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BeedeHue n

BBEQEHUE

SprutCAM® - coBpemeHHast NONHOMYHKLMOHarNbHas CAM-cuctema’,
npegHasHadeHHass Ons pas3paboTku ynpaBnsAlowux nporpamMmm ans
obpaboTkn peTane pasnMYHOM  CIOXHOCTM Ha  (pes3epHbix,
TOKapHBbIX, PEXYLLMX CTaHKax n TOKapHO-Ppe3epHbIX
obpabatbiBatowmux ueHTpax ¢ YMY. SprutCAM wncnonb3yeTtcst npu
N3roTOBSIEHMM LUTAMMOB, Npecc-opM, NUTENHbLIX (OOPM, NPOTOTMNOB
n3genun, MacTtep-mogenen, pgetanen MaluH W KOHCTPYKUMWA,
OpUrMHanbHbIX M3genuii, LWabnoHoB; NpWM FPaBUPOBKE W Bbipeske
Haanucen n n3obpaxeHnn.

SprutCAM paGoTtaeT HENOCPEACTBEHHO C  FEOMETPUYECKNMMU
obbekTamu NCXoOHOM mMogenm 6es npeaBapuTeNbHON
annpokcMMmaumMm wunu TpuaHrynsuumn. 3TO NOo3BONSIET, BO-NEPBBIX,
MaKCMMarbHO 3KOHOMHO UCMOMb30BaTh Pecypchbl KOMMbOTEPA, a, BO-
BTOpbIX, NMPOU3BOAWTbL pPacyeT TPaeKTOpWUM WHCTPYMEHTa C ntoboi
Heo6X0AMMOW TOYHOCTbIO.

BaXHbIMU OTAMYNUTENBHBIMU OCODEHHOCTAMM CUCTEMBI ABMASIOTCS:

e Paseutble cpeactBa  uMMmnopta M npeobpasoBaHust
reoMeTpu4eCcKkon Moaenu;

o KoppekTHasas obpaboTka paspblBOB U MEPEXIECTOB MEXAy
dopmMo0o6paszyoLLMN MOBEPXHOCTAMU;

o CkBO3Hasi nepefaya COCTOSHMSA 3aroTOBKM MeXay atanamu
W pasnuyHbIMK BUgamm oobpaboTku;

o PacwupeHHbIi Habop yHKUUIA ynpaBneHns napaMmeTpamu
TEXHOJIOrMYECKMX onepauuii;

o MHOXecTBO METOAOB ONTUMU3aLMM 06paboTKy;

e (ObGsi3aTenbHbIN KOHTPOSb Ha MNOAPE3aHne Ha BCEX CTaausix
pacyeTa TpaeKkTopuu;

¢ PeanuctuyHoe mogenvupoBaHue obpaboTku;

e [lpocToTa B OCBOEHMM U NCMONb30BaHWM;

e YOoOGHbIM  MHTEpPMENC, MPaKTUY4ECKN  WCKIIOYAIOLLNIA
NoTpebHOCTb B UCNOMb30BaHNM AOKYMEHTaL M.

[eomeTpunyeckas Mogenb W3roTaBNMBaemMon AeTanu, 3aroTOBKW,
OCHAaCTKUM U T.M. MOXeT ObITb NogroToBrieHa B nodomn CAD-cucteme? n
nepegaHa B SprutCAM® yepe3 dann dopmarta IGES, DXF, STL,
VRML, PostScript, 3dm, SGM, X T nnn XMT_TXT. SprutCAM ®
UMeeT MHOXECTBO (PyHKUMA ONnA nocnegyowero npeobpasoBaHus

' CAM-cuctema (cokpawenne ot  aHm.  Computer-Aided

Manufacturing) — cuctema aBTOMaTM3MPOBAHHOM  MOATOTOBKM
npou3BoacTeBa - obwmn TepMmyH Ana o603HavYeHWs NPOorpamMmMHbIX
CMCTEM MNOArOTOBKM WMHAOPMaUMM Ans  CTAaHKOB C  YMCIIOBbIM
nporpaMmHbiM  ynpasneHneMm. TpaguMuMoHHO WCXOAHBIMU  OaHHLIMU
ONs  TakMx cuctem ObinM  reoMeTpuyeckne Mogenu aetanew,
nony4aemsble 13 cuctem CAD.

2 CAD-cuctema (cokpaweHune ot aHrn. Computer-Aided Design) —

cucTtemMa aBTOMaTM3MpoBaHHOrO npoektupoBaHus (CAIMP) - obwwuii
TepMuH Ond obo3HayeHWst BCEX acneKkToB MPOEKTUPOBaHMSA C
NCMOMb30BaHNEM CPeACTB  BbIMMCIMTENBHON TexHuMkU. OObIYHO
oxBaTblBaeT CcoO3JaHWe TeOMETPUYECKMX  MoAdenern  u3genvs
(TBEpAOTENbHBIX, TPEXMEPHbIX, COCTaBHbIX), a TaKke reHepauuto
yepTexen usgenus n ux conposoxaeHve. CrnegyeT OTMETUTb, YTO
oTeyecTBeHHbI TepMuH "CATP" NO OTHOLWIEHMIO K MPOMBILLNIEHHBIM
cuctemam umeeTt OGonee wmpokoe TonkoBaHue, yem CAD - oH
BkntoyaeT B cebs kak CAD, tak u CAM, a nHorga n anemeHTtbl CAE.
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Moenu, a Takke BCTPOEHHYIO cpefly ABYMEpPHbIX NapaMeTpuyeckmx
NOCTPOEHNN ONA cOo34aHua M pegakTupoBaHunsa 2D-anemeHToB. [pu
dopMMpoBaHUM MOZernen pertanu, 3arOTOBKM W OCHAaCTKM MOXHO
clmMBaTb B Tena NoOBEpPXHOCTHbIE MOAeNnu U co3daBaTtb pPasfnvMyHbIMM
cnocobamn oO6bEMHbIE MOOEenM Ha 0ase UMEKLWUXCS KPUBbIX.
Wvpokmn Habop TWUMOB TEXHONMOIMMYECKUX onepauui un QyHKLUK
ynpaBneHusas  uMx  napameTpamu  Mo3BOnAOT  opMupoBaTh
onTUMarnbHbIE NPOLIECCHI N3rOTOBMNEHUS AeTanen pasnuyHbIX BUAOB.
KoHTponb NMOny4YeHHOW  TpaeKkTopuu WHCTpPYMeHTa MOXeT
NPOV3BOAMTBLCS BO BCTPOEHHOW Cpefe MoAenvpoBaHus obpaboTku.
Ona reHepauuu ynpasBnsAwLMX MporpaMM WMEETCH MHOXECTBO
¢annoB HacCTPOKKKM Ha pacnpocTpaHeHHble cuctembl UIMY. Koppekums
nmetoLmxcst hannoB HAaCTPOMKM U CO3AaHME HOBbIX MPON3BOANTCS B
MHBapmaHTHOM nocTnpoLueccope.

Cncrema ummeeT uyeTbipe OCHOBHbBIX pexuma paboTbl: NOAroTOBKa
reomMeTpu4eckor Moaenu, 4ONOMHUTENbHbIE ABYMEPHbIE MOCTPOEHNS,
dopmmpoBaHue npouecca ob6paboTkn n mogennpoBaHne obpaboTku.
YnpaeneHve  pexumamu  paboTbl  MpousBoauTCH  BbIBOpOM
COOTBETCTBYIOLLUX 3aKagoK Ha MaHenu rnaBHOro okHa cuctemsl (3D
Mogens, 2D NeomeTpus, TexHonorus, MogenvposaHue).

B pexume noarotoBkM reomMeTpuHeckon Moaenu npou3BoanTcH
uMnopT wu3 dannos nepefadnm reoMeTpuyeckorn MHdopmauuu,
KOpPpEKTMpOBKa CTPYKTYpbI reoMeTpu4ecKkomn mMogenm,
NMPOCTPaHCTBEHHbIE Mpeobpa3oBaHNsi OOBLEKTOB, reHepauus HOBbIX
9NEMEHTOB M3  CYLECTBYIOLWUX, YyMNpaBfieHWe  Bu3yasbHbIMM
cBoncTBamMm 06 bEKTOB.

BcTpoeHHaa cpega OBYMEPHbIX  FeOMETPUYEcKUX  MNOCTPOEHUN
NMo3BONSeT Cco34aBaTb [BYMEpPHble reomeTpuyeckne obbekTbl B
rMaBHbIX MJTIOCKOCTAX CUCTEeM KoopAWuHarT. Cpe,u,a nveetr MoLllHbie
cpeactBa  MOCTPOEHUA  MapamMeTpu3OBaHHbIX  FEOMETPUYECKUX
Mo,u,ene|7| M BO3MOXHOCTb UX MPUBA3KN K KOOpAuMHaATaMm TpexmepHoﬁ
Mozenu.

B pexvme TexHomorna 3agaérca wusrotaenuBaemMas pfetarb,
ucxogHas 3aroToBka, MNpuMeHsemasi ocHacTka U dopmupyeTcs
npouecc o6paboTkM AeTanu, KOTOpbIA npeacTaBnseTr cobon
nocnenoBaTernibHOCTb TEXHOMOMMYECKMNX onepauuii pasnnyHbIX TUMOB.
N3meHeHVMe unx o4vepegHOCTM W pedakTMpoBaHWe napameTpoB
BO3MOXHbl Ha nbom 3Tane npoekTupoBaHus Texnpouecca. [pu
co3gaHum HOBOM TEXHOJTOrMYEeCcKon onepauuu cuctema
aBTOMaTU4YeCKkn ycTaHaBnuBaeT BeCb HAabop napameTpoB onepauun B
3HadyeHMss 'MO  yMoOnyaHuw' ¢ Yy4yeToM MeToda o0b6paboTkm wu
reoMeTpuyecknux  napameTpoB  getanu.  Habop  OOCTYMHbIX
TEXHOMOIMYECKUX  ornepauui  onpegenseTca  KoHdurypauuemn
SprutCAM wu ot BbibpaHHoro Ttuna o6opygoBaHuA (M3 crnMcka
yaansiTca Te TUnbl onepauni, KoTopble HEBO3MOXHO BbIMOSMHUTL Ha
yKa3aHHOM CTaHke).

C 3aknagkvm TexHONorusa ocyLecTBnseTcsa AOCTYN K NOCTNPOLECCOPY
ONs reHepaumy ynpasensowux nporpamMmMm. Pannbl HaACTPOMKM Ha
pasnunyHble  cuctembl UMY  cdopmupytotca  VIHBapmaHTHbIM
NMOCTMNPOLLECCOPOM.

Pexum MopenupoBaHua npegHas3HadyeH Ans aMynsuuM npouecca
0b6paboTkn, CnpoeKkTUpoBaHHOrO B pexume TexHonorus. Kpome
peanucTuyHoro oTtobpakeHns npouecca 06paboTkum npom3BoanTCA
KOHTPOSlb Ha CTONKHOBEHWE WMHCTPYMEHTa W OMNpaBku C AeTanbio U
OCHacTKOM M KOHTpPONib Ha MpPEBbILEHNE OOMYCTUMbIX 3HAYEHWN
TEXHOJTOTMYECKMX NapaMeTpoB.
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BA30BbIE KOHOUT'YPALIUMA SPRUTCAM

Cucrtema SprutCAM® NMOCTaBMNAETCA B HECKOSbKMX  0a30BbIx
KoHdourypauusix. KoHdurypaumm otnmnyatoTcsi, B OCHOBHOM, Habopom
OOCTYIMHbIX TEXHOIOTMYECKUX OnepaLmii.

SprutCAM Master — Hanbonee nonHas Bepcusl, coAepxallas
onepauun pOns nnockon un obbemHon dpesepHon 06paboTku,
rPaBUpPOBKW, pe3kM U TokapHow obpaboTkn. KoHdwurypaums
npegHasHadeHa ons peweHuns 6onblWMHCTBa 3agayq 06paboTkm Ha 2-x
— 5-Tn koopAMHaTHbIX PPE3EPHbIX, TOKAPHbIX, pe3aTenbHbIX CTaHKax
N TOKapHo-bpe3epHbix 0bpabdaTbiBaloLMX LIEHTPaX.

SprutCAM Expert — Hanbonee nonHas ¢pesepHaa Bepcus,
copepxaliaa onepauun Ans NAockon u obbemMHon pesepHon
0bpaboTkn, rpaBnpoBkn 1 peskn. KoHdurypaumsa npegHasHadeHa ans
peweHns OGonbwuHCTBA 3aga4y obpaboTkm Ha 2-Xx — 5-Tn
KOOPANHATHbLIX PPE3EPHBIX, U pe3aTernbHbIX CTaHKax.

SprutCAM Universal — Bepcusa cogepxuT onepauumm ana 2D n 2.5D
dpe3epHo 00paboTKKN, rPaBMPOBKK, PE3KU U TOKapHOW 0OpaboTku.
CnpoekTupoBaHa Ans pelleHus 3agad obpaboTku [feTanen Ha
TOKapHbIX, PaBUPOBanbHbIX W pe3aTenbHbIX CTaHKax, a Takke
06paboTku getaner ¢ NAOCKMMMU YCTyrnamMu, KapmaHamu, Koroguamu
Ha opes3epHbIX CTaHKax.

SprutCAM Machinist — Bepcusa cogepxut onepauun gna 2D n 2.5D
dpesepHon o6paboTkn, rpaBupoBKK, pe3kn. OHa CnpoeKkTUpoBaHa
ana  obpaboTkum pfeTtanend € NAOCKUMKM  yCTynamu, KapMaHamu,
konoguamMu Ha pesepHbIX CTaHKax, a Takke Ha rpaBMpoOBasibHbIX U
pe3aTternbHbIX CTaHKax.

SprutCAM Turn — Bepcusi cogepxuT Habop TOKapHbIX onepauui.
OHa cnpoekTMpoBaHa ONns pelleHus 3agady obpaboTkvu aeTanen Ha
TOKapHbIX CTaHKax 1 obpabaTbiBatOLLNX LIEHTPaX.

SprutCAM Cutting — Bepcus cogepxut onepauun ansa 2D o6paboTkm
n peskn. OHa cnpoekTUpoBaHa creunanbHo ANst 2-X KOOPAMHATHBLIX
CTaHKOB WUIM CTAHKOB C WMHOEKCHOW TpeTben KOOpAWHATOW, a TaK e
Ans pe3aTenibHbIX MaLUWH.

Kpome nepeumncneHHbix 6a3oBbix KoHdwurypaumn SprutCAM moxeT
NOCTaBNATLCH U B APYrMX KOHpUrypaumsx, cneunanmampoBaHHbIX Noa
KOHKpPETHble NoTPeBHOCTM 3akasyuka.

CUCTEMHBIE TPEBOBAHMA

MecTo, 3aHUMaemoe paboummu avinamm cuctemsl okorno 130 M6
NPy MUHUMarnbHOW ycTaHoBKe 1 okono 250 M6 npv nonHowm.

PekomeHayembii 06beM onepaTMBHOW NMamATU — He MeHee 512
M6. Mpn yBENMYEeHUn obbema onepaTtuBHON namsaTn
ObICTPOOENCTBNE CUCTEMBI BO3pACTaET.

Pexum paspewenus gucnnes - 1024x768 wnu 6onbLue, KONMMYeCTBO
LBETOB - HE MeHee 65535.

MuHumanbHbIN npoueccop Pentium IV 2000 My nnun ero ananor.
BupeoananTep ¢ annapatHon nogaepxkon OpenGL.

OnepauuoHHass cuctema u3 cemenctea Windows, Bkno4as
Windows Vista.

lMpumeyvaHue: PexkomeHdyemass KOHuaypauyusi Komrbiomepa 3Ha’yumesibHO
3asucum om crioxHocmu obpabambigaembix modenieli U moYyHocmu
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obpabomku. Yem crnoxHee mModenb U YeM 8bile MOYHOCMb
obpabomku, mem bonbwull obbeM pacyemog Heobxodumo
npoussecmu O 2eHepayuu  mpaekmopuu  UHCmpyMeHma.
CoomeemcmeeHHO, 4eM MowHee Komrbiomep (4em 6onbuwe
makmosasi 4yacmoma rpouyeccopa, Yyacmoma WuHbl 0aHHbIX, 06BLemM
onepamueHol namsimu), mem O6bicmpee smu pacyembi 6ydym
rnpou3gedeHsI.

KOMMAEKT NOCTABKH

B komnnekTt noctaBku cuctemsl SprutCAM ®onp,ﬂT:
1. KomnakT-guck ¢ guctpubyTnBomM CUCTEMBI.
2. KomnnekT gokyMmeHTaumm (BO3MOXHO B 3NIEKTPOHHOM BUAE).

3. OnEeKTPOHHbIA  KMY  3aliMTbl  OT  HEeCaHKLMOHMPOBAHHOIO
KonupoBaHus (B 3aBMCMMOCTU OT KOHGUrypaLmm NocTaBku U cnocoba
3aLWnThI).

4. JInueH3noHHoe cornalleHme.

5. YnakoBka Kkomnnekra.

YCTAHOBKA U 3ANYCK CACTEMbI

[nsa yctaHoBku SprutCAM® Ha KOMMNbOTEP HEOOXOAMMO BbIMOSHNUTL
cneayowme gencTBus.

1. BcTtaBUTb KOMNaKT-AUCK.

2. Haxopscb B onepauuoHHon cucteme Windows, 3anyctutb C
KOMMaKT-gucka nporpammy YCTaHOBKMU (chann
Setup_SprutCAM2007_WR.exe). PekomeHayeTcs BbIMOMHATL 3anyck
YCTaHOBKM 4epe3 MporpaMMmy aBTo3anycka Ha KOMMaKT-AMCKe, Mpu
3TOM [0CTaTOMHO BbIOpaTb COOTBETCTBYIOLWIMA MNYHKT MEHH B
OTKpbIBLWIEMCA OKHe. MOXHO 3anyCTuTb YCTaHOBKY, WCMOMb3ys,
Hanpumep, meHio [Mlyck (Start), komangy BbinonHute (Run). B
nosBMBLLUEMCA 3anpoce Yykasatb B none OTKpbITb (Open) wnms
Bbl3blBAEMOW nporpaMmsl (Hanpumep,
D:\Setup_SprutCAM2007_WR.exe) u Haxatb kHonky Ok wnu
knaesuwy Enter. B 3aBucumocTv oT KOMMneKTa nocTaBk1, yKa3aHHbIN
dann MOoXeT HaxoOWTbCA B KOPHEBOM KaTariore WnvM B narnke
SprutCAM.

3. Ha gncnnee ByayT nosBnaTbCA OKHa NpOrpaMMbl YCTaHOBKK. B HMX
HeobXxoAMMO BBECTU CreayloLume AaHHble:

e Vlvms v Ha3BaHWe opraHn3auum Nornb3oBaTens;

e [lanka Ana ycTaHOBKM Mporpammbl (MO yMOMYaHU —
C:\Program Files\Sprut Technology\SprutCAM 2007, rge **
- HOMep Bepcun);

e [lpousBectn OObIYHYIO, MUHMMArbHYIO WY BbIBOPOYHYIO
YCT@HOBKY (OTMMYalOTCA HanMyMem MnpUMEPOB MPOEKTOB
CUCTEMBI, UMNopTUPyeMbIX  hawnnos, n npoYnx
BCMOMOraTenbHbIX hannos);

e [lanka rmaBHOro MeH, B KOTOpow OyayT pacrornoXeHbl
ApMblkM  AnNs  WUCnofiHseMblx  dawWnoB  cuctembl  (no
ymonyanuio — SprutCAM 2007).

[na nepexopa k criedytowemMy Liary ycTaHOBKM HEOOXOOUMO HaxaTb
kHonky <Janee> (Next) B okHe 3anpoca.
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lpumeydaHue

lpumeyaHue

4. Tlo OKOHYaHUWM MpoLecca YCTaHOBKM CUCTEMbI Ha KOMMbIOTEP
MoOSIBUTCS OKHO COODLLEHMSI O 3aBepLleHWM ycTaHoBKM. OKHO
Heo6xoQMMO 3aKpbITb HaXkaTnemM Ha kHorky FotoBo (Done).

Ecnn yctaHoBneH SprutCAM C 3MeKTPOHHbIM KITHOYOM 3aluThbl, TO
nepea 3anyckoM CUCTEeMbl HEOOXOAMMO BCTaBWUTb KIOY 3almThl B
3aBMCMMOCTM OT Tuna B pasbem USB wunn (Npy BbIKMIOYEHHOM
KOMMblOTEpe) B napannenbHbIn NOpT KOMNboTepa (K napannenbHOMY
nopTy o6bIMHO noAknyaeTcs npuHTep). Ecnu k napannensHomy
NopTy MOAKMIOYEeH MPUHTEP WNW  Opyroe YCTPOMCTBO, TO €ro
NHTEpPENCHBbIN Kabenb HY>XHO BCTaBUTb B CBOBOOAHBIN pa3bem Kitoya
3alWmThl. Hanuume knioya 3awmTbl He BNNSET Ha (OYHKLUMOHUPOBaHWE
KOMMblOTEpPa W ero B3aMMOLEWCTBME C MPUHTEPOM WM OPYrum
YCTPOWCTBOM, MOAKMIOYEHHBIM K NapannensHoMy nopTy.

3anyck cuctembl nponsBoauTcs Yyepes MeHto yck —> lNMporpammbl —>
SprutCAM 2007 —> SprutCAM (Start —> Programs —> SprutCAM 2007
—>  SprutCAM). B panbHenwem, ana ygobctBa paboThl,
pekomeHgyeTcs “BblHecTW” apnblk ans SprutCAM Ha Pabounin cton
unu Ha MNMaHenb GLICTPOro 3anycka.

1: Yemarosky SprutCAM criedyem npou3soOumsb npu Hanuvuu rpas
admuHucmpamopa. PaHHue eepcuu SprutCAM moaym mpebosamsb
npas adMuHUCmpamopa He MmOJSIbKO [pU yCmaHoeKe, HO U rpu
pabome. Ecnu Hem 803MOXHOCMU UCMOMb308aHUS MaKux rpas
nocmosiHHo, mo Heobxodumo co30amb AprbIK Ona  3arycka
SprutCAM om umeHu aOmMuHUCMpamopa unu obpamumscsi 8 cryxo6y
mexHu4Yeckol noddepxKu.

2: Ecnu SprutCAM c sapuaHmom 3awjumbi nod 31eKMPOHHbIU KoY
ycmaHaenueaemcsi Ha KoMmrbiomep ernepsebie, mo Heobxo0umo
dornonHUMernbHO ycmaHosumb Opaleep 3JIeKMPOHHOZ20  Kiiro4ya
3awumel. [na amoeo nocne ycmaHosku SprutCAM Heobxodumo
eblibpamb niyHkm meHw Windows [lyck —> Bce [lpoepammbl —>
SprutCAM 2007 —> [patieep knroyva (Start —> Programs —> SprutCAM
2007 —> Install Key Driver). MoxHO makxe ycmaHosumb Opatieep
Kkmoya u3 nanku KeyDRV eHympu kamarnoza ycmaHoeku SprutCAM.
YcmaHoseky  Opalieepa kmwoya  Heobxodumo  npoeodumb 8
coomeemcmeuu C ornucaHueM, Haxo0aWUMCs 8 mod Xe farke, 4mo
u cam Opaleep. B 6onbwuHcmee criydaes 0risi 3mo2o docmamoyHO
3anycmumsb palin InstDrv.exe (unu SKeyAdd.exe, unu Setup.exe,
unu Install.exe) us nanku opatisepa.

I'lpumeanue 3: Ecnu npu 3arycke cucmema 8bidaem coobuieHue:

He obGHapyxeH krtou 3awmThbl!

mo HeobxoduMo rpPosepuUMb HadexxHOCMb U NpasusibHOCMb
MOOKIIHOYEHUS 37IEKMPOHHOR0 K/toYa 3awumsi Kk nopmy USB unu k
naparnnenbHOMy rnopmy Komrnstomepa. Kpome moeo, ecriu 3mo
coobueHuUe 803HUKIIO MPU rep8oM 3arycKe cucmembl, 803MOXHO,
mpebyemcsi ycmaHosume Opaleep 3/1eKMPOHHO20 KJloYa 3auiumsal
(cm. npedbidyuiee npumedaHue).
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HABOP ®AWNOB CUCTEMbI

SprutCAM.exe — UCNONHAEMbIV MOAYIb CUCTEMBI.

INP.exe - NCNOMHAEMbIN MoAynb MHuBapuaHTHOrO
nocTnpoueccopa.

SprutTutorial.exe — ncnonHsembln Mogynb obyyaroLLe CUCTEMbI.

*.stc — (palnbl MPOEKTOB CUCTEMbI, codepkaT BCH HeobXxoaumyio
MHGOPMaLUWIo:  TEOMETPUYECKYID  MOAENb,  TEXHOJormyeckue
onepauuu, TPaeKToputo 1 T.M.

dainbl 4nst MMNopTa reoMeTpuyeckon HbopMaLumm:;
e  *.igs ImnopT o6bekToB 13 IGES-annos;
*.iges MimnopT obvekToB 13 IGES-gaiinos;
*.dxf UmnopT o6bekToB 13 DXF-dannos;
*.stl MUmnopT o6bekToB 3 STL-¢annos;
*.vrl mnopT o6bekToB 13 VRML-daiinos;
*.ps ImnopT o6bekToB 13 PostScript-dannos;
*.eps mnopT ob6bekToB 13 PostScript-cannos;
*.3dm NmnopT obbvekToB 13 3dm-dannos (Rhinoceros);
*.sgm Vimnopt o6bekToB 3 SGM-garinos (CIMPYT);
* x_t, *.xmt_txt MUmnopT 06bekToB 13 chanos Parasolid/

*.Spp — (harnbl HACTPOKMKKN NoCTNpoLieccopa Ans pasHblx cuctem YIMy
(ncnonbaytotca SprutCAM v NeHepaTOpOM NOCTNPOLLECCOPOB)

*.PPP ¥ *.inp — cbannbl HacTpoek noctnpoueccopa Bepcui SprutCAM,
npegwecteyowmx sepcun 2007 nogaepXmBaroTcsl B HOBbIX BEPCUSAX
SprutCAM. 'eHepaTop MOCTMNPOLLECCOPOB MOXET Npeobpas3oBbiBaTh
ux B hopmar *.spp.

*.dsk, *.cfg — dannbl, cogepxalime MHPOPMaLMIO O HaCTpoMkax
3KpaHHbIX opm cuctemMbl. [lpy KnX OTCYTCTBUM TEHEPUPYIOTCS
aBTOMaTUYeCKu.

Mpoune harnbl U nanku, 3anucaHHble B yKa3aHHbIA Mpu YCTaHOBKe
KaTarnor, Heob6xoauMbl AN NONTHOMYHKUMOHANBHON paboThbl CUCTEMBI.
VX nameHeHve unu yganeHme mMoxeT HapywuTb paboTocnocobHOCTb
npunoxennsi. 3ameHy annoB cnegyeTr MpoBOAUTE MNUWb  MpK
OOHOBNEHUN Bepcuii, B CTPOrOM COOTBETCTBMM C MpunararwmmMca K
obHOBMEHUIO oNMCaHUEM.

TEXHUMECKAA NOAAEPXKA

TexHu4eckaa nopaepxka NporpaMMHOro MpPoAyKTa OCYLLEeCTBRSeTCS
OunepomMm wunuM ogHMM Kn3 npeacraButensctB komnanum ClPYT-
TexHonorusa ~.

C BonpocamMu UNU MOXEenaHUsMK, BO3HUKaKWLLMMKM B Mpouecce
akcnnyaTtaumm SprutCAM ® MoXHO obpauaTtbes:

®dopym Ha WEB-cTpaHuue komnaHun: www.sprut.ru
Cnyx06a TexHn4YecKkon NoAaepKku: support@sprut.ru
TenedoHsbl “ropsyen nnuHun’; (8552) 59-94-10 unu (495) 263-69-70

MouTtoBbIn agpec: 423812, r. HabepexHble YenHbl, a/a 438, AO
CIMNPYT-TexHonorna nnu

105005, r. Mockea, yn. 2-a baymaHckas, 5, OO0 Uentp CMPYT-T




BeedeHue n

[nsa cBoeBpemeHHOro onoBelleHnss o6 OBHOBMEHWsIX B npegenax
BEPCUIA M BbIXOAE HOBbLIX Bepcumn SprutCAM® pekoMmeHayeTcs
3aperucTpupoBaTbCs Ha canTe KOMMNaHuw.
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Kopomko o 2naeHom n

1 KOPOTKO O FrlMABHOM

1.1 WAEONOruf SPRUTCAM

SprutCAM® — cucTemMa C BbICOKOW CTEMEeHb aBTOMatmM3aumm wu
MHOXECTBOM arperaTtHbIX yHKUWNA.

B obwem cnyyae ana cosgaHusi npouecca obpaboTku cHavana
cnegyeT 3adaTb MOAENb M3roTaBMMBaeEMOW [eTanv, WUCXOOHYH
3arotoBKy M ocHactky. [locne atoro Hago cdopMupoBaTb
nocrnegoBaTtenbHOCTb 00paboTkn onepauus 3a onepauuein. [Ons
Ka)XKOOW onepaumy ykasbiBaeTcsi, YTO U Kak TpebyeTca obpaboTathb.
OOblyHO 31O Kakag-nubo yacTb AeTanu wunu getanb LENVKOM U
obwme TpeboBaHuMs Kk npoueccy 0OpaboTKM, Takne Kak BbicoTa
rpebeluka, MakcMMarnbHbIA yron Bpe3aHus, cnocobbl nogxoga v T. M.
Mo BBegeHHOM WMHOpMaUMM cCUCTEMa aBTOMATUYECKM paccyuTaeT
ONTMManbHYyl0 TPaeKTOpUD C y4eTOM 3adaHHbIX napameTpos. [lpu
3TOM MO YMOSYaHUIO CYMUTAETCs, YTO Kaxdas creayowas onepauus
nony4aet Ty e JeTanb W OCHACTKy, 4TO W npegbigywias, a B
KayecTBe HauvanbHOW 3arOTOBKW KadKAOW Mocnedylowen onepauuu
nepenaétcs Becb Martepwar, KOTOpbI ocTancs nocre obpaboTku
npegbiaywien onepaumen. To ecTb, Kak U Npu pearnbHo obpaboTke,
NPOMEXYTOYHasA 3aroToBKa W3MEHSEeTCS OT onepauuu K onepauuu,
MOCTENEHHO M3MEHSIACL MO OpPMe OT HayanbHOW 3aroTOBKM K
KOHeYHon getanu.

MNopsagok gencTBuin Anda noslyvyeHus ynpaeBnsawowen nporpamMmmbl ans
cTtaHka ¢ YllY, B obwem cnyyae, cBOOUTCA K MOCNenoBaTesNibHOCTH
OEencTBun: UMMNOPTUPOBATbL rEOMETPUYECKYIO MOAEeNb; chopMupoBaTh
mMogernnb M3rotaBnMBaemomn aetanu, Ha4yanbHOW 3aroTOBKM U OCHACTKU
B KOPHEBOM y3ne Texnpouecca; co3gaTb NocneaoBaTenbHOCTb
TexXHOoNorm4eckmnx onepau,mﬁ, Ha3Ha4nTb UX NapamMmeTpbl N pacCHnTaTb;
creHepupoBaTh YNpaBrsioLLy0 NPorpaMmy.

Mpn co3gaHMM HOBOW  TEXHOMNOrMYEecKon onepauunm cuctema
aBTOMaTUYECKN YCTaHaBMMBaET BeCb HAbop NapameTpoB onepauun B
3Ha4YeHWss MO YMOfMYaHWK C Yy4eToM MeToda ob6paboTkm U
reomeTpuyeckux napameTpoB geTtanu. Takum obpasom, B nwobon
MOMEHT BpEMEHU oOrnepauus roToBa K pacyeTy UM He Tpebyet
PYTUHHOrO BBOAA MHOXECTBA NapamMeTpoB. N3MeHeHne oyepeaHoCcTm
TEXHOMOrMYECKNX onepaumMin 1 pefakTMpoBaHMEe WX MnapameTpoB
BO3MOXHbI Ha NIl0OOM 3Tane NPOeKTMPOBaHUS TeXnpoLecca.

B SprutCAM Bcerga cobniopgaeTca npaBwuno: getanb He AOSKHa
“3apesaTtbca’, HM Npu Kaknx obcTosaTenbcTBax, byab To pabounn xog,
nepexop, noaxon, BpesaHne nnu saceepnveaHue. V1 a1o He 3aBucut
HA OT WHCTPYMEHTa, HM OT Tuna 006paboTku, HM OT MnapameTpoB.
TexHonor yctaHaBnueaeTt cnocob o6paboTku, a cuctema reHepupyet
yNpaBnsioWy0 nporpaMMy Tak, 4TOObl ydanuMTb MaTepuan BHE
Moaenu.

NHTepdenc cuctembl SprutCAM He HaknagbiBaeT OrpaHWYeHun Ha
BO3MOXHOCTb W3MEHEHUW MapameTpoB W He pernameHTupyet
nocrnegoBaTenibHOCTM OeNcTBUMK TexHonora. Kaxgaa mogmndukaumns
Kakoro-nnbo napameTpa NpMBOAUT K COOTBETCTBYHOLLMM U3MEHEHUAM
Ha CXeMaTU4eCKUX PUCYHKaX SKpPaHHbIX dopm. OTO no3BonseT
3HaAYNUTENBHO COKPATUTbL CPOKN OCBOEHUSA CUCTEMBI U BpeMs paboTbl C
OOKyMeHTaunen.

KomnaHua CIPYT-TexHonorusa mMakcMManbHO 3amHTepecoBaHa B
TOM, 4YTOOblI CO34aHHble MpPOrpaMMHble MPOAYKTHI MO-HACTOALEMY
paboTtanu, 66N yaobHbl B obpalleHn u npuHocunu Bam peanbHyio
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nonbay. ﬂoaTomy cny>|<6a TEXHUYECKON nogaepXxkn C pagocTbio
OTBETUT Ha BCE BOMNpPOCHbI U 6yp,eT 6narop,apHa 3a npeannoxeHua u
noxernaHua no yny4vweHuo CUCTEMbI.
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1.2 PEKOMEH[ALUMX NO BbICTPOMY
OCBOEHMUIO CUCTEMbI

Onsa 6bicTporo osHakomneHus c¢ cuctemon SprutCAM poctaToyHO
BbINOSTHUTL CNEeAYHOLLYO TUMOBYIO NOCNEA0BaTENBHOCTb AENCTBUNA:

YcTtaHOBUTBL pexum paboTbl 3D Mogenb, BbIOOPOM
COOTBETCTBYIOLLIEN 3aKNaJKn Ha rMaBHOW NaHenu

30 Mogene

BbInonHuTb MMNOpT Mogenu us ¢pansia oomeHa reoMeTpm4ecKomn

mHdopmaumen. s 3TOro JOCTATOMHO HaaTb KHOMKY 4 Wmnopt |y
BbIOpaTb MHTEpecyowun ¢ann B OTKPbIBLUEMCS OKHe. MmnopT
Mogenu Npou3BoAUTCH B TEKYLLYKO Marnky, no3ToMy nepes MmnopToMm
aetanu nyyuwe cgenatb aktmBHol nanky Bea Mopens/Oetanb, ans
umnopta 3arotoBkm — Bca Mopgenb/3arotoBka 1 T1.4. Bce
Tpebyemble MoaudumKkauum Mogenu pekoMmeHayeTca cgenatb OO
Hayana dopMupoBaHUsa nocrnegoBaTenbHOCTN 00paboTkKn, Tak Kak
npu co3gaHum onepaumi nx napameTpbl aBToMaTU4ECKM BbibuparTca
NUCXOAS U3 3afaHHOW Ha 3TOT MOMEHT AeTann N 3aroToBKMU.

YcTaHOBUTL pexum paboTbl TexHonorus BblIGOpoMm
COOTBETCTBYHOLLEN 3aKNadKN Ha rMaBHOW NaHenu

TexHonaria

MpokoHTponupoBaTb TUN W MNapaMeTpbl CTaHKa W” npwu
HeobXxoaMMOCTU M3MEeHUTb uX. Habop AOCTYMHbLIX TEXHOMOrMYECKMX
onepauunm 3aBucuT OT Tuna obopypoBaHus. Hanpumep, ans
TOKApHOro CTaHka [AOCTYMHbl TONMbKO TOKapHble onepauun, Ans
dpe3epHOro — Tonbko hpesepHble, a ANA TOKapHO-PPEe3epHOro — n
Te, v apyrue.

CdopmupoBatb Odetanb, 3arotoBKy MU OcHacTKy AN KOpHeBOro
y3na Texmnpouecca, €ecnM Ans WX 3adaHus He  [A0CTaTO4HO
NMMNOPTUPOBAHHbIX mMogenen. Kpome UMMOPTUPOBAHHbIX
TBEPOOTENbHbIX M MOBEPXHOCTHbIX MOZENen MOXHO co3gaBaTb
pasnuyHble Mpu3Mbl M Tena BpaweHus, 0Gasupylowmecs Ha
UMMNOPTUPOBAHHBLIX MMM MOCTPOEHHbIX KPMBbLIX, @ TaK e CCbIfIOYHbIE
anemMeHTbl (Hanpumep, napannenenunes unv LUAnuHap, onmvcaHHbIe
BOKPYT AeTtanm).

Co3patb HOBYIO onepauuto (onepauuun). [ina cosgaHus onepauuu

Hago HaxaTb Ha KHOMKY 7 hoean | BblOpaTb TMN onepauun B
OoTKpbIBLIEMCA OkHe. CosgaHHble onepauun 6yayT gobaeneHbl B
nanky OO6paboTka Texnpouecca. HoBas onepaumsi yCcTaHOBWUTCSH
TekyLen n 6ygeT oocTynHa Ans pegakTUPOBaHUSA Y BbINOMHEHMS.

Onpegenutb napameTpbl onepauuu. [py co3gaHum onepaumm no
ymonuyaHvio [fetanb un OcHacTKa yCTaHaBNMBalOTCA Kak Yy
npeabiaywen onepauuun (Ons nepson onepauum — Kak B KOPHEBOM
y3ne Texnpouecca), a B kKadyecTBe 3aroToBKW MpuvHUMAETCS
maTtepwuarn, OcTaBLIMNCA nocrne o6paboTKM HayanbHOW 3aroTOBKM
npegbigywiumm — onepauusvui.  3agaHueM Ha o6paboTky no
YMOMYaHMiO cuMTaeTcs BcA fAeTanb. Bce octanbHble napameTpbl
onepauun BbIOUpPaAKTCA aBTOMATMYECKM HA OCHOBE MEPEYUCIIEHHBIX
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reoMeTpU4ecKnx gaHHbIX. B GonbUMHCTBE crydaes onepaumio MOXHO
cpasy 3anyckaTb Ha pacyéT. [MpoKoHTponMpoBaTb WM W3MEHUTb
YCTaHOBMEHHbIE NapameTpbl MOXHO Ha MaHenu napameTpoB B JTIEBOM
HWKHEN 4YacTW [MaBHOrO OKHAa MM B OKHE, OTKpbIBalLEeMCs Mo
HaxaTuo kHornku <MapameTpbI> Ha cTpaHuyke TexHONorus.

3al1yCTVITb BbIMOJIHEHUe onepauynun Haxatmem Ha  KHOMKY

v | g npouecce BblYUCINEHUS Ha UHAUKATOpPE BHW3Y rMaBHOMO
OKHa

|:E:] PacdyeT TpaskTapkH: (10%:]) [ ]

OyoeT BbiCBEUMBATbCS, Kakasi YacTb pPacyeTOB YXKe BbIMNOSIHEHA Ha
OaHHbIA MOMEHT. HaxaTtvem B none mHAaukatopa MOXHO MNpepBaTb
BbINOSIHEHNE Onepaymu.

TpaekTopusa onepauun cTpontca Takmm obpasom, 4Tobbl 06paboTaTh
Nno ykasaHHoW cTpaTerm 3agaHMe Ha 0oOpaboTKy C KOHTporem
HOetann n OcHacTku. B 4epHOBLIX onepaumax yganseTcsa Becb
Tpebyembii Anst Toro MmaTepuan 3aroToBKU. B 4icToBLIX onepauusix
y4éT 3aroToBKW OMUMOHAmNeH: ecrnv 3aroToBKa Y4MTbIBAeTCs, TO
TPaeKTopusi CTPOUTCSl TONMbKO Ha Tex y4acTkax 3ajaHus Ha
06paboTKy, rae CyLlecTBYET HECHSITbIN maTepuan 3aroToBKM, a
MHa4ve — BOOIb Bcero 3agaHua Ha obpaboTky.

BusyanbHO OLEHUTb pe3ynbTaT O06pPabGOTKM MOXHO MpU MOMOLLM
yana PesynbTtat o6paboTku, ecnv akTMBMpPOBaTb €ro uiv caenatb
BUONMbIM.

MowaroBo nNpPOKOHTPONMpPOBaTL  TPAEKTOPUIO  MOXHO  BO
BCTPOEHHOM nogcucteme MogenuposaHus obpabotkn. [Ona dero
BblbpaTb COOTBETCTBYIOLLYIO 3aKnajaKy Ha rmaBHOW naHenu

MogenpoeaHme

M HaxaTb KHOIMKY > ans 3anycka npouecca moaenuposaHus. MNpu
HeobXxoaMMOCTH, U3MEHWUTL NapamMeTpbl OrnepaLuii U NepecynTaTh UXx.

3anyctTuTb NOCTNPOLIECCOP HaXaTUeM Ha KHOMKY Mocrnpousceop | g
pexume TexHomnorus. B OTKpbIBLUEMCS OKHE YCTAHOBUTb CUCTEMY
Uriy (eeibpatb hann nocrnpoLeccopa ¢ pacluMpeHneM spp unm ppp)
M 3anyctutb OpPMUPOBaHME YMpaBndAlLllend nporpamMmmbl  And
BbIMOJTHEHHbIX OMNepauni TexmnpoLiecca HaxatmeM Ha KHonky < TMyck
>, BbiBOg, nponsBoantcsa B hain ¢ UMEHEM MPOEKTa N paclUMPEHMEM,
cooTBeTCcTBYIOWNM cucTteme YIY, a Takke B OKHO nocTnpoLieccopa.

Ona coxpaHeHWA nNpoeKTa Hago HaxaTb Ha KHOMKY H rmaBHoON
naHenu. MNpy nomowmn ABWXKa B Aumanore Bblbopa MMeHW MnpoekTa
MOXHO  YCTaHOBWUTb  CMOCO6  coxpaHeHus. Yem  pgeTtanbHee
COXpaHseTcs paccyuTbiBaemas WHgopmauus, Tem 6Gonbwe 6yget
pasmep NpoeKTOoB.

»*
OTKpbITUE NMpOeKTa NPOM3BOAUTCS MO HAXKATUIO Ha KHOMKy “#! Ha
rMaBHOW NaHenwu.
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1.3 YTO HOBOIO

1.3.1

FnaBHOE OKHO CUCTeMbl

Bbi6op anemeHTOB B rpachm4ecKom OKHe

Ecnu rpadnyeckoe OKHO HaxoaUTCs B pexumMe BbiGopa (KHOMKa &
HaXaTa), TO BblbMpaTbh MOXHO NOOblE BUAMMbIE HA 3KpaHe 06BLEKTI,
a He TOMbKO 3MEMEHTbl aKTMBHOM nanku. lNpu 3TOM SneMeHTbl
aKTMBHOM Manku MoryT GbiTb BbiGpaHbl MO OTAENLHOCTM, @ 3MEMEHTI
BHE aKTMBHOWN Nanku BbIAENSATCA LEMUKOM, KaK 3/IEMEHTbI KOPHEBOTO
yana.

Mocne BbIbOpa Kakoro-nMbo anemMeHTa aKTUBHOW aBTOMAaTU4eCKU
yCTaHaBNMBaeTCsl Manka, coaepXxawas STOT anemeHT. Ecnum
BblOpaHHbIA 3NEMEHT COAEPXKUT MNOA3NEMEHTbl, TO OHM cpasy
CTaHOBATCS AOCTYNHbIMKU Ans BbiGopa. Ecnu Tenepb BbiGpaTb oanH
WM HECKOMbKO M3 3TUX MOA3NEMEHTOB, TO aKTUBHOW CTaHET narka,
KoTopas 6bina BeiIGpaHHOM A0 3TOro.

Ong Toro, 4tobbl coenaTb akTUBHOW Marky, HaXOAsILLyCH YPOBHEM
Bbllle HA40 [ABaxAdbl KIWKHYTb B rpadMyeckOM OKHE BHe
reomMeTpuYeCcKon Mmogenm.

M3ameHeHa oTpucoBKa BbIOpPaHHbIX W MOACBEYEHHbIX MoAenewn.
KpuBble B aKTUBHOM Manke pUCylOTCH «CKBO3b» MOAErb, YTO AenaeT
UX JOCTyNHbIMWM Ans  BblbOpa, [axe ecnM  OHWM  HaKpbITb

NOBEPXHOCTAMUN MOENN.

Ecnn npuBeaéHHoe Bhbllle OnncaHne He KaXeTcsl JOCTAaTOYHO ACHbIM,
To nyywe B pexxume 3D Mogenb MMNOPTUPOBATL HECKOMNbKO hannos
MU npocto nonpoboBaTb BbIOMpaTb 3NEMEHTbI MOAENEeN C 3JKpaHa.
Pabotate crtano ygobHee, a noBedeHue cucTeMbl cTano 6Oonee
OXNOAEeMbIM.

TOKaprle CUCTeMbl KoopaAuHaT

TokapHble CUCTEMbI KOOPAWHAT BBEAEHbl UCKMUYUTENBHO OIS
MCNONb30BaHNA B TOKapHbIX onepauuax. [nobanbHaa TokapHas
cYcTeMa KoopauHaTt onpeensieT 0Cb BpalleHNsa U HavarbHY0 TOYKY.
OTa koopgouMHaTHaa cucTeMa OPUEHTUpPOBaHa  OTHOCUTENBHO
mobanbHoW pe3epHO CUCTEMbI KOOPAMHAT B COOTBETCTBUWN C
BblOpaHHOM cxemol cTaHka. JlokanbHble TOKapHble CUCTEMbI
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KoopaunHaTt MoryTt ObITb nony4yeHbl OTHOCUTESIbHO mo6anbHOoM TOMbKO
I'IyTéM cOBura HadanbHOW TOYKM BAOSMb OCU BpaLlEeHn4.

Mpu BbIBOpE TOKAPHOW CUCTEMbI KOOPAWHAT NMHENKa CTaHOAPTHbIX
BWAOB U3MEHSAETCA W COAEPKUT TOMbKO Cneumdpunyeckne ToKapHble
BUAbI.

Pa3nuyHble cnocobbl oToOpaxeHUA Ten BpalleHus

Tena BpalwleHuda, co3gaHHble B CcCuCTteme, MOoryTt OTO6pa)KaTbCF|
pPasnn4HbIMU cnocobamn: OOBLEMHBIM, OOBLEMHBIM C BbIpe30M
4YeTBepTH, 00BEMHBIM C UeHTpalribHbiIM Cce4YeHnemMm wuin nrioCKUmM
cevyeHnem. HenonHble BMAbI MO3BOMANOT pacCcMoTpeTb BHYTPEHHUE
noJi1oCTn Moaenun.

3D 3/4 1/2 2D

PeXuM oTpUCOBKM MoAenu TOHUPOBaHHLIN C pébpamu

K cyulecTBOBaBWINM paHee pexumam OTobpakeHuss MPOBOSIOYHOMY
@ N TOHWPOBAHHOMY , AobaBneH pexum TOHUPOBAHHLIA C

péGpamu m . B aTOM pexume Ha TOHMpPOBAHHOM W306paxeHun
MOBEPXHOCTEW [OMOSIHUTENbHO pPUCYIOTCS BCce BuaMMble pébpa
mogenu. B atom pexume Gonee HarnsgHo BbIMSOST MoOAenu c
MHOXECTBOM MapasifieNnibHbIX TpaHei, HaxoOsWMXCH Ha  pasHbIX
YPOBHSIX.

1T

MpoBONOYHBIN ToHWpOBaHHbIV TOHNPOBaHHBIN C
pebpamu

1.3.2 T[loarotoBKa reomeTpu4yeckon moaenu

MocTpoeHume ceyeHnm

OkHO 3afaHus napameTpoB Afs MOCTPOEHUs] cevYeHuss OOBLEMHOMN
MOZENM OTKPbIBAETCS MO HaXaTUO Ha KHOMKY < CeyeHue > B pexume
3D Mopgenb. CeuyeHne napameTpuyeckn NpuBs3bIBAETCS K akTUBHOMN
Ha [JdaHHbIW MOMEHT nanke. To €eCcTb, OHO aBTOMAaTUYECKM
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nepecrtpamBaeTcd npun nocnegyrouiem naMmeHeHnun cogepxxmmoro 3TOMN
nanku.

CeueHune onpegensieTcd napaMmeTpamMu CeKyLLen MIOCKOCTU (MOXHO
M3MEHSITb TakKe W WHTEPaKTMBHO), TOYHOCTHH MOCTPOEHMST U
TOYHOCTbHO CLUMBKW, ECIIN 3TO HEOBXO0AMMO.

CeueHusa MoryT ObITb MCNONb30BaHbl Kak ANg NOCTPOEHUS] TOKapPHOW
obpasyowen no ob6bvEMHOM Mogenun, Tak u ana  obpaboTkm
hpesepHbIMM onepauusamu.

MNoxoxas (*)yHKLI,l/IS;I C aHanornM4HbiMM napamMmeTpamMn UCnosib3yeTcHd
npu aBTOMaTU4eCKOM onpeanerneHnn TOKapHOIZ Moaenu no oobLEMHOM
AnA TOKapHbIX onepau,wl?l.

1.3.3 Cpena AByMepHbIX NOCTPOEHUN

PaboTa ¢ nnockoctamMu

Bce (*)yHKLI,l/II/I CO30aHuA, pefakTupoBaHUA U yaarneHua nrockocTen
yoaneHbl W3 cCpedbl OBYMEPHbIX FIOCTpOGHMVI. q)yHKLIMOHaﬂbHO
NIOCKOCTU ANA ABYMEPHbIX I'IOCTpoeHI/Iﬁ 00beauHeHb! C NokanbHbIMK
cucreMmamMmn KoopauHar. Bce NOCTPOEHUA BeOyTCA B MNJIOCKOCTU XY
TeKYLLI,el7| CUCTEMbI KOOpAMHaT.

[ns ynpaBrneHusl NMioCKOCTSMU MOCTPOEHWI criegyeT Monb30BaThCs
CO3faHueM, pedaKkTUpOBaHMEM, MEPEKNOYeHNeM U yharieHnem
CUCTEM KoOpAMHAT. JnemMeHTbl YNpaBrieHUs pPacronoXeHbl Ha
rmaBHOW MaHenM cUCTEMbI.

MocTpoeHue anemMeHTOB
Cnowm

[nsa kaxaoi cucTemMbl KOOpPAMHAT MOXET ObITb CO3AaHO HeobxoanMoe
KONMYeCTBO CMNoéB. [OCTPOEHHbIE 31eMEHTLI MOTYT NepeHOCUTLCS 13
crnos B croi. [Ons KaxOoro Crosi MOXHO HasHayaTb BWAMMOCTb
06BEKTOB 3TOrO COS, LIBET NPOPUCOBKM U AOCTYNHOCTb Ans Bbibopa ¢
3KpaHa. Bce nocTpoeHus BedyTcsl B aKTMUBHOM Ha OaHHbIA MOMEHT

croe.

[Layert =l
Layer? ] ]
[Layers 5] ||
[JLayers g O =

®yHKUMM  yNpaBneHUs CrnosiMW  BblHECEHbI Ha CTpaHudky Crnowu
pexuma ABYMEPHbIX NOCTPOEHUA.

MapameTpusauus

[Ons 3agaHuMs OONONHUTENbHBLIX napamMmeTpn4eckmnx CBA3EM Mexay
rneMeHTamMun BBelEHbI MMEeHOBaHHbIE nepemMeHHble. ICayY
nepemMeHHble MOryT ObITb MCMONb30BaHbl A1 3agaHUs napamMmeTpoB
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reoMeTpn4ecknx 3J1IEMEHTOB. 3HayeHnsa ogHux nepemMeHHbIX MOoryTt
BblHYNCINATLCA Hepe3 3Ha4YeHUA OPpyrnx nepemMeHHbIX.

OTnagqmk | MapaMeTpel | Cnow

lma SHaqeHme Boipamedqe FoMMEHTapHA
Height 5 BricoTa
Width 15 Height*3 LLkprHa

OnpegeneHve nepeMeHHbIX OOCTYMHO Ha cTpaHudke MapameTpbl
pexumMa ABYMEPHbIX MOCTPOEHWIA.

1.3.4 TexHonorusa

CTpyKTypa TeXHONOrM4eckoro npowecca

'{K;_ = -
<N 7 | 8
TexHonora m
" Hoean |'|

MapaMeTpbl | w/ Myck | ] Chpoc |
G e
:I: Lathe-Milling machine E

L AeTane (1 MpHMATHE)

5:-, SaroToeka {1 MpHMATHE) (¥

w CcHacTa (MyoTo) [ ]
lwh) OfipafioTka o

=4, PesvneTar obpaboTkn (1 Mp... [ ]

oE*

Ona 6Gonee ypobHOro pJoctyna K 3neMeHTam  yrnpaBreHus
napameTpaMmu Kak Texmpouecca B LenoM, Tak W OTAenNbHbIX
onepauui, U3aMeHeHa CTPyKTypa TexnpoLecca B pexume TexHonorusi.
B kopHeBom y3ne Texmpouecca HaxoguTcsi ctaHok. OT ero Tuna u
napameTpoB 3aBWUCAT Habop [OCTYMHbIX oOnepauuii, napameTpsl,
MPVHMMAaEMbIE MO YMOMYaHWIO U JarbHENLIEee NOBEAEHNE CUCTEMDI.

BrnoxeHHbIMM y3namu cTaHka saBnsTcs [detanb, KOTOpyw Hago
nony4nTb; HayanbHas 3aroToBKa — M3 4ero 3Ty AeTarnb MOosyyaroT;
OcHactka — npwxumbl u gpyrme npucnocobnenns; O6paboTka —
Habop TexHonormyeckux onepauun ana obpaboTkm petanu;
Pesynbtat O6paboTkm — HavyanbHas 3aroToBKa, NocreaoBaTenbHO
0o6paboTaHHas BceMu onepauusiMm U3 cnmcka.

Kaxgass 13 TexHOnMormyeckux ornepauvMim umeeT  cnegywouime
BHYTPeHHWe y3nbl: Pabo4yee 3agaHune — o6blvHO BCA OdeTanb unu eé
YacTb, KOTOpyl Heobxogumo obpaboTaTtb 3TOWM onepauuen;
MHcTpyMeHT — ans GbiCTporo gocTyna K napameTpaMm MHCTpYMeHTa
onepaumu; MapameTpbl — Ans GbICTPOro JOCTYNa K TEXHOMOrMYEeCKUM
napameTpam onepauuu.
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@ |

G|

w CcHacTka (Mycto)
=] '{‘-_l) OfipafioTka

[ %

LJ
e

= ﬁ YMCTOBaA TOKapHan
Sy
= Pafbouee sanaHme ..,
E;l HCTpYMEHT
2%, NapameTpel
+
= AononHKTEnEHD
.an'{l, PesyneTaT ofpatoTiku (1 ... @
w

B nanke [JononHuTenbHO cobpaHbl reoMeTpuyeckne napameTpbl
onepauuu, KOTOpble 3amnorfHAKTCA MO0 YMOMYaHWIO UCXOAst U3
npaBuna, 4YTO BCE OnepauMu Texnpouecca MocneaoBaTenbHO
obpabaTbiBalOT OgHY U Ty Xe AeTanb, a NPOMEXyToYHas 3aroToBKa
n3MeHsieTcss OT onepauun Kk onepaumu. Mo ymonyaHuio [Hetanb
ccbinaetca Ha [Hetanb npegpigylien onepauuy, OcHacTka — Ha
OcHacTky, a 3arotoBka — Ha Pe3ynbtat O6paboTkm npeabiayLien
onepaumun. B nogaenstowem GONbLWMHCTBE Criy4yaeB 3T napameTpbl
He TpebyeTca pepakTvpoBaTb. [locTaToOMHO NMUWbL 3adaTh HdeTanb,
3arotoBKy 1 OcCHacTKy Ansi BCEro Texnpouecca B KOPHEBOM Y3re.
Ecnn BCE Xe kakon-mbo reomMeTpuyveckMii napameTp Hago
nepeonpenennTb, TO ANs 3TOro cneayeT BblopaTh BROXEHHbIA y3ern
onepauun Oetanb, 3arotoBkKa unu OcHacTKa M OTpedakTMpoBaTb
ero copgepxumoe. Mo ymonyaHuo Takoe M3MEHEHMEe MO Lernodke
KOCHETCS 1 BCEX NOCMEAYHOLLMX onepaLuii.

Copepxumoe y3na Pesynbtat OO6pabGoTkuM 3anonHseTcs U
paccyMTbIBAETCSl aBTOMATUYECKU, €ro Henb3s pegaktupoBatb. Ecnu
9TOT y3en BUOUMbBIA WNU aKTUBHbIA, TO B rpadn4eckoM OKHE
nokasblBaeTcs AeTanb, copMupoBaBLUasacsa nocne obpaboTku aTon
onepaumen.

MepeknioyeHne BMOMMOCTM Y3MOB TeXMNpoLecca OCYyLIeCTBIsieTcs
Ha)kaTeM MbIlM Ha COOTBETCTBYHOLUMIA LIBETHOM OFOHEK cnpaBa OT
yana. Mpu 4BOMHOM Ha)kaTu Ha HEro OTKPbLIBAETCS OKHO MapameTpoB
oTOOpaXKeHWsi 3TOro y3ma. AKTMBHBIA y3en OTPUCOBLIBAETCA B
rpacdnyeckoM OKHe BHE 3aBMCKHMOCTM OT COCTOSIHWUA MepekniovaTtens
BMOVMOCTH.

Ecnu Buanmbl Oetanb, 3arotoBka, OcHacTka, Pabouyee 3apgaHue
unn Pesynbtat O6paboOTKM, TO COOTBETCTBYKOLUME MOLENU
pUCYIOTCS TOMbKO AN Tekywen onepauun. CocTosiHue BUAMMOCTU U
napameTpbl 0TOBpaxxeHust rnodarnbHbl U USMEHATCA cpa3y AN BCex
onepauun.

TpaekTopun onepaumin MOXHO BKMOYaTb, BbIKNOYaTb, MEHSTL LBET
OTAENbHO ANA KaXAoW onepaumun. BkrioueHHasi TpaekTopusi BUAHa
BCerga, BbIKMIOYEHHAs! TPaeKTOpUsi OTPUCOBBLIBAETCSl TOMbKO Afls
Tekywen onepaumn. [llpnyém, ecnn Buammocte O6paboTkM B
KOPHEBOM Yy3Iie BKIK4YeHa, TO TpaeKTopua pucyetTcda npu akrtmeauunuum
noboro nogysna onepauunM, WHayYe — TONMbKO €CnU  aKTUBEH
HenocpeaCTBEHHO y3en camoi onepauuu.

MapameTpbl cTaHka

CMeHa cTaHka U U3MeHeHWe ero napameTpoB OCYLLECTBMAITCA B
OKHe, OTKpbIBalOLLEMCS N0 HaXaTuio Ha KHonky < MapameTpbl > npu
aKTMBHOM KOpPHEBOM Yy3re Texnpouecca fmbo no ABONHOMY LLENYKy
no atomy y3ny. OT Tvna cTaHka M ero napameTpoB 3aBUCAT Habop
OOCTYMHbIX OMepauun, napameTpbl MO YMOMYaHUKO W OanbHewnlee
nosegeHve cuctembl. Ecnv BbIBpaH TOKapHbIA CTAaHOK, TO OOCTYMHbI
TONbKO TOKapHble onepauuun, gpes3epHbin — TOMbKO (bpesepHble, a
€CNN TOKapHO-gpe3epHbIN, TO OOCTYMNHbI U (ppe3epHble, U TOKapHble
onepauuu.
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TokapHo-tppe 3e pHbik cTanok Mapame Tpbi one paumn E
Y¥CTAHOBKH |
27 KOOPAHHATHEA PE3ETENEHAA MALUMHE HasEaHHe cTaHka TokapHo-thpesepHEIA CTaHoK
ToKapHEIR CToFka HNY Mone
TokapHLIA € NPOTHEOWNHHAENEN Paspaﬁo-rqmi MNone
. . F.oMMEHT apHHA Mone
33 KOOPAMHATHEIA PEsEpHEIA CTaHOK =
ain nocTnpoueccopa  |Mone
43 KOOPAMHATHBIA (PESEPHEIA CTaHOK EWBnMoTErRa MHCTPYMEH  Mone
5-H KOOPAHHATHEIF pesepHEF CTaHOK EAHHHLEI H3MEPEHHA MeTpH-eCkan
TakapHo-hpesepHEIA CTaHOK FICTorka Sy
[FHiTxema
[HTouka From
[HTouka Home
[FTouka CMEHE MHCTPYMER
HALBLIN
Mo yHonHaHHI } Aa ] QTMEHA ] Cnpaeka ]

Ecnn Ha momeHT nepekniyeHna Tmna ctaHka B TEXHOJI0r'M4eCKoM
npouecce coaepxartca onepadun, HenogaepxXmBaemMmbleé HOBbIM
CTaHKOM, TO OHW MOMEYatoTCs KaK UCKINIYEHHbIE N X TpaeKTopunda He
BbIBOAUTCA B Pe3yNbTUPYIOLLYIO YNPaBALWYH nporpamMmmy.

TokapHasa obpaboTka

B SprutCAM 2007 poGaeneH Habop TOKapHbIX onepauui. OTu
onepaumun kak 060cobneHHO Ans co3AaHust ynpaBnsitowmMx NporpaMm
ANs  TOKApHbIX CTaHKOB, Tak W COBMECTHO C (pe3epHbiMU
onepauusaMn aOnNsa  NPOEKTUpPOBaHMA 00paboTkM Ha  TOKapHO-
dpesepHbix obpabaTbiBalOWMX UeHTpax. TokapHble M dpesepHbie
onepauun paboTaldT N0 eOMHOW  KOHUENUUM U MONHOCTbIO
COBMECTUMbI Mexay COoOOoM Mo reoMeTpuyeckuMm napameTtpam. Yto
Nno3BonsieT nepefaBatb MeXxAy TOKapHbiMM U (pe3epHbIMM
onepauusiMm getasnb, NPOMEXYTOUYHYIO 3aroTOBKY M OCHACTKY.

O6paboTka Topua.

MpousBoguTcs  BbIpaBHMBaHWE  Topua  3aroTOBKU
naparnnenbHbIX XO4O0B, NEPNEHANKYNSAPHLIX OCK BpaLLeHus.

cepven

YepHoBas.

Ypangetcs HeO6XOLI,|/1MbIIZ mMmaTtepuan 3arotoBku napannesibHbiIMn
XogoamMmn MHCTpyMeHTa noa npOou3BOJIbHbIM YITIOM K OCW BpalleHUA.
OnumoHanbHo UTHOPUPYKOTCA  KaHaBKW, BO3MOXHa  NOAYUCTKa
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NMOBEPXHOCTU  JdeTann  Mexay  COCeAHMMM  MaparnnenbHbiMU
npoxoaamu.

CBepneHue.

hm

O6paboTka 0OCeBbIX OTBEPCTUN pPas3fMYHbIMKA  LuKNamu (NpocTbiM
CBEpPIIEHMEM, C JTIOMKOW 1 yaaneHnem CTPYXKK, Hape3aHneM pe3bbbl).

OTpeskKa.

OTpes3ka roToBoM AeTanM C BO3MOXHOCTbIO JIOMKM CTPYXKA W
dopMMpoBaHMsT hacKn NN CKPYTNEeHnS.

Yucrosas.

UuctoBas o00OpaboTka MOBEPXHOCTUM [JAeTann C BO3MOXHOCTbHO
CO30aHNs  CepuM  SKBMAMUCTAHTHbIX  XodoB.  OnuuoHansHO
UrHOPMPYIOTCS KaHaBKM.

O6paboTka KaHaBOK.

CneunanunsnpoBaHHasi onepauus 0obpaboTku KaHaBOK c
OMNUMOHAmNbHBIM  BKIIOYEHMEM YEPHOBbLIX W YUCTOBBLIX MPOXOAOB.
YnpaBnsoTcAa Tak Ke napaMeTpbl FOMKA CTPYXKW, KONUYECTBO
YEpHOBLIX CrOEB, MOPSAOK 06paboTKM, KONMMYECTBO U HanpaereHus
YMCTOBbLIX MPOXOO0B.

Hape3saHue pe3b0Obl.
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CneuunanusupoBaHHasi ornepauusi HapesaHusi pasfMYHbIX TUMOB
pe3bbbl. 3apalTcs pasnvuHble napameTpbl AN OnTMMU3auMu
NMOCTPOEHUS YEPHOBBIX U YNCTOBbLIX MPOXOAO0B.

I'Iepe.qaqa npomemyTquoﬁ 3arotToBKu OT onepauuun K onepauunu

e dd &4

3anonHeHMe reoMeTpUYECKUX MapamMeTpoB MNPW CO34aHUM HOBbIX
onepauun npou3BoguTCca Takum o6pas3om, 4YTOObl MakcMMarbHO
npubnuanTe  NOMMKYy  CUCTEMbI K  CaMOM  pacnpOCTPaHEHHOWM
nocriegoBaTenbHOCTM OEWCTBMM npu obpaboTke. [Ana nonyyeHus
Kakon-nmbo pdetanu BbibMpaeTcAa COOTBETCTBYHOLAA 3aroTOBKa,
3aKkpennsgeTca  Ha  CcTaHke Kn  obpabatbiBaeTcs  Habopom
TEXHOMNOrn4Yecknx onepauun. Mpu 3TOM NPOMEXYTOYHas 3aroToBKa
NnocTeneHHO M3MeHsieT CBOK ¢hopMmy OT onepauum K onepaumm oOT
HavanbHOW 3aroToBKM [0 KOHe4yHow pfetanu. Ecnv B npouecce
06paboTKkn NepeopueHTMpoBanu getanb U nepeasuHynn NpUXnMB,
TO COOTBETCTBYIOLUME MOJIOXKEHME BeELleN OCTaéTca TakuMm [Jo
crneaylLwero N3aMeHeHms.

MoaToMy MO yMOM4YaHWIO cuYWTaeTcsl, 4YTO nepBas onepauus
TEXHOJNIOTMYECKOTO TMpoLiecca B KavyecTBe feTanu, 3aroToBKM U
OCHacTKM WCMOMb3yeT, COOTBETCTBEHHO, [eTanb, 3aroToBKy U
OcHacTKy, 3aflaHHble B KOpPHEBOM Yy3ne. A Kaxpasi nocriegytoLias
orepauma nonyvaeT Ty e AeTarnb U OCHACTKy, YTo U npedblaywas, a
B KayecTBe HayarnbHOW 3aroTOBKM MCNONb3yeT martepwan, KOTopbin
ocTancs nocrne obpaboTkv npeabigyLlen onepawmen.

HDeTtanb

Modenb [fgetanu, KoTopyl TpebyeTrca nonyuuTb B pe3ynbraTe
obpaboTtkn. [llpn  pac4yé€Te  TpaekTopumM  UCMOMb3yeTcd  Kak
KOHTponuMpyemass Mogenb, Ans Toro, 4Tobbl M3bexaTb 3apes3oB.
Mogenb MoxeT ObiTb TBEPOOTENbHOW, MOBEPXHOCTHOM WU
NOCTPOEHHOW Ha 6ase KpuBbIX. M0 ymonyaHuio ycTaHaBnvMBaeTcs
ccblfika Ha [JeTtanb npeablayllern onepauun. Ecnv mogens nycrtas, To
NPOCTO He MPOU3BOANTCHA KOHTPOIb Ha 3ape3aHue geTanu.

3aroToBKa
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o6bEMHass MoAenb 3aroTOBKM Meped  Havanom  onepauuu.
AHanuanpyeTcst Mpu pacyéte TpaeKTopun A1 CHATUSE HEOBXO4MMOrO
mMaTepuana W MOCTPOEHUA MepexodoB BHe MaTepuana. Mogenb
obsizaTenbHO TBEpAOTENbHAs, Npu A00aBfEeHUMUM MNOBEPXHOCTHOM
MogEenn npOVM3BOAMTCA CLUMBKA C YKa3aHHOW TOYHOCTbIO  MIU
3aMblkaHWe OO0 YKa3aHHOro YpOBHS. 3aroTtoBka Takke MOXeT ObiTb
3ajaHa Ternamu, noCTPOEHHbIMW Ha Ba3e KPUBbLIX UMW OMMCaHHbIMU
BOKpYr getanu. B uncToBbIx onepaumsax y4éT 3aroToBKM MOXET ObITb
OoTKMNoYeH. Mo ymonyaHuio ycTaHaBnuBaeTcs ccbinka Ha PesynbTaT
O6paboTkum npeabigywer onepauun. [lpy  nycTom  3aroToBke
TpaekTopuss MoxeT OblTb paccunTaHa TOMbKO ANS  YUCTOBbIX
onepauun ¢ OTKIMIOYEHHbIM YY4ETOM 3aroTOBKM.

OcHacTka

00bIYHO yKa3bIBaOTCA BCE (PUKCUMPYIOLLME MpUCnocobneHns (NaTpoH,
TUCKW, MPWXUMbI U T.N.) UM 3anpeLéHHble 30Hbl Mboro apyroro
xapaktepa. [lpy pacdyéte TpaekTopum  WUCMONb3YeTCA  Kak
KOHTponupyemasi Moaenb, Ans 1oro, 4tobbl n3bexaTtb CTONKHOBEHWUIA
uwnu  gpyrux  nogobHbix  konnuaun.  Mogenb  MoxeTr  ObiTb
TBEPAOTENBHOWN, MOBEPXHOCTHOW MM NMOCTPOEHHOW Ha 0a3e KpuWBbIX.
Mo ymonuaHuio ycTaHaBNMBaEeTCs cCbifnika Ha OcHAcTKy npeabiayLuen
onepauun. Ecnu OcHacTka He 3ajaHa, TO KOHTPONb He
npou3BoauTCA.

