeHus, 6yaet nm "gl0" nan "G10".

e [lepBas cTpoka B Kpyrbix ckobkax, cUMTaHHasa A0 3HAYMMOWN KOMaHAbl, 3aA4aeT KOMMeHTapwui nporpaMmel (B
npumepe - (FLAT 20MM 2F EC HSS);

e CTPOKMW, HauuHatwmecsa ¢ cumona % (npoueHT), ( (Kkpyrnas oTkpbiBatoLlwas ckobka) u ; (Touka c 3anaTon),
He MHTepnpeTMpyrTCS

e CumBON ; (TOYKa C 3anATON), HaXOAALWMNCS B CTpoke davina, npespallaeT B KOMMEHTapWUi CleayoLWyo 3a HUM
4acTb CTPOKMU;
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e eAuHMLa M3MepeHus No ymondaHuoo danna ISO - [MM]. [na npsaMoro 3agaHus eaAnHULbl NPOrpaMMMpoOBaHus, a
TakKXXe pa3MepoB geTtanu, Heobxoammo 3apaTth none G70/ G71 o nepsoli GO (a He B HEMHTEPNPETUPYEMbIX
CTpoKax):

“G70X20Y12Z3.9” 3apaeT eanHuLy nsMepenusa danna ISO B atorimax [inch] n pasmepsl getanu (anmHa=20
OIOMMOB; BbicOTa=12 AOMMOB, TOoAWMHA 3.9 aonma)

“G71X1300Y1300Z80" 3agaeT eamHunuy nameperuns danna ISO B [MM] 1 pa3mepbl geTann (4nnHa=1300 mmM;
BbicOTa=1300 MM; TonwmHa 80 MM)

B npumepe Mbl BuaumMm G71 Ha BTOpOM CTpoke 6e3 3ajaHusa pa3MepoB AeTanu. B 3ToM ciydae oHM 3apatoTcs

aBTOMaTUYeCKM, BKOYAsA MOSIOXUTENbHbIM rabaput Ha BCEX OCSX KOOpAWUHAT.

WHTepnpeTauma npoduna HaumHaeTcs co cTpokn GO (ABMXKeHWUS B BbICTPOM pexume. B HaweMm npuMmepe 370
TpeTbsl CTPOKa W B HE MHTEPNpeTUpYyTCa cleaytowmne nons:

e (X, Y, Z) kak NCXOAHble KOOpAMHATLI Npoduns

e (B, A) KaK NCXOAHble 3HAYeHMs OCel NoBOpOTa (3aTeM OHW MPUBOAATCA Ha NoAroToBke nNpodwuns, ecnm oH

3afaH C NOBOPOTHbLIMW OCSIMK)

e G90 / G91 gnsA nporpaMMuMpoBaHMa abCcoNOTHBIX/ MHKPEMEHTHbIX KOOpAMHAT

e T4 BbIbOp MHCTPYMEHTa

e S12000 ckOpOCTb BpalLleHns WnuHaens

Ha ogHom cTpoke ¢ GO nnmn Ha cneayowen CTPOKe MOXET MHTEPNPeTMPOBaTbCS XapakTepUcTMKa KOppeKkLumn Ha
paanyc dpesbl:

G40 6e3 koppekuun (yMonyaHue)

G41 B neByto 4YacTb npoduns

G42 B npaByto YacTb npoduns.

Kaxxaas cTpoka npodwnsa, crneayowas 3a nepBoi, MOXeT 3a4aThb:

1. nuHeNlHbi oTpe3ok uHTepnonaumm G1 n uHtepnpeTupytotcs nons (X, Y, Z) Kak KOHeYHble KOOpAMHATbI
NvHernHoro otpeska n G90/G91 ana nporpaMMMpoBaHns abCcoOTHBIX NIV UHKPEMEHTHbIX KOOpAMHAT.
HesapaHHas KoopAnHaTa pacnpocTpaHsAeTcsa u3 npeablayero orpeska. MoXeT MHTepnpeTUpoBaTb CKOPOCTb
nHTepnonauum B none F (eaMHuua nsMepenusi: [MM/MuH.] nnum [AonMoB/MUH.]), KoTopas npeobpasyeTcs B
€AVHUL bl NPOrpaMMMpOBaHKsA, Kak 3aaaHo B koHdurypaumm TpaCAD.

2. OTpe30K Kpyrosou mHTepnonsummn G2/3 (COOTBETCTBEHHO, NO/MPOTUB YAaCOBOW CTPENKMU) m

MHTEPNPEeTMPYIOTCS NONsA:

(X, Y, Z) Kak KOHeYHble KOOpANHATbI 3aKPYrNeHHOro oTpe3Ka

G17/G18/G19 ans nporpaMMMpoBaHusa MIOCKOCTWU pa3BepTku Ayru (cooTBeTcTBeHHO, XY (yMonyaHue), ZX,
YZ)

(I, 3, K) kak KoOpAMHaTbI LeHTpa. 3HauynMbl 2 KOOpPAMHATbI, COOTBETCTBYOLWME MIOCKOCTHN Ayrn (npu
OTHOCUTENIbHOM NMPOrpaMMUPOBAHUN UM KaK BbITEeKaeT U3 nporpamMmmpoBaHms G90/G91)

G90/G91 s NporpaMMMpoBaHnst abCcoMtoTHbLIX (YMONYaHME) UM MHKPEMEHTHbIX KOOPAWHAT.

MoxeT nHTepnpeTupoBaTb CKOPOCTb MHTepnonsauun B none F.
B cnyyae ayru B nnockocTtn ZX (G18), ecnn npunoxexve TpaCAD peliaeT Ayrn B NepBUYHOM NAOCKOCTU Xz,
HanpasieHue BpalLeHUs AyrM UHBEPTUPOBaHO.

B cnyyae ayrm B nnockoctu XY (Gl7=ymMondaHue), ecnam obe koopamHaTthl LeHTpa (I, J) He 3aaaHbl U ecnn ayra
He peluaeT Kpyr, pelwaeT Ayry ¢ nporpaMmmmpoBaHuem paguyca (R..). Pagnyc fonxeH umeTb 3HayeHue, Kak
MUHUMYM paBHoe (3nNcunoH*10.0) n o6a3aTeNnbHO HEe HUXKE PACcCTOSAHMA MeXAy KpPavHUMW TOYKaMun Ayru, B
NpOTMBHOM cfly4yae npeobpa3oBaHue npepbiBaeTcs BCAeACTBUE CUTyaLMn OWNBKW.

Ecnn B nnockoCcTn ZX nnn B NNOCKOCTM YZ He 3ajaHbl 06e KoopauHaThl LeHTpa, npeobpa3oBaHue
npepbiBaeTCs, T. K. 3TO ABASETCA CUTyaLMeEN OWMBKN.

B cnyuyae nuHuii npodunsg (G1, G2, G3), He MMeLWmMX COOTBEeTCTBUSA A0 onepaunn GO, npeobpasoBaHue
aHHynMpyeTcs.

3. HOBOe Hauvano npodunsa GO

4. NHTepnpeTaumnsa oTBepcTUs nHTepnpetTupyeT ko G81, a Ha 3TOW CTpPOKe MHTeprnpeTupyeT nons:
e (X, Y, Z) kak UCXOAHble KOOpAMHATLI Npoduns

G90 / G91 ana nporpaMMMpoBaHNst abCOMOTHBIX/MIHKPEMEHTHBIX KOOpANHAT

T4 BbI6OP MHCTPYMEHTa

S$12000 ckopoCTb BpalLleHUs WnnHAeNs

F100 ckopoCcTb BXOAa UHCTPYMeHTa

5. BO3MOXHbIe CTPOKU C APYrMMM KodaMn G UrHOPUPYIOTCH.

VHTepnpeTauusi NnporpaMMbl 3aBepLliaeTcsl B KoHUe daiina win ecnv uHTepnpeTupyetcs nose M2.
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HacTtpounkmu

Tenepb pacCMOTPMM HaCTPOWKM, NPEeAYCMOTPEHHbIE Ha 3Tane KOHbUrypauum Moayas umnopra:

* Kop G pasmepoB: 3ajaTb koa G, koTopoMy 6yAeT COOTBETCTBOBaTb UHTeprpeTaums pasmMepos AeTanun. Kak
yXxe rosopunocb ans kogos G70/G71, nHtepnpertauuns KOToOpbIX, B I060M cny4yae, akTUBHA ANS 3a4aHus
€AVHWLbI U3MEPEHUS N pa3MepoB. 34eCb MOXHO 3a4aTb APYroi KOA C AeNCTBUTENbHbIM 3HavyeHneM oT 100 ao

10000
o Kopn G cBepnenusi: 3aaTb 3HayeHve B MHTepsasne (81-89) ans mHTepnpeTauum Kak onepaumns CBeprieHus

o KBaapaHT cTaHKa: 33ZaTb 3HayeHue oT 1 Ao 4 ona nHTepnpetauum koopamHat XY, cuntaHHbiX B panne ISO.
HacTpoiika, oTanyHas ot 1, cooTBeTCTBYET MHTepnpeTauun daina ISO B koopanHaTax cTaHka. Co CCbUIKOM Ha
yepTex:

'+
2 1 W+
3 4

. 1 cooTBeTCTBYEeT CUTyaUun Mo yMoONYaHUIO, ANs KOTOPOI KOOPAUHATbLI HE MEHSOTCS

. 2 COOTBETCTBYET CUTyauun KoopauHaT X B OTpULATENIbHOW 30HE CTaHKa: UMMOPT U3MEHSIeT KOOPANHATbI
X, NpuBOAS UX B NOSIOXKMUTENbHYIO 06nacTb

L] 3 COOTBETCTBYET cuTyauumn obenx koopamHat (X,Y) B oTpULaTEIbHOM 30HE CTaHKa: MMMNOPT U3MEHsAEeT
KoopauHaTtbl X 1Y, NpuBOAS UX B MOSOXUTENbHYO 06n1acTb

* 4 COOTBETCTBYET CUTyauumn KoopanHaT Y B OTpULATENIbHOW 30HE CTaHKa: UMMOPT U3MEHSIeET KOOPANHATbI
Y, NpuBOAS MX B MONOXMUTENbHY 06nacTb

N3MeHeHne paboumx KOOpAMHAT BbINOHAETCSA B COOTBETCTBUM CO CUMTAHHLIMWU (MM BbiBEAEHHBIMWU) pa3Mepamu

aona danna.