Pabouee 3agaHue

TO, YTO JOMKHO O6bITb OBpaboTaHo onepauumen. 3avacTyio 3TO BCs
DeTtanb unu kakas-nmbo e€ yacTb. TpaekTopusa onepawmm CTpPOUTCH
Takum 0o6pasom, 4YTo6bl 0bpaboTaTh ykazaHHoe PaGouvee 3apaHue,
yOanve gns aToro HeobxoamMmeln matepuan 3arotoBKMW, He 3apesasi
Detanb 1 He crankmBasicb ¢ OcHacTkon. [1oCTynHble 3nemMeHTbl
Pabouyero 3apgaHma u cnocobbl €ro ykasaHuWsi 3aBUCAT OT Tuna
onepauuu. o ymonyaHuio ycTaHaBnuBaeTCs CCbiika Ha BClo [leTanb
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onepaumn. Ecnun Paboyee 3agaHue He onpegeneHo, To
obpabaTbiBaeTca Tak xe BcA [eTanb.

Pe3ynbtat O6paboTku

MaTepuarn, ocCTaBWMNCA nocre o6paboTkM HavanbHOM 3aroTOBKMU
onepauun. Y3en gobasneH ons BO3MOXHOCTW BM3yarnbHOIO KOHTPOMs
OCTaTO4YHOro Martepuana u Ansi NPo3paYHOCTU CCbINk1 B 3aroToBKe
nocnegytwowien onepauuyn Ha Pe3dynbtat O6paboTku npeabiayLuen.
Y3en paccunTbiBaeTcsl aBTOMAaTU4eckM WM ero napameTpbl He
penakTupytotcs. Ecnv Tpaektopusi onepauum He nocyuTaHa, TO B
kayecTBe Pe3ynbTtata O6paboTkn BbiAETCA HEM3MEHEHHASA MOZENb
HavanbHoON 3aroToBKMU onepauun.

MHcnekTop napameTpoB

[FIPaccqHTaHD

Bpena pesaHMa Q00000 M e
TpaexTopHA 0 NC-Bnok
EOTHOAEMMPOESHD

Bpema xonocTelx Nepe | HeT HHbopHaliK
Bpema yCKopeHHEL: Ne |HeT HHBOpMALHK

Pafioues Bpema HeT MHEIOpMaLHKM
BrnoMoratensHoe spe |HeT HHBOpMALLHK
Pw4HaA Npaeka CreHepHpOEaHS aBTo

MapameTpbl BblOpaHHOrO  y3na TexnpoLecca (onepavuu,
WHCTPYMEHTaA NapaMeTpoB M T.4.) [OCTYMHbI Ans NpocMoTpa U
peAaKkTMPOBaHUSI Yepes3 CMUCOK NapamMeTpoB B NIEBOM HWKHEM Yriy
rMaBHOIO OKHa. QTOT CMMUCOK ABMSIETCS arbTepHaTUBHLIM CPEACTBOM
Ans GbICTPOro peAaKkTMPOBaHUS 3HAaYeHUn napaMeTpoB 6e3 OTKPbITUS
AOMNOMHUTENBbHBIX OKOH M OPUEHTUPOBAH Ha MOJSb30BaTENEN, XOPOLLO
3HaKoMbIX C cuctemoin. bonee HarmsagHoe NpeacTaBreHVe Tex e
OaHHbIX  OCYLUECTBMSIETCST B OKHE MapamMeTpoB  onepauui,
OTKpPbIBAOLWEMCA MO HaXaTU Ha KHOMKY < ﬂapameprl > unn no
ABONHOMY LLEeNYKy No y3ny B AepeBe Texnpouecca.

1.3.5 MopenupoBaHue o6paboTku

anIHLIMHVIaanO HOBasa noacucrtema mogenuvpoBaHunsa
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B SprutCAM 2007 ncnonb3yeTcst NpyHUMNManbHO HoBas nogcucrema
MHOFOKOOPAMHATHOIO TOKapHO-hpe3epHOro MOAENUpPOBaHns
obpaboTtku. MNMoacuctema obecneunBaeT nonyyeHne 6onee TOUHbIX U
OOCTOBEPHbIX TEOMETPUYECKUX MOZENeN nofy4yaemblX Npu TOKAPHOM
TOueHUn, pes3bboHapes3aHuMu, CBeprieHnM, a Tak xe Mpu
MHOroKoopAmMHaTHoN dpesepHoi obpaboTke. UTo, B CBOIO o4epeab,
0aéT  BO3MOXHOCTb  MOfyyaTb  peanucTudHoe  13obpaxeHue
0bpaboTaHHbIX geTanen.

MpousBoguTca  aBTOMATUYECKMA  KOHTPOSb  KOMNM3UWA  Mpw
CTONIKHOBEHUN peXyLlen 4vactm ¢ obpabaTbiBaeMor [feTanbio Ha
YCKOPEHHOW noJaye, KOHTPOMb OMpaBkW, MaKCUManbHOro yrna
Bpe3aHusi MUHCTPYMEHTa.
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W5 | i[5 |!A
ﬂ Lathe-Milling machine E3]
Eﬂ Lathe facing operation 'Ej' [ ] =
E| Lathe roughing operati... @ @
ﬁ Lathe finishing operation |—£j [ ]
= ﬁ Lathe finishing operatio... @ ®
[ HEADER W
— FEDRAT: OmMmjiO6, v
—E0TO K11.999, ¥134.979,.,, =
— GOTO: R11,999, ¥14,625, 20 =
—EOTO: 83,392, ¥14.625, 20 =
— FEDRAT: 1MmjOb, W
- @OTO; 1271, 12,503, 20 !
— FEDRAT: 0.05mm/O8, W
—QOTO: w1323, ¥13.502, 20 =
— FEDRAT: 0.05mm/O8, W
— QOTO: w1395, ¥14.927, 20 =
— CIRCLE: R1.4, ®1.4, 15, 2., =
- GOTO: K14, ¥23.13, 20 '
— CIRCLE: R1.4, ®0,99, ¥24,,,, =
— E0TO: ®-5,.54, ¥30.65, £0 L' [v

CkopocTb MogenMpoBaHus 3aBUCUT OT TpebyeMon TOYHOCTU MOAENW.
Uem Bblle TOYHOCTb MOAENUPOBaHMS, Tem Oonblle pecypcoB
KoMmnbloTepa Ansg atoro notpebyetcs. OTKpbITUE OKHA HaCTPOWMKM
TOYHOCTU MOAENUPOBAHUSA MPOU3BOAUTCH MO HaXaTUIO Ha KHOMKY

B

f,'fﬁ Boibop napame TpoB 3aroToBKM

Model quality

Hhzkaa Bricokan

[[] aBconkoTHan TouHocTs

por

Aa | QTMEHS | Cnpaeka |

MogenupoBaHue TOKapHbIX U hpe3epHbIX onepauui

Mpn  mogenupoBaHMM  pe3epHbIX  ornepauun  oTobpaxaeTtca
obbemMHas mogenb obpabartbiBaemon getanu. KayectBo nonyyaemon
MOOENN He MEHSeTCA Mpu  M3MEHEHMW HamnpaBleHus  OCK
WMHCTpyMeHTa. [lpumeHsiemMble MeToAdbl XOpPOLWOo noaxogaT Ans
MOAENUPOBaHMUS MHOrOKOOPANHATHON 06paboTku.
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Mpn MmogennpoBaHun TokapHon obpaboTkn obpabaTtbiBaemas getanb
oTobpaxaeTcs Kak Teno BpalleHus BHE 3aBUCUMOCTM OT TOro, Kakasi
dopma 6bina y HavaneHow 3arotoBku. CoenaHo Tak Anst AOCTMKEHNS
apdbekta BpaweHusa obpabateiBaemon pertanu. Ecnn nocne
TOKapHbIX onepaunn naét dpesepHas, To ANst ppes3epHoOn onepaumm
OyaeT onaTb oTobpaxaTbCs peansHas hopma getanu.

UHnumanmnsaumsa 3aroToBKu

HavyanbHasa 3arotoBka ona MmogenupoBaHnUAa UMHULKManNmM3npyeTcda no
3agaHHON 3aroToBKe B KOpHEBOM y3rne  Texnpouecca.
MogenvpoBaHue npouecca ob6paboTkn moamduumpyeT cdopmy aTon
3aroToBKM.

Mpu HaXKaTUM Ha OOHY W3 KHOMOK *= =|E OyneTt yuuTbIBaTBLCA
HayanbHas 3aroToBka onepauMn UK pesynbtat eé obpaboTku.
MoaTtoMy geTanb MOXET OTMYaTbCs OT MOSTYYEHHOW NMpY NOLIAaroBOM
MOZENUPOBaHUM C CaMOro Hayana B CryyYae, ecnv  npu
NMpOEeKTMpoBaHUM npolecca obpaboTkM Obina pasopBaHa LEeno4ka
nepedadn NMpPOMEXYTOYHONM 3aroTOBKM OT onepauun k onepauun. (B
OQHOM WNWM  HECKONbKUX onepaumsix Oblna nepeonpeneneHa
3aroToBKa: yaaneHa cchbifika Ha pesynbTaT npeablaylier onepaumm
unu gobaBneHbl HOBblE OOBHEKTHI.)

lMpumeyvaHue:3a4acmyro npu OMKPbIMUU MPOEKMOo8 rnpedbidywux gepcull yernoyka
nepedayqyu 3a20mo8KU Mex0y orepauusMu He Moxem bbimb
goccmadoesieHa Unu  HavasibHasi 3azomoeka Moxem Obimb He
onpedeneHa. B amom criyyae modenuposaHue obpabomku moxem
8blaniidemb He ecez2da KOPPEKMHO. 3avyacmyro K npasusibHoOMY
pesynbsmamy  npueodum  cnedyrowasi  rnocrnedogamesibHOCMb
Oelicmeul: cOerlamb akmueHoU repeayro oriepayuro, Haxamb KHOMKY

= ans UHUyUanu3ayuu 3a2omoeKku Ha Ha4aso ornepauyuu, a 3amem
8bIMNOIHUMb r1/1a8Hoe mModesuposaHue 0bpabomku.

HaxaTtue Ha KHOMKY b MHUUMann3npyeT 3aroTtoBky Mo HavarnbHON
3aroToBKe Texnporecca.

MopenupoBaHue oTAeNbHbLIX onepauui

Ecnu HeT HeobxoaMMoCTVM MoOenMpoBaTh BeCb NpoLecc 0bpaboTku,
a Hago [JeTanbHO MPOCMOTPETb NWLIb OTAENbHYH onepaunto, To
yaobHee Bcero caenaTtb akTUBHOW MHTEPECYIOLLY0 onepaumio (unm
y3en eé TPaeKTopuu) N HaxaTb Ha KHOMKY = AN MHUUManusaumm
3aroTOBKM Ha Havano BblgeneHHoro ysna. 3aTeM  MOXHO
Mcnonb3oBaTb OObIYHbIE YHKLUUM Afs MOLaroBoro MM MraBHOMO
MOOEenMpoBaHus.

BusyanbHble adpeKkThbl

4 TOHHpOSaHHER
&I E E: &I 'G{h' B H— | NPOBONOHHBE
ErarMocTe PesyneTaTa obpaboTiu ToOHHpOBaHHBET ¢ PEBDEMH
LgeTHOA Mo YMONaHeo
M Mpo3RaYHOCTE 30
MeTanvzauma 34
| Pesnm akpaHa 3 | 1jz
Brifop UEETa. .. 20
MNpozpaqHocTE 4 Mo yronyareso
HasHayeHne naHenu BMOMMOCTMN — YyhnpaBleHne BUOAUMOCTbHO WU

napametTpamn oTobpaxeHns o6bekToB SprutCAM B pasnmyHbIX
pexumax pabotbl npunoxenua (3D-Mopgenb, 2D-leomeTtpus,
MogenuvpoBanwue, TexHonorus, MNMevatsb, PTK).

Ha nanenu pacnonoXeHbl KHOMKK, ynpasndaowmne BMANMOCTbIO:
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["feomeTpnyeckon moaenu;
DeTtanu;

3aroToBkuy;

OcHacTku;

Paboyero 3apgaHus;
PesynbTata 06paboTku;
NHcTpymeHTa;

OnpaBkuy;

Tpaektopuu;

HaxaTtne Ha KHOMKM BKMOYAET WM BbIKNOYaEeT OTO6pa)KeHVIe
COOTBETCTBYIOLWEro O0beKkTa, NpaBbli LIENYOK Ha TOW XKe KHOMKe
BbI3bIBA€T KOHTEKCTHOE MEHI0, 4Yepe3 KOTOpOoe OcCyLlecTBnseTcs
ynpaBreHne BU3yarnbHbIMU CBOMCTBaMM 0bbekTa.

M3 KOHTEKCTHOrO MEHIO LOOCTynHbI crnegywuwine KoMmaHabl:

LiBeTHOW — napameTp onpenensieT, kak pucoBaTb OOBLEKT: OAHUM
BblOpaHHbIM LBETOM WM pasHbiMK LBeTamu (Hanpumep, ¢ y4€ToM
cnega MHCTpPyMEHTa Npy MogenupoBaHum o6paboTku);

Mpo3payvyHocTb — ECnn NyHKT OTMEYEH, TO COOTBETCTBYIOLLMIA OO BEKT
pucyeTcs npo3padHbiM, MPU 3TOM CTeneHb MpPO3padyHOCTM obbekTa
3agaetcs B nogMeHio CTeneHb NpPo3payHOCTH.

MeTtannuyeckum Oneck. — BKAYAEeT MeXaHWsM Busyanusauuu
NOBEPXHOCTEN C MeTannMyeckum oTbneckom;

Pexum oToOpaxeHMsi — nepeknioveHne pexuMoB OTobpaxeHus
o6bekTa (NPOBOSIOYHbINA, TOHUPOBAHHbLIW, TOHUPOBAHHLIA C pebpamu,
no ymonyaHuio), a Takke BblOOp CnocoboB Mokasa Ten BpaleHUs
(3D, 3/4, 1/2, 2D, no ymon4yaHuio). Belbop nyHKTa «no ymonyaHuio»
yKa3blBaeT Ha TO, YTO OOBEKT JOIMKEH PUCOBATbLCA B COOTBETCTBUM C

peXnmMmom, BbiCTaBJ1IEHHbIM C NMOMOLLIbKO KHOMOK Ha naHenmn

yrnpaBneHus BU3yanunsauuen;

Bbibop uBeTa OTKpblBaeT CTaHOApTHOE OKHO Bblbopa UuBeTa
obbekTa;

CteneHb npo3pavyHOCTU pacKpbiBaeT CMNUCOK AOOCTYMNHbIX OnA
Bbl60pa 3Ha4YeHun Nnpo3pavyHOCTU ob6bekTa B npoueHTax.

MapameTpbl ¥ Habop oToOpaaembix OOBLEKTOB 3agatoTcs
VMHOMBUOYAnNbHO AN Kaxgoro pexunma pabotel SprutCAM. B pexume
"MopenupoBaHue" kHorka "Pe3ynbTaT o6paboTku" ynpasnser
BMOMMOCTbLIO  3aroToBKW, MogBepraemon o06paboTke, BO Bcex
OCTanbHbIX pexMmax — BUMAMMOCTBIO pedynbTata o06paboTku
BbIOpPaHHONM onepauny UM BCEro TEXHOSOTMYECKOro npouecca, ecrnm
HW O0Ha onepauus He BblOpaHa.
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2 OBLME CBEQEHUA

2.1 TMABHOE OKHO CUCTEMbI

[(MaBHOE OKHO CUCTEMbI UMEET BUA:

OCHOBHOE MEeHI0 3aknagku pexvMmoB "maBHas naHenb
paboTbl /
SprutCAM 2007 D:\SprutCAM 2007\dth ling_e.stc ] .= E
'!Dan"n Mpaeka Bua HacTpoiikn MHCTPYMeHT) paska | Global Lathe CS ;i‘ Q-H =

De-B& NHOL0UH CNABE I CET - » # x5

22 * Hosan | :]
| epemerpet |/ Myex |3 ctpos |
Wma |1 [&]a]
n TokapHo-dpe sepHLIT CTaHOK ﬁ
|1 flevans (131 Nosepsiocts..
7 3aroToska (1 Mpumutie)
F w OcHacTka (65 MoeepxHocTe. ..
=] ‘@ OBpaGoTka
@ [l Lathe Roughing
EHJf Lathe Finishing
¢/ Lathe Drilling
&L Roughing Plane
3] E Roughing Plane2
B/£E Roughing Plane3
E Roughing Plane4
JE Roughing Water line
{E} Roughing Waterline2
Roughing Waterline3
{E] Roughing Waterline4
| @ Roughing Waterline5

CLHVOSeALTT.

P T L L L R L
"‘0...,.......C'.:«i:b.'

s
[

s

| 5=

PTK Tﬂwrrwump ]

‘} 3aBEepUEHO COXPaHEHHE NPOEKTa

MaHenb Tekywero
pexvma paboThbl

"paduyeckoe OkHO

2.1.1 OcCHOBHOEe MeHIo

OCHOBHOE MEHI0 COCTOWUT M3 LUECTM OCHOBHbIX NYHKTOB. MHorune
MYHKTbl MEHIO I'IpOD,yGJ'IVIpOBaHbI B MaBHOW NaHesnu.

e <Mann>

e <HoBbIn> — 3akpblBaeT TEKyLWMA MNPOEKT U 3aHOBO
UHWULManmanpyet COCTOsIHME CUCTEMBI. Ypansiet
reoMeTpu4ecKkylo Modenb M TEeXHONMOrMyeckui npoLecc
OcBoboxpgaeT 4acTb 3aHMMaemMoW CUCTEMOW NamMaTv
DyHKUMS Takke MOXET ObITb Bbi3BaHa M3 rMaBHOWM MaHeNW.

e <OTKpbITb> — 3arpykaetr npoekT. [lyHKT MeHto
npoayonMpoBaH B rMaBHOW MaHesnu.

e <OTKpbITb NMOBTOPHO> — 3arpyxaeT NPOEKT M3 crucka
paHee 3arpy>KeHHbIX NPOEKTOB.
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<CoOXpaHUTb> — COXPaHAET NPOEKT NOA TEKYLLMM MMEHEM.
Ecnu npoekT He coxpaHsncs, 3anpawmBaeT HOBOE WUMS.
BbI30B (hyHKUUM BO3MOXEH U U3 rMIaBHOW NaHenw.
<CoxpaHUTb KakK> — COXpaHsieT MNPOeKT Mo HOBbIM
umeHeMm. B okHe pguwanora anst Bblbopa UMEHW MpoekTa
MOXHO YCTaHOBUTb CNOCOO COXpaHEHWst: KpaTKniA, CpeqHUN
unm MOSHbIN. Yem netanbHee COXpaHsieTcs
paccuuTbiBaemasi uHdopmauus, Tem Oonbwe 6yget
pasmep MpoekToB. B kpaTkom pexume CcoxpaHsitoTcs
TONMbKO WCXOAHblE [AaHHble (reomeTpuyeckasd MOAENb,
CUCTEMbl KOOpAMHAT, ofnepauum M WX napameTpbl), BCS
paccunTbiBaemaa WHgopmaums He coxpaHsietca. B
CpedHeEM pexuMMe KpoMe MNepeyvncreHHOro COXpaHsATCA
TpaekTopun onepauuin, a B MNOSIHOM - MPOMEXYTOYHbIE
COCTOSIHMS 3arOoTOBKM.

<lMe4yaTb> — OTKPbIBAET OKHO NevaTu.

<leHepaTOp NMOCTNPOLECCOPOB> — 3anycK MPUIOXeHUs
Ons  reHepaumm pannoB HaCTPOMKM MocTnpoueccopa
(C'eHepaTOpa NOCTNPOLECCOPOB).

<3kcnopTt B DXF> - oTKpbIBaeT OkHO akcnopTa 2D-moaenu
B8 DXF dopmar.

<BbIxopg> — BbIXO4 M3 CUCTEMbI. ECM OTKPBITLI NPOEKT
He Obln coxpaHeH, To OygeT npeanoXxeHo BbIOpaTh:
COXPaHUTb MPOEKT UMK BbINTK Be3 CoOXpaHeHus.

o <[lpaBka>

<Bblpe3aTtb> — yganseTt BblOpaHHble 06bekTbl B Oydep
obmeHa. TyHKT MeH0 npogyOnvMpoBaH B OKHE CTPYKTYpbI
MOZENN 1 BCNIIbIBAKOLLEM MEHIO.

<KonupoBaTtb> - KonMpyeT BblOpaHHble 0ObEKTLI B Bydhep
obmeHa. BbI30B YHKUMM BO3MOXEH W3 KOHTEKCTHOrO
MEHIO rpadn4ecKoro okHa.

<BcTaBKa> — BCTaBnsieT copepxumoe bydepa obmeHa B
aKTMBHYO rpynny. OYHKUUSA Takke MOXET ObiTb Bbi3BaHa 13
KOHTEKCTHOTO MEHI0 rpadhn4eCcKoro okHa.

<Ypanutb> — ypanset BblOpaHHble O0BbeKTbl. PyHKLUUS
Takke MOXeT OblTb Bbi3BaHa W3 KOHTEKCTHOrO MEHH0
rpagouyeckoro okHa unu knasuwen <Del>.

<BbiOpaTb Bce> — Bblgenser BCe OOBLEKTbl aKTUBHOW
rpynnbl.  PyHKUMA Takke MOXeT ObiTb Bbi3BaHa U3
KOHTEKCTHOIO MEHH rpacoM4eckoro OkHa UnmM KomouHaumen
knasuw <Ctrl+A>.

e <Bupg>

<MMaHenn WHCTPYMEHTOB> —  OTKPbIBAET  MEHI0
nepeknyaTenen  BUOUMOCTM  PasnNUYHbIX  MNaHeneun
ynpaeneHusl.

e <®annbI> — NaHenb pabdoTbl C NPOEKTaMMU.

e <Pexunmbl rpadmyeckoro OKHa> — [MaHenb
yrnpaerneHus pexnmamm paboTbl rpaddnvyeckoro okHa.

¢ <OCHOBHbIe HACTPOMKU> — naHenb JocTyna K
DYHKLMAM HacTpoeK rpacnu4eckoro okHa U cucTembl
B LieNnom.

o <OUNbTPbI> — NaHenb UNLTPOB BbibOpa OOBLEKTOB.
MaHenb sBnseTca “wBapTyowenca” n MoxeTt ObiTb
pasmMeLleHa B NMoboM yaoOHOM MecTe aKpaHa.

o <[lpMBA3KN> — naHenb [AOCTYMHbIX MPUBS30K K
cyliecTByowmM obbeKkTaMm Mnpu MOCTPOEHMM HOBbIX
3NIEMEHTOB.

e <CucTtema KoOpAWHAT> - MNaHenb YnpaBleHus
cuctemamm KoopAuHar. [MaHenb sBNsieTCH
“weapTylowenca” N MoxeT ObiTb pa3melleHa B
noboM yaobHOM MecTe aKpaHa.
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e <CTaHAapTHble BEeKTOpPbl B3rnsga> — MaHelb
CTaHOapTHbIX BEKTOPOB B3rnsga Ans rpaduyeckoro
okHa. [MaHenb siBnseTca “WwWBapTyoWencs” n Moxet
ObITb pasmelleHa B nNobom yaobHOM MecTe akpaHa.

e <YnpaBneHne BUAUMOCTbIO> - MaHesnb YnpaereHus
BUOMMOCTbLIO UM pexuMamu oTobpaxenus  3D-
MOOENN, reoMeTpuyeckux napamMeTpoB onepauun,
WHCTPYMEHTA U TPAEKTOPUM AN KaXKOOro pexvma
paboTbl (3D Mopenb, 2D NeomeTpun, TexHonornm
n MogenupoBaHuA).

o <MIHCTPYMEHTbI> — naHenb 3anycka BHELUHMX 3agad.
MaHenb sBNseTcsa “wsapTyowencs’ n MoxeT ObiTb
pa3mMeLleHa B NtoboM ya00HOM MecTe 3KpaHa.

<3D Mopenb> — nepeknioyaetr cucrtemy B pexum “3D
Mogenb”.

<2D leomeTpusa> — nepeknovaeT cucteMy B pexmm “2D
reomeTpus”.

<TexHOmnorMa> — MEpPeKNio4YaeT CUCTEMY B PEXUM
“TexHonorus”.

<MopgenupoBaHue> — MNEPEKNIOYaAET CUCTEMY B PEXUM
“MogenupoBaHue”.

MepeknioyeHne Mexay pexumammn paboTbl Takke BO3MOXHO U Yepes
3aKagKkM Ha rMaBHON NaHenu.

e <HacTponkn>

<MpaBKa> — OTKPbIBAET OKHO W3MEHEHUSI CUCTEMHbIX
YyCTaHOBOK. DPYHKUMUSI MOXET ObITb Bbl3BaHa M M3 FMaBHOM
naHenu.

<3arpy3utb> - O03BOMSEeT 3arpy3uTb CUCTEMHbIE
YCTaHOBKWN U3 thanna koHdurypauuu.

<CoXpaHUTb KaK> - MO3BOSIIET COXPaHUTb CUCTEMHbIE
yCTaHOBKU B ¢hanne KoHdurypawlmm

<MHCTPYMEHTLI> — OTKPbIBAET OKHO HACTPOWKU MaHernen
WHCTPYMEHTOB.

<Mactep AOMONMHEHWA> — OTKPbIBAET OKHO HAaCTPOWKU
naHenu 3anycka BHeLIHUX 3a4au.

<Kanbkynstop> — 3anyckaeT KanbkynsaTop. [MyHKT MeHto
npogyonMpoBaH B rMaBHOWM NaHenw.

<PepakTop WHCTPYMEHTOB> — OTKPbIBA€T OKHO QAnis
HACTPOMKM NaHenM U MEHIO 3anycKa BHELLUHMX 3a4ay.

e <CnpaBka>

<CopepxxaHue> — BbIBOAMT OrMaBfeHne CrpaBOYHON
CUCTEMBI.

<CnpaBka> — 3arycKk CnpaBO4YHOWN CUCTEMBI.

<Y4yebHuk no SprutCAM> — 3anyck y4yebBHuMka no
SprutCAM.

<opym no SprutCAM> - 3arpyska WEB-cTpaHuLpbl
dopyma no cuctreme SprutCAM

<Coob6LeHne B CnyXby TexHU4YecKom mnoanepKKu>
noaroToBka NMUCbMa MO SMIEKTPOHHOW MouvTe Ansi CryX6bl
TexHnyeckon nogaepxkn AO “ClrPYT-TexHonorus”. E-Mail:
support@sprut.ru.

<On-line peructpauusa> - nossonsetr
3apeructpupoBaTtbcs Ha cante AO “Clr1PYT-TexHonorus”
ONns BHeceHusi B Gasy pacchbifikm HOBOCTENM OT OUPMBI
“ClPYT-TexHonorus”.

<SprutCAM B uHTepHeTe> — 3anyck obo3peBartenst Ans
gocTtyna K http://www.sprutcam.ru

<AO CIIPYT-TexHonoruas B WHTepHeTe> — 3arpyska
WEB-ctpannubl  AO  “CIIPYT-TexHonorus”. Anpec
cepsepa: http://www.sprut.ru .
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e <Mnucbkmo B AO CIIPYT-TexHonormsa> — 3anyck
MOYTOBOrO KINMEHTa Ans oTnpaeBku coobweHns B AO
CIPYT-TexHonorua. E-mail: st@sprut.ru

e <O nporpamme> — nHdopmauus o cucteme SprutCAM ®.

2.1.2 TaHenu ynpaBneHus

OOLWwuin BUA rnaBHOWM NaHenu:

®afin Mpaska Bua HacTpoikn MHcTpymerto! Cnpasca LT notansnan dpesepsan CK

D&-Be 3 OLAL L& 5o HE

a @\} A O OR

MaHenu ynpaBneHuss moryT ObiTb MpPUNapKoOBaHbl Kak Ha rNaBHOMN
naHenu, Tak WU Ha JOMOMHUTEMbHBLIX NaHeNnsx CHW3y n no 6okam
rpadmyeckoro okHa. Ha naHensax ynpaBneHus pacnonioXeHbl KHOMKU
AocTtyna Kk Hanbonee 4acTto UCMOnNb3yembiM PYHKUMAM yrnpasreHus
npoektamu,  pexmmamv  rpaguyeckoro  OKHa,  HacTpoWnkamu,
duneTpamn 1 T. n.

2.1.3 Cwucrembl KoopauHaTt

Ona yaobcTBa NpoekTMpoBaHUSA TEXHOMOMMYECKOro npouecca MOXHO
co3fgaTb MPOU3BOSIbHOE KONMWYECTBO NOKalbHbLIX CUCTEM KoopauHat
(CK). Cnctema koopamHaT MOXeT 6blTb MCMonb3oBaHa B KayecTse
napameTpa Ana nwobon  TexHonormyeckon onepauun. Bce
reomMeTpuyeckne napameTpbl [OIDKHbI 3agaBaTbCsd B 3afaHHON
cucTeMe KoopauHat. TpaeKkTopusi MHCTPYMEHTa paccyuTbiBaeTcs B
TOWN Xe cucTeMe KoopauHar.

Cuctembl koopauHaT pasfeneHbl Ha TokapHble U dbpesepHble Mo
TMNaMm  onepauui, Ons  KOTOPbIX  OHW  MpedHasHayeHbI.
MopgpasymeBaeTcs, YTo Npu opesepHoit 0bpaboTke O0Cb MHCTPYMEHTA
Oyget napannenbHa ocu Z, a npu TOKapHoW obGpaboTke ocb Z
coBMaaeT C OCbio BpaLLEeHMs.

Bce nokanbHble dpe3epHble CUCTEMblI KOOpAWHAT  3ajakoTcd
OTHOCUTESBLHO rnobanbHON hpe3epHON CUCTEMbI KOOPAMHAT COBUIOM
HayanbHOW TOYKM B MPOU3BONIBHOM HampaBneHMn U MOBOPOTOM
BOKpYr oOcCeW. TokapHble CUCTEMbl KOOpAWHAT MOryT 3ajaBaTtbCs
TONbKO CABWIOM BAOOfb OCM BpalLeHWUs OTHOCUTENbHO rnobanbHon
TOKapHOWM CUCTEMbl KOOpAUHAT.

MaHenb ynpaBneHusda cuctemamMmm KoopauHaTt

MaHenb ynpaslieHna cCcuctemamumn KoopauHaTt npencraBjieHa Ha
PUCYHKE.

}»anﬁaanaﬂ dpesepHan CK = |3 - __}jJ

AKTnBHas cuctema KoopauHaTt - cuUcTteMa KoopAauHaT, napamMeTpbl
KOTOpOIh MCNoNb3yrwTCA OnA OT06pa)KeHM$| mogenu. Bce BHOBb
co3faBaemMble onepauun no ymoriHaHMK UCMOJb3YHT akTUBHYH Ha
MOMEHT CO3aHNA CUCTEMY KOOPOUHAT.

-
Bbibop meTtoga cosgaHusa CK. MeHio Beibopa meTtoaa co3gaHusa CK
OornncaHHOe HUXe.

.| CoapgaHue cCMCTeMbl KOOpPAMHAT - aKTUBU3MPYeT BblGPaHHbIN
METO/ CO3[aHUsi CUCTEMbI KOOPAMHAT.

il

1| OKHO napaMeTpoB CUCTEMbl KOOpAMHAT - Bbl30B  OKHa
napamMeTpOB aKTUBHOWM CUCTEMbI KoopaMHaT.
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a YaaneHve cuctemMbl KoopauHat - YaaneHue akTMBHOW CUCTEMb

KoopauHart. Bce novyepHue cuctembl KoopauvHaT noaHMMaloTCA Ha
OAMH ypoBeHb BBepx. [MobanbHas cuctema KoopauMHaT He MOXeT
ObITb yoaneHa.

Cos3paHue (pe3epHOM cCUCTEMbI KOOpAWHAT MNpU NoMoLwm
AVanoroBoro oKHa.

.| B oaToM MeTome [4Nns CO30a@HMS CUCTEMbl  KOOpAMHAT
MCMoNb3yeTcs OKHO, B KOTOPOM MOMb30BaTeENb MOXET 3agdaBaTb
Heobxogumbie emy napameTpbl CK. OkHO co3gaHusi CcuUCTeM
KoopauHaTt npeacTtaBrieHO Ha PUCYHKe.

3aaaH1e HOBOW CHCTEMBbI KoopauHaT (CK) B
WrA HosoH CH: (MokaneHan CK1 Ueer: |
KOMMEHT apkk:

PoauTEN:: MnoBaneHan dpesepHan CK
MNpeofipasosadke | Mo ofonodke MoBOpOTHAA Ok
CMELLEHHE: MosopoT
CMELLEHHE BADME MoE0pOT BOKpYT
Orb ¥ 25 2| Oomx
Cce Y |40 & gOCb v
-~ JOce 2
Caod [ ~ Yron: (45 &
Aa | OTHMEHA | Cnpaska |

Bce npeoGpasoBaHWA NPOU3BOAATCA OTHOCUMTENbHO  aKTUBHOW
cucTeMbl KoopauHaT. BHOBb cosmaBaemass cucTeMa MOXKeT ObiThb
CMeLleHa Wnu MoBepHyTa OTHocuTenbHO poauTenbckor CK. Ecnm
MCMONb3YOTCA MOBOPOTHLIE OCKU, TO MOXET GblTb co3gaHa cucTema
KkoopauMHaT,  onpedensiollas  MOSIoKEeHWe  COOTBETCTBYHOLLErO
WCMONHUTENBHOTO MexaHW3aMa cTaHka. [lpu HaxaTuu KnaBuLu
OTMEHa HOBas cUCTeMa KOOpPAMHAT He co3OaeTcA UM aKTUBHAas He
N3MeHsieTcs.

WHTepakTnBHOe co3gaHne pe3epHon CUCTEMbI  KoopauHaT Mo
TeKyLlen NAoCKOCTN BU3yanu3aLmm.
L I

:l Mpun cospganmm CK, cHavana cnegyeTt BbiCTaBuUTb Tpebyemoe
NnonoXeHne BeEKTOpa B3rfsA4a, BOCMOMb30BABLUMCH KHOMKOW C@D unm
KHOMKamMn Ha naHenu BeKTOpOB B3rnsaa. 3atem Heobxooumo 3agaThb
TOYKY Hayana koopauHat. [ns 9Toro Ha 3KpaHe KypcopoM Hago
ykasaTb TOYKy. Ecnn oHa moxeT ObiTb Mcnonb3oBaHa B kayecTBe
Hayana CK, To oHa OygeT, Bblgensietcss 3eneHbiM LBeTOM. BbiGop
noaTBepXaaeTcs LWEen4YykoM Ha Hel NeBoln Knasuwen mbiwu. Nocne
Yero BHOBb CO3JaHHas CuUCTeMa KOOpAMHAT YyCTaHaBNvMBaeTCs B
KayecTBe aKTUBHOMN.

WHTepakTBHOE co3OaHue pe3epHO CUCTEMbl KoopaMHAT Mo
HayvasribHOM TOYKE M ABYM HanpaBrisitoLLMM BEKTOPaM.

*;"'- Cuctema koopamHaT 3agaeTcs TOYKOW Hayana KoopavHaT U
OBymMs Hanpasnswoowmmn Bektopamu X u Y. lpu cosgaHumn CK
CHavana HeobXxoAMMO 3aaTthb TOYKY Havarna KoopguHart. [ns aToro Ha
3KpaHe KypcopoM cnefyeT ykasaTb TOYKy. Ecrnv oHa moxeT ObiTb
ucrnonb3oBaHa B kayecTtBe Hayana CK, To oHa BblaensieTcsi 3eneHbIM
uBeToM. Bbibop noaTBepxaaeTcs WEeNYkoM Ha HeWn NeBON KnaBuLIEen
MbIwK. MNMocrne vero ykasbiBaeTcsl HanpasneHue ocu X. [na aToro Ha
3KpaHe crieqyeT BbiOpaTb TOYKY, 4Yepe3 KOTOpyk npongetr ocb X.
[anee aHanormyHblM cnocobom 3agaeTcsl HarnpaeneHne ocu Y.
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BHOBb co3gaHHas cuctema KoopAvHaT yCTaHaBNMBAETCS B KadecTBe
aKTUBHOWN.

MN3MeHeHne napameTpoB cyluecTByloller dpesepHOr cUCTEMbI
KoopAuHaT

Ons  OTKpbITMS OKHA CBOWCTB CUCTEMbl KOOpAMHAT crnegyet
el
BOCMOJb30BATLCS KHOMKOM | HA NaHemnu CUCTEM KOOpAMHAT.

OkHo ceowcTB CK npeacTaBneHo Ha pUCyHKe.

CEOWCTBA CHMCTEMBI KoOpAMHAT: NokansHana CK1 D
WA O Mowansran CH1 LeeT: .
KoMMEHT apkiA:

PoauTEnECkan CK: MnobansHad bpesepHad CK LigeT: .

MOZHUMA B POAMTENECKDA CK MozMuKA B rnobaneHoR CH
Hauano CK Hauano CK
¥ [25 = w25 =
~ ~
W |40 - Wi 40 -
~ ~
Zi 0 - Z |0 =
¥ron NoOB0pOTa BOKPYT OCH: ¥ron NoOBOPOTa BOKPYT OCH:
i *
kik: ik
&3 i

fa | OTHEHE | CNpaska |

Onsa cmewweHuns BoibpaHHon CK cnegyeT BBECTU BENUYMHY CMELLEHNS
no ocam X, Y u Z. CwmelweHne npom3BoanTCs OTHOCUTENLHO
POANTENBCKON CUCTEMbI KOOPAMHAT.

Tak )Xe B 3TOM OKHe MOXeT ObITb UIBMEHEHO MMSI CUCTEMbI KoopAuHar,
€e UBeT N KOMMEHTapumn K Hewn.

Cos3paHue TOKapHOI;I CUCTeMbl KoopaunHat npu nomMowu
AuanoroBoro okHa.

OKHO cO34aHusi TOKApHOM CUCTEMbl KOOpAMHAT OTKPbIBAETCS Mo

HaXXaTuo Ha KHOMKY . , €CNN B AaHHbI MOMEHT aKTMBHA Kakas-nnbo
cucTtemMa KoopanHat TOKapHOro tuna.

OnpejeneHHe HOBOH CHCTEMEI KoopaWHaT (CK) El
WA oo CF: NokansHan CK1 ueer: |
MpHMEYaHHa:
PoamTens: MnobaneHan TokapHan CK
CABHr

PoanTenkckan CK: (25 =
InofaneHaa CR: (25 =

Aa | OTHEHS | Cnpagka |

B okHe 3agatoTCs MMS HOBOW CUCTEMbl KOOPAMHAT, MPUMEYaHuns u
CMelleHNe HayanbHOW TOYKM BAOMb OCU BPALLEHUS OTHOCUTENbHO
poanTEnbCKON UNn rnobarnbHON TOKAPHOW CUCTEMbI KOOPAMHAT.

MHTepakTMBHOEe CcO3JaHME TOKapHOW CUCTeMbl KoopAuHaTt
CABUIOM Ha4aribHOW TOUKW.

CosgaHne HOBOW CUCTEMbI KoopAuHaT MHUUMMPYETCA HaXaTuemMm Ha

KHOMKY L €Cnn aKTMBHa CcuUcTemMa KoopauHaT TOKapHOro Tuna.
Heobxogumo 3apatb TOUKY Hayana koopauHaT Arfst HOBOW CUCTEMBI.
Hoas Touka OygeTr ob0sisaTenbHO nexaTb Ha OCUM  BpalleHus
rnobanbHOM TOKapHOW CUCTEMbI KOOpPAMHAT, HO MOXET WMeTb
NPoOn3BOSibHOE CMeLLeHMe BAOMb 3TOM Ocu. Ha 3akpaHe Kypcopom
Hago ykasaTb TOYKY, eCnivi OHa MOXeT OblTb MCMONb30BaHa B KaYecTBe
Hayana CK, To oHa OygeT, BbigeneHa 3eneHbiM LBeToM. Bbibop
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noaTBEPXAAETCA LEeNYKoM Ha Hel fieBon Krasuwen mbiwn. Nocne
Yero BHOBb CO3JaHHas cuUCTeMa KOOpAMHAT YyCTaHaBNMBaeTCs B
KayecTBe aKTUBHOMN.

U3meHeHue napameTpoB CYLIJ,ECTBYlOLIJ,eﬁ TOKapHOVI CUCTeMblI
KoopAauHaT

[Ona OTKpbITMA OKHA CBOWCTB CUCTEMbl KoopauHaT crnegyet

BOCMOSb30BaTbCSA KHOMKOM J Ha naHenn cuctem KoopanHart.

CBOWRCTEa CMCTEMBI KoopawWHaT: NlokanbHan CK1 D

Wra CH: (Makanedaa CH1 Leer: |

MprMEYaHHA:
WA poamrTensckod CK: Mnobanean TokapHan O LgeT: .

OTHOCHTENEHD POAHTENA OTHOCHTENEHD rRobaneHoR CK

-~

Cagmr: |25 () CABHr: (29 5

Aa | QOTHEHS | Cnpagka |

B okHe MoryT ObiTb OTpedakTMpOBaHbl UMsSi CUCTEMbI KOOpAMHAT,
npuMeYaHuss U 3Ha4YeHUs CMeLLEeHU HadanbHOW TOYKM BOOMb OCU
BpaLLeHus.

2.1.4 TlaHenb cTaHAAPTHbIX BEKTOPOB B3rnsaa
S E 888038 D
S Y Y E LR

MaHenb cTaHOapTHbIX BEKTOPOB B3rNsida MMeeT pasHblil BuA Ans
hpe3epHbIX U TOKAPHbIX CUCTEM KOOpAMHAT. [Mpy HaXxaTun Ha ogHy U3
KHOMOK naHenn B  rpacdMyeckoM OKHe  ycTaHaBnMBaeTcs
COOTBETCTBYHOLWMIA BekTop B3rnsiga. lNpu cmeHe BekTopa B3rnsiga B
rpacdouyeckoM OkHe MBbIM ApyrMM Crocobom Hakatasi Ha naHemnu
KHOMKa aBTOMaTUYECKN OTXKMMaeTcs.

MaHenb mMoxeT BbITb BKMOYEHA MMM BbIKMOYeHa U3 nyHkTa Bupg —
MaHenn wuHcTpymeHTOB —> CTaHAapTHble BeKTOpa B3rnsiga
rmaBHoro mexi. lNMaHenb aBnsetcs “weapTyowenca” u MoxeT ObiTb
pa3meLleHa B niobom ygobHom mecTe aKkpaHa.

21.5 ®PunbTp BLIOOpPa 06HLEKTOB

Mpn BbIGOpe 0OBLEKTOB MOXET MCMNOMb30BaTbCA (PUILTP MO TUMY
00BbeKTOB (TOYKa, KpUBasi, CETOYHbI OOBHEKT, MOBEPXHOCTD).

R

MapameTpbl dunbTpa npu BbIOOpe YCTaHaBNMBATCHA HaxaTVem
COOTBETCTBYIOLMX KHOMNOK Ha naHenu dunbtp Bbibopa. Ecnn kHomka
HaxaTa, TO BblOOp OOBLEKTOB COOTBETCTBYIOLErO TWUMNAa paspeLueH,
oTXaTa — 3anpeLleH.

— PaspelunTtb/3anpetuTb BbIGOP TOYEK.
oD
©| — PaspelunTb/3anpeTiTb BbIGOP KPUBbIX.

@ - Pa3peLuMTb/3anpeTwa Bbl60p CETOYHbIX 0OBEKTOB.
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o~
e

| — PaspelwmnTb/3anpeTuTb BbIGOP NOBEPXHOCTEN.

MaHenb MoOXeT ObITb BKIKOYEHA MMM BbIKAOYEHA M3 NyHkTa Bug —>
dunbTp BoIbOpa rnaBHOro MeHio. MaHenb aBngeTcs “weapTyowenca’
1 MOXeT ObITb pasmMellieHa B NM0OOM yA0OHOM MecTe aKkpaHa.

2.1.6 [MpuBasku

Jllobble reomeTpuyeckne MNOCTPOEHUS TPEeOyT TOYHOrO 3agaHus
KoopaunHat TO4eK, vyepes KOTOpble HGO6XO,D,I/IMO NOCTPOUTb
reomeTpuyeckun anemeHTt. CyulecTByeT ABe cnocoba 3agaHud: ¢
KnaBuaTtypbl U MHTEPAKTUBHO KYPCOPOM MbILLN B rpachuyeckomM OKHE.
lMpocToe yka3aHuWe MNONOXEHUA TOYKM KypCOpOM He obecneynBaet
Tpebyemon TOYHOCTU. [ns Toro 4ToObl ykasaTb KypCOPOM TOYHOE
MOMOXEHNE TOYKM Ha 3KpaHe MCMONb3yHTCA NPUBSA3KU Kypcopa K
OnpedeneHHbiM TOYKaM paHee MOCTPOEHHbIX FeOMETPUYECKNX
00BEKTOB.

Cnocobbl NPUBS3KM BKITOYAIOTCS U BbIKMIOYAOTCS HA NepemeLlaemon
naHenu nNpuBSA30K, KOTOpasi MOXEeT OblTb MpuWMNapkoBaHa K pasHbIM
YacTsiM FMTaBHOTO OKHa.

c P AX OO
Korga npuBsAska BKIOYeHa, MepemelleHne Kypcopa OKOMO TOYKM
NpuBsI3kKM Ha OOBbEKTe 3acTaBnisieT Kypcop MEepeckouYnTb TOYHO B
TOYky. B 3TOT MOMEHT Ha 3KpaHe OKOno Kypcopa MosiIBNseTcs
PVCYHOK, YKa3blBatoLLMI TUM NPUBSA3KU.

Beny -

Oﬂ,HOBpeMeHHO MOXeT ObiTb BKIIOYEHO HECKONbKO crnocoboB
NMPUBA3KN.

@ - /3’ }( @ _'-:_\ {i-‘?
BknioyaTtb 1 BblkMO4aTe CNOCO6 NPUBSA3KM MOXHO HENOCPEeACTBEHHO B
npouecce NOCTPOEHNsI reOMeTPUYECKoro obbekTa.
MpuBsA3ka K Touke

MpuBsA3ka K TO4YKe 3acTaBnsdAeT Kypcop “‘mpununatbh’ K
CyLLEeCTBYIOLLEN TOYKE HaxoasLWencsa B 30He 3axBaTa Kypcopa.
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Bepx v

MpuBs3Ka K KpaHen TOYKe reOMeTPpUYecKoro ooLekTa

- an/IBF|3Ka K nocrnegHen TOuKe yCTaHaBnmBaeT KypCcop B
KOHEYHble TOYKN KPUBbLIX, a TakK Xe& B KOHe4YHbl€ TOYKN CermMeHToB, U3
KOTOPbIX COCTOUT KpunBas.

Bepx v

MpuBs3ka kK cpegHen Touke

ol MpuBA3Ka K cpefHel TouKe ycTaHaBnMBaeT Kypcop B CpedHHo
TOYKY OTpes3Kka Unu ayru.

Bepx v

MpuBA3Ka K TOYke NnepeceyeHUs

X anIBﬂ3Ka K TOYKe nepeceyeHuna yCtaHaBIIMBaeT KypCoOp B TOYKY
nepece4yeHna OByx KpuBbIX.

Bepx v

MpuBsA3Ka K LEHTPY OKPYXXHOCTH
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MprBA3Ka K LEHTPY OKPYXHOCTU yCTaHABMNMBaET Kypcop B LEHTP
OKPY>XHOCTU WUINN OYTW.

MpuBA3Ka No 4YeTBEPTAM

*
- anIBﬂ3Ka no 4eTBepTdaAM YyCTaHaBnMBaET KYypCOp B TOYKY Ha
rpaHunue KBagpaHTOB OKPYXHOCTU Unn Oyrn.

MpuBA3ka K npoekumm
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& MprBA3Kka K MNPOEKUMM YyCTaHaBNMBAeT Kypcop B TOYKM,
ABMNSAOWMECS MPOEKLUUSMI Y3IOBLIX TOYeK rpaHuL, nosepxHoctein 3D

Moaenn Ha TeKyLLYH NMNOCKOCTb NOCTPOEHUA 311IeMeHTOB.

Efa}ijl X v

WNaom . =

21.7 WupukaTtop npouecca

MHoukaTop npouecca BKMHOYAETCA MNpU  BbIMOMHEHUM CUCTEMOW
AnuTenbHbIX onepauuii. K Takum onepaumsiMm OTHOCSTCH NPOLECC

nMmnopTa Mogenmu,

npouecc pacyeTa TpPAeKTOpUM WHCTPYMEHTA,

mMogenuposBaHve W apyrve. BbinonHeHve anutensHOW onepauun
MOXeT ObITb npepBaHoO LWeNIYKOM MbIlUn No UHOUKATOPY. Mocne
nonyyYyeHvs NoATBepXOeHUs Ha npepbiBaHWe ANMTENbHOro npouecca
€ero BbinorHeHne byaeT oCcTaHOBMEHO.

MHankaTop npoLlecca nosiBNSIETCS B CaMOM HU3Y [MaBHOrO OKHa B
OAHOWN N3 NaHernen CTPOKN COCTOSHUNA.

(@ reers

2.1.8 T[padmyeckoe OKHO U ynpaBrieHue

BU3yanusauuen

Mpacdmueckoe OkHO

OCHOBHYI0 YacTb 3KpaHa 3aHUMaeT rpaduyeckoe okHo. ["padmyecknx
OKOH MOXET ObITb Heckonbko. s fobaBneHnss HOBOro Buaa cnegyet

LEeNIKHYTb MbILWbO MO naHemnn

<HoBbIN BUA>.
BbiNagaroLlero

MEHIO.

lopsune  knasun

(B NeBOM BEpPXHEM
yrny rpaduyeckoro OkHa) u BblbpaTb B MOSIBUBLUEMCS MEHK MYHKT
AKTMBHbBIA BUO MOXHO 3aKpbiTb C MOMOLLBIO

ans

ynpaBneHus

BM3yanusaumen, LBeTom poHa, napameTpamm oTobpaKeHuss ocen u
apyrme MoryT ObiTb M3MEHeHbl Ha 3aknagke Busyanusaumsa B okHe
CucTeMHbIX HAacTpPoeK, KOTOPOEe MOXET ObITb OTKPLITO MPX MOMOLLM

KHOMKN §‘+ .

Yn paBneHue Busyan usaumen

oL

||~}"‘.‘

"R A

1-&- 5

5
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MoXHO ynpaBnsaTb pexuMamu paboTbl rpadmMyeckoro OkHa C
MOMOLLLID  KHOMOK FMaBHOW naHenu. Ha naHenu  JOCTYMHbI
cnegytowme pyHkumm (Mo ymonyaxumio):

Pexxum Bbi6opa 06bEKTOB
[na nepexofa B pexum Bblbopa OGBEKTOB criefyeT HaxaTb KHOMKY

N . Mocne atoro cuctema nepevaétr B PEXUM WHTEPAKTUBHOIO
BblOopa obbekToB. [Ind Bbibopa ob6bekTa criegyeT NoABECTU K HEMY
Kypcop. Ecnun ob6bekT moxeT ObITb BbIOpaH OH OyaeT noacseyveH. [ns
noaTBepXaeHns Bblbopa crnepyeT LWEeNKHYTb Ha HEM FIEBOM KHOMKOW
MbILLW,

OvHamuyeckasn YCTaHOBKa BeKTopa B3rnsaga

[Mocne HaxaTuss Ha KHOMKY c@p rpaduyeckoe OKHO nepexoauT B
peXuMM UW3MeHeHus BekTopa B3rnaga. [na BpaweHuss obbekta
cnegyeT HaxaTb NpaBylo KHOMKY MblWW B Nnofne rpaddnyeckoro okHa u
nepemeLlatb ykasaTefb MbilW, YAEPXMBas KHOMKY HaxaTton. Unwu

NEBYIO KHOMKY MbILUW NPY HaXXaTol KHOMKe @ . MNepemeLyeHne MbiLwn
B FOPU3OHTANbHOM HanpaBleHWU NPUBOAUT K BPALLEHWIO OGBLEKTOB
BOKpYr BepTukarnbHOW ocu. [NepemellgeHne MbilK B BEPTMKAIIbHOM
HanpaBneHuM nNpuvBOAWT K  BpalleHWt  OBBLEKTOB  BOKPYr
rOpM3oHTanbLHON OCHK.

Ecnu npu aTom yaepxusaTtb Haxaton ogHy 13 knasuwl [X], [Y] unu [Z],
TO BpaLleHune 06beKToB Oynet nponcxoauTb BOKpYT
COOTBETCTBYIOLLUX OCEN KOOPAMHAT (X, Y UIn z).

Bbibop BekTopa B3rfsga Takke BO3MOXEH C MOMOLLbH NaHemnu
CTaHAapTHLIX BEKTOPOB B3rnsiga. [ns ee akTMBu3auuv cregyet
BOCMOJSIb30BaTbC  OCHOBHbIM ~ MEHI, NyHKT  Bug—>MaHenu
MHCTpyMeHTOB—>CTaHAapTHble BeKTopa B3rnsga.

OvHaMunyeckoe cMmelleHUe N306pakeHUst

Ons cMelleHVs MoZdenu criegyeT HaxaTb CPeAHIO KHOMKY MbIM B
nofie rpaduyeckoro okHa M nepemellaTb ykasaTelb, yOepXusas
KHOMKY HaxkaTol NGO BOCMOMNbL30BATLCS JIEBOW KHOMKOW MbILLM NpU

P3N

HaXXaToM KHOMKE = .

AnHamun4yeckoe n3ameHeHne maclutaba Bu3syanusauumm

P
Mocne HaxaTusi Ha KHOMKY d rpacuyeckoe OKHO nepexoauT B
PEXUM OMHAMUYECKOrO M3MeHeHus maclitaba usobpaxkeHus. Ons
n3MeHeHuss maclitaba HeoBGXoAMMO HaxaTb NeBYH KHOMKY MbIlLW B
none rpaduyeckoro OkHa W MNepeMellaTb ykasaTenb, YOAepXuBas
KHOMKY HaxaTtoi. [lpu OBWXEHUM ykasaTens MbllM  BBEpX,
nsobpaxeHve OyOoeT yBENMMUMBATBLCSA, NPU  [ABWKEHUM  BHUS3
yMeHblaTbcsa.  [lepemelleHne  MbllUM B TOPU3OHTasIbHOM
HamnpaBneHnn He NPUBOAMUT K U3MEHEHWIO NapaMeTPoB rpadnMyeckoro
BbIBOZA.

Kpome TOro, To ke nNponmcxoguT, €Cnn HaxaTb U yAepXuBaTb KHOMKY
[Ctrl] v nonb3oBaTbLCS NPaBOK KNaBULLEN MbILWKX, Kak ONUCaHO Bbille,
nn6o KONEeCoM MbILLN.

Bbi6op chparmeHTa Ansa yBenuieHus

Mocrne HaxaTusi Ha KHOMKY ﬂ rpacduyeckoe OKHO NepexoauT B
pexuMm Bblbopa dparmMeHTa aOns yBenudeHus. [Ona o6o3HayeHus
NPSIMOYrONbHOrO cpparmMeHTa criefyeT HaxaTb NEBYHO KHOMKY MbIlW B
none rpaduyeckoro OkHa W MNepemMellatb ykasaTenb, YAepKuBas
KHOMKY HaxkaToi. [locre oTnyckaHUs KHOMKM MbIlK M300pakeHue,
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BXOAsilLlee B MpsSIMOYrofibHWK BblGopa, OyaeT yBenmuyeHo Ha Bce
rpacdnyeckoe OKHO, U pexum Bbibopa cparMeHTa GyAeT 3aBepLUEH.

Kpome TOro, 10 e NMpOMCXOAMT, €CNN HaxaTb U YAEepXnBaTb KHOMKY
[Alt] 1 nonb3oBaTLCA NPaBoOK KraBuLWeN MblLK, Kak ONMCaHO BbILLE.

Moka3aTb Bce

e
Mpn HaxaTMnm Ha KHOMKY J cucTeMa YyCTaHaBnvBaeT Takoun
mMacwTab Bu3yanuMsauum, Npu KOTOPOM BCE reoOMeTpuyeckne obbekTbl
nonagyTt B rpauyeckoe OKHO. TeKyLWUn pexmum rpadmyeckoro okHa
n3ameHeH He Oyger. PyYHKUMIO MOXHO aKTMBMPOBaTb [ABOWHBIM
Ha)kaTueM cpeHen KHOMKM MbIln B rpadouyeCckoM OKHeE.

ToHMpoBaHHOEe N306paxeHne n cnocod oTobpaxxeHus

KHonku m & nepeknoyaoT cnocod otobpaxeHua Ten B
rpacpmyeckom OKHe: MPOBOSIOYHbIN, TOHUPOBAHHOE OTOOpaXkeHwue,
NpopucoBka TOHWPOBAHHbLIX MOBEPXHOCTEN C OTpUcoBKowW pebep. A
Tak e 3agatoT crnocob otobpaxeHust Ten BpauweHus: 3D, 3D c
Bbipe3om 4YeTBepTH, 3D ¢ oceBbiM ceveHnem u 2D.

BoccTaHoBUTb BMA

KHonka ﬂ no3BoNnseT BEpHYTb npedblaylumMe  napameTpbl
rpaduyeckoro BbiBoga (MacwTtab, BekTop Bu3yanusaumm u T.n.).
®yHKuMa npoaybnmpoBaHa B OCHOBHOM MEHIO.

CoxpaHntb BMA
KHonka ﬂ Mo3BoNnsieT OTMEHUTb BO3BpaT K npeablayLym

napameTpam rpadguyeckoro BbiBoga. ®OyHKUMs npoaybrnvpoBaHa B
OCHOBHOM MEHIO.

2.1.9 T[MaHenb BUAUMOCTU OOBLEKTOB

4 TOHHpOSaHHER
|
e & i e
ErarMocTe PesyneTaTa obpaboTiu ToHHpOBasLET C pEGpaIH
LgeTHOA Mo YMONaHeo
|i] Npo3paYHOCTE 30
MeTanHsauna 304
| Pesnm akpaHa 3 | 1jz
Brifop ugeTa. .. 20
MNpozpaqHocTE 3 Mo yMONuaHe0
HasnayeHne naHenn BMOMMOCTMN — YyhnpaBlieHne BUOAUMMOCTbHO WU

napametTpamm oTobpaxeHns ob6bekToB SprutCAM B pasnmyHbIX
pexumax pabotbl npunoxenua (3D-Mopgenb, 2D-leomeTtpus,
MogenupoBaHue, TexHonorus, MNevatb, PTK).

Ha naHenu pacnonoXeHbl KHOMKKW, yrpaBnsoLlmne BUAUMOCTbIO:
o [eomeTpuyeckon mogenu;

Letanu;

3aroToBKu;

OcHacTku;

Pabouero 3agaHus;

PesynbTata 06paboTku;

MHCTpyMeHTa;

OnpaBgkuy;

Tpaektopuu;
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SprutCAM
HaxaTne Ha KHOMKM BKIHOYAET WM  BbIKMOYaeT oTobpaxeHue
COOTBETCTBYIOLLEIO 00beKkTa, MpaBbli LIEMYOK Ha TOW XKe KHOMKe
Bbl3blBAET KOHTEKCTHOE MEHI0, 4epe3 KOTOpoe OCyLLeCTBnsAeTcs
yrnpaBneHue Bu3yarnbHbIMy CBOMCTBaMM obbekTa.
M3 KOHTEKCTHOrO MEHI0 AOCTYMHbI CneayoLwme KoMaHabl:

e LlBeTHOM — napameTp onpegensieT, Kak pucoBaTb OOBLEKT:
OOHUM BblOpaHHbLIM LBETOM WM  pasHbIMKM  LBETAMU
(Hanpumep, Cc y4éToM crnega  WMHCTPYMeHTa  npu
mMogenupoBaHun obpaboTkm);

o [lpospayHocTb - Ecnu NYHKT OTMEMEH, TO
COOTBETCTBYIOLUA OOBEKT pUCyeTCA MNpo3payHbiM, Mpu
3TOM CTeneHb Mpo3payHocTM ObObekTa 3agjaeTcd B
nogmeHio CTeneHb NPoO3pavHOCTH.

e MeTannuyeckun 6Gneck. — BKIKYAET  MEXaHW3M
BM3yanusaumu noBepxHocTeW c MeTannmyeckum
oTbneckom;

e Pexum oTOOpakeHuUs — MEpeKnYeHne pPexXMMOB
oToGpaxeHns obbekta (NPOBOMOYHBIA, TOHUPOBAHHbIN,
TOHMPOBAHHLIN C pebpamMu, MO YMONYaHMID), a TaKke
BbIbop cnocoboB nokasa Ten BpaweHusa (3D, 3/4, 1/2, 2D,
no ymonyaHuo). BblGop nyHKTa «nNoO yMOM4YaHUIO»
yKkasblBaeT Ha TO, 4TO OOBEKT [JOMKeH pucoBaTbCs B
COOTBETCTBMM C PEXUMOM, BbICTABMEHHBIM C MOMOLLBIO
KHOMOK U & Ha naHenm yrnpaBneHus
BM3yanuaaunen;

e BbiObop uBeTa OTKpblBaeT CTaHOApTHOE OKHO Bblibopa
uBeTa obbekTa;

e CreneHb NpPoO3pa4yHOCTW PaCKpbIBAeT CMUCOK AOCTYMHbIX
ans Bblbopa 3HayeHMW npo3pavyHocTM obbekTa B
NpoLEeHTax.

He Bce o6bektbl SprutCAM noggepXvBaloT MNOMHbIA  Habop
BMU3yarbHbIX CBOWCTB. Tak, Hanpumep, ONS TPaekTopuuM He WMET
cuny Takue napameTpbl, Kak pexunm oTobpaKeHus, MeTannyeckumn
6neck v gpyrue.
MapameTpbl © Habop oToGpakaembix OOBLEKTOB 3agatoTcs
MHAMBUZYanNbHO ANs Kaxgoro pexunma padboTel SprutCAM. B pexume
"MogenupoBaHue" kHonka "Pe3ynbTaT o00paboTku" ynpaenseT
BMOUMOCTLIO  3aroToBKW, nogBepraemon ob6paboTke, BO BCeX
OCTanbHbIX pEeXUMax — BUMOUMOCTbIO pesynbTata 06paboTku
BbIOpaHHONM onepauuy Unn BCEro TEXHONOrMYecKoro npowecca, ecnu
HW OfHa onepauus He BblOpaHa.
HacTtpolikn 061beKTOB coxpaHstoTcs B danne HacTpoek SprutCAM um
3arpykaloTcs U3 Hero Npu KaXKgom 3anycke.

21.10 Pexumbl paboTbl

3aknagku rnaBHOM NaHenu cnyxart Ona ynpaeleHnda TeKywnm
pexmvom pa6OTbI CUCTEMBbI.

B pexnme “3D Mogenb” (3Ha4yok o ) MPON3BOAATCH: UMMOPT 13
¢annoB nepefayn reomeTpuyeckon WHgopmaumn, KoppeKkTUpoBKa
CTPYKTYpbI reoMeTpu4ecKomn mogenu, NPOCTPaHCTBEHHbIE
npeobpasoBaHns OOBLEKTOB, reHepauusi HOBbIX 3MEMEHTOB U3
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CYLLECTBYIOLLMX, @ TaKke YynpaBfieHne Bu3yanbHbIMU CBOWCTBaMMU
00OBEKTOB.

BctpoeHHas “2D MeomeTtpusa” (3Hayok @) no3BorisieT co3gaBaTb
ABYMEpHbIe reomeTpuyeckme obbekTbl B NPOM3BOSIbHBLIX MIIOCKOCTAX.
Cpepa vmMeeT MOLLHbIE CPeAcTBa MOCTPOEHUS napaMeTpu3oBaHHbIX
reoMeTpuYecknx Moaenen n BO3MOXHOCTb MPUBA3KM K KoopAuHaTam
TpexmepHon moaenu. NocTpoeHHble 2D KOHTYPbI M TOYKU MOTYT ObITb
ucnonb3oBaHbl MNpUM  3agaHuM  napamMeTpoB  TEXHONOMMYECKUX
onepauun.

B pexume “TexHonorusa" (3Ha4oK w) dopmMmupyeTca npouecc
obpaboTkn aetanu, KOTOpbIV npeacraenseT coboi
nocrnegoBaTenbHOCTb TEXHONOrMYECKMX onepaunii pasnmnyHbIX TUMOB,
NPOM3BOAATCS HAacTpoMKa BCEX MNapameTpoB  TEXHONOMMYecKUx
onepaumMi W pacyeT TpaekTopuum WHCTpymeHTa. C  3aknagku
OCyLLeCTBNAETCA [AOCTYn K MNOCTIpoueccopy [Ans  reHepauuv
yNpaBnsoLLmMX Nporpamm.

B pexume “MopenupoBaHme" (3Ha4yokK h) oTobpaxaeTcs
MOZEenMpoBaHmne npouecca obpaboTku getanu.

21.11

OKHO neyaTu

padmyeckne obbekTbl, oToOpaxaemble B okHe SprutCAM, moryT
OblTb HaneyaTaHbl C BbICOKUM paspelleHVeM U  yKasaHHbIM
MacwTabom. KavectBO nevyatm onpegensieTca  paspelleHnem
npuHTepa. Habop oTobpakaembix 0OBHEKTOB, BUA, MacliTab v npouyne
napameTpbl 33al0TCA B OKHE NevaTu.

NevaTs

=]
]

b=
&
=
=2
=
b=
2
@
&
2

Q@ - CTaH,D,apTHbIe BMnAbl BbICTaBAT
M306pa>KeH|/1e B aKTMBHOW cucteme KoopAauHart.

| [ Global TS Elo - & x
KoopAuHar.

- W3MEeHAEeT aKTUBHYK CUCTtemMy

~| - onpenensieT macwTab nsobpaxeHus.

- e W
¢€“\pl"1‘;‘-i - BbinonHawT Te ke dQyHKUMK, YTO MU

COOTBETCTBYHOLLME KHOMKN B rMaBHOM OKHe.
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SprutCAM

KHonku yn

adBJ1IEHNA OMNMNCaHbl HWXeE.

- NOKa3blBaTb 3aroToOBKY

- NokasbiBaTb 0OpabaTtbiBaeMyto MOLENb

- MOKa3bIiBaTb TpaeKToputo

- NOKa3blBaTb pe3ynbTaT MOAENTNPOBaHUA

- HacTpolika NnapameTpoB NpUHTEPa

- BbIBO4 Ha neyaTtb

lMpumeyvaHue: Bbigod Ha nevyamb Moxem rnompebogamb HEKOMOPO20 8peMeHU Orsi
gopmuposaHusi mpebyemozo u3obpaxeHusi. Bpemsi ebigola Ha
nedyames O0KyMeHmMa 3agucum om 8blbpaHHO20 hopmama bymaau.
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2.2 OKHO CUCTEMHBIX YCTAHOBOK

OKHO CUCTEMHBIX YCTAHOBOK BbI3blBAETCS Ha)XaTMeM KHOMKU ﬁ Ha
rmaBHOM naHenmu unuM BblGopoMm nyHkToB HacTpoikn—>Ipaeka
OCHOBHOIO MEHIO.

Cuctemuble yctanoerH (SCKernel.cfg)
My | EgmHiuel | Brsyanksauwna | Leeta | Munopt | 2D MeomeTpna | PTE |
COXPaHNTE KaK,., |
MNarkwK 1
. JarpysHTE |
MpoekTen: [${3PRUTDIRProjects ~ || (] J
WMNOpT: | $(SPRUTDIRY\Madels « | L]
Y1 |$(PRIDIR) ==
MocTnpoueccopel: [$(SPRUTDIR)\Postprocessors w |l |- |
BT
akn: |SprutCAM_rus x| |l
Aselc: Pycckud (Russian)
Cnocof coXpaHEHHA MPOEKTa
KpaTkmi 2 MonHeR
COxXpaHAITCA MapaMeTpE! M TPSEKTOPHKH ONEPALMH, 3 TaKMHE NPOMENY TOHHEIE
COCTOAHKA 3arO0TOBKH,
MoATEEpH AEHHE da |
[MPH NONEITKE NEPENMCATE CYILECTEYHILLYHD YNIPAENARILLYHD MpOrpay |
DTMEHA |
[OpHMEHHTE I

Bce napameTtpbl coxpaHstoTca B *.cfg dpavnax. Onsa sarpysku mnm
COXpaHeHMs1 napamMeTpoB credyeT BOCNOMb30BaTbCHA KHOMKamu,
pacrnonoXeHHbIMM B MNpaBol 4actnm okHa. KonuyectBo painnos
HaCTpOoeK, KOTopble MOryT BbITb CO3[4aHbl, HE OrpaHNYEHo.

KHonkun okHa cMCTeMHbIX YCTaHOBOK

e <[la> 3aKpblBaeT OKHO, COXpPaHAs HACTPOMKW B TeKyLUui
davin KoHdUrypaumm w NpUMEHsas UX Ans  TekyLllero
pexuma paboTbl.

e <OTMeHa> 3aKpblBaeT OKHO C OTMEHOW BCeX cAenaHHbIX
N3MEHEeHUN.

o <[lpUMeHUTb> 3aKpblBaeT OKHO U MPUMEHSIET HaCTPOMKMK
ONd TeKywero pexmma paboTbl

e <CoxpaHuUTb KaK...> 3aKkpblBaeT OKHO, COXpaHsd
HaCTPOWKM B dann KOHdpUrypaumm 3alaHHbIN
nonb3oBaTeneM, U genaet 3T0T dann HacTPOEeK TEKYLLUM.
HacTpoiku npuMeHAlTCa W Ana  TeKylwero pexuva
paboThbl.

e <3arpy3uTb> 3arpyaeT HacTPOWKMN U3 yYKa3aHHOro dpanna
KOHUrypauum n gernaet ero TeKyLIUM.