* Bpawarowmecs ocu, KoTtopble HasHa4varT (B, A): HacTporika KacaeTcs CUMTbiBaHUSA KpuBbIX ISO
HernocpeACTBEHHO M3 MPOrpaMMbl U, B YaCTHOCTW, MHTEprpeTaumm BpallaloWwmnxcs ocen. Boibop Haxoantcs B
CNUCKe U3 Tpex 3/1IeMEHTOB M yKa3biBaeT Napy BpaLLaloLLUMXCS OCEeN, KOTOpble CHMTAIOTCA AN Ha3HayeHus ocen
(B, A):

e (B, A): 3apaHMe ncnonb3lyeT Ty Xe HOMEeHKIaTypy
e (A, C): ocb A kpusor ISO Ha3sHauvaeT B, ocb C kpmBor ISO Ha3HayaeT ocb A
e (B, C): ocb B kpuBoit ISO Ha3HauaeT B, ocb C kpusow ISO Ha3HauvaeT ocb A.

e A6CONIOTHasA CUCTEMA KOOPAMHAT OCU Z: BbiGpaTh 3TO NoJe ANS MHTeprpeTauun KoopavHaT Z B
abCoNIOTHOM cUCTeMe KoopAMHaT. B NpoTUBHOM cilyyae KOOpAWHaTbl Z UHTEPMNPETUPYIOTCS HENOCPEACTBEHHO B

cucTeme rpanm 1.
Mpu akTMBHOM BbIGOpE UMMOPT U3MEHSAET KOOPAWHATLI Z, NPMBOAS UX B CUCTEMY rpaHu 1.

o KoopauHaTbl LLeHTpoB npuMeHsatoT G90/G91: BbibpaTb 3TO Nose AN NOAKIOYEHUS MHTEepnpeTaumm
KOOpAMHAT LEeHTPOB Kak Ansa koaos g90/g91. B npoTMBHOM Cly4yae KOOpAMHATbI LLEHTPOB BCeraa
WMHTEPNPETUPYIOTCA MHKPEMEHTHBLIMU OTHOCUTE/IbHO TOYKW Havana ayru.

e Yaanurb usosiupoBaHHble koAbl GO: BbiGpaTh 3TO None 4ns yaaneHus ns umnoprta kogos g0, KOTopble He
NMPOAOC/IKATCHA ABUXEHUSAMM HA JIMHENHOM U/UNK 3aKpyrneHHOW TpaekTopun. Kak npaBunio, peyb MAeT O
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NO3ULMOHNPOBAHUSIX B BbICTPOM peXunMe, BbINOJIHSEMbIX B BO3AyXe Ha MaKCMMasbHOW CKOPOCTU, pap3peLueHHo’
ANsi OCeW, COOTBETCTBYHOLNX HYIEBLIM MOMOXEHUSIM AeTanu, pacuenieHno, CMEHE NHCTPYMEHTa U He
3 deKTMBHbIX 4N MHTEpNpeTauum onepauuni Ha getanu.

o MoarotoBka ¢pesbl: HACTPOIKKN, OTHOCSLWMECS K Npeobpa3oBaHMio BepTUKanbHON MoaroToBkM dpessbl.
Cnyuaii cooTBeTCcTBYeT Npodunio 6e3 Ha3HavyeHMs BpalLaloWmXCs OCeN.
e [lepBoe Mone COOTBETCTBYET CMUCKY BapuaHTOB, COOTBETCTBYOLWMX AOCTYMNHbIM HAaCTpoONKaM.
e Bropoe nosie no3BoNSieT HanpsiMylo Ha3zHayaTb NapaMeTpbl Ana BbibpaHHOMW 06paboTku.
e npumep HacTpolkn - «TMC =1 TR = 2», COOTBETCTBYIOLWNA HAa3HAYEHMIO TEXHOIOMMYECKUX NapaMeTpoB
CraHka (1) v M'pynnbl (2)
e B HacCTpoOWKe MOXHO MUCMOMb30BaTb TONbKO MMeHa napameTpoB B dopmaTte ASCII, a 3HauyeHne AOHKHO
6bITb pasaeneHo CMMBOMOM '=' U YMCNOBbIM CUMBOJIOM
e B /1l060M cnyyae nons, KOTopble COOTBETCTBYIOT MapaMeTpaM, yXe He3aBMCUMO yrnpaBaseMbiM MoAyneM
MMMNOpPTa, UFHOPUPYIOTCS U UCK/OYAlOTCA (KOOpAMHAThI NPUMEHEHMS, BpallaloLlmnecs ocu, YacToTa
BpalleHusl, NonpaBku Ha paanyc dpesbl)
e MOXHO Bbl6bpaTb onepaumnio BEPTUKANBHON UM OpUEHTUPOBAHHON Setup

e MNMopgrotoBka ¢pesbl (OPMEHTUPOBAHHOM): HAaCTPOMKM, OTHOCALLNECS K Npeobpa3oBaHU0 OPUEHTUPOBAHHOM
MoaroToBkK dpesbl. Cnyyali COOTBETCTBYET NpoduIlo C Ha3HaYeHUsIMU BpallaloLWmXcs oceil. HasHaueHus
NOMIHOCTbIO @HaNOrMYHbI NpeabiayLeMy Cy4aro.

N3 dopmara TpaCAD B cbopmMmar ISO

Hwxke onucbIBalOTCS XapaKTepuUCTUKM yHKLWMOHMPOBAHMS MOAYNs akcnopTa B ¢opmaT ISO, BKAKYEHHOIO B
CTaHAapTHYo nHcTannsuuio (TpaTolso).

Mpoueanypa npeobpasoBaHusa A0/KHa ObTb aKTUBM3MPOBaAHa Ha 3Tane KoH@Urypauuv NnponsBoamTeneM cTaHka.
MpeobpasoBaHue MOXeT NMPUMEHSITbCS TOMIBKO K NMporpaMMaM unu noanporpaMmmam.

Mpeobpa3zoBaHne NpUMEHSIETCS TOJIbKO K onepauusaM, 3anporpaMMMpPOBaHHbLIM B rpaHu 1 (HanpsiMyto unu ¢ rpaHu-
[eTanu) unu, ecnum rpaHb 1 He peanusoBaHa, - B rpaHn 2 (HanpsiMy MAKW C rpaHu-AeTann) U K CBEP/IEHUAM U
npodunam.

Mporpamma B popmaTte ISO 3apaeT TOMbKO onepauun, B KOTOPbIX 6biM cobntoaeHbl IorMyeckme orpaHMyenuns, Kak
OHW 3a4aHbl B AeTanun, apxuBmpoBaHHOM B cpene TpaCAD. KpoMme Toro, uckaw4datorcsa ns npeobpasoBaHums
cuUcTeMHble nornyeckune onepauunmn (umknol IF ..ELSE.. ENDIF, ERROR, EXIT, 3agaHune nepemMeHHbIX J). CnoxHble
onepauuun (Nnpodunsa, NpMMEHeHUa NOANPOrpamMmbl MM MakpoONporpamMmbl) pasbuBatoTcs U Kaxaoe
napameTpuyeckoe 3ajaHue pelaeTcs U 3aMeHseTCs YMC/IOBbIM 3aflaHNeM.

Moaynb npeobpasoBaHus 3arpyxaeT TEXHOIOrMYECKUI napamMeTp, 4Tobbl NONYUYUTb NONE3HY MHpOPMaUUo Ans
cocTaBa dalina, KOTopbIi Co34aeTcs. YBeaoOMIeHNe He NpeaoCcTaBAseTCs, eC/in AeCTBUTESbHbIE TEXHOOMMN He
NpoBEepeHbI.

HacTtpownku

e A6conroTHas cuctema koopauHaTt oceu XY: BblbepuTe nosne Ans nokasaHus koopauHaT XY B abCoOOTHYHO
cucTteMmy otcyeta. Bolbop KacaeTcs ToMbKO KOOpAMHATHbLIX oceil XY M npuMmeHsieTcs B cnydasx, korga TpaCAD
ynpasnsieT cuctemoin XY ansa rpaHu 1, oT/IMYHOM OT CTaHAapTHon. B aTom cnyvae:

e [pW aKTUBHOM BbIbOpe, KoopauHaTbl XY npeobpa3yTcs B abCoOMOTHYHO CUCTEMY C HadanloM OCen B
npaBoM HWXHeM yriy. B npouecce npeobpa3oBaHuns HekoTopas WHdbopMaums Takxe MoxeT 6bmb
M3MEeHeHa, HanpuMep: HanpaBsfieHWe BpalleHns Ayr U KOppeKTupylowas CTopoHa npoduns

e MNPV HEAKTUBHOM Bblbope, KoopanHaTbl XY OCTalOTCSH HEU3MEHHbLIMU.

Co CCbUIKOM Ha pUCYHOK:

® WNUCTOYHUMK NporpaMMmMpoBaHnA HaxoAUTCA B BEPXHEM NEBOM yrny

e nNpodwuib 3anporpamMMmMpoBaH B:
o SETUP X100 Y100
o LO1Y200
o X300
0 X400 Y100

e MOCMOTPUM, Kak npodwunb npeobpasyetcs B cuctemy XY no ymonyaHuio (MCTOYHUK B HWXKHEM SIEBOM
yrny)
o SETUP X100 Y200
o LO1Y100
o X300
0 X400 Y200
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e A6cConoTHasA cUCTEMa KOOpAMHAT OCcu Z: BbibepuTe none Ansa nokasaHusa KkoopanHat Z B abconioTHYO
CUCTeMy oTcyeTa BMecTo rpaHu 1. lNpu akTMBHOM BbibOpe ToNWMHA AeTann 06aBNsSeTCs KO BCEM
KoopanHaTaM Z. Ha yepTexe nokasaHbl ABe CUCTEMbI OTCYeTa:

e a6bcontoTHaa (Ha BepLnHe)
@
O 2z i j;

£t

e rpaHm (B HWXHEN YacTwn)

e CBepneHus: onepauusi CBepneHUs MoxeT bbb NepeBeaeHa C NOMOLW b0 Koaa G, COOTBETCTBYHOLEro
(PUKCUPOBAHHOMY LIMKIY WK C LUKIIOM ppe3epoBaHns
e BbinonHseT uukn ppesepoBaHua: BbibepuTe None A4na nepesona CBepP/IEHNN C Gpe3epHbIMU Lnknamu (c
noapo6HLIMKN ABMXEHUSIMM BXOZa U BbIXoAa U3 AeTanun)
e Kop G cBepsieHusi: yCTaHOBUTE 3HayeHue B AnanasoHe (81-89) aAnsg ncnonb3oBaHUs B KayecTBe LMKa
CcBepreHus

e ®dpesepoBaHMe: pewwlaeT BXoA / BbIXOA: BbibepuTe nose Ans nepesoja dbpesepoBaHus, AeTanusnpys
ABWXEHUs1 BXoZa U Bbixofa U3 AeTanu

o KooppauHaTbl LleHTpa npuMeHsoT G90/G91: BbibepuTe nose AnA NOKa3aHUS KOOPAMHAT LIEHTPOB,
cooTBeTCTBYOWMX kogam g90 / g91. B npoTUBHOM cnyyae KOOpAWHATbI LLEHTPOB BCeraa 3ajaloTcs
WHKPEMEHTHO OTHOCWTESNbHO HayanbHOW TOYKM Ayru.

e Z 6e30MacHOCTMU: YCTaHOBUTE KoopAMHaTy Z 6e30nacHOCTU AN ABWXEeHUN Haj AeTanbto. EanHuua
nporpamMmmupoBaHus: [MM], B gnanasoHe [10,0; 1000,0]. 3HauyeHMe ycTaHaBAMBaET MOMOXeHNe ocu Z B
abCconoTHON cucTemMe oTcyeTa.

e KoopauHaTa B Bo3yXxe: yCTaHOBWUTE KOOpAMHATY Z B BO34yXe MO yMOA4YaHuo, KoTopas byaer
MCNONb30BaThbCs B C/lyvyae HeHa3Ha4YeHHOro TEXHOSIOrMYeCcKoro 3HaveHus. EauHuya nporpaMMmpoBaHus: [MM],
B AnanasoHe [2.0; 500.0]. 3HauyeHMe 3a4aeT NoNoXeHne ocu Z B cUCTeMe rpaHel 1: 3HadveHue 5,0
COOTBETCTBYET MOSIOXEeHWI0 ocn Z Ha 5,0 MM Haa AeTanbio.

. CTPOKVI 3aroJjioBkKka: MOXHO YCTaHOBUTb A0 5 CTPOK, NOKa3aHHbIX B Ha4dasie nporpamMmmbl, nepen MMHNAMH,
COOTBETCTBYHOWMMMN onepalnsaM. I'IepBaﬂ CTpOKa Cco34aHHOro d)aﬁna Ha3HayaeTcsa Kak «%0».
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MprMep MOXeT COOTBETCTBOBaTb CTPOKW, KOTOpas NpUCBanBaeT CUCTEMHbIN 670K U pa3Mmepbl ICXOAHOM AeTanu
« G7%u X% Y%h Z%s », B KOTOPOM MCMOb3YHOTCS HEKOTOPbIE NapamMeTpuyeckme GopMbl (CUHTAKCUC: «%o»
+ 6ykBa):
= «%Uu>» 3aMeHseTCs CUMBOJIOM, COOTBETCTBYOLWUM eamHuLe namepeHus: «0» ecnum (aronmbl [inch]), «1»
ecnun (Mm)

* «%I» 3ameHseTCcsa AnnHOM Aetanu

= «%h>» 3ameHseTcqa BbiCOTOW AeTanum

* «%s» amMeHseTCcs TOJMWNHON AeTanm

Opyrve ynpasnsieMble napameTpuyeckue dhopMbl:
" «%0#» (c # = 0..7) 3aMeHsieTca nepeMeHHon (00, .. 07) getanu
" «%v#» (c # =0..7) 3aMeHsieTCca nepeMeHHon (vO, .. v7) getanm
* «%n>» 3aMeHsIeTCA 3Ha4YeHMeM, COOTBETCTBYIOLNM PEXUMY BbINOMHEHUS AeTanu:
0 = HopManbHOe BbINOJIHEHME, 1 = 3epKano X, 2 = 3epKano Yy, 3 = 3epKano xy
" «%x», «%y», «%z»: 3aMeHsATCA KoopanHaTon (X, Y, Z) oTcyeTa pabouen obnacTn, Kak Ha3HavyeHbl B AeTanu.

e CTPOKM HIDKHEr0o KOJIOHTUTYJA: MOXHO YCTaHOBUTb A0 5 CTPOK, MOKa3aHHbIX B KOHLe MporpamMMbl, nocne
CTPOK, COOTBETCTBYIOLWMX Onepaumsam. B koHue co3gaHHoro darina gobasnserca cTpoka «M2».

CHUHTaKCUC M NnpuMepbl

Hwxe npuBeneH npumep danna npoaykra:

%0
(TpaTolso By TPA Srl)
G71X800.0Y450.0Z80.0

G90G40

G0X100.0Y-65Z-12.5 A10B-60 T4M12512000
G01X250 F4000

G02G17X..Y..L.J..

MO02

e %0 : PpMKCUMpoOBaHHaA CTPoKa 3arosoBKa

e (TpaTolso By TPA Srl): nHBapuaHTHas cTpoka KOMMeHTapus

G71X800.0Y450.0Z80.0: eanHuLa naMepeHus un pasmepsbl getanu: G71 eauHuua namepenms SI (MM, MM / MUH),
G70 aHrnocakcoHckas eamHuua nsmepenust (atorm [inch], aroiM / MUH)

.. (apyrue cTpoku 3aronoska)

GO...: CTPOKM UHCTPYKLMMA

.. (CTPOKM HMXHEro KONoHTUTYNa):
MO02 .. 3aKkpbITMe NporpaMmbi

dpesepoBaHue

MepeBoa npoduns onpeaenseTcs onuuemn
e ®pe3sepoBaHue: pewlaeT Bxoa / BbIxoa

Ecnn none He Bbl H BalTe NOCMOTPUM, KaK NepeBoaAUTCS one ua setup:

¢ G90G40

e G90 abcontoTHOEe NporpammupoBaHue (Bce nepeseneHo Ha G90)

e G40: cneundurkaumsl, OTHOCALWAACS K KOppeKuun pagnyca dpesbl
L] G40 6e3 koppekuumn (N0 yMONYaHMIO)
L] G41 cneBa oT npoduns
L] G42 cnpaBa OT npoduns

¢ G0X100.0Y-65Z-12.5 A10B-60 T4M12S12000M3F3000
e onepauwus setup nepesoautcs ¢ kogom GO:
X..Y ... Z .. KoopAauHaTbl ocel
A .. Kpyrosasi ocb BOKpyr X
B .. kpyrosas ocb Bokpyr Y
T .. BbIOOp WNMHAENSA UAN MHCTPYMEHTa (€CNn CTPOro NoSI0XKMUTENbHbINA)
M .. nepesoauT none M onepauun (ecnm CTpPOro NONOXKUTENBHO)
S .. CKOpPOCTb BpalleHus WnuHaensa (ecnm cTporo nonoXxuTenbHas)
M3 / M4 spaweHuve wnuHaens (M3 = no yacoBon cTpenke, M4 = NpoTMB YacOBOW CTPeKN)
F

L]
L]
L]
L]
L]
L]
L]
e F ... ckopocTb Bxoaa ([MM / MuH], [At0rM / MUH]) - (ecan CTPOro NosI0XKMUTENbHO)
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Mone M MOXHO MCNONbL30BaThb ANS aKTUBALWUW BCOMOraTenbHOM PyHKLUMN.