Ecnn npu 3anycke cuctemMbl goann HacTpoek He ByaeT obHapyXeH, OH
OyOoeT cosgaH aBTOMATMYECKM M BCe HacTponkn ByayT BbiCTaBMeHbl
Mo YMOYaHMIo.

OKHO COCTOMT U3 CrieayoLLMX CTPaHWLL:
o "Tytn"
"EanHuupbl”
"Busyanusaums’
"LiBeta"
"Imnopt"
"2D NeomeTpus'
"PTK"
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2.21

3aknapaka lNyTtum

CHeTeMHble yeTaHoBKM (DASprutCAM 2007\SprutCAM. cfg)

MyTW | Egnruuel | Busyanusaga | LUeeta | Mwnopt | 2D Meometpua | PTK

Mankm

Mpoeiter | $(SPRUTDIRYProjects  Coxparuims ek |
VimnopT: [DrucEs Bomyams |

¥ | $SPRUTDIRIProjects NG

] [

MocTnpougccope: | fUSPRUTDIRPostprocessors

Azern

daiin; | SprtCAM_rus

%]
|

ek PycokWid (Russian)
CNocof CoxpaHEHMA NpoekTa

KpaTkui 2 MonHel

COXPEHARTCA NARAMETRE M TRREKTORMM ONEPaLMN, & TaKKE NPOMERYTOHHBIE
COCTOAHNA SAMTOBKM
&s |
NoaTeep# eHIEe
OTMEHS |
oM NONBITRE NEPENMEATE CYILECT BYILLYID YIS E A LYI0 MR0 TEMMY =

pimeHITE |

Ha aTOM cTpaHuue HacTpauBalTca MNyTM MO yMOMYaHU Ans
KaTanoros XpaHeHunsa phannos CUCTEMBI.

Katanor TMpoekTbl ucnonb3yetcs ANns 3arpyskM W COXpaHeHust
NMPOEKTOB.

MyTe UMnopT ykasbiBaeT Ha KaTtanor, U3 KOTOpPOro no yMOSYaHuio
OyayT 3arpyxarbcs dannbl reoMeTpu4ecKnx mMozeneu
(vmnopTupyeMble dannbl).

leHepupyeMble MOCTMNPOLIECCOPOM  YNpaBnsioLMe NporpaMmbl Mo
yMon4yaHuto ByayT coxpaHaTbes B kaTanore YI.

darnbl  nacnopToB  nocTnpoueccopa Mo  ymonuyaHuio — 6yayTt
3arpyxartbcs u3 katanora lNocrnpoueccopsbl.

nyTl/I MOXHO KOPPEKTUPOBATb KaK BPYYHYHD, TaK U C MOMOLUbH
ananoros Bbl60pa I'IyTEIZ, KOTOPpbl€ 3anyCKakTCA Ha)XaTuem KHOIMKK

B cucteme mmetoTcs ABe npedonpeeneHHbIX nepeMeHHbIX, KoTopble
MoryT ObiTb MCMONb30BaHbl MNPV 3agaHuM  COOTBETCTBYHOLLMX
KaTanoros:

$(SPRUTDIR) - kaTanor, n3 KOTOporo Obinia 3anylieHa cuctema
SprutCAM.

$(PRJDIR) - kaTanor, ykasaHHbli1 B none MpoekThbl.

Mpn onpepeneHuy peanbHbIX MMEH KaTarnoroB B npouecce paboTbl
SprutCAM yKasaHHble nepemMeHHble oyoyT 3aMeHeHbI
COOTBETCTBYHOLLUM MOSHLIM MYyTEM HAa MOMEHT 3arnycka CUCTEMbI UMK
Ha MOMEHT MoCcreaHero peaakTMpoBaHNs CUCTEMHBIX YCTaHOBOK.

Ha naHenu A3bIkM HaxoouTcs naHenb BbibOpa TEKyLero sibika ans
oToOpaxkeHuss Hagnucen B UHTepdencHbIX OKHax. M3meHeHus
BCTYNSAT B CUITY TOSbKO MpU CriegytoLem 3anycke CUCTEMbI.

Cnoco6 coxpaHeHus npoekTa BBeAEH AN ynpasrneHns pasmepamu
annoB npoekToB. Yem geTanbHee coxpaHseTcs paccyMTbiBaemas
WHpopmaums, Tem 6Gonbwe Oyget pasmep dawnos. B kpaTkom
pexnmMe COXPaHSITCA TOMbKO MCXOAHbIE AaHHble (reoMeTpuyeckas
MoAenb, CUCTEMbl KOOpPAMHAT, onepauMn K KX MapameTpbl), BCS
paccuuTbiBaemas MHopmaumsa He coxpaHsaeTcs. B cpeaHem pexume
AOMNOMHUTENBHO COXPaHSAOTCH TPaeKTopuMn onepauui, a B NOMHOM —
eLLE N NPOMEXYTOYHbIE COCTOSIHMS 3arOTOBKMY.

Ha naHenu MoaTBepxaeHUe MOXHO OTKIIOYMTL 3anpoc Npu NomnbITke
3anvcu ynpasnstoLwen NnporpamMmbl B yXKe CyLLeCTBYIOLLNIA hains.
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2.2.2 EpvHUUbI n3amepeHus

CHCTeMHble ycTaHoBKH (DASprutCAM 2007\SprutCAM. cfg)

Myt | EAMHMUBL | Brzyanizawn | UeeTa | Mmnopt | 20 FeomeTtpma | PTE

ERHILE! M3MEpEHMa
COXpEHMTE Kak... ‘

CHCTEMS MSMEREHIA. | MeTRMHECKS A hd|
MapareTpb! M3mepeHHa 3amysuTh ‘
THHERHEIE BAMHAUL] ¥ -
YIrNoBsie eAHHMLE Mpaaycel
MNoaaua K B HHHYTY
CKOPOCTE PESAHHA W B HHHY TY
EpaLieHHe: O, B MHHYTY

MEpEETRB N0 YIMONHEHKD

F(SPRUTDIRMMetrics xml PepakTHROBaTE

&

Fy

TouHOCTE(3HaKOB Y |3 .

DOPMET BREMEHI | HH MM CC -
s |
OTmeEHS ‘

pHrEHTE ‘

Ha cTpaHuue pacnonaratoTcst HAacTPOVKM eaVHUL, U3MEepPeHnst Moaenu
1 NaHenb HAaCTPOEK NapameTPOB CUCTEMbI MO YMOSTYaHUIO.

INuvHenHble pa3mepbl 3a0alOTCAd B €OMHULAX, COOTBETCTBYHOLLMX
uMnopTMpyeMmon mogenu. BbixogHble OaHHble (hopMUPYOTCS B Tex
Xe egnHuuax. To ecTb AN nonyyvyeHus ynpasnslowen nporpammbl
anga ctaHka YlY B munnuMmeTpax BCe JMHENVHble pasmepbl modenu
OOMXKHbI BbITb 3ag4aHbl B MUMMMMETPaXx.

Yrnosble pa3mMepbl 3a4al0TCA B rpagycax ¢ 4eCATUYHbIMU OONAMN.

MapameTpbl onepaunii MO YMONYaHUIO 3aMNONHAKTCA U3 yKaszaHHOro
Ha naHenu [apameTpbl no ymonuyaHuo danna. [lo kHonke
PegakTnpoBaTb OTKpPLIBAETCH OKHO ANsi M3MEHEHUS! MapaMeTpoB B
BblOpaHHOM dhaine.

To4YyHOCTbL 3HAKOB — KONMYECTBO 3HAKOB MOCMe 3ansaTow Ans
BENMWYMH, KOTOpble OyayT BbIBOAWTLCH B YNPABMSAOLLYIO NpOrpaMmy.
PekomeHnayeTcs ycTaHaBnuBaTb 3HAYEHUE PaBHBbIM UMW HA eOuHWLY
fbonblle, YeM MakcMmanbHasi TOYHOCTb CTaHka (Mnm Tpebyemoe
KONMMYeCcTBO 3HAKOB MOCIE 3ansiTON B yNpaBnsioLLEN Nporpamme).

dopmaT BpemeHu — chopmaT, B KOTOPOM OyaeT nokasbiBaTbCsl BpeEMS
B cucteme (Hanpumep, Bpems o6paboTkn Ha CTaHKe).

2.2.3 3aknagka Busyanusauus

CucTeMHble yeTaHoBrH (D:ASprutCAM 2007\SprutCAM. cfg)
MyTi | Equrvas | Busyanusawia | Lseta | Wanopt | 20 MeomeTtpua | PTE
MNapameTpb! oceH MparYeckoe kHO
HTP NOBORATE | Kypoop mMelwn | COXPAHUTE KaK
[#] AsrmsHaa CK R B b=l _J 7‘
n Pasiiep nosywk (S =
JAnvra ocel (mike.). 150 2 P naey £ FamysuTE ‘
UyBCTBMTENGHOCTE RbIllk _—
BCnomoraTensHeIe 0cu M = Mans
Lmana ocer (nikc.). 40 = AHmasLa
MiH. T Marc:
KaHECTEO BUzyamsaLym
[CnepcnekTuea
Huzskoe i | Bricokoe
D TonbkD NPOCTHIE 30-Thl OpenGL BLICTPBIN METOJ OTPMCOBEM
KNRBMWA YTIRAE NEHNA BUSYANMSELMER
Cxemar  SprutCAM (Th) N0 yrONYaHMD -
KoMaHaa [OpAYHE KNAEHLIK had
EBrifiop 5 + NeEan KHOMKE MBILLM Ia ‘
AobaEnTE K BIOpaHHEM Shift + Beibop
HEEpCHA BEIbopa Ctrl + Bribiop QTmeHa ‘
MICKMMIYHTE M3 BEIBREHHE!: Alt + Beibop
OpKreHRTE ‘
BpaweHne MpAESA KHOMKS MbllK [

Ha cTpaHuue pacnonaraloTcsi cpeacTBa ynpaBfeHusi HacTponkamm
rpacpmyecKmnx OKOoH.
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n SprutCAM

Ha nanenn [MapameTpbl ocel HacTpavBalTCA BUOMMOCTb MU
pasmepbl cuctem koopauHaT. Ocv aKTMBHOMW CUCTEMbl koopauHaT
BCErga puCyloTCs U3 HavasribHOWM TOYKM B peasisHOM MpPOCTPaHCTBe, a
BCrnoMoraTefibHbie OCU OTPUCOBLIBAIOTCS B JIEBOM HVDKHEM YrIly
3KpaHa.

Ha naHenn Ka4yecTBO BM3yanusaumum HacTpamBaeTCsl KayecTBO
n3obpaxeHnss OOBLEKTOB MO YMOMYaHUK. W3MEeHeHne TOYHOCTU
NPOnN3BOAMTCS NepeMeLLeHNEM ABUXKKA B HVXKHEN YacTu naHenu. Yem
BbllLe KayecTBO Bu3yanusaumm 3D oObekToB, TEM Oornblue pecypcoB
notpebyeTca nNpu MX NOCTPOEHUN U OTODpakeHWM Ha akpaHe. Ons
BCEX 3arpyxaembix B AanbHenwem mogenen byanet yctaHaBnuBaThLCS
yKka3aHHas TOYHOCTb.

lpumevaHue: He pekomeHdyemcsi ycmaHaenueamb 8bICOKYI0  MOYHOCMb
gu3syanu3ayuu Ha HedoCcmamo4yHO MOWHbLIX KOMIbomepax u3-3a
B803MOXXHO20 3amelrieHuUs pabomei.

Mo ymonuyaHuio dnar <Mcnonb3oBaTb TOJNILKO MPOCTble 0O0BLEKTHI
OpenGL> otknoyeH. Bkniodats ero crouT B cnyyae, korga
BO3HUKaIOT npobrnembl ¢ oToBpaxeHMem mogenu B rpaduyeckom
OKHe K 3TK npobnembl CBA3aHbl C HenomnHou nogaepxkon OpenGL
BMAeoKapTon unu ee gpamsepamMu.

Ha naHenu Fpa(pvmeCKoe OKHO MOryT ObITb 3agaHbl cneagywume

napameTpbl:

e LleHTp noBopoTta — TO4Yka, BOKpPYr KoTopow Oyger
NPOM3BOAMTBLCS NOBOPOT rpadoUHECcKoro OkKHa.

e Pasmep noBywku - wucnonb3dyetcsa Ana Bblbopa wu

noaceseynBaHns 0OHLEKTOB.

e YyBCTBUTENbHOCTb MbIWMW - 334aeT CKOPOCTb MOBOpOTA
N n3MeHeHus macwTtaba rpaduyeckoro okHa C MOMOLLbIO
MbILLIN.

e  AHumauwms - 3agaeT KONMYeCcTBO KadpoB NPW BbINOMHEHUN
aHUMUPOBAHHOTO AENCTBUS.

o [epcnektMBa - BenMYMHA  UCKaXeHWss  oObekTa
nepcrnekTUBOMN.

e bBbICTpbIN MeTOA OTPUCOBKM — MEpEKoYaeT crnocobbl
nHuymnanusaumm OpenGL gnsi rpadudeckoro okHa. [pu
BKITIOMEHUN OMNuUMM Ha OGOMbLUMHCTBE BUOEOKAPT 3aMeTHO
yBenum4MBaeTcs CKOpocTb npopucoBkn. OgHako B psge
cnyyaeB [panBepbl BUAEOKAPT HecTabunbHo paboTtaioT B
TakoM pexuMe M3-3a Hanmuna owmnbok B MX peanusauuu
(BO3MOXHO MNOSABMEHME HEMEPEPUCOBAHHBIX Y4YaCTKOB U
T.n.). Tpn OTKNIOYEHHOM ObICTPOM METOAE OTPUCOBKM
rpacduyeckoe OKHO paboTaeT CTabunbHO CO BceMMU
BUAEOKapTaMM.

lMpumeyvaHue: [1od onepayuoHHol cucmemoti Windows Vista ripu eknwoyeHHoU
meme Air Glass paboma SprutCAM 603mMoxHa mornbKo rpu
OMKIOHEHHOM 6bICMPOM Memode OmpuUCOBKU.

Ha naHenn KnaBuwwu ynpaBneHus Bu3yanusauuen BbiOupaetcs
Tekywaa cxema "ropsaumx” knasuwl. B cucteme SprutCAM 3anoxeHo
4 cxembl "ropaumx" KnaBuvLl, OHM CO34aHbl Anga obneryeHns paboTbl
TeM nornb3oBaTensM, KOTopble WMEKT OonbiT paboTbl € ApyrMMmu
cucteMamMu. HasHayeHust ropsiumx KnaBuL MoKasaHbl TOMbKO Ans
crnpaBku. V3MeHATb ropsiive KnaBWLIKM  Hemnb3sl, MOXHO TOSbKO
LENMKOM NMOMEHSTb TEKYLLMIA Habop.
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2.2.4 3aknaaka LiBeta

MNo3Bonsiet yCTaHaBnmBatb W penaktnpoBatTb LUBETOBYHO CXemy,
NCnoJib3yemyr B CUCTEME.

CucTeMHble yeTaHoBrH (D:ASprutCAM 2007\SprutCAM. cfg)

MyTd | EpHALL Elmsyanmsa\_l,m” LlgeTa |U1Mr|np1 20 leomeTpra | PTH

UseToBaa cxema:

TPapMEHTHEIA oK ¥ron magredTs: -90 COXPEHUTE Kak... ‘

Mo YR TEHMD j - \

Mpadu4eckos OkHO
CHCTEMB KODRAKHAT
30 Mogens
20-TeomeTphua
(= TexHonoma

TpeeKTOPKA

Mpeg e spMTENEHEN Npod

TREEKTOPMA YCKOREHHOR

MogenMpoe sHre

[£] [m [

. HepHein
da ‘
OTMEHS ‘

NpKraeHNTE ‘

B none LiBeToBasA cxema MOXHO BblGpaTb OAHY M3 YCTAHOBIEHHbIX

LUBETOBbIX cxeM. [lpu HaxaTuy Ha KHOMKY sl MOXHO BEPHYTb
3Ha4yeHWs1 LBETOB B CXEMaX, YCTaHOBJEHHbIE MO YMOSYaHWUIO, WIH,
ecnu BolbpaHa LUBeToBasi cxema <flpyrasi>, TO 3arpysutb B 3Ty CXemMy
3HaYeHMs OOHOW U3 OPYINX LIBETOBbIX CXEM.

Moa uBeToBOW CxemoW, B BuAEe APEBOBWOHON CTPYKTYpPbl, NOKa3aHbl
3HaYeHUs LIBETa OTAENbHOrO arnemMeHTa. ATU ANemMeHTbl pasbuTtbl Ha
rpynnel: Fpadmyeckoe okHo, LiIBeT cuctembl koopauHat, Moagens,
2D-TeomeTpusa, O6pabotka, MogenupoBaHue. PackpblB HyXHYHO
rpynny, MOXHO pefakTMpoBaTb 3HayeHus LBeTa noboro anemeHTa
rpynnbl. LiBeT Tekywero anemMeHTa HasHadaetcd B none LiBet
BbIDOPOM HY>XHOFO 3HayeHus u3 BbiMagawowero cnucka. B none
Pexum ycTaHaBnMMBaeTCA pPEXMM MOKa3a 3NeMeEHTA: C 3anvBKOW UMnn
6e3 3anuekn. [lepemewieHnem pasmxkka [Mpo3pavyHOCTb MOXHO
YCTaHOBWTb MNPO3PaYHOCTb TEKYLLEro afemMeHTa.

®naxkom [pagneHT MOXHO YCTAHOBUTL/OTMEHWUTb rPagUEHTHYHO
3anuBky rpacduyeckoro okHa. LiBeTa 3anMBkM HasHadalTcs B rpynne
Mpacdmyeckoe okHo: LiBet rpagueHTta 1 1 LiBet rpagueHTa 2. B
cryyae, Korga rpaguveHTHas 3anuBka OTKI0YeHa, [Anis 3anuBKu
rpaduyeckoro okHa ncnonb3yetcs LiBeT rpagueHTa 2.

B none Yron rpagmeHTa MOXHO 3adaTb yron rpaumeHTHon 3alrinBKW.
Yron 3agaeTca OTHOCUTENBHO BepTVIKaﬂbHOIZ ocwu.

2.2.5 3aknagka Amnopt

Ha aToii cTpaHuue HacTpauBarTca o0Liue napameTpbl umnopTta
CUCTEMBI.
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CHcTemHble yeTanopiw (D:ASprutCAM 2007\SprutCAM. cfg)

MyTW | EanHuupl | Busyanusapa | Leeta | MMNoRT | 20 Feometpua | PTK

MMNORTHRY EMEIS THME!

- COXPaHATE Kak |
Todkmn [] Mmnapt & nposepkoi neTens(XT-scerma) ~ izl
KpHEEE om TO4HOCTE ANMPOKCHRSLIM KEMEBIX JamysuTe |
MoBepxHOCTH

Tena

fa |
DTwEHS |

OpmeHTE |

B rpynne UmnopTupyembie TUNbI 3a0at0TCS TUMNbl FTEOMETPUYECKNX
00bekToB, KOTOpble OydyT MMMOpTMpOBaHbl M3 dannoB obmeHa
reoMeTpuyeckon  UHdopmMaumen. Ecnn  dnaxok  Hanpotus
OnpedeneHHoro Tuna OTCYTCTBYeT, TO COOTBETCTBYHOLLME OOBEKTHI
npu UMNopTe UrHOPUPYIOTCA.

®nar <WAmnopt ¢ npoBepkon netenb(XT-Bcerga)> (MmnopTt c
NPOBEPKOW BbIKMAbIBAHUA NeTenb) BKNOYaeT nNpoBepky "crnyyvanHbix"
N HEOOBACHUMbIX C reoMeTpu4ecKon TOouku 3peHus neTtenb. Ecnu
dnaxok BKIIOYEH, TO Takue neTnu urHopupytotcsa. pu mmnopte
mMogenu n3 XT-chopmata Takas npoBepka Npon3BOAUTCH HE3ABUCUMO
OT COCTOSIHUS chraka.

Ecnn npu umnopTe Heobxoaumo GyaeT npeobpasoBaTb KPMBYH, TO
annpokcumauust BygeT nNpousBoAUTBCSH C YYETOM YKasaHHON B OKHe
To4yHOCTH annpoOKCUMaLUN KPUBbIX.

2.2.6 3aknagka 2D NeomeTpus

CTpaHVILI,a npegHa3Ha4vyeHa Ona 3aaHua napameTpoB BCTpOGHHOVI
cpeabl ABYMEpPHbIX I'IOCTpOGHVIl7| CUCTEMBbI.

CHcTemHble yeTanopiw (D:ASprutCAM 2007\SprutCAM. cfg)

MyTW | EanHuupl | Busyanusapa | LeeTa | Mmnopt | 20 MeameTpua | pTE

NapameTpe BMsyandsaL9

TONUWHE MAHIA KOHTYpa: |2 COXpaHNTE KaKk |

<] [«]>

TouHocTe oToGpeHeHna; (2 JamymTe |

War ceTh |2

LLpHeT | |Lucida Console &

ABTOMATHHECKOE Y¥AANEHWE HEMCMIONBIYEMEIX INEMEHTOE

fa |
DTwEHS |

OpmeHTE |

B none TonwuHa nNUMHWA KOHTYpa 3agaéTca TOMWMHa JIMHWUA,
oToGpaXkaeMbIX Ha 3KpaHe, B MUKCENSAX

B none To4yHOCTb OTOOpakeHUA 3aOaETCA KONMMYECTBO 3HAKOB
nocne 3anaTon Npu oTobpakeHUn TEKYLLUUX KOOpAUHAT.

B none LUlar ceTkn 3agaétcs paccTosiHMe Mexay OBYMS y3namu
BCMOMOraTeNnbHOW  CEeTKW, 3TO  paccTosiHMe  Uu3MepsieTcs B
MCMNonb3yemblX eanHULAxX U3MepeHMs.
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Mpn HaxaTun Ha kHonky LUpudT MOXHO HasHaunTb WPUAT TekcTa
ONs OKHa oTnagyuka.

ABTOMaTUYeECKOe yAaneHue Heucnosib3yeMbiX 3N1eMEHTOB —
MPOMEXYTOYHbIE MPOCTENLLNE reOMeTpUYecKne 3nemMeHTbl, KOTopble
He  WUCMONb3ylTCS  MpPU  NOCTPOEHUW  APYIUX  SMEMEHTOB,
aBTOMaTnU4eCkKn ygandarTcAa npu BbiXxoge U3 cpedbl reOMeTpUu4eCcKunx
NOCTPOEHUI.

2.2.7 3aknapka PTK

CHcTemHble ycTanosrn (DASprutCAM 2007\SprutCAM. cfg)

MyTH | ERMHMUL | Brayanizawda | UeeTa | Mmnopt | 20 Feometpua | PTE

Wra wafnona: $CSPRUTDIR)Patternsidefault himl
— COXPEHMTE Kak... ‘

Mpomanama npocroTpa PTE ‘

JamysuTe
() No yraoHaHmo

@ Apyras
CProgram Filesiicrosoft O1fice2FFICET T WINWORD EXE

da ‘
DTmeEHS ‘

NpKraeHNTE ‘

[laHHOe OKHO NpegHa3HayYeHo Ans HAaCTPOWKM NapaMeTpoB reHepaumm
pacyeTHO-TexHonornyeckon kaptol (PTK). PTK dopmupyeTtca B
¢opmate HTML.

Mpu cosgaHun PTK wucnonesyetca dawnn-wabnoH. Co SprutCAM
MOCTaBNSATCA HECKOSIbKO FOTOBLIX LIAOMOHOB, M3 KOTOPLIX MOXHO
BbIOpaTb HY>XHbIW. Tak e CyLleCTBYET BO3MOXHOCTb Cco3aBaTb CBOU
avinel WabnoHoB, Ans 3Toro HeobxoamMmo 3HaHue a3bika HTML. 3a
bonee nogpobHOW WHopmaumerr NO 3TOMy BOMPOCY cregyeT
obpalLaTbecs B CNy0y NoadepKKu.

CosgaHHbin B dpopmate HTML OOKYMEHT MOXHO Cpasy COXpaHuTb,
nmbo nNpocMOTPeTb M OTKOPPEKTUPOBAaTb €ro npu HeobxogumocTw.
IOna coxpaHeHus PTK 6e3 npocmoTpa criegyeT ybpaTb ranouky c
onuuu Mporpamma npocmoTtpa PTK.

[na npocmoTpa co3aaHHOro AOKyMeHTa MOXHO BOCMONb30BaTbCA Kak
nNporpaMmMon no YMOMYaHWUO, Ha3HA4YeHHOW Ans [aHHOro Tuna
dannoB, Tak U nporpaMmmon onpeneneHHon nonb3oBatenem. [Ona
3aflaHua Opyroro MpuroXeHust B KadecTBe pefaktopa [AOKYMeHTa
cnefyeT ykasaTb MNOMHbIA  NyTb OO UCNOMHAEMOro  danna
NPUNOXEHNS.

1-57



SprutCAM

2.3 UCNOJNb3YEMbIE ®AUNbI OBMEHA

OAHHbBIMU

2.31

Pannbl NPOEKTOB

MpoekT coaepXut BCHO WHMOPMALMIO O COCTOSHUM CUCTEMbl Ha
MOMEHT  3anuWcu, TeOMETPUYECKYID MoAenb, TEeXHONormyeckme
onepauun, Ux napameTpbl U cocTosiHMe. COXpaHATCA MPOEeKTbl B
oTaenbHbIX dannax ¢ pacwmpeHmem STC. dann npoekta sABnsieTCs
CaMOOOCTaTO4HbIM, COAEPXUT BCIO Heobxoanmyo nHdopmaumio Ans
reHepauuny TpaeKkTopun MHCTPYMEHTA, U He TpebyeT Hanmums annos
MMMNOPTUPOBAHHLIX MOAENEN.

MpoeKTbl MOryT COXpPaHSATbCS B KpaTKOM, CPedHeM M MNoapoBHOM
pexnme. B KpaTKkOM pexxmme COXpaHsItoTCS TONbKO UCXOAHbIE AaHHble
(reomeTpuyeckas Mogernb, CUCTEMbl KOOPAWHAT, onepaumm U ux
napamMeTpbl), BCA paccyntbiBaemMasi MHpopMauusa He coxpaHsieTcs. B
CpedHeM pexume OOMOSHUTENbHO  COXPaHSTCA  TpaeKTopuu
onepauuin, a B MOMIHOM — MPOMEXYTOYHbIE COCTOSIHAS 3aroTOBKM.
Pexnmbl coxpaHeHusi npoekTa nepeknioyatoTcd B OKHe CUCTEeMHbIX
YCTaHOBOK WInW B Anarnore Boibopa MMeHM COXpaHsSIEMOro NpoekTa.

[ns ynpaBneHusi NpoeKkTamu CryXuT MeHio dais OCHOBHOIO MEHH)
cnctembl. PyHKUMM paboThbl ¢ NpoekTamMn NpoaybnmpoBaHbl B raBHON

"
naHenu ynpasfeHUss KHoMKamm —1 . H = MpoekTbl Takke
MOTyT ObITb OTKPbITBI C Mcnonb3oBaHueMm ¢yHkumm Drag and drop,
T.e. 0ObIYHBbIM "NepeTackmBaHMeM" panna npoekta B paboyvee OKHO
NPUNOXeHNsi, a TaK e nepegaBaTbCAd MapamMeTpoMm Mpu 3anycke
SprutCAM 13 KOMaHOHOW CTPOKN.

2.3.2 Wmnoptupyemble channbil.

B SprutCAM nmeetcs BO3MOXHOCTb UMNopTUpOBaTh
reoMeTpuyeckylo mogenb 13  NOObIX  KOHCTPYKTOPCKMX MMM
ansanHepckux cuctem (CAD-cnctem mnm mogenepoB) yepes dannbl
obmeHa gaHHbIMM dopmatoB: IGES (*.igs, *.iges), DXF (*.dxf), STL
(*.stl), VRML (*.vrl), PostScript (*.ps, *.eps), unu Hanpsimyto u3 CUCTem
Rhinoceros (*.3dm) u CIMPYT (*.sgm), Parasolid (x_t; xmt_txt). Habop
UMNOPTUPYEMbIX HainoB 3aBUCUT OT KOHUrypauum cuctembl U
MOXET  M3MEHATbCA  onuuoHanbHo. Habop  MmnopTupyembix
dopmatoB anfioB  MOXeT ObiTb pacluMpeH NoAKMYEHMEM
OOMNOSTHEHWI yepes MacTep [JononHeHunn. [ononHeHuns
OPUEHTUPOBaHbI Ha HACTPOMKYy coBMecTHoW paboTtbl SprutCAM c
paznuyHeiMn  CAD-cuctemamm un  MNO3BONAOT €My  HanpsMyio
OTKpbIBaTb halinbl MPOEKTOB 3TUX CUCTEM.

leomeTpnyeckaa wmogenb obpabatbiBaemon pertanu, 3aroToBKW,
TEXHOJIOTMYECKON OCHACTKM MoxeT ObiTb nogrotoBneHa B nobow
KOHCTPYKTOPCKOW WNM  AM3alHEepCcCKoM cucteme W nepejaHa B
SprutCAM uepes3 oavH 13 nogaepxmeaeMbix HOpPMaToOB nepegayu
AaHHbIX. SprutCAM xopowwo uHterpupyetcs ¢ nobon CAD-cuctemon.
BHyTpeHHsin ~ Mogenb  nogdepkvBaeT — pasnuuyHble  hopMbl
NPeacTaBneHnst TBEPAOTENbHbIX, MOBEPXHOCTHbIX, CETOYHbIX MU
KPMBOMNMHENHBIX reOMeTpuyecknx obbekToB. bnarogapss aTomy,
npeacrasneHne reometTpuyeckon uHdopmauun B SprutCAM,
NPakTU4eCcKNn He OTNMYaeTcss OT BHYTPEHHEro npeacTaBrieHus
reometpunm B OonbwuHcTBe CAD-cuctem. Yto akTyanbHo Ans
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NCKITIOYEHNA NCKaXeHnd moaenun npu nepenade m3 O,El,HOVI CUCTEMbI B
npyryto.

2.3.3 ®dannbl HacCTPOUKM NocTnpoueccopa

dannbl HacTPOMKM MNocThpoLeccopa Ha KOHKpPeTHyw cuctemy Uy
nmetoT pacwmpeHne SPP (*.spp). Ins HAacTpOWKM Ha Kaxayt CUCTEMY
Uy cosgaetcs cBon hann HacTporkn. Painn HaACTPOMKU COAEPXKUT
BCHO Heobxoavmyto MHGopMaLnio o CTOVKe yry [
OTKOMMUIIMPOBAaHHbLIE MNOAMNPOrpaMmMbl 0O6pPaboTKM TEXHONMOrMYECKNX
komaHg. dann HeobxoauMm MOCTNpoueccopy Ans npeobpasoBaHus
Habopa TEeXHONOrMYecKUX KOMaHZ B YNpaBnsloLWylo nporpammy Anis
3TOM CTOVKKU. Dannbl MCNONBb3YTCA NOCTNPOLECCOPOM, a CO34aloTCs
n pegaktmpytotcsa NeHepaTopoM NOCTNPOLLECCOPOB.

Bubnnoteka noctnpoueccopoB (*.spl) MoxeT Bknwo4vaTb B CebsA
HEeCKOMbKO MOCTNpoLeccopoB. bubnuotekn nNOCTNPOLECCOPOB He
pefakTupyoTcs.

PanHne Bepcum SprutCAM pabotanu c nocTnpoleccopamu,
onucaHHbIMM B [OByX (pannax C coBnagarvwumMun WMMeHamu, HO
pasHbIMKU paclumperHuammu (*.inp n *.ppp). CywecTsyowme dannbl
*.ppp MoOryT ObiTb WCMOMb30BaHbl ANA reHepauun YnpasristoLwmx
nporpaMm u B Tekylen sepcun. Ho ecnun tpebyetca npeobpasoBaHne
B HOBbI dhopMaT WUnuM pefakTupoBaHue danna HacTPOMKM npwu
nomow [eHepaTopa nNoOCTNpoUEcCOpPoOB, TO Heobxoaumbl ob6a

cdavina (*.inp v *.ppp).

2.3.4 ®dannbl ynpaBnawowmux nporpamm

YnpaBnswwas nporpaMma reHepupyeTcsa MOCTMPOLEeCCOPOM MNyTeMm
npeobpa3oBaHnsi NOCNefoBaTENIbHOCTM TEXHOJOMMYECKMX KOMaHg B
nocrnefoBaTenbHOCTb KOMaHAa Ans BblOpaHHoW cTonmku YlY no
npasunam, on1caHHbIM B dparne HacTponkM noctnpoueccopa (*.spp).

YT BbIBOAMTCSA NOCTNPOLECCOPOM B OBbIYHbIM TEKCTOBLIN dann. Vms
darina moxeT ObiTb 3a4aHO B MOCTMPOLECCOPE HEMOCPELACTBEHHO
nepen reHepaumen. PaclumpeHve BbIxogHOro anna ykasblBaeTcs B
avine HacTpoviku noctnpoueccopa Ha ctonky Yy (*.spp). To ecTb,
yrnpaBnsioLWme nporpaMmMbl Ans pasnuyHbix ctoek YUIMY moryT mmeTb
pasHble paclMpeHus, NOTOMY YTO AMsS UX reHepaumm MUCMonb3yTCA
pasHble dpansibl HACTPOWKN.

MNepegaya ynpaensawowen nporpammbl C KOMMbOTEPA, HA KOTOPOM
yctaHoBrneH SprutCAM, HenocpeaCcTBEHHO Ha CTaHOK, MOXET
OCYyLLEeCTBNATbCA nobbim NPUHATBIM Ha nNpeanpuaTtun cnocobom.

2.3.5 Jkcnopt o6bekToB B DXF

leomeTpnyeckne o0bekTbl cuctembl SprutCAM moryt  ObiTb
coxpaHeHbl B dhopmate DXF. B Tekylien BepcuuM 3KCNOPTUPYIOTCS
TONBKO TOYKM U KpuBble. TEKCT, CO30aHHbIN B CUCTEME, COXPAHSETCSH
B Buge cnnaviHoB. KoHTypa, NOCTpoeHHbIe B pexume 2D-reomeTpus,
COXPaHSATCA PacnonoXeHHbIMU B mrockoctn XY, He3aBUCMMO OT
peanbHoi OpMeHTaLMmM NokarnbHbIX CUCTEM KOOPAMHAT.
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3 NOAroTOBKA FEOMETPUYECKOM
MOAEIH

I'Iepexo,u, B PEXUM NoAroToBKU FGOMeTpW—IeCKOIZ Moenn oCyllecTBndAeTCA
BbI60pOM 3aknagkm 3D Mogenb B rnaBHOM OKHE CUCTEMBI.

B pexume “3D Mogenb” npon3BoanTCS:
e  VMMMOPT U3 harnoB ob6MeHa reomeTpUIECKoON MHpopMaLnen;
e  KOPPEKTUPOBKA CTPYKTYPbl FEOMETPUYECKON MOLENN;
e  MPOCTPaHCTBEHHbIE npeobpasoBaHus reomMeTpu4ecknx
0ObEKTOB;
e reHepauusi HOBbIX 3NIEMEHTOB M3 CYLLECTBYIOLLUX;
e ynpaBneHue BMU3yarbHbIMU CBOMCTBAMU OOBHEKTOB;

HocTyn Kk anemMeHTaM MOAENu OCYLecTBRseTCs, Kak 4Yepe3 OKHO
CTPYKTYpbl MOZENW, Tak U MNOCPeACTBOM WMHTEPaKTUBHOrO Bbibopa Ha
9KpaHe. BbI30B pasnuuyHbiX (YHKUMIA MOXET MNpou3BOaUTLCA 4Yepes
KOHTEKCTHOE MEHI0 TrpadoUYeckoro OKHa W OKHA CTPYKTYpbl MOAENMW.
KHoMkM BbI30Ba 4acTo WCMOSb3yeMbIX (OYHKUUA  BbIHECEHbI Ha
WHCTPYMEHTarbHY0 NaHemnb 3aKrnaaku.
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3.1 CTPYKTYPA FTEOMETPUYECKOW MOAENM

OOCTYMHbIX

WNHCTPYMEHTBI —o = o 4 o 3¢ 2P R

Eca Moaens
=] JeTane

AKTUBHasA

CALEFFLIGS — rpynna
,El,epeBo 3aroToeka
mMopenu QCHACTEE

20 MeomeTpHA
I noBaneHan hpezepHan CK
nobaneHan TokapHas CF

MoBepxHOCTb
pynna “ HDBerHUCTbIS/_

. MoeepxHOCTE14 Bbl6paHHble
ﬂDBEDXHDCTblE'/_ 00ObeKThI

W MoEep=HOCTES

% MogepxHOCTES

Crmcok -V': MoEep:HOCTES

jo-\,' MosepxHoCTES_

“J MoeepxHOCTEG_

W NoEepxHOCTET _ ‘e

W MoeepxHOCTES_ e

W MoeepxHOCTES_ ‘e

% MogepxHocTE10_ €
“J MoeepxHocTell _
“J MoeepxHOCTELZ _

.. MoeepxHocTEIGE
=1

06BbEKTOB Mpynna

4 3
14
5
6
7
g

eomeTpnyeckaa mopenb B SprutCAM npeactaensieT cobow gepeBo
KaTanoros, Wiv Nanok, BHyTPW KOTOPbIX CrpynnMpoBaHbl reomeTpuyeckme
00bekTbl. PaboTa co CTpyKTypOW reoMeTpuyeckon Mogenv HanomMuHaeT
paboTy ¢ dannoson cuctemon B cpege Windows.

lMpumeyvaHue: Takxe Kak u 8 hausoeol cucmeme, 8ce 0O6bEKMbI 8Hympu OOHOU

epynbl OO/MKHbI UMEMb pasHble UMeHa. Hanu4ue HecKorbKux ob6bexkmos
€ 00UHaKO8bIMU UMeHamMu 8Hympu 0OHOU epyrrbi He JorycKkaemcs.

B oOKkHe CTPyKTypbl reoMeTpuyeckol  MOAENU  cocpedoTodeHo
GONbLUMHCTBO (PYHKUMUIA [ONS KOPPEKTUPOBKU CTPYKTYpbl Modenw. [pu
CO3aHUN HOBOTO MPOEKTa aBTOMAaTUYECKN FreHepUpyeTCcs rnaBHasi rpynna
reomeTpuyeckor mogenu - Bca Mopenb, koTopasi COAEPXUT BHYTPU
npegonpeaeneHHble rpynnel: JeTans, 3arotoBka, OcHacTKa.

Yepes rpynny 2D MeomeTpusi Npon3BOANTCHA AOCTYN K reOMeTPU4eCKUM
obbektam (KOHTypaMm M TO4KaMm), MOCTPOEHHLIM B Cpefe [OBYMEPHbIX
napameTpuyeckmx NocTpoeHui. Bce aByMepHblie 06beKTbI CrpynnuMpoBaHbl
B Mankm C WUMEHaMu fOKamnbHbIX CUCTEM KOOPAMHAT, B KOTOPbIX OHWU
noctpoeHbl. O6bektbl nanku 2D TleomeTpus  aBTOMaTUYECKM
OBHOBMAIOTCA NPU BHECEHUM MOObLIX M3MEHEHUN B cpede ABYMEPHbIX
noctpoeHun. B cuny atoro oHM He MoryT ObiTb yAaneHbl, Wu
TpaHcdhopMMpoBaHbl HUrge Kpome kKak B cpedge 2D noctpoeHun,
paspelieHo NUWb WM3MEHEHWE WX BM3yalbHbIX CBOWCTB. OObEKTbl M3
rpynnbl 2D M'eomeTpus moryT 6bITb cKONUpoBaHbl Yepes Bydep obmeHa u
BCTaBMneHbl B Apyryto rpynny. lMocne 3Toro ckonMpoBaHHblE OOBEKTHI
TEPSAT CBA3b CO CPedor [ABYMEPHbIX MOCTPOEHWA M MOryT ObiTb
MOAMULMPOBaAHbLI MIM yAaneHbl Kak NoGon [pyroh reoMeTpudeckuin
0OBbEKT.

pynna [detanb N0  yMOMYaHWO  NPUHMMaeTCd B KayecTeBe
N3roTaBnMBaeMon pfetanu Ans BCEro TEXHONOrMyeckoro npouecca.
MoaTtomMy pekomeHayeTcs MMNopTMpoBaTh M NepeHocuTb B rpynny fdetanb
Te reomMmeTpuyeckne o6 beKTbI, KOTOPbIE ONUCHIBAIOT NOMyYyaeMon aeTarnb.
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B rpynny 3arotoBka cnegyet, npu HeobxoOuMOCTW, 3aHOCUTb MOZErb
3arotoBku. [1py MCNOMNb30BaHWM 3aroTOBOK MPOCTbIX DOPM Nanky nydile
OCTaBNATb MYCTOM.

lpynna OcHacTka npegHasHayeHa ONs  pasMelleHuMs  Mopenen
NpuXBaToOB, YMOPOB, TWUCKOB, MATPOHOB W JPYro TEXHONOrM4ecKom
OCHAaCTKMW.

3.1.11 Twunbl reoMmeTpUYECKUX OO BHLEKTOB

nOBerHOCTVI, CeTKU, KpuBblieé N TOYKUN

Kaxpgbil reomeTpudeckni obbekT: nosepxHocTb (Face), cetka (Mesh),
kpmBas (Curve) nnm touka (Point) — aBnsieTcs HegenMMmbiM 35IEMEHTOM U
He MOXeT ObITb pa3gpobneH Ha Gonee menkue coctaensawwme. iIMeHHO
00BEeKTbl C reOMETPUYECKON CYLLHOCTBIO BAUSAKOT Ha hopMy TpaekTopuu
WHCTPYMEHTa B TEXHONOMMYecKknx onepaumsix. N3 HMX, B KOHEYHOM uTore,
dopmupyeTca geTtanb, 3aroToBKa, OCHACTKa U T.M. B TEXHONOrMYECKMX
onepauusx. na ynobctea paboTbl reoMeTpuyeckne 00bLeKTbl MOTYT ObITb
0o0beanHeHbl B rpynnbi.

B npouecce nMmnopTta Kaxgomy O6'beKTy npuceBanBaeTCcd M4, CoCTodllee
N3 HasBaHus Tuna obbekTa u nopAAKoOBOro HomMmepa. Nma moxeT ObiTb
M3MEHEHO nosib3oBaTesieM B OKHe reomeTqueCKon moagenu.

Mpynna

[‘pynna — 370 anemMeHT reoMeTpudeckon Mmogenu, npeaHasHavYeHHbIn ass
ob6beANHEHNS CXOAHbIX MO HAa3HAYeHUID JMNEMEHTOB B  JIOrMYeckue
eouHuubl.  pynnbl  Ypes3BblMaMHO MNOME3Hbl NpuM  co3daHuym  TMBKMX
npoektoB. OaHaxadbl yKka3aB B KayecTBe napamMeTpoB onepauui rpynmebl,
MOXHO Ierko HacTpamBaTb MNPOEKT Ha mnobble W3MEHEeHWUsI WUCXOAHOMN
reomeTpun. Tak Kak B 3TOM criy4ae HeT HEOOXOAMMOCTM 3aHOBO 3aaBaTtb
JeTanb, 3aroTOBKY M Ap. ANA KaXOoW onepauuu, AOCTaTOYHO MpOCTO
HaMoSTHUTb FPYNMbl HOBLIM COAEPXMMbIM.

AKTUBHas rpynna

_/ BrA MoAEME

_ JleTans
_/ FaroToska x AKTUBHas
_¢ OCHACTKS rpynna

20 MeomeTpHA
pynnbl

B Tekywuii MOMEHT BpEMEHW aKTUBHOM MOXeT OblTb TONbKO OdHa M3
rpynn. PaboTa (umnopT, AeTanusauus, npeobpaszoBaHue 1 T.N.) BO3MOXHa
C obbekTaMu HEMoCPeACTBEHHO BXOASLUMMUN B aKTUBHYIO Ha 3TOT MOMEHT
rpynny. Mpuyem rpynna, HaxoasLasics BHYTPU aKTUBHOMN
BOCMPUHMMAETCA KaK eduHOe Lenoe, U cuyitaetcsa Hegenumon. YTobbl
06paTnTbCH MO OTAENBHOCTU K AMIEMEHTaM, Nexalum BHYTPY noarpynneo,
Hago ee "OTKPbITb", TO €CTb aKTUMBM3MPOBATb. ATW MpaBuia MOSIHOCTbIO
aHanornyHbl npaeBunamMm npu paborte ¢ dannoeon cuctemon. Pabota ¢
dannomMm mnu nankow, Hanpumep 4yepes MNPOBOAHUK, BO3MOXHa TOSbKO
nocne "Bxoda BHYTpb" (OTKPbITUA) Nanku ero cogepaluen.

AKTMBHasA Ha OaHHbLI MOMEHT rpynna B OKHE CTPYKTypbl Mogenu. B okHe
oTobpaxaeTcs TakkKe CNMCOK reOMETPUYECKUX U CTPYKTYPHBIX 3N1EMEHTOB,
BXOOSAWMX B aKkTMBHyl rpynny. Bbibop 9Tux 3nemMeHTOB MOXeT
OCYLLECTBNATLCS Kak HEMOCPEeACTBEHHO U3 CNNCKa, Tak U 13 rpacduryeckoro
okHa. CMeHa  aKkTMBHOW  rpynnbl  NPOU3BOAUTCA  yKa3aHWeM
COOTBETCTBYIOLLIErO y3ra AepeBa B OKHe CTPYKTYPbl MOAENW N BbIGOPOM
C 9KpaHa.
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3.1.2 OKHO CTPYKTYpbl FeOMeTpu4eckom moaenu

OkHo CTPYKTYpPbI FeOMeTpVIHECKOVI mMmoaennm COoCToOUT U3 Tpex naHenem:
naHesnn NHCTPyMEeHTOB, AepeBa Moaesin U Cnncka AOCTYMHbIX 00BEKTOB.

Dliban £y e -]

Mpeobpasceate | MposUHpOBATE | CBBEAMANT |

TpHaHryRALHA | CeYeHHE | TekcT |

MaHenb
3 @ & o g [F e
P kBBR ] VHCTPYMEHTOB
4 Bra mMoaens
B[ s fetam AKTUBHas
B & kopye o~ rpynna
Kpbiwka
HaKOHEUHHE / [epeBo
_/ ZaroToeka mogenu
L4 DCHACTKA
TouKH 3aCEENNHEAHHA CHMCOK
2D MeoMeTpHA AOCTynglx
o6bekToB
Kpbiwka
H DHEHI—;\
\ Mpynna
BbibpaHHbie
06beKTHI

[NoBepxHOCTb

Ha nanenun MHCTPYMEHTOB pacnosioXXeHbl KHOMKU:

LD XxBOR

o

_| — co3gaHnst HoBow rpynnbl. [pynna 6yaeTt co3gaHa BHYTPU aKTUBHOW.

S e
« 3 — pabotel ¢ Oydepom obmeHa (Bblpe3aTb, KONUPOBAaThb,
BCTaBuTb). PyHKUMWM BbipesaTb/konupoBatb paboTaloT C BblAeneHHbIMM
obbektamun. BctaBka n3 Gydepa obmMeHa nNpPou3BOAUTCH B aKTUBHYHO

rpynny.

Ha naHenn pepeBa Mogenu oToOpaxaeTca  CTpykTypa  Bcel
reomeTpuyeckori mModenu. Ysnamu OepeBa SIBNSANOTCA rpynnbl MOAenu,
PacronoXeHHble B COOTBETCTBUM C YPOBHSIMU BIIOXEHHOCTW. AKTUBHasi
rpynna BblgeneHa uBeToMm. [lpu ykasaHMM KypCOpPOM MbIlUM WM C
KrnaBMaTypbl HA HEaKTUBHYIO Fpynny, ykazaHHas rpynna akTMBM3UPYeTCS U
COOTBETCTBYHOLLMM 06pa30oM MEHSETCS CNMCOK AOCTYMHbIX OGBbEKTOB.

B cnucke pOoCTynHbIX OOBLEKTOB OTOGpaxalwTca Bce rpynnbl U
reomMeTpuyeckne OObLEKTbl, HEMOCPEeOCTBEHHO BXOAAWME B aKTUBHYIO
rpynny. To eCTb 3TO MMEHHO Te OObLEKTbl, KOTOpble B AaHHbIA MOMEHT
OOCTYMHbl AnA Bblbopa M KoppekTMpoBku. [ns BbiGopa yka3aHHOro
ob6bekTa U3 cnucka cnegyet KIMKHYTb Ha HEM NEBOW KHOMKOM MbIwin. [pn
ABOVIHOM LLEeNYKe Ha rpynne B CNMUCKe AOCTYMHbIX OOBLEKTOB yka3aHHas
rpyrnna CTaHOBWUTCS aKTUBHOW, W, COOTBETCTBEHHO, U3MEHSETCS CrUCOK
AOCTYMHbIX OOBbEKTOB.

3.1.3 Bbibop o6beKTOB

Bce BuauMble OOBLEKTbI reoMeTpuyeckor Modenu MoryT GbiTb Jerko
BbiGpaHbl C 9KpaHa. JAnemMeHTbl MoAenu, [OOCTyMHble AOns Bblbopa,
NoACBEYMBAIOTCA MNPU HABEAEHWM Ha HUX YyKkasatensa Mbiv. BbiGop
00bEKTa OCYLLECTBNSAETCA MO HaXaTuio NEBON KnaBuwmM Mbliwn. B nroboi
MOMEHT BpPEeMEHM ofdHa W3 MNarnoK [epeBa reoMeTpPUYECKOW MOoAenu
ABnseTca akTuBHOW. lMpu BbiGope kakoro-nnbo obbekTa poauTenbekast
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nanka aToro obbekTa aBTOMaTUYECKN CTaHOBUTCA akTMBHOW. lMepexon B
pOANTENBLCKYD Tpynny (CMeHa akTMBHOM Manku Ha YpPOBEHb BbiLIE)
OCyLLEeCTBMSIETCA MO [OBOWHOMY LWENYKy INEeBOW KNaBuLWIM MbiW B
rpacomyeckom okHe. Takmm ob6pasom, peanu3oBaHa BO3MOXHOCTb
acppbekTMBHOM HaBuraumm no pgepeBy Mogenn 6e3 HeobGXOAMMOCTU
obpalLeHNs K OKHY CTPYKTYpbI.

Bce onepauun mogudmkaLmm 06BEKTOB BbINOMHATCA Haa BblibpaHHbIMU
obbekTamu.

Ons Bbl60pa YyacTu MoOenu WUNn OTAENbHbIX 3NEeMEHTOB HeobXoaMMo
akKTUBM3nNpoBaTb rpynny, HenocpeacTtBeHHO BKITHO4aAKLLYIO 3T
reomMeTpunyeckmne 00BbEKTbI MNK rpynnbl, 3atemMm Bbl6paTb MHTEepecyruwne
00beKkTbl B Crncke LOOCTYMNHbIX 00BEKTOB mnn Fpa(bVI‘-IeCKOM OKHe. Flpvl
Bbl60pe B Fpa(bVI‘-IeCKOM OKHe AOJHKEeH ObITb BKIOYEH PeXnm yKazatens

I Ha rnaBHOW NaHenu ynpaBneHust UNu AoMmkHa ObiTb HaXaTa KrnaBuLia
"S" Ha knaBuaType.

OnemMeHT B rpadMyeckoM OKHe MOXEeT OblTb ykaszaH WM OAMHAPHbLIM
LWEeNYKOM  MbIlIK, WX NPAMOYrofbHBIM — perroHom. [Ona  Bbibopa
NpAMOYroJfibHbIM PErmMoOHOM HaXMuUTe JNeByr KHOMKY MbIWN U, yaoepXunBasa
ee, pacTaHuTe npsiMoyronbHuK. [pyron cnocob Bbibopa — 3TO ykasaHue
NMOBEPXHOCTN B CMMCKE AOCTYMHbIX OO BEKTOB OKHA CTPYKTYPbl MOAENMW.

OnucaHHbI Bbile OObIYHLIA pexum BblOOpa MO3BONSET YyKasbiBaTb
00bekTbl OAMH pas, Mpu 3TOM paHee BbiOpaHHble OOBLEKTbl CTaHyT
HeBblOENeHHbIMU. [Ns MHOXeCTBEHHOro Bblbopa ykaxuTe O0OBLEKTHI,
yoepxuBas knasuwy “ Ctrl ”. Tlpy 3TOM yKasaHHbIN OOBLEKT cTaHeT
BblIOpaHHbIM, ecnn 6bin HeBbIOpaHHbIM M HaobopoT. Ecnn yaoepxuBatb
knasuwy “ Shift ”, To ykasaHHbIN 0ObekT Bcerga OyaoeT CTaHOBUTLCS
BblOpaHHbIM, MpY 3TOM paHHee BblbpaHHble OOBLEKTbI TaKKe OCTalTCs
OTMEYEHHbIMM.

Onga Toro 4tobbl Npon3BoanTbL BLIBOP TONBKO OBBLEKTOB OMNpPeAerieHHOro
TMNa HeobxoaMmo HacTpouTe ®unbTp BbiGOpa o6bekToB. [lpn 3TOM
TONbko O6bLEeKTbl AonycTuMmoro Tuna OyayT oTobpaxaTtbCs B ChMCKe
[OCTYMNHbIX 0OBEKTOB, U BbIOMPATBLCA NPK YKkazaHUM B rpachyeckom OKHE.

3.1.4

PepakTnpoBaHue CTPYKTYypbl reOMeTpu4YecKon moaenm

WNHCTpYMEHTBl —¢ = o 4 o 3¢ 2P R

[epeso
mogenu

Cnmcok
OOCTYMHbIX
obbekToB

. BrAamogens
=] 4 DeTane
CALEFFLIGS
_/ 3aroToeka
_/ OfHacTKa
¢ 2D MeameTpHA
_ TnobaneHan dpezepHan CF
_/ TnofaneHan TokapHan K

lMoBepxHOCTb
Fpvnna & HDBEDXHDCTb13/

AKTUBHas
rpynna

Movnnaz ./ MoeepxHOCTE14 Bbl6paHHbIe
" MosepxHOCT L nDBBDXHDETb15_./_ 00BbeKTbI
NoEeprHOCTES _ «. MNMoeepxHOCcTEIG
NoEeprHOCTES _ 4
! MosepxHOCTES
f ToEepHOCTES 2 3
f MosepxHOCTES 4 Mpynna
ToEepxHOCTE? _ W5
fMosepxHocTed_ YU 6
| MoEEpxHOCTEY _ e
! MoeepxHOCTEL0_ @s
' MogepxHocTELL
' MogepxHOCTELZ
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Mpn pepakTMpoBaHWM CTPYKTYpPbl MOAENM MOXHO co3faBaTb HOBbIE
rpynnbl (yanbl aepeBa CTPYKTYpbI MoZenu), yaansaTb,
Bblpe3aTb/konMpoBaTb B Oydep obmeHa wunu BcTaBnsTb M3 Oydepa
obMeHa reomMeTpu4eckme u CTPYKTYpHble OObeKTbl (MOBEPXHOCTU, CETKM,
KpUBbIE, TOYKWN U TPYNMbl).

MpeponpepenenHble rpynnel  (Bca  wmogenb, [etanb, 3aroToBka,
OcHactka, 2D leomeTpusl), a Tawke BCe OObEKTbI BHyTpu rpynnbl 2D
feomeTpus He MoryT BbITb yaaneHbl unu BblpesaHbl B Bydep obmeHa.
OpHako konvpoBaTb B Oydep obMeHa ykasaHHble 0ObekTbl MOXHO 6e3
BCSIKMX orpaHnyeHnii. CkonnpoBaHHble 06bekTbl M3 rpynnbl 2D MeomeTpus
TEPST CBA3b CO Cpefol ABYMEPHbLIX MOCTPOEHWW M B AarbHenleM
aBTOMAaTUYECKN HEe W3MEHSIOTCA MpW  KOPPEKTMPOBKE OOBLEKTOB BO
BCTPOEHHOW cpefe ABYMEPHbIX NapameTpUyYecKkux NoCTPOEHUN.

Co3aaHue HOBOW rpynnbl

=

KHonka OKHa CTPYKTYpbl T€OMETPMYECKON MOZEeNnV Mo3BONseT
co3naTb HOBYytO rpynny. HoBas rpynna GyaeT co3naHa BHYTPU aKTUBHOM.

Pa6oTa c 6ychepom obmeHa

Ha naHenu WHCTPYMEHTOB, OKHa CTPYKTYpbl MOZENMW, PacrofioXeHbl
KHOMKK ans paboTel ¢ 6ydepom obmeHa.

-

||

}é

1]
.\— BcraBka o6bekTa 13
Bydepa B TekyLyto rpynny

KonuposaTb BbibpaHHble
06bekThl B Bydhep

BbipesaTtb BbibpaHHble
06bekThbl B Bydhep

CkonnpoBaHHble UK Bbipe3aHHble B Oydep obmeHa 06bekTbl MOryT ObITh
HeOOHOKpPaTHO BCTaBIEHbI B aKTUBHYHO Ha AaHHbIA MOMEHT rpynny.

®yHKkuMM npoaybnupoBaHbl B OCHOBHOM MeHio (none [MpaBka) u B
KOHTEKCTHOM MeHI0 rpadmyeckoro okHa. [ocTyn K QYHKUMSAM Takke
BO3MOXEH Yepes3 HakaTue CTaHOapTHbIX COYeTaHMM KHOMOK KnaBuaTypbl:
Ctrl+X, Ctrl+C, Ctrl+V.
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3.2 UMNOPT FrEOMETPUMECKUX OBBEKTOB

mnopT mogenen mn3 ¢annoB nepegayvynm reoMeTpmyeckon MHgopmauuu

OCYLLECTBNAETCH HaXaTMeM  KHOMKK #0 et || u60  0BbIYHBIM
"nepeTtackmBaHnem" carina mogenu B paboyee OKHO NPUIOXKEHNS.

Mpn wmMmnopTe Mogenem C MCNONb30BaHWMEM KHOMkM <WAmMnopTt> B
OTKpbIBLUEMCHA Auarnore Bblbopa HeoOXOAMMO yKasaTb MMMNOPTUMPYEMbIV
dann. B okHe Bblbopa danna MOXHO YyCTaHaBnMBaTb QUNbTP MO
pacwupeHutio dannos. Habop nopgaepxmBaembix ¢opmaTtoB hannos
3aBUCUT OT KOHpurypaumm.

B npouecce vmnopta B OKHe oTOOpaxaeTcs Tekywaa uHdpopmaums o
Xofe npouecca YTeHus danna u cos3gaHus reoMeTpuyecknx OOBHEKTOB.
WHankaTop npouecca oTobpaxaeT NPOUEHT BbINOMHEHHbIX paboT. [Mpu
umMnopte u3 ¢annoB C NPOCTON BHYTPEHHEW CTPYKTYPOW WCMOMNb3yeTcs
OAHOMPOXOAHbIN  anroputMm. YTteHne dpavina w©n  opmmpoBaHue
reoMeTpuyeckorn MoAenu NPoUCXodsT ogHoBpemeHHo. [Mpu umnopTte 13
hannoB CO CNOXHOW CTPYKTYPOW AaHHbIX UCMOMb3yeTcs ABYXMNPOXOAHbIN
anroputM. Ha nepBom 3Tane npoucxoguT uTeHve dhamna u aHanms
CTPYKTYpbl MOAENW, a Ha BTOPOM — (POPMUPOBAHME TE€OMETPUYECKON
mMogenw.

Jarpyaia CALEFFLIGS
Sarpy#eHo 13 hakina KOHEEPTHPOEAHD B MOAEME
SNEMEHTOE 621 AHANHEHPOBAHD: 22
Ten: 0 Ten: 0
MoEepxHOCTEH! 111 MoEepxHOCTEH! 22
Heorp. noeepsH.! 111 KpHBRE: u]
KpresD: 399 MrHOpHpoEaHD: u]
MrHOpHpOBaHD: 51
Bcero: 1293
3AKPBITE OKHO SETOMATHHEDKH [ |
| CTon | |

MaHenb 3arpyxeHo n3 channa nokasblBaeT CTaTUCTUYECKME AaHHbIE MO
YTeHuio hanna:

o  <DnemMeHTOB> — CYETYMK 3arpyXEHHbIX OOBbEKTOB;

e  <Ten>— CYETUUK 3arpyXeHHbIX TBEPAbIX TES;

e <loBepxHOCTEN> — CYETUMK 3arpy’KEHHbIX OrpaHNYEHHbIX

NoBepPXHOCTEN;
o <Heorp. NOBepXH.> — CYETUMK 3arpyXEHHbIX MOBEPXHOCTEWN;
o  <KpuBbIX> — CHETUUK 3arpPyXEHHbIX KPUBbIX;

e <WUrHopupoBaHO> — CYETYMK MpPONYyLUEHHbIX OOBbEKTOB
(HesHavalwmx, HEKOPPEKTHbIX UMM  HenoaaepXuBaeMbIxX
00BbEeKTOB);

e <Bcero> — obLlee Konm4ecTBo OObEKTOB.

MaHens KoHBepTMpoOoBaHO B Mopgenb OTOOpaxaeT CcTaTUCTUYecKue
OaHHble MO Mpeobpas3oBaHM0 MPOYUTAHHBLIX AaHHBbIX BO BHYTPEHHIOH
Mogens.:

e  <AHanuM3anpoBaHO> — CYETUMK Npeobpa3oBaHHbIX OOBHEKTOB;

o  <Ten> — CYETUYUK NpeoOpa3oBaHHbIX TBEPALIX TEST;

e <[oBepxHoCTEN> - CYETUMK npeobpasoBaHHbIX

OrpaHMYEeHHbIX MOBEPXHOCTEW;
o  <KpuBbIX> — CHETUMK NPEOOPA30BAHHbBIX KPUBbIX;
o  <UrHopupoBaHO> — CYETHYUK NPOMYLLEHHbIX OOHLEKTOB.

Bce Tononoruveckue cBs3u Mexay obbekTaMmu aHanM3npyruTCA MMEHHO
Ha J3Tane ﬂp606pa3OBaHMﬂ BO BHYTPEHHK MOOesb, 34eCb Xe U3
GonbLIOr0 YMcna COCTaBMALLMX (bOpMI/lpyPOTCﬂ CNOXHble 00BLEKTbI —
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Tena, noBepxHocTtu (Solids, Faces). Bce npoctbie 06bekThl, BxogsALmME B
cocTaB b6ornee CrOXHbIX, OOMOMHUTENBLHO He AybnupylTcs B Buae
caMocTosiTeNbHbIX 06beKToB. [M03TOMY 3a4acTyto KONMYECTBO CHUTaAHHbLIX
n3 charina o6bekToB GorbLUe NepeBeAeHHbIX B MOAESb.

Hanpumep, noBepxHocTb (Face) coctout wm3  HeorpaHUYeHHOM
MOBEPXHOCTM W HECKOSNbKMX OFpaHU4YMBaloWMX KpuBbIX. [Mpu YTeHum
dharina cama orpaHM4YeHHasi MOBEPXHOCTb U BCe ee COCTaBNsLME YacTu
YYMTbIBAETCS B COOTBETCTBYIOLLMX MOMSX CHETUYMKA. A Npu hOpMMpPOBaHUN
BHYTPEHHEN MOJENW BCE 3TW 3NIEMEHTbI YYMTLIBAKOTCA TOMbKO Kak OfHa
nosepxHocTb (Face).

HaxaTtuem kHonku <Cton> BO BpeMs MMMoOpTa MOXHO MpepBaTh 3arpysky
danna.

B npouecce nmnopTta cuctema aHanusupyeT MMNOPTUPYEMYIO MOZESb U,
B cnyvae obHapyXeHWss B Heill ownbOK, HEKOPPEKTHbIX 3anucemn: unu
HenogaepXuBaemblX  TUNOB  AaHHbIX  BblAAaeT  COOTBETCTBYHOLLME
coobOuleHunsi. CoobLieHns 06 owwmnbkax BbIBOAATCA BO BCnomMoraTernbHoe
OKHO. [1ns ero OTKpbITUSA cregyeT HaxaTb KHOMKy <Owunbku>. KHornka
AOCTYMHa NWLWb NpU Hanuynn owmbok nNpyu umnopTe n3 ganna. B cnyyae
BO3HWKHOBEHUSI haTarnbHbIX OWMOOK 3arpyska panna npekpawaetcs. B
criyyae BO3HWKHOBEHUS ownbOoK cnegyeT nogpobHee O3HAKOMUTbLCHA C
ocobeHHOCTAMM MMMnopTa 3Toro opmaTa, U BbINOMHUTL pekoMeHaauuu
Mo YCTPaHEHMIO OLLNOOK.

[na aBTOMaTU4YECKOTO 3aKpbITMS OKHa MOCMe 3aBeplUeHus npouecca
“uMnopTa criegyeT BKNOYMTE (orar 3akpbiBaTb OKHO aBTOMaTU4ECKM.
Ecnv conar He ycTaHOBNEH UMM BO3HUKIM OLINGKM Npu UMNopTe, TO OJ1s
NPOAOSIKEeHMs paboThl criedyeT HaxaTb KHOMKy <[anee>.

lpumeyaHue: VimMnopmupyromcs nuwb me murbl 06LEKMO8, KOmopble yKasaHbl 8
OkHe CucmeMHbIX YCmMaHOBOK Ha cmpaHuuye Umnopm. 3nemeHmbl
Opyaux murio8 UgHOPUPYHKMCS.

Mpn HeobxogmmocTn npeobpa3oBaHUs TUMOB KPUBLIX MakCMMarbHOe
OTKMNOHEHWe Npu annpokcumaunm 6yaeT MeHbLUue 3HaYeHUs, YKa3aHHOro B
none TOYHOCTb annpokcumMaLuun B TOM Xe OKHe.

3.21 WmnopT o6bekToB U3 IGES-channos

dann obmeHa reomeTpudeckon nHgopmaumen B popmarte IGES obblvHO
uveet pacwupeHus *.igs wunu  *.iges. ®opmatr IGES nossonser
nepefaBaTb MHOXECTBO TUMOB reOMeTpUYecKMX OOBEKTOB B PasfnMyHbIX
dopmax npeacTaeneHns. bnarogapa uemy pgocturaetcs nepegada
MHdOpMaLMM  MexXay pasnUYHbIMW - CUCTEMaMM  MpakTudeckn 0Oe3
nckaxenun. Popmatr IGES nonyuun WMpoOKoe pacnpocTpaHeHue,
ocobeHHO B obnacTdax, rge TpebyeTcsa TodHas nepedaya OOCTATOYHO
CMNOXHbIX TPEXMEPHbBIX FrEOMETPUYECKNX MOAENEN.

Tpe6oBaHusa k IGES-canny

Mogynb IGES-umnopta paspabotaH Ha ocHoBe cneundukauum IGES
Bepcun 5.3. Cuctema umnopTtupyet Tonbko Gannbl IGES B dopmate
ASCIlI (ASCIl form). 310 o3HavaeTt, uto IGES-thannbl, co3gaHHbie B
ckatom ASCIlI-gopmaTte (Compressed ASCIl form) wnn B pBOMYHOM
dopmate (Binary form), ©yayT oueHeHbl cMCTEMOW npwW 3arpyske Kak
owmnboyHble. Cuctema aBTOMaTM4eCKM onpedensier Tun TeKCTOBOro
darina (DOS-tun nnu UNIX-Tun, oHW oTnuyatoTcs pasHbiM 0603HaYeHnemM
KOHLLa CTPOKM) U KOPPEKTHO 3arpyxaeT dannbl 060Mx TUMOB.

Tunbl MMNOPTUPYEMbIX 06 HLEKTOB

Kak n3BecTHO, BCE MHOXECTBO OOBLEKTOB, onpeAenéHHbIX B cTaHaapTe
IGES, pasgeneHo Ha rpynnbl. Hmwke nepeyvcneHbl rpynnbl U OObLEKTHI
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IGES, vmnopTupyemble cMcTEMON, B CKOOKax OaHbl MMeHa OOBEKTOB U
Koabl Ux TMnoB B ctaHaapTe IGES:

M3 rpynnbl KpuBble 1 MOBEPXHOCTN MMMOPTUPYHOTCS:
e payra (Circular Arc, type 100);

e cocTtaBHas kpusas (Composite Curve, type 102);

e  koHu4eckasi gyra (Conic Arc, type 104);

e nomaHas (Copious Data, type 106);

e nnockocTb (Plane, type 108);

o npsamad (Line, type 110);

e napameTpuyeckas cnnavH-kpmeas (Parametric Spline Curve,
type 112);

e MapameTpuyeckas cnnamnH-nosepxHoctb (Parametric Spline
Surface, type 114);

e Touka (Point, type 116);

e numHemnyartasi noBepxHocTtb (Ruled Surface, type 118);

e noBepxHOCTb BpalleHus (Surface of Revolution, type 120);

e TabynuposaHHbI unnmHap (Tabulated Cylinder, type 122);

o matpuua (Transformation Matrix, type 124);

o NURBS-kpuBas (Rational B-Spline Curve, type 126);

e NURBS-nosepxHocTtb (Rational B-Spline Surface, type 128);

e  KpuBas, nonyyeHHas cmelleHnem (Offset Curve, type 130);

e  MOBEpPXHOCTb, nonydeHHas cmelleHnem (Offset Surface, type

140);

rpaHuua nosepxHoctu (Boundary, type 141);

e kpuBas Ha nosepxHocTu (Curve on a Parametric Surface, type
142);

e  OrpaHuveHHas noepxHocTb (Bounded Surface, type 143);

e obpesaHHas nosepxHocTb (Trimmed Surface, type 144);

U3 rpynnel B-Rep-TBépable Tena uMnopTUpyoTCs TUMbI:
e orpaHuyveHHas nosepxHocTb (Face, type 510);
e  Habop orpaHunumBatoLLmx kpuBbIx (Loop, type 508);
e pebpo (Edge, type 504);
e BepwuHa (Vertex, type 502).

OT0 no3eongeT cucteme pabortatb ¢ TBEpAbIMK Tenamu (Manifold Solid B-
Rep Object, type 186) B TOM uncne n kak ¢ HABOPOM NOBEPXHOCTEN.

M3 rpynnbl O6GbekTol Ans npumedanuii  (Annotation entities) He
UMMNOPTUPYETCS HU OAMH TUMN. 3TN OOBLEKTbI HE CYLLECTBEHHbI ANs 3agad
MexaHoobpaboTKu.

M3  rpynnbl OOBbekTbl  CTpykTypupoBaHusi  (Structure  entities)
nMnopTupyeTcs Tonbko 00bekT onpenenenuss upeta (Color Definition,
type 314), TO ecTb uUBETAa MMMOPTUPOBAHHOM MOLENW MOAEHTUYHbLI €é
LuBeTam B MOAENUPYIOLLEN NporpaMmme.

PekomeHgaumm no  Hactpouke wmopyna IGES-akcnopta B
MoAenupylLlen nporpamMmmve

MNpakTnyeckn, Bce coBpeMeHHble cucTembl 3D-mogennpoBaHUs MMEKT
MoAynb akcropTa B coopmart IGES. 3ToT Moaynb, kak npaBuno, SBnNgeTcs
HacTpanBaeMbIM, KOH(UrypmpyembiM. BOT HEKOTOpPbIE COBETHI, KOTOPbIMU
pekoMeHayeTCs BOCMNONb30BaTbCcs Npu nogrotoeke |IGES-cannos:

Ecnn B meHo HacTponku IGES-akcnopTa ecTb perynmpoBKa TOYHOCTM
reHepaumm OOBbEKTOB, €€ HY)XHO YCTaHOBMTb AOCTATOYHO BbICOKOW. JTO
no3BonnT cucteme Gonee “rmagko” “clunMTb” MOBEPXHOCTU, COCTaBNALME
MOZenb, a 3Ha4uT, 1 bonee To4YHO obpaboTtatb eé. He pekomeHayetcs
reHepupoBatb Mogenb C TOYHOCTbIO MEHbLUEW, YeM npegnonaraemas
TOYHOCTb 06paboTKN.

Heobxooumo 3aMeHUTb Tunbl OBBLEKTOB, KOTOpblE HE WMMIOPTUPYIOTCS
cucTeMoOn Ha umnoptupyemble. Hanpumep, KOHCTpykTop, paboTtas B
Mogenupylowen nporpamme, MOXET WCMOoNb3oBaTb TBEPAOTENbHbIN
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obbekT-chepy. Mmnoptuposate e€ B cuctemy B Buae IGES-o6bekTa
cepa (Sphere, type 158) Hemnb3si, HO MOXHO 3aMEHWUTb OOBEKTbI 3TOro
TMna KombuHaumen oobekToB Apyrmux TunoB (types 144, 143, 510).

Ecnn Habopsbl orpanHnymBatoLmx kpuebix (bound, loop) 3agaHHbI TOMBKO B
mogensHom 3D-npocTpaHcTBe, TO NpyM MMMOpPTE aBToMaTtudeckn OyayT
MOCTPOEHbI  COOTBETCTBYKOLLME WM  OrpaHW4YMBalOLLME KpuBble B
napameTtpuyeckom npocTtpaHctee (UV). Yrto, TeopeTuyecku, MOXeT
BHECTU B MOAeNb OOMNOMHUTENbHbIE HETOYHOCTU. [loaToMmy xenaTtenbHo
HanuuMe napamMeTpuyecKMX KpUBbIX OrpaHvyeHus. JTO KacaeTcd
ob6bekToB Boundary (type 141) n Loop (type 508). Ecnu BO3HuKatoT
npobnembl NpyY UMMOPTE TEOMETPUYECKUX OOBLEKTOB, MOMbITANTECH B
HacTponkax |IGES-akcnopta mogenupyowen nporpamMmmbl pas3peLuntb
reHepaumio  napaMeTpuyecKMx KpuMBbIX — OrpaHmyeHus. Ecrm  aTo
HEBO3MOXHO, 3aMmeHnTe 00bekTbl Bounded Surface (type 143), Face (type
510) Ha 06bekTbl Trimmed Parametric Surface (type 144).

3.2.2 Wmnopt o6bekToB U3 DXF-chpannos

®annbl umetloT pacwmpenne *.dxf. dopmaT, B OCHOBHOM, MCMOMb3yeTCs
ONS nepefayvm MIOCKUX YepTexen u BEeKTOPHbIX pUCYHKOB. [lMepepava
00beMHbIX Mogenen NOAAEPXMBAETCH, HO WMEET CyLIeCTBEHHble
pasnuyns B 3aBMCMMOCTMN OT BEPCUMN.

OepaHuyeHusi: Cekyuss HEADER OdomxHa ob6s3amenbHO rnpucymcmeosamb 6 DXF-

¢paline. ®alin be3 3a205108Kka cyumaemcsi owubo4YHbIM

B HacTtoawee Bpemsa wu3 DXF-cannoB WMMNOPTUMPYOTCA  TOSbKO
OBYXMepHble 00bekTbl. Ha TexHonormio o06paboTkn 3HauMTenbHoe
BMMSAHME OKa3blBaeT reoMeTpusi OOBLEKTOB, a Takue artpubyTbl Kak
TONLWMHA U CTUNb OO BLEKTOB HE CYLLECTBEHHbI, U MO3TOMY UIHOPUPYHOTCA.

lMpumeyvaHue: B mekywel eepcuu He umnopmupyemcs mekcm (obbekm TEXT). [ns

umrnopma mekcma Heobxo0umo rpeobpazosams e20 8 Kpushble.

Tvnbl UMNOPTMPYEMbIX OO BHEKTOB:
e Touka (POINT);
Mpsmas (LINE);
OxpyxHocTb (CIRCLE);
Ayra (ARC);
CocrtaBHas nuHusa (POLYLINE);
CnnanH (SPLINE);
Bnok (BLOCK, INSERT) - Bce npvBeAEHHbIE Bbile TuMbl OyayT
MMMNOPTMPOBaHbI U3 BroKa;

3.2.3 WmnopT o6bekToB U3 PostScript-channos

dopmaTt PostScript no3BonsieT nepepaBaTb MNMIOCKOE BEKTOPHOE MU
pacTtpoBoe n3obpaxeHue. Pannbl 06bIYHO MMEKT pacLUMpEHne *.ps Wnu
*eps (Encapsulated PostScript). ®opmar nonmyuun  wmpokoe
pacnpocTpaHeHNe B WU3daTenbCKMX cucTemMax W npu  nepejaye
MHpopMaumn Ha NpuHTEpPEI, nogaepxusatowme PostScript-nHtepdeliic.

OezpaHuyeHusi: SprutCAM umnopmupyem u3 PostScript-chaliioe mosbKO 8EKMOPHYIO

uHgopmayuro. He umnopmupyromesi pacmpossle pucyHKU, 8CmMaesieHHbIe
8 PostScript-gpbatin. B mekywel eepcuu He umnopmupyemcsi mekem. [ns
KOPPEeKMHo20 umropma mekcma Heobxodumo rnpeobpa3ogamb €20 8
Kpueble.

PekomeHgaumu no 3kcnopty B PostScript-chann Ha npumepe
nporpammbl CorelDraw:
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e Bxmounte pexum “ Curves” B rpynne “Export text as”, npu aTtom
CorelDraw creHepupyeT Habopbl KPUBLIX, COOTBETCTBYHOLLME KaXKAOM
OykBe TekcTa B Lenesom PostScript-dhanne;

e Bubikntoumts onumtio “ Include header ” B rpynne “ Image header ”;

3.2.4 WmnopT o6beKkTOB U3 STL-channos

dopmat nossonseT nepegasatb 06beMHbIE MOAENU, NPeacTaBneHHbIe B
BMAe Habopa nNnockux TpeyronbHukoB. Pannol  06bIMHO  MMEKT
pacwupeHune *.stl. NogaepxmBaeTca UMNOPT M3 annoB Kak GuHapHoro,
Tak U TEKCTOBOro popMaToB.

OrpaHuyeHun Ha TUNbl UMMOPTUPYEMBLIX OOBEKTOB HeT. Ecnu BO3HUKNM
CNOXHOCTM nNpu  umnopte danna B OuHapHom copmaTte, TO
pekomeHayeTcss nonpoboBaTb MNPOM3BECTM WMMOPT Yepe3 TEKCTOBbIN
dopmart, Tak Kak OH He 3aBUCUT OT MraTopMbl.

lpumeyvaHue: Modernb npu nepedavye 4Yepe3 ¢hopmam STL annpokcumupyemcs
MHOXEcmeoM mpeyeosibHUKo8. [loamomy 603MoxHa nepedaya 6e3
nomepu MOYHOCMU JflUWb HEKOMOPbIX MUMNo8 2eo0MempuYecKuUx
molened. [ns nepedadu  moderniel  obujeeo euda  criedyem
ycmaHaenueams MOYHOCMb arnfpoKcuMauuu rpu 3KCriopme He HUXe
mpebyemol mo4yHocmu obpabomku usnu ucrionib3ogams 6onee bozambiti
gopmamu npedcmasneHusi hopmam (Hanpumep, IGES).

3.2.5 WmnopTt o6bekToB u3 VRML-hannos

VRML (Virtual Reality Modeling Language) - ato dopmaT dannos
OMNMCaHNsA MHTEPAKTUBHBIX TPEXMEPHBIX 0OBEKTOB 1 BUPTYarbHbIX MUPOB.
dopmat VRML cnpoektnpoBaH anga mcnonb3oBaHus B Internet. VRML
dhannbl UICNONb3YHTCS TaKKe U B NOKanbHbIX CUCTEMAX.

Kaxgbin VRML chann aenseTtcss onncaHMeEM TpPeXMEepHOro npoCTPaHCTBa,
copgepxaulero rpaduyeckne obbekTbl. CueHa MOXeT OUHAMUYECKM
N3MeHATbCS Brarogaps pasnuyHbIM MexaHM3MaMm S3blka.

[ns npoeKkTupoBaHUsi TexHonormm obpaboTkn Heobxoguma nHopMaums
0 reomeTpun obbekToB. TakuMe aTpubyTbl, KaKk WCTOMHWK cBeTa, UBET
doHa, MPO3payHOCTb WM Yrof CrMNaXWBaHWs, 3NeMeHTbl aHMMauuuM
00paboTkn cobbITUI SBNAIOTCA HECYLLECTBEHHLIMU U UTHOPUPYIOTCS.

Tunbl MMNOPTUPYEMbIX 06 BLEKTOB

B Tekywen BepcMum MMMOPTUPYIOTCS Crneaylowme TUMnbl reoMeTpU4ecknx
0BOBLEKTOB:
e Box (Kyb)
Cone (Konyc)
Cylinder (LUunungp)
ElevationGrid (CeTka B BUae matpuLibl)
Extrusion (BeitarneaHue)
IndexedFaceSet (CeTka)
IndexedLineSet (JlomaHas)
Sphere (Cdpepa)

MMﬂOpTI/IpyeTC‘il I/IHd’.)OpMaLI,I/Iﬂ O LUBeETe reomMeTpunvecknx 00BEKTOB, WX
pacnosioXeHnn wun npoCcTpaHCTBEHHbIX I'Ip606pa3OBaHVIFIX Hag HUMN.
nOﬂD,ep)KVIBaIOTCFI MMEHOBaHHbIE OOBEKTDI.

OrpaHuyeHus:
¢ He umnoptupyetcs obbekt TEXT.
e UrHopupyetca ysen Inline ana ucnonb3oBaHUsS AaHHbIX U3
apyrux cannos u Internet.
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o He pekomeHayeTcs mcnonb3oBaTb VRML-thannel ¢ cekunamm
PROTO n EXTERNPROTO, 13-3a nx 4acTM4HOW NOAAEPXKKM.

Tpe6oBaHua kK VRML-danny
e  UmnopTtupytotca cannel B popmate VRML 2.0.
o ObsAsaTenbHO Hanuuue 3aronoBka channa (#VRML V2.0 utf8),
MHaye ann cYMTaeTcss HECOOTBETCTBYHOLLMM hopmMarTy.
e YNakoBaHHbLIN Ghann HY>XHO nNpeaBapuUTeNbHO pacnakoBaTb.

3.2.6 Wmnopt o6bekTOoB U3 3dm-channoB (Rhinoceros)

SprutCAM npounssoaut npsimoe YTeHne dannos npoekto CAD-cuctemsbl
Rhinoceros Bepcuii 1.0 — 4.0 (*.3dm).

Bce Tunbl reoMeTpMYEcKMX AaHHbIX  MMMOPTUPYKOTCA  MOMHOCTBIO.
WHpopmaums o pasmMelieHun 3reMeHTOB MO CNnosiM U MHgopMaumsa o
BM3yaribHbIX CBOMCTBAX, KPOME LiBeTa, UTHOPUPYeETCS.

3.2.7 Wmnopt o6bekToB U3 SGM-hannos (CIPYT)

dopmaT npeacTtaBneHns TPEXMEpHbIX MoAerner B WHCTPYMEHTarbHOM
cpepe CIIPYT (*.sgm) noppepxumBaetca SprutCAM nonHoctblo, 6e3
Kakux Obl TO He ObIfIO OrpaHUYEHUN.

3.2.8 WmnopTt o6bekTOB U3 channos Parasolid(TM)

Parasolid(TM) - A4po reoMeTpu4eCcKoro MOAENMPOBaHUS,
nogaepXxusatollee cnegyowme Tunbl Mogeneu:
e KapkacHble;
[MoBEPXHOCTHbIE;
TBepOoTenbHbIE;
KoHeYHOo-3reMeHTHbIE;

dopmat nepegaum AaHHbix Parasolid(TM) nossondet nepepaBatb He
TONBbKO MHAOPMALIMIO O MOAENU, HO U CBA3U MeXAy MOAENAMMN.

CraHgapTHble pacwmpenns dannos x_t; xmt_txt; x_b; bmt_bin.

Ons NMPOEKTUPOBAHUA TEXHOIIOITNN O6p360TKI/I Heobxoamma MHd)OpMaLI,VIﬂ
O reomeTpumn ob6bekToB. Takue anI/I6yTbI, KakK WUCTOYHUK cCBeTa, UBEeT
(bOHa, npo3pavYHOCTb UM yromn crnaxvBaHuA, 3nemMeHTbl aHuMauunm ”n
06pa6OTKI/I cobbITHIA ABNATCA HeCyweCTBEHHbIMU N UTHOPUPYHOTCA.

SprutCAM nopaepxvBaeT opMaT nepegayn gaHHbix Parasolid(TM) go
15.0 Bepcum.

lNMpumeyaHue: Noddepxusaemcs popmam Parasolid(TM) (BETA sepcus).

lNMpumeyaHue: SprutCAM rioddepxusaem moribKo mekcmosbit ¢oopmam Parasolid(TM)

XT. (®ainbi ¢ pacwupeHusamu x_t unu xmt_txt)

lMpumeyvaHue: SprutCAM He noddepxusaem ¢halinoabie pasderibi.

lMpumeyvaHue: SprutCAM rioka He noddepxugaem HEKOMOpPbIe Murlbl 260MEMPUYECKUX

obwexkmos Parasolid(TM), Hanpumep BLENDED EDGE.
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3.3 PEOAKTUPOBAHWE FEOMETPUMECKOM
MOAENU

Bonee nogpoGHO CTPyKTypa reoMeTpu4eckoin Modenu, TUMbl 0O LEKTOB U
BO3MOXHOCTM Bblbopa 0ObEKTOB onucaHbl B pasgene CTpykTypa
reoMeTpUYEeCKor MOaenNu.

CBouncTBa reomMeTpnyYeCKUX 00 HLEKTOB

OkHO CBOICTBA BbLI3LIBAETCH HaXaTWeM KHOMkM 2| Ha 3aknagke 3D
MOZENb WM W3 KOHTEKCTHOrO MEHK Trpadu4eckoro OKHa WM OKHa
cTpykTypbl Mogenu. OKHO MO3BOMsieT MPOCMOTPETb OOLiMe CBOWCTBA,
NM3MEHUTb BU3yarnbHble U TeXHONorm4yeckne ceolcTBa 00BbEKTOB. OKHO
CBOMCTB 06bekTa COCTOUT U3 4 CTpaHuL.

3aknagka O6uwme.

Cro#cTea o0beKTa

Ofilne EvzyaneHee | Mogens | MNapameTpel

1MA ofvekTa:
Pazmep obtekTa

MHH X: |-22.653
MMH ¥t -T2

Mun Z: |0

CALEFFILIGS

Marc #: 43,728
Mt e |0

Matc Z: |23

SelCount: 1

Aa | OTMEHS | Cnpaska |

Ha cTpaHuue obwmx CBOWCTB, B Crnydae, ecnv BbiOpaH OOuH OOBLEKT,
MOXeT ObITb M3MeHeHO ero nms. OTobpaxalTca Takke MUHUMAarbHbIE U
MaKcuUMarbHble KOOpAUHaTLI BblIOpaHHbIX 0OBEKTOB MO KaXaon U3 Ocen.
e <Wmsa ob6bekTa> — Mms BbiOpaHHOro obbvekTa. Ecnu BoibpaHo
HECKOJIbKO OOBLEKTOB, TO MOJIE HE 3AMOJHSIETCS.
o <Pa3mep ob6bekTta> — rabGapuTHble pasmepbl BbIOGpaHHOro
obbekTa (06beKkToB).

3aknagka BusyanbHble.

CroHcTea obbeKTa
Ofiwne | BusyaneHee | Mogens | MNapameTpel
Mokastieats teer: |
KOMMUECTED H30MAPaMEe TPHUECEMY THHME
w2 2
W2 =
MHH, TOUHOCTE BHEYAMHEaLMH Make,
Aa | OTHEHS | CNpaeka |
Ha CTpaHuue CBOMCTB Bu3yanumsauumun I'IpOﬂ,Y6J'|V|pOBaH goctyn K

BM3yarbHbIM CBOWCTBaM OOBLEKTOB: BMAUMOCTb, UBET. Takke mMMeeTcs
BO3MOXHOCTb 3aJaTb KONMMYECTBO W30MAPAMETPUYECKUX JIMHUA U
TOYHOCTb BM3yanusauum obbekTa B rpadpmyeckom OKHE.
e <[loka3biBaTb> — ecnu naxok B rMone OTCYTCTByeT, TO
BblOpaHHbIN 06BEKT (0ObEKTLI) 0OTOOpaxaTbesl He byaerT.
e <lBer> — nosBonsieT M3MeHWUTb LIBET BblOpaHHOro obbekTa
(obbekToB).
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lpume4daHue:

o <KonuuecTtBO M3onapameTpuyeckux nuHum no U> "
<Konn4yecTtBO M3onapaMeTpUieCcKux nMHuM no V> — npu
n3obpaxxeHnn MnoBepxXHOCTEN uWHorga ObiBaeT Heobxoaumo
yKkasaTb KONMMYEeCTBO OTOOpakaeMblX M3onapameTpuyeckmx
nuHWA. B 3ToM naHenn MOXHO YyKa3aTb, COOTBETCTBEHHO,
KONMYECTBO NIMHUIA MO NepBOMY M BTOpoMy napameTpam. [Mpu
3HayeHunn nons 0 nsonapameTpuyecKkne NMHUN HEBUAHEI, Npu 1
— BWUOHbI TPaHULbl CETMEHTOB MOBEPXHOCTU, NMPU 2 — Kaxablv
CerMeHT MOBEPXHOCTM pa3buBaeTcy nononam u T.4.

Mpn oToBpaxeHWn KpuBbIX U MOBEPXHOCTEN Ha 3KpaHe, MPOoM3BOAUTCA
annpokcuMauuss  KpuMBOW  NOMaHoW, a  MOBEePXHOCTW  MIOCKUMU
MHOFOYrOfbHbIMW FPaHAMM.
e <TouyHOoCTb BM3yanusauumum> — [O3BOMSIET HACTPOUTL
KayecTBO n3obpaxeHms 3D 06beKTOB, UM HAUTU KOMNPOMUCC
Mexay YAOBMNeTBOPUTENbHbIM KayeCTBOM M300paxeHus wu
CKOpOCTbI0 paboTbl. M3meHeHMe TOYHOCTM MPOM3BOAUTCS
nepemMelleHmemM ABwXka. TOYHOCTb B [aHHOM criyyae - 9To
MakCUMarbHOEe  OTKITOHEHWE  OTPEe3KoB, KOTOpPbIMW  MpU
NPOPVCOBKE Ha 9KpaHe annpoKCUMUPYIOTCSA KpuBble. YeM Bbllle
TOYHOCTb Busyanusauum 3D ob6bekToB, Tem Bonblue pecypcos
notpebyeTcs AN nx NOCTPOEHNSA Ha 3KpaHe.

He  pekomeHdyemcsi  ycmaHasnueamb  8bICOKYIO ~ MOYHOCMb
susyanusayuu Ha Hedocmamo4yHO MOWHbLIX KOMIblomepax Uu3-3a
B803MOXXHO20 3amelrieHus1 pabomsoi.

MepBoHayanbHasi TOYHOCTb BM3yanu3auuMum nNpu  3arpyske MoAenu
3apaeTcd B okHe CMCTEeMHbIX YCTaHOBOK.

M3meHeHVe Bu3yarnbHbIX CBOWCTB MPOU3BOAMTCS TOMBKO MNPWU 3aKpbITUK
OKHa KHonkon <fa>.

3aknagka Mopensb.

CBoHCTBA 00beKTa
Clwhe | BusyaneHeie | MOAENE | MapameTpol
AEYCTOPOHHHA
PEKOMEHAYEMEIR PEXMM, TTOEEPXHOCTE
00pafaTEIBEAE TCA HESAEHCHMD OT HANPEENSHHA
EEKTOpa HOPMAMH,
Aa | OTMEHA | Cnpaeka |

[1ByCTOPOHHUIN — NO3BONSET onpeaennTb TUN NoBepxHocTU. Npu 3arpyske
reoMeTpuyeckol  MOAenuM  BCe  MOBEPXHOCTM  yCTaHaBMAMBalOTCH
“0BYCTOPOHHMMK”. OTO O3HavaeT, 4YTo obpaboTka noBepxHOCTM Oyaer
npon3BoanTbLCA HE3ABUCMMO OT HanpaseHNUA BEKTOpa HopmManu - C obeunx
CTOpoH. Takmm ob6pasom, obGpabaTbiBaemMass CTOpOHa MOBEPXHOCTU
onpepgenaeTca TOJbKO ee NPOCTPaHCTBEHHbLIM NMoNnoXeHnem -
obpabaTtbiBaTbCcsi OyAeT BepXHAS CTOpoHa. Pexum pekomeHnayeTcs
ucrnonb3oBaTtb ANs MOBEPXHOCTHbIX Mogernen. B atom cnyvae OH
NpaKkTUYECKN HEe BIIUSAET Ha BPEMSI Pac4ETOB.

Monb3oBaTtenb MOXeT caM yka3aTb obpabaTbiBaeMyto CTOPOHy. [nsi aToro
HeobOxogmMMo ybpaTtb braxok co cBoWcTBa <[ABYCTOPOHHUM>. B aTOM
cnyyae cuctema Oyger obecnevvBaTb KacaHWe WHCTPYMEHTa C TOW
CTOPOHbI, B KOTOpPYHO HanpasreH BekTtop Hopmanu. O6pabartbiBaemas
CTOpOHa 3ajaeTcd Mpu MOMOLLM (PYHKUMM MHBEPTMPOBaHWS. B pexume
06paboTkn nNOBEPXHOCTU C OOHOW CTOPOHbI pacdeT ynpaBnsaoLen
nporpamMmbl nponcxoauTt BeicTpee, Hexenu npu obpaboTke ABYCTOPOHHEN
MOBEPXHOCTN, HO BO3MOXEH 3ape3 TOW YacTu MOBEPXHOCTU, B KOTOPOW
Hopmanb  HanpaBneHa BHU3. [laHHbIA  pexum  pekoMeHayeTcs
ncrnonb3oBaTb AN TBEpPAOTENbHbIX MOAENew, y KOTOpbIX BCE HOpManu

1-74



Modzomoeka 2zeomempuyeckoli Mmodenu n

HanpaBfeHbl HapyXy Wu Ans mogene ¢ HebomnbLUMM  KOMMYECTBOM
NOBEPXHOCTEN.

[BycTOpOHHSIS OpAHOCTOPOHHSIS OAHOCTOPOHHSASA
(BEPXHSISt YaCTb MOBEPXHOCTU (HWKHSIS! 4aCTb MOBEPXHOCTM VHBEPTMPOBaHHasA
He fJaeT obpaboraTb He obpabaTbiBaeTcs U MOXET (BEPXHsISi 4aCTb NOBEPXHOCTY
HDKHIOIO, 3ape30B HET) ObITb 3apesaHa) He obpabaTbiBaeTcs 1 MoXeT

ObITb 3ape3aHa)

“,

lpumeyaHue: HenpasunbHoe HampaeneHue 8eKkmopos Hopmanel 0Ons  “He
08yCMOPOHHUX” nogepxHocmel Moxem Obimb MPUYUHOU OTyYeHUs
OWUBOYHBIX pe3yribmamos npu 8bINosIHEHUU onepayull o6pabomku.

3aknaaka MapameTpsl.

Cro#cTea o0beKTa
Ofine | BuzyansHee Mo,a,enb| MNapaneTpel
A SHA4EHHE Thn
Aa | OTMEHS | Cnpaska J

Ha 3aknagke 0T06pa>|<a+0Tc;| npo4yne pJononHuTelbHble NapaMeTpbl,
nony4vyeHHble Npu nMnopTe Unn 3agaHHble Npu NOCTPOEHUN.

3.3.2 W3meHeHue BM3yarnbHbIX CBOUCTB

30 Moaene *.3 P— EJ

I'Ipeoﬁpa3oBaTb] MpoeUMpoEaTE | OB EEAMHHTE ]

TpHaHry auHA CEYEHHE ] TekcT ]

XEREELE

BuayanbHble cBoMcTBa OOBEKTOB MOTyT ObITb Takke WM3MEHEHbI B OKHE
CBOWCTB.

KHonka ﬂ no3BondeT ynpaBnATb BUANMMOCTbHO Bbl6paHHbIX 00BbEeKTOB Ha
9KpaHe. I'IpM 3TOM ecinun Bbl6paHa rpynna n xoTda Obl 0OANH 0OBEKT rpynnbl
BMOWMbIN, TO BCE noarpynnbl 1 reoMmeTpnyeckne 00beKTbl AaHHOM rpynnbl
CTaHOBATCA HEBUOVUMbIMU.

Kuonka | nossonser nepeonpenenvTb LBeT BbliOpaHHbIX 00beKTOB. Mpu
Ha)xaTMW Ha KHOMKY OTKPbIBAETCsl CTaHA4apTHOE AManoroBoe OKHO Bbibopa
ugeta.

3.3.3 YpaaneHue

Kuonka %/ ypansiet BblbpaHHble 00bekTbl. Ecnn ygansembie o6bekTbl
MCMONb3yIOTCA B TEXHONMOrMyeckon onepauuu, To OyaeT npousBeneH
3anpoc Ha NoATBEPXAEHME yaarneHus.
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3.3.4 [pocTpaHCcTBEHHbIe Npeobpa3zoBaHUA

B oOkHe nNpOCTpaHCTBEHHbIX MpeobpasoBaHUii  OOCTYNEH  LUMPOKUIA
avanasoH MeTOdOB  MPOCTPAHCTBEHHbIX  NpeobpasoBaHuii.  OKHO

OTKpbIBaeTCA HaXXaTUeM KHOIMKMN TMpeobpasosate |

Ha ctpaHuue MepeHoc MOXHO 3adaTtb NapannenbHbli NepeHoc obbekTa.
Mpu oTcytcTBUM bnaxka B none caenatb KON BblIOpaHHbIA OOBLEKT
OyneT nepemelleH Ha ykasaHHOe paccTosiHMe Mo kaxaon u3 oceit. Mpw
Hanuuumn dnaxka B 3TOM nonie BblOpaHHbIN 06beKT ByaeT ckonupoBaH B
yKkazaHHoe MecTo. VIMeeTcsi BO3MOXHOCTb 3afaHusi KONM4ecTBa KOMUNA.
Hanpumep, ecnu ykasaTb KONMYECTBO KOMUIA ABE, TO BTOpas konust byaet
nony4eHa nyTeM nepeHoca NepBoi Ha ykazaHHOE paccTosiHME.

lMpeoGpazoBaHma B NpOCTPaHCTRE

MepeHoc | MosopoT | MacwTat | CummeTprA | Touka oTcueTa | CHOTEMS KOOpAHHET

=)
- 5
Y|
» z
Z [0 7;(1
Y

|:| CAENATE KOMHH

Aa | SaKpEITE

Ha ctpaHvue [MoBOPOT MOXHO BbINOMHUTL Pa3BOPOT BbiGPAHHbLIX
0OBbEeKTOB BOKPYr yKa3aHHOM OCW Ha onpeferneHHbI yron. Yron 3agaetcs
B rpagycax. PabGota c konusMuM aHanormyHa, TO €CTb Kaxgas
nocriedywowasi Konuvs noflydaeTcs MOBOPOTOM Npeablaylient  BOKpYr
yKasaHHOW OCU Ha 3aflaHHbI yron.

lMpeolOpazoBaHMA B NPOCTPAHCTEE

MNeperoc | MOBOPOT | MacwTa6 | ChmmeTpha | Todka oTcueTa | CHoTEME KODpAHHAT

NOBOPOT BOKPYT

Qchx OchV OchZ v

¥ron nogopoTta: (0 0 \k b9

|:| CAENATE KOMKH

Aa ‘ JaKpEITE

Ha ctpaHnue Macwtab MOXHO 3agaTb yBenuuMBaTb WM yYMeHbLuaTb
BblbpaHHble 06bekTol. B none <LeHTp> 3agatoTca koopavHaTbl TOYKU
LueHTpa MacLuTabupoBaHus. Mpw 3agaHum KoapduumeHTa
mMacwTabupoBaHus Gonblue eguHuupbl, 0O6bekTbl ByayT yBenMuMBaThbCS.
Ecnn koadbdmumneHT macitabmpoBaHUs MeHblUe eAuHULbI, TO OOBbEKTbI
YMeHbLUaoTCS.

lMpeolOpazoBaHMA B NPOCTPAHCTEE
MepeHoc | MosopoT Macwrat CHMMETPHA || TOHKE 0TCHETa | CHOTERS KODpAFHET
LieHTp MacwT. KoatbdHuHeHT
X0 )1z MM B AHDFNE]
W0 (O Mz arofnos & mr
zp © apyroi |1

|:| CAENATE KOMKH

Aa ‘ JaKpEITE

1-76



Modzomoeka 2ceomempuyeckoli Modenu n

Ha ctpaHuue CuMMeTpuUsi MOXHO MONy4YnTb OBOBEKT, CUMMETPUYHbIN
33aHHOMY OTHOCWUTENBHO OCW, NIIOCKOCTM MM Toudku. [Mpu Hanmuum
thnaxka B none caenatb Konuu, o6bekTbl byayT KONMpoBaTbCs.

lMpeolGpa3oBaHMA B NPOCTPAHCTRE

Mepenoc | Mosopot | Macwral | CHAMSTRHA | Touka 0TCYeTa | CHCTEMS KOOPAMHAT

OTHOCHTENEHD o

@ ®@x @
O MnockocTe O W

() Touka Oz

[ casnats komm @

Aa ‘ JaKpeITE | OpHHATE

Ha CTpaHuue Touka oTcyeTa MOXHO BbIMOSHUTL napanneanbM nepeHoc
obbekTa ncxoast U3 ero NPOCTPAaHCTBEHHbIX ra6ap|/|TOB.

MpeoGpazoBaHMA B NpoCTpaHCTEE

MNeperoc | NoeopoT | MacwTa6 | CummeTpua | TOHKS OTCYETA | CUCTEME KODPAMHAT

Qoo X Cre Qb Z
O Makc O Makc @ Makc
@ cpeansa | @ cpeanan | O Cpeansa

H Marc

O MuH O MuH O MuH W k4
FiH Makc

Odpyran | Capyren || Odpyran | ¥
K Matkc

Aa ‘ 3akpbITE | OpHHATE |

FeomeTpuyeckuini ob6bLEKT NepemeLlaeTcs Mo OCsIM Ha TakuMe 3HadeHwus,
yTobbl Nocne npeobpasoBaHna OOBEKT pacnonarancst YykasaHHbIM
CNocoboM OTHOCMTENbHO TEKYLLEN CUCTEMbI KOOPAMHAT

Ha ctpaHuue Cuctema KoopauHAT MOXHO pa3BepHYTb OOBLEKT Takum
obpasom, 4TODObI yKasaHHas rpaHb Haxoaunacb CBeEpXy. Takke MOXHO
npeobpasoBate Mogenb Takum obpaszom, 4Tobbl MOCTPOEHHas B cpene
ABYMEPHbIX MOCTPOEHUI MITOCKOCTb (Hanpumep, no ToukaMm mMogenu) beina
COBMeLLeHa ¢ nnockocTblo XY rnobanbHON cucTeMbl KOOPAMHAT.

MpeoGpazoBaHMA B NpoCTpaHCTEE

MNeperoc | NoeopoT | MacwTa6 | CummeTpua | Touka oTcueTta | CHOTEME KOODAMHAT

Terywan

Aa ‘ 3akpbITE OpHHATE

Mpn HaxatMum Ha kHonky <[Ha> BbiOpaHHOe npeobpasoBaHue
BbIMOSHAETCA M OKHO 3aKpbiBaeTcs. [1pu HaxaTum Ha KHOMNKy <3akpbITb>,
OKHO 3akpbiBaeTcsi 6e3 BbINOMHEHWUs yKa3aHHbIX npeobpasoBaHuin. [Npu

HaXXaTun Ha KHOMKY <anIHFITI:>, BbIMNONMHAKTCA npeoGpasoaava, HO OKHO
OCTaeTCA aKTUBHbIM.

3.3.5 MWHBepTUpOBaHuUe

[na “He aByCcTOpOHHMX" NnoBepxHocTen (3aknagka Mopenb okHa CBoMCTB
reoMeTpu4eckKoro oo6bekTa) Npuv MNOMOLM YHKLUN WMHBEPTUPOBAHUS
onpenensietca obpabaTtbiBaeMas CTOpPOHA MOBEPXHOCTU. [MOBEPXHOCTb
Oynet obpabaTtbiBaTbCsl TONBKO C TOWM CTOPOHbLI, B KOTOPYH HanpasreH
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lpumeyvaHue:

BEKTOp HopManu. [ns reHepaumu NpaBUIbHON ynpaensiowein nporpaMmei
HeobxoanMo, 4YTOObl BEKTOpbl HOpManuM BCEX €€ 3fIEMEHTOB UMEnu
HanpaefieHve OT AeTanu.

[na “gByCTOPOHHUX" MOBEPXHOCTEN (NpW MMMNOPTE BCE MOBEPXHOCTU, MO
YMOJTYaHMIO, yCTaHaBNMBaKTCA “OBYCTOPOHHMMK”) HANpaBrieHne Hopmanu
He CylecTBeHHO. MpumMeHeHne PyHKUUN MHBEPTUPOBAHMSA He BrMSET Ha
TPaAEKTOPUIO NepeMELLLEHUS MHCTPYMEHTA.

“,

HenpaesurnbHoe  HarnpaerneHue 8eKmopoe Hopmanel 0ns  “He
08yCMOPOHHUX” nogepxHocmel Moxem Obimb MPUYUHOU MOMYy4YeHUs
OWUBOYHBIX pe3yrbmamos fpu 8bINoSIHEHUU onepayuli o6pabomku.

Mpu ycTaHoBKe 06pabaTbiBaemMow CTOPOHbI HEOOXOAMMO BKITHUNTL PEXUM
nokasa BekTopa HopManu y BblIOpaHHbIX 00beKTOB (OKHO CUCTEMHbIX
yCTaHOBOK, 3aknagka 3D Mogenb).

3.3.6 [lpoeKuua BHELUHUX rpaHunL

KHonka | Meseurposars | OTKpbIBaeT OKHO [lpoeKuusi BHELHUX rpaHul.
®PyHKUMS  npedHasHadeHa [Ansa  NOCTPOEHWs  BHELWHMX  ormbaroLumx
NpoeKUMi BbIBPaHHbLIX NMOBEPXHOCTEN N CETOK Ha NNOCKOCTb XY TeKyLuen
cucTeMbl koopauHat. [lonyveHHble KpuBble MOryT ObiTb WCNOMb30BaHbI
npv 3agaHun napameTpoB TEXHONOMMYECKMX Onepauni.

I'Ipoel(u,nx BHE WHMX TpaHML,

WA obbekTa: |KRHELE

TOMHOCTE annpokckmalntg: (0,01
Mpunyce: |0

WIrHOpHMPOBATE CTEIKM WipkHof: (0,001

EBrifpano

MomyHeHD

MoEEpXHOCTER!
CeTok:

111
1}

KpHEBIX:

OObEKTOE:

1

Bcerao:

111 111

Aa | OTHEHA | Cnpaska ‘

<UmAa obbekTa> — nmsA pesynbTupylolen kpuson. Ecnn B
pesynbTate npoeuupoBaHus OygoeT MonyyYyeHO HECKOSbKO
Kp1BbIX, TO OHM ByAyT NOMELLEHbl BO BHOBb CO34aHHYIO rpynny
C MMEeHeM YyKa3aHHbIM B 3TOM MoJie. Hosas KpuBasa unu rpynna
Cco3aeTcH B aKTVBHOW HA MOMEHT Bbl3oBa yHKLUK rpynne.
<ToYyHOCTb anmnpoKCMMaUuUU> — MaKCUMasibHOE OTKIIOHEHUue
pe3ynbTUPYIOLLMX KPUBBLIX OT FPaHuL, MOBEPXHOCTEN.
<Mpunyck> — BenuuMHa OTCTyna B NMaHe pe3ynbTUPYHOLNX
KPMBBIX OT FpaHuL, NMOBEPXHOCTEN, MOMOXMTENbHOE 3HayeHue
COOTBETCTBYET oTcTyny Hapyxy oT NOBEPXHOCTMU,
oTpuuaTenbHoe — BHYTPb (@aHanor aKBMAWCTaHTbl K MpOeKumm
KpuBOW).

<WArHopupoBaTb CTbIKM LUPUHOM> — MaKCMMarnbHas
BEMNMYMHA CTbIKOB MeXZy MOBEPXHOCTAMU, KoTopble OyayT
NMPOWIrHOPMPOBaHbl. EcnM  NOBEPXHOCTM  COCTLIKOBaHbl  C
GornbLuen TOYHOCTbI, TO ByaeT cnpoeunpoBaH OOLLMI KOHTYP
NMOBEPXHOCTEN, C MEHbLLEN — B NMPOEKUMM 0TODpassaTcst 3a30pbl
Mexay coceqHNMM MOBEPXHOCTSAMM.
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MaHenb BbIOpaHO oTOOpaxaeT TMM M KONMYeCcTBO OO6BEKTOB BbIGpaHHbIX
ONS NPOELMPOBAHNS] BHELUHEN rPaHuLbl.
o <[oBepxHOCTEN> — KONMYECTBO BbIOPAHHbLIX MOBEPXHOCTEN.
e <CeToK> — KONMYECTBO BblOpaHHbLIX CETOK.
e <Bcero> - obfwee u4ucrno BbIBPAHHBLIX T[EOMETPUYECKMX
0OBLEKTOB.

MaHernb nony4YeHo Noka3sbiBaeT KONMMYECTBO KPMBbIX B MPOEKLUN BHELLHEN
rpaHnLbl U KOnM4ecTBO 06paboTaHHbIX Ha TEKYLLMA MOMEHT MCXOOHbIX
00beKToB (MpY 3HAYMTEMNLHOW CIOXHOCTM MpoeLMpyeMbiX OOBLEKTOB
pacyeT NPOoeKLMM MOXKET 3aHSATb HEKOTOPOE BpeMs).
e <KpuBbIX> — KONIMYECTBO MOMNYYEHHbIX KPUBBIX.
e <O6paboTaHO OO6BLEKTOB> — KONMMYECTBO OBpaboTaHHbIX Ha
AaHHbIA MOMEHT OB HLEKTOB.

I'IpM N3MEeHeHnn napamMmeTpoB npoeunpoBaHnA, aBTOMaTU4YECKUN
nepecynTbiBalOTCA 3Ha4YeHUA nonern Ha naHenn I'Ionyqel-lo.

[na npyMeHeHUs: M3MeHeHWit credyeT 3aKpbiTb OKHO HaXaTueM Ha KHOMKY
<Oa>. Tlpoekuusi BHEWHel rpaHuUubl BblOpaHHbIX 00bekToB 6yaeT
BCTaBrieHa B aKTMBHyl rpynny. [ns oTkasa OT BbINOMHEHUS (OYHKLUM
NpoeunpoBaHNa Hado HaxaTb KHoOMKy <OTmeHa>

3.3.7 O6beanHeHMe KPUBbIX

KHonka (Cfseansume | OTKpbIBaeT okHo O6beanHeHNe KPpUBbIX.

00be JHHE HHE KPHBBIX

MmA nanen: [D0tea. KpHERE

|:| ¥ 4anATE MCX0AHBIE TouHoCTE: (0.001
BriGpaHo KpHEE!: MoMyHEHD KREHEE:
Brero kpreen: 13 Bes MzmeHeHwA; 13

SamkHy TR 10 Hoeer: 1

JamkHyTe: 0

PazomMkHYTRER: S
PazomkHyTEE: 1

fa | OTMEHE | Crnpaeka |

MHoroa npu MMnopTe KpuBbIX B danne XpaHuTcss He 00bedMHEHHbIN
KOHTYP, @ KOHTYp, pa3buTbil Ha MHOXECTBO 3fIeMeHTapHbIX y4acTkoB. [ns
yoobcTBa panbHenwen paboTbl C TakUM KOHTYPOM 3fieMeHTapHble
yyacTKM pekomeHayeTcd 00beaMHuTb. PyHKUMA O0ObeanHEeHWUs KpuBbIX
MO3BOMSET MOMNYYNTb KPUBYIO MYTEM CTLIKOBKU COCEOHMX 3MeMeEHTapHbIX
y4YacTKOB.
o <Umsa kpuBon>, <Umsa nanku> — nms HoBon kpuson. Ecnu B
pesynbTate 00beanHeHuss ByaeT Nony4YyeHO HECKOSMBbKO KPUBLIX,
TO OHM OyayT noOMeLleHbl BO BHOBb CO3[aHHYK Tpynny c
MMEHEM YyKa3aHHbIM B 3TOM none. HoBasi kpuBas wvnv rpynna
€037aeTcH B akTMBHOW HA MOMEHT Bbl30Ba hyHKLMK rpynne.
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e <YpanATb UCXOAHbIE> — YCTAHOBMIEHHbLIN fIAXXOK B 3TOM
rnorne O3Ha4aeT, YTO MO 3aBepLUEHWUM onepaumm obbeauHeHus
MCXOOHbIE 00BEKTLI OYAYT yaaneHsol.

e <ToO4YHOCTb> — MakCMMarbHOE PaCcCTOsIHUE MeXZy KOHUamwu
cocefHuX KpUBBIX, KoTopble MOXHO 06beanHUTS.
BapbupoBaHMeM  3HaYeHWst TOYHOCTU MOXHO  [OOUTbCA
)Xernaemoro pesynbTata npyu 00beauMHEHUM (3a4acTyto KOHLbI
MMMNOPTMPOBaHHBLIX KPUBbLIX He coBnagarT ¢ abconoTHON
TOYHOCTbIO).

MaHens BbIGpaHO KPMBBLIX MOKa3biBAa€T KONMMYECTBO M TUM UCXOAHBLIX
KpMBBIX.

e <Bcero> - o6uee uncno BbIGpaHHbIX KPUBbIX.

e  <3aMKHYTbIX> — KOTM4ECTBO 3aMKHYTbIX KPUBbIX.

e  <Pa30MKHYTbIX> — KONMYECTBO PA30OMKHYTbIX KPUBBIX.

MaHenbs MMony4eHO KpUBBLIX OTOOpa)kaeT KONMMYECTBO M TUM BHOBb
nosly4yaembiX KpUBbIX.
e <Be3 M3MeHeHUsA> — KONMYECTBO KPUBBLIX OCTaBMEHHbIX 6e3
N3MEHEHMSI.
¢  <HoBbIx> — 06LlE€E YMCIIO MOSYYEHHBIX HOBLIX KPUBBIX.
e <3aMKHYTbIX> — YACO MOJTyYEHHbIX 3aMKHYTbIX KPUBBIX.
e <Pa3oMKHyTbIX> — YMCINO PA30OMKHYTbIX KPUBbIX.

I'Ipm N3MEHEHUN TOYHOCTU obbeanHeHus, aBTomMaTn4eckn
nepecynTbiBalOTCA 3Ha4YEeHUA nonern Ha naHenn I'Ionyqel-lo KPpUBbIX.

Ons npumMeHeHuss oObeauHeHUs criefyeT 3aKpbiTb OKHO HaaTuem Ha
kHonky <Aa>. ObbeguHeHHast kpuBas (UnNu rpynna c KpuBbiMK) OyaeT
nomMeLleHa B akTMBHyO rpynny. VcxogHble KpyBble OyayT yaaneHbl, ecnm
YyCTaHOBIEH COOTBETCTBYHOLLMNIA (OITAXKOK.

Ons oTkasa OT BbINOMHEHNS OObLEAVMHEHUS HaZo HaxaTb KHOMKY
<OT™meHa>.

3.3.8 TpwuaHrynsauumsa noBepxHocTeun

OkHo TpuaHrynsiuus NoBepXHOCTEN BbI3bIBAETCA U3 KOHTEKCTHOTO MEHHO
rPathNiECKOro OKHA MMM KHOMKO | TPHaHTymsuns |

®yHKUMA nNpefHasHadeHa Ans orpybneHns BblOpaHHbIX NMOBEPXHOCTEN C
3afjaHHOM TouHOCTbiO. [lpMMeHMMa B cniyyasx, Korga onepauus
BbIMOSHAETCA C TOYHOCTbIO MEHbLUEN, YeM TOYHOCTb CaMON NOBEPXHOCTMH,
nmbo HeBO3MOXHO oOpaboTaTb fgeTanb M3-3a nNpobrnem, BO3HWUKLUMX
BCMeACTBME HEKOPPEKTHOro MOCTPOEHUS MOAENN — BUHTOBbIE Mepexosbl,
nronbyaTble MOBEPXHOCTU U T.A4.

TpHaHrynaumMa nope pxHocTe M

M0 AHBIE ASHHEIE
VA obtexTa: Meshes

MoeepxHocTed: 111 ToqHocTe: 0.1

Mony4eHo
CeTok: 83 TpeyroneHHkos: 4451

[CI¥aanmte vexoanse [ ]

| OTHEHS | Cnpaexa |

MaHenb UcxogHble paHHble OTOOpaxaeT TUM M KONMYECTBO OOBLEKTOB,
BbIOpaHHbIX NS TPUAHTYNALUN U ApYTMe NCXOOHbIE AaHHbIE.
o <Umsa obbekTa> — nmsa pesynbTUpyoLLEen noBepxHocTn. Ecnn
B pesynbTate TpuaHrynsauum OygeT nonyvyeHO HECKOSbKO
NMOBEPXHOCTEN, TO OHU ByAyT NOMeLleHbl BO BHOBb CO3[aHHYI0
rpynny C WMeHeM, Yyka3aHHbiIM B 3TOoM none. Hosas
NOBEPXHOCTb UK Trpynna co3adaeTcd B aKTUBHOMW Ha MOMEHT
Bbl30Ba (PyHKLMM rpynne.
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o <TOYHOCTb> — MaKCMMasnbHOEe OTKMOHEHWe pe3ynbTUpYHLLEn
NOBEPXHOCTU OT UCXOAHOW. BapbupoBaHmem  3HaYeHUA
TOYHOCTU MOXHO [OBUTbCA >kenaemow cTeneHn orpybneHus
NOBEPXHOCTW.

o <loBepxHOCTEN> — KONUYECTBO BbIOPAHHLIX MOBEPXHOCTEN.

MaHens Mony4yeHo nokasbiBaeT KOMMYECTBO M TUM BHOBb MOJTydaeMbIX
0OBbEKTOB  (MpYM  3HAYMTENBHOW  CIIOXHOCTU  BblOpaHHbIX 0OBLEKTOB
TPUaHIYNsaUUst MOXET 3aHsATb HEKOTOpPOEe BpeMmsl, MOSTOMY MokasblBaeTcsl
MPOLIEHT BbINOMHEHMS Onepaumm).
e <CeTOK> — KONMYECTBO NOJy4YEHHbIX CETOK.
o <TpeyronbHUKoOB> — obLlee KONMMYECTBO TPEYrONbHMKOB B
ceTKax.

I'IpM N3MeHeHun TOYHOCTU TpuaHrynauumm aBTOMaTU4YECKUN
nepecynTbiBalOTCA 3Ha4YEeHUA nosier Ha naHenmn ﬂonyquo.

YCTaHOBMEHHLIN hriaXXoK B nosie <YpanAaTb MCXOAHbIe> O3HA4aeT, yTo
Mo 3aBepLUEHNN TPUAHTYNALUN NCXOAHbIE OObEKTBI OyayT yaaneHsl.

Ong npumeHeHus TpuaHrynaumm cregyeT 3akpbiTb OKHO HaXaTuem Ha
kHonky <[Ha>. [lonyyeHHasi MOBEPXHOCTb (MM Tpynna MOBEPXHOCTEN)
Oyoetr nomelleHa B akTMBHYK rpynny. WcxogHble o6bekTbl OyayT
yAaneHbl, €Crv YCTaHOBIEH COOTBETCTBYHOLLMIA (ONaXOoK.

IOns oTkasa OT BbINOMHEHUS TPWUAHTYMAUMM HAOo HaxaTb KHOMKY
<OTMeHa>.

3.3.9 CospaHue Hagnuceu

Bbi30oB OKHa CO34aHMA HaAAMUCENd MOXHO MPOWU3BECTU CreAyLUMI

crocobamu: HaxaTb KHOMKY L T®€T | Ha naHenu 3D mogenb, nvGo
BOCMOJSIb30BaTbCS KOHTEKCTHBIM MEHI0 B rpadpnyeckoM OKHE UM B OKHE
Mopenb.

BHeLWHUN BUA OKHa CO3aaHUsA HagnMcen npeacraBneH HUXe.

Tekct
MNanka:
Hello, world!
TercT:
Hella, world!
|:| MpocvoTp
aie.

Pacnonowenve | OppenTauma | WpkdT | CTHOL

() KoHeuHan Touka:

HauaneHaa Todka:
®0 i 0

fa | JTHEHA | I'IpnMeHHTb|

Hagnuce moxeT ObiTb pacnonoxeHa nunbo BOOMb NpsIMON / (no
YMOJ4aHuio), NGO BOOMNb OKPYXXHOCTU 0.
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[nsa nameHeHus wpudTta TekcTa HEOOXOAMMO BOCMONb30BATLCA KHOMKON
WendT... | g 3aknagke [MapameTpsbl wpudTa).

[ns npegBapuTenbHOro MPOCMOTPa HagmMCU criedyeT HaxaTb naxok
<MpocmoTp>. Ecnn napameTpbl BBEOEHbLI KOPPEKTHO, TO B rpacmnyeckom
OkHe nosiBuTCA TekcT. [llocrne 4Yero npum HeobxoAuMMOCTM napameTpbl
HaanMcM MOXHO cKoppekTupoBaTb. [aHHylo nocnegoBaTenbHOCTb
Oe’CTBUM cneayeT BbINOMHATL A0 JOCTMXeHUsA Tpebyemoro pesyneTaTa.

[Ona cosgaHua Hagnucn cnefyet HaxaTb kHonky <[Oa>. [pu aTtomM K
aepeBy mogenu bygeT gobaBneHa nanka ¢ UMEHEM ykasaHHbIM B Mone
<Manka> 1 okHO OyaeT 3aKpbITO.

Ons co3pgaHns Tekcta 6e3 3akpbiTUS OKHA CrefyeT HaxaTb KHOMKY
<MpnumeHnTL>.

3.3.10

Co3pnaHue ceyeHun

CeuyeHne — 3TO MapameTpUYecKUii 3MeMeHT reoMeTpUYecKoin Moaenu.
CeueHune pobaBnsieTca B rpynny [AepeBa reoMeTpUyeckon modenu, Ans
Toro Ytobbl  aBTOMaTM4Yecku nomnyyaTb  KpuBble  NepeceveHust
NOBEPXHOCTEN, BXOAALMX B rpynrny, ¢ 3a4aHHON NII0CKOCTbIO.

Onsa Ttoro, 4toGbl co3gaTb cedeHue, HeobXOAMMO cAaenaTb akKTUBHOW
nanky, B koTopon OyaeT pasMelleHO CeyeHue, MoCre Yero HaxaTtb Ha
KHonky <Ce4veHue> Ha naHenu MHCTPYMEHTOB 3aknagku 3D Mopenb. B
pesynbTate cuctema nepengetr B PeXUM CO3OaHUS U peaakTUpOoBaHWS
CeKyLlen MMOCKOCTWU, a Ha 3KpaHe MOSIBUTCS OKHO MapamMeTpOB CeKyLuen
MNOCKOCTHW.

Onpe peneHHe CEKYWEH NIOCKOCTH
mA oBeekTa: |CeHeHHE
To4HOCTE annpokckiaukK: (0,01
[] OfteamHaTE KpHBLIE:
HaqaneHas Toqka
x % % ot pastepano ¥
i % % ot pasmepano ¥
.0 = []% o pasmepano 2
naeHaA ocb
Ok | -
® —
¥i [0 ¥ron
Z |0 0 2
PezyneTat
SaMEHY TBIX KPHBEL ! a
HezamkHY Teix KPHERIX: Ga
Ecera: &5
Aa | OTHEHE | MomMoe |

MnockocTb ce4vyeHunsd onpepgendeTca cBoen HavanbHoOn TOYKOMN,
HanpasrieHnem rnaBHOM OCU 1 yrnom noBopoTa BOKpPYr 3TOM OCW.

lNonoxeHne HavanbHOM TOYKM 3agaeTtcsa B nonsax seoga X, Y, Z pasgena
HavanbHas To4Ka, Mpu 3TOM, €CNN YCTaHOBMEH (PraXXoK pSAOM C MOSeM
BBOAA, TO BBEAEHHOE 3HA4YeHWEe BOCMPUHUMAETCS Kak MNPOLEHT OT
rabaputoB paccekaemon mMogenn no X, Y u Z COOTBETCTBEHHO, B
NPOTMBHOM Crly4ae — Kak abContoTHOe 3Ha4YeHme.

[MonoxeHne HavyanbHOW TOYKM MOXET ObITb Takke 3a4aHO MHTEPAKTUBHO,
C nomMowplo Mblwn. [nsg aToro B rpadmyeckoM OKHe HeobxoaMmo
LLENKHYTb NIeBON KHOMKOM MbIWN Ha Kybuke, nsobpaxarowem HavanbHyo
TOYKY, 3aTeM nepeHecTn ero B noboe Apyroe Mecto Moaenu, nocrne 4Yero
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CHOBa HaXaTb eByro Knasuwly MbILLN, 4yTObbI 3aBeplnTb
nepetackmeaHmne obbekTa.

Ona ypobcTBa NOMNOXeHMe NIOCKOCTM B MNPOCTPaAHCTBE MOXeT ObiTb
3afaHO 4depe3 ykasaHue HanpasreHust nobon us Tpex ocen (X, Y, Z)
CMUCTEMbI KOOpPAWHAT MAOCKOCTU. BbIOOP rmaBHOM OCK OCYLLECTBISETCS U3
BbiMaJaloLLEero cnucka B NpaBoM BEPXHEM Yrny pasgena [naBHas ocb, a
opueHTauus ocu 3apjaetca B nondx seoga X, Y, Z Toro e pasgena.
HanpaBneHve ocu MoXeT ObiTb Takke 3afaHO MHTEPAKTUBHO, C MOMOLLBHO
MbILLM, TOYHO TaKKe KaK NofoXeHne HavanbHON TOYKW.

Yron noBOpPOTa MIOCKOCTU BOKPYr rmaBHOM OcCu 3agaeTcs B none Yron
pasgena FnaBHasa ocb, NMMbo WHTEPAaKTUBHO C NOMOLLBbIO NepeTacknBaHUA
O[HOWN N3 HernaBHbIX OCen NITOCKOCTU, UM CaMOW NSTIOCKOCTH.

B pasgene PesynbTaT oTOOpaxaeTcs pesynbTaT nepecedeHns Moaenu
MMOCKOCTbI. TOYHOCTb MofyYaemblx KpMBbIX 3agaeTcst B norne TOYHOCTb
annpokcumaumn. Mpu xenaHnM pesynbTUPYIOLINE KpUBbLIE MOFYT OblTb
obbeamnHeHbl. [1na aToro Heobxoanmo oTMeTUTb hrnaxok <O6bLEeAUHATL
KpUBbIe> N BBECTU TPebyemoe 3Ha4eHne TOHHOCTMW.

CosgaHHoOe ceveHve npeactaBnger cobonm rpynny kpuBbix. KpuBble,
BXOAsdLMe B rpynny MoryT OblTb W3MEHEHbl, NnepeMelleHbl B Opyryio
rpynny, wnu cosceM yaaneHol. OpgHako, npu nobom nocnegyoLlem
N3MEHEHUN MNOBEPXHOCTEN, BXOASALMX B paccekaemyto narky, Kpusble
OyayT creHepupoBaHbl 3aHOBO.

Mpn HeobxogMMOCTU, NapameTpbl ceYeHnst MOryT OblTb M3MeEHeHbl. [ns
3TOro HeoOXOOAUMO BbIAENUTL CEYEHUE, N BblOpaTb B KOHTEKCTHOM MEHIO
3aknagku 3D Mogenb komaHay <PepaktupoBaHue NOCKOCTU>.

lMpumeyaHue: VIHcmpymeHm « CedeHue» ucronb3yemcs cucmemou 0511 hopMupo8aHusi
3a0aHusi Ha obpabomky Onisi MOKapHbIX ornepayul 8 cry4asix, Koeada
ucxo0Houl modernbro Onsi oriepauyuu siersiemcst mpexmepHasi Mooesib, a He
0symepHbIl  KOHMyp. B amom crniyyae 8 Kayecmee moKapHoOU
obpasyroweli ucronb3yrmcs 06bLeKmbI 2pynnbl, HAUMEHO8aHUE KOMOPbIX
Ha4uHaemcsi co crog «Obpa3syrowass mena epaweHuss». Ecnu makux
3/1eMeHmo8 8 epyrnrne Hem, mo asmomamuyecKku co3daemcsi cevyeHue,
OCb KOmMopoeo coesrnadaem C OCblO MOKapHOU cucmembl KoopduHam.
Cos0aHHOoMy cedyeHuro npuceausaemcsi ums «Obpasyrowas merna
epauwjeHus_O», a Kpusble, obpasyrouwue cedeHue Uucrosnb3yromcesi Ors
pacyema. Ecnu nonydeHHblli makum 06pa3oM pe3dynbmam  He
ycmpausaem, mo MOXHO nubo u3MeHumb napamempsbl cekyuwel
rnockocmu, 1ubo co3dame O0NOIHUMEbHbIE CeKywUe naockocmu, ubo
nocmpoums obpa3yrwyro mena epaweHus JobbiM U3 B803MOXHbIX
criocobos u pasmecmums ee 8 rnarke ¢ MoOesbio.
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CPEQA ABYMEPHbIX
FEOMETPMYECKMX NOCTPOEHUH

BCTpoeHHaﬂ cpena OBYMEPHbIX reoMeTpun4ecKmnx I'IOCTpoeHI/Ilh
npeagHasHa4veHa anda NOCTPOEHNA BCnomMoraTesibHbIX NNOCKUNX
reoMeTpun4ecKkmnx 00BbEKTOB, PacCnoJIOXEHHbIX B pPa3finvHbIX CUCTEMax
KoopAuHar.

I'Ile NOMOLLN NOCTPOEHHbIX NMITOCKMX KOHTYPOB MOIyT CbOpMVIpOBaTbCFIZ
e  3aroTOBKU

e  30HbI 06paboTkn

(] Hanpasndwwne KprBbie B yrnpaBiideMblX onepaunax

L] O6p868TblBaeMble MoAenun B rpaBmpoBalsibHbIX onepaunax
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e obOpabaTbiBaeMble MOLENM B TOKAPHbIX Ornepaumsix.

e obpabaTtbiBaeMble MOAENM B ONeEpaLmsaX pesku.

Toukn MoryT onpefensitb LeHTpbl obpabaTbiBaeMblXx OTBEPCTUM UMK
KoOpAMHaTbl TOYEK 3acBeprivBaHusl.

lMocTpoeHua reomeTpuyeckmx o0ObEKTOB BegyTcst B nnockoctn XY
Tekywen cucrteMbl koopauHat. OObekTbl, NpUHagnexawime pasHbiM
CUCTEMaM KOOPAMHAT CYMTAKTCS HE3ABUCHMMbIMU.

Bce OBYMepHble reomeTpuyeckmne 00BbEKTbI UMEKT B cuUcTeme ABosAKoe
npencraBneHne: rpad)quCKoe n A3bIKOBOE. Mexq:l,y 3ATUMKN
npeacraesneHnaMn cywectsyet OAHO3Ha4YHaA CBA3b. To ecTb KaXXaomy

1-86



Cpeda dgyMepHbIX 2e0Mempu4YecKux nocmpoeHul n

|/|306pa>|<eHHomy B I'pa(*)VI‘-IeCKOM OKHEe O6'beKTy COOTBETCTBYET CTPOKa B
nporpaMmmMme Ha A3blKe reoMeTpmn4eCcKoro npoiueccopa un HaO60pOT.

Mpy VMHTEpaKTUBHOM onpegerieHnn obbekTa aBTOMaTMYecku co3gaeTcs
CTpOKa nporpammbl, eMy cooTBeTcTBylowas. MNpu yaaneHun obbekTa
ypoansietcs v onpegensiowasi ero ctpoka. PefaktupoBaHue nporpaMmbl
BrneyeT  OAHOBPEMEHHOE  W3MEHeHMe  YepTexa UM HaoboporT,
NHTEPaKTMBHOE M3MEHEHVEe YepTexa BreveT usMeHeHne nporpaMmbl.

Boobuwe rosops, MHoOpMauua O reoMeTpUYEcKUX dfeMeHTax yeprexa
XpaHuTca B Buge nporpammbl. OHa camogocTatodyHa W He Tpebyet
AONOMHUTENbHbIX AaHHbBIX A4S BOCCTAHOBMEHUS YepTexa. OTO No3BonseT
COXPaHATb reoMeTpmyecKkne NoCTPOeHNs B BUae TEKCTOBOrO hanna.

Mpumep:

P12=X(0),Y (0) // TlocTpoeHMe TOUKM B KOOPIMHATAaX
// ¥=0, Y=0

L11=P12,A(30) // TlocTpoeHMre MNpPsAMOM Uepes TOUKYy
// nmom yrmom 30 Tpamycos

Cl1=P12,R(20) // TlocTpoeHMre OKPYXHOCTM C LIEHTPOM

// B paHee yKa3aHHOMW TOUKEe u
// pammycom 20

B 43bike reomeTtpuyeckoro npoueccopa cyulectByetT MHOXeCTBO
pa3finyHbIX cnocoboB onpeneneHnsa 0OBHEKTOB.

B nporpamMme oTpaxeHbl NOcCrefoBaTerlsHOCTb MOCTPOEHMIA, BCe CBA3M
Mexay ~— aneMeHTaMM U YUCMOBble  napameTpbl,  BBEAEHHble
nonb3osaTteniem. B noBGoii MOMEHT [OCTYMHO WX W3MeHeHue (Kak
VHTEPaKTUBHOE, TaK U HEernoCpedCTBEHHbIM peaaKTUpOBaHWEM TeKcTa),
YTO [enaeT KOHEYHYH TreoMEeTPUYECKYID MoAesflb KOMMYECTBEHHO U
Ka4eCTBEHHO napameTpU3oBaHHOM.

Takum 00pasoMm, pexuMM OBYMEPHbIX TEOMETPUYECKMX MOCTPOEHUN
ABMNSETCA WHTEPaKTMBHOM 0BOonoukon, koTopas obecneunsBaeT AOCTyn K
DyHKLMAM reoMeTpu4eckoro npoveccopa. Vcnonb3oBaHue
WHTEPaKTUBHOM 0BONOYKM MO3BOMSIET MCNONb30BaTb BCE MHOXECTBO
dyHKLMIN 6e3 0683aTENBHOIO 3HAHWSA CUHTaKcUca s3blka.
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4.1 ONPEAENEHUE FrEOMETPUYECKMUX
JJIEMEHTOB

Mepexoq B pexum  OBYMEPHbIX  FEOMETPUYECKUX  MOCTPOEHUI
npomsBoguTcs BblObOpoM 3aknagku 2D-FeomeTpuss B rMaBHOM OKHE
CUCTEMBI.

20T eomeTpian
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- J Paspywintb 7, Bbigenutb
;? TpaHchopmmpoBaTb
% = A =
y | om = MaHenb 3aaaHns napaMmeTpoB
R | 830 x| =
KoopaunHata X ¥ KoopanHata Y
R Pagnyc & Yrnosasi BenmynHa
PacctosiHue M KonuyectBo

HevictBus B cpege  ABYMEPHbIX  FEOMETPUYECKMX  MOCTPOEHUN
NPOU3BOOATCA TOMbKO B MMOCKOCTM XY TeKywen Ha JaHHbIN MOMEHT
cncteme koopamHat (CK). lNpu NOCTpOEHMM 3SNEMEHTOB MexXgy HuMMU
aBTOMATUYECKM HaKMaAblBalOTCA NapameTpuyeckme CBs3u, yumTbiBaloLmne
cnocob nocTpoeHuns. YTo no3BonsieT NpuM U3MEHEHUU FeoMeTpUYEecKnX
napamMeTpoB OAHOrO 9reMeHTa aBTOMaTUYEeCKM nepecTpamBaTb Bce
CCbINaloLMecs Ha Hero aNemMeHTbI.

Hanpumep, ecnu Touyka Obina onpegeneHa kak MepeceveHvre [OByX
MPSIMbIX, TO W3MEHEHWE Yrfna HakfnoHa OAHOW U3 3TUX MPSAMbIX
aBTOMaTMyYecks noBredyeT 3a coboil M3MEeHeHUe KoopauHaT TOYKM
nepeceyeHns. YT1o, COOTBETCTBEHHO, NPMBEAET K W3MEHEHWUID BCEX
FEOMETPUYECKMX SIEMEHTOB, ONUPAIOLLMXCSH B CBOEM OMPEAENEHNMN HA 3Ty
TOYKY.

leomeTpuyeckme ob6bekTbl, nexawme B pasHbix CK gensoTcs
He3aBNCUMbIMMU. Mockonbky  Kkaxkgas  nokanbHas  CK  umeer
UMKCMpOBaHHOE MONOXeHMe B rnobanbHOM CUCTEME  KOOpAMHAT,
reomeTpuyeckme OOBEKTbI  pacnonaralTcss B COOTBETCTBYHOLLEM
nonoxeHun B rnobansHon CK.

Bce nBymepHble reomeTpuyeckue oObEKTbI MMEKT B CUCTEME [BOSIKOE
npeacrtaeneHne:  rpacmueckoe M ga3blkoBoe. Mexagy — aTMMu
npeacTaBneHnsiMu CyLlecTByeT OAHO3HA4yHas CBA3b. TO €CTb Kaxaomy
n3obpaxeHHOMy B rpadMyeckoM OkHe OOBbEKTYy COOTBETCTBYET CTpoka B
nporpaMmme Ha si3blke reoMeTpMYECKOro npoueccopa 1 HaobopoT.

COOTBETCTBEHHO, CO3aHNE OOGBLEKTOB BO3MOXHO Kak MHTEPaKTUBHbIM,
TaK U A3bIKOBbLIM CMOCOOOM. I B TOM 1 B ApYyrom criyvyae co3garTcsl OaHU
N Te xe reoMeTpudeckne oO0bekTbl fbbiM K3 [OCTYMHbIX CNOCO60B
onpeneneHnsi. Bca pasHuua nuwb B TOM, Kak B [OaHHOM cly4ae
nonb3oBaTento ygobHee co3gaTb UNKM OTpedakTUpoBaTb anemeHT. [Mpu
WHTEPaKTUBHOM orpefeneHnm obbekTa aBTOMaTUYeCKN co3aaeTcs CTpoka
nporpaMmmbl, emy cooTBeTcTByloLada. Npn s3bIkoBoM cnocobe — oObEKT
cpasy xe oTobpaxaeTcsa B rpadmyeckom oOkHe. PepaktupoBaHue
nporpaMmbl Brie4eT OOHOBPEMEHHOE W3MEHEHUE 4YepTexa M HaobopoT,
WHTEPaKTUBHOE N3MEHEHME YepTexa BNeYeT N3MeHeHMe NporpaMmei.