Mons S u F noka3biBaloT 3Ha4YeHne, 3anporpaMMmMpoBaHHOE B OPUTrMHasIe UaM NPUCBOEHHOE TEXHOOrMYeCKOMyY
napameTpy UHCTPYMeHTa.

MHdopmaumna M3 / M4 o BpalleHUM WNUHAENS NOoKa3biBaeT 3HadYeHne, NPUCBOEHHOE TEXHONOrMYECKOMY
napamMeTpy UHCTPYMeHTa.

BaWTe NOCMOTPUM, Kak NepeBoaMTCH one ns setup ¢ BblbpaHHON onuunen P BaHue: pellaeT BX

BbiXxonA:

e T4 M6 BbI6Op M akTMBaLMA WNUHAENS

¢ 512000 M3 HaCTPOVKM WnuHaensa (CKOpOCTb U BpalleHne: M3 = no 4acoBOW CTpesKu,
M4 = npoTvB 4acoBOWN CTpenkn)

¢ G90G40 abconTHOe NporpaMMupoBaHue, KOMMNeHcaumsa Ha UHCTpyMeHT (G40 / G41 /
G42)

¢ GO X100.0Y-65 Zout 6bicTpas (X, Y) pabouas, Z no 6e3onacHoi BbicOThl (Zout)

e M12 BCMNoMoraTenbHas @yHKUms

* GO Z B BO3ayXe 6bicTpoe ABMXKEHVE Z B BO3AyXe

e G1 Z-12,5 F3000 MHTEepnonMpoBaHHoe ABMXeHne Z Ha pabouyeil BbicoTe, CKOpOCTb F Bxoaa

MepBble ABE CTPOKM, OTHOCSLMECS K HAaCTPOMKaM WNNHAENS, OTCYTCTBYIOT, €C/In UM NpealecTBYET BbINOSIHEHME
npoduna no Tow e TEeXHO0rnun.

Onsa nonen S, F 1 M3 / M4 npuMeHSII0TCA Te Ke coobpaxeHusi, KOTopble ONUCaHbl Bbille.

3HauveHne Zout nokasbiBaeT 3Ha4YeHWe, Ha3HauYeHHoe B HacTpoke Z 6e30MacHOCTM, BO3MOXHO, CBs3aHHOE C
CUCTEMON rpaHu.

KoopauHaTa B BO3ayxe Z B BO3AyXe MNokKasbiBaeT 3Ha4YeHWe, NpUCBOEHHOE TEXHOI0OMMYEeCKOMY napaMeTpy
WHCTpPYMEHTa WK, ec/in He yCcTaHOoBJIeHa, HacTpolike KoopauHaTa B Bo3ayXxe.

e G01X250 F4000 M55
e JIMHENHas UHTepnonauus nepesoamtcsa ¢ kogom GO1
e X ...Y..Z.. KOOpAMHaTbl 0CeN (He noKasaHHble OCK He MepeMeLLatoTcs)
e F .. CKOPOCTb MHTEPMNONSLUN: MOKa3biBaeT 3HaUYeHWe, 3anNporpaMMMpoBaHHOE B OpUrMHane Uan NpMcBOEHHOe
TEXHOJIOrMYECKOMY NnapaMeTpy MHCTPYMeHTa.
e M .. nepeBoauTt nose M onepaumm (€CAn CTPOro NONOXKMUTENBHO)

¢ G02G17X..Y..I..]..F.. M55
e GO3G17X..Y..I..J..F.. M55
e Kpyrosasi MHTepnonsuunsa nepesoautcs ¢ kogom G02 (BpalieHne no 4yacosow cTpenke) nnm GO3 (BpaleHue
NPOTUB YaCOBOW CTPesIKM)
e X ...Y..Z .. KOOpAMHaTbI OCeW (He nokasaHHble OCU He nepeMeLlatnTcs)
e G17 nnockocTb KpyroBow uHTepnonsauum: G17, ecnm nnockocTb XY (no ymonyanuio), G18, ecnm nnockocTb
ZX, G19, ecnun nnockocTb YZ. Ecnn oH He Ha3HayeH, OH pacrnpoCcTpaHseT 3Ha4YeHne nocsefHero HasHayeHus
e I..]J..K.. KOOpANHATbLI LLEHTpa COOTBETCTBEHHO No ocaM X, Y, Z. [1ee KoopAuHaTbl, COOTBETCTBYOLWMNE
YKa3aHHOW NJI0OCKOCTU, ABNSIOTCS 3HAaYNMMbMK (B @abBCONIOTHOM MM OTHOCUTENIbHOM pexuMme, Kak
ycTaHoBNeHbl KoopanMHaThbl LLeHTpa npuMeHatoT G90/G91)
e F .. CKOpPOCTb MHTEPMNOMALMN: NOKa3blBaeT 3HaYeHNe, 3anporpaMMMpOBaHHOE B OpUrMHane UIN NPUCBOEHHOE
TEXHOSIOMMYECKOMY NnapaMeTpy MHCTPYMeHTa.
e M .. nepeBoant none M onepaunn (€Cam CTPOro NOJOXKUTENBHO)

MNone F oTobpaxaeTcsa B nepBoM aneMeHTe npoduna (Gl / G2 / G3) 1 B nocneaylolmnx afieMeHTax, ToJibko ecnum
3anporpaMMMpOBaHO M3MEHEHMe.
Mone M oTobpaxkaeTcs TONbKO B TOM C/ly4yae, ecnn BAOSb NPpoduns NMeeTcs U3MeHeHue.

C BblbpaHHOV onumnen dpesepoBaHue: pewaer Bxoa / Bbixoa, nNpoduib 3aKaHYNBAETCSA NUHUSAMMU:

e GO Zout 6bicTpoe ABMXKeHMe Z A0 ypoBHS 6e3onacHocTu (Zout)
e M5 OCTaHOBKa WNUHAEeNS

dyHKUMA M5 0CTaHOBKM LUNMHAENS OTCYTCTBYET, €C/I CONPOBOXAAET BbINOSHEHNE NpoduUna Mo Tol xe
TEXHONOMUN.
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15.5

Onpauumna ceepsieHmn

MepeBoA onepauun CBEpEHUSI ONpeaensaeTcs onunamMm

. CBepieHMe: BbINoOJIHAET uuki bpesepoBaHus
. Kopn G cBepnexlus

¢ G81G90 X100.0Y-65Z-12.5 T4M12S12000F3000

e MNyHKTyanbHast o6paboTka nepesoanTcsa ¢ koaoM G81 (cooTBeTcTBYeT HacTpolike Koa G cBepneHust)
G90 abconTHOe nporpamMMmmnpoBaHue (Bce nepeseAeHo Ha G90)
X ... Y..Z .. koopanHaTbl ocel
T .. Bbi6Op WNUHAENSA WU UHCTPYMeHTa (eCnun CTPoro NosIoXMTesbHO)
M .. nepesoauT none M onepauun (ecnm CTpOro NosIOXKMTEsTbHO)
S
F
D

.. CKOpOCTb BpalleHus wnuHaensa (Yact. spaweHnsa= 06./MVH.) - (eCm CTPOro NONOXUTENbHO)
... CkopocTb Bxoda ([MM / MuH], [atonm / MUH]) - (€CAn CTPOro NOAOXMUTENbHO)
.. 3anNporpaMMMpOBaHHbIN AMaMeTp, eCan HeT Bblbopa WNUHAENS WU UHCTPYMEHTA.

B ocobbix cnyyasx none T MOXET coAepXaTb MHOXECTBEHHbI BbI6OP HECKOJIbKO MHCTPYMEHTOB C CUMHTaKCUCOM
«Tvl / v2,Vv3, .., vh»:

vl = nepBbii MHCTPYMEHT (CCbUIKa Ha MO3MLMIO)
V2 = BTOPOW MHCTPYMEHT

ANANIENEN

vh = nocneaHun MHCTPYMEHT.

Monsi S u F nokasbiBaloT 3HAUYEHWE, 3aMporpaMMUMpPOBaHHOE B OpUrMHANE WM NPUCBOEHHOE TEXHOMOMMYECKOMY
napamMeTpy UHCTpyMeHTa.

[aBaliTe NnoCMOTpUM, Kak Ta e obpaboTka, 4TO M Bblwe, NepeBoanTcsa ¢ kogom G81:

. T4 M6 BbI6Op M akTMBaLMsa WNUHAENS

. S$12000 M3 HaCTpPOMKK wnuHaens (CKOpoCcTb M BpalleHue: M2 = no 4yacoBol cTpenku, M4 =
NPOTMB YacOBOW CTPesKK)

. G90G40 abconTHOe NporpaMMupoBaHmne, OTKIOYAeT KOMMEHCALUMIO Ha MHCTPYMEHT

. GO X100.0Y-65 Zout 6bicTpas (X, Y) pabouasi, Z no 6e3onacHom BbicOTbl (Zout)

. M12 BCMNoMoraTenbHas @yHKUms

. GO Z B BOo3ayxe 6biIcTpOe ABMXKEHME Z Ha YpOBHe BO3AyXa

. G1 7Z-12,5 F3000 MHTEprnonMpoBaHHoe ABuXeHne Z Ha paboyei BbicoTe

. GO Zout 6bicTpoe ABMXeHMe Z A0 ypoBHS 6e3onacHocTu (Zout)

. M5 OCTaHOBKa WNUHAENS

Ons noneti T, S v F npyMeHA0TCS Te Xe coobpaxeHusi, KOTOpble ONUCaHbI BbiLe.