[na vMHTepaKTUBHOro 3agaHusi o0bekTa HeoGXOAMMO YCTaHOBUTb €ro
TMN W yKasaTb 93NeMeHTbl M napameTpbl ero onpegenswowmve. B
pesynbTate WHTEPaKTVBHbIX [OEUCTBUA CTPOKa, COOTBETCTBYlOLLAs
A3bIKOBOMY 3afjaHuio 0ObekTa, OygeT cdopmupoBaHa aBTOMAaTUYECKU.
MHTepakTVBHBLIA MeTofd 3agaHus OObeKToB B OOMbLUMHCTBE Cry4Yaes
oKasblBaeTcs HanGornee NPoCTbIM Y ONTUMATbHBIM.

Ona onpegeneHvs obbekta $A3bIKOBbIM criocobom Heobxoaumo B
pegakTope oTnagynka [obaBuTb CTPOKY, 3adalollylo HOBbI OBOBLEKT.
fAsbikoBOW cnocob6 HeobxoaMm Mpu MOCTPOEHUN MOLENWU, MeXay
napameTpamMu OOBEKTOB KOTOPOM HaknadblBalOTCs AOMNOSHUTENbHbIE
dyHKUMOHAmNbHbIE CBA3MN.
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41.1 WHTepakTUBHOE onpeaeneHne o6bLEKToB

[ns MHTepakTUBHOIO 3a4aHnsA HOBOrO 3rieMeHTa Heo6X0OUMO BbINOSTHUTD
CrneayoLyto NocnegoBaTenbHOCTb AENCTBUN:

e BbiOpaTb TUN CO30aBaAeEMOro 9arieMeHTa (Todka, OTPEe3OoK,
OKPY)XHOCTb MO rpaHuue unn 4vepes LEeHTp NMbOo KOHTYp) Ha
COOTBETCTBYIOLLMX NAHENsX;

+» S O® / 2 2 fim)

e  BK/IOYUTb, ECIIN HYXKHO, NMPUBSA3KN K CYLLECTBYHOLLUMM 3IEMEHTAM.
MaHenb npuBA30OK SBMSETCA NepemeLllaemMor U MOXeT ObiTb
npvnapkoBaHa K pasnyyHbIM YacTsM rMaBHOMO OKHa;

c P AX OO
° npu HeO6XODMMOCTM cnenyet YKa3aTb KypCOpoMm MbILLN
BCnomMoraTterbHble O6'beKTbI, Tpe6yrou.w|ec;| Ana NOCTPOEHUA;

e VHOrOa MOXeT noTpeGoBaTbCA YCTaHOBKa NapameTpoB B OKHE,
KOTOPOE U30BPaXKEHO HIKe.

% = =
¥ iz m =]
r |@ad x| =]

Ecnun yepes ykasaHHble 9nMeMeHTbl MOXeT OblTb MOCTPOEHO HECKOJbKO
00BbEeKTOB BbIOpaHHOroO TuMa, TO cucTema OTOOpasvMT BCE BO3MOXHbIE
BapuaHTbl, U OygeT oXuaaTb yKasaHUsA HYXXHOro obbekTa. YkasaHHbI B
rpadonyeckom okHe 06beKT 1 ByaeT NOCTPOEH.

Hanpumep, Ans nocTpoeHus TOUKU nepeceyeHns OBYX NpsIMbIX criegyeT
BbIGpaTh Ha naHenu Tun onpeaensemoro o6bekta Touka * |, BKNOUYNTL

npvBsa3ky To4Ka nepece4YeHus X N yKasaTb KypCOpOM MECTO
nepeceveHns. Todka OygeTr nocTpoeHa cpa3dy, TaKk Kak [dBe
HenapannenbHble MpsMblE MepecekalTcs B OOHOM TOYKE, U MO3TOMY
cucTema He noTpebyeT 4ONONHUTENBHOMO BbiIOOpPa HOBOrO 3feMeHTa.

Opyron npumep. [Ns NOCTPOEHUS OKPY>KHOCTU, MPOXOOALLEN Yepes3 TOYKY
N KacaTenbHOW K OBYM MpsMbIM Hago BblIbpaTb TuN onpegensemMmoro

anemeHTa OKpPYyXHOCTb O, BKMIOYMTL TOYKY MpvBsA3ku Touka * u B
nobom nopsgke ykaszaTb B rpacpuyeckoM OKHE TOYKY U OBe MnpsiMble.
3aTeM U3 HECKONbKMX MNPEearnoXeHHbIX BapuaHTOB BbiOpaTb HYXHbIN,
yKkazaB Ha Hero Mbiwbio. [locne 3Toro ykasaHHasi OKpYXHOCTb Oyaer
MOCTPOEHa U MOSBUTCS B CMMCKE 3f1EMEHTOB.
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[Mpn NOCTPOEHMM 3TON OKPYXKXHOCTU BblM UCNOMb30BaHbl TOYKa U ABe

npsmble. MN3meHeHne reoMeTpuyeckux napameTpoB mnwoboro u3 aTmx
3M1EMEHTOB aBTOMaTUYeCKuN NpuBeaeT K U3MEHEHNIO OKPYXHOCTMU.

an HeobXxoQMMOCTN, YNCITOBbIE 3HAYEHUS napameTpoB onpenenaemMmoro
AnemMeHTa cnenyet BBeCTU B COOTBETCTBYHLUMX NOJNAX NMNaHesun.

| AMf| 5]
| S]]

|
| Al

[Mons umeloT cneayloLume 3HavYeHus:
X - koopanHaTa X;

Y - koopanHata Y;

A - yrnosas BenuunHa (B rpagycax);

R - pagnyc OKpy>XHOCTUW, CKpYrneHus;

M - paccTodaHune, BenmM4nHa 3KBUANCTAHTbI, TOYHOCTb annpokcnMauun npu
NOCTPOEHUN cnnanHa;

N - KonnyecTBO MOBTOPEHWI NPV MOBTOPSIEMbIX Onepaumsix (Hanpumep,
onpeaerieHye KOHTypa MHOrOKpPaTHbIM NEPEHOCOM C 00 bEANHEHNEM).

B npouecce onpegeneHusi o6bekTa cMcTeMa aBTOMaTUYECKU BbICTaBNSET
Habop TWMNOB 3NMEMEHTOB W AOMNyCTUMbIE TWMbl NapamMeTpoB, KOTOPble
MOryT ObITb MCMONb30BaHbl AN AanbHenwero onpegeneHns obbekTa.
BBop 3HaueHuUii MOXeT YepeaoBaThCs C ykazaHueM 6a30BbIX ANIEMEHTOB B
nobom nopsiake.

3HayeHnsa napameTpoB MOryT ObiTb BBEAEHbI NIMOO Hanpsmyto, NMBOo Kak
napameTp QOpyroro obbekTa UMM COOTHOLLEHWE napameTpoB APYrnx
o6bekToB nocpeactsom eomeTpuyeckoro KanbKynsitopa. [lpu BBOAe
UYNCMEHHOrO 3HA4YeHUs 3adaHHbll napameTp OyaeT NocToAHHbIM. [pwu
BBOAe e 3HauyeHuss 4epe3 [eomeTpuyeckum kanbKynsatop Oyger
HamnoxeHa  [OOMONHUTENbHAas  MnapaMeTpuyeckass CBHA3b, KOTopas
aBTOMaTn4yeckn ByaeTt oTcrnexuBaTb BCE M3MEHEHUSA 6a30BbIX 311IEMEHTOB.
BBO4 4MCNOBbLIX 3HAYEHWI OCYLLECTBMSETCS HEMNOCPEACTBEHHO B Morne
3HayeHnss napameTtpa. BrbizoB eomeTpuyeckoro kanbKynsatopa Ans
BBOAA [OOMOSHUTENbHOW MapamMeTpU4eckon CBA3W OCYLLEeCTBSAEeTCS
Ha)kaTueMm Ha KHOMKY C Ha3BaHMeM napameTpa Boane nons seoga ( X, Y,
A, R, MvnimN).

Hanpumep, paguyc OKPYXHOCTM MOXEeT ObiTb 3adaH HanpsiMyio BBOAOM
YMCNOBOro 3HaveHust B none R unm kak pacctosiHue OT TOYKM OO MPsSIMOW
yepe3 TreoMeTpUYECKUn Kamnbkynstop. B nepBom crnyyae paguyc
OKPY>XHOCTM He OyOeT MEeHATbCS NPU U3MEHEHUU OPYTUX reOMETPUYECKMX
9/IEMEHTOB, @ BO BTOPOM — MPW W3MEHEHUWM MapamMeTpoB NPsIMOA UNn
TOYKM paguyc OKPYXHOCTM aBToMatuyeckn OyaeT BbIMMCHSATbLCS Kak
TeKyllee pacCTosHUE Mexay TOYKON 1 NPsIMOWA.

Mpouecc onpegeneHnss anemMeHTa 3aBepllaeTca Mpu  HanmMuuu
HeobXoaMMbIX ONs ero OOHO3HAYHOro onpedeneHns OaHHbiX. B criydae
€CMN Ha OCHOBE YKAa3aHHbIX [OaHHbIX BO3MOXXHO HECKOMbKO BapuaHTOB
onpeaeneHus, cuctema npegnaraeT BbiGpaTb OAUH NMBO HECKOMbLKO
BapMaHTOB.

Mpouecc onpegeneHns MoxeT BbiTb NPUHYAUTENBbHO 3aBepLueH B nobon
MOMEHT ABOWHbIM LLENYKOM NeBON KNaBuLUM Mbilin B paboydem none. Mpu
3TOM onpeaernsemblii dNeMeHT (PUKCUPYETCSH B TEKYLLEM NMOMNOXEHWUN.
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41.2 Sl3bIkoBoe onpeaeneHne o6LEKToB

Onpe,qeneHMe 00BHEKTOB S13bIKOBbIM CMOCOOOM npon3sBognTCA B OKHE
OoTNnag4vynKa

OTnaaqme | MapameTpel | Cnow

j
L1=Pl,A{A[L11]450},Lrl ~
P2=L1,L11,Lrl
Cll=Pl,Ri{M[Pl,PZ]1) LrD
P13=Cl1,4{0),LrD
K1z=P13,C11,PLlZ,Lrl
Pl=X{lZ.0Z}),T(E4.12),Lrl
C12=P1,-C1l,-L11,Lr0
Pl4=C1Z,A(0),LrD
K13=Pl4,ClZ, Pl4,Lrl

[ns BBOga A3bIKOBOro onpepeneHna cnegyet I'IepeVITVI B peXunm

penakTnpoBaHuA HaXatuem KHOMKK | B OKHe oTnaguuka. B pexunmve
penakTnpoBaHnAaA AOOCTYMNMHO noboe Kn3MeHeHMe TekcTa nporpaMmMmbl Ha
A3blke reoMeTpun4eCcKoro npoueccopa, To €Ctb He TOJIbKO BBO/[ B nobom
MecTe nporpamMmmbl HOBOIo onpeaeneHnd 00bekTa, HO U W3MEHeHue
nopanka I'IOCTpOEHVIVI, penakTnposaHue u yganeHue onpep,eneHMVl.

Ecnn onpepgeneHve reoMeTpu4ecKkoro afieMeHTa Mpou3BOAUTCS 4epes
napameTpbl paHee MOCTPOEHHbIX OOBLEKTOB, TO NPU U3MEHEHUN Ba30BbIX
06beKkToB aBTomMaTudecku byaeT M3MeHeH W 3afaHHbIi anemeHT. Ecnu
A3bIKOBOE  OnpefeneHne He COOTBETCTBYET CUHTaKCUCy  S3blka
reoMeTpu4eckoro npoLeccopa nnm nocTpoeHne obbekTa HEBO3MOXHO MNpu
yKa3aHHbIX napameTpax, TO CTpoka C OnpegeneHneMm nomevaercs
KpacHOW TOYKOW B nore crnesa OT CTPOKU.

Mpumep:

P11=X0, YO0 // omnpenejiseM TOUKYy B Hauajle
// KoopOmMHAT

L11=P11,A30 // omnpenejsigseM NpAMyK MNPOXOIANYH Uepes
// paHee oOIpelesyiIeHHYK TOUKYy [OI yIJIOM
// 30 rpanycos

P12=X10,Y20 // omnpenejiseM HOBYKD TOUKY

L12=P12,A(30* (sin(45))) // omupemnenseM HOBYW0 MNPIMYIO

P13=L11,L12 // omnpenejiseM TOUKY KakK IepeceueHue
// paHee 3aIaHHHX [IPAMBX

BonblWMHCTBO  onpedeneHMnn  OObEKTOB  MOXeT  OblTb  3aaaHo
WHTEPAKTUBHO, YTO 3ayacTyl 3HauuMTenbHo yaobHee. Tem He MeHee,
onpegeneHne OOBLEKTOB BPYy4YHYHO HEOOXOAMMO Mpu  UCMOSb30BaHUM
crneumduyeckmx cnocoboB 3agaHnst UNu Npu co3gaHnn napameTpu4eckmx
Moaenen. BaxHenwnm [JOCTOMHCTBOM SA3bIKOBOrO crnocoba co3gaHus
ANeMeHTOB ABNAeTCcHd BO3MOXXHOCTb Nncnosfib3oBaHUA (byHKLLI/IVI n
nepemMeHHbIX Npu 3agaHnn 3Ha4YeHUM YNCNOoBbIX napameTpos.
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4.2 TEOMETPUYECKHUE NOCTPOEHUA HA

NJNOCKOCTHU

421

3agaHue TOUKHU

Ona 3apgaHus TodkM criedyeT HaxaTb kHomky Touka * | Ha naHenw
Bblbopa cosgaBaeMbix 06bLEKTOB, fanee B noboi nocnefoBaTenlbHOCTM
KYpCOPOM MbILLKX, yKa3aTb 3feMeHTbl KOTOpble ee OnpeaensioT, npu
HeobxoamMmMocTu BBecT napameTpbl X, Y n A B COOTBETCTBYHOLUME MONS
naHenu BBoAa NapameTpoB.

Hwxe npuBeaieHbl NpUMepsbl 3aAaHns TOUKU.
Kypcopom B rpachmuyeckom oKHe.

BBog TOYKM MOXHO OCYLWECTBWTb LENYKOM Kypcopa MbllM B
rpadynm4eckomM OKHe.

3agaHuem koopauHat X mn Y.

¥ [[25.5 o A x)
v |44 b M xl
R = =)

KOOpD,VIHaTbI TOYKM B abCONIOTHOWM cucteme KoopaunHaT BBOOATCA Ha
naHenn 3agaHna napameTpoB 2D reomMeTpun

3agaHMeM TOYKM Ha reoMeTpPUYEeCKUX 3fieMeHTax C y4yeToM cnoco6a
NMPUBA3KWU.

[ns 3agaHnsa TOYKM crieqyeT YCTaHOBUTb Kypcop B 30HY 3a4aHUs TOYKM Ha
reoMeTpUYeCKMX aremMeHTax, Nocre Toro kak PSAoM C KYpCOpOM MOsIBUTCS
Tpebyemoe wn3obpaxeHue nNpuBA3KW, MNOATBEPAMTE 3afaHue TOYKM
Lenykom no NeBOW KnaBuLLe MbILLW.

CEepxy W

CwmMelueHMeM OT 3a4aHHOMN TOUYKMU

Kypcopom ykasaTb TOYKy, Ha MaHenu 3ajaHWs napaMeTpoB BBECTU
BENnYMHy cMmeweHms no Xun'Y

CEepxy ¥ -
Y
X
=}
[} ¥ |40 = s b
{) y |30 x om |
R =) =)

Kypcopom ykasaTb TOYKy, Ha NaHenu 3ajaHWs napameTpoB 3ajaTtb
BENuYuHy yrra A v pacctosiHua M
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CEEpxy ¥

D : = =

Mo y3NOoBbIM TO4YKamM Mmogenun

[ns 3agaHnsa Toukn cnenyet yCTaHOBUTb KypCOp B 30HY 3adaHMA TOYKN Ha
Mogenun, nocne Toro Kak pdaaomMm C KypCOpOM MOABUTCA V|3o6pa>|<eH|/|e

&2
NpuBSI3KM |, noaTBEpAMUTE 3aJaHne TOYKW LLeNYKOM MO NEeBOii KnaBuile

G,

N lAzom. =

MpumeyaHue: Toyka cmpoumcsi Kak npoekyusi moyYku Modesu Ha paboyyro MIocKoCMb.

MoxHo cmpoumb mMONbKO MPOEKUUU  y3/7108bIX MoO4YeK Mooesu.
lMocmpoeHue mouyek 803MOXHO 8 stobbix yO00bHbIX Oriss paboms! sudax
(Csepxy; Nsomempusi u dp.).

CEEpxy w

4.2.2 3apaHue NpsiMmown

[nsa 3agaHusa npsMon cnefyeTt HaxaTtb KHonky OTpes3ok 7| wa nanenu
BblOOpa co3gaBaemblx 06bekToB. [Janee B nobor nocrnegoBaTenbHOCTU
yKasaTb KypCOpPOM 3IIEMEHTbI, KOTOpble ee onpegensoT. Ecnn yepes
YKa3aHHble 3MEeMEHTbl BO3MOXHbl HECKOSIbKO BapWaHTOB MOCTPOEHUS
npsMon, TO cucTema OTOOpasuT 3TM BapuaHTbl, U OydeT oxugatb
ykasaHusi Bblbopa Hy)XHOro BapwuaHTa, Unu, nNpu HeoOXOoAMMOCTU, BBOAA
COOTBETCTBYIOLLErO NapaMeTpa B NaHenu BBoga napameTpoB.

Hwxe nprBeaeHbl Npumepkl 3agaHust NPSIMOW.
Kypcopom B none rpacuyeckoro okHa
YKasaTb KypCOpOM CTapTOBYHO MO3NLMIO OTPE3Ka.

YkasaTb KypCOPOM KOHEYHYH NMOo3nunio OTpe3kKa.

Ceepxy =

A
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OT TOuUYKM NMPUBA3KU A0 TOYKN NPUBA3KN

VlCI'IOJ'Ib3yFI CUCTEMY NPUBA3OK YKa3aTb CTapTOBYH TOYKY OTpe3Ka.

Wcnonb3ysi cuctemy NpuBSI30K yKa3aTb KOHEYHYH TOYKY OTpesKa.

CEepxy ¥

OT TOYKM npuBA3KM noAa
on pe.qeneHHoﬁ KITMKOM MbILUA

Mcnonb3ysi cuctemy NpuBSI30K yKasaTb CTApTOBYH TOUKY FIMHUN.

3agaHHbIM  yrnom Ao

nosnumnun

|/|Cl'|0ﬂb3y$'-| naHersnb 3aJaHunA napamMeTpoB 3a4aTb Yrosn HakrnoHa JIMHUN.

KprOpOM YKa3aTb no3nuyunto KOHEYHOW TOYKM NINHUN.

CEEpXY ¥

®
i
R

=

=l

OT TOuUYKM NPUBA3KN nNoa 3aAaHHbIM yrinomMm Ha 3agaHHOe pacCcTosiHue

VlCI'IOJ'Ib3yFI CUCTEMY NPUBA3OK YKa3aTb CTapPTOBYH TOYKY JIMHUW.

VlCI'IOﬂb3yFI naHesnb 3ajaHnd napamMmeTpoB 3a4aTb Yrosl HakroHa JIMHUn “n
paccTtoaHne oo KOHEYHOWN TOYKM NINHUN.

CEepxy ¥

OT TOuKM NPUBA3KN nNoA 3aAaHHbIM YriomMm A0 TOYKU NPUBA3KU

|/|Cl'|0ﬂb3y$'-| CUCTEMY NPUBA3OK YKa3aTb CTapTOBYH TOYKY JIMHUW.

|/|Cl'|0ﬂb3y$'-| naHersnb 3adaHunA napamMeTpoB 3a4aTb Yron HakrnoHa JIMHUN.

VlCI'IOJ'Ib3yFI CUCTEMY NPUBA3O0K YKa3aTb KOHEYHYH TOYKY JIMHUN.

CEepxy ¥

o

I'Iapanneano 3agaHHOM NUHUMN, Ha 3a4aHHOM pacCcToAHNU

YKkasaTb JMHWIO, OTHOCUTENBHO
napannenbHbIi OTPE3OoK.

KoTOopoWn

Heobxoaumo

NnocTpouTb
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VlCI'IOJ'Ib3yFI naHesnb 3afaHunAa MnapamMeTpoB 3adaTb pPaCCTOAHUE MeXOy
JNIMHNAMW.

Kypcopom MbilM ykasaTb CHavana CTapTOBYHO MO3WUMIO NMHWK, 3aTeM
KOHEYHYIO MO3ULUIO.

CEepxy *

i
. {)2

" x vd 'q v‘
() L {) 3 ¥ x| ma0 x|
R =] =)

MapannenbHo 3agaHHOMN, KacaTerNbHO K OKPYXHOCTHU

YkasaTb NMUHUIO, NapanfensHo KOTopor TpebyeTcs NOCTPOUTL OTPE3OK.
YkazaTb OKPY>HOCTb.

BbibpaTtb 13 NpeanoXeHHbIX BApUaHTOB HYXHbIN.

Kypcopom ykasaTb KOHEYHYIO TOUKY JIMHUM.

CEepxy ¥

V:
(0} TOYKMN NPUBSA3KM, 3agaHHoOMn
nepneHAUKYNspHO APYron NMHUm

ONWHBI, napannenbHo/

Mcnonb3ysi cuctemy NpuBSI30K yKasaTb CTapTOBYH MO3ULIMIO JIMHWN.
YkazaTb NMHUIO, NapanenbHO KOTOPOW HeobXo4MMO NOCTPOUTL OTPE3OK.
YkazaTb NpsiMyto, Ha KOTOPOK JOJIKEH NexaTb OTPE3OK.

VlCFIOJ'Ib3y$'-| naHersnb 3ajaHunA napamMeTpoB 3a4aTb ANIMHY OTpe3Ka.

CEepxy v

M
koY |a—ga—s
%_ {)1 l m| My =l
{)3 R | =

OT TOuUYKM NpPUBA3KU, NapannenbHO NMIMHNN, 4O TOYKU NPUBA3KU

Mcnonb3ysi cuctemy NpmMBSA30K yKasaTb CTapTOBYO MO3ULMIO JIMHNN.
YKkasaTb JIMHWIO, OTHOCUTENBHO KOTOPON HEOOXOAMMO NOCTPOUTE OTPE3OK.
YKkasaTb NpAMYyIo, Ha KOTOPOW JOMKEH NexaTb OTPe3OK.

Wcnonb3ysi cuctemy NpuBSi30K ykasaTb MO3ULMIO, MO HOpManu K KOTOPOW
MOCTPOMTCH KOHEL, OTpe3Ka.
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CEepxy ¥

o
@ .

1'{)2

P §
£

OT TOUKM NPUBA3KN NepneHANKYISPHO JIMHUU

Mcnonb3ysi cuctemy NpuBSI30K yKasaTb CTApTOBYHO MO3ULIMIO JIMHUN.

Ykasatb NUHWIO, MNepneHauKYnApHO KOTOpPOW HeoBXoauMo MOCTPOUThL
OTpPE3OK.

YkaszaTtb npsAamMyto, Ha KOTOpOIZ AOJIKEH NneXaTb OTPe30K.

Ceepxy ¥

KacaTenbHo# u nepneHauKynsipom

YkasaTb OKPYXHOCTb (Zyry) KacaTenbHO K KOTOpoW Heobxoavmo
MOCTPOUTL OTPESOK.

YkasaTb JMHWIO, NEPNeHOUKYNSPHO KOTOPOM HeobXoaMMO MOCTPOUTb
OTPE3OK.

YKasaTb NIMHUIO, HA KOTOPOW AOSMKEH NeXaTb OTPE30K.

CEEpxy T

V:

V:

OT TOYKM NPUBA3KUN KacaTesibHO K KpVIBOI;l

VlCI'IOJ'Ib3yFI CUCTEMY NPUBA3OK YKa3aTb CTapTOBYH NMO3NUUUIO JIMHUN.

YKka3aTb OKPY>XHOCTb, K KOTOPOW HEOOXOAMMO MOCTPOUTL KacaTesbHbIN
OTPE30K.

YKkasaTb NpAMYyto, Ha KOTOPOW JOMKEH fexXaTb OTPE3OK.

CEepxy ¥

[
3y A,

KacatenbHO K ABYM KPUBbIM
YKa3aTb NepBY0 OKPY>XHOCTb.
YKa3aTb BTOPYIO OKPY)XXHOCTb.

YKkasaTb NMHUI0, Ha KOTOpOIZ AOJIXEH JNneXaTb OTPe30K.
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CEepxy ¥

b.
A 1 L
v W

4.2.3 3apaHue OKPY>XHOCTHU

[Ons 3agaHns oKpy>XHOCTW criegyeT HaxkaTb KHOMKYy OKpPYXHOCTb O (unm

® ONS 3aaHNsi OKPY)KHOCTU 4epe3 LEeHTparbHyl TOYKY) Ha naHenu
BblOOpa co3gaBaemblx 06bekToB. [Janee, B Nobon nocrnegoBaTenbHOCTH,
yKkasaTb KypCOpPOM 3fieMEHTbI, KOTOpble ee onpegensiT. Ecnv uepes
yKkasaHHble 3N1eMEHTbl BO3MOXHbI HECKOSIbKO BapuWaHTOB MOCTPOEHUS
OKPYXXHOCTW, TO cucTemMa OToOpasvT 3T BapumaHTbl, U ByaeT oxuaaTtb
ykasaHus Bblbopa Hy)XHOro BapwuaHTa, Wnu, nNpu HeoOXoAMMOCTU, BBOAA
COOTBETCTBYIOLLErO NapaMeTpa B NaHenu 3agaHus napameTpoB.

Hwxe npvBeaeHbl Npumepkl cnocoboB 3aaHns OKPY>XKHOCTHU.
3apgaHue LeHTpa OKPYXKHOCTU

3apaHue LeHTpa - CM. 3aAaHue TOUYKMU.

3apaHue BenUUMHbI paguyca OKpYXHOCTHU

Pagnyc moxHO 3agaBaTb AByMS cnocobamu:
o Sa,u,aHmeM BeINMMYMHbI pagnyca Ha naHenu 3agaHna napamMmeTpoB.
e VIHTepakTMBHbIM 3afj@aHUEM TOUKMU.
LleHTp - paguyc
Kypcopom B rpacmyeckom OKHe, 3adaHMeM KOooOpAWHaT Ha MaHenu wnu,
NCMNonb3ys CUCTEMY MPUBA30K, yKa3aTb LEHTP OKPYXXHOCTW.

Kypcopom B rpadyeckom OKHe, 3aaHMeM KOOpPAWHAT Ha MaHenu unu,
NCMONb3ysl CUCTEMY MPUBS30K, yKasaTb MO3ULIMIO TOYKW, OMNpedensitoen
pagmyc OKPY>KHOCTH.

Ceepxy CEEpxy -

AL

2 TOouYKM - paguyc

KHonka @ [OIMKHA ObITb BbIKITHOYEHA.

Kypcopom B rpacuyeckoM OKHE WIK, MCMOoSib3yst CUCTEMY MNPUBA3OK,
yKasaTb Mo3uLuio NepBON TOYKM.

Kypcopom B rpacpuMyeckoM OKHE WIW, MUCMOoSib3ysi CUCTEMY MPMBA3OK,
yKasaTb Mo3uLuio BTOPOI TOYKN.

B none R naHenu 3agaHusa napameTpoB BBECTW 3HaYeHUe pagmyca.

M3 npeanoxeHHbIX BApMaHTOB BbIbpaTb Tpebyemyto OKPY>KHOCTb.
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CEepxRy -
2 ¥ T A =
_{)2 ; ~ =
{)3 R |20 x| ﬂ
Tpun ToukN

KprOpOM B Fpad)VILIeCKOM OKHe, 3aJaHueM KoopauHaT Ha naHenn wunu,
ncnonb3ysa CUCTEMY MNPUBA3OK, YKa3aTb MNEepBYH TOYKY, IeXallyo Ha
OKPYXHOCTHW.

Kypcopom B rpaduyeckom OKHe, 3aaHMeM KOOpPAWHAT Ha MaHenu unu,
UCMomnb3ysl CUCTEMY TMPUBA30K, YyKasaTb BTOPYH TOYKYy, rexallyl Ha
OKPY>XHOCTW.

Kypcopom B rpaduyeckom OKHe, 3aJaHMeM KOOPAWHAT Ha MaHenu unu,
NCMOMb3ys CUCTEMY MPMBA3OK YyKasaTb TPeTbio TOYKY, Nexallylo Ha
OKPY>KHOCTW.

CEepxy W

"
A

LIeHTp = KacaTenbHas

Kypcopom B rpadmyeckom OKHe, 3ajaHueM KoopAMHaT Ha MnaHenu wnwu,
NCnonb3ys CUCTEMY MPUBHA3OK, YKa3aTb LIEHTP OKPY>KHOCTU.

YKasaTb OKpPY)XHOCTb, KacaTenbHO K KOTOPOW AOmKkHa BblTb pacnonoxeHa
HOBas OKPYXHOCTb.

M3 npeanoxeHHbIX BApnaHTOB BbiGpaTb TPEGYEMYIO OKPYXKHOCTb.

CeEEpxy ™

KacaTenbHO k ABYM KpPUBbLIM - paguyc

YKasaTb NepByt OKPY>KHOCTb.

YKasaTb BTOPYIO OKPYXHOCTb.

B none R naHenu 3agaHuns napameTpoB BBECTW 3HAYEHUE paguyca.

M3 npeanoxeHHbIX BApnaHTOB BbiGpaTb TPEGYEMYIO OKPYXKHOCTb.

CEEpXY  w

% x| a =]
¥ x| m =]
{) g ()2 R |30 | =]
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KacaTtenbHO TpeM KpuBbIM

YKasaTb NepByl OKPY>KHOCTb.
YKkasaTb BTOPYH OKPYXXHOCTb.
YKkasaTb TPETb OKPY>XHOCTb.

M3 npeanoxeHHbIX BapnaHTOB BbiOpaTh TPEGYEMYIO OKPY>KHOCTb.

424 OPyHKUMA yANTUHEHUA

DYHKUMA yONMMHEHUSA CAYXUT ANs TOro, YTobbl NPOAOIKUTL TOT WU UHOW
reoMeTpuYecKknii anemMeHT OO nepeceyeHns ¢ pyruMm anemeHTom. [ns

BbINOJTHEHNA onepaunn cnengyet HaXaTb KHOMKY YanuHnTob 1l Ha
naHenun penakrmpoBaHUA KpUBbIX.

[danee onvcaHbl pa3nuyHble cnocobbl NOCTPOEHNS YANUHEHWIA.
YanuHeHue A0 TOUYKM (MO3ULMK Kypcopa)

MNocnenoBaTenbHOCTbL AEUCTBUIA:
e yKasaTb KpMBYIO, KOTOPYLO TpebyeTcs yaNMHAUTD.
e yKaszaTb TO4YKY, OO KOTOpPOM crneayeT YANWHWUTL BbIOpPaHHYHO
KpUBYIO.

Ecnu Touka He NexuT Ha BbIBpaHHOW KPUBOW, YANMHEHWE NPOU3BOAUTCA
00 HOpManu K 3TON KPUBOW, MPOBEAEHHON U3 BbIBpaHHOW TOYKN.

CEEpEY v CEEBRXY w

CEEpxyY W CEERXY

D

YanuHeHne A0 nepeceYyeHusi ¢ KpMBOW

MNocnepoBaTenbHOCTbL AENCTBUIA:
e yKasaTb KpMBYIO, KOTOPYIO TpebyeTcst yannHUTD.
e yKasaTb KpWBYlD, OO KOTOpPOM cneayeT yolMHWUTL BblGpaHHYHO
KpuBYHO.
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CEEpRY W CEEpXY W
— I
i
V-

Ecnn KpunBble ABHO HE MNepeceKaloTcd, Torga KpmBas 6yp,eT yannHeHa oo
nepece4vyeHna reomMeTpny4ecknx oINemMeHTOoB Cd)OpMI/IpOBaBLLIVIX TN

KpuBbIE.
CEepxy CEEpxy w

kY ™~

\/I}_
V-

4.2.5 ®PyHKUNA coeaUHEHUNA

(DyHKLI,I/I‘il coeanHeHnA npeaHa3HadYeHa AOnAa  CcBA3biBaHUA CO34aHHbIX
paHee OoTAeNIbHbIX reoMeTpu4YeCKnxX 3JN1eMEeHTOB B OAOWMH KOHTYP. Ons
BbIMOSIHEHNSA 3TOKN onepaunn cnenyet HaxaTb KHOMKY CoeagnHnTb

IO
Nno3J1IeMeHTHO 4 unn CoeguUHNTbL C npogoimkeHmem oo nepecevyeHus
&

"5 Ha naHenu opMaTUPOBAHUS KOHTYPA.

Ycnosust CoeanHEHUS:
e KoHUbI coeanHAEMbIX KPpUBbIX AOIMKHbLI CXOAUTHCA B OAHOWN TOYKE.
e KpuBble, 06beaNHEHHbIE B KOHTYP, HE MOryT BbITb UCNOMb30BaHbI

OnA NOCTPOEeHUA OpYroro KOHTypa.

B Cnyydyae coeauHeHua C npoaoJpKeHmem OO0 nepekpecTka, HadnMHada C
YKa3aHHOro arneMeHTa 0o nepBsoro nepekpecTka, coeanHeHune
npon3BoanTCA aBTOMaTU4eCKkn B obe CTOPOHBbI. Hanee cnenyet Kypcopom
yKa3aTb 3JIeMeHT, B HanpaBJieHne KOTOPOro AOOJIKHO ObITb npoaoJnKeHo
coeanHeHune.

B cny4ae noanemMeHTHOro CoeAnHEHNs B YNCIO 00beguHAEMbIX y4acTKoB
BKMNOYAETCS TOSbKO BblAENEHHbIN 3NEMEHT.

Ons 3aBeplueHnss 0ObeOVMHEHUS KPUBOW Ha MOCMNEAHEM BblAENEeHHOM

5
aneMeHTe crnegyeTt HaxaTb KHomnky “=F. Ha nocnegHem anemeHTe
3aMKHYTOr0O  KOHTypa  3aBeplleHuMe  00beauHeHuss  mpoucxoguT
aBTOMATUYECKM.

Hwxe npmnBeaeHoO HECKOJ1bKO NpumMepoB coeaNHEHNA.

CoeauHeHMe rpynnbl 3J51IeMEHTOB, He codepXkalien OTBeTBIIEHUMWA B
He3aMKHYTbIN KOHTYP.

Yka3aTtb It000M 31EMEHT 13 LIENOYKM 00 BbEOANHSAEMbIX 3TIEMEHTOB.

CEEpxy - CEEmy - |

N

1-101



n SprutCAM

CoeOuHeHMe Trpynnbl 3fIEMEHTOB, COAepXaliell OTBeTBMNEHUs B
He3aMKHYTY KPUBYIO.

YkasaTb 3/1eMeHT, C KOTOPOro criedyeT HayaTb oGbeauHeHne KoHTypa. B
pesynbTaTe Yero Npou3onaeT aBToOMaTUyeckoe CoeauHeHWe OO0 NepBoro

nepekpecTka.
YKkasaTb 3NeMeHT, Onpedensiowmnn  HanpaBneHue  ganbHenwero
coeauHeHus.

CEEpXY ¥ CEepxy -

Ceepxy - CBepy Y

Ve S e\

CoeauHeHMe rpynnbl 3MIeMEHTOB, He cogepalwen OTBeTBNEHUN B
3aMKHYTbIW KOHTYP.

YkasaTtb Nno0on aneMeHT U3 Lenovkn oobegnHAEeMbIX 951EMEHTOB.

CEEpxY Ceepxy ™

i
A"

CoeauHeHve Trpynnbl 3f1IeMEHTOB, coAepalied OTBeTBNEHUA B
3aMKHYTbIW KOHTYp.

YkasaTb aNeMeHT, C KOTOporo cnenyet HavaTtb o6beanHeHne KOHTYpa. B
pesynbTare npovsonaeT asToMaTUyeckoe CcoeduHeHWe [0 NepBoro

nepekpecTka.
YkKasaTtb AINIEMEHT, onpep,enmoumﬁ HanpasJieHne p,aaneIZLuero
coeanHeHu4d.

CEEpxyY ¥ CEEpy ¥
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Ceepxy - Ceepxy - |

MoanemeHTHOE coeanHeHuMe.

BknounTb  peXuMM  MO3NEMEHTHOIO COEAMHEHMs!, MocrefoBaTenbHO
yKkasaTb 3reMeHTbl, o0beauHsieMble B KOHTYP M HaXaTb Ha KHOMKY
3aBEpPLUEHUSA NOCTPOEHUSA KOHTYpa.

CEEpEy w CEEpyY w |

CEepEy * Ceepxy |

4.2.6 ®PYHKUUUN CKPYIIIEHUA N NOCTPOEHUA hacKku

®YHKUMWN CKPYTIIEHNS U MOCTPOEHUS hacky npedHasHaueHbl 4nsi GbICTPOro
(hOpPMMPOBaHUS y4acTka CKPYrieHust Unu acky B MecTe CTbIKOBKU [BYX
anemeHToB. Onepauusi MOXeT NPOM3BOAUTLCS KaK C yaaneHWeM YrioBbIX
9MNeMeHTOB, Tak 1 6e3 yfaneHusi. [Ina ee BbINONHEHWs] crieQyeT HaxaTtb
OfHY U3 CrieflyroLmMX KHOMOK:

~ ~,

4 dacka c 06peskon; 4 Packa 6e3 obpe3sku;

i/ Ckpyrnutb ¢ 06pe3skoin; ﬁt Ckpyrnutb 6e3 06pesku;

Mocne aTOro KypcopoM MbIlN B rpaddUHECcKOM OKHE HYXHO KMWKHYTb MO
nepBon KpuBOW, CneagoM Mo BTOPOW KpWMBOW, danee, Ha NaHenu BBoAa
napameTpoB 3afaTb BENVYMHY paguyca CKpyrneHus nnm pasmepa acku
R. Yacto Ha nepeceyeHUn KPMBLIX WMMEETCS HECKONIbKO BapUaHTOB
CKPYTNEHWS, B 9TOM Crny4ae cuctemMa npeanoxnT BblbpaTb HEOOXOOUMBIN.
Mpn nepemelleHnn Kypcopa B 30HE NepeceveHusi KpMBbIX BO3MOXHbIE
BapvaHTbl MOACBeYMBalOTCHA, TpebyeTca Bcero nuwb  BbiOpaTb
Heob6Xxoa4MMbIN BapuaHT CKpyrreHus (dacku).
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CEepxy -
© ’ & - B
i P =
RS - =
CEERXY w 5 TCEERXEY w
5
CEEpXY w Ceepxy W

4.2.7 ®yHKUMA pa3peneHus

dyHKUMA pa3geneHva nNpegHasHadeHa ans pasgerneHvsi 0OHOro KOHTypa

Ha 4YacTy No To4ykaM MepecevyeHnss C OpPYruM KOHTypoMm unun 2D-

anemMeHToM. [Ns BbINONHEHMSA 3TOW onepauun crieqyeT HaxaTtb KHOMKY
1

PasgenuTb || Ha naHenu pedakTUPOBaHUA KPUBLIX, KYPCOPOM MbILLM
KMUKHYTb MO KPMBOW KOTOPYD HEeobXxoaMMO pasfenuTtb, CreoM ykasaTb
06BbEKT, KOTOPbIV SBNSETCS rpaHuLEel pasaena.

Hwxe npuBeaeHbl npuMepbl AeNeHnA KpUBbIX.

FpaHuua pa3gena - TOYKa Ha KpUBOM

Ceepxy ¥ Ceepxy

F'paHuua pasgena - gpyrasa Kpusas

Ceepxy = CEEpXY -

V-
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4.2.8 ®yHKUUNA paspyLieHUs

310 (yHKUUS siBNsieTcs obpaTHOM onepauun COedVMHEHUs! KPUBbIX, U
npedHasHavyeHa Ans pacyrieHeHusl Lenoro KOHTypa Ha COCTaBHble YacTu.

4
[ns BbinonHeHus onepaunn crnenyeT HaxaTb KHOMKY Pa3pyLIJVITb =~ Ha
naHesnn q)OpMI/IpOBaHI/IFI KOHTYpa, 3aTeéM KypCOpOM MbIWN KIMUKHYTb MO
KpMBOVI, KOTOPYHO crieqyeT pa3pyLlmnTb Ha COCTaBlAOWNE 3J1IEMEHTDI.

Ha pucyHke npuBeaeH npumep paspyLleHns KpUBOM.

CEEpXY ¥ Ceepxy ¥ |

SN

AL]

429 OPyHKUMA N3BneYeHus

[aHHas dyHKUMA obecneunBaet npeobpasoBaHne y4acTKoB
reoMeTpUYECKUX 3MEMEHTOB, OrPaHWMYEHHbIX OPYrMMU reoMeTpUYECKMMU
3M1EMEHTaMW B reOMETPUYECKUIA KOHTYP.

[ns BbINOMHEHWs 3TOW onepaumu crnegyeT BKHOYMTb CION reoMeTpumn.

370 npousBoanTCA NMBO HaxaTnem KHomnku BuaumocTb reometpumn "
nmbo yaepxmBaHmem knaeuwimn knaesmatypbl CTRL. B pesynbTarte 4yero B
rpacpmyeckom OKHe MOSIBATCA BCE reoMeTpuyeckue arnemeHTbl, KoTopble
ObINM NocTpoeHbl paHee. [Janee HeobxoaMMO HaxaTb KHOMKy Bbiaenutb

@ Ha naHenu OPMMPOBaHUSA KOHTYpa M KYpCOPOM MbIIM yKa3aTb Ha
Yy4aCTOK reOMETPUYECKOro 3rieMeHTa, KOTopbI TpebyeTcsa npeobpasoBaTb
B KOHTYp. [Nocne npeobpaszoBaHUA NCXOOHbIA FEOMETPUYECKUIA 3NIEMEHT
octaeTcad 6e3 M3MeHeHW, a BblOENEHHbIN KOHTYpP MOSABUTCA B Croe
KOHTYpPOB.

Hwxe npusegeH npumep npeobpasoBaHus.

CEEpy w CEEpXyY ¥ |

i
°

Ceepxy - Ceepxry ¥ |

AW
o
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CEEpXY W

WA

4210 DyHKUUM OTPE3KU U Bbipe3aHUA

Onepauusa npumeHsieTca B cnydae ecnu Heobxoaumo Bbipe3aTb YacTb
Kp1BOW.

—+
[ns ee BbINONHEHUSA cnefyeT HaxaTb KHOMKy Bbipe3aTb =t Ha naHenu
pefakTMpoBaHusa KpuBbIxX. [lanee crnegyeT KIMKHYTb MO y4acTKy KpUBOW,
KoTopbIn TpebyeTcs Bbipe3aTb (y4acTOK KPMBOW MpU HaBEe4EHWW Ha HEero
Kypcopa byaeTt noaceedeH).

Taop - Top -

s e
By A

VN

4.2.11

Cnocobbl NOCTPOEHUSA KOHTYPOB

Cnocobbl NOCTPOEHUSI KOHTYPOB MEPEeKNoYanTCs YeTbipbMS KnaBuwamm
Ha naHeny popMMpPOBaHUS KOHTYpa:

gy
A . MOCTPOEHNEe KOHTYpa Mo 3nemMeHTaM;

7
- CBO60£I,HO€ pucoBaHmne KOHTYypa;

< ' - NOCTpOEHMe KOHTYpa Mo ToYKaM;

Il - 3apanve KOHTYpa cpyHKUMEN.

JdonyckaeTcsi BO BpeMs NOCTPOEHUSI UBMEHATL CMOCO0 3aJaHunsi KOHTypa.
CnepoBaTenbHO, MOXHO MOCTPOMTL MEPBYD YacTb KOHTYpa OAHUM
cnocobom, crneayoLLyto — ApYrMM 1 T.4.

KoMOMHaLmMsa KHOMOK Ha naHenu ynpaeneHuna onpeaeneHnem KOHTypa
3aBUCUT OT Bbl6paHHOrO cnocoba NOCTPOEHUA.

HesaBucumo ot Bbl6paHHOI'O crnocoba NOCTPOEHNA, ANA 3aBeplueHus
onpeneneHna KOHTypa B TeKyLlJ,eVI TOYKe, crefyeT HaXaTb KHOMKY KoHew

KOHTYypa =F. KHonka 3aMKHyTb < BbIMOJTHAET NOCTpOEHNE
3aMblKatoLLIEero afiemMeHTa, ecnm 3TO HeobXOoaMMO, U Takke 3aBepuiaet
onepauuto.

4.2.12 T[locTpoeHue KOHTypa Mo 3fieMeHTam

Pexnm NOCTPOEHNA KOHTYypa no anemMeHTam BKITHO4aETCA

o U |
COOTBETCTBYIOLIEN KHOMKOM ¥ Ha naHenu ¢hOpMUPOBaHUSI KOHTYpa.
JInHnM  onpegensiemMoro KOHTypa MpOXOAsT MO paHee 3afdaHHbIM
aneMeHTam (MPSMbIM W OKPYXXHOCTSIM), KOHTYP OOJDKEH HauMHaTbCA WU
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3aKaH4ynBaTbCA B paHee 3adaHHbIX TO4YKaxX. Bbl60p TOYKK, B Mnpouecce
NOCTPOEHNA, aBTOMaATUYECKN 3aBepLUaeT onepauuto.

3aBeplUeHVe MOCTPOEHUS] KOHTYpa B TEKyLleW TOYKe MPOWCXOAUT MO
p)
HaxaTuo Ha kHorky KoHew koHTypa =FE. lMpu HaxaTum Ha KHOMKy

3aMKHyTb < BbINOJTHAETCA NOCTPOEHNE 3aMblKaloLlero arieMeHTa, ecrin
3TO HeobXoaMMo, 1 TaKke 3aBepLiaeTcda NnoCcTpoeHune.

Bo BpemMsA MNOoCTPOEeHNA BO3MOXEH nepexon K OApyromy CI'IOCO6y 3agaHun4
KOHTYypa.

4.2.13 PwucoBaHue KOHTypa

o ]
PexnM cBOBOIHOTO PUCOBAHUS KOHTYpa BKMoYaeTcs KHonkoi £, JuHum
onpegensemMoro KOHTypa CTPOSATCA “OT pykW”, KOHTYP HadMHaeTcs u
3aKaH4MBaeTCs B MNPOM3BOSbHbLIX ToYkax. [lpy STOM TuUN OYepeaHoro

anemMeHTa KOHTypa (0Tpe3ok NGo ayra) onpeaensieTcs KHoMKamm .
3aBeplLUeHVe MOCTPOEHUS] KOHTypa B TeKylleld TOYKe MPOUCXOAMUT Mo
HaxaTutlo Ha kHonky KoHew koHTypa “F. lMpu HaxaTum Ha KHOMKY

3aMKHyTb < BbINOJTHAETCA NOCTPOEHNEe 3aMblKaloLlero afrieMeHTa, ecrim
370 HeOBbXoanmo, 1 TaKke 3aBepLiaeTca NnocTtpoeHne.

Bo Bpemsi NOCTpoeHWs1 BO3MOXEH nepexof K ApYromy crnocoby 3apaHust
KOHTYpa.

4.2.14 TlocTpoeHMe KOHTypa Nno ToYKam

PeX1M NOCTPOEHMsI KOHTYpa No TOYKaM BKMHOYaAETCSH KHOMKOM

B aTOoM pexvMe naHernb ynpaBreHUsi COAEPKUT AOMONHUTENbHYIO rpyrny
KHOTOK:

Ryl e
. — cnocobbl NOCTPOEHNS KOHTYpa.

Ha ykazaHHOM MHOXXeCTBE OMOPHbLIX TOYEK MOXET ObITb MOCTPOEH:

]

e
= | KOHTYpP-NNTOMaHHasd, OnopHble TOYKN COEONHAKTCA OTPE3KaMU NPAMbIX;

|
“"/ KOHTYp-CNNaiH, ONOPHBIE TOYKN ANMPOKCUMMUPYIOTCS MOMMHOMOM;

I'IpM NOCTPOEHNN cnnavHa HeobXoAMMO Ha NaHenu 3agaHus napamMmeTpoB
OOMNOJTHUTENbHO YKa3aTb BEJIMYUHDbI:

M — TOYHOCTb annpoKcUMaLnu;

A — yron HakrnoHa kacatenbHOW B Ha4YanbHOW To4Ke;

A — yron HakrnoHa kacatenbHOW B KOHEYHOMN TOYKE.

iy

i "'KOHTYp, OMOpHbIE TOYKM KOTOPOrO0 COEAMUHAIOTCS COMNPSYKEHHbIMU
ayramm.

Mpn oTOM B naHenu 3agaHus napameTpoB Heobxooumo ykasaTb
napameTp A — yron HaknoHa kacaTernbHOW K MepBOM Ayre KOHTypa.

3aBeplueHne MOCTPOEHMS KOHTypa B TeKyLlen TOYke MpPoUCXoauT Mo
D)
HaxaTuio Ha kHonky KoHew koHTypa “=FE. lpu Haxatum Ha KHOMKY

3aMKHyTb < BbINOJTHAETCA NOCTPOEHNE 3aMblKaloLlero afieMeHTa, ecrin
3TO HeOOXoaMMO, N TaKke 3aBepLiaeTcd NocTpoeHune.

Bo Bpemsi NOCTpoeHusi BO3MOXEH nepexoa K ApYromy crnocoby 3apaHust
KOHTYpa.
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4.2.15 3apaHue KOHTypa cnupanbio Apxumepaa.

[ns 3agaHna KOHTYpa B Buae cnupanm Apxwmep,a crneayeT HaXXaTb KHOMKY

Mo dyHKUMN 0 ya nanenu hopMUpPOBaHNSA KOHTYpa, B OTKPbIBLUEMCS
OKHe BblbpaTb 3aknagky Cnupanb Apxumena

MeToAbl 3a8aHHA TOYEK

BE0A TOHEK | MyHKUMKM | CMMPane ApxkMess

CHCTEMA KOOPAHHAT HanpasneHKe cnvpank
@' AexapToBa @' MPOTHE YacoBoH
{:} MonapHan {:} Mo Yacosoi
LleHTpaneHan Todka HaaneHas Toqka KoHEYHaA Toqka
%= [0 %= |10 W= [50
¥= |0 =0 V= |0

OTKNOHEHHWE 0T MAEanEHOrD kKoHTypa: (0.1

YUCno BHTKOE Ckpanu: |4

Aa | QTHEHA |

Ona 3agaHus cnvpanu Apxumena criedyeT ykasaTb €e  HaudalbHylo,
KOHEYHYI0 W LeHTpanbHyl0 Touku. [lod OTKMOHEHMEM OT uaearbHOro
KOHTypa NMOHNMAaETCs PacCTOsIHUE MeEXOY TOYKaMU TEOPETUYECKON KPUBOI
N COOTBETCTBYHOLMMM UM TOYKaMU NMOCTPOEHHON cnupanu. Hanpasnexue
MPOTUB YaCOBOW CTPESIKN CYATAETCS MONOKUTENbHBIM.

3apaB napameTpbl cnegyeT HaxaTb KHOMKY [la onsg noctpoeHus cnvpanu,
unun kHonky OTMeHa AOns oOTkasa OT nocTapeHus kpuBow. B cnydvae
Haxatua kHonkv Ja Ha o9KkpaHe OygeT MOCTpoeHa  Kpusas
npeacrasnsiowas cobor cnupane Apxumeaa.

4.2.16 3apaHue KOHTypa HabopoM TOYeK.

Ona 3agaHua koHTypa Habopom Toyek criegyeT HaxaTb kHonky [lo

dyHKUMM fo) ha nawenm hopMUPOBaAHNS KOHTYpa, U B OTKPbIBLUEMCS
OKHe BblOpaTb 3aknagky BBoa Touek.

3HavyeHna ToYek 3a4alTcs Nonb3oBaTeneM, Kak nokasaHo Ha PUCYHKe.
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MeToAbl 3aaHHA TOUEK %
BEOA TOMEK | dyHkumm | Cimpane Apxkmeaa
] Hoeif i3arpy3mb H C0xpaHHTE
M % |‘r' | (CHCTEMA KOOpAMHAT
1 10 21 (%) JexapToEa
2 32 12 O MonapHan
3 43 54
FoopAHHATE TOHEH
4 14 |
(5) ABConrOTHEIE
() OTHOCHTENBHEIE
D NoCTPOMTE KOHTYP Aa | JTMEHA |

Toukn MoryT ObITb 3aAaHbl Kak B JEKAPTOBOM, Tak U B MOMSIPHON cucTeme
koopauHaTt. Kpome Toro, koopauHaTbl TOYEK MOFYT YKkasbiBaTbCH B
abComNIOTHLIX BenuMuMHax, T.e. OTHOCUTENbHO Hadamna KoopauHat, nubo B
OTHOCUTENbHbIX BENMUYMHAX, T.e. KOOpAMHATA KaxaoW criedyoler TOYKn
oTKnagbliBaeTcs OT npeablayLlet TOUKM.

[Ona Toro 4ytobbl M3 ykKa3aHHbIX TOYeK OblT CHPOPMMPOBAH LIEMNOCTHbIN
KOHTYp Heobxogmmo ycTaHoBUTb ranoyvky [locTtpouTb KOHTYyp. B
NPpOTUMBHOM crniydae OyaeT BbiBeOeH TONMbKO CAMCOK Todvek ©Ge3s
006beanHeHNs NX B KOHTYP.

Habopbl ToYeK MOXHO COXpaHsATb B TEKCTOBble haiinbl U 3arpyxaTb U3
HuX. [nsa paboTbl ¢ dalinaMm B okHe NpeaycMOTpeHbl COOTBETCTBYHLLNE
KHOMKM.

4.2.17 3apaHue KOHTypa PyHKUUEN

[nsa 3agaHua KoHTypa byHKuMen criegyeT HaxaTtb KHOMKy Mo dpyHKuum

f0)| ya nanenn hopMMpPOBaHMSA KOHTYPa, U B OTKPbIBLUEMCS OKHE BblGpaTb
3aknagky ®yHKuum.

ﬂpwmep Takoro crnocoba 3agaHusi MaccuBa TOYEK npuBeaeH HMxe.
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MeToAbl 3a8aHHA TOUEK X
Beoa Todek | PYHELMM | Crppans Apxkmesa
_| Hoewid Ej CoxpaHiTE
M X |‘f | CHCTEME KOOpAHHAT
1 0 0 () AekapToBa
2 24 +.067 O NonapHan
3 45 7431
AManasoH apryMedHTa
4 72 9.511 7
5 % 3,945 e} e =
& 120 8.66 At makc = (360
7 144 5.878 PYHKUHA 3348HHA TOYEK
g 165 2,079 wity = Hrb
2 192 w27 it = |10%sin{{t})
10 216 -5.875
1 240 866 33,3HHE ApryMeHTa
12 284 0,045 © Waros -
13 285 -9.511 O Taukn 18
14 312 -7.431
15 X 4,067 Pactuntats |
16 360 -0
NoCTPOMTE KOHTYP fa | JTHEHA |

Ons nonyyeHnss maccuBa TO4eK Mocne 3agaHus yHKUMA U KX
napameTpoB crnegyeT HaxaTb KHOMKy PaccumTtatb. [locne nposepeHus
BbluMCNeHU, Tabnuua Haxoaswascs B NeBOM 4acT oOkHa 6Gyger
3anonHeHa 3HavYeHuaMKM KoopauHat Todek. BosmoxHa paborta kak c
AEeKapTOBOW, TaK 1 NOMSPHON cMCTeMaMun KOopanHaT.

[ng Toro 4Tobbl M3 paccyMTaHHbLIX ToYeK Bbin chopMMpoBaH LENOCTHBIN
KOHTYp Heobxogmmo ycTaHoBUTb ranoyvky [locTtpouTb KOHTyp. B
NpoTMBHOM crnyyae OyaeT BbiBedeH TOMbKO CMAMCOK Touvek 6e3
06beanHeHns NX B KOHTYP.

Habopbl To4ek MOryT ObITb COXpaHeHbl B TEKCTOBLIN dan. [na paboTsl ¢
cdharinamm B OKHe NpPeayCMOTPEHbI COOTBETCTBYIOLLIME KHOMKMU.

4.2.18 [pumep NOCTPOEHUA KOHTYpa Ha OCHOBE

CUHycouAabl

[nsa 3agaHua KoHTypa byHKUMen criegyeT HaxaTtb KHOmMkKy Mo dpyHKuum

£ ya nanenn hopMMpPOBaHUSA KOHTYPA, U B OTKPbIBLUEMCS OKHE BblGpaTb
3aknagky ®yHKuum.

PaccMoTpym npuvmep MNOCTPOEHUS KOHTypa CUHycouAbl C amnivTydon
pasHoin 40 mm u nepuogom 100 mm.

M3BecTHO, uTO nepuod yHkumm Y=Sin(X)
paBeH 180 rpagycam, B ToXXe BpeMsi AJIMHA
an nepmoga paBHa 100 wmm. Haxogmm
MacLTabHbIN KoapbdpUUneHT ans
aprymeHta {t} paBeH 100/180=0.55555
YcTaHaBnMBaeM  BhblpaXeHue  (OyHKUMK
X{t}=0.5555%{t}

B BblpaxeHun Y{t}=40Sin(2*{t}) 40 -
aMmnnutyga cuHycouabl, 2 - KONMUYECTBO
nonynepnoaos cuHycouvabl Ha ydactke 100 mm. Ha nonyyeHHoun
CMHycOMAEe MOXHO BblOpaTb mMwbon yyacTok, ucnonb3ys [duanasoH
aprymeHTa. Cniegyet nmeTb BBUAY, YTO AManasoH 3agaeTcs B rpagycax.

100

PaccmoTpuM elle oauH npumep. Ha pucyHke n3oBpaxeH KOHTYp, B COCTaB
KOTOPOro BXOAWT Y4aCTOK MPeAcTaBnsaoLLIMit COBOI YacTb CUHYCOUAbI.

1-110



Cpeda deyMepHbIX 2e0MempuYecKux nocmpoeHuli n

CHHYCHIAS
a0

a | a3

30

AWanasoH apryMeHTa

=
o=

dJ';-'HKLlHﬂ e
%ty = [0.611%tH+97.5

Yt} = Z5*sin(Z*{t} 1455

3anarwe aprywerta

Otare
Oross

Paccuntate

nepemMelleHns  qpesbl.

pes3ynbTat 0bpaboTku.

Heobxoaumble napaMeTpbl CUHYCOWADI:
e [nunHa nepuoga -110 mm
e Amnnutyga 25 mm

Haxogum  koadbduumeHT aprymeHta  X{t}
110/180=0.6111. Tlo acku3dy onpegensiem
koadbduumeHTbl  cmeweHusa:  ansa  X{t}
70+55/2=97.5 ana Y{t} 30+50/2=55

Heobxogumo YCTaHOBUTb nony4yeHHble
3HauYeHUss B COOTBETCTBYHOLUME MONA OKHa
napameTpoB. PaccunTbiBaem M B pesynbTare
nonyyaem Heob6xooUMbIN KOHTYP.
JocTpavBaem no KoHUaMm cuHycouabl npsimble
yyactTkm W B pexume pegakTMpoBaHuSs
ob6beaMHsAIeM MONyYeHHble TPU KOHTypa B
OOMVH.

Mepenas B pexum "TexHonorusa", BbiOpaB
onepauuio "O6paboTka 2D koHTypa", 3aaaB
HeoOXoaMMble TexXHoMorMdeckme mnapameTpbl
0bpaboTku, nony4aem TpaeKkToputo
B pexume "MopenupoBaHue" nornyyum

4.2.19 [pumep nocTpoeHMe KOHTypa Ha OCHOBe
cnupanu Apxumepa

[ns 3agaHna KOHTYypa B BuAe cnmpanu Apxmmep,a cnenyeT HaXXaTb KHOMKY

Mo dyHKuMmn M Ha naHenu (OpPMUPOBaHUS KOHTYpa, B OTKPbIBLUEMCS
OkHe BblGpaTh 3aknagky Cnupanb Apxumeaa

PaccMOTpUM MOCTPOEHME KOHTypa B COCTaB, KOTOPOTO BXOAMT 3MEMEHT

cnupanu Apxumega.

Ona noctpoeHnss cnupann ApxumMeda Heobxogumo 3agaTtb psig
napameTpoB: LieHTparnbHasi TOYKa Cnupanu, HadanbHas Todka crnvpanu,
KOHEYHass Touyka Chupanu, KONMYEeCTBO BWTKOB Chvpanu, TOYHOCTb,
HanpaerieHne pas3BopavMBaHns CMpanu.
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CoMH EMTOK JEa EMTEA
Hauvano
Havano
LlenTp LleHTp
CIMpanM LIRS
Faoney

Koney,

PaCCMOTpI/IM npumMmep nocCcTpoeHna KOHTypa, OAUH M3 YyHaCTKOB KOTOPOro
ABNAETCA cnunpanbio Apxmmep,a

Ha pucyHke un3obpakeH 3CKM3 KOHTypa Kynadka. Y4YacTOK TpaekTopuu
Mexay Todkamu P2 uP3 gasnsetca cnvpanbsio Apxumega, npudem P2 -
HayanbHaa Toyka cnupanu, P3 - KoHeuyHasi, P1- ueHTp chnmpanu.
KoopavHaTel  TOYeK  paccyMTaHbl  KOHCTPYKTOPOM  ucxogs U3
onpeaeneHHbix TpeboBaHuin paboThl Kynadka B MeEXaHu3me yrnpaBrneHus

P

Cnvpane
Lpnens

B okHe 3agaHua napameTpoB BBOAMM 3HAYEHUs, KaK MOKa3aHO Ha
pucyHke. B rpadumyeckom okHe SprutCAM nosiBnisietcs msobpaxeHue
Tpebyemoro y4actka cnupanu. [lanee gocrpamBaeM HegoCTaloLMe YacTu
npaBon 4acTu CUMMETPUYHOro Kynadka. icnonb3dysa cnocob nocTpoeHusi
CUMMETPUYHBIX KOHTYpPOB, [JOCTpavBaeM JieBYK0 4acCTb Kyradka u
0b6beanHaeM Bce NonyyYeHHble y4acTkn B OAWH KOHTYP. [epenasa B pexum
"TexHonorus", BbiOpaB onepaunio "O6paboTka 2D koHTypa", 3agaB
HeobXxoaMMble TexHomnorndeckne napameTpbl 0b6paboTkm - nonyvaem
TpaekTopuio nepemMeLleHuns dpesbl.
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MeToAbI 38 43aHHA TOYEK

]

CHCTEMA KOOpAHHAT

@ AexapToBa

() NonapHas

Beoa Touek | DyvHKLHM | CnMpane ApxkMeda |

HanpageneHHe cnMpany

(5) MpOTHE HacoBoi

() No wacosodi

LIEHTpanEHaA Todka

Ha4aneHaa Toqka

KoHe4Han Todka

W=
Y=

42,769
25,899

OTKNOHEHHE OT HASANEHOMD KOHTYRA!

0.01

HHCNO BHMTKOE CAHPanH:

5[5

Aa | OTHEHS |

B pexvme "MopgenupoBaHue" nony4mm pesynbtat oopaboTku.

4.2.20 T[Mpumep NOoCTPOEHUs1 KOHTYpa Ha OCHOBe
annunca
PaccmoTpym npuvMep NOCTPOEHUs KOHTypa B COCTaB, KOTOPOro BXOAAT
3N1IeMeHTbI dnfinnca.
YpaBHeHus annunca B napameTpuyeckon hopme:
X{t}= a*sin{t},
Y{t}= b*cos{t},
roe a n b macwrabHble KoadpmumeHTbl No ocsim X n'Y

B cootBeTtctBUM Cc ackn3zom a = 30, b = 20. [lnanasoHbl aprymeHTa Ans
YyeTBEPTEN SMNNUMCOB:

lIpaBet BepxHUM yroj 0-90 rpan.
MpaBewt HwxHUM 90-180
JleBenr HwxHMM 180 -270
JleBpnt BepxHuit 270-360

CwmelleHne ueHTpa annuncano X n'Y:
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[IpaBeM BepxHUM yroja +70 +40.
NpaBemt HwxHUM +70 -40
JleBemwr HwxHUM —-70 -40

JleBplt BepxHuit —70 +40

INnEnG
4 MecTs

200 5

G0l

_

100

B okHe 3agaHus napameTpoB, (CM.PUCYHOK) B COOTBETCTBYHOLLMX MNOSISX
YCTaHOBMEHbl 3HAYeHUs1 MnapameTpoB [Ans (OPMUPOBAHUSA 4YeTBEepTH
3AnNnMnca KoTopas pacrnofiokeHa B NPaBOM BEepXHEM Yriy KOHTypa.
AHanNormMyHo CTPOATCA ANNUMNCbI B OCTanbHbIX Yyrnax durypel. Oanee
CTPOMM KOHTYpbl MO [ABYM KpawHMM TOYKaM 3Mnuncos, obbeanHsem
nonyyeHHble 8 KoHTypoB. [lepenga B pexum "TexHonorus", BbiOpaB
onepaumto  "O6pabotka 2D KoHTypa", 3agaB HeobOxoguMmble
TEeXHOMorMyeckme napameTpbl 06paboTKN - MOXHO MOSTYyYUTb TPAEKTOPUIO
nepemeLleHns pesbl.
AHanasod apryMeHTa
4tk tH = |0
4t} makc = |90
CDYHKL[HF! 3343HHA TOHEK
®(E) = [30*SinE{tH+70
¥{t) = [Z0*Cos({t}i+40
3343HHE ApryMeHTa
() Waroe 20
() Tomem 21

PaccunTaTte |

B pexume "MoagenupoBaHue" nonyynm pesynbtat oopabdoTku.
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4.2.21

Onepaunm Haa KOHTYPOM

PexvuM BbINOMHEHUS onepauuii Hag KOHTYPOM Bbl3blBA€TCsl  KHOMKOW
TpaHcdhopmupoBaTb # i nanenm hopMMpOBaHMS KOHTYpA.

> $a2
Manens 27 @50 & @i

nopAaky crnesa HaﬂpaBO)Z
e onpeaernieHne aKBUOANCTAHTHOIO KOHTYpPAa;

coaepXut criegywowime  pyHkumMmM  (no

e  KOMUPOBaHWE KOHTYpa NepeHOCOM;

e  KOMUpPOBaHWE KOHTYpa NOBOPOTOM;

e MOCTPOEHUE 3EPKANbHOIO KOHTYPA;

e MHOXECTBEHHOE KOMWpOBaHME KOHTypa MyTeM cagura c
obbeanHeHnewM;

e MHOXECTBEHHOE KOMuWpoBaHWE KOHTypa MyTeM roBopoTa C
obbeanHeHueMm;

KonnyectBo konuin, ans onepauMmn MHOXECTBEHHOro KOMUWPOBaHMS,
3apaetca B none N .

On pegeneHne 3KBUOAUNCTAHTHOIo KOHTypa

[lNs nocTpoeHusi SKBUANCTAHTHOIO KOHTYpa HeobxoanMo:
e Bbibpatb pexum mMoamukaumMm KOHTYPOB, HaXXaTMEM Ha KHOTKY

e BbibpaTb pexumM MNOCTPOEHUS 3KBUAMCTaAHTbI, HaXaTueM Ha
KHOMKY o ;

e YKasaTb UCXOLHbIA KOHTYD;

e llenykom mbiwKm B paboyem nosne ykasatb TOYKY, Yepe3 KOTOPYH
OyaeT NpoXoanTb SKBUOUCTAHTHBLIA KOHTYP, UK B NOfe 3adaHus
napametpoB M 3agaTb pacCTOsiHMe, Ha KOTOPOM [OOJDKEH
HaxXo4MTbCS HOBbIN KOHTYP OT UCXOAHOrO.

Mpn BbLINOMHEHWM onepauuy B nporpaMMmy onpegeneHw oGyaer
pobaeneHa cTpoka [locTpoeHuss  9KBMAMCTAHTbI  FEOMETPUYECKOro
npotieccopa.

KonupoBaHue KOHTypa nepeHOcom

[ns nocTpoeHnst KOHTypa napannenbHbIM NePeHOCOoM crneayerT:
e Bbibpatb pexvm Moandukaunm KOHTYPOB, HaXXaTMeM Ha KHOMKY
e Bbibpatb pexum  NOCTPOEHMS  KOHTypa  napanneribHbIM

NepeHOCoM, HaXxaTeM Ha KHOMKy 7 ;

e YKasaTb UCXOLHbIA KOHTYP;

e [lanee MOXHO ykas3aTb NMOO 3HaA4YeHWe BeKTopa nepeHoca B
nonsax sBeoga napameTpoB X u Y , nubo nocregoBaTenbHO ABe
Toukn. B cnyyae ykasaHus TOyek nepBas Touvka SABMNSETCS
Ha4yanoM WCXOOHOM CUCTEMbI KOOpAMHAT, BTOpas - Havarnom
HOBOW CUCTEMbl KOOpPAMHAT.

Mpu BbINONHEHUWM oOMepauuyu B Mporpammy onpegeneHuin bynet
nobasneHa PyHKUNSA MapannenbHoro nepeHoca KOHTypa
reomMeTpuy4eckoro npoueccopa.

KonupoBaHue KOHTYpa NOBOPOTOM

Ons NOCTPOEHUA KOHTYpa NoOBOPOTOM HeobXxoaMMo:
. Bbl6paTb pPeEXUM MO,CI,VIq)I/IKaLI,VIVI KOHTYPOB, HaXaTuemM Ha KHOMKY

.

)

e BbiOpaTb pexum NOCTPOEHUST KOHTYypa NMOBOPOTOM, HaXaTuem Ha

KHOMKY +/;
e YKasaTb UCXOLHbLIA KOHTYD;
e B none 3agaHnsa napameTpa A 3agaTtb yron nosoporTa.
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e YkasaTb TOYKY LieHTpa NoBopoTa.

MNpun BbINONHEHMM onepaumn ucnosnb3dyeTca QyHkuns lNepeHoc-loBopoT
reoMeTpm1YecKoro npoueccopa.

MocTpoeHne 3epKanbLHOro KOHTypa

Ons NOCTPOEHUA 3epKalibHOIo KOHTypa Haao:
. Bbl6paTb pPeEXUM MO,EI,VI(bI/IKaLI,VIVI KOHTYPOB, HaXaTuem Ha KHOMMKY

e BbibpaTb pexmMmMm NOCTPOEHUS 3epKaribHOrO KOHTYpa, HaXaTuem Ha
=
KHOMKy = J;
e YKasaTb UCXOLHbIA KOHTYP;
e YKasaTb NpsAMYto, KOTOpPas CAY>XUT OCb0 CUMMETPUMN.

Mpn BbLINONHEHUWM oOMepauuyu B Nporpammy onpedeneHuin  byoet
pobaBneHa  dyHkuma  3agaHMe  KOHTypa  OCEeBOW  CUMMETpUEn
reomMeTpuYeckoro npoueccopa.

MHoXXecTBeHHOe  KOMWpPOBaHME KOHTypa nNyTeM cAaBura ¢
o6beanHeHuem

Cposur koHTypa ByaeT Npom3BoAUTLCS TakuMm 06pa3oM, YTOObl HavanbHas
TOYKa KaxaoW nocrnefylollen Konuvu coBnagana c nocrefHern TO4YKon
npeablayLuien Konuu.

[lNsa nocTpoeHusi KOHTypa NyTeM caBura ¢ oGbenHeHeM crneayerT:
e Bbibpatb pexum mMoauukauMm KOHTYPOB, HaXXaTMEM Ha KHOTKY

e BbibpaTb pexvm MNOCTPOEHWS KOHTypa MyTeM MHOrOKpaTHOro
cOBuvra, Haxxatmem Ha KHorky ™

e YKasaTb UCXOLHbLIA KOHTYD;

e 3agartb KONMYecTBO KonvpoBaHui B none napametpos N .

Mpn BbLINOMHEHWM onepauuy B nporpaMMmy onpegeneHui oGyaer
pobaBneHa dyHkuua MHOrokpaTtHbli  MnepeHoc ¢ obbeanHeHueMm
reomMeTpu4eckoro npoteccopa.

MHoXXecTBeHHOe KONMMpPOBaHWe KOHTypa nyTeM MoBOpoTa C
obbeanHeHMeMm

MoBopoT KOHTypa OydeT npou3BOAUTBLCA Takum o6pas3om, YTOObI
HadanbHas ToYKa Ka)aoWn nocnegyroLein konum coenagana ¢ nocrneaHen
TOYKOM Npeablaywen konun. [ns nocTpoeHust HeoBxoanmMo, YTobbl TOYKK
Hayana M KOHUa KOHTypa HaxoAWNUCb Ha OAMHAKOBOM pPacCTOSIHAM OT
LeHTpa noBopoTa. OTOT cnocob yaobeH Npu NPoOeKTMpOoBaHUA, HANpUMep,
3ybuaToro koneca.

[Ons  nocTpoeHWss KOHTypa nyTeM noBopoTa C ob6beauHeHneMm
Heobxoaumo:
e BbiGpatb pexvMm mMogmduKauum KOHTYPOB, HaXXaTUEM Ha KHOMKY

|

e Bbibpatb pexum NOCTPOEHUS KOHTypa MyTeM MHOMOKpaTHOro

MOBOPOTA, HaXaTNeM Ha KHOMKY i ;
e YKasaTb UCXOLHbIA KOHTYP;
e YKasaTb LleHTp NoBopoTa.
e 3agartb KONM4YecTBO KonvpoBaHui B none napametpos N .

MNpn BbINONHEHUN onepauMn ucnonbdyetca QyHKUMS MHOrokpaTHbIN
NOBOPOT C 06beAMHEHNEM FrEOMETPUYECKOrO npoLeccopa.

4.2.22 T[pocmMoTp napameTpoB 3JIEMEHTOB

-
Pexnm NPOCMOTpPa nNapamMeTpoB 3JIEMEHTOB BKITHOYaEeTCA KHOMKOU “/ .
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B pexume npocMoTpa, Npu HaBeAeHUN yKkasaTens Mbilln Ha M306paxxeHne
obbekTa B rpadhnyeckom OKHe, B COOTBETCTBYHOLLMX NOSISIX MAHENW BBOAA
oTobpaxatoTcs napameTpbl BblAENEHHOro obbekra. Habop
oToOpaXkaembix NapameTpoB 3aBMCUT OT TUMNa BblAENEHHOro oObekTa.

MpocMOTp napamMeTpoB OGbekTa, a Takke ornpeaerieHMe COOTHOLLEHWI
Mexay oaneMeHTamMm BO3MOXHbl B TreoOMeTpUu4eCKoOM KanbKyndaTope,

KOTOPbI OTKPBbIBAETCS MO HAXKATUIO Ha KHOMKY

4.2.23 YpaneHue 3rieMeHTOB

YpaneHve aneMeHTOB MNPOM3BOAMTCSA YKa3aHWEM Ha HUX KypcOpoM W
Haxatnem kHonkn DEL Ha knaBuaType. [Npu ykasaHuu KypcopoMm Ha
HeODXOAMMbIN 3NEMEHT B rpadPmyeckoM OKHe OH OydeT aBToMaTMYecKu
noacBeYeH, Nocne 4Yero ero MOXHO yganntb, Haxas kHornky DEL.
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4.3 OONONHUTENbHLIE BO3MOXHOCTHU

4.3.1

Otnaguuk

[na oTKpbITUS OKHa oTnaguvvka criegyet BblbpaTth Bknagky OTnaguuk B
okHe 2D-'eomeTpus.

Pexnm
OTNSAYHE | NapaMeTpel | Cnow
penakTupoBaHus
Cll=xil0),Y10) ,Bi{Z00,Lrl
TekyLwmi P11=X({40_57),T(47_ 66} ,Lrl
3MNeMeHT __\\\‘ L11=Pl1,-C11,Lrl
®|L17=p11,C11,Lrl
Pl3=Cll,-L1Z,Lrl
OLLMBOYHBII K11=P13,-L17,L11,-C11,F13,Lrl
u =
SIEMEHT __\\\‘ Pl=X(z9.58),T(28._33

" Cl2=Pl,L1Z,-Cl1,Lrl

OTnagunk obGecrneynBaeT OOCTYN K SA3bIKOBOM (hopme MpeacTaBreHust
BCeX onpeaeneHunii 06 beKTOB TeKyLLEN NNOCKOCTU, CUHXPOHHbBIA MPOCMOTP
rpacdnyeckoro M SA3bIKOBOrO NPeACTaBfieHUsl, a Takke WHTepakTUBHOE
penakTMpoBaHWe OTAeSbHbIX NapamMeTpoB.

OnpepneneHns OOBbEKTOB TEKYLLEW MITOCKOCTM XPaHATCA Kak CBsi3aHHas
nocrnefoBaTefnlbHOCTb  MOCTPOEHWMA  Ha  s3blkeE  reOMEeTPUYECKOro
npoueccopa. PepaktupoBaHue CTpPOKM onpedeneHnss  kakoro-nvbo
anemMeHTa npuMBOOMT K aBTOMATUYECKOMY MepeonpedeneHnto BCex
0OBEKTOB, MpU MOCTPOEHUU KOTOPbIX OblN MCMONb30BaH WM3MEHEHHbIN
3MNEeMEeHT.

bonbwass  vacTte  crnocoboB  onpedeneHnss  OOBLEKTOB  MMeeT
COOTBETCTBYIOLLYHO  S3bIKOBYHDO ~ KOHCTpykumi. B atom  cnydae
WHTEepaKTUBHOEe onpegereHne obbekta NpUBOAUT K MOSIBIIEHUIO OAHOrO
onpeaeneHnss B OKHe oTnaguunka. HekoTopble crnocobbl onpeaeneHus
TpeObyloT BbINOMHEHUSI BCNOMOraTesibHbIX NOCTPOeHMn. BecnomoraTtenbHble
MOCTPOEHUST BbINOMHAKTCA aBTOMATMYECKM, UHOEKCHI CO34aBaeMblX Mpu
aToM o06bekToB Haxogsatcss B uHTepBane 1..10. BcnomoratenbHble
06BbEKTBI HE BU3yanuanpytoTcs B rpadduyeckomM OKHe.

KHonka ' BKMioYaeT pexuM peaakTMpoBaHUs TEKCTa.

4.3.2 Pexum pepaktMpoBaHus

PeXxuM pefakTMpOBaHWA BKIMIOYAETCS HaXaTWeM Ha KHOMKy 2| B OKHe
oTnaguuka.

Boibop obbekta B rpacmyeckom OKHE JeBOW KnaBuLIEW MbILIK
yCTaHaBNMBaEeT pPEXMM pPEeLaKTMPOBaHUS €ro OnpefeneHus B OKHe
oTnagyvka. Bbibop pepakTMpyemoro onpefeneHuss MOXeT ObiTb Takke
BbIMOSTHEH N HEMOCPEACTBEHHO B OKHE OTNagvuka.

MimeeTca HeCKOSbKO BapnaHTOB peaaKTnpoBaHuA onpenernieHnd o6bekTa.

HenocpeactBeHHO $3bIKOBOE oOnpeferneHne (onepatop) MOXeT ObiTb
OoTpedaKkTUpPOBaHO C KraBuaTypbl B OKHe OTnagdvka. Ons atoro criegyet
yKasaTb KypCOpPOM MbIlM TPeGyeMyto CTPOKY U LLEMKHYTb JIEBOW KHOMKOM.
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NoeHTudmrKaums CTPOKM MOXET OblTb MpeaBapuUTeENbHO  BbiNONHEHa
ykasaHnem obbekta B rpadguyeckom OkHe. WM3ameHeHus TekcTa
onpedenieHns NpuMBOASAT K HeMeOsIeHHOMY MepecTPOeHnNto OBGBEKTOB,
CBSA3aHHbIX C pegakTMpyeMbiM. Takke BO3MOXHO yaaneHue onpeneneHuii
WK Han1caHne HOBbIX Ha A3blke FreOMeTPUYECKOro NpoLeccopa.

Bo3MOXHO pefakTMpoBaHME Kak OAHOro, Tak U HECKOMbKUX NnapameTpoB
AByMepHoro obbekTta. [4na aTtoro Heobxoaumo ykasaTb Tvn (Mnu Tunbl)
pegaktupyemoro napametpa (X, Y, R, A unmu M - COOTBETCTBEHHO,
koopamHata X, koopauHata Y, paguyc, yron unv INUHEnHbId pasmep)
Ha)kxaB COOTBETCTBYIOLLME KHOMKW B NAHeNu 3aiaHus 3Ha4YeHUNn.

[Mpn 3aTOM ero 3HayeHuve M3 TeKyllen CTPOKW MOACTaBNAeTcsa B none
3HayeHMe napameTpa. 3HauyeHMe B 3TOM MoOfle  MOXeT ObITb
OoTpedakTMpoBaHO C knaeBuatypbl. [lpy 3TOM M3MeHMTCA CTpokKa
onpegeneHns  BblgeneHHoro obbekrta, 4YTO nosredyeTr 3a cobow
MOOMUMKALMIO 3IEMEHTOB, UCMOMb3YOLWMX B CBOEM OMpeaerneHuun
n3MeHeHHbIN 00bekT. Bce nameHeHus 6yayt otobpaxeHbl B rpadhmyeckom
OKHe.

PepaktupoBaHve OLHOIO MM HECKONbKUX MapameTpoB oObekTa MOXeT
TakKke Npon3BOOUTLCHA MHTEPaKTUBHO. [1ns STOro Hago B OKHe oTrnagyuvka
HaXkaTb KHOMKW MapameTpoB, pa3pelleHHbix ans nameHenus (X, Y, R, A
unn M), HaxxaTb NTEBOW KNaBuWLLEN MbILLN HA OOBbEKTe B rpadoM4eCcKoM OKHE
W, HEe OTMycKasl KHOMKU MbIWK, “nepeTtawmTs’ 06bekT (MogudmumpoBatb
ero). Bce nameHeHns 6yayT napannensHO Npoucxooutb B rpadmyeckom
OKHe, TekcTe onpegeneHWi U1 Mofe  3HayeHWs  napameTpa.
CooTtBeTCcTBEHHO OyOyT M3MEHATBCS BCE 3MEeMEHThl, CChinallmecs Ha
MoauumLmMpyembIn.

4.3.3 TeomeTpUYECKUN KanbKyNATOP

Uncnoeble 3Ha4YeHUs NapamMeTpoOB SMEMEHTOB, a TaKkKe COOTHOLLUEHWS
mMexay obbekTamu MoryT 6biTe BblMMCNEHBI NPY NOMOLLM psga dyHKLUWNA,
BO3BPALLAILLIMX YMCIIOBOE 3HaYeHne. VHTepakTVBHBLIA AOCTYN K 9TUM
dyHKUMAM obecneyrBaeT reomeTpuyeckuin kanokynatop. Bce dyHkumm
MOryT BblTb UCNOMb30BaHbl B 13bIKOBOM OMNpeAerieHnn noboro anemeHTa
BMECTO YMCNOBOro rnapameTpa, a Takke y4acTBoBaTb B MaTeMaTU4EeCKUX
BbIPaXEHUSIX.

FeoMeTpunYeCKnIA KanbKynaTOp MOXET MCMNONb30BaTbCs B ABYX PEXMMAX:
AN NpocMOTpa napamMeTpoB UMM COOTHOLLUEHWUI, NGO AN NOACTaHOBKU
9TOr0 pesynbTata B KadecTBe MapaMeTpa B OMpederneHve HOBOro
obbekTa.

[eoMeTpMYEeCKMn KanbKynaTop B pexume MpocMoTpa napameTpos

3anyckaeTcsl HaxaTeM Ha KHornky Kanbkynsitop &l MHCTpyMeHTanbHom
naHenu. B OTKPbIBLIEMCS OKHE MOXHO HEOAHOKpaTHO npocMaTtpuBaTb

napameTpbl U COOTHOLIEHWS. M0 HaxaTuio Ha KHOMKy OumcTuTh - € |
NPOUCXOAMT ouncTka nonen ®yHkums n PesynbTar.

DyHKLMSA PesynbTar

R[C11] 20.00004a0

2o oo m] | pes |r| ]

[Ona npocmoTpa napameTpa 9neMeHTa [OOCTaTOYHO HaxaTb KHOMKY
otcnexuBaemoro napametpa (X, Y, M, A vnn R - COOTBETCTBEHHO,
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koopauHaTta X, koopauvHaTa Y, NMHENHbIN pasmep, Yron unm paguyc) u
ykasaTb B rpadpuyeckoM okHe obObekT. Hanpumep, ona onpegenenus yrna
HaKnoHa NpPsSMoN Hago HaxkaTb KHOMKY A 1 B rpacmyeckom OkHe ykasaTb
Ha npamyto. [pn aTom B none ®yYHKUMUA MNOSIBUTCS CTpOKa BbI30Ba
YHKUMM TeoMeTpuYecKoro npoueccopa, a B none PesynbTtaTt 6yget
BHECEHO 4ncnoBoe 3HayeHue. Jliobas n3 aTux CTpoK MoxeT ObiTb Yepes
Oycbep obmeHa ckonupoBaHa, Hanpumep, B NOCNeaoBaTeNbHOCTb
onpeaeneHun B OKHe oTnag4vka.

[na npocMoTpa COOTHOLUEHWIA Mexay oObekTamu HeobxoOMMo HaxaTb
KHOMKY OTCINeXuBaemMoro napaMeTtpa W ykasaTb Mblllblo B rpaddnyeckom
OKHe HeobxoauMble 06bekTbl. Hanpumep, Ans onpeaeneHns paccTosHMS
OT TOYKM OO MPSIMOV criedyeT HaxaTb KHOMKy M 1 Mbllbio ykasaTb B
rpacdnMyeckoM OKHe Ha TOYKY M MpPsSIMyl0 B MPOM3BOSIbHOM Mopsiake. B
nonsix @yHKumus n Pe3ynbTaT NosIBATCS COOTBETCTBYHOLLME CTPOKM.

Ona Toro, 4toObl MNOACTaBWTL pe3ynbTaT paboTbl reoMeTpUYECcKoro
nmpoueccopa B KayecTBe napameTpa oOObekTa Hago BO BpeMs
onpegeneHnsa o6bEeKTa HaxaTb Ha KHOMKY C Ha3BaHWEM napameTpa Bo3ne
nonga seoga (X, Y, A, R, M unu N), ganee B OKHE reoMeTpu4eckoro
KanbKynsitopa onpeaenuTb HYXXHbI NapaMeTp UM COOTHOLLEHME Mexay
NOCTPOEHHbIMN ObbekTamu. Mo 3aBeplUeHUN onpederneHns HaxaTb Ha
kHonky PesynbTaTt | P& | B OKHE Kanbkynsitopa. [pn aTOM B Kavectse
napameTpa onpegensemMoro anemeHTa dyaeTt ncnonb3oBaHa nosfyvyeHHas
dyHKUMA. To ecTb, HanoXeHa AOMOMHUTENbHAs NapameTpuyeckas CBs3b,
— W3MeHeHMe B JanbHelhlweM 0a30BbiX 3MEMEHTOB MNpuBEAET K
Mogudmkaumm cosgaHHoro obbekTa.

Hanpumep, npu onpegeneHmn OKPY>KHOCTK 3HadYeHue paaguyca Tpebyetcs
YCTaHOBUTb PaBHbIM PACCTOSIHUIO MEXAY OBYMS paHee onpefeneHHbIMU
Tovkamu. [na aTtoro, B npouecce 3agaHus OKPYXHOCTM criefyeT HaxaTb
Ha kHormky R psgom c nomeMm BBOAa 3HayeHus paguyca, BblOpaTb
cooTBeTCTBYOLWYO yHKUMIO KanbkynaTopa (M — dyHKUMs paccTosiHus
MeXay TOoYkamMu) M nocrnefgoBaTeNnbHO YyKkasaTb KYpCOpOM [ABe paHee

3a[laHHble TOYKW. 3aTeM LLENKHYTb MO KHoMke Pe3ynbTar _Pes. |,

Takum xe o6pa3om, MOXHO MCNOMb3oBaTb BCEe OCTarbHble YHKLUN
(koopamHaTel X u Y, NUHEWHbIN pasmep, YrnoBas BenuuMHa, paguyc)
reoMeTPUYecKoro KamnbKynsatopa Ans MNOCTPOEHUS HOBbIX 3fEMEHTOB.
MmeeTcsa BO3MOXHOCTL pacyeTa CrneayoLwmx 3Ha4YeHUin:

e KoopauHaTta X TOYKW;
KoopguHata Y TOYKu;
pasHuua X-KoopauHat ABYX TOYeK;
pasHuua Y-KoopauHat ABYX TOYeEK;
paccTosHue Mexay ABYMS TOYKaMmu;
KpaTyanluee paccTosHUe Mexay ABYMS OKPY>KHOCTAMM,;
KpaTyaniwiee pacCTosiHUE MeXAy NPSMON U TOYKON, OKPY>KHOCTbIO;
Yron HakrnoHa nNpsiMom K ocu X;
yrosi nepneHaKynsapHon npsiMon;
paanyc OKPY>KHOCTMU.

eoMeTpuyecknin KanbKynsiTop MO3BONSIET UCMOfb30BaTh CTaHAapTHbIE
mMaTemaTtuyeckne onepaumm u  yHKuMKM. Peanu3oBaHbl cnegytoume

onepauumu:
e  CNOXeHue;
e  BblYMTaHUE;
e YMHOXEHWE;
e [JeneHue
e BO3BefeHue B CTeMNeHb.

HeobxoauMo NOMHUTB, YTO ABa 3HaKa apupMeTNYECKUX JENCTBUN HENb3S
pacnonarate psgomM. Kpome aTux onepauMim B MaTeMaTUYeCKuUx
BbIPaXXEHUAX AONYCTMMbI cCriedyoLwime cTaHgapTHble PyHKUnK:

e LOG (x) - ecatuyHbl norapudm X;
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CTG (x) - kOTaHreHc X;

ASIN(x) - apkcuHyc x B rpag;
ACOS(x) - apKKOCHHYC X B rpag,;

SIN (x) - cuHyc yrna x (rpag);

COS (x) - kocuHyc yrna x (rpag);
ATG(x) - apKTaHreHc x B rpag,;

TG (x) - TaHreHc yrna x (rpag);
SQRT (x)- kBagpaTHbIN KOPEHb U3 X;
ABS (x) - BbluMCrieHne abCcontoTHON BENUYNHDI X;
SGN (x) - BblMUCIIEHME 3HAKA X;

LN (x) - HaTypanbHbI iorapmudm X,

B onncaHun gyHKUMI: X — aprymMeHT OyHKUMW, NpeacTaBnsowmn cobon
YMCNO, MEPEMEHHYI0, MaTEMATUYECKYD (DYHKLMIO UM MaTemaTnyeckoe
BbIpaXXeHue.

Hanpumep, B rpadmyeckom none uMeeTcsa npou3BOMbHas npsimas
npoxogsiias nog HeKoTopbIM Yriom K ocv X U NPOM3BOSMbHAs TOYKa He
npuHagnexaiias aTon npsMmon. Heobxoaumo NpoBECTM BTOPYH NPAMYHO
NpoxoasLLyto Yyepes paHee 3adaHHYy TOYKY MOA YrfoM K ocuM X paBHbIM
1/7 yrna HaknoHa nepBon NpsiMou k ocu X.

Mopsinok BbINONHeHWUs ByaeT cneayoLwmi:

e BbibpaTtb pexum 3agaHust NpsiMO.

e Mbiwbo B rpacmyeckomM OKHE yKasaTb TOYKY, 4Yepe3 KOTOpYyH
AOMkHa NPOXOAMTb HoBas NpsAmasi.

e HaxaTb Ha kHoOMKy A OKONoO Momns BBOAA 3HaYeHUsa yrna.
OTKpOeTCsa OKHO reoMeTpPUYECKOro KanbKynsaropa.

e Bbibpatb dyHkuuio yrma A Ha MaHenuM reoMeTpuYecKoro
KanbKynsitopa.

e Bbibpatb ykasatenem wMbiluM B rpaduyeckoM OKHe paHee
NMOCTPOEHHYIO MpAMYIO (4NS NpuMepa, Yron ee HakroHa K ocn X
paseH 90 rpagycoB). [lona  ®yHkuma wu  Pesynbtat
reoMeTPUYECKOro KarnbKynsatopa npumyT BuA:

AfL11] 20,000000

xor )R ca)m] | pes || e

o [leperitn B none PyHKUMS (KNUKHYTb B NOSMe MbILWbIO) U gonucaTb
BblpaxkeHue: A[L11]/7

OkHo KanbKynaTopa npuMmeT Bua:

A[L11117 0,7
®)ow )R oa)m] | gpes =] o]

HaxaTb kHonky PeaynbTat | P2 | Ha naHenu kanbKynsatopa unm Knasuy
“‘Enter” Ha knaBuatype. locne yero OygeT nocTpoeHa BTopasi npsmas,
npoxogsilas 4yepes Touky u nog yrnom 90/7 rpagycoB k ocn X. CTpoka
Bbl3oBa (DyHKUMKM ByaeT nomelleHa B A3blKOBOE onpegeneHve npsmomn.
Takum obpasom, BygeT HanoxeHa AOMNOMHUTENbHas MapameTpuydeckas
CBSI3b MeXAy NPsMbIMU, U MPY UBMEHEHUW YINa HaKIoHa NepBov NPSIMOMN
aBTOMaTu4ecku byaeT MeHATLCA Yron HaknoHa BTOPOM NMPSMON.

4.3.4 YnpaBrieHue cnosiMu

eomeTpnyeckne ob6beKTbl MOryT ObiTb pa3MelleHbl B pasHbIX CrosX.
Cnon wuvMmeeT [OBa COCTOSIHUA akKTMBHOE WM HeakTuBHoe. Bce
reomeTpuyeckue MnOCTPOEHUs1 BedyTCs B akTMBHOM Croe, Mnpu 9TOM,
reoMeTpuyeckne oObEKThbI, PacMONOXEHHbIE B OPYIUX CIOSAX, MOTYT ObITb
OOCTYNHbI A4S UCMOMb30BaHMSA B akTUBHOM croe. Crnowv akTUBHbIN, ecnu B

KBaaparte nepeg MMeHeM Crosd yCTaHOBJIEHA rafnovka
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OkHo pa60TbI CO CJ10AMM pacnosioKeHo Ha CTpaHU4Ke B 3aKnagke Cnown.

OTnaaqme | Mapametpel | CROM

Layerl g’ Ol
[ Layerz =
[ Layera g’ Ol
[T Layers ' O =
[ Layers g Ol
[ Layers =
[ Layer? ey |
[ Layers =

YnpaBneHue crnosiMM OCYLLECTBIISIETCA KHOMKaMMW, PacrnofioXeHHbIMU Ha
naHenu ynpasneHus.
" Co3paThb HOBBbIV CHOVA.
Mpy HaXxxaTUM KHOMKM CO3L4aETCs HOBLIN cnon ¢ nmeHem Layer. Uma cnos
MOXHO WU3MEHUTb.
@Z‘.:— ~ ~
=/ [MepemecTnTb B aKTMBHbIN CIoWn
Mpn HaxaTonW KHOMKe, KWK MbIWW MO TFEeOMETPUYECKOMY OBbBbEKTY
NepeHOCUT €ro B aKkTUBHbIN Crown
| Nepemectutb croit BBEPX
OTMEYEHHbIN  KYpCOPOM  CrOM  NPW  KaXOOM  HaXaTun  KHOMKK
nepemeLLaeTcsl Ha OgHY NO3ULNI0 BBEPX.
“! MepemecTnTb CrOM BHU3
OTMEYEHHbIN  KypCOpOM  CIIOM  MPW  KaXZOM  HaKaTuM  KHOMKM
nepemeLLaeTcst Ha O4HY NO3ULIMI0 BHU3.
X Ypanutb crion
OTMeY€eHHbIN KypCOpPOM COM NPpU KaXXAOM HaxKaTM KHOMKW yaanseTcs.

YT1o6bl caenatb 06bEKTbl Crosi HeQOCTYMHLIMU CrieayeT KIUKHYTb No &',
COOTBETCTBEHHO BKIOYEHWE AOCTYMHOCTU NPOU3BOANUTCS KITMKOM MO .

YUToObl OTKNIOYNTL BUAMMOCTb OOBEKTOB CrOsi Tpe6yeTCﬂ KINMMKHYTb NO ,
COOTBETCTBEHHO BKIllO4EeHME BUOUMOCTU NMPON3BOANTCA KITMKOM MO

FeomeTpuyeckme 06bEKTbI, PacroNoXeHHble B OAHOM CIoe, OKpalleHbl B
OOWH U1 TOT Xe UBeT. YnpasneHue LIBETOM OCYLLECTBNSAEeTCS KnMkoMm no []

4.3.5 [apameTpusauus

JlioBoit umcrnoBoit napamMeTp reoMeTpu4eckoro o0bekTa MOXeT ObiTb
3afaH B BUAe napameTpa MUy maTteMaTU4ecKoro BblpaXeHus. Micnonbays
3TOT cnocob MOCTPOEHUSI MOXHO CO3[aBaTb NapaMeTpUYeckn CBA3aHHble
KOHTYpbI.

OkKHO 3aaHu1sA NapaMeTPOB PAacroNoXeHo Ha cTpaHuyke MapameTpbi.

OTnagqme | MapaMeETpBl | Cnow

Gk JHadeH BelpaxeHne FOoMMEHT SR
Th 10 Hour

Min 10 Minute

Th_gr  -215  |90-{Th*30+Minj2)

Min_gr 30 A0-Min*a
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Ona 3agaHus napametpa Heobxogumo B none Wmsa 3agatb ums
napameTpa, B none 3HavyeHne, ero 3HavyeHune. Ecnn tpebyeTtcs BblMMCINTD
3HayeHne napameTpa, Torga B none BeipaxeHue 3apgaetcd
MatemaTudeckaa copmyna. B aToM cnydae  3HavyeHWe napameTpa
BbluMcCnseTca aBTomaTumyeckn. B none KomMmeHTapun MOXHO YykasaTb
Ha3HayeHne napameTpa.

PaccmoTtpum npumep Clock_2D.stc n3 craHgapTHoro Habopa npumepos,
noctasngemoro co SprutCAM. B pexume 2D reomeTtpus 6binu
MOCTPOEHLI KOHTYpPbI n3obpaxatome umdepobnat Yacos. Mapametp H ato
yacbl. [Mlapametp Min 310 MuUHyTbI. [lpu nocTpoeHwn, napameTpy nog
nveHem H 6bino npucBoeHo 3HadeHne 10, napameTpy Min Tak e
3HayeHue 10.

MapameTtpbl H_dgr 1 Min_dgr 370 3HayeHue yrrnos rnoBopoTa KOHTYPOB
YaCcoOBOW M MUHYTHOW CTPENoK. 3HayeHns 3TUX NapameTpoB BblYMCNSAETCH
no dopmynam 3agaHHbiM B Mone BblpaXeHne € y4yeTOM 3HaYeHUn
napameTpoB H 1 Min n nepegatotca B NPOTOKOST MOCTPOEHUNIA KOHTYPOB
CTPEnoK.

DTNAAYHE | MapaMeTpel | CROK OTnagqqe | NapameTpel | Chow

#
PLA=3(00,¥(0),LrL -~ A
Cl1=p11, M Cs0) : LrD Ima 3HaqeH BeipaxeHne KommeHT apka
L11=Fll,A(Min_dgr),Lrd H 10 Hour
F13=Fll,M({407,ACA[LL11]],LrO - .
L1z=P11,A(H_dgr),LroD Min 10 Mirte
Pl4=P11,M(30),ACA[L12]],LrD ~ N "
c12=p11:R[4Dj : Lro ! H_dgr |-215  90-{H*30+Minf2)
Pl5=c12,A(0],LrD Min_dgr |30 90-{Min*6)

PLE=H[57. 661, [~0),Lr0
L13=P11,P1&,Lrd
PL7=%(0],v(E7.78),Lro
L14=F11,F17,LrD
P2l=-L14,C12,Lr0
P2z=-L14,C11,Lro
Kz0=Fzl,Fzz,Lr2 hd

< >

< ?

Takum obpasom, npu 3HaveHun napameTpoB H n Min cootBeTctBeHHO 10
yac 10 MWH, B rpadM4eckoM OKHe Mbl MOXeM HabntogaTtb crefyroLuyto
KapTuHY.

MoxXHO MNpuCBOMTbL MapamMeTpaM  HOBble  3HAYeHUs, HanpuMmep:
H(uacbl)=13, Min(muHyTbl)=30. Torga KapTMHa U3MEHNTCH, Kak NoKas3aHo
Ha pUCYHKe crpasa.
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Co3daHue mexHono2uu o6pabomku

5 CO3OAHME TEXHOJOIMM
OBPABOTKH

5.1

OBLME NPUHLMUINDBI GOPMUPOBAHUA
TEXHONOI'M OBPABOTKM

[ns pacuyeta TpaeKkTopumM UHCTPYMEHTA U NONyYeHUs ynpaBnstoLlen
nporpammbl B SprutCAM Heobxoaumo 3agatb Tpebyemble NCXOOHbIE
OaHHble N nNapameTpbl 06paboTkn. TakuMu 6a3oBLIMM NapaMeTpamu
ABMNSIETCA CTaHOK, Ha KOoTopoM OyaeT npou3BoauTbesl 06paboTka,
reoMeTpuyeckne MOLENu AeTanu, 3aroTOBKM M OCHACTKW, a Takke
nocrneaoBaTenbHOCTb TEXHOMOMMYECKNX OMnepauuin, OMMChIBaOLLMX
OCHOBHble 3Tanbl 00paboTkn. 3arem cuctema paccyuTbiBaeT
TPaeKTopuio WMHCTPyMEHTa n nobaengaer Heobxoaumble
TEXHOMOrM4Yeckme  KOMaHabl  Afs  MNOMNyYeHUs  yrnpaBhsioLen
nporpamMmsl, yAOBNETBOPSIIOLLEN BCEM 3afaHHbIM TpeboBaHMAM

MocnepoBatenebHOCTL onepaumi 06paboTkn geTanu Ha cTaHke ¢ YlY
npeactaBnsgeTca B BUAE UWepapxmMyeckon CTpPykTypbl. B cucteme
SprutCAM 6as3oBbiM y3noM [epeBa Texnpouecca SABMSeTCs
onepauusi. [na CTpykTypupoBaHMs nocnegoBaTenbHOCTM 06paboTkm
NCMNOnb3ylTCS TPYNMbl onepaumi, KOTopble MOTYT COAepXaTb BHYTPU
cebs gpyrve onepaumm.

MMy6buHa [OeKoMMo3vuUMM MOCIeaoBaTeNlbHOCTUM  onepaunin  MoXeT
OblTb MPOW3BOMNBLHOM B KaXXOOM KOHKPETHOM cIlyyae, NpoLecc
06paboTkn MOXET MMETb, HaNpUMep CreayoLLYH CTPYKTYpPY:

[06pa60TKa ]

—[yCTaHOB 1 ]
—[I'Iosvlu,vm 1 ]

Mepexoa 1 ]

Mepexog N ]

y )

—[I‘Ioamumn N ]

L )

—[YCTaHOB N ]

Mop ycTaHOBOM MOHMMAaeTCs  COBOKYMHOCTb  OEWCTBUWA  Mpu
HEM3MEHHOM MONIOXEHMM 3aroToBku. [log nosvuuer MNoHMMaeTcs
COBOKYMHOCTb  OEUCTBUA  OAHUM  WHCTPYMEHTOM. Mepexon
onpegensieT OBWKEHUS VMHCTPyMeHTa Ans o6paboTkm KOHKpeTHOMW
MOBEPXHOCTMW.

Ona nobon onepaumm MOXHO 3agaTb CUCTEMY KoopauHat, pabouvee
3afiaHne, UHCTPYMEHT 1 T.4. To ecTb, onepauusa MOXeT BKMyaTb B
ceba M ycTaHOB, W MO3uUMIO, M nepexodbl OOHOBPEMEHHO. 3TO
nossonsieT wusbexaTb WCKYCCTBEHHOTO YCMOXHEHUSI  CTPYKTYpbI
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TEXHOJIOMMYECKOro npoLecca B NpocTbix cryyasax. C gpyrov CTOPOHSI,
MCMOMb30BaHNE TPynn ofnepauun [AaéT BO3MOXHOCTb CO3[aBaTb
nepapxudeckmim Tex. Mpouecc C YYETOM BCEX 3TaroB CIOXHOW
obpaboTkn.

Takum obOpasom, 3agadent TexHosora sBnseTcs OpMUpOBaHME
nocnegosaTenbHOCTM 06paboTkM 40 ypoBHA nepexopa. danbHenwas
pgetanumsauna  OocCyulwlecTBdeTcaA aBTOMaTU4YeCKu, nyTtemM pacyeTa
TpaekTopun nepemMeLleHnss MHCTPYMEHTa ANa KaXO4on onepauumu.
TpaekTopus sBnsieTcs atpubytom onepauun. OHa 3aBMCUT OT TMNa u
napaMeTpoB onepauun. Tun onepauun BbliOUpaeTca npu  ee
co3daHunM, OH onpegensieT cTpaTernto obpaboTtku. [MapameTpbl
onepauun moryt 6biTb M3MeHeHbl B NOOOM MOMEHT BpemMeHu. WNx
n3MeHeHne BrneyeT 3a cobori HeoOXOAMMOCTb NepepacyeTa
TPaeKTopuu.

[Mpn oOKOHYaTenbHOW [AeTanu3auuyM TpaekTopus nepemMeLleHus
WHCTPYMEHTa $BNAETCA MNOCNEeA0BaTENIbHOCTBIO TEXHOMOMMYECKNX
komaHg B ¢opmate CLDATA. OHa cogepXuT He TOMbKo
aNeMeHTapHble KOMaHAbl Ha MepeMeLleHne WHCTPYMEHTa, HO WU
TeXHOomornyeckmne KOMaHAb! nepeknoyeHnst nogau,
BKMIOYEHUA/BBLIKMIOYEHUS LUNWUHAENS, oXnaxaeHus u T.4. Tpaekrtopus
OTAENbHOW onepaunn Takke NpeacTaBnseTcs B BUAE UepapxXnieckon
CTPYKTYpbl, T.€. 3NeMEeHTapHble KOMaHabl OObefuHEHbI B Trpymnnbl,
COCTaB M CTPYKTypa KOTOPbIX 3aBMCUT OT TuMna onepauun. Hanpuwmep,
CTPYKTypa YepPHOBOW NOCTPOYHOW Onepaumm UMeeT CreayoLwun Bua;

[TpaeKTopvm ]

——{Hauano ]
—{LoadTL )
—(Spind ]
—{Croit 1 ]
—[CTpO‘-I Ka 1 ]

—{GOTO X,Y,Z

g

(7 )

[CTpoq ka N

—

(.
—{Cnoit N ]
—[KOHeu ]

—[Spindl off ]
g, ]

3agjaHne Bcex napameTpoB, HeOoOXoOUMbIX AN reHepauuu
TpaeKkTopun, OCYLLECTBNSIETCA Ha 3aknagke TeXHONorus B rnaBHOM
OKHE CUCTEMBI.
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5.1.1

BbiOop TexHONOrn4eckoro o6opyaoBaHmA m

N3MeHeHune ero Xxapaktepuctuk

B SprutCAM 2007 npexage MpPOEKTUPOBAHNE TEXHOSIOrMYECKOro
npouecca HaynHaeTca C Bblbopa CTaHka, Ha KoTopom Oyget
npousBoguTeca obpabotka. OT Tuma cTaHKka M ero napameTpoB
3aBUCAT Habop OOCTYMHbLIX Onepauuin, ux BO3MOXHOCTU, napaMeTpbl
Mo yMOM4aHuIo 1 JanbHenwee noBegeHne cuctemol. Hanpumep, ecnu
BblIbpaH TOKapHbIA CTAHOK, TO AOCTYMHbI TONBKO TOKapHbIe onepauumu,
ecnu pesepHbIN — TONLKO pe3epHble, a ecrv ToOKapHO-pe3epHbIN,
TO OOCTYMHbI U PpesepHble, 1 ToKapHble onepauun. NMpu Beibope 5Tu-
KoopamHaTHoro pesepHoro ctaHka Yy psga 3D onepauuin
NnosiBNSIeTCA BO3MOXHOCTb MO3NLMOHUPOBAHNS NOBOPOTHOW FOMOBKN U
T.0.

[Ons cmeHbl CTaHKa HeobxoaMmo Bbl6paTb KOpHeBOI7I y3en
TEXHOJIONrM4YeCKOoro npouecca 1 Haatb KHOMKY <I'IapaM9pr|>.

4-x Ko0pIHHATHBIA pese pHbii cTaHok Mapame Tpol one paumn

¥CTAHOBKK

273 KOOPAHHATHERA PE3ETENEHAA MALLHHE HasBaHHe CTaHkKa 5-H KOOPAMHATHEIR DPE3EpHEIR CTaHok
TokapHel Crofika 4Ny Mone

ToKapHEIA © NPOTHBOLWMMHASNEH Pa3Daﬁ°T“‘”Kv Mane
. " FOMMEHT 3pHi Mone
3-¥ KOOPAHHATHEI thpEsepHLI CTaHOK bafin nocTnpousccopa |Nane
4-% KOOPAHHATHEIA hpesepHEIA CTaHOK BrfinaTera MHCTpymeH-| Nane
5-H KOOPAMHATHEIA hpesepHEIA CTaHoK EAMHMLE! H3MEPEHNA MeTprdeckan
FCTofka Y
[ElCxema

FOcE #

EFooparHara A

Aapec A

AapakTep ABH¥EHHF MOB0pOTHEI

FkH -1000000000

] Marc 1000000000
[FHanpaeneHHe

[HTouka
[HKoopantata B
o J [FTouka From
[FTouka Home
[FTouKa CMEHE MHCTRYHER

TorapHo-tbpesepHEIA CTaHoK

S

Mo yHon4EHHI | Aa | QTHEHE | Cnpaska |

B neson yactu OTKpPbIBLUEroCA OKHa npeacrtasliieH CMUCOK AOCTYMHbIX
cTtaHkoB. B I'IpaBOIZ 4acTn OKHa OT06pa)Ka}OTCF| XapaKTepUCcTukun
Bbl6paHHOFO CTaHKa, KOTOpbl€ MOryT ObITb OTpeaaKTnpoBaHblI.

Mons <HasBaHue cTaHka>, <Crtomka UIMY>, <Paspabotumk> un
<KoMmMeHTapuin> 3anonHaTcs pa3paboTyMKOM onucaTens cTaHka.

Mone «®ann nocrtnpoLeccopa» 3agaeTt nmsi thanna
noctnpoueccopa, KOTopbi OydeT MCMoNb30BaTbCA MO YMOYaHUIo
Npuv reHepauny ynpasnsioLmx NporpamMm.

Mone «bBbubnuoteka WMHCTPyMeHTOB» 3agjaeT wumsa  panna
OMObnMoTEeKNM UMHCTPYMEHTOB, U3 KOoTopow OygeT BblGupaTtbes
WHCTPYMEHT Ans Bcex onepaumn Texnpouecca. bubnuvoTteka
NCNomnb3yeTcsl Kak Npy aBTOMAaTUYECKON NepBOHaYaribHON YCTaHOBKe
WHCTPYMEHTa npu co3gaHuu onepauuu, Tak W Npu  3agaHuu
WMHCTPYMEHTa Yepes OKHO napamMeTpoB.

B rpynne «Crtomka UYMY» 3agaloTca orpaHvyeHust onpenensiemble
ctorkon UYlY craHka. KoopamHatel B KomaHgax CLDATA
OKpYIMsTCA OO0 YykasaHHoM TodHocTW. [lpu pacdeTe TpaekTtopum
KOMaHga nepemMelleHus MHCTpyMeHTa He OyaeTr cdopmmpoBaHa B
TOM Ccriyyae, €Cnu BenuuMHa MepeMeLleHnss MeHbLUe YKasaHHOMW
To4HOCTW. [Mpun oTcyTCTBMM hnaxka B none «Mcnonb3oBaTb Ayru» B
npowuecce pacyeta TpaekTopum 6yoyT opMMpPOBaTBCS  TOMBKO
nuHenHble nepemelleHus. Ecnn dnaxok ycrtaHoBneH, To 6yayT
dopmmpoBaTbCca Ayru, nexawime B pasdpelleHHbIX MIIOCKOCTSX |
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umetowme OnvHy 6Gonblue, yem MuHMManbHasi AnuHa Ayru, v C
paguycom MeHblle MakcumanbHoro paguyca. OcTanbHble ayru
OKpY>XHOCTEW ByayT annpoKCUMMPOBaHbI OTPE3KaMMU.

Mona Toyka From, To4yka Home M ToYKa CMEHbl UMHCTPYMEHTa
3a0aloT  KOOpAMHATbl COOTBETCTBYHOLUMX TOYEK, KoTopble OyayT
mcnonb3oBaTbCA npu pacyete YI1.

Cekums «cxema» onpefensieT KOHCTPYKUMIO CTaHKa W Hanuyune
pasnu4YHbIX MPUCNOCOBNEHNIA, Takux Kak TOBOPOTHbIA CTOM,
NOBOPOTHas rofioBka u 1.4.

CtaHOoKk onucbiBaeTCcsl Kak [JepeBO Y3roB, MNepemeLlatoLLmxcs
OTHocuTEenbHO Apyr Apyra. KopHeBon y3en «cxema» COOTBETCTBYET
CTaHWHe cTaHka. BHyTpu cxembl nmepeyucrieHbl Te Y3Mbl, KOTOpPbIE
NPVIKPEneHbl HEMOCPEACTBEHHO K CTaHWHe. B cBol odepenb BHyTpPU
KaXgoro ysna nepeuvvcnsiioTcd  noAdysnbl  OCYLUECTBrsOWue
aNeMeHTapHble MepeMeLleHnss OTHOCUTENbHO  y3na-Bnagernbua.
KoHueBbIMM y3ramun gepeBa obs3aTenbHO SBMASETCA 3aroToBKa Wn
pexyLmn NHCTpyMeHT. Cnocob n HanpaeneHne nepemelleHns yana
3agaeTcs ero nonsmu. Agpec onucbiBaeT npeduKkc, C MOMOLbIO
KOTOPOro OCYLLECTBNAETCA U3MEHEHNE MNOSNOXEHUA OaHHOro y3na u3
yrnpaBnsowWwen nporpammbl. Xapaktep nepemelleHun onpegenset
TN  OBWXEHUS [aHHOro0 y3rna OTHOCUTENbHO  POAMTENbCKOro:
NUHEVHBIN  UNWU  MOBOPOTHbLIN. [longs MMH 1M Makc 3ajatoT
COOTBETCTBEHHO MMWHUMASIbHBIE U MakCMMaribHble KOOPAMHAThI MO
AaHHou ocu. HanpaBneHne 3agaeT BEKTOP NUHENHbIX nepemeLleHui
WKW Xe HanpaefeHWe OCU MOBOPOTHbLIX MepemeLleHnii. Touka
onpegenseT KOOpAMHATbl TOYKU B CUCTEME KOOPAMHAT CTaHKa, yepes
KOTOPYH MPOXOaUT OCb.

[onycTMO MeHATb Yy3MnoBble TOYKM M HanpasneHus ocen. Ecnn
CTPYKTypa HW OOHOIMo M3 UMEIOLMUXCA CTAHKOB Af1S Bac He NoaxoawuT,
TO AN KOHPUIrypupoBaHUs cUCTEMbI criedyeT obpaTuTbCs K Ballemy
avnepy unu B cnyxoy TEXHUYECKON NOAAEPKKN.

5.1.2 ®opmupoBaHue nocriefoBaTeNibHOCTU

onepauumn

Mpexge yYem npucTynuTb K (DOPMMPOBAHUIO MOCHEA0BaTENbHOCTM
onepauun Heobxogumo 3agaTb obpabaTbiBaeMytlo geTtarnb, 3aroToBKY
W OCHACTKy AN1s1 BCEro TEXHOMNOrMM4Yeckoro npotecca. To ecTb, CHavana
cnegyeTt onpegenuTb, 4YTo TpebyeTcs nonyuuTb (geTtanb), U3 4Yero
(3aroToBka), a NOTOM YXe Kak 3TOro oCTu4b (MocneaoBaTenbHOCTb
06paboTkn).

Hetanb Texnpouecca OygeT KOHTpONMpoBaTbCs OOMbLMHCTBOM
co3fjaBaeMbIX B AarnbHeileM onepauuii BHe 3aBUCMMOCTM OT TOrO,
obpabaTbiBaeT ykaszaHHasi onepauusi BClo getanb nMbo Kakylo-To eé
YacTb.

3arotoBKa Texmnpouecca o6sa3aTtenbHO [OormkHa ObiTb  yKasaHa,
WCKIIOYEHVE COCTaBnseT nulb crnydyam o06paboTkm 3nemeHTOB
WCKIIOYUTENBHO YMCTOBLIMKU onepauusimu 6e3 yyéta HavarnbHON K
NPOMEXYTOYHbIX  3aroTOoBOK. Mogenb 3aroTtoBkn 0b6a3aTenbHO
TBépAOTENbHas, T.€. OrpaHNYMBaET 3aMKHYTbIN 06BbEM MPOCTPaHCTBA.
Mpn pobaBneHny NOBEPXHOCTHOW MOAENW NPOU3BOAMTCS CLUMBKa C
YKa3aHHOW TOYHOCTbIO UMW 3aMblkaHWe [0 YKa3aHHOro YPOBHS.
3aroToBka Takke MoxeT OblTb 3agaHa Teramu, NMOCTPOEHHbIMW Ha
6a3e KpuBbIX WNM oMMCaHHbIMKM BOKpyr getanu. OHa onpegensieT
WCXOOHYIO reomeTpuyeckyto opmy obpabaTtbiBaemoro martepuana,
KoTOpasi U3MeHsIeTcs Npu nepexoge oT onepauun K onepaumn. Takum
obpa3oM, 3aroToBka KagoW Mocnegyllen onepaumm sBnsieTcs
pesynbTatom 00paboTknm npegpiaywen. COOTBETCTBEHHO, Npw
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M3MEHEHUN TEeKyllei onepauunm MEHSIlOTCS WCXOAHblE OaHHble Ans
pacyeta nocriegylolMx ofepauunii, YTo npuBoaAWUT K uX cBpocy.
3aroToBka  Texnpouecca TaKkKe  MWCMOmMb3yeTcs B pexume
MOZENMPOBaHUsA B Ka4eCTBE MCXOAHOM 3aroTOBKM.

OcHacTka Texnpouecca [OfKHa  onpefenaTb  HavanbHble
orpaHudeHus Ha obpaboTky. Ecnv B onepaumax He nepeonpegensTb
NONOXeHWe OCHACTKK, TO 3TU orpaHnyeHus ByayT pacnpocTpaHaTbCs
Ha Bce onepauuu.

Pesynbtat O6paboTkn — matepman, ocTaBLUMIACS nocne obpaboTku
HavyanbHowm 3aroToBKMW onepaunn. Y3en gobasneH Ansi BO3MOXHOCTU
BM3yarbHOro KOHTPOMsi OCTAaTOMHOrO MaTtepuarna v Ansi Npo3paYHocTu
CCbiNikn B 3aroToBKe nocrieaytolwen onepauun Ha Pesynbrar
O6paboTku npeablayLlen. Y3en paccunTbiBaeTcs aBTOMaTUYECKU U
ero napameTpbl He pegakTupytoTcsi. Ecnn Tpaektopus onepauum He
nocumtaHa, 10 B KayectBe PesynbTata OO6paboTKuM BblOaértcs
HEen3MeHEHHasa MOLEeNb HavyanbHON 3aroTOBKU onepaumm.

3amyck pacyeTa
TEKyIIel orepanun

Co3nanue HOBOH onepaniu

T XHON0MNA? “ofioman | = COpoc pe3ynbTaToB pacuera
\ . —.7‘/“_ TeKyIleH onepanuu
MapaMeTpel W' Mo ) Chpoc

IlBer 1 BUAUMOCTD JeTANH,
3arOTOBKH M OCHACTKU

[Mapamerps! Tekymiei
oTneparuu

Ucnonb3yeMmblii cTaHOK A i
_; 5-W KOOPAWMHATHBLIA GPE3epHbIA CTaN... | ]

Teomerpuyeckue &4 derans (Mycro)

Buaumocts Tpaekropuu
napametpsr TT1

OIepalyy Npyu aKTUBALMU

i OR3aroToBKa (Myera)
mo0oro u3 e€ moay3noB

Cexus (,3 OcHacTka (Mycra)
TEXHOJIOTMUYECKHX \;

onepammii B8 Ofpasatra @ ~ lBern BHIHMOCTS
e = 5 TPAeKTOPHH AaHHON
deprosan Nocnodnan E orneparH
Texymas onepaus 6k YucTopan Nocnoiinan 3.\
Craryc onepanun

{5t PesyneTat obpaboTin (1 MprisiTie) \

LlBer u BUAMMOCTH
pesyibrata 00paboTKu

B pexunme TexHornorum BEpPXHAA nonoBuHa OKHa CcoAepXnT
CTPYKTYPUPOBAHHYIO nocrnefoBaTenbHOCTb TEXHOMNOrMYeCcKnx
onepauun 1 y3nel Ang AocTyna K OCHOBHbIM napameTpam. B HuxHen
YacTu OKHa oTobOpakatoTcst napaMeTpbl BoIOPaAHHOIO afieMeHTa

e < HoBas > — OTKpblBaeT OKHO CO3[aHUsA HOBOW onepaluu.
Ecnu Tekywen sBnAeTca rpynnoBas onepauusi, TO HoBasd
onepauua 6ygetr cosgaBaTbCAa  BHYTpUM  rpynnbl. B
NpOTUBHOM Cry4yae, HoBas onepauusa 6yget BcTaBneHa
nocne TekyLuen.

o <[lapameTpbl> OTKpbIBAE€T OKHO  pedaKkTUpPOBaHMUS
napameTpoB TeKkylLlen onepauun: WHCTPYMEHT, nogada,
NnoaxoA-oTxofd, NapameTpbl, CTpaTerus.

e < [lyck > 3anyckaeT pacyeT TpaekTopun Ofis Tekywen
onepauun. Ecnu BeiGpaHHOW onepauunen siBnsieTca rpynna,
TO ByayT paccyuTaHbl BCe onepauumu BHYTPU Hee.

e < COpoc > cbpacbiBaeT pesynbTaTbl pacyeTa TeKyLlewn
onepauun. Ecnn Tekywewn sBnsetca rpynna, To 6ygyT
cOpoLLEeHbI Bce onepaunm BHYTPU Hee.

Tekywas onepauus MOXeT ObiTb yganeHa, nepeumMeHoBaHa,
CKOMMpoBaHa WnM Bblpe3aHa B Oydep oOMeHa C MOMOLLbHO
CTaHOAPTHbIX KIAaBWLL UM U3 KOHTEKCTHOTO MEHIO:

o Del — yganutb BbIbpaHHyto onepauuio;

e Ctrl+R — nepeumeHoBaTh BbIOpaHHyO onepauuio;

e Ctri+X - Bblpe3aTb BbiOpaHHyld onepauuio B Oydep
obmeHa;

e Ctrl+C — ckonupoBaTtb BbIOpaHHyt0 onepauuto B Gydep
obMmeHa;
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e Ctrl+V — BcrtaBuTb onepauunio u3s bydepa obmeHa B KOHLE
cnucka TeKyLen rpynnebi.

CTpykTypa OepeBa onepauuini MOXET ObiTb M3MEHEHa C MOMOLLbIO
Mbiwn. [Ona 3Toro HeobxoaAMMo HaxaTb Ha Tpebyemon onepauuun
NeByl0 KHOMKY MbIlWKM U yOepxumBaa ee nepemMectutb onepauunio B
HY>XHOe MecCTO.

HanpoTtve Kkadol onepauunm WMeeTCsa WKOHKa, oTobpaxarollas
cTaTtyc onepauuu:

.« XK onepaumsa  BblknoyeHa. OHa  He  Oyget
paccunTbIBaTLCS, BbIBOOUTLCS B YNPABASIOLLYHO Mporpammy
N yunTblBaTBCA oOnepauusMnm [opaboTkn OCTaTOYHOro
mMaTepuana. BkmounTe Mnn BbIKNIOYATL ONepaumio MOXHO
OBOVIHBIM HaXXaTMeM MbILW Ha WKOHKYy eé ctaTyca wunm 13
KOHTEKCTHOrO MeHI0. [Ins 9TOro HyXHO LUEeNnKHyTb MO HeWn
NpaBoV KHOMKOW MbIWN U BbiIBpaTb MYHKT «BbIKMIOYNTbY.
[pynna onepauvn BbIKMOYEHa, €CNW  BbIKIIOYEHbI BCe
onepauun BHyTpY Hee;

. - onepauus He paccyuTaHa (He UMeeT TpaekTopun);

. B- onepauus paccuyutaHa (MmeeTt Tpaektoputio). pynna
onepauun paccuyutaHa, ecrnM paccyMTaHbl Bce ornepaumm
BHYTPW Hee;

. W - onepauus paccuuTaHa M oTmogenuposaHa 6e3
ownbok. [pynna onepaumi OTMOAENVPOBaHa, €cnu
OTMOAENNPOBaHbI BCE Onepauumn BHYTPU Hee;

. & _ g npoLecce MOAENUPOBaHUA onepauuu Bbinu
obHapyxeHbl oWwubOkK. [pynna onepauunii  nomevaeTcs
OWNBOYHON, ecnn BHYTPU Hee ecTb XOTss Obl ofHa
ownboyHas onepaumsi.

Bonee nogpobHo mMHGOpmMaums 06 onepauuu, BKMYasi ee cTaTtyc,
oToGpaxkaeTcsa B OKHE CBOWCTB onepauuu. [Ons OTKpbITUA OKHa
HeobXoAMMO NpaBovi KHOMKOW MbilK MO Oonepauun U B OTKPbIBLLUEMCS
KOHTEKCTHOM MeHH0 BblbpaTb NyHKT «CBOMCTBA...»

CBOACTBa DNEpaLA %]

Ofwpe | Qumbkm

] Twn: UeeT: .
EL Hasearme: |COpafioTka konopues
CEBOAHAA MHBOPMALIM A
D BraoMeHa
|2} Paccumrano:
Bpens obpaboTre00:32:43 YR CC
TpaeKTopKA: 1579 Kapgp
@’ OTHOgSMpOESHE,
HonocTol xog 000541 YR CC
Y¥CKOPEHHBIE NepemensHMA:00:00:12 4R CE
Paboque xoppr00: 2655 YA CC
BCnomo raTensHele geicT e9a:00:00;01 UMM CC

B okHe ykasbiBaeTCs TMN onepauumn 1 COOTBETCTBYHOLLASA TUMY MKOHKA,
HasBaHue onepauun, LBeT TpaekTopun. B Tom cnyyae ecnv onepauus
paccuntaHa, YykasblBaeTCs KONMWYECTBO KOMaHA4 B TpaekTopun u
MalLMHHOe Bpems. Ecnn onepaums oTmogenvpoBaHa, ykasblBaeTcs
WH(OPMaLNS O BPEMEHM XOSOCTbIX, Pabounx U YCKOPEHHbIX XOO0B.
Ecnu B npouecce mogenupoBaHus Obinn obHapyxeHbl ownbku, To
yka3blBaeTcs MHpopMaLms 0 XxapakTepe OLUMOKK.

5.1.3 Co3pgaHue HOBOM onepauuu

OTKkpblTME OKHa CO3AaHWA HOBOW TEXHOMOIMYecKon onepauuu
OCYILIECTBSIETCS HAXATUEM KHOMKY | Hossn |

1-130



Co3daHue mexHos102uu 06pabomku n

3aknagku rpynn Cnm1cok JOCTYMHbIX MoscHsaoLWwmn
’7 onepaumn TMMNOB onepauumn ’ PUCYHOK

Hosa pauma
YepHopaa | BaR | NopabGpTra AL L BG JEV T )

18 Kounnexchan ~ Tun onepauan
éﬂ KomMGMHMpOE aHHEA KommeHTaguin HMCTOESA TokapHaa

s Mpasupoeka

K| 20 koHTYR

) 30 korryp
E ObpaboTka cTeqok 2.50

= Peska

& UMCTOBSA TORSpHaA

OfpaboTka KaHABOK

Hapesatme pesslnl

AONHATE NEpaMETRE AHAMELIA
[T|ne poaurens

W'
[¥INo yrmonuaHmo na

JanpeiTe

D 0 OnepaELpI ﬁ%pﬂnsaﬂ [HEA —
Twvn co3gaBaemon YcTaHoBKa crnocoboB 3anonHeHuns
onepauum napamMeTpoB CO34aBaemMoi onepawlmm

B none Tun onepauuu BbIOMpaeTcss TN BHOBb CO34aBaeMoOW
TexHonormyeckon onepauun. [na ygobctBa Bce  onepauumu
pasgeneHbl Ha Tpu rPynnbl: YepHOBblE, YMCTOBbIE W Onepauuu
aopaboTkun. MNpu BbIGOPE TOW UNN MHOW rPyMMnbl U3MEHSIETCA CMNUCOK
TMNoB onepauun. Konm4ectso n Habop OOCTYMNHbLIX TUMNOB ornepauumm
3aBVCUT OT KOMMSEKTa NOCTaBKN 1 TUMa BbIGPAHHOMO CTaHKa.

YepHoBble onepauuu obecrneynBaloT BbIGOPKY Bcero Martepuvana
3aroToBKW, KOTOpPbIN HaxoOuTcs BHe obpabaTbiBaeMoi Modenu u 3a
npedenamMmu 3anpelleHHbIX 30H. Kak npaeuno, YepHoBble onepauuu
MCMonb3yloTcs AN NEPBUMYHON BLIGOPKM Matepuana B cnyvasx, korga
dopma u pasMepbl obpaGaTbiBaemMon getanuM  3HauMTenbHO
oTNMYatoTcs OT hopMbl U pa3MepoB 3aroTOBKMU.

YucroBbie onepauum nNpoussBogdT TONbKO 06paboTKy MOBEPXHOCTM
netann, 6e3 BbliGopkn maTepmana. [lpu BbIOOpEe MYHKTOB MEHHO
‘koMnnekcHan” unM  “nocTtpodHasl  oNTMMU3MpPOBaHHasi”, cucTema
cosgaeT cpa3y napy CMEeXHblX oOnepauuMnm C XapakTepHbiMU
HacTponkamy no ymonyaHuto. OO6bIMHO 4MCTOBbIE Onepauuu
NCNONb3YTCA ANS OKOHYaTENbHOro (OPMUPOBAHUSA MOBEPXHOCTU
JeTtanu nocne npeaBaputenbHon (Hanpumep, YepHoBon) o6paboTky,
a Takke u 06e3 Heé B cnyyYasx HebonbWOro oTnNMYMsa getanu oT
3aroToBKM unm npu NCMNOMb30BaHWM 3aroToBKM n3
nerkoobpabaTtbiBaeMoro marepuana.

Onepauun gopaboTKu NO3BONSAT NPOM3BOANTL 06pPaboTKy TOMNBKO B
Tex obnactsx, B KOTOPbIX OCTaNnCs He yAaneHHbl maTepuan nocne
0bpaboTku npegbigywmmn onepaumamu. Npun 3TOM CO30aOTCHA Te Xe
caMble YepHOBble WM YMCTOBbIE Onepauuu, TOMbKO MNo-OpYyromy
WHALManu3npytTcs  napameTpbl.  YepHoBble  onepauun  npu
popaboTke nNpou3BoasT BbIOOPKY BCEro ocTaTovHOro MaTtepuwana, a
yncToBble — 0OpabaTbiBalOT NOBEPXHOCTL AeTanu TONMbKo B MecTax
HegopaboTok. Onepaumn JopaboTkM MO3BOMSAT OMNTUMU3NPOBATL
06paboTky cnoxHbIx getanen. Vix uenecoobpasHo Mcnonb3oBaTh Ans
YEPHOBOW MINMN YMCTOBOM [OPabOTKM MHCTPYMEHTOM ApYyron ¢hopMbl
UNM MeHbLUEro AnameTpa, Yem y npeabiaylmx onepauun. Onepaums
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NPOCTPaHCTBEHHOIO I'Ip606paSOBaHVIFI TpaekTopun UHCTPYyMEHTa
TaKXXe BKITO4YEeHa B rpynny Ol'lean,I/Iﬂ ,El,OpaGOTKVI.

Tun HoBOWM onepauuu BbiOMpaeTcsa M3 Cnucka Ha naHenu Tuvn
onepauun. MNMpn M3MEHEHMN TEeKyLlen CTPOKM B CMUCKE W3MEHSeTCS
TMnN co3gaBaeMon onepauum (none Tun onepauum Ha npaBow
naHenu), reHepMpyeTca No yMOMYaHWO KOMMEHTapum K Hen (none
KomMmeHTapuin) 1 MeHseTcs  NOosiCHALWMN  pucyHok.  [lone
KommeHTapuii kK HoBOW onepaummn OCTYMNHO A58 USMEHEHNS.

Mpwn ABOMHOM HaXaTUK NEBOW KHOMKN MbILLM Ha CTPOKE CrMcKa TUMNOB
onepaunn B Texnpouecc nobaensietcs onepauma CooTBeTCTBYHOLLEro
Tmna. Mpn 3TOM OKHO Co3aaHus onepaLnii OCTaéTCHA OTKPbITbIM.

Monb3oBaTenb MOXET KONMPOBaTb OTAENbHbIE NapameTpbl U3 Apyrnx
0ObEKTOB: POAMTENLCKON onepaumy, NapameTpoB Mo YMONMYaHUIO Unn
apyron onepauun. OB6beKT, U3 KOTOPOro HeobxooMMO CKOMMPOBaTb
napameTpbl crnegyeT BbibpaTb Ha NaHenu 3anonHUTbL NapaMeTpbl.

Mpn 3akpbiTMM OKHa MO KHoMke <[ob6aBuTbL> coO3gaeTcs HoBasd
onepauusi  BblIOpaHHOro TWMa C  MOMHOCTbIO  3amnOSIHEHHbLIMM
napameTpamu. [lapameTpbl HOBOM onepaumy 3anonHsawTca nnbo
3HAYeHNsIMM MO YMOJSYaHWUIO, 3aBUCSLLMMM OT TunNa onepauun u
reometTpunm obpabartbiBaemon petanu, nubo  KoMMpyrTcA U3
cyuiecTBytoLen onepauuun. Cpasy nocrne cosgaHusi onepaumsi rotosa
K pacyeTy M He TpebyeT BBoAa MHOXecTBa 3HadeHun. B
fOonblWMHCTBE Ccry4aeB, ANnd yyeta ocobeHHocTer o06paboTky,
TEXHOMOry  [OCTATOMHO  OTKOPPEKTMPOBaTb JUWb  HEKOTOopble
napameTpbl. BHOBb co3gaHHas onepauvs CTaHOBWUTCS TeKyLlew, a,
crnegoBaTternbHO, JOCTYNHON AN Pe4aKTMPOBaHUS 1 BbINOMHEHWS.

5.1.4 BbInonHeHue onepauuun

Mocne cosgaHus onepaumMyM cUcTeMa aBTOMAaTUYECKU 3anosiHseT
3HayYeHUss Bcex €€ napamMeTpoB B COOTBETCTBMM C METOAOM
00paboTkn, rabaputamu geTtanu, HacTporhkamu CUCTEMbI U T.4., OO
KOnupyeT 3Ha4YeHWs napameTpoB M3 paHee CO3[4aHHOW onepauuw.
Takum 06pas3om, onepauums NONHOCTLIO FOTOBA K BbIMOMIHEHUIO Cpa3y
rnocne co3faHusi.

Y TexHomora MMeeTCcs BO3MOXHOCTb MPOKOHTPONMpOBaTb W, Npwu
HeobX0AMMOCTHN, OTKOPPEKTUPOBATL 3HAYEHUS NapaMeTpoB TeKyLUen
onepauun. [nsi OTKPbITUS OKOH peAakTUpOBaHUS MNapamMeTpoB
TeKyLLEeN onepaunn cnegyeTt BOCMNONb30BaTbCA KHOMKOW [apameTpsl.
CnegyeT y4ecTb, YTO M3MEHEHMNE MapamMeTpoB OMnepauun BrneveT 3a
coboii  M3MEHEHVME  TPaekTopuM  MHCTPYMEHTa U nopsigka
TEXHOMOrMYecknx KkomaHng. B pesynbtate 3TOro, Npu KOPPEKTUPOBKE
3Ha4YeHUh MapaMeTpoB paccuYMTaHHOW onepauun, pesynbTaTbl
pacyéTtoB OyayT cOpoweHbl. CriegoBaTensHO, ANsi NONyYeHUs HOBOWN
TpaekTopuM onepauuo HeobxoanMo nepecunTaTh.

3aI'IyCK Ha BbINOJIHEHME oOnepaunn OCYyLLeCTBIAEeTCA HaXaTunem

kHomkn Y e | Pacyer TpaekTopuv AN CroXHbIX Moaenei ¢
GOMbLUMM KONMUYECTBOM 3MIEMEHTaPHbIX MOBEPXHOCTEN MOXKET 3aHATb
3HauuTenNbHOE Bpems.

B none MHOMKaTopa npouecca BbiCBeYMBaeTCA, KakaAa 4YacTb
pac4eToB BbINOJIHEHA Ha OaHHbI MOMEHT.

0 PacueT TpackTopMM: (50%) [ ]

BbinonHeHne onepaumn MoXeT ObiTb NMPepBaHO LWENYKOM MbIN B
none wHoukatopa npouecca. Cuctema npeanoXxvt noaTBepanTb
HeobXoOMMOCTb  MpepbiBaHWsl  Mnpouecca  Bbluucnenun.  [pwu
nonyyvyeHnn yteepanTeribHOro oTBeTa BblHUCIIEHUA 6y,£|,yT npepsaHbl,
npw oTKa3e — NPOAOIKEHbI C TOrO XXe dTana.
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Bo BpemMA BbINOJIHEHUA pacyeTa OOCTYMHbl BCE KHOMKWU ynpaBlieHUA
pexnmom Bu3yanmsauun.

5.1.5 TleHepauus ynpaBnsirowien nporpamMmmbl

eHepauus yNpaBnsitoLLmMX nporpamm npon3BOANTCSA
MoCTNpoLLecCOpoM nyTem npeobpasoBaHMs MOCNefoBaTENIbHOCTU
TEXHOMOMMYECKUX KOMaHA PacCYUTaHHOW TPaeKTOpUU UHCTPYMEHTa B
dopmat BbiOpaHHOM cuctembl UlMY. YcrtaHoBka Heobxooumon
cuctembl UMY npousBoamTtcsi BbIGOPOM COOTBETCTBYHOLLErO dhanna
HacTponkn Ha cuctemy UMY (*.spp). Ynpaensawwas nporpamma
BbIBOOUTCA B OObIMHbLIM  TekcToBbI  anmn. [lepepava YI ¢
KoMnbloTepa, Ha KoTopom yctaHoBneH SprutCAM, HenocpeaCTBEHHO
Ha CTaHOK MOXEeT OCYLLEeCTBNATLCA MbbIM M3 NPUHATBIX Ha
npeanpusiTUm cnocobom.