MHdopmaumna M3 / M4 o BpalleHUn WINMHAENS MOKa3biBaeT 3HAaYeHUe, NPUCBOEHHOE TEXHOI0rMYeCcKoMy
napaMeTpy MHCTPyMeHTa.

@®yHKLMA OCTaHOBKM WNuHAens M5 oTcyTCTBYeT, eC/iM CONPOBOXAAETCS BbINOJHEHWEM Npoduas No TOW Xe
TEeXHOMornun.

N3 dopmara TpaCAD B bopmar Edicad

Mpoueaypa npeobpa3oBaHust AO/KHA 6bTb aKTUBU3MPOBaHa Ha 3Tane KOHbUrypauum npoMsBoAUTENEM CTaHKa.
MNMpeo6pa3oBaHWe MOXET MPUMEHSATLCSA TOMbKO K AeTansM TUMa NporpaMMbl MW NOANPOrpaMMbl.
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Pe>xnM nepekoanpoBKU

O6wan vidpopmauuma o aetanm

Obuive 3agaHnd netann npeobpasyloTcs cneayowmm obpasom:

o EamHMUbI 13MepeHusa n pa3sMmepbl: 6epyTcs B dpopmaTe Edicad. [ins nonyyeHus nporpammel B AronMMax
[aonmbl] B KOHPUrypaumm TpaCAD HeobxoAnMO Ae3aKTMBMPOBaTb Npeobpa3oBaHne eanHUL, M3MEPEHNs Ha
3Tane cosfjaHusa mMaTpuubl AeTanu. B npoTnBHOM cny4yae nporpamma B dopmaTe Edicad 6yneTt npeobpa3sosaHa B
[MM].

o KomMmeHTapwmit: 6epetcsa B dopmaTe Edicad, makcumym 250 cMMBOSIOB.

o MepeMeHHble "0": nNepBble Tpy NepeMeHHble "0" NpMBOASATCA B cABUrax Aetanu B cpeae Edicad B uncnosom
dopmaTe. Kaxaaa napameTpuyeckas opma peluaercs.

o MepeMeHHble "v": nepBble BOCEMb NepeMeHHbIX "v" NPUBOAATCS B NEPeMeHHbIX CUCTEMbl AeTann B cpeae
Edicad B uncnosom cdopmaTte. Kaxaas napameTpuyeckas dopma pelsaeTcs.

o MepeMeHHble "r'": 3ajaHns, OTHOCALMECS K NepeMeHHbIM "r', TepstoTcsa.

¢ N3mMeHseMble reoMeTpumn: 3a4aHHble PUKTUBHbIE rPaHN BOCCTaHaBNMBAOTCHA. 3aAaHne CBOAUTCS Ha Tpu
pebpa, B uncnosom dopmate. Kaxzgaa napametrpuyeckas gopma peliaetcs. Hanpsmyto pewarTcs Takxe
3ajaHne UCXOAHOW rpaHn unu onpeaeneHve GUKTUBHOM MPaHN Ha reoMeTpun, OTAIMYHOM OT 3afaHus Tpex pebep
B MPSIMOYrosibHOM cucTeMme: B AeTanu B dopmaTe Edicad umetoTca koopanHaTbl Tpex pebep rpaHu, B niobom
cny4vae, cBOAMMble K abCcOMIOTHOM cnucTeme getanun. BoccTaHaBnmBaTCs Takxe (UKTUBHbIE rpaHu, 3aA4aHHble
NyCTbIMX WX KaK BCMOMOraTesibHble rpaHn NoCTPoeHUs. B nepeMeHHbIX reOMeTpUaX BOCCTaHaBAMBAIOTCS Takxe
aBTOMaTMYeCcKMne rpaHun, 3af4aHHble NporpaMMol Ha rpaHu-aetann. B 3ToM cnyyae Hymepauus rpaHu
NPUBOANTCSH K HyMepauun MUKTUBHBIX FPaHel ¢ 3aHATMeM nepBbiXx CBO6OAHbIX HOMEpPOB. TepsTCs 3aAaHus,
OTHOCSLWMECS K TONWMHE DUKTUBHBIX FPAHEN U HanpaB/IEHUIO OCHY Z.

o KnmeHTCkue paspenbl: BCe 3aaHns yTpayunBatoTCs.

o MocnepoBaTenbHOCTM: BCE 3a[aHUS yTpaunBaroTCs.

3anporpaMMMpoBaHHble onepauun

Ha kaxnaon rpaHu npeobpasoBaHue ocyllecTBaseTcs ans Makcumym 32500 onepauuii, 3a4aHHbIX B MaTpuue;

nuwHWe onepauun 6yayT noTepsiHbl.

370 nNpeobpa3oBaHue KacaeTcs BCeX rpaHew, 3agaHHbix B TpaCAD, Bkatoyas rpaHb-geTtans. B aTom cnyvae:

e oOrnepauuv rpaHu-aeTany pasMeLlalTCs Ha COOTBETCTBYOLWMX FPaHAX 3a4aHna A0 onepauunii, KoTopble MOrau
6bITb 3a4aHbl HENOCPEACTBEHHO Ha rpaHsax;

e aBTOMaTU4YecKue rpaHu npeobpasyloTcs B (PUKTUBHbIE FPaHW.

MNporpamma B dopmaTte Edicad 3agaeT ToNbKO onepauun, B KOTOPbIX 6b1n cobnoaeHbl Tormyeckne orpaHuYeHus,
KaK OHW 3ajaHbl B AeTanu, apxmeBupoBaHHon B cpeae TpaCAD.

Kpome Toro, ncknwo4arTca us npeobpasoBaHus CUCTEMHble nornyeckune onepauunn (umknel IF . ELSEIF..ELSE..
ENDIF, ERROR, EXIT, 3agaHue nepemMeHHbIX J).

CnoxHble onepauuu (Npoduns, NpUMMeHeHMUs NOANPOrpaMMbl AWM MakponporpaMmmel) pasbusatoTca n kaxaoe
napamMeTpuyecKoe 3ajaHue pellaeTcs M 3aMeHseTCa YMCIOBbIM 3aaHUEM.

ToueuHble

ToyeuHble onepauun nMmetoT paboumnii kog ot 1 go 1000.

Pa6ounit kog [81] B cpeae TpaCAD pelwaeT nporpaMMmpoBaHne OTBEPCTUS AN MHCTPYMEHTa M ANns AuaMeTpa; B
cpege Edicad kop [81] pewaeT nporpaMMMpoBaHue OTBEPCTUS Ana avameTpa, a kog [82] pewaert
nporpaMMMpoBaHue OTBEPCTUS AN UHCTPYMEHTA.

Mpu Takom pgonyuweHun koa [81] nepeBoanTCS B:

e koA [81]: ecnn HeT 3a4aHHOIO MHCTPYMeHTa (MNoJsie MHCTPYMeHTa co 3HayveHueMm: 0);

e KopA [82]: ecnn B none MHCTPyYMeHTa 3a4aHo 3HayeHue, OT/IMYHOE OT Hyns.

[nsa Bcex ocTasnbHbIX C/ly4YaeB TOYEYHOM onepaumnm npeobpasoBaHme gaeT pabounii KO4 Kak OH 3aJ4aH B Matpuue.
[nsa Bcex ToYeyHbIX onepaumn AenCcTBYIOT cneaytowme npasuna npeobpasoBaHus:

dopmaT TpaCAD cdopmarT Edicad

none L 3apaet B none "Cnoi" (Tonbko 3HaveHue Ao 8)

none O 3apaet B none "Havano koopamHaTt" (TONbKO 3Ha4YeHne Ao 3)

none M 3apaet B none M

KOOpAuHaTa X TOUKM NpUMeEHeHUs 3apaet B none Qx

KoopAuHaTa Y TOUKM NpUMeHeHus 3apaet B none Qy

KoopAnHaTa Z TOYKU NPUMEHEHUS 3apaet B none Zp

CraHok 3apaeT B COOTBETCTBYHOLWEM MoJie, TObKO €C/N 3HavYeHne oTan4YHo ot 0
pynna 3apaeT B COOTBETCTBYHOLEM MoOJie, TONbKO €CN 3Ha4YeHne oTan4YHo oT 0
NHCTpyMeHT 3apaeT B COOTBETCTBYHOLEM MoOJie, TONbKO €CN 3Ha4YeHne oTan4YHo oT 0
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TWn MHCTpPYMEHTa 3a4aeT B COOTBETCTBYHOLWEM MOJE, TONbKO €CIN 3HaUYeHne OT/IMYHO oT 0

[OVaMeTp UHCTpYyMeHTa 3a4aeT B COOTBETCTBYIOLWEM MOJE, TONbKO €CIN 3HaYeHne OT/MYHO oT 0

CKOpOCTb BpalleHus 3apaeT B COOTBETCTBYIOLWEM MOJE, TONbKO €C/IN 3HaYeHNe OT/IMYHO OT
0

Pa6ouasa ckopocTb 3a4aeT B COOTBETCTBYIOLWEM MOSE, TONBKO €C/IN 3HaYeHNe OT/IMYHO OT
0

KoopavHaTa 3aMeanfieHvsa Ha Bxoae 3a4aeT B COOTBETCTBYIOLWEM MOSE, TONBKO €C/IN 3HaYeHNe OT/IMYHO OT
0

KoopavHaTa 3aMeanieHvs Ha Bbixoae 3a4aeT B COOTBETCTBYIOLWEM MOSE, TONBKO €C/IN 3HaYeHNe OT/IMYHO OT
0

KnueHTCckue napameTpbl 3a4aeT TOT Xe KJIMEHTCKUIM napaMeTp, TOJIbKO €CJIM 3HaYeHMEe OTJINYHO
ot 0

KnueHTCckme norvku
Nornyeckune onepauunm nmetoT pabounnt koa ot 1 go 1000.

Mpeobpa3oBaHue coaepxut paboumin Kog B COOTBETCTBMM C 3a4aHHbIM B MaTpuue.
[Onsa BCcex Normyeckux KIMEHTCKUX onepauuii AeACTBYIOT creaytolune npasuna npeobpasoBaHus

cdopmaTt TpaCAD cdopmaT Edicad

none L 3apaet B none "Cnon" (Tonbko 3Ha4yeHue Ao 8)

none O 3apaet B none "Hayano koopauHaTt" (TONbKO 3HayeHune Ao 3)

none M 3apaet B none M

CraHok 3apaeT B COOTBETCTBYHOLWEM NOJIE, TOMIbKO €C/IN 3HaYeHNe OT/IMYHO OT
0

pynna 3apaeT B COOTBETCTBYHOLWEM NOJIE, TOMIbKO €C/IN 3HaYeHNe OT/IMYHO OT
0

NHCTpyMeHT 3apaeT B COOTBETCTBYHOLWEM NOJIE, TOMIbKO €C/IN 3HaYeHNe OT/IMYHO OT
0

Twvn UHCTpPYMeHTa 3apaeT B COOTBETCTBYHOLWEM NOJIE, TOMIbKO €C/IN 3HaYeHNe OT/IMYHO OT
0

OnamMeTp UHCTPyMeHTa 3apaeT B COOTBETCTBYHOLWEM NOJIe, TOMIbKO €CIN 3HAaYeHNe OT/IMYHO OT
0

CKOpOCTb BpaleHus 3apaeT B COOTBETCTBYHOLWEM NOJIe, TOMIbKO €CIN 3HAaYeHNe OT/IMYHO OT
0

Pabouasa ckopocTb 3apaeT B COOTBETCTBYHOLWEM NOJIE, TOMbKO €C/IN 3HaYeHNe OT/IMYHO OT
0

KoopavHaTa 3ameaneHvs Ha BXxoae 3apaeT B COOTBETCTBYHOLWEM NOJIE, TOMbKO €C/IN 3HaYeHNe OT/IMYHO OT
0

KoopavHaTa 3ameaneHus Ha Bbixoae 3apaeT B COOTBETCTBYHOLWEM NOJIE, TOMbKO €C/IN 3HaYeHNe OT/IMYHO OT
0

KnneHTCckne napameTpbl 3apaeT TOT Xe K/IMEeHTCKWUIA napaMeTp, TOSIbKO eC/iv 3HaYeHue

OTAMYHO oT 0

Moaroroska

Onepauun NnoaroToBku uMetoT paboumnii kog ot 1 go 1000.
MNpeobpasoBaHne coaep>xut pabounin Koa B COOTBETCTBMM C 3aA4aHHbIM B MaTpuue. [Ana Bcex onepauum
NoAroTOBKM AEWCTBYIOT Cliedytlolmne npasuna npeobpasoBaHus:

cdopmaT TpaCAD cdopmaT Edicad
none L 3apaet B none "Cnon" (ToNbkKo 3HaveHne Ao 8)
none O 3apaet B none "Hayano koopaunHaT" (TONbKO 3HayeHne Ao 3)
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none M 3apaet B none M

KOOpAuHaTa X TOUKM NMpUMEHeHUs 3apaet B none Qx

KoopAuHaTa Y TOUKM NpUMeHeHus 3apaet B none Qy

KoopAnHaTa Z TOYKU NPpUMEHEHUS 3apaet B none Zp

CraHok 3apaeT B COOTBETCTBYHOLWEM MoJie, TObKO €C/IN 3HavYeHne oTan4YHo ot 0

pynna 3apaeT B COOTBETCTBYHOLEM MoOJie, TONbKO €CN 3Ha4YeHne oTan4YHo oT 0

NHCTpyMeHT 3apaeT B COOTBETCTBYHOLEM MoOJie, TONbKO €CN 3Ha4YeHne oTAnYHo oT 0

Twvn UHCTpYMeHTa 3apaeT B COOTBETCTBYHOLEM MOJie, TONbKO €CN 3Ha4YeHne oTan4YHo oT 0

OnamMeTp UHCTPyMeHTa 3apaeT B COOTBETCTBYHOLEM MoOJie, TONIbKO €CN 3Ha4YeHne oTAn4YHo oT 0

CKOpOCTb BpaleHus 3apaeT B COOTBETCTBYHOLLEM MOJie, TONbKO €C/IN 3HaYeHne OT/IMYHO OT
0

Pabouasa ckopocTb 3apaeT B COOTBETCTBYHOLLEM MOJie, TONbKO €C/N 3HaYeHne OT/IMYHO OT
0

KoopavHaTa 3ameanieHus Ha BXxoae 3apaeT B COOTBETCTBYHOLLEM MOJie, TONbKO €C/IN 3HaYeHne OT/IMYHO OT
0

KoopavHaTa 3ameaneHus Ha Bbixoae 3apaeT B COOTBETCTBYHOLLEM MOJie, TONbKO €C/N 3HaYeHne OT/IMYHO OT
0

KoopauHaTta ocu C (BpalieHue) 3apaeT B COOTBETCTBYHOLWEM Mnone

KoopauHaTa ocu B (ropusoHTanbHoe 3apaeT B COOTBETCTBYHOLWEM Nose

BpalleHune)

KnneHTCkne napameTpbl 3apaeT TOT Xe KJIMEHTCKUIM napaMeTp, TO/IbKO eC/IM 3Ha4YeHue OT/INYHO
ot 0

Ecnn maTpuua reHepupoBaHa C NpUMEHEHWEM KOppeKUUM Ha MHCTPYMEHT, 3aZlaHusi, COOTBETCTBYOLNE
KOppeKLuun noaroToBku gpesbl, npeobpa3oBaHneEM He 3ajaloTcs.
Mpy NnoAroToBKe pesua napaMeTpbl KOPpeKLUUW BCceraa 3afatoTcs npeobpasoBaHneM, T. K. HE NMPUMEHWMbI B

MaTpuue.

[JencTByOT cneaytowmne npaBuna npeobpasoBaHus:

cdopmaTt TpaCAD

Bbibop KoppeKkuum Ha MHCTPYMeHT
(Bbikn/J1eBbin/MpaBbin)

Paauyc koppekuum

PesynbTaT KOppekumm Ha MHCTpyMeHT B TpaCAD u B Edicad moxeT otnmuatbes: TpaCAD ynyJwaeTt

tdopmaT Edicad

3apaeT B COOTBETCTBYHOLWEM none

3ajaeT B COOTBETCTBYIOLWEM M0JIe, TObKO €C/IN 3HaYeHNE OT/INYHO OT

0

BOCCTAHOBJIEHME CUTYALMN, peasn3oBaHHbIX MHavye unm HepeanmsoBaHHbiX B Edicad, n nobasnseTt HoBble
XapaKTepuCcTUKK, KoTopble Npu nepexose Ha Edicad 6buin 6bl yTpayueHbl (CokpalweHne npodunein, nsMeHeHus

Koppekuuu B npodwune).

leHepypoBaHWe MaTpuLbl C MPUMEHEHMEM KOPPEKLUN HA MHCTPYMEHT YCTPaHAET 3TU pa3nnunsi: NporpamMmsl,
MMMOpPTUpOBaHHble B Edicad, yxe CKOppeKTUpOBaHbI.