3anyck  nocTtnpoueccopa  BbIMOSIHAETCA  HaXaTWeM  KHOTMKK
Mocpaueceop | PaGoyee OKHO nocTnpoLieccopa MMeeT Buf,.

e He paUuKHA YNpPABNAKWE H NPOTPaMMbl
Katanor ¢ dafinami nocTnpousccopos: Dafin BEIBCAS!
nYFar Al ocTApoLeccape | DiSprutCaMiame. BOS |
CMHEOK NOCTRPOLECCOPOE: Y¥NPAENARILLAA NPOrpana:
File narme File size Date hd
Bosch.ppp 6,581 kKA 22.11.200
CMC 332.ppp 10,223 k6 29,101,200
CMC HE4G, ppp 2,389 kb 2z2.11.200
CMC432.ppp 2,389 K6 22.11,200
CNCEO0.ppp 11,561 k6 22,101,200
CMCE46-H.ppp 2,389 kO 2z2.11.200
CMC7E3.ppp 11,581 k6 22,11,200
Dialog-2.ppp 3,413 k6 22.11.200
FanucOM, ppp 11,533 kO zz. 11200
Fanuc-15.ppp 14,292 kG 24,10, 200
Fanuc3000.ppp 14,357 KB 22.11.200
Fanuct1M.ppp 11,837 kb zz. 11200
Fanuc-6M.ppp 13,453 Kb Zz.11.200
Ferro.ppp 7,373 kA0 22,111,200 %
4 >
Wrhopraura o nocTNpoLEccope
Crofka: BOSCH MS
CraHor: MPS00MMd+
PacwHpeHke darina ¥ BOS < 5
ek | Bixoa |

Cuctema UIY 3apaétca BblOpaHHbIM B CnMcKe MOCTNpPOLIECCOpPOB
¢annom HacTpourku noctnpoueccopa (*.spp). B nonax Crtownka u
CtaHoK oTObOpaxalTcsl, COOTBETCTBEHHO, Ha3BaHusa cuctembl UMY u
CTaHKa, AN KOTOpbIX co3aaH BbibpaHHbIN hain HacTponku. lNManka, B
KOTOpPOM MO YMONYaHUIO MNPOU3BOOMTCA MOUCK (PannoB HaCTPOMKU
noctnpoueccopa yctaHaBnuBaetca B nosie Katanor ¢ dannamm
NMOCTNPOLLECCOPOB.

Ynpasnswowasa nporpamma 6ygeT BbIBOAUTLCS B TEKCTOBLIN dhann ¢
UMEeHeM, yKkasaHHbIM B none ®ann BbiBoga. CMeHa MMEHM BbIXOOHOTO
danna npous3BoOAUTBECA HEMnoCpeACTBEeHHO B Mone wnuM  yepes
OnanoroBoe OKHO, KOTOPOE OTKPbIBAETCHA MO HaXaTuo Ha KHOMKY
<...>. Manka, B KOTOPOW NO yMon4yaHunio ByaeT Haxo4MTbCsl BbIXOAHON
chann, 3a4aeTcsa B OKHE CUCTEMHbIX YCTaHOBOK.

Mpn HaxaTmm Ha kHonky <[Mlyck> HauvHaeTca reHepauus
yrnpasnsoLLen nporpaMmbl AnNa yCTaHOBNEeHHoW cuctembl YIY BbiBOA
npou3BOaUTCA B BbIXOQHOM ann M B OKHO YnpaBnsrowas
nporpamma.

Cnenyet OTMETUTb, YTO MOCTMPOLLECCOP CO3L4aET YMNpPaBMsOLLYHO
nporpammy Afisi BCEX BbINOMHEHHbIX TEXHOMOMMYECKUX Onepauui,
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BKIMIOYEHHbIX B YMNpaBnAwWYHO nporpaMmMmy Ha MOMEHT 3alyCKa
noctnpoueccopa (none <BKn.> B OKHe TEXHOMOrMYECKNin FlpOLJ,ECC).

Mpumeyanue: [Mpu  HeoBXOOAMMOCTM  TEeHepauuMm  HEeCKOSbKMX
YNpaBnsloWmMX NporpaMM € pasHbiM  COCTaBOM  Onepauui
LenecoobpasHo BLINOMHWTL BCE TeXHONorMyeckue onepauum. A
3aTeM, ycTaHaBnueas narm B COOTBETCTBYIOLUMX Monsx <Bkn.> B
OKHEe TEeXHOJIOMMYEeCcKOoro npouecca, 3anmyckaTb MOCTpoLeccop Ans
reHepaumn pasnuyHbIX yNpasnsoLwmx NporpaMm.

darinbl HacTpovku nocthnpoueccopa Ha cuctemy UMY (*.spp)
CcOo3[alTCA WM pedakTUpyTcs  Npu MOMOLWM  MHBApPWaHTHOro
noctnpoueccopa (INP.exe).

Cuctema Paine MenonHauwas

NoaroToBKKW TEXHOMOMAHECHNX cHETEME

YNpEEN AL KommaHa(™ med) » NocTnpougccopa Ynpasnswowan
cHETEM nporpamma

(SprutPP.exe)
{SprutCAM.exe)

Painel HacTPOWKK
nocTnpoueccopal”.pppl

MHBapUaHTHEIN
nocTnpoueccop

(Inp.exe)

5.1.6 T[eHepauus pacyeTHO-TEXHOJIOrMYE€CKOMN KapThbl

Cuctema nossonser asTOMaTWyeckn opmupoBaTb pacyeTHO-
TexHonormnyeckyto kapTty (PTK). OTo OOKYMEHT, KOTOpbIN COAEPXUT
BCMOMOraTenbHyl0 MHOpMaUMio AN BbiNofnHeHna obpaboTku. OH
MOXeT BbITb OTpeAaKTMPOBaH B TEKCTOBOM pefakTope 1 pacnevaTaH.
PTK cospaetca B ¢opmate HTML. Hactpownkm reHepaumm PTK
NPOM3BOAATCH B OKHE CUCTEMHbIX HAcTpoek Ha 3aknagke PTK.

PopMMpyeMBIN JOKYMEHT MMEET CreayoLLyl0 CTPYKTYpY:

1. Sckusbl, getanu u TpaekTopum ¢ rabaputHbIMK pasmepamu geTtanu
W MPUBS3KOM K HYMIO.

2. Tabnuua onepauun (nNepexofoB) C HOpMamMu BpeMeHu NS
onpeaeneHusl Tpygoemkoctn obpaboTtkn. Tabnuua CoaepXuT TOMbKO
BKITIOUYEHHbIE U BbINOMTHEHHbIE ONepaLmmn TEXNPoLiecca;

3. Tabnuua MCMNOoJIb3yeMOro pexyuwiero MHCTpyMeHTa;

4. Tabnuua KoopauHaT OTBEpCTUA ANA  NpenBapuTenbHOro
3acBepriMBaHus nog onyckaHue MHCTPYMEeHTa U AN KOHTPOnS

OTkpbITME OKHa co3gaHusa PTK ocywecTBnsieTcst No HaxaTuio KHOMKM
_ P |3 0KkHa Texnpouecca.
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KonnyectBo 3CKM30B, U UX pacnonoxeHne 3agaeTcAa npu nomMoLuu
naHenn @

Ha ackuze MoxeT OblTb OTOOpaxeHa reomeTpuyeckass MoZesb,
Modesllb onepauuu, TPaekTopusl, 3aroToBka ofepauuu, CUCTEMbI
KoopaMHaT, rpagueHTHas 3anuBka )oHa U pasmepbl. 3agaHune 3TUx
napameTpoB npon3BoaMTCS npu MOMOLLM naHenmu

o[e|a |+ ™|

[na pacnonoxeHust aCKM30B B CUCTEME KOOpAMHAT onpeaeneHHoun
onepauuun crnegyet BblOpaTb COOTBETCTBYIOLLYH CUCTEMY KOOpAWHAT
Ha NaHenu cucTem KOOpAMHaT, Nocre Yero cTaHgapTHele BUAbl OyayT
COOTBETCTBOBATb BbIOpaHHON cUcTEME KOoOpAWUHAT.

Pasmepbl pgetanu paccTaBnsiloTcs  aBTtomatudecku. Buag  ans
oTobOpaxeHnss pasmepa BblOMpaeTcsa Tak e aBTOMaTUYECKMU.
Pasmepbl oToGpaxatlTcsl TONbKO Ha CTaHOapTHbIX Bugax (Kpome
nsometpun). Bcero moxeT ObITb BbICTaBrneHoO Ao 6 pasmepos: 3
rabapuTHbIX M 3 pasmepa pacCTOsiHUSE OT TOYKM MOAENU A0 TOYKM
OTCYéTa cucTemMbl KOOpAMHaT. PaccTaBnsitTCs TONMbKO pasmepbl
OTJIMYHbIE OT HyNnA.

MpuMep paccTaHOBKW pasMepos:

@’@ ‘},I’nnﬁanbhaﬂ apesepHan CK |z” |T EJ ﬁ
=1 [BraCreps -]

_ A —

L _4 75.0

oD EUER
325.0
150.0

@
heLroddes v s o AH

[Ons opmMMpoBaHMa AOKYMEHTa creayeT 3anorHUTb MOMs U HaxaTb
Ha KHOMKY —Q“m”' |

Ecnn cdopmupoBaHHbI  OOKYMEHT OygeT uMCnonb3oBaTbCA B
JanbHerem, TO ero cnegyet COXpaHuTb.
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D,J'Iﬂ 3aKpbITUA OKHa crneayeT BOCNOoJ1b30BaTbCA KHOMKOW .

Hwxe npvBeaeH npMMep CreHepUpPOBaHHOTO JOKYMEHTA.
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5.1.7 TwunoBble TeXHONOrM4ecKue npouecchbl

Ha npakTtuke TexHonornst o6paboTku OAHOTUMNHBLIX AeTanen AOBONbHO
yacto coBnagaeT. Hanpumep, obpaboTka TpexmepHon Mogenu
npecc-popmMbl  AOBOSIbBHO  4acTo MOXeT ObITb  BbIMNOJIHEHA
nocreaoBaTeNnbHOCTLIO U3 TPEX onepauui:

[NocnonHasa YepHoBas;

KomnnekcHas yncrosas;

KomnnekcHas aopaboTka octaTo4HOro maTepuana;

Ecnn mHorouucneHHole napameTpbl 3TUX OMepauun, BKMoYas
WHCTPYMEHT, NPUNYCKX, warn o6paboTkn U Ap. Takke He MeHsITCS
npu cmeHe oOpabaTbiBaeMbiX MOBEPXHOCTEW, TO ANs 00paboTkm
HECKOJIbKMX TakuX JeTanen LenecoobpasHo UCMonb3oBaTb TUMOBbLIE
Texnpouecchl. [Ons 3Toro B CUCTEME peanu3oBaHa BO3MOXHOCTb
MMMOpTa TEXHOMOMMYECKOro npoLecca UM OTAeNbHOW onepauun mn3
paHee cosgaHHoro npoekta SprutCAM. [JocTtyn K 3TUM (OYHKUMAM
OCYLLIECTBMNAETCA Yepe3 KOHTEKCTHOE MEHI0 OKHa TexnpoLecca:

OKcnopT onepauMnm — COXpaHseT Bce MnapameTpbl BblOGpaHHON
onepauun B otaenbHoMm dhawne (*.sto)
Mmnopt napameTpoB — 3anofHseT napaMeTpbl BblOpaHHOM

onepauun, Tak kak oHU Bbinn paHee coxpaHeHbl B chann (*.sto)

MmnopT onepauun — gobaenset B Tl TekyLiero npoekTa onepauuto
unu Texnpouecc mn3 canna onepauun (*.sto) unu gpyroro npoekra
(*.stc) cooTBEeTCTBEHHO.
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5.2 TUNbl TEXHONOrMYECKUX ONEPALIMHA

Mpouecc obOpaboTkm npeacTaBneH B CUCTEME KaK yrnopsigoveHHas
nocnegoBaTesflbHOCTb TEXHOMNOMMYECKNX onepaumi. TexHOnorn4ecknim
npoLiecc MOXeT coAdepXaTb MNPOU3BOSIbLHOE KONMYECTBO oOnepauui
pasnuuHbiX TMNoB. Kaxgas onepauusi, B 3aBUCMMOCTM OT ee Tuna,
UmeeT onpederieHHble npasBuna  (oOpMUMPOBaHWS  TpaeKkTopuu
WHCTPYMEHTa M Xapaktepuadyetcsd  coOCTBEHHbIM  Habopom
napameTpoB. KonnyecTtBo AOCTYMHbIX B CUCTEME TUMOB oOnepauuii
3aBUCUT OT KOMMIEKTa NocTaBKu.

Onepaumn Moryt ObITb YCMOBHO pa3gefieHbl Ha YepHOBblE U
yncToBble. YepHoBble onepauuMu Npou3BOAAT BbIOOPKY BCeEro
mMaTepuana 3aroToBKW, KOTOPbIA HaxoguTcs BHe obpabaTtbiBaemon
Mogenu v 3a npegenamu 3anpeLyeHHbIX 30H. Kak npaBuno, YepHoBble
onepauun UCMoOnb3ylTCA ANs NepBUYHOW BbIGOpKM MaTepuana B
cnydvasix, korga dopma u pasmepbl obpabatbiBaemon petanmu
3HaAYMTENbHO OTnM4YalTca OT (OpPMbl U  pPa3MepoB 3aroTOBKMW.
UucTtoBble onepauuy Npou3BoaAT TOMbKO 06paboTKy MOBEPXHOCTM
aetanu, 6e3 BbIbOpkM MaTepuana. Mx oObIMHO WUCMOMb3yT AONS
OKOHYaTenbHOro  (opMUPOBaHMSA  MOBEPXHOCTU AeTanu  nocrne
npepBapuTensHon obOpaboTkn, a Takke N 6e3 Heé B cry4asx
HeOOoMnbLLOro OTNNYMSA AeTanu OT 3aroTOBKW UMW MPWU UCMOSNb30BaHUK
3aroToBKM U3 nerkoobpabartbiBaeMoro matepuana.

B okHe co3gaHus HoBOM onepauun OopaboTka OCTaTOYHOro
mMaTepuana BblgeneHa B OTAENbHyl rpynny. 3OTO  cAenaHo
NCKMIOYNTENBHO AN yaobctea opraHn3aumm paboTbl. TOYHO Takme xe
TPaAEKToOpMM WHCTPYMEHTa MOryT ObiTb CreHepupoBaHbl OGbIYHBIMM
YEpPHOBLIMM WM YUCTOBLIMW OMepauusiMM MpU  COOTBETCTBYHOLLMX
napameTtpax. YepHoBble onepauun npu [opaboTke nNpou3BOaAT
BbIOOpPKY BCEro OCTATOMHOrO Martepuana, a 4YuUCTOBble —
06pabaTtbiBalOT NOBEPXHOCTL AeTanu TONMbKO B MecTax HegopaboTok.
Onepauun gopaboTkym MNO3BONSAKT ONTUMU3UPOBaTL 06paboTKy
CNOXHbIX AeTtanen. Mx uenecoobpasHo UcnonbL3oBaTh AN YEPHOBOM
UNN  YUCTOBOW O0pabOTKM MHCTPYMEHTOM Apyron ¢opmbl  UIu
MEHbLLEro guameTtpa, 4Yem y npegpigywimx onepauun. Onepauus
MPOCTPAHCTBEHHOIrO Npeobpa3oBaHUsA TpPaekTopuMM UHCTPYMEHTa
Takke BKIOYEHa B rpynny onepaummn opaboTku.

Mo cnocoby 3apaHusi obpabaTbiBaemMon MoZenv onepaumm MoryT
ObITb pasgeneHbl Ha rpynmnbl:

o [Ina onepauun BbIOOpPKM obGNacTn, rpaBUPOBarbHOWN,
06paboTkm 2D koHTypa 1 3D KpuBOM M TOKApHbLIX onepawmn
obpabaTbiBaemasi mogenb 3agaetca Habopom kpuBbIX. Bee
NMOBEPXHOCTHbIE 0OBEKTHI MOAENN HE KOHTPONMPYIOTCS.

e (OO6pabatbiBaemass mogenb Ans onepauvi Opyrux TUMOB
onpegensietca  Habopom  3MeMeHTOB,  0bOpasyroLnX
NnoBepxHOCTb AeTanu. [ns 3agaHus NoBepXHOCTWU AeTanwu
MOryT MWCMONb30BaTbCA TBepable Tena, MOBEPXHOCTH,
CeToyHble 0ObekTbl. Bce kpuBble B cnucke 3apaHus
obpabaTbiBaemMon MOAENW UTHOPUPYIOTCS.

5.21 [llepe4yeHb TUNOB TEXHOJNIONMYECKUX onepauum

Mo npuHUMNy hOpMUPOBaAHNA TPAEKTOPUM MHCTPYMEHTa onepaumu
MOXHO YCINOBHO pasfennTb Ha YepHoBble U uucToBble. PasHuua
MeXay HMMM B TOM, YTO YEpHOBbIE OMnepauMu NPou3BOAST BbIGOPKY
mMatepuana, a u4uCTOBble — TONbKo 0OpaboTKy NOBEPXHOCTM.
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Orlepau,vwl ,D,ODBGOTKI/I OTNINM4arTCA OT OCTallbHbIX 3Ha4YeHUAMU
napamMeTpoB, KOTOPbIE€ YCTaHaBIMBAKOTCA NpU UX CO34aHUN.

MepeyeHb BCEX TUMOB TEXHOMOMMYECKUX Onepaunii C UX KpaTKUM
OMMCaHMEM MPUBOOUTCA HWKE. TWMbl TEXHOMOMMYECKUX ornepauui
pasfeneHbl Ha Takue e rpynnbl, KaKk U B OKHE CO3[JaHUs HOBOM
onepauun.

®PpesepHbIe onepauumn

Fpynna onepauun

pynna npegHasHaveHa Ans cucreMaTtmsaummn pasnmyHbIX
onepaunn UMeILNX CxoaHble HacTpouku. Kcnonbays
rpynnbl onepauun MOXHO chopmmpoBaTb
TEXHOSMOrMYECKUA NPOLEeCC C OPEBOBUOHON CTPYKTYPOW.
Mpn u3MeHeHWn napameTpoB rpynnbl  NPOMCXOAUT
N3MEHEHNE CXOXMX MapaMeTPOB BO BCEX BXOAALLMX B HEE
onepauusx.

l‘|epHOBI::Ie onepauvu

O6paboTka oTBEpPCTUN

dopmupyetcsi Habop TEXHONMOTMYECKMX KOMaHZ Ans
CBEprieHMsi OTBEPCTMIW, pPacToOuvKW, LIEHTPOBKM  uUnn
Hape3aHus pe3bbbl. Onepauusi MOXeT MCronb3oBaTbCs
Kak ans obpaboTkM oTBepcTUA peTanu, Tak M Ans
npeaBapuTENbHOrO 3acBeprivMBaHUst B TOYKax OMyCKaHWs
WHCTPYMEHTa B BblOOpke 06nactn n 4YepHOBOW MOCIIOMHON
onepaumsix.

Bbi6bopka obnactu

MocnonHass BblIbOpka MaTtepwana BHYTPU 3agaHHON
obnactu wnu kapmaHa. ®opma obnactu Ans BbIGOPKM
dopMUpYyeTCa M3 NPOEKUUA KPUBBLIX Ha FOPU3OHTarnbHYO
nnockocTb. Onepauuio LenecoobpasHo MCNonbL3oBaTh AN

—\\ ABYX, [ABYX C TMOSIOBMHON KOOpPAMHaTHOM o06paboTku

KapMaHOB M M30NMpOBaHHbIX obrnacteil, a Takke Ans
npeaBapuTenbHON BbIGOPKY maTtepuana nepen
rpaBUpOBasibHLIMU OnepaLusiMu.

YepHoBas nocrnoiHas onepauusi

MocnonHas Bbibopka N30bITOYHOrO MaTepmana 3aroToBku,
Haxogsierocsi BHe 00bemMHon obpabaTeiBaeMon Mogenu.
Takke kak MU B Bblbopke 006nacTM, OCHOBHas 4acTb
MaTepvana ygandetcsa  rOpu3OHTalNbHbIMW  XO4aMu

~ uHcTpymeHTa. Onepaums 4acTto MpuUMeHsieTca  Aans
NepBMYHOM YepHOBOM 00paboTkM adeTaneni  CIIOXHON

hOpMbI, KOTOPbIE UMEIT 3HaYMTENbHbIE FreOMETPUYECcKme
OTNNYUS OT 3arOTOBKM.

YepHoBas nocTpoyHas onepaums
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MocTpoyHoe ypaneHve u3OLITOYHOTO Martepuana
3aroToBKM, HaxoasLerocs BHE o6bemMHON
obpabaTbiBaeMorn mogenn. OTaenbHble CTPOYKU
nexaT B CEMENCTBE MapasiefibHbIX BEPTUKAIbHbIX
nnockocten. [ns  OrpaHWYeHuMs Harpy3kM Ha
WHCTPYMEHT, 00paboTka MOXET NPOU3BOAUTLCA C
pa3buBkon Ha cnowu. [lonyyaemass B pesynbrarte
0bpaboTkm geTtanb 06bIMHO MEHbLUE OTNMYaeTcs oT
MCXOOHOW  MoAenu, 4Yem fnocne  MOoCronHomn
obpaboTkn npu cxoxmx napametpax. Onepauuio
uenecoobpasHo NPUMEHATb MNpyu  HeobxoaMmMocTu
nonyyYyeHnss getanuM nocne 4YepHoBoW 0OpaboTkM
He3Ha4MTENbHO  OTNMYAKOLLENCA OT  UCXOOHOW
mMogenm, a Takke npu dpesepoBaHnm
nerkoobpabaTtbiBaeMoro marepvana

qepHOBaﬂ ynpaBsnsemMas onepauuvs

Kak »n B MOCTpO4YHOW onepauuu, yganeHve
n3bbITOYHOrO MaTepuana 3aroToBKW, HaxoOsALEerocs
BHE obbemHon obpabaTbiBaeMoM Moaenu
npon3soguTcA OTeNbHbIMU CTpOYKaMu. B
3aBWCMMOCTM OT MNapamMeTpoB onepauun, CTPOYKM
nexat nmbo B  cemencTBe  BepTUKalbHbIX
nnockocten, nubo B CeMencTBe BepTMKarbHbIX
MaTeMaTnYeCcKnx UMNUHAPOB, dopma 7
pacnonoxeHne KOTOpbIX 3aaeTcs HanpasnAwLLMMN
KpvBbIMW.  [Ons  orpaHuMyeHust  Harpysku  Ha
WHCTPYMEHT, obpaboTka MOXeT MpoM3BOAWUTLCH C
pa3bvBkon Ha crion. B psge cnyvaeB getanb nocne
06paboTkn MMeeT He3HaUYUTENbHbIE OTNAMYMA OT
NUCXOOHOW MOOENW, HO WU3-3a HEpPaBHOMEPHOCTU
obbema CHMMaemMoro Mmatepvana He Bcerga ygaercs
[OCTUYb  ONTUMAnbHOrO  BpeMeHu  obpaboTku.
Onepaumio pekoMeHOyeTCs UCMONb30BaTh NULLb Mpu
cneumduyeckomn dopme 3aroToBKU "
obpabaTbiBaeMon getanm.

YucroBble onepauun

2D obpaboTka KpuBom

O6paboTka FOPU3OHTAlNbHbLIX  KOHTYpPOB unm
NPOEKUMIA KPUBLIX HA TOPU3OHTANbHYIO MIOCKOCTb.
FopusoHTanbHble Xx04bl  WMHCTPYMEHTa  CTpPOSiTCA
NCX0As U3 YCINOBUSI NPOXOXOEHUST OCU UHCTPYMEHTA
BAOMb KOHTYpa WM KacaHWs WMCXOAHOrO KOHTypa
bokoBon  noBepxHOCTbO  pesbl.  Onepaums
NCMonb3yeTcs AN OCYLUECTBIIEHUS 3MEeMEHTapHbIX
rOpu3oHTanbHbIX  MPOXOAOB,  Hampumep, AN
dopmupoBaHns GOKOBOW CTEHKM AeTanu unu nasa c
NOCTOSIHHLIM YPOBHEM AHA U1 T.1M.

1-139



SprutCAM

3D obpaboTtka KpuBOM

[eHepupyeTca cepus XOOOB MHCTPYMEHTa BOOIMb
NMpoOu3BONbHLIX KpuBbIX. Bug Tpaektopyum B nnaHe
aHanormdeH obpaboTtke 2D KOHTypa, - Xo4bl MHCTPYMEHTA
CTPOSATCA MCXOAA M3 YCMOBUS MPOXOXOEHMS  OCU
WHCTPYMEHTa BOOMb KPUBOW WNN B KacaHUSA WUCXOAHOM
KpvBon GOKOBOW NMOBEPXHOCTbIO hpesbl. KoopauHata Z B
KaXkon Touke TPaeKTOpUW BbIYUCHASETCA Kak CMeLleHune
Ha  3aJaHHyl0  BenuMuMHy  OT  koopauHatel Z
COOTBETCTBYIOLLEN TOYKM KpuBoW. Onepauunio MOXHO
ucnonb3oBatb A9 00paboTKM KPOMKM Yy MOBEPXHOCTU
pasbema unuM Ans (OpPMUPOBAHMS KaHABKW CIOXHON
dopMmbl U T.0.

FpaBupoBanbHas onepauus

Onepauusa npegHasHayeHa AN rPaBUPOBKM Pas3fMYHbIX
PUCYHKOB M  Hagnucem Ha  MMAOCKUX  y4acTKax.
paBupyemblni  pUCYHOK OPMUPYETCA U3  MPOEKLMi
KPMBbIX Ha ropM3oHTarnbHyt0 nrockocTb. OCHOBHas YacTb
H6okoBoW NMOBEPXHOCTU mMogenu dopmupyeTtcs
FOPM3OHTamNbHLIMW  XOA4aMuW  WHCTPYMEHTa, a  Aansd
(HOPMUPOBAHUSA  OCTPbIX BHYTPEHHWUX YINoB W AnS
06paboTkn y4acTKkoB HEBOMbLUOW LUMPUHBI NPUMEHSIETCS
TpexmepHas popabotka. Onepauus wcrnonb3yetca Ans
rpaBMpOBaHMSA MNIMOCKUX PUCYHKOB W Haanucen, a Takke
ONS  4MCTOBOrO npoxoda BOofb OOKOBbIX  CTEHOK
KapMaHOB U M30NIMPOBaHHbIX 0bnacTten nNpu ABYX, ABYX C
NMOMOBMHON KOOPAUHAaTHOW o6paboTke.

Onepauus pesku

O6paboTka ropu3oHTanbHbIX KOHTYPOB WU MPOEKUMN
KPMBbIX HA FOPU3OHTanbHY MAOCKOCTb. [OpM3OHTanbHbIE
XOAbl WHCTPYMEHTa CTPOSATCA UCXO0A4A U3 yCroBuWS
NMPOXOXAEHNST OCU WHCTPYMEHTa BAOMb KOHTypa wnu
KacaHWsi MCXOOHOro KOHTypa ©OOKOBOM MNOBEPXHOCTLIO
dpesbl.

OTnuume onepauun ot obpaboTkn 2D KoHTypa
3aKIoYaeTcs B BO3MOXHOCTU 3a4aTb Nopsagok oo6paboTkm
KpmBbIX. Onepaumns ncrnonb3yeTca AN Bbipe3aHus
LWabrnoHOB 13 NIMCTOBbLIX 3aroTOBOK.
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YucToBas nocnonHasa onepaums

MocnonHasa obpaboTka NMOBEPXHOCTU OOGBEMHOW MOAENW.
®pesepoBaHMe NPOM3BOANTCS FOPU3OHTarNbHBIMWM XO4aMU
MHCTpyMeHTa. Onepauvs gaeT XOopowun pesynbTaTt npu
obpaboTtke getanenm unu ux Yactem ¢ npeobnagaHvem
y4YacCTKOB MOBEPXHOCTU ONuM3KMx K BepTuKanbHbiM. [ns
obpabotkn  getanen  Oonee  crnioxHoW  OpPMbI
pekoMeHAyeTCs UCMoNb3oBaTb MOCMOWMHYIO —onepauuio
COBMECTHO C MOCTPOYHOW MU yrnpaBnseMon.

YucroBas nocTpo4yHasa onepauusd

dopmupyetcss Habop TEXHOMOrMYeckux KomaHg Ans
CBEpfieHMsi  OTBEPCTUNA, PACTOYKM, LEHTPOBKA  MIK
Hape3aHua pe3bObl. Onepaunsi MOXET WUCMNOSb30BaThLCA
kKak gns obpaboTkM oOTBepcTUi pJeTanu, Tak W Ans
NpeaBapuUTENbHOTO 3aCBEPNIMBAHUA B TOYKax OMyCKaHWsA
WHCTPYMeHTa B BbIOOpKe 06n1acTy n YepHOBOW NMOCIONHON
onepauusx. [loctpoyHass obpaboTka  MOBEPXHOCTU
obbemHon mMopgenun. Pabouyne xoabl nexat B CeMencTBe
napannenbHblX BepTUKanbHbIX MFOCKOCTEN. XOpOLUMi
pesynbTaTt gocturaetcsd npu o6paboTke NoOMOrmx y4acTkos
MOBEPXHOCTM fAeTann, a Takke Yy4acTKOB OnNU3kuX K
BEPTUKAmNbHLIM MPU HEBONbLIOM OTKMNOHEHWM HOpMarnu
NMOBEPXHOCTM OT NNOCKOCTU paboyero xoga. Moatomy ans
obpaboTkn getanen  cCrioxHow  bopmbl  onepauumio
peKoOMeHOyeTCa MCMONb30BaTb COBMECTHO C MOCIOMHON
unu Cc Jpyron nNOCTPOYHOM onepauuen, y KOTOpOW
MMOCKOCTU  CTPOYEK  MEepPneHAMKYNsApPHblI  MIIOCKOCTAM
CTpOYEK NepBON onepaunm.

YucTtoBas ynpaBnsemasi onepauus

Kak n B mocTtpoyHon onepaumn, obpaboTka NOBEPXHOCTU
obbemHon mMogenu npon3BoauTCs oTAeNbHbIMU
cTpoykamu. B 3aBMCMMOCTM OT nmapameTpoB onepauuu,
CTPOYKM nexaT nmbo B CcemMencrtse BepTUKamnbHbIX
nnockocten, nubo B CEMEWCTBE  BePTUKANbHbIX
MaTeMaTM4eckux UUNMHAPOB, dopma WM pacnofiokeHue
KOTOpbIX 3aaeTcs HanpaensowmMmn KpmebiMu. Onepaums
JaeT 0cobeHHO xopowwun pesynbTaTt npu obpaboTke
OTOENbHbIX 30H fAeTanM CO  CIOXHbIMU  BbITSHYTHIMU
KPVMBOMMHENHBIMW  MoBepxHocTaAMKU.  LlenecoobpasHo
ucnonb3oBaTe ANA [OpaboTKM y4aCTKOB MOBEPXHOCTU
netann cneundmyeckon ¢opmbl, ans obpaboTku psiga
getanem C  MAaBHbIM  M3MEHEHUWEM  reoMeTpun
MOBEPXHOCTH, a Tak Xe Ana dpesepoBaHUsa Hagnucen u
PYCYHKOB Ha NOBEPXHOCTM AeTany NPou3BOfibHOM hOPMbI.

KOMGMHMPOBaHHaﬂ onepauusa
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Tpaektopua ana o06paboTkM NOBEPXHOCTU OOBLEMHON
mogenu dopmupyetcs B ABa atana. CHavana ctposTcs
rOpM3oHTanbHble Xo4bl MHCTPYMEHTa (Kak B MOCIOWHON
onepauuun), a 3aTeM Anss HeoOpaboTaHHbIX Yy4acTKOB
[OCTpanMBaeTCsl TpaekTopusi No npaBunaMm MpUHATLEIM B
ynpaensemoi onepaumu. bnarogaps Takomy nogxony
0QVHaKOBO xopollo obpabaTtbiBatoTcsa kak nororue, Tak u
KpyTble y4acTkn. [locTaTodHO paBHOMEpHasi BbiCOTa
rpebelwka nonyvaetca gaxe nNpu  MCNOMb30BaHUU
noctoaHHoro wara. KombuHnpoBaHHast  obpaboTka
obecneunBaer 6Gonee nerke  ycnosua  paboTbl
MHCTPYMEHTA, YTO B CBOK o4epeb No3BoNnAeT NPpUMEHATb
YONMHEHHbIN WHCTPYMEHT MeHbLUEero Avamertpa.
Onepaums  nosBonsieT  MPOM3BOAUTb  KaYeCTBEHHYIO
yncToBylo 00paboTKy BHE 3aBMCMMOCTM OT CIOXHOCTMU
penbeda  MOBEpPXHOCTM  Modenu, a Tak  Xe
MWUHUMU3MPOBATL BpeMsi 06paboTKu.

nOCTpO'-IHO-OHTVIMMSMPOBaHHaﬂ onepauuvn

Ona  obpaboTkm nNOBEPXHOCTM OObLEMHOM  geTanu
co3faloTcs cpasy ABE MOCTPOYHbIE Ofepauun ¢ B3aMMHO
nepneHanKyNsSpHLIMU NIOCKOCTSIMU CTPoYeK. MapameTpbl
onepauun 3anosHATCS TakuM obpasom, YTOObI Kaxkaas
onepauusa obpabaTtbiBana nvb T€ y4acTKM MOBEPXHOCTU
JeTanuM, Ha KOTOpPbIX  OOCTUraeTcsi  ONTUMasbHbIN
pesynbTat. [llpu STOM JocTuraeTcs paBHOMEPHOE
KayecTBO 00paboTkM Ha BCen MNOBEPXHOCTM JdeTanu.
Wcnonb3oBaHue NOCTPOYHO-ONTUMN3NPOBAHHOM
onepauuMn  Mo3BONSIET  MNPOM3BOAUTL  KayeCTBEHHYHO
06paboTky Mofenen co CrioXXHOM OOpMOI NOBEPXHOCTY, a
TakK e MUHUMM3NPOBaTb BpeMsi 06paboTku.

KomnnekcHas onepauuva

Ons  ob6paboTkm noBepxHOCTUM oOObeMHOM AeTanu
co3galoTcs  cpa3y ABe onepauuu:  NOCTpoYHas MU
nocnonHasa. [lapameTpbl onepauui  aBTOMaTUYECKU
BbiOMpatoTCA Tak, YTOObI nonorve y4acTku
obpabaTbiBanncb MOCTPOYHON oOnepaumen, a Yy4acTku
OnmMskue K BepTMKanbHbIM - MocronHon. B pesynbTaTe
nony4aeTcsi paBHOMEPHOE KayecTBO BCEW MOBEPXHOCTU
obpaboTtaHHon petanu. [lpu komnnekcHon obpaboTke
obecneuuBatotca  Bornee nerkue ycnosus  paboThbl
WHCTPYMEHTA, YTO B CBO OYepenb MO3BOMAET NPUMEHSTb
YOMMHEHHBIN WHCTPYMEHT MEeHbLLUEro  AvameTpa.
Onepauus  no3BONseT MNPOU3BOAWUTb  KAYECTBEHHYHO
obpaboTky npu nobom penbede NOBEPXHOCTU MOAENN, a
TaK )Xe MUHUMN3MPOBaTb BpeMsi 06paboTku.

Onepauusa o6paboTKu MNIIOCKNX FOPU3OHTaNbHbIX Y4aCTKOB
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Onepauusa no3BonsieT NPou3BOANTbL YMCTOBYIO 06paboTKy
MIOCKNX FOPU3OHTAsIbHBIX Y4aCTKOB NOBEPXHOCTU MOLENN.
Takve yyacTkM B MoZenu BbIAENSHTCS aBTOMATUYECKU.
O6paboTka NMOCKNX rOpU3oHTanbHbIX  Y4acTKOB
NMpoOM3BOAMTCS  CEepusiIMM  TOPU3OHTamNbHbIX  XOAOB
MHCTpyMeHTa. Bce He  ropusoHTambHble  y4acTKu
obpabaTtbiBaemMoi  MOOENN  KOHTPONUPYKOTCS  Mpu
06paboTke, YTO He JonyckaeT 3ape3oB MOAENW.

Onepauun gopaboTku

DopaboTka o6nactu

C—

HopaboTka OCTaTOMHOro MaTtepuana npou3BOAUTCS Npwu
nomow onepauum BbibopkM obnactu. To  ecTb,
dopmumpyeTca nocnonHas pgopabotka BHYTPU 3agaHHON
obnactn nnu kapmaHa. ®opma obnactu cdopmumpyeTcs n3
MPOEKUMA  KPUBbLIX Ha FOPWU3OHTAsIbHYD  MIOCKOCTb.
Onepauuto LenecoobpasHO Mcnonb3oBaTh ANst AopaboTku
OCTaTOYHOro  Martepuana WMHCTPYMEHTOM  MEHbLUEro
OnameTpa npu OBYX, OBYX C MOJIOBUHOW KOOPOWHATHOM
06paboTKke kKapMaHOB U N30NMPOBaHHbLIX 0bnacTen.

MocnownHas popaboTka c BbIGOpPKOWN

[opaboTka ocTaTo4YHOro MaTepuana 4YepHOBOW MOCIONHOM
onepauuen. [OpU3OHTaNbHLIMA XOO4AMU WHCTPYMEHTA
BblOMpaeTcs ocTaBLUMIicS nocrne 0bpaboTku
npegbiaylwyMy  onepaumsiMm  Matepuarn, Haxo4sALMIAcs
BHe oObemMHon obpabaTbiBaemon mopenu. Hanbonee
adppekTMBHOE nNpUMeEHeHMe onepaumn - pgopaboTtka
WHCTPYMEHTOM MEHbLUEro AuaMeTpa Mocne YepHOBbIX
onepauuii, TO eCTb B Ka4eCTBE NOJTY4YMCTOBOW Onepauun.

MocnownHasa popaboTka

[opaboTka NOBEPXHOCTM OOBEMHOM MOAENN YUCTOBOM
nocronHon onepauven. [OpU3OHTaNbHbIMK  XO4aMu
WHCTpyMeHTa  dpe3epyroTcs  y4acTKM  MOBEPXHOCTU
JeTanu, He [ocTaToyHo obpaboTaHHble npeabliayLUuMn
onepauusMn. XOpoLMW pesynbTaT [ocTUraeTcsa npu
JopaboTke NoYTK BEPTUKANbHBLIX YH4aCTKOB.

MocTpoyHasa gopaboTtka
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[opaboTka noBepxHOCTM OOGBEMHOVW MOAENN 4YUCTOBOM
NoCTpoYHOI onepaunein. Pabouynmmn xogamu, nexawimumm B
ceMencTBe napansenbHbiX BepTMKarbHbIX MIOCKOCTEN,
pe3epyloTcs  y4acTKM  MOBEPXHOCTW  geTanu, He
JocTaTtovyHo obpaboTaHHble NpeabIigyLMMN onepaLusiMn.
Onepauuio pekoMeHayeTcs Ucnonb3oBaTth Anst 40paboTku
Monormx y4acTKoB, a Takke Yy4yacTKoB Onu3kuMx K
BEPTUKANbHbLIM NpX HEBOMBLLIOM Yyrre Mexay NITOCKOCTbio
pabo4yero xoga v Hopmanbeto obpabaTbiBaeMoro ydacrka.

YnpaBnsiemas gopa6oTka

[opaboTka nNoBepXHOCTM OObLEMHOM MOAENN 4YUCTOBOM
ynpaBnsiemown onepaunein. Pabouynmm xogamu, nexaiimmm
B  CceMelcTBe BepTMKanbHbIX  MIOCKOCTEN unm
MaTemMaTU4yecKUx LUWMNMHAOPOB, hpesepytoTcs  yyacTku
NMOBEPXHOCTM [JdeTann, He [octatodHo obpaboTaHHble
npeablayLummMm onepauusmu. Mo yMOn4aHuto
HanpaenswoLas obnactb dopmupyeTca no
HeaopaboTaHHbIM 30HaM, YTO MO3BONSIET MPOM3BECTU
0opaboTKy C MMHUMAasbHbIM KOSIMYECTBOM MNEPEXOLOB.
Onepauus paet xopowwun pesynbTaTt npu gopaboTke
HeBepTMKarbHbIX Y4aCTKOB.

MocTpouHo-oNTUMU3NpPOBaHHaA gopaboTka

[opaboTka MNOBEPXHOCTU OOBLEMHOW MOZENU YUCTOBOWA
MOCTPOYHO-ONTUMU3MPOBAHHOW  onepaumen.  YyacTku
MOBEPXHOCTM feTanu, HepocTatodHo 06paboTaHHble
npegbiaywmMmy  onepaumsmMu,  pesepyroTcs  napomn
MOCTPOYHbIX Onepauun C B3auMHO MNepneHanKynsapHbIMU
NSIOCKOCTAMM CTpoyeKk. [lpudem, kaxpgas M3 onepaummn
. fopabaTbiBaeT NULb y4acTKU, Ha KOTOPbLIX AOCTUraeTcs
- onTuManbHbIi  pesynbTar.  [opaboTKky  MOCTPOYHO-

ONTUMM3NPOBAHHON onepauuemn uenecoobpasHo

NpoBOAUTbL MNPW  Hanmuuum HedopaboTaHHbIX Yy4aCTKOB
< QTHOCUTENbHO BGonbLUOW NoLwaan.

KomnnekcHas gopa6oTka

[opaboTka noBepxHOCTM OOBEMHOM MOAENN 4YUCTOBOM
KOMMIEKCHOW onepaumen. Y4acTkM NOBEPXHOCTU AeTarnw,
HeJoCTaTovHO obpaboTaHHble npeabIgyLwmMmm
onepaumsmu, dpesepyloTca cpasy AByMS onepauusiMu:
NOCTPOYHON " NMOCINOWMHOWN. Monorvne y4acTKu
JopabaTbiBalOTCA MOCTPOYHOW oOnepauner, a y4vacTku
OnmM3kne K BepTUKanbHbIM - nocronHon. Onepauus
Mo3BoOMsieT NPOM3BOAWTL  KayeCTBEHHYy  [opaboTKy
Yy4acTKOB MPOM3BOSbHOM opMbl Mpu foboM penbede
MOBEPXHOCTM AeTanw.
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Onepauunsi KONMPOBaHWsA TPAeKTOPUK

B onepaumm npou3BoasTcs NPOCTPAHCTBEHHbLIE
npeobpasoBaHUsA  TPAEKTOPUN  MHCTPYMEHTa  MoObIxX
onepauuMn C KOMMPOBAHMEM WM Pa3MHOXEHMEM MO
ykasaHHon cxeme. LlenecoobpasHo NpuUMEHsITb npwu
obpaboTke getanen ¢ NoBTOpPSALWMMUCA bparMeHTamum.
Onepaumsa no3BOMSEeT 3HAYUTENbHO COKPATUTb BpEMSs
pacyeTa M YMEHbLUNTb BpeMS Ha OTNaAKy ynpasnsioLwen
nporpammei.

TokapHble onepauuu

YepHoBble onepauum

YepHoBOe TOYEHME

o,

Onepauus npegHasHadeHa Ons CHATMA OonblUer YacTu
MaTepuana 3aroTtoBku. [lpegHasHayeHa [na crydaes,
Korga 3arotoBka W getarb 3Ha4uTernbHO OTnn4aroTcsa apyr
oT gpyra. CHATME maTtepuana npou3BOAMTCA CepusiMu
napannenbHblX  X040B WHCTPYMEHTA. Onepauus
nossonsieT ObICTPO  CHATb  3HAYUTErNbHYID  YacTb
MaTepuana 3aroToBKM C MWHUManbHbIMU BpPeMEeHHbIMU
3aTpaTamu.

O6paboTtka Topua

o

Onepauus npegHasHayeHa ans obpaboTku
BEpPTUKAmNbHbLIX  TOPLEBbLIX  MOBEPXHOCTEN  geTanw.
MpuMeHsieTcs ns nNoaroToBkM 6Ga3oBbIX MOBEPXHOCTEN
0N CBeprieHus, a Tak e nepea APYrMMU TOKapHbLIMU
onepaumamn. MoxeT Mcnonb3oBaTbCs Kak 41 YepPHOBOW,
Tak M 4ns 4yMctoBor o6paboTkm.

OceBoe cBepneHue

hm

Onepauus npegHasHadyeHa and  opMMpoBaHusI
TEXHOSOrMYecknx KomaHg obpaboTkm oceBbIX OTBEPCTUIA:
CBEpSieHUsl, pacTauMBaHWUsl, LEHTPOBKW, Hape3aHusi
pe3bbbl. B onepauun peanusoBaHbl crnegytowime Tunbl
UMKIOB: MpOCTOE CBEpPJieHUe, CBeprieHve rnybokmx
OTBEPCTUM C JIOMKOW CTPYXKW, CBeprieHne rnybokmx
OTBEPCTUIN C yAaneHUeMm CTPYXKKW, Hape3aHue pes3bbbl
METYMKOM. VMeeTcsi BO3MOXHOCTb YCTaHOBWUTb CMOCOO
BblBOAA LMKMOB B YNPaBnsioWyw nporpamMmbl — 6e3
LMKIOB (BbIBOAATCS arieMeHTapHble KOMaHAbl
NepeMeLLEHNsT UHCTPYMEHTA), C MPOCTbIMW LiMKIamu, co
CMOXHBIMW UMKNamMy (BbIBOAATCSI MOSTHOLEHHbIE LIMKMbI
006paboTkn oTBEPCTUN).
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OTpe3ka

Onepaumnsa npousBoguT OTpe3ky 00paboTaHHOM YacTu
3aroToBKM C BO3MOXHOCTbIO (POPMUPOBAHUA Ha Hen
dacok nnu ckpyrneHmin. ONuUnoHanbHO yCTaHaBNMBAKOTCS
TaKke pasmepbl npefBapuTenibHo obpabaTbiBaeMon
KaHaBKW, NapaMeTpbl JIOMKA CTPYXKA W  BENUYUHBI
3a/iepXek.

YucToBble onepauum

YuctoBoe TouyeHue

Onepauusi npegHasHadveHa Onsi YMCTOBOW  (PUHULLIHON
obpaboTtkn. O6paboTka BeOéTca  3KBMAMUCTAHTHbIMU
Xo4aMmu BAOMb KOHTypa Aetanu. [aéT Haunydwwue
pesynbTtatbl Npu HEGONbLUMX OTMMYUAX 3aroTOBKM W
mogenu. [lo3sonsieT npou3BoanTb 06paboTky Moagenwu
0e3 y4éTa 3aroToBKMm.

O6paboTka KaHaBOK

Onepaumnsa npegHasHayeHa O TOYEHWS] KaHaBOK MM
3aKpbITbIX Obnacter, HeJoCTynHbIX Ans obpaboTku
apyrmmum TMnamm TOKapHbIX onepauun.
PesynbTupytowas TpaekTopusi y4uTblBaeT cneunduky
KaHaBOYHOrO WHCTPYMEHTA, npeobnagarLwum
HanpaBlieHNEM pe3aHns KOTOpPOoro siensieTcs obpaboTka
cBepxy BHM3. Onepauusi MoxeT coBmelwaTb B cebe
YepHoBble XxoAbl Ans  BblOoOpkM  Gonbluen  4acTu
mMaTepuana M YUCTOBble  XOAbl,  MaKcumarnbHO
npubnmxatoLme KOHTYp 3aroTOBKM K KOHTYpYy AeTanu.
[onycTMMO CHSATME YepHOBOro MaTtepuana kak B OOWH,
Tak M B HECKONMbKO CIOEB, C WCMOMb30BaHMEM
pa3HoOoOpasHbIX CTpaTerMn M HanpaBleHU pe3aHus.
MmetoTca OyHKUMM NOMKM WU yOaneHus CTPYXKM Ha
Ka)XKOOM WM TONbKO Ha MEpPBOM pe3e, nay3bl Ha BCEX
CrnosiX UM TOMbKO Ha AHe, B CEKyHAax unu B o6opoTax
WNuHAaens.

Hape3saHue pe3bObI
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Onepauus npegHasHavyeHa Ansi HApe3aHuUs pasfMyHbIX
TMNOB pe3bb TOKapHbIM pe3uoM unm  rpebeHKomn.
MmeeTcs  BO3MOXHOCTb  Bblbopa  reoMeTpuyecKux
napameTpoB CTaHAAPTHbIX METPUYECKUX, OOWMOBbIX,
TPYOHbIX, TpaneuenganbHbiX U Ap. LUIVHOPUYECKUX U
KOHMYeCKUX pe3bb M3 6asbl AaHHbIX UK YCTAHOBKM 3TUX
napameTpoB BPYUHYHO ans opMupoBaHuns
crneumanbHom pe3bobl. O6paboTka MOXET
NpoM3BOAMTLCS 33 OOMH UNU Heckornbko npoxogos. C
BO3MOXHOCTbIO  perynumpoBaHusi  rnyOuHbl  KaXKgoro
nocnegyLero xopa, ncxops n3 ycrnosus
pPaBHOMEPHOCTU TNyOMH pe3aHusi UM HEeU3MEHHOCTU
nnowagn  KoHTakTa WHCTPYMEHTa C  3aroTOBKOW.
CTpatermm MHOronpoxogHo o6paboTkM MO3BONSOT
YCTaHOBWUTb  CMNOCOObI  Bpe3aHUsi UHCTPYMeHTa K
crnepywowemy Crnow: paguanbHo, BOOMb OOHOW U3
OOKOBbIX CTOPOH 3yba, mnonepemMeHHO BAOOMb [OBYX
CTOPOH 3y6a, NoJ NPOM3BOSIbHLIM YITIOM.

5.2.2 [pynna onepauuu

pynna npegHasHa4yeHa ANa cucTemaTusauun pasnuyHbIX onepaumi
MMeILMX CXoAHble HacTpoiku. Onepauus He NPouU3BOAMT pacyeTa
TpaeKkTopuun.

pynna onepaumii MOXeT BkItovaTh B cebsa onepauum noboro Tvna, B
TOM 4ucne u camu rpynnbl onepaumi. To ecTb, UCNOMb3ys rpynnbl
onepaumn MOXHO C(OPMMPOBaTbL TEXHOMOMMYECKUN Mnpouecc ¢
OpeBOBNOHOM CTPYKTypon. HasHavyeHve U1 noBegeHwe rpynnbl
onepauun CcxoXxu C Katanorom (namkon) B paninoBon cucrteme
KoMnbloTepa.

Mpy M3MeHeHUN NapameTpoB rPynbl NPOUCXOAUT U3MEHEHNE CXOXUX
napamMeTpoB BO BCEX BXOAALWMX B Hee ornepauumsix (Mpu ycrosuM,
ecnu onepaums B rpynne COAEPXUT Takme napameTpsil).

Onepauuio LenecoobpasHo nNpuUMeHATb Npu 0b0paboTke aOeTanewn
HECKONbKMMM onepaumsiMm MMELLMMM CXOXne napameTpbl. B aTom
cryyae MOXHO 3Ha4MTeNbHO COKpaTUTb BPeMsl HAaCTPOWMKX onepauuii
(HeT HeobOxogMMOCTU 3adaBaTth AybnupyoLwmecs napameTpbl).

5.2.3 OO6GpaboTka oTBepcTUMn

Onepaumnsa obpaboTkM OTBEPCTUN MpefHasHavyeHa AN CBEpPIieHus,
LEHTPOBKWN, PaCTOYKM, 3EHKEepPOBaHWs OTBEPCTUNA, a Takke pAns
Hapes3aHus pe3bbbl MeT4nkom. Onepauunsi MOXeT UCMONb30BaTbLCH Kak
anst obpaboTkM OTBEpPCTU feTanu, Tak U Ans NpeaBapuUTenbHOro
3acBepnMBaHUsi B TOYKaxX OMyCKaHWs WHCTPYMEHTa B BblOOpke
obnactm n 4epHOBOW noOCronHon onepauusax. pu atom OyayT
MCMNoNb30BaTbCs  KOOPAMHATBHI  TOYEK 3acBepnMBaHMS  3adaHHbIX
nonb3oBartenieM UM aBToMaTUYEeCKM CreHepupoBaHHbIX onepaunamum
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nocnoviHon BbIOOpKkM. CNUCOK OTBEpPCTUA MOXeT ObiTb Takke
ccopmmnpoBaH aBToMaTU4ECKN No obpabaTeiBaEMON MOAENN.

[na 3acBepnuBaHMsa B TOYKax OMyCKaHWS WMHCTPYMeEHTa B onepaumsx
BbIOOpPKM 06nacTM unu YepHOBOW MOCMOWHOW, Heobxoaumo npu
co3gaHun onepaumn obpaboTkn OTBEPCTUS B KavecTse npotoTvna
ykasaTb Ty onepaumio, A1 KOTOPOM Heobxoaumo Mpou3BecTu
npegsaputensHoe 3aceBepnmBaHue. [lpu 9TOM  CMMCOK  TOYek
cBepneHus U ux rnybuHa pna onepaumm obpaboTkM oTBEpCTUi
creHepupyeTcs MO CUCKY TOYeK ONyCKaHWUs MHCTPYMEHTa yKa3aHHOM
onepauun-npotoTnna. OuameTtp cBepna OydeT yCTaHOBIEH paBHbIM
AnaMeTpy UHCTPYMEHTa onepaumu-npoToTuna.

Touykn cBeprieHUs MOryT ObiTb yKkasaHbl U Bpy4dHyk. KoopauHathbl
LEeHTPOB OTBEpPCTWU/A 3aJalTcad Todkamu, KOTopble MOryT ObiTh
MMMNOPTUPOBaHbl M3 harfnoB WUNK ke onpeaeneHol B pexume 2D
Feometpusa. Cnmcok To4ek C€ WX napameTpamu  (BbicoTa
nepeknoyeHns Ha pabouyio nogadyy w  rnybuHa CBepreHus)
¢dopmupyetca B okHe Mopgenb. B aToM e OkHe AocTynHa qoyHKUMS
aBTOMaTU4eCcKoro oBHapyxeHus KpyrmbixX oTBEPCTUN B
obpabatbiBaemonn  mogenu.  [locnegoBaTtenbHOCTb  06paboTkM
OTBEPCTUN onpeaenseTcs NopsakoM UX BXOXKOEHUS B CMMCOK, €Crin B
OKHe CcTpaTerMm OTKMIYEHO  MCNOMNb3OBaHWe  ONTUMU3aUMK
nepexoaos.

BobicoTa nepekniyeHnda Ha pa60qyro nogavy u rny6V|Ha cBeplieHusa
ONS KaXKOoW TOYKM MOryT ObITb 3a4aHbl TEXHONOrOM UNK paccynTaHbl

aBTOMaTU4ECKN. I'IpM aBTOMaTU4eCKoOM pacyeTe BbICOTa
NnepeKkn4yeHnda Ha pa60l-|y}o nogavy onpegendertca ucxoada wu3
mMmoaenn  3arotoBku, a Fﬂy6l/IHa cBepJsieHna — no mMogenn

obpabaTbiBaeMon getanu.

B 6GombwwuHCTBE CryyaeB  AuMameTp  MHCTPyMeHTa  cnegyet
yCTaHaBnvMBaTb paBHbIM AMAMETPY NPOCBEPNMBAEMbIX OTBEPCTUN, a
npu obpaboTke OTBEPCTUA NO cnuvpanum U BbIBOPKOW KPyribIX
KornoaueB AvamMeTp MHCTpyMEHTa OOMkeH ObiTb MeHbllue auameTpa
otBepctusa. Bce otBepctua onepauum obpabaTbiBalOTCS O4HUM
WHCTPYMEHTOM W LMKIOM ogHoro Tuna. [ns obpaboTku oTBepcTuii
pasHbiX AMamMeTpoB WM LMKNaMu pasfuyHbiX TUMNOB Heobxoanmo
co3faBaTb HECKONbKO onepauun. WckniodeHnem sBRAeTCA NuLlb
0bpaboTka OTBEPCTUI pa3HOro AnameTpa no cnupany unm Bblbopkow
Korogua.

Mepexoabl Mexay obpabaTbiBaeMbIMU OTBEPCTUAMMU
ocyuwiecTBnaTcs no 6e3onacHon nnockoctu. [lepeknioveHrne Ha
pabouyto nofgavy OcCyLUecTBnsieTcss Ha 6e30rmacHOM pacCTOsiHMM OT
Hayana ceepneHusi. be3sonacHoe paccTosiHue AN BCEX OTBEPCTUNA
3apaeTca B OkHe [lapameTpoB onepauuu Ha cTpaHuue [loaxoa-
Otxog. MakcumansHaa rnybuHa OTBEPCTUS OrpaHUYeHa HUKHUM
YpOBHEM 06paboTKu.

Cuntaetcs, 4TO0 OCb o0bOpabaTbiBaeMbix OTBEPCTUA, Kak W OCb
BpalleHUs1 WHCTpPyMeHTa, napannenbHa ocu Z. Ecnu onepauus
BbIMOMHAETCA B JOKaNbHOW  cUCTeMe  KoopauHaT WM C
MCMONb30BaHMEM MOBOPOTHOW FOMOBKM, TO OCUM OTBepCcTUin 6yayT
napannernbHbl OcU Z NoKanbHOW CUCTEMbI KOOPAWHAT ornepaLun.

Cnocob obpaboTkn BbibupaeTcsa B okHe MapameTpoB onepauumn Ha
ctpaHuue Crtparterusa. pu obpaboTke OTBEPCTUN MOXHO BbibpaTb
OOWH U3 CneayroLwmnx TUMOB LIMKIIOB:

o [Ipoctoe cBepneHune (G81). YckopeHHbIn noaxon Ha
fGe3onacHoe paccTosiHMe, CBeprieHMe U NOCreayoLmniA
BO3BpaT Ha 6e30MacHyo MIIOCKOCTb.

o CBepneHue ¢ 3apgepxkon (G82). YckopeHHbI noaxon Ha
BesonacHoe paccTosiHMe, CBeprieHue, BblAepkka nay3bl B
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HWKHEN TOYKE MpU BKIOMEHHOM LUNUHAENE W NocneayoLwuii
BO3BpaT Ha 6e30MacHyt MIOCKOCTb.

Fnybokoe cBepneHue. YCKOpeHHbIM noaxosd Ha 6esonacHoe
paccTosiHue, LMKINYECKOe CBEprieHne C 3aX040M U OTXOA0M,
nocreayoLLmi Bo3spaT Ha 6e3onacHyt NoCKOCTb.

CBeprneHue C JIOMKOW CTPYXKW. YCKOpPEHHbI noaxod Ha
GesonacHoe pacCcTosiHMe, LMKNUYeckoe CBeprieHne ¢
3ax0O0M, BblOEPXKKOW B HWKHEW TOYKe U OTXOOOM,
nocneayoLwWwuii Bo3BpaTt Ha 6e3onacHyto NockoCTb.

HapesaHue pe3b6bl (G84). YCKOpeHHbIW noaoxoa Ha
H6e3onacHoe paccTosiHue, HapesaHue pe3bbbl, Moabem Ha
pabouyem xogy npu o6GpaTHOM BpaLEHUN LWNMHOENS W
nocneyoLuii Bo3spaT Ha 6e3onacHy NOCKOCTb.

PacTtouka tTmn 5 (G85). YckopeHHbIn nogxon Ha Ge3onacHoe
pacctosiHue, pacTtodka Ha pabovem Xody C OCTaHOBKOW
WNMHAENS HA MWHUMarbHOM YPOBHE, BbIxo4 Ha paboyem
xoay Ha 6e3onacHyr NMOCKOCTb.

PacTouka Tvn 6 (G86). YckopeHHbIn noaxon Ha GesonacHoe
paccTtosiHMe, pacTodka Ha paboyeM xogy C OCTaHOBKOW
wnmuHaena Ha MMHUMarnbHOM YPOBHE, BblXO4 HaA YCKOPEHHOM
xoay Ha 6e30onacHyto MrocKOCTb.

Pactouka tTun 7 (G87). YckopeHHbIi noaxoa Ha 6e3onacHoe
paccTosiHue, pacTtodka Ha pabovem Xody C OCTaHOBKOW
WNUHAenss Ha MUHMManNbHOM YPOBHE W OTBOA BPYYHYK Ha
©e30onacHyto NIOCKOCTb.

Pactouka Tun 8 (G88). YckopeHHbI noaxoa Ha 6e3onacHoe
pacctosiHue, pacTtodka Ha pabovem xody C BbICTOEM Ha
MWHUMarbHOM YpPOBHE, OCTaHOBKa LUMNWHAENS W OTBOA
BPYYHYIO Ha 6e30MmacHyo NNOCKOCTb.

Pactouka Tun 9 (G89). YckopeHHbI noaxoa Ha 6e3onacHoe
pacctosiHue, pacTtodka Ha pabovem xody C BbICTOEM Ha
MWHMMANbHOM YpOBHE, MogbeM Ha paboyeM xomy W
nocnegyroLwuii Bo3spaT Ha 6e3onacHy NNoCKOCTb.

O6pab6oTka oTBepcTUA no cnupanu. MeTtoq npegHasHayveH
ona  obpaboTKM KpyrnblX OTBEPCTUN, AMAMETP KOTOpbIX
fonblwe gnameTpa uMHCTpyMeHTa. O6paboTka OTBepcTMi
NPOU3BOAMTCS  CMMpaneBUAHbIMU  XO4aMW  UHCTPYMEHTa
(OBWXXEHME OCK BpaLLEHWsI NO OKPY>XHOCTU OAHOBPEMEHHO C
paBHOMEPHbIM  OMyCKaHWEM  WUHCTpyMeHTa).  [OuameTp
cnupanu  BblOMpaeTcs B COOTBETCTBMM C  3afaHHbIM
OnamMeTpoM  OTBEPCTUS U pasMepoM  UHCTPYMEHTa.
O6paboTka Kaxgoro OTBEPCTUS NMPOUCXOAUT B CreayloLem
nopsigke: YCKOpeHHbIN nogxod Ha 6e3onacHoe paccTosiHue,
onyckaHue WMHCTPyMEeHTa no cnupanu Ha pabouen nogadve,
NpPoXo Mo OKPY>XHOCTW Ha HWKHEM YPOBHE, OTXOA K LIeHTpY
OTBEPCTUS N NOABLEM HA YCKOPEHHOW Nnodaye Ha Ge3onacHyto
NOCKOCTb.

Bbibopka kpyrnoro konopgua. MeTtog npegHasHadeH Ansi
06paboTKnN KpyrnbIX OTBEPCTUI, OMaMeTp KOTOPbIX HaMHOMO
Oonblwe pguameTpa MHCTpymeHTa. Bbibopka maTepmana u3
OTBEPCTUN MPOM3BOAUTCA CosMU. VIHCTpPYMEHT BpesaeTcs
Mo cnupanu K Kaxxgomy Crioko, a 3aTeM paclumpsieT oTBepcTme
[o Tpebyemoro AvameTpa [OBWXEHMEM MO  Cnvpanu
Apxvmega € YUCTOBBIM MPOXOAOM (ppesbl N0 OKPYKHOCTMW.
O6paboTka Kaxxgoro oTBEPCTUSI MPOUCXOOUT B CrieayHLLEM
nopsiaKke: YCKOPEHHbI noaxod Ha GesonacHoe pacCTosiHUE;
nocnoviHass obpaboTka OTBEPCTUS LIMKITAaMKU, COCTOSLLUMW U3
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Bpe3aHnA no cnupanun, paclimpeHna oTBepCTud no cnupanu
Apxmme/:l,a M 4YUCTOBOIo npoxopda Mo OKPYXHOCTU; a 3aTeMm
0OTXO4 K LEeHTPY OTBEepCTUA 1 nNogbemM Ha yCKOpeHHOVI nogave
Ha 6€30ﬂaCHyI-0 MJ10CKOCTb.

5.2.4 2D obpaboTka KpuBowm

Onepauus npegHasHaveHa Ansa obpaboTkM BOOSNb FOPU3OHTANbHbBIX
KOHTYPOB MIN NPOEKLIMIA KPMBBLIX HA FOPU3OHTarbHYH MI10CKOCTb.

Onepauuss obpabaTbiBaeT CMMCOK, COCTOSLMA W3 MPOU3BOSIBHOMO
KOnmMyecTBa KOHTYPOB W MpOeKuMn KpuBbiX. Ons kaxgoro obbekra
yCTaHaBnmBaeTca cnocob ero o00paboTku: nNpoXoXOeHue OCblo
WHCTPYMEHTa BAOMb KOHTypa WM B KacaHWM MCXOOHOro KOHTypa
GoKOBOWM MOBEPXHOCTbIO (hpe3bl cneBa wWnu crnpasa. Ecnu KoHTyp
obpabaTtbiBaeTca cnpaBa UK crie.a, TO Afsi HEr0 MOXHO YCTaHOBUTb
AONOMHUTENbHbBIN NpUMycK. MNoNoXUTenNbHbIA NPUNYCK OTKNaabIBaeTcs
B CTOpOHy obpaboTkn. Ecnn ¢pesa npoxoguT OCbio BpalleHust no
KOHTYpYy, TO 3HayeHue npurnycka WrHOpupyeTcHd, Tak KaKk Hernb3s
O[HO3HAYHO OMpefennTb B Kakytd CTOPOHY HeOoOXOOUMO OTHOXUTb
OOMOSTHUTESbHbIA MPUMYCK.

Ecnv B onepauun ykasbiBaeTCsl 3aroToBKa MINW 3anpeLleHHble 30HbI,
To o6pabaTbiBalOTCA NWLWb T€ Y4acTKM 3aAaHHbIX KOHTYPOB, KOTOpPbIE
nexaT BHYTPW 3aroTOBKM W BHe 3anpelleHHbIX 30H. A ecnu Hu
3aroToBKa, HU 3anpelleHHble 30Hbl He YyKasaHbl, TO MpPOoM3BOAMTCS
o6paboTka Bcex 3aaHHbIX KOHTYPOB 6e3 Kakunx-nmbo orpaHnyYeHnit.

O6paboTka npou3BOANTCA  CEPUSIMA  TOPU3OHTAalbHbIX  XOO0B
MHCTpymeHTa. Cepum XOOOB OTNMYaKOTCA Apyr OT gpyra nuvub
YPOBHEM FOPM3OHTANbHbIX MIIOCKOCTEN, B KOTOPbIX OHU HaXoQATCs.
KonunyecTBO Takux nrocKoCTen 1 UX YPOBHW NO Z 3aBUCAT OT YPOBHEN
00paboTkn M wara, 3agaHHbIX B OKHe [lapameTpoB onepauun Ha
ctpanmue [MapameTpbl. CyulectByeT BO3MOXHOCTb OTAENbHOro
YyKa3aHUs TOSLLMHbI HXKHErO CIoA.

B TOoM >xe OkHe ycTaHaBnMBalOTCS TOYHOCTb 06paboTkM M MPUMYCK.
Ons KoHTypoB, koTopble oBpabaTtbiBalOTCA crnesa uWnM cnpasa
npunycKk OTKNaablBaeTcs B HanpaBfeHWn WHCTPYMEeHTa, a npu
NPOXOXAEHUN OCbI0 MHCTPYMEHTA MO KOHTYPY — UTHOPMPYeTCH.

Ecnu onepaums BbINONHAETCS B NOKaribHOM CUCTEME KOopAuHaT uin
C MCNONMb30BaHMEM MNOBOPOTHOM T[OMOBKW, TO MNPON3BOAUTCS
00paboTka NpoeKUUn KpMBbLIX Ha MnockocTb XY roKanbHOW CUCTEMBI
KoopauHaT onepaumM, n Bce pabouyme xogbl, COOTBETCTBEHHO,
napannenbHbl nrockocTy XY flokanbHOM CUCTEMbI KOOPAWHAT.

HavanbHass Touyka 06paboTkm Anst  pasOMKHYTOrO  KOHTypa
COOTBETCTBYET €ro NepBov uUnm nocrnegHemn To4ke (B 3aBMCMMOCTU OT
yCTaHOBMeHHbIX B OkHe Mopenb cTopoHbl o6pabotkm  n dnara
WHBEPCUN, a TaKkKe pas3pelleHMsi CMEeHbl HanpaBrieHns obpaboTkm).
[ns 3aMKHYTbIX KPUBbLIX, €CNU He 3ajaHa HavanbHas TO4Ka B OKHe
Mogenb, MOAXOA4 K NepBoW ToYyke 06paboTKM OCYLLECTBNAETCA K
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BHeWHeMYy yrny wnym camMoMy AONMMMHHOMY OTPEe3Ky aBTOMaTU4YeCKW,
ncexogda ns COO6p8)K6HVIﬁ MWUHUMMN3aUnn nepexonos.

Mpun o6begmHeHNM paboumnx Xo40B B Pe3yNbTUPYIOLLYIO TPAEKTOPUIO K
Hayany paboyero xoga ob6s3aTtenbHO AobaBnsieTcs  NoOOXOA
yKasaHHOro Tuna, a B KoHue — oTxoA. MNopsiaok o6beauHeHus 3aBucuT
OT COYeTaHusl YCTaHOBMNEHHbIX (raroB: Mo Konoauam/no Crosim,
MUHNMUM3aALUNA XONOCTbIX XO0O40B, pa3pelwnTb o6paTHoe HanpasneHue.

Mpn yctaHoBke nopsgka obbveauHeHus Mo konmoguam cHadvana
obpabaTbiBalOTCS BCE CrOM OJHOro KOHTypa, a 3aTeM Npou3BoAUTCSH
nepexof K apyromy KoHTypy. Npu o6beguHeHumn Mo cnosim nepexon
Ha cregylownii YypoBeHb MPOMCXOAUT TOMbKO Mocre o0beauHeHUs
BCEX KOHTYPOB Ha NpeAbiayLlem ypoBHe.

Mpu BkMoyeHMM pexmnmva MuHMMU3ALMKM  XONOCTbIX XOA4o0B
obbeamHeHne pabounx xogoB GyaeT NPoOM3BOAMTLCSA B ONTUMarbHOM
rnopsigke, MHade — B MOpsiAKE BXOXOEHUSI KOHTYPOB B CMMCOK
obpabatbiBaemon mogenu.

Ecnn paspeweHo ObpaTtHoe HanpaBneHne obpaboTku KOHTYpPOB, TO
HanpasleHune 6y,u,eT Bbl6paHO ncxonoa n3 OnNTUManbHOCTU
obbeavHeHns, npuM  3TOM CTOpoHa 06paboTkm KOHTypa He
nameHsietcs.  WMHade  HanpaBneHve OygeT  COOTBETCTBOBaTb
3agaHHoMy B okHe Mopenb. CyliecTtByeT BO3MOXHOCTb YKa3aHus
NMPOM3BONbHOW HayanbHOM TOYKM Ha KaxaoM u3 obpabaTbiBaeMbix
KOHTYpPOB.

lMpumeyvaHue: Ecriu mpebyemcs xecmko 3adame rnopssdok obpabomku KOHmMypos u
HanpasneHue ux o0bpabomku, mo pekoMeHOyemcs OMmKIYUMb
pexum MuHumusayuu xosocmbix xo0008 U 3anpemumb
ucnons3osaHue O6pamHo20 HanpaeseHuss 06pabomku KOHMYpos.
B amowm criy4ae nopsidok u HarnpasrieHue obpabomku 6ydym cmpoeo
coomeemcmeosame 3adaHHOMY 8 okHe Moderb .