Mpodwib

JINHEeHbIN TUN

Mpeobpa3zoBaHue conepxut pabounmn kog LO1 [2201].
[JencTByOT cneaytowmne npasuna npeobpasoBaHms:

cdopmaTt TpaCAD

KoopAuHaTa X TOYKM NPUMEHeHUs
KoopauHata Y TOYKM NpUMEHeHUs
KoopAuHaTa Z TOYKM NPUMEHEHUS

CKOpOCTb MHTEpPNONALMM

KnneHTCkne napameTpsl

cdopmaT Edicad

3apaeT B none Xf, TONbKO €cnn OT/MYHa OT MpeabiayLlero oTpeska

3apaeT B none Yf, TONbKO €cnn OT/IMYHA OT MpeabiayLlero oTpeska

3apaeT B none Zf, ToNbKoO ecnn OT/IMYHa OT NpeabiayLlero oTpeska

3ajaeT B COOTBETCTBYIOLWEM MoJie, TObKO €C/IN 3HaYeHNe OT/INYHO OT

0

3ajaeT TOT Xe KJMEHTCKUI napaMeTp, TObKO eC/IN 3Ha4YeHNe OTINYHO

ot 0
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Tun gyrmn (NJIOCKOCTb XY)

Mpeobpa3oBaHune cogepxut paboumn kog A01 [2101].
[JencTByOT cneaytowmne npasuna npeobpasoBaHums:

cdopmaTt TpaCAD

KoopAuHaTa X TOYKM NPUMEHEHUs
KoopauHaTa Y TOYKM NpUMEHeHUs
KoopAuHaTa Z TOYKM NPUMEHeEHUs
KoopanHaTta X ueHTpa
KoopanHaTta Y ueHTpa

HarnpaBieHVe BpaLleHus

CKOpOCTb MHTEpNONALMM

KnneHTCKkne napameTpsl

Tun ayrm (NJIOCKOCTb XZ)

cdopmaT Edicad

3apaet B none Xf, TONbKO ecnv oTANYHA OT NpeaplayLiero oTpeska
3apaet B none Yf, TONbKO ecnv OTANYHA OT NpeaplayLiero oTpeska
3apaet B none Zf, TONbKO ecnv OTANMYHA OT NpeaplayLiero oTpeska
3apaet B none Cx

3apaet B none Cy

3apaet B none BpaweHusa (0=no yacoBon cTpenke, 1=NpoTnB 4YacOBOWN
CTpesnikn)

3ajaeT B COOTBETCTBYIOLWEM MOJie, TONbKO €C/AN 3HaYEeHNE OTANYHO OT
0

3a4aeT TOT Xe K/IMEHTCKUA NapaMeTp, TO/IbKO €C/IM 3HaYeHUe OT/IMYHO
ot 0

Mpeobpa3oBaHune conepxut paboumn kog A05 [2105].
[JencTByOT cneaytowmne npasuna npeobpasoBaHms:

cdopmaTt TpaCAD

KoopAuHaTa X TOYKM NPUMEHeEHUs
KoopauHaTa Y TOYKM NpUMEHeHUs
KoopAuHaTa Z TOYKM NPUMEHEHUs
KoopAanHaTta X ueHTpa
KoopAanHaTta Z ueHTpa

HarnpaB/ieHVe BpaLleHus

CKOpOCTb MHTEpNONALMM

KnneHTCkne napameTpsl

dopmaT Edicad

3apaet B none Xf, ToNbKO ecnm oTAMYHA OT NpeablayLlero oTpeska
3apaeT B none Yf, TONbKO ecnv oTAMYHA OT NpeabiayLlero oTpeska
3apaeT B none Zf, ToNbKO ecnv oTAUYHA OT NpeabiayLlero oTpeska
3apaet B none Cx

3apaet B none Cz

3apaet B none BpaweHna (0=no yacoBow cTpenke, 1=NpoTUB YacOBOW
CTpesikun)

3ajaeT B COOTBETCTBYHOLWEM M0Jie, TObKO €C/IN 3HaYeHNE OT/INYHO OT
0

3apaeT TOT Xe KJMEHTCKUA napaMeTp, TONIbKO eCNu 3HavyeHue
oTAn4YHO oT 0

B koHbwurypauum TpaCAD MOXHO BbibpaTb 3anncaTb B Matpuue AeTasv BMECTO AyrM B MIOCKOCTU XZ JIOMaHyo
JIMHWIO U3 JIMHENHbIX OTPE3KOB. B 3TOM cniyyae Kaxkabll OTAeNbHbIM OTPe30K JIOMaHOM npeobpasyeTcs ¢ paboynm
koaoM LO1 [2201] n AenCTBYIOT NONOXKEHUSA, NMpMBeAEHHbIe AN onepauun Nnpoduas IMHENHOro Tuna.

Tun ayrm (NJIOCKOCTb YZ)

Mpeobpa3oBaHune conepxut paboumn kog A06 [2106].
[JencTByOT cneaytowmne npasuna npeobpasoBaHums:

cdopmaTt TpaCAD

KoopAuHaTa X TOYKM NPUMEHeHUs
KoopauHaTa Y TOYKM NpUMEHeHUs
KoopAuHaTa Z TOYKM NPUMEHEHUS
KoopanHaTta Y ueHTpa
KoopAanHaTa Z ueHTpa

HarnpaBieHVe BpaLleHus

CKOpOCTb MHTEpPNONALMM

KnneHTCkne napameTpsl

cdopmaT Edicad

3apaet B none Xf, TONbKO ecnv oTANYHA OT NpeaplayLiero oTpeska
3apaet B none Yf, TONbKO ecnv OTANYHA OT NpeaplayLiero oTpeska
3apaet B none Zf, TONbKO eC/v OTANMYHA OT NpeaplayLiero oTpeska
3apaet B none Cy

3apaet B none Cz

3apaet B none BpaweHua (0=no yacoBon cTpenke, 1=nNpoTus
4aCcoBOW CTpenKku)

3apaeT B COOTBETCTBYHOLWEM MOJIE, TOMNbKO €CNN 3HAUYEHNE OTIMYHO
ot 0

3ajaeT TOT Xe KJMEeHTCKUI napaMeTp, TOJIbKO €C/In 3HaYeHue
oTAn4Ho ot 0

B koHdbwurypaumm TpaCAD MOXHO BbibpaTb 3anncaTb B Matpuue AeTasv BMECTO AyrM B MIOCKOCTU yZ JIOMaHYto

JINHWIO U3 NINHENHbIX OTPE3KOB.
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B 3TOM cny4yae Kaxablh OTAEeNbHbIN OTPE30K JIoMaHOoW npeobpa3syeTtcs ¢ pabounm kogom LO1 [2201] n gencreytoT
NoOJNIOXKEHUs1, NPUBELEHHbIE ANS onepauun Npoduns TMHENHOro Tuna.

Tun gyrm (NJIOCKOCTb XYyZ)

[yra, 3agaHHas Ha obwen NnnockocTu (xyz), npeobpasyeTcsa B MaTpuue AeTann B JIOMAHYO JIMHUIO U3 NIMHENHbIX
OTpe3KOoB.

Kputepumn, onpegenstowime pexum cos3gaHus ToOMaHon, 3agaHbl B KOHdurypauum TpaCAD.

Ka>kabll oTAeNbHbIM OTPEe30K JIoMaHOoM nNpeobpasyeTcsa ¢ paboumm kogom LO1 [2201] 1 AeNCTBYIOT NONOXEHUS,
npuBeAeHHble ANns onepaunn npoduns AMHENHOro Tuna.

15.6 MNMporpamma TpaCAD

Mporpamma, KOTOpas MoOXeT HanpsMylo oTKpbiBaTbca B TpaCAD, npeacTasnsieT cobon TeKCTOoBbIM (ann ¢ 0cobbiM
CUHTaKCMKCOM.

PacwwupeHne no ymonyaHuio, kotopoe mucnonbsyet TpaCAD, - (.tcn).

[anee npmBoauTCs onucaHune dopMaTta 45 peanun3oBaHHbIX 3/1eMeHTapHbIX onepauun ana obecneyeHns yaobHoro
conpsixXeHus B ciy4vae, ecnu TpebyeTcs BHELWHee reHepupoBaHve NporpamMmbl.

PaccMoTpuM CTpYKTYpY NporpaMmbl:

TPA\ALBATROS\EDICAD\02.00
$=npoBepka nHTepdelica TpaCAD
::UNm DL=1000 DH=800 DS=40
SIDE#1{

$=base

W#81{ ::WTp

#1002=10 #1=101 #2=102 #3=-15 #8015=0 #2005=1.5 #2002=3300 #9012=-5 #9013=-10 #1001=1 }W
}SIDE

SIDE#2{

$=Hn3

}SIDE

SIDE#3{

$=nepes

}SIDE

SIDE#4{

$=KoHeL

}SIDE

SIDE#5{

$=3a4

}SIDE

SIDE#6{

$=Hauvano

}SIDE

MpennaraemMas 34ecb CTPYKTypa COOTBETCTBYET AeTanv B BuAe napanienenunena ¢ MUHUManbHbIMU 06 MMM
3af4aHnsAMKN (pasMepbl U KOMMEHTapui).

CTpokm 3arosioBKa

Tenepb paccMOTpuM 6710KK, ONpeaensitomne CTpyKTypy.

TPA\ALBATROS\EDICAD\02.00
$=npoBepka nHTepdelica TpaCAD
::UNm DL=1000 DH=800 DS=40

MepBas cTpoka siBNseTcs 06s3aTenbHOM ANS NpeABapuUTenbHOro 3anycka Npu OTKPbITMX NPOrpamMMbl.
Bropas cTpoka, HaumHatowasics ¢ “$=", 3agaeT KOMMEHTapuin K NporpaMMe n He sBNIsieTcs obszatensHol. Mpu
HaNMuYMKM OHa AOJ/KHA MMETb Hayasno “$=", 3a KOTOPbIM AO/IHKHO ClefoBaTb ONMMCaHMe.

TpeTba CTpoKa ABNSieTCA 06sa3aTeNbHON U 3a4aeT eAuHULY U3MEepPEeHUs U pa3Mepbl:

e “::“ 3aronosok

e “UNm” eamHuua namepenusa B [MM] (ymonuanme); “UNi” egmHunua namepeHus B [AtormMax]
e "DL=1000 DH=800 DS=40" pa3mepbl: DL= gnvnHa, DH= BbicoTa, DS= TonwmHa.

Monsa paspeneHbl npobenom.
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Paspaen nporpaMMbl rpaHm

SIDE#1{

$=base

W#81{ ::WTp

#1002=10 #1=101 #2=102 #3=-15 #8015=0 #2005=1.5 #2002=3300 #9012=-5 #9013=-10 #1001=1 }W
}SIDE

MepBas cTpoka obszaTenbHa ANa OTKPbITUS pasgena nporpammbl rpaHn: “SIDE#1{" oTKpbiBaeT pa3aen rpaHu 1, ...
, "SIDE#6{" oTKkpbiBaeT pa3aen rpaHu 6.

Bropas cTpoka, HauuHatowascs ¢ “$=", 3agaeT UMsl rpaHu n He aBnseTcs obs3aTenbHol. MNpy HaNMUYMKM OHa
AO/HKHA UMeTb Hadano “$=", 3a KOTOpbIM JOJIXHO C/lef0BaTb UMS.

CnepytoT 6710KkM, KOTOpble HaumMHaTCcsa ¢ “W#nn{ ::” n 3akpbBatoTca “}W”, ang onpeaeneHus onepauni rpaHu.
MocnepHsia cTtpoka (“}SIDE”) saBnsieTcs ob6a3aTenbHOM 4715 3aKpbTus pa3aenia rpaHu.

He o6a3aTenbHO 3ajaBaTb pa3fesbl rpaHel, He MMELWMX 3anporpaMMmMpoOBaHHbIX onepaLmi.

Pasgen onepauum, 3aAaHHOW B NporpaMMe rpaHum

W#81{ ::WTp
#1002=10 #1=101 #2=102 #3=-15 #8015=0 #2005=1.5 #2002=3300 #9012=-5 #9013=-10 #1001=1 }W

Onepauuns MOXeT 3aZlaBaTbCsA Ha OAHOM WM HECKOJSIbKMX CTpOKax TekcTa. ®opMbl, SKBMBaNIEHTHbIE NpeasiaraemMoit
3[ecb onepauuu, MoryT 6bITb, HanpuMep:

W#81{ ::WTp #1002=10 #1=101 #2=102 #3=-15 #8015=0 #2005=1.5 #2002=3300 #9012=-5 #9013=-10
#1001=1 }W

W#81{ ::WTp
#1002=10 #1=101 #2=102 #3=-15 #8015=0 #2005=1.5 #2002=3300 #9012=-5 #9013=-10 #1001=1
W

W#81{ ::WTp #1002=10 #1=101 #2=102 #3=-15
#8015=0 #2005=1.5 #2002=3300 #9012=-5 #9013=-10 #1001=1
W

W#81{ ::WTp

#1002=10 #1=101 #2=102 #3=-15

#8015=0 #2005=1.5 #2002=3300 #9012=-5 #9013=-10 #1001=1
W

B KOTOPbIX pa3/iMyHble YacTu 6bUM NoMeLLeHbl HA OAHY CTPOKY WKW pa3buTbl HA HECKOJMIbKO CTPOK, HO C
coxpaHeHveM 6e3 U3MeHeHUn HeEKOTOPbIX CUHTAaKCUYEeCKUX NpaBu:

e M0ONA B O4HOWN CTpOKe pa3aenieHbl npobenom;

3arofioBOK paszena uMeeTr GUKCUPOBaHHY CcTpykTypy “W#nn{ ::WTc” (Hanpumep: “W#81{ ::WTp"), rae:
nn= pabounii ko4 (4YMCNOBOI) onepauum,

C= CMMBON, 3agatowWwmi Tun onepaumn (‘p’=TouvedHas, ‘s’=noarotoska, ‘lI'=nuHus, ‘a’=ayra);

OoCTasibHble NOAs MMeT PUKCUPOBAHHYO CTPYKTYpY “#nn=st” (Hanpumep: “#1002=10"), rae:

NN= YNCNOBOM MAEHTUIUKATOP NapameTpa,

st= 3HauyeHne, 3alaHHOe napameTpy;

3aKpbTue pasgena mmeeTt MGUKCUPOBAHHYIO CTPYKTYypy “JW”.

Nk

Onepauua: OTBepcTHe
3aronoBok nony4vaetrcsa: “W#81{ ::WTp”.

[eoMeTpuyeckme napameTpbl:

#1= KoopaunHaTa X npyMeHeHus

#2= KoopauHaTa Y npuvMeHeHus

#3= KoopauHata Z rny6uHbl

#8015= KoopanHaTbl NpUMeHeHns1, BblpaxxeHHble B ABCONIOTHBIX 3HayeHusx = 0
(ymonuaHnue)/ OTHOCUTENbHbIX 3HaYeHnsax = 1
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TexHoJlornyeckme napaMeTpbl Npu 3anporpaMMMpoOBaHHOM CBEPJIEHUU AN AnaMeTpa:

#1002= [OnameTp MHCTpyMeHTa
#201= CraHok

#203= Mpynna

#1001= Twun MHCTPYMeEHTa

TexHoaornyeckme napameTpbl Npy 3anporpaMMMPOBAHHOM CBEPJSIEHUN AN MHCTPYMEHTA:

#201= CraHok

#203= pynna

#205= NHCTpyMeHT
#1001= Twn MHCTpyMeHTa
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0bLime TexHoNornyeckme

apaMeTpbl:

#2005=

CKOpOCTb Bpe3KN MHCTpyMeHTa (M/MUH.)

#2002= YacToTa BpaweHus wnmHaensa (06./MuH.)
#9012= KoopanHaTa 3aMeaneHus Ha Bxoae
#9013= KoopauHaTa 3amMenneHus Ha Bbixode

Onepauwus: NMoarortoeBka ¢pesbl

3aronoBok nony4vaetrcsa: “W#89{ ::WTs".

[eoMeTpuyeckme napameTpbl:

#1= KoopauHaTa X npyMeHeHus

#2= KoopauHaTa Y npuvMeHeHus

#3= KoopauHata Z rny6uHbl

#8015= KoopanHaTbl NpUMeHeHns, BblpaXxeHHble B ABCONIOTHbIX 3HayeHusx = 0

(ymonuaHnue)/ OTHOCUTENbHbIX 3HaYeHnsax = 1

TexHo/JorMyeckme napamer

bl 415 BblbOpa MHCTPYMEHTa:

#201= CraHok

#203= Mpynna

#205= MHCTpyMeHT
#1001= Twun MHCTPYMeEHTa

O6Line TeEXHONOMMYECKME NapaMeTpbl:

#2005= CKOpOCTb Bpe3KW MHCTPyMeHTa (M/MWH.)
#2002= YacTtoTta BpaweHnsa wnuHaens (06./MuH.)
#40= MNpuMeHeHe KOppeKUUn Ha MHCTPYMEHT: 1 Ans Koppekuuu cnesa, 2 Ans

Koppekuun cnpasa, 0 ans HeTpebyemon koppekuun (ymonyaHue)

Onepauwus: JiuHus

3aronoBok nony4vaerca: “W#2201{ ::WTI".

[eoMeTpuyeckme napameTpbl:

#1= KoopanHaTa X npuMeHeHus (KOHeYHas ToYKa JIMHENHOro oTpe3ka)
#2= KoopauHaTa Y npuvMeHeHus

#3= KoopauHata Z rny6uHbl

#8015= KoopanHaTbl NpUMeHeHns, BblpaxxeHHble B ABCONIOTHbIX 3HayeHusx = 0

(ymonuaHnue)/ OTHOCUTENbHbIX 3HaYeHnsax = 1

O6uwme TexHoNnornyeckmne napameTpsbl:
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#2008=

CKOpOCTb MHTepnonsumm (M/MuH.)

Onepauwus: [lyra Ha NIOCKOCTU ANA FPaHu

3aronoBok nony4vaetrcsa: “W#2101{ ::WTa".

[eoMeTpuyeckme napameTpbl:

#1= KoopanHaTa X npuMeHeHus (KOHeYHas Touyka Ayru)

#2= KoopauHaTa Y npuvMeHeHus

#3= KoopauHata Z rny6uHbl

#8015= KoopanHaTbl NpUMeHeHns, BblpaXxeHHble B ABCONIOTHBIX 3HayeHusx = 0
(ymonuaHnue)/ OTHOCUTENbHbIX 3HaYeHnsax = 1

#31= KoopanHaTa X ueHTpa OTHOCUTENIbHO HavasnbHOM KOOpAWHaTbLl X Ayru

#32= KoopanHaTa Y ueHTpa OTHOCUTENIbHO HavasnbHOM KOOpAuHaThl Y Ayru

#34= Hanpasnexue BpaweHus ayru: 0 - no yacosoi cTpenke (ymonyaHwe), 1 -

npoTuB yacoBoM CTpENKH

0ObLime TEXHOI0MMYECKNE NapaMeTpsbl:

#2008=

CKOpOCTb MHTepnonsumm (M/MuH.)
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