5.2.5 3D obpaboTka KpuBom

Onepauus npegHasHayeHa [fAnsi BbINOMHEHMsT 06paboTkm BOOMb
NPON3BOJIbHbIX MPOCTPAHCTBEHHbIX KDUBbIX.

ObpabaTtbiBaemasd Mogenb 3agaeTcs CrMCKOM  UMMOPTUPOBAHHbIX
UMM NOCTPOEHHBIX B CUCTEME KpUBbLIX. [INA KaXOgoro afnemeHTa crnvcka
MOXET YCTaHaBNMBaTbCA CBOW crnocob 00paboTku: npoxoxaeHue
OCb0 MHCTPYMEHTa BAOSb KPMBOW UMM B KacaHUM UCXOAHOW KpUBOWA
GokoBOW MOBEPXHOCTbIO (hpesbl crneBa unu crnpasa. Ecnu kpusas
obpabaTtbiBaeTca cnpaBa WUnu creea, TO AN HE€ MOXHO YCTaHOBUTb
OONOMHUTENbHbLIA NPUMYCK, NMOMOXUTENbHOE HanpaBfieHWe KOTOPOro
coBnagaer co CTopoHou obpaboTtkn. [Mpu 3agaHuM  cnocoba
NMPOXOXAEHNUS1 OCbi0 BpalleHuss ¢pesbl BAOMb KPMBOMW MPUMYCK
urHopupyetca. KoopamHata Z  KaxgouW  TOYKM  TpaeKkTopum
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BblHUCNAETCA UCXoaAa U3 3Ha4eHna KoopauHaThbl Z COOTBeTCTBy}OLLI,eIZ
TOYKMN KpVIBOIZ 1 3aaHHOro CMeLleHnA.

Mpn obpaboTke KpMBOW CrieBa unu cnpasa Npu BbIMOMIHEHNW YCIOBUSA
KacaHuWsi KOHTYPOM WHCTPyMEHTa OJHOro yyactka KOHTyp dpesbl, B
NpUHUMNE, MOXeT 3alTuM 3a KPUBYKD Ha [Opyrom yyactke. Takue
y4aCTK/ COOTBETCTBYIOT METNAM Ha 3KBUAWUCTAHTE K rOPU30OHTarbHOWM
npoeKkuun Kpmeon. To ecTb, Npu 0bpaboTke TakMX Y4acTKOB MOXHO
nony4nTb 3ape3 getanu. Ytobbl nsbexaTb 3TOr0 ykasaHHbIe y4acTKu
TpaeKkTopun aBTOMaTUYECKN MASHTUDULMPYIOTCS U yOaNSaoTCs.

Ecnn B onepauun 3agaHa 3aroToBKa WMM 3anpelleHHble 30Hbl, TO
o6pabaTbiBalOTCS NULLb Te YYacTKN KPUBLIX, KOTOPbIE NexaT BHYTPU
3aroToBKM W BHE 3arnpelleHHbIX 30H. A eCrM HM 3aroToBKa, HU
3anpelleHHble 30Hbl He yKasaHbl, TO Npou3BoauTca obpaboTka Bcex
yKasaHHbIX KOHTYpPOB 6e3 orpaHUYeHUiA.

O6paboTka npon3BogmnTCs cepusmu TPEXMEPHBIX  XOAOB
MHcTpymeHTa. Cepum pabounx Xo4oB MOryT ObiTb MOMyYEHbI OOHA M3
Opyron coBurom no ocu Z Ha BenuyuHy wara. KonmyecTtBo Takux
cepuii N BennuuHa caBura no Z 3aBUCAT OT ypoBHeW obpaboTku u
wara, 3ajaHHblx B OKHe [lapameTpoB onepauun Ha CcTpaHuue
MapameTpbl.

B TOM Xe OkHe ycTaHaBnMBalOTCH TOYHOCTb 0BpaboTkM U MpUNycCK.
Onsa KpuBbIX, kKOTOpble 0OpabaTbiBalOTCS CneBa Unu crnpasa NpunycK
OTKNaablBaeTCA B HanpaBfeHUM WHCTPYMEHTA, a Npu MpoXoXOeHUK
OCb0 MHCTPYMEHTa BAOSb KOHTYpa — UTHOPUPYeETCS.

Ecnu onepauus BbINOMHAETCS B fIOKanbHOW CUCTEME KOOPAWHAT Unn
C WCMNONb30BaHMEM MOBOPOTHOW TFOMIOBKW, TO Tpaektopust Oyadet
NMOCTPOEHa UCXOAs U3 YCIOBUSI KACaHUS! KPUBOW KOHTYPOM ¢hpesbl unm
NPOXOXAEHUS LieHTpa dpesbl, OCb BpalleHUs KOTOPOW napanneribHa
ocu Z nokanbHOW CUCTEMbl KoopauHaTt onepaumn. To ecTb, aTO
COOTBETCTBYET MOCTPOEHUID IKBMOUCTAHTHBIX KPMBBIX B MIIOCKOCTM
XY nokanbHOW CUCTEMbI KOOPAWMHAT Ha paguyc MHCTPYMEHTa noc
npuUNyck, a 3HayYeHne KkoopamHaTel Z TpaekTopumn pasHa koopauHate Z
COOTBETCTBYIOLLEN TOYKM MCXOAHOW KPMBOW B JOKanbHOW cucTeme
KoopauHar.

HayanbHass Todyka  0OpaboTkm  Ons pa3oMKHYTOM  KPWUBOW
COOTBETCTBYET €€ NepBOn Unu nocneaHen Touke (B 3aBUCUMOCTU OT
YCTaHOBMEHHbIX B OkHe Mogenb cTOpoHbl 06paboTkm u dnara
WHBEPCUN, a TaKke paspeLleHust CMEeHbl HanpasrieHus obpaboTkw).
[na 3aMKHYTbIX KPMBBIX, €CNM HE 3aJaHa HayarnbHasi TOYKa B OKHe
Mogenb, nepBasi Touka 006pabOTKM BbIOMpaeTCs aBTOMATUYECKMU,
ncxoas n3 coobpaxeHuin MMHMMM3aL MK NepPeExXoaoB.

Mpu o6beamHeHMn pabounx xo4oB B Pe3yNbTUPYIOLLYIO TPAEKTOPUIO K
Hayany pabodero xopa obsizaTenbHO fAobaBnsieTcss  NOAxXon
yKa3aHHOro Tuna, a B KoHue — oTxoA. [Nopsgok o6beanHeHns 3asucut
OT COYeTaHUs YCTaHOBIIEHHbIX pnaroB: MO KonoAauam/rno CrosiM,
MWHUMM3aLUNSA XOMOCTbIX XOA0B, pa3peLumTb obpaTHoe HanpaBneHue.

Mpu ycTaHoBKe Tnopsigka oGbedMHeHWs MO KoroduaMm cHavana
obpabaTbiBaloTCs BCEe CIOM OAHOIO KOHTYpa, a 3aTeM Mpou3BoaMTCS
nepexon K ApyromMy KOHTypy. Mpu oGbeanHeHun no crnosiM nepexoq
Ha crnegywwWwuii ypoBeHb MPOUCXOOWUT TOSIbKO Mocre oGbeduHEHWs
BCEX KpMBbIX Ha NpeablayLWweM YpoBHE.

Mpn  BKMAOYEHUM  pexMMa  MUHMMM3AUUM  XOFOCTbIX  XOAOB
obbeaunHeHne pabounx xogoB GyaeT NPoON3BOAMTLCSA B ONTUMaNbHOM
nopaake, uMHad4e — B NoOpAOKe BXOXAOEHUA KpuBbIX B CMUCOK
obpabaTbiBaemon mogenu.

Ecnn paspelwweHo obpaTtHoe HanpasneHue o6paboTku KpuBbIX, TO
HanpaBneHuwe ©OygeT BbIOpaHO wKcxoas U3 ONTMMAarbHOCTM
06beanHeHNs, NpY 3TOM CTOPOHa 0OpPaboTKM KPUBOWN HE U3MEHSETCS.
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WHaye HanpaBneHve OyOeT COOTBETCTBOBATb 3a4aHHOMY B OKHE
Mopenb.

lMpumeyaHue: Ecnu mpebyemcsi xecmko 3adamb nopsdok obpabomku Kpusbix U
HanpaeneHue ux 06pabomku, MO PEKOMeHOyemcsi OMKIIYUMb
pexumM  MUHUMU3auuu  xorocmbiX X000 U 3anpemumb
ucronb3oeaHuUe 0bpamHo20 HaripasieHuss obpabomku Kpuebix. B
amom criydae nopsi0oK U HarpaesreHue obpabomku 6ydym cmpozo
coomeemcmeosame 3adaHHOMY 8 okHe Moderb.

5.2.6 [paBupoBanbHasa onepauus

Onepauusa npegHasHayeHa Ons rpaBMPOBKU PasfUYHbIX PUCYHKOB U
Hadnucel Ha NIOCKMX yYacTkax, a Takke Ans BbINONHEeHWUs YCTOBOro
npoxoda BAOMb OOKOBbLIX CTEHOK KapMaHOB W M30MMPOBaHHbIX
obnacTelt npv ABYX, ABYX C NOMOBUHOW KoopanHaTHON o6paboTke.

Ob6pabaTtbiBaemas mogenb opmMuvpyeTcss U3 NPOEKUUA KPMBbLIX Ha
FOPU3OHTanNbHY0 NIOCKOCTb. Mogenb cosgaeTtcs nytem
nocrnefosaTtensHoro Ao6aBneHus KpWBbIX WKW TPYNn KPUBbLIX B
pe3ynbTupytoLyto 06racte C Y4eTOM YCTaHOBMEHHOro cnocoba
BXoxaeHus. Jliobas kpreas MoxeT onpeaensTe rpebeHb, kKaHaBKy Unm
WHBEPCHYIO KPUBYIO 3aJaHHOW TOSLMHBI, KPOME TOro, 3aMKHYTble
KpuBble MOryT [000aBnsATbCS B KayecTBe BbICTyNa, BnaguHbl Wu
NHBEPCMOHHOW obnactn. OTAeNbHO AN KaXKAOW KPUBOW MMM rpynmbl
KPUBbIX MOXET ObITb YCTAHOBMNEH AOMOSHUTENbHbIA NPUMNYCK, KOTOPbIN
Oynet pobasrneH k npunycky onepaummn. O6paboTka npom3BoanTCS Mo
Hapy>xHOMy  KOHTYpy C(OpPMMPOBAHHOW MOAENn C  y4eToMm
ycTaHoBfneHHoro 6okoBoro yrna (To ecTb 6GokoBasi MOBEPXHOCTb
mMoZenu He oba3aTenbHO BepTMKanbHa).

B pesynbTupytollyo Tpaektopuio [00aBRsTCS NUWb Te Y4YacTKu,
KOTOpble mnexaT BHYTPU 3arOTOBKM WM BHE 3anpeLueHHbIX 30H.
3arotoBka, 30Hbl 00pPabOTKM UK 3anpelleHHble 30Hbl  3agarTcs
npoekunamMn 3aMKHYTbIX KPUBbIX. Ecnn 3arotoBka unm 3anpelleHHble
30HbI cneumanbHO He ykasaHbl, TO npoussBoauTcs obpaboTka Bcen
mMogenu 6e3 orpaHnYeHni.

OcHoBHasi 4acTb OOKOBOW MOBEPXHOCTM MoZenu dopmMuUpyeTcs
FOPM3OHTAnNbHLIMU XO4AMW UHCTPYMEHTA C 3afaHHbIM LUaroM Mexay
cocefHUMKU xogamu. Ons hOpMUMPOBaHNUST OCTPbIX BHYTPEHHMX YrIOB
n 06paboTkm yyacTkoB HebOmMbWON LWUPWHBLI  LenecoobpasHo
ncnonb3oBaTb ONUMI0O TpexMepHon fopaboTkn. To ecTb npu pabote
WMHCTPYMEHTOM C (haCOHHOWM YacTbio, AMamMeTp KOTOPOWM MOCTEMNeHHO
YMEHbLUAEeTCs K KOHEYHOW TOYKe, BO3MOXHa 0bpaboTka 6onee “y3kux”
Y4acTKOB C OOHOBPEMEHHBLIM YBENUYEHMEM HA COOTBETCTBYIOLLYIO
BENUYUHY KOOpAMHATbI Z UHCTPYMEHTA.

Ecnu onepauns BbINOMHAETCS B NOKaNbHOW CUCTEME KOOPAUHAT Unu
C MCnonb3oBaHWMEM MOBOPOTHOW [OMoBKM, TO obpabaTbiBaemas
mMogens OpPMUPYETCS U3 MPOEKUMIA KPUBLIX Ha TOPU3OHTarbHYHO
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NMOCKOCTb rOKanbHON CUCTEMbI KOOPAMHAT, OCHOBHbIE paboune xodbl
napannenbHbl TOA e MIIOCKOCTW, a MpU TpexMepHol AdopaboTke
WHCTPYMEHT MpUNOAHUMAETCA Ha HeoBXoaMMYyl BENWYMHY Mo ocu Z
rioKanbHOM cMcTeMbl KoopauHaT onepauuu.

Mopsipok  oObeouHeHUss  OTAEenbHbIX — XOAOB — 3aBUCUT  OT
YCTaAHOBMEHHOIO HanpasfeHust 00paboTkm (CBEpXy BHU3 WU CHU3Y
BBepx). lMepexon Mexay xooamu MOXeT OblTb OCYLUECTBMEH MO
NOBEPXHOCTH, C reHepau,MeVl NPOMEXYTOYHbIX OTXOﬂOB/I‘IO,EI,XOp,OB nnn
Yyepes 6e30nacHyo NNOCKOCTb.

5.2.7 Onepauus Pe3ku

Onepauns npegHasHayeHa [ANS Bbipe3aHUsi PasfUYHbIX MIAOCKMX
KOHTYPOB MNM NPOEKUMA KpUBbLIX M3 nnucTa 3arotoBku. Onepauus
obpabaTtbiBaeT CNMCOK, COCTOSALMUA M3 MPOU3BOMBHOrO KoNMyecTsa
KOHTYPOB 1 NPOEKLUMIN KPMBBIX N TOYEK.

OcHoBHOe oTnn4yne onepauun oT onepauun O6padoTka 2D kKOHTypa
3aKnyaeTcs B BO3MOXHOCTU perynupoBaHus nopsigka obpaboTku
KOHTYpOB cOCTaBnsiowmx mogens. [lepBbiMn obpabaTbiBatoTcs
BHYTPEHHME KOHTypa, MOCReAHMMM —  HapyxHble. [paBuno
0obycnoBneHo TeM, YTO BbIpe3aHHble hparMeHTbl AeTanu ocTakTcs
HEe3aKpEenIEHHbIMN U HEBO3MOXHO 0becneuntb TpebyemMyto TOYHOCTb
No3NLMOHNPOBAHNS NMPU nx o6paboTke.

Onsa 3apaHus nopsiaka obpaboTkun KOHTYpOB cnegyet
BOCMOMb30BaTbCs  NaHerbio pacriofioXXeHHOM Ha  cTpaHuue
Crparerus.

[INo ypoBHAM ENOHEHHDCTH

Mpn BkMOYEHHOW onuum cHavana O6yayT obpaboTaHbl BCe KOHTypa
Mogenu, umetowime HanbonbLy BMOXEHHOCTL (Camble BHYTPEHHMWE
KOHTYpbl), 3aTeM WMEKLNE MEHbLUYID BIIOXEHHOCTb M T.4.
MocnegHumun 6yayT obpaboTaHbl BCe BHELUHME KOHTYPSI.

8 7 (a0 2
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5 5

1-154



Co30daHue mexHosio2uu obpabomku n

Ecnm onums  BbikntoveHa, TO oOpaboTka Kaxgowm  rpynmbl
npou3BoauTCA B MOpSOKE OT CaMblX BIIOXEHHbIX KOHTYPOB K
HapyXHomy. [locne 3Toro npou3BOAUTCA MNEepPexoq K crnenyloLlen
rpynne. OOblMHO 06paboTka C TakoW CTpaTerMen CooepXXUT MeHbLUe

XOJSTOCTbIX NepeMeLLEeHNIA.
12 13

O
&
& 4

[Ons kaxgoro anemeHta Moaenu yCTaHaBnnBaeTCaA crnocob ero
O6p860TKI/I: npoxoxageHne oCbd MHCTPyMEeHTa BAOJIb KOHTypa uin B
KaCaHUn MCXOOHOro KOHTYypa GokoBoI NOBEPXHOCTbIO (bpe3b| cnesa
nnn cnpasa, OONOSTHUTENbHbIN npunyck. [ononHutenbHbIN npunyck
OTKNagbiBaeTCA B CTOPOHY O6pa60TKVI.

Mpn 3agaHuM B onepauuy 3aroTOBKM WM 3anpeLLeHHbIX 30H,
obpabaTtbiBatoTCA NUWb Te Y4acTKM 3aJaHHbIX KOHTYpPOB, KOTOpblE
nexat BHYTPU 3aroTOBKM W BHE 3anpelleHHbIX 30H. A ecnu Hu
3aroTOBKa, HW 3anpeLleHHble 30Hbl HE YyKasaHbl, TO MPOU3BOAMTCSH
obpaboTka BCex 3aaaHHbIX KOHTYPOB 6e3 kaknx-nnbo orpaHUYeHun.

B kauyecTBe WHCTpyMeHTa Ans onepauum MOXET WUCMOoSib30BaTbCA
uunuHgpudeckas gpesa un pesak. [1nsa MHCTpyMeHTa pesak cumMTaeTcs,
YTO MHCTPYMEHT NpU ABMXEHUU peXeT MaTepuan no Bcen AnuHe ocu
WHCTpyMeHTa. [loaToMy ypoBHM onepauum (BEPXHUN HWKHUA W
Ge3onacHasi NNOCKOCTb) He 3a4atoTCs.

Ecnun onepauus BbINOMHAETCS B JIOKaribHOW cCUCTEMe KoopAuHaTt
WM C MCMONb30BaHMEM MOBOPOTHOM FOMOBKU, TO MPOM3BOAMTCSA
00paboTka NpoeKkumnn KpmMBbIX Ha MrockocTb XY fOKanbHOW CUCTEMBI
KoopgauHaTt onepauun, u Bce pabounme xogbl, COOTBETCTBEHHO,
napannenbHbl NNockocTn XY foKanbHOM CUCTEMbI KOOpAUHAT.

HavanbHas Touka 06paboTkm AN pasoOMKHYTOrO  KOHTypa
COOTBETCTBYET €ro NepBon Unn nocrnegHen Touke (B 3aBUCMMOCTU OT
napameTpoB CTOpPOHbI 06paboTkM U hriara MHBEPCUU, a Takke
paspelleHnss CMeHbl HanpaBneHus obpaboTku). [Ons 3aMKHYTbIX
KpMBbIX, €CfM He 3ajaHa HayanbHas Toyka B oOkHe Mopenb,
nogoxod K nepBoW Touke obpaboTKM OCYyLLEeCTBRSETCA K BHELUHEeMY
yriy WM camoMmy AOJIMHHOMY OTpPE3Ky aBTOMaTU4YecKu, UCXOOA W3
COOBpaXeHUN MUHMMM3ALMN NEPEXOLOB.

Mpun 06beanHEHNN paboumx XOO40B B Pe3ySbTUPYHOLLYIO TPAeKTOPUIO K
Hayany paboyero xoga ob6s3atenbHO AobaBnsieTcs  NOOXOA
yKasaHHOro Tuna, a B KoHue — oTxoa. MNopsiaok o6beauHeHus 3aBucuT
OT COYEeTaHWsi YCTaAHOBMEHHbIX (hfaroB: MMHUMMU3ALMA XOJOCTbIX
X0A0B, pa3pewwunTb o6paTHoe HanpaBneHue.

Ecnn paspelwweHo Ob6paTHoe HanpaBneHue ob6paboTkm KOHTYpPOB, TO
HanpasleHune 6y,u,eT Bbl6paHO ncxogsa n3 onTMalribHOCTU
o0beavHeHNsi, npuM  3TOM CTOpOHa 00paboTkMm KOHTypa He
nameHsietcs. MHadye oHO OydeT COOTBETCTBOBATb HanpaefieHWUIo,
3ajaHHoMy B okHe Mogaenb.
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5.2.8 Bbibopka obnacTu (kapmaHa un Konoaua)

Onepauus ucnonb3yeTcs ANs ABYX, OBYX C NMOMOBWHON KoopaNHATHOM
06paboTkM KapMaHOB W WM30NMPOBaHHbLIX obrnacTeil, a Tawkke Ons
npeaBapuTernbHoO BbIOOPKM MaTepuarna nepep rpaBUPOBasibHbIMU
onepauusiMu.

Tak xe kak U B TrpaBupoBasnbHOW onepauun, obpabaTbiBaemas
mMogernb (OpMMPYETCH M3 MPOEKUMIA KPMBbLIX Ha TOPU3OHTasbHYIO
nnockoctb. Mogenb cosgaeTcs  NyTeM  MOCIefoBaTeNbHOMo
[006aBMNeHnst KpMBBIX UK FPYNMN KPUBBIX B PE3yNbTUPYIOLLYI0 06racTb.
Jiobas kprBas MOXeT onpeaenaTb rpebeHb, KaHaBKy UM UHBEPCHYIO
KpUBYIO 3a0aHHON TOMLLUMHBI, KOOME TOrO, 3aMKHYTbIE KPUBbLIE MOTYyT
[06aBnATLCA B KayecTBe BbICTYNa, BnafuHbl WU WMHBEPCUOHHOW
o6nacTtn. OTAENbHO AN KaXOoW KPpUBOW UMK rpynmnbl KPUBLIX MOXET
OblTb YCTAHOBMEH OOMONHUTENbHbLIA MPUMYCK, KOTOpbIM GydeT
fo6aeneH K npunycky onepauuv. BokoBasi NOBepXHOCTb MoAEeNu He
obsizaTenbHO BepTuKanbHa, Yroll ee HakfioHa onpegensieTcs
3HayeHMeM GOKOBOro yrmna. OTo No3BOMsieT MCMoNb30BaThk onepauuio
ANs YepHOBOW BbIGOPKM MaTepuana nepea rpaBMpoBKONA.

B onepaumn npousBoamtca BbIOOpKa BCEro mMarepuana 3aroTOBKW,
HaxogsLWeroca CHapyxm oOT obpabaTbiBaeMoi MOZENMM U BHe
3anpeLleHHbIX 30H. 3arotoBka, 30Hbl 06paboTkm M 3anpelueHHble
30HbI 33a0TCSA NPOEKUMAMUN 3aMKHYThIX KPUBbIX.

MaTepuan ygansietcs crnow 3a Croem, C 3afaHHbIM Larom Mexay
cnosimun. B 3aBUCMMOCTM OT 3aaHHOW cTpaTerum, Matepuan Kaxaoro
CNnosi MOXeT y[anaTbCA CnMpanbHbIMW XO4aMu, HanpaBfieHHbIMU K
LEHTPY M OT LEeHTpa, a Takke napannenbHbiMu xogamu. lNepexoa k
cneaywowemy crnoto ob6paboTkM MOXET OCYLLECTBAATHCS MO0 OgHUM
13 cnocoboB Bpe3aHusi (0ceBoe, MO cnupanu, 3uraarom), nmbo yepes
TOYKM 3acBepnmBaHus. lNMpudem nouck nogxogdwiero no rnybuHe n
anameTpy OTBEPCTUSI CHayarna npou3BOAMTCS B CMUCKE OTBEPCTUM
onepauun, 3atem B CKBO3HOM CMMCKE OTBEPCTUN TEXHOIIOMMYECKOro
npouecca. Ecnu nogxogsawero OTBEPCTUS He HangeHo, To
KoopauHaThbl LeHTpa oTBEepcTUs nogbvpatotcs cuctemomn
aBToOMaTU4YeCKM, uncxogs M3 COoobpakeHu  ONTMMarbHOCTMU.
KoopavHaTbl LeHTpa HOBOrO OTBEpPCTUsi, MO  BO3MOXHOCTW,
okpyrnsitotcs. Ecnv npu co3gaHum onepaumy npoTtoTunom Gbina
ykasaHa onepaums obpaboTku OTBEPCTMI, TO CMUCOK OTBEPCTUN
OyoeT cKonupoBaH B OMepauuio M MCNOMb30BaH Mpu  MOMUCKE
noaxoasiLero oTBEPCTUS AN OMYCKaHUS MHCTPYMEHTA.

lMpn  wMcnonb3oBaHUM  JIOKanbHOW  CUCTEMbI  KOOpAMHAT UMK
NoBOPOTHOM ocKu, obpabaTbiBaemas Mogenb GopmMupyeTcss U3
NPOoEKLMI KpUBbIX Ha NNOCcKoCTb XY NoKanbHOW CUCTEMbI KOOpAUHAT,
crnov BbIGOPKM NapannenbHbl TON Xe MITOCKOCTY.

Ecnu wucnonb3yetcss WUHCTPYMEHT C (PaCOHHOW 4YacTbio, AnameTp
KOTOPOW MOCTEMNEHHO YMEHbLUAETCA K KOHEYHOW TOYKE MHCTPYMEHTA,
TO B onepauny MOXHO MCNONb30BaTb OMUMIO TPEXMEPHOW JopaboTkm
Ans 6onee TOYHOro ¢hopmmpoBaHus OOKOBOM MOBEPXHOCTU MOAEenu
OOHOBpPEMEHHO C BbIGOPKOW MaTepuana.
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5.2.9 YucroBas nocrionHasa onepauus

UnctoBaa nocrorvHas onepaums gaeT XOopowWun pesynbTat npu
obpaboTke pgeTtanem wunu ux 4vactem ¢ npeobnagaHMeM Y4yacTKOB
MOBEpXHOCTM OnuM3kMx K BepTuKanbHbIM. [Ona  nocnegyowen
O6pa6OTKI/I nonornx y4aCcTtkoB MOXHO MUCMOJ1b30BaTb NMOCTPOYHYHO UK
yrnpasngemyo YMCTOBYIO onepaumio.

Mogenb ana 4McTOBOM MOCMONHOW onepauun 3agaeTcs Habopom
TBEPAbLIX Temn, NOBEPXHOCTEW M CETOYHbIX 0ObEKTOB. [ns kaxaoro
reoMeTpmyeckoro obbekTa unu rpynnbl OOHLEKTOB MOXET ObITb
YCTaHOBIEH [OMONHUTENbLHBIN MPUMNYCK, KOTOPbIA Npu obpaboTke
Oynet pobaBneH kK OCHOBHOMY MPUMNYCKY onepauuu.

Ecnn 3arotoBka W orpaHnuMBampLllas MoAenb He 3afaHbl, TO
npou3sogutcd  obpaboTka  BCeW  OOCTYMHOW  MOBEPXHOCTU
obpabatbiBaemon mogenu. ViHaye obpabaTbiBaloTcsl NULb y4acTKM
MOBEPXHOCTM MOAENW, nexawme BHYTPU 3aroTOBKM U BHE
orpaHunymBatoLen mogenu.

3aroToBka MoxeT OblTb 3agaHa B Buae 6pycka, umnmHapa, OTrmvBKU C
MOCTOSIHHbIM  MPUMYCKOM  WNXM  NpuaMaTuyecko  OpMbl,  Kak
OCTaTOYHbIN ~ MaTepuan  nocrie  o6paboTkn  npedblayLwmmm
onepauusiMm, a Takke B Buae cBOOOAHOM reomeTpuyeckon moaenu,
cocTosillen u3 TBepAblX Tern, MOBEPXHOCTEN, CEeTOK W MNpu3Mm,
OCHOBaHUSAMMW KOTOPbIX SABMSATCA NPOEKUUM 3aMKHYTbIX KpuBbiX. B
orpaHuyMBaloLLen mogenu MoryT ObiTb yKasaHbl TBepgple Tena,
MOBEPXHOCTU U CETKWU, KOTOpble HeOBXOAMMO KOHTPONMpoBaTb Npu
obpaboTke, a TaKKke 30Hbl 00paboOTKM W 3anpeLieHHble 30Hbl,
3ajaHHble MPOEKUMAMN 3aMKHYTbIX KPUBbIX.

O6paboTka NOBEPXHOCTM AeTanu MNpPOU3BOAMTCS TFOPU3OHTasIbHbIMU
Xo4gamMu. Lar mMexay niocKoCTAMUM CcoceaHUX pa6o~mx XoO0oB MOXeT
ObITb MOCTOAHHBIM WA paccynTbiBaTbCA NCXo0aA U3 3a,anH0|7| BbICOTbI
rpebeLuka.

Mpn  wncnonb3oBaHUM  FOKanNbHOW  CUCTEMbI  KOOpAMHAT  UIU
MOBOPOTHOW OCK, MONoXeHne obpabaTbiBaemMor Mogenn He
MEHSIETCS, OCb BpaLLEeHWsi MHCTPYMEHTa CYMTaeTCs napannesibHon
ocu Z nokanbHOWM CUCTEMbI KoopauHaT, a Bce pabouve xoppl
pacnonaratTcsl napannienbHO TFOPU30OHTamNbHOW MMOCKOCTU TOW Xe
CUCTEMBbI.

O6pabaTtbiBaeMble y4acTKM MOBEPXHOCTM MoAenn MoryT 6biTb
orpaHuyeHbl B 3aBMCMMOCTU OT Yria HakrmoHa Hopmanu k ocu Z. Ecnu,
Hanpumep, TpebyeTcs o6paboTaTb KpyTbie Y4acCTKM C YrIIOM HakIloHa
HopManu K ocu Z Bonble 45°, TO crnegyeT YCTaHOBUTb 3HAYeHUs
MWUHUMArbHOrO M MakCUManbHOrO YrfioB HakroHa, COOTBETCTBEHHO,

45 n 90.
Takke BO3MOXHO HanoOXeHWe 3anpeTta Ha BXOXOEHWe B
pe3ynbTUPYIOLLYHO TpaeKkTopuio y4acTKOB obpaboTku

orpaHuuuBaloLLEen Modenu 1 y4actkoB obkaTa pebep.

Ob6benmHeHne pa60t-w|x Xo40B B €OUHYH TpPaeKTopuk MOXeT
BbIMNOJIHATECA B NOpAAKEe CBEepxXy BHU3 UMM CHU3Y BBEpPX. I'Iepexop.
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Mexay cocegHUMU paGO‘-IMMM Xo4aMU MOXET OCYLUEeCTBIIATLCA MO
NnOBEPXHOCTH, C pobaeneHnem oTxoga W noaxoga nmnbo yepes
6630I'IaCHyIO NJTOCKOCTb.

Moaxon

YucToByto MOCTPOYHYHD Onepauuio LienecoobpasHo MpUMEHSTb Ons
06paboTkM MONMOrMX Y4acTKOB MOBEPXHOCTU [AeTanu, a Takke
y4acTKOB Onu3kuX K BepTUKarbHbIM MPU HEBOMbLUOM OTKMOHEHUU
HOpManuM MOBEPXHOCTM OT MockocT paboyero xogja. [Ons
nocreaytwowlern aopaboTkm yvyacTkoB C OOMbLUMM HAKMOHOM fyuylle
MCMoNb30BaTb MOCMOWMHYID OMepauuio Unu  Apyryo  NocCTPOUHYHO
onepauuio, y KOTOPOM MNIOCKOCTU CTPOYEK NeprneHaunKynspHbI
NIOCKOCTAIM CTPOYEK NEPBOV OnepaLun.

ObpabaTbiBaemasi MOAeNb onepauuu 3agaetcs Habopom TBepabIX
TEN, TMOBEPXHOCTEM U CETOYHbIX OOBLEKTOB. [na  Kaxzoro
reoMeTpuyeckoro oGbekTa WM pynnbl OObLEKTOB MOXEeT OblTb
YCTaHOBMEH [AOMOSHUTENbHbIA MPUMYCK, KOTOPbIA npu obpaboTke
OyneT no6aBreH K OCHOBHOMY MPUMYCKY onepaumm.

Ecnu 3arotoBka u orpaHuvuMBaiowas Mogenb He 3adaHbl, TO
npon3BoOAMTCS obpaboTka BCEM  OOCTYMHON NMOBEPXHOCTU
obpabaTbiBaemori mogenu. MiHaye oOpabaTbiBaloTCsl NULb y4aCTKU
NOBEPXHOCTU Mogenu, nexatuine BHYTpPU 3aroToBKuU n BHE
orpaHuyMBatoLLen Mmoaenu.

3aroToBka MoxeT ObiTb 3agaHa B Buge bpycka, uMnvHapa, OTnmBKU C
MOCTOSIHHBIM ~ MPUMYCKOM WM MPU3MaTMYeckon  OpMbl,  Kak
OCTaTOYHbIN ~ MaTepuan  nocrie  obpaboTkm  Mpegblaywmmm
onepauusiMm, a Takke B Buae CBODOOOHON reoMeTpuYecKor Mogenu,
COCTOSILLIEN M3 TBepablX TesN, MOBEPXHOCTEN, CETOK W MpuUsMm,
OCHOBaHUSIMM KOTOPbIX SIBMSIOTCA MPOEKUUM 3aMKHYTbIX KpuBbIX. B
orpaHMYMBaloLLEN MoZenu MoryT ObiTb YykasaHbl TBepable Tena,
NMOBEPXHOCTM U CETKU, KOTOpble HEOOXOAMMO KOHTPONMpoBaTb MNpwu
obpaboTke, a Takke 30Hbl 00paboTKM M 3anpeLyeHHble 30Hbl,
3afaHHble NPOoeKUNAMU 3aMKHYTbIX KPDUBbIX.
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lpume4daHue:

Paboune xogpbl onepauun nexartr B cemencTBee napasnneribHbIX
BepPTUKalribHbIX nfiockocTten. NonoxeHne NOCKocTen 3agaetcd yrnom
mMexay 3TUMU NNOCKOCTAMU U OCbHO X. War Mexay nioCcKOCTAMU
coceaHux pa60qu XOOOB MOXET OblTb  MOCTOAHHLIM  UIK
paccynTbiBaTbCA NCXO0OA U3 3aaHHOW BbICOTbI rpe6eLU|<a.

MpuM  wncnonb3oBaHUM  fOKAnNbHOW  CUCTEMbl  KOOpAMHAT  MIu
MOBOPOTHOW OCKM, MonoxeHue obpabaTblBaeMon Modenu He
MEHSIeTCSl, OCb BpalleHWsi MHCTPYMEHTa cuYMTaeTcs napannenbHon
ocn Z nokanbHOM cUCTeMbl KoopauHaT, a Bce pabouyve xoAbl
pacnonaratTcs B MIOCKOCTAX, MNEPNeHOUKYNSAPHbIX FTOPU3OHTANbHON
MOCKOCTU FOKaNbHOW CUCTEMbI M 0DpasylomMx C ocbio X TOW e
CUCTEMbI 3aaHHbIN yron.

Ob6pabaTtbiBaemble y4acTKum MOBEPXHOCTM MoAenn MoryT ObiTb
orpaHuyeHbl B 3aBMCMMOCTU OT Yyria HakrmoHa Hopmanu k ocu Z. Ecnw,
Hanpumep, TpebyeTca obpaboTaTtb NofnorMe y4acTku ¢ YriioM HakoHa
Hopmanu K ocu Z MeHble 45°, To criegyeT YCTaHOBUTb 3HAYEHUS
MWUHMMAarbHOrO M MakCMMarbHOro YrfoB HaKMoHa, COOTBETCTBEHHO,
0° n 45°.

Uto6bl 0bpaboTaTb TONMbKO Yy4acTkM C HeOOMbLUMM OTKIOHEHWEM
HOpManu K MOBEPXHOCTU [feTanu OT nfockocTu pabodero xopa
crnegyeT BOCMOSMb30BaTbCs  OrpaHMyeHMemM  (ppoHTanbHOro yrna.
Hanpumep, ecnu TpebyeTca npou3Bectn 06paboTky AByMs
MOCTPOYHbIMW  OMNepauusMm C  B3aWMMHO  MNEepPneHAVKYISPHbIMU
nnockoctTaAMM paboumx xodoB, TO JNyylle YCTaHOBUTb 3HayeHue
dpoHTanbHoro yrna pasHbiM 45°. A ecnm obpaboTka nponsBoanTCs
cepven U3 Tpex NoCTpOYHbIX onepauumi, To 30°.

Ana  moeo umobbl  u3bexamb  noemopHou  obpabomku
20pU30HMaribHbIX y4acmkos, criedyem ycmaHo8umbs MosibKO Yy 00HOU
onepayuu MUHUMAaIIbHOE 3Ha4YeHUe yana Hak/ioHa HopMasiu pasHbIM
0°, a y ocmaribHbIX — HeMHO2UM bosibwe (K npumepy, 1° unu 2°).

Takke BO3MOXHO HanoOXeHWe 3anpeTta Ha BXOXOEHWe B
pPe3ynbTUPYIOLLYHO TpaeKkTopuio y4acTKOB obpaboTku
orpaHu4dMBatoLLen Mogenu n ydactkoB obkaTta pedep.

Ob6beanHeHne pabounmx XO4OB B €AUHYD TPaeKTopuIo MOXET
BbIMNOSHATLCS KaK C BbINOMHEHWEM YCIOBUS 06paboTKN TOMNBKO CHU3Y
BBEpPX, Tak M ©e3 Hero. [epexod Mexay cocegHuMu pabounmm
X04aMM MOXET OCYLLIECTBNSATLCA MO NOBEPXHOCTU, ¢ AobaBneHvem
oTxoda n nogxoga nubo vyepes 6e3onacHyo NOCKOCTb.
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5.2.11 Onepauus o6paboTKM NISIOCKUX
ropusoHTasrbHbIX y4acTKOB

Onepau,mo Ll,enecoo6pa3Ho ncnosmnb3oBaTb MNMpu Hann4dnm B Moaenn
MNOCKNX FTOPU3OHTArbHbIX HOBerHOCTeVI. 06pa60TKa npon3BoanTCA
cepuamMmn ropn3oHTarsribHbIX Xo040B JeXXallnxX Ha pa3HbIX YPOBHAX.

O6pabaTtbiBaemasi Mofenb 3agaeTcsds HabopoM MOBEPXHOCTEN W
CETOYHbIX OOBbEKTOB. [ns KaXAoro reoMeTpudeckoro obbekta unu
rpynnbl  OOBLEKTOB MOXeT ObiTb YCTaHOBMEH [OOMNOSTHUTESbHbIN
npunyck, KoTopbid npu obpaboTke OyaeT [obGaBneH K OCHOBHOMY
NpUNycKy onepauuu.

Mpu pobGaBrneHWM 3nemMeHTOB B MoZenb  orepauumM  Bce
rOpu3oHTanbHble  y4acTKM  BblAENATCA  aBTomaTtuyecku. [pu
npopucoeke obpabaTbiBaemMo MOAENM 3TW  Y4aCTKM  PUCYIOTCS
apyrum  uBeTtom ans Gonbwel HarnsgHocTn. Bcesi  ocTtanbHas
NoBepXHOCTb 0bpabaTbiBAaEMO MOAENN KOHTPOMMPYETCS, TaK XKe Kak
1 orpaHMuYmMBaroLLas MoAesb, YTo No3BoNseT n3bexaTb 3ape3os.

YunTbiBaeTcss TUN pesepoBaHns (MONYTHOE WNN BCTPEYHOE) B
npolecce pacyeta Tpaektopuu. Onepauusi No3BoNseT UTHOPUPOBATb
oTBepcTua B o0OpabaTbiBaeMoW MOAENU pasmMepoM  MeHblue
YKa3aHHOro, OCTaBnssa Ux Ans ganbHenwen obpaboTku.

I'IpmmeHeHme YNCTOBOINo npoxodga B Mf1aHe nNo3BoNdAeT MNoJlyyYnTb
Oonee BbLICOKOE Ka4yecTBO NOBEPXHOCTN 3a cYeT HebonbLIOoro
npeaBapuTesribHO OCTaBJIEHHOIO YACTOBOIO Npunycka.

Boibopka maTepuana MOXeT MPOBOAUTLCS C  MCMOSNb30BaHUEM
TpoxougansHowm o6paboTku.

5.2.12 YucrtoBas ynpasnsemas onepauus

/. ; -"I"‘."IJIII{I | LEEARRAANY)
if

/” m\mm\

UuctoBas ynpaBnsiemass onepauusi ycrnewiHo npuUMeHsieTcs npu
06paboTke OTAenbHbIX 30H [AeTanu CO CHOXHbIMU BbITAHYTbIMM
KPUBOMMHENHbIMU NoBepxHocTAMU. LlenecoobpasHo ucnonb3oBaTb
eé ans gopaboTkM y4acTKOB MOBEPXHOCTU deTanu creumduyeckon
dopmbl, Onsi o6paboTkM psiga getaneit ¢ NnaBHbIM W3MEHEHUEM
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reoMeTpun MOBEPXHOCTU, a TaK Xe ANd dpe3epoBaHus HaAONUcen u
PWCYHKOB Ha MOBEPXHOCTU AeTtanu. [pu MCNonb30BaHMM YUCTOBOW
ynpaBnsemMon onepaumM Ans o6paboTkm  MOnormx  y4yacTkoB
MOBEPXHOCTM AeTann peKkoMeHOyeTCs WCMOoNb30BaTb B KayecTBe
HanpaBMsOWMX KPMBbIX MX BHELUHIOW ornbatowyo n crpaTernio
BOONb KpuBbiX. A npu 06paboTke KpyTbiX Y4aCTKOB — cCTpaTerunto
nonepék KpMBbIX C TAKMMM XKe HanpaBnsAoLwLMMN.

ObpabaTtbiBaemasa mogenb onepauuy 3agaetcss HabopoM TBepAbiX
Ten, TMOBEPXHOCTEA W CEeTOYHbIX ObbekToB. [ns  kaxgoro
reomeTpuyeckoro obbekta unu rpynnbl OOBEKTOB MOXeT ObiTb
YCTaHOBMEH [AOMOMHUTENbHBIN MNPUNYCK, KOTOpbIA npu o06paboTke
6yneT nobaBneH K OCHOBHOMY NPUMYCKY onepauum.

Ecnn 3arotoBka W orpaHnuMBalpLwlas MoAenb He 3adaHbl, TO
npomsBogutcs  obpaboTka BCEM  OOCTYMHOW NMOBEPXHOCTU
obpabatbiBaemon mogenu. ViHaye obpabaTbiBaloTcsl NULb y4acTKM
MOBEPXHOCTM MOAENW, nexawme BHYTPU 3aroTOBKM U BHE
OorpaHuyMBaoLLEen Moaenu.

3arotoBka MoxeT ObiTb 3agaHa B Buae bpycka, uMnvHapa, OTnmnBKu C
MOCTOSIHHLIM ~ MPUMYCKOM UMM NpU3MaTu4eckon  popmbl,  Kak
OCTaTOYHbIA ~ MaTepuan  nocrie  06paboTknm  npegblayLwmmMm
onepauusiMm, a Takke B BMae CBOOOOHON reOMeTpPUYECKO Moaenu,
cocTosilen u3 TBepAblX Temn, MNOBEPXHOCTEW, CETOK U MNpuU3M,
OCHOBaHUSIMM KOTOPbIX SIBMSILOTCA MPOEKUUM 3aMKHYTbIX KpuBbIX. B
orpaHuYMBaloLLE MOZenM MoryT ObiTb YykasaHbl TBepable Tena,
MOBEPXHOCTU U CETKWU, KOTOpble HEOOXOAMMO KOHTPONMpoOBaTb Npu
obpaboTke, a TaKKke 30Hbl 00pabOTKM W 3anpeLieHHble 30Hbl,
3a/jaHHble MPOEKUMAMU 3aMKHYTbIX KPUBbIX.

Kak n B noctpo4dHon onepaumm, obpaboTka NOBEPXHOCTU OOBHLEMHOW
Mogenu npounsBOAUTCS OTENbHbIMU CTpoykamu. B 3aBucmmoctu ot
napameTpoB onepauuu, CTPOYKM nexat nubo B cemeincTse
BEPTUKanbHbIX NIOCKOCTEN (MONEpéKk HanpaBnstoLWMX KpuBbIX), Ninbo
B CeMeNcTBe BepTuKarnbHbIX MaTeMaTU4eckux UMnmMHgpos, dopma u
pacnosioXeHWe KOTOpbIX 3adaeTcsa HanpasnsaoWwuMn KpuebiMK (BAOSb
Hanpasnsowmx Kpueblx). LWar mexagy cocegHumn pabounmm xogamu
MOXeT ObITb NOCTOAHHBIM MMM PacCUYNTbIBATLCSA UCXOAA U3 3a4aHHOMN
BbICOTbI rpebeLuka.

Mpn  ncnonb3oBaHUM  fOKaNbHOWM  CUCTEMbI  KOOpAWHAT — Unu
MOBOPOTHOW OCK, TMOJioXeHne obpabaTbiBaeMo MoOAeNn He
MEHSIeTCs, OCb BpaLleHWs MHCTPYMEHTa CyYMTaeTcs napannefnbHON
ocu Z nokanbHOW CUCTEMbl KoopauHat, a Bce pabouve xodbl
pacnonaralTCA B MMOCKOCTAX WU MaTeMaTUyeckux UunuMHapax,
nepneHanKyNspHbIX FOPU3OHTANbHOM NIIOCKOCTM TON XKE CUCTEMBbI.

O6pabaTtbiBaemMble y4acTKM MOBEPXHOCTM MoOZENN MOryT ObiTb
orpaHuyeHbl B 3aBMCMMOCTU OT Yria HakmoHa Hopmanu k ocu Z. Ecnu,
Hanpumep, Tpebyetca obpaboTaTb NOMOrMe y4acTku C YoM HakroHa
HopManu K ocn Z meHblwe 30°, TO cregyeT YCTaHOBUTb 3HAYeHMus
MWHMMAarnbHOrO M MakCMMaribHOIO YIfOB HaKIOHa, COOTBETCTBEHHO,
0° n 30°.

UTto6bl 0OpaboTaTb TONMBKO Yy4acTkM C HeOOMbLUMM OTKITOHEHWEM
HOpManu K MOBEPXHOCTW AeTanu OT MOBepxHOCTM paboyvero xopga
crnegyeT BOCMOMb30BaTbCA  OrpaHuyeHvem (ppoHTanbHOro yrna.
Hanpumep, ecnn T1pebyetrca npoussectn o06paboTky y4vacTkos
MOBEPXHOCTM AeTanu NpakTUYecKn nepneHanKynsipHbIX NOBEPXHOCTU
pabouyero xoga, TO criegyeT YCTaHOBUTb Hebonblioe 3HayeHue
¢poHTanbHOro (Hanpumep, B npegenax 5°).

Takke BO3MOXHO HamnoXxeHue 3anpeTta Ha BXOXOEHWE B
pe3yrbTUPYIOLLYH TpaekToputo yYacTKoB obpaboTku
orpaHuumBaloLLeil Modenu 1 y4actkoB obkaTa pebep.
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O6beanHeHne pa6oq|/|x Xo4oB B €OAUMHYK TpPaeKToOpU MOXKEeT
BbIMNOJTHATLCA KaK C BbIMOJIHEHNEM YCIOBUA O6pa6OTKM TOJIbKO CHU3Y
BBEPX, TaK " 0e3 Hero. I'Iepexop, mMexay cocegHnMU p860'~IVIMVI
Xo4oamMn MOXeT OCYLLEeCTBNATbCA MO MNOBEPXHOCTHU, C nobaBneHnem

oTxoda n nogxoga nnbo yepea Ge3onacHyt NOCKOCTb.

5.2.13 YucroBasa KoMOMHUpOBaHHaA onepauusa
(nocnonHo - ynpaBnsiemas)

YnuctoBonM  KOMOMHMPOBAHHOM  Ornepauuen  OLMHAKOBO

06pabaTbiBaloTCA Kak Moriorne, Tak U KpyTble yyYacTku. [JocTaTouHO
paBHOMepHasi  BbicoTa rpebellka nonyyaetcs  gaxe
MCMoNb30BaHUN MNOCTOsIHHOrO Lwara. KomGuHupoBaHHaa obpaboTka
obecneunBaeT Gonee nerkve ycrnoBusi paboTbl UHCTPYMEHTA, 4TO B
CBOIO O4vepenb MO3BONSET MPUMEHATb YANMHEHHbIA WHCTPYMEHT
MeHblwero  avameTtpa. Onepaums  NO3BONSIET  MPOU3BOAUTL
KauyeCTBEHHY YMCTOBYIO 06paboTKy BHE 3aBUCUMOCTU OT CIOXHOCTU
penbega MoBEPXHOCTU MOAENN, a TaK e MUHUMU3NPOBaTbL BpPEMS

0obpaboTkn.

O6pabaTtbiBaemass Mopernb 3agaetcd Habopom TBepablx —Ten,
NMOBEPXHOCTEN N CETOUHbIX OOBEKTOB. [Insi KaXX4oro reoMeTpn4eckoro
obbekta wnu  rpynnbl  OOBbEKTOB MOXeT ObiTb  YCTaHOBIIEH
OOMONHUTENBLHBIA NPUNYCK, KOTOPbIN Npn obpaboTke ByaeT pobasneH

K OCHOBHOMY MpUYyCKy onepawuu.

Ecnn 3arotoBka U orpaHvumBarollas Mofenb He 3ajaHbl,
npou3BoguTca  obpaboTka  BCel  [OCTYNHOW  MOBEPXHOCTU
obpabaTtbiBaemon Mogenu. VMiHavye obpabaTtbiBaloTCA NULb y4acTKu

NnoBepxXHOCTM  MoAenun, nexauwune BHYTPU  3aroToBKU
OrpaHl/I‘-IVIBa}OLLI,eﬁ mMmoaenun.

3aroToBka MoXeT ObITb 3adaHa B Buae bpycka, umnuMHapa, OTnmBKN C
NMOCTOSAHHBIM ~ MPUMYCKOM UM NpuamMaTn4eckon  oopmbl,
OCTaTOYHbIA ~ MaTepuan  nocrne  obpaboTkm npeabiaywmmm
onepauusaMu, a Takke B Buage CBOOOAHOM reomMeTpmyeckon mogdenm,
cocTosilen wu3 TBepAdblX Ten, MNOBEPXHOCTEW, CEeTOK U MpuU3M,
OCHOBaHNUAMU KOTOPbIX ABMAKTCA MPOEKUMN 3aMKHYTbIX KPUBbIX. B
orpaHuyMBaroLen modenu MoryT ObiTb YykasaHbl TBepable Tena,
NMOBEPXHOCTU U CETKW, KOTOpble HEOOXOOAMMO KOHTPONUPOBAaTb MpU
obpaboTke, a Takke 30Hbl 00paboTkM W 3anpelleHHble 30Hbl,

3afaHHble NPOEeKUNAMU 3aMKHYTbIX KDUBbIX.
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Tpaektopus ona obpaboTkM MOBEpPXHOCTU AeTanu opMupyeTcs B
ABa aTtana. CHavana CTposATCA ropu3oHTanbHble XO4bl MHCTPYMEHTA
(kak B noOCronMHon onepaumn), a 3aTem Ana HegopabOTaHHbIX
y4acTKOB MO MpasBunaM ynpasnseMon onepauum [ocTpavBaeTcs
TpaekTopus BAOMb  HanNpaBnsOWMX KPUBbIX  (HanpaBnsowWUMu
KPUBbIMM B 3TOM Cryvae crnyxaT rpaHvubl HegopaboTaHHbIX 30H).
Takum obpasom, 6nu3kne K BepTUKarnbHbIM Y4acTKM MOBEPXHOCTU
Aetanu obpabaTtbiBaloTCA Kak B MOCMOWHOW onepauun, a nonorve —
Kak B ynpaBnsemon. YTo M no3BonseT Monyuntb pPaBHOMEPHYHO
obpaboTky onsa getanen, npaktudecku, nobor dopmbl. LWar mexay
Xo[aMu 3agaeTcs OTAeNbHO Mo BEPTMKaNu U B NinaHe, a Takke MoxeT
ObITb BbIYMCIEH UCXOAS U3 3a4aHHON BbICOTHI rpebeLLka.

Mpn  MCMONb30BaHUM  JIOKaNbHOW  CUCTEMbI  KOOpAMHAT  UIU
MOBOPOTHOW OCK, TMOJIoXKeHne obpabaTbiBaeMo MoAenn He
MEHSIETCS, OCb BpaLlEeHWs MHCTPYMEHTa CuYMTaeTcs napanenbHon
ocM Z noKanbHOW CUCTEMbl KOOPAMHAT, FOpPU3OHTarnbHble XOdbl
pacnonaratoTca napannenbHo nrockoctn XY TOM Xe CUCTeMbl, a
3aTeM HepopaboTaHHble Yy4yacTku obpabaTbiBaloTCA MO  3aKkoHaM
yrnpaBnsemon onepaumm.

Takke BO3MOXHO HanoOXeHWe 3anpeTta Ha BXOXOEHWe B
pe3ynbTUPYIOLLYHO TpaeKkTopuio y4acTKOB obpaboTku
orpaHu4dMBatoLLen Mogenu n ydactkoB obkata pedep.

Ob6beanHeHne pabounmx XO4OB B €AUHYHD TPaeKTopuIo MOXET
BbIMNOSNHATLCA B MOPSiAKE CBEpXY BHW3 WUnM cHU3y BBepx. lepexon
Mexay cocegHVMM pabouMmmn XodamMu MOXKET OCYLLECTBRSATLCA MO
NMoBEpPXHOCTU, C pobaBneHmem oTxoda M noaxoga nunbo 4yepes
©e30nacHyto NOCKOCTb.

5.2.14 YuncrtoBasa nocTpoyHasi ONTUMU3MPOBaHHas
onepauusa (NOCTPOYHO-NOCTPOYHas)

UuctoBass nocTpoyHas ONTUMWU3MPOBAHHas onepauusi COCTOMT M3
OBYX YMCTOBbIX MOCTPOYHbIX oOnepauunii, pabouve xoabl KOTOPbIX
nexaTt BO B3aUMHO NeprneHanKynspHbIX NiockocTax. MNapameTpbl 3TUX
onepauuin 3anofiHATCA Takum obpasoM, 4ToObl kaxaas onepauus
obpabaTtbiBana nNuLlb Te€ y4acTKM MOBEPXHOCTU AeTanu, Ha KOTOpbIX
npn Takon obpaboTke pesynbTaT OymeT onTumaneH. brnaropaps
3TOMY [OCTUraeTcsi paBHOMEPHOE KayecTBO 00paboTkm Ha Bcen
NOBEPXHOCTU aetanu. Mcnonb3oBaHune NOCTPOYHO-
OI'ITI/IMI/I3VIpOBaHHOl7I onepaunn no3BondeT npon3BoanTb
KayecTBeHHyt0 0b6paboTky mMogenem CcO  CRoXHOW  dhopmon
MOBEPXHOCTU, @ TaK XXe MUHUMN3MPOBATbL BpeMsi 06paboTku.

Bce napameTpbl napbl  MOCTPOYHbIX  OMeEpauuin  ABNSKTCA
B3aUMOCBSI3aHHbIMW, TO €CTb MpUM  WU3MEHEHWM  Kakoro-nmbo
napameTpa OOHOW  onepauuMum  aBTOMATUYECKM  M3MEHsieTCcs
COOTBETCTBYIOLLEE 3HaAyYeHMe napamMeTpa B MapHOW onepauuu.
UckniodeHnem sIBNSETCA NWWb Yron Mexay MroCKOCTaMM paboumx
X00OB M OCbl0 X — AN napHOM onepauuu 3HavyeHue yrna
yCTaHaBnMBaeTCcs Takum o6pasom, 4Tobbl MAOCKOCTN paboumnx XxoOoB
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OCTaBalniuCb nepneHanKynapHbIMA. Takoe npasuno n3baBnseT oT
HeobxoaMMocTn HacTpanBaTb obe onepaunn no oTaesibHOCTW. Ha6op
napamMmeTpoB KaXKgom M3 YNCTOBbIX MOCTPOYHbIX onepau,w?l NOJTHOCTbIO
coBnagaeT ¢ OObIYHbIM Ha60p0M napamMmeTpoB Takmnx onepaLlel.

lMpn cosgaHum napbl MOCTPOYHBIX OMepauuMi ANnd  OOCTUXKEeHUs
ONTMManbHOro pesynbTaTa ux napameTpbl 3anOSHATCS Creaylwmum
obpasomM. Yron wmexay MrocKocTaMM paboumx XO[4oB BTOPOM
onepauun n ocblo X yctaHasnuasaetcd Ha 90° 6onblue, YeM y NepBon.
PpoHTanbHbIN yron y obenx onepauuin 3agaetcs paBHbiM 45°, 4TobbI
nobon  HakMOHHbIM  yyacTok obpabaTtbiBancss TONMbKO  OOHOW
onepauunen. MuUHUMarnbHbIA Yron HaknoHa Hopmanu K ocu Z ans
nepesoKr orepauun ycrtaHaBnueaeTcsd pasHbiM 0°, a Ang BTOpon —
paBHbIM 1° (TO eCTb rOpu3oHTarnbHble y4vacTkm obpabaTbiBatoTcs
TONMbKO NepBoK onepauuent). MakcumanbeHbIA Yrosnl HakfioHa Hopmanu
ans obeunx onepaumi 3agaetca 90°, 4TO COOTBETCTBYET 3HAYEHUIO
6e3 orpaHnyeHns obpaboTku.

O6pabaTbiBaemasi mMoJenb ans YyncToBoOMn NOCTPOYHOM
ONTMMW3NPOBAHHON onepauun 3agaeTcd Habopom TBepablx Ten,
NOBEPXHOCTEN N CETOYHbIX 0OBEKTOB. [1Nns KaXgoro reomeTpmu4eckoro
obbekta wunu rpynnbl  0O6bEKTOB MOXeT OblTb  yCTaHOBMEH
OOMONHUTENBHBIN NPUNYCK, KOTOPbIN Npn obpaboTke ByaeT gobasneH
K OCHOBHOMY MpUMyCKy onepaLuu.

Ecnu 3arotoBka U orpaHuuMBaiollas MoAenb He 3adaHbl, TO
npou3BoguTca  obpaboTka  BCe  LOCTYNHOW  MOBEPXHOCTU
obpabaTtbiBaemon mogenu. ViHade obpabaTtbiBalOTCA NULb y4acTKu
MOBEPXHOCTM MOAENW, Nexawme BHYTPU 3aroTOBKM W BHE
orpaHuMYMBatoLLEN MOAENMN.

3aroTtoBka MOXeT ObITb 3afaHa B Buae Gpycka, umnuHgpa, oOTIIMBKK C
NMOCTOSAHHBIM ~ MPUMYCKOM UM NpuamaTu4eckon  ¢opMmbl, Kak
OCTaTOYHbIA ~ MaTepuan  nocrne  o6paboTkm npeabiaywmmm
onepauusaMun, a Takke B Buae CBOOOAHOM reomeTpmyeckon moaenu,
cocTosilen wu3 TBepAdblX Ten, MNOBEpPXHOCTEeW, CEeTOK U MpuU3M,
OCHOBaHUSIMM KOTOPbIX SIBNSKTCA MPOEKLMN 3aMKHYTbIX KpMBbIX. B
orpaHuudMBaloLLen mModenu MoryT ObiTb YyKasaHbl TBepAble Tena,
NMOBEPXHOCTM M CETKW, KOTOpble HeoOXOoOAUMO KOHTpPONMpoBaTb Npwu
obpaboTke, a Takke 30Hbl 00paboTkM W 3anpelleHHble 30Hbl,
3aJaHHbIe MPOEKUNAMN 3aMKHYTbIX KPUBBIX.

Paboune xoabl onepauny nexaT B ABYX CEMENCTBAx napannesnbHbiX
BEpTUKaIbHbIX M10CKOCTEN. [1110CKOCTM pasHbIX CEMENCTB (onepaumi)
nepneHavkynspHbl gpyr apyry. [lonoxeHue nnockocTen 3agaetcs
YoM  Mexgy 9TumMu  nnockoctaMm u ocbto X, War  mexay
MJIOCKOCTAMU coceaHUX pa6oqu X040B MOXeT ObITb MOCTOSIHHbLIM
Unn paccynTbliBaTbCA nCXoaq n3 3a,anH0|7| BbICOTbI rpe6e|.u|<a.

I'Ipm ncnonb3oBaHUn nokanbHoOn CUCTEMBbI KoopaunHat mnnn
I'IOBOpOTHOIZ rONoBKW, MNOJNoXeHne 06pa6aTb|BaeM0|7| mMmoaenn He
MEHAETCA, OCb BpalleHUA UHCTPYyMEeHTa CYUTaeTCA napanneanon
ocun Z nokanbHOW CUCTEMBbI KoopouHat, a BCe pa6oq|/|e Xoabl
pacnonararTca B MJIOCKOCTAX, NnepneHankKynAapHbIX rOpMSOHTaﬂbHOVI
NSIOCKOCTU NIOKarbHOM CUCTEMBI.

Takke BO3MOXHO HanoXeHWe 3anpeTa Ha BXOXAEeHWe B
pPe3ynbTUPYIOLLIYIO TPaeKTopuio y4acTKoB 0obpaboTkn
OorpaHu4MBaloLLIEN MOOENWN N y4acTKOB obkaTa pebep.

O6benuHeHne pabouMx XOOOB B €OMHYK TPaeKTOpUlD MOXET
BbINOSHATLCS Kak C BbIMONTHEHMEM YCrOoBUsi 06paboTKM TOMBLKO CHU3Y
BBEpPX, Tak u 6e3 Hero. [lepexon mexgy cocegHumn pabouvmm
XO4aMu MOXET OCYLLUEeCTBNATLCA MO MOBEPXHOCTU, C AobaBneHvem
oTxoga v nogxona nnbo Yepes 6e3onacHyo NITOCKOCTb.
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lpume4daHue:

C uenbio obecriedeHuss ceafaxeHHoOCmMuU 8 30He 2paHuubl,
pekoMmeHdyemcs obecneyumb <Haxnécm> mpaekmopuli napHbIX
onepayul, 0Ons 4eeo Heobxodumo 3adamb repeKkpbimue yearos.
Hanpumep, y nepeol onepayuu 3HadyeHuUe hpoHmarnsHo20 yana 46
epadycos, y 8mopozo moxe 46.

5.2.15 YucroBas KkomnnekcHas onepaums (MOCNOUHO-
NOCTPOYHanA)

UucToBas komnrekcHas onepaumsi COCTaBnseTCs U3 ABYX YMCTOBbIX
onepauun: MNOCTPOYHOMW UK nocronHon. [lapameTpbl onepauumn
BblbupatoTca Tak, 4TOGblI Monorne yyactkM  obpabaTtbiBanuch
MOCTPOYHON oOnepauuen, a yyacTkm Onuskue K BepTUKanbHbIM —
nocrionHon. B pesynbTate [OOCTUraeTcsi paBHOMEPHOE KayecTBO
06paboTkn Bcen noBepxHocTu getanu. Npu KomnnekcHon obpaboTke
obecneynBatoTca Gonee nerkne ycrnosus paboTbl MHCTPYMEHTA, YTO B
CBOK oO4epedb MO3BOMSET MNPUMEHATb YOJMHEHHbIA WHCTPYMEHT
MeHbllero  gvameTtpa. Onepauus  No3BONsieT  NPOM3BOAUTL
KayecTBeHHyl0 006paboTky npwu nwbom penbede MNOBEPXHOCTU
MOZENW, a Tak Xe MUHUMU3NPOBATb BpeMsi 06paboTku.

MapameTpbl onepauni SBMASIOTCA B3aMMOCBA3aHHBIMWU, TO €CTb Mpu
M3MEeHeHNN napamMeTpa OOHOW onepauuy OOHOBPEMEHHO Takoe Xe
3HaYeHme 3aHOCUTCA N B CXOXUI NapameTp B NapHOW onepauun, ecrnm
Takon napameTp y Heé cyulecTtByeT. Takoe npaBuno usbaenaert oT
Heob6xoQMMOCTK HacTpamBaTb 06e onepaumm no otaensHocTu. Habop
napameTpoB MNOCTPOYHOM W MOCMOWHOW oOnepauun NOSTHOCTbIO
coBnagaet ¢ 06bl4HbIM HABOPOM NapameTPOB TakMx onepaLmi.

Mpu co3gaHum napbl onepaumi Ans OOCTWKEHWS ONTMMAlbHOMo
pesynbTata Ux MapameTpbl 3arnofHATCA cregylwmm obpasom. Y
MOCTPOYHOM oOnepaumMm MUHMManbHbI W MakCUMasbHbIA  YIibl
HakfoHa HopManmM K oOcM Z yCTaHaBNMBAKOTCA  pPaBHbIMMU,
cootBeTcTBeHHO, 0° un 45° a [ana nocCnowHoWM  onepauun
COOTBETCTBYOLLME YIIbl paBHbl 45° 1 90°. To ecTb ecnv Ha y4vacTtke
NMOBEPXHOCTM AeTanu yron mexgy ocblo Z n Hopmarnbto MeHbLue 45°,
TO OH obpabaTbiBaeTCa NOCTPOYHOW onepaunen, nHavye — NOCIONHON.

ObpabaTtbiBaemas Mogenb Ans YUCTOBOW MOCTPOYHOM KOMIMIIEKCHOM
onepaumn 3agaetca Habopom TBepAblX Terl, MOBEPXHOCTEW W
CeTOYHbIX OOBbEKTOB. [N KaXaoro reoMeTpuyeckoro obbekta wunu
rpynnbl  OGBbEKTOB MOXeT ObiTb YCTaHOBMEH [AOMNOSHUTESbHbIN
npunyck, KoTopbii npu obpaboTke OygeT gobGaBneH K OCHOBHOMY
NpUNycKy onepauuu.

Ecnn 3arotoBka W orpaHunuMBampLllas MoAenb He 3afaHbl, TO
npomsBoguTca  obpaboTka BCEM  OOCTYMHOW NMOBEPXHOCTU
obpabatbiBaemon mogenu. ViHaye obpabaTbiBaloTcsl NULb y4acTKM
MOBEPXHOCTM MOAENW, nexawme BHYTPU 3aroTOBKM U BHE
orpaHuyMBaloLLEe Mogenu.

3aroToBka MoxeT OblTb 3agaHa B Buae 6pycka, umnmHapa, OTrmvBKU C
MOCTOSIHHbIM  MPUMYCKOM  WUNKM  NpuaMaTuyecko  OpMbl,  Kak

1-165



SprutCAM

OCTaTOYHbIN  MaTepuan  nocrie  obpaboTkM  Mpegblaywmmm
onepauusiMu, a Takke B Buae CBOOOAHON reoMeTpUYecKo Moaenu,
COCTOSILLIEN M3 TBepAblX TesN, MOBEPXHOCTEN, CETOK W MpuUsMm,
OCHOBaHUSIMM KOTOPbIX SIBMSOTCA MPOEKUUM 3aMKHYTbIX KpuBbIX. B
orpaHMYMBaloLLEN MoOZenu MoryT ObiTb YykasaHbl TBepable Tena,
NMOBEPXHOCTM U CETKWU, KOTOpble HEOOXOAMMO KOHTPONMpoBaTb Mpwu
obpaboTke, a Takke 30Hbl 00paboOTKM M 3anpeLieHHble 30Hbl,
3afaHHble NPOoeKUNAMU 3aMKHYTbIX KPDUBbIX.

Paboune xopbl MOCTPOYHOW oOnepauuy nexar B CeMelncTBe
napannenbHbiX BepTUKanbHbIX MMOCKOCTEW, a MNOCMAOMHOM — B
CeMENCTBE rOpPU3OHTarnbHbIX MNOCKocTeN. [lonoxeHne nnockocTen
NOCTPOYHOM onepauun 3agaeTcs yrinom Mexay 3TUMU NAOCKOCTSMU U
ocbto X. Llar mexagy nnockocTamu cocefgHux paboymx xopoB Ans
obeunx onepauun MOXET ObITb MOCTOSIHHBIM WM PacCYUTLIBATLCS
ncxoas U3 3afaHHoN BbICOTbI rpebeLuka.

lMpn  wMcnonb3oBaHUM  JIOKanbHOW  CUCTEMbI  KOOpPAMHAT UMK
NMOBOPOTHOM OCKM, MOJNIOXeHne obpabaTbiBaeMo MoOOenu He
MEHSIETCS, OCb BpaLLEHWs MHCTPYMEHTa CuYMTaeTcs napansenbHon
ocM  Z nokanbHOM CUCTeMbl KoopauHaT, Bce paboyve xodbl
NOCTPOYHON onepauun pacnonararTcs B NOCKOCTSX,
nepneHankynspHbIX — FOPU3OHTaNbHON NMOCKOCTU  flOKanbHOW
CUCTEMBI, @ MOCNOWHOW — NapannenbHbIX en.

Takke BO3MOXHO HanoXeHMe 3anpeTta Ha BXOXAeHne B
pPe3ynbTUPYIOLLYHO TpaekToputo y4acTKOB 06paboTku
orpaHuuMBaloLLEe MoOAeNu 1 y4acTkoB obkaTa pebep.

Mepexon mexay cocegHMMM pabounmy xopamu npy obbeanHeHUn B
pe3ynbTUPYIOLLY0  TPAEKTOpU0  MOXET  OCYLLUECTBMATbCA MO
NoBEpPXHOCTW, C p[obaBneHnmem oTxoda M noaxoga Imbo uyepes
6e30nacHyH NIIOCKOCTb.

5.2.16 YepHoBasi nocnonHas onepauus

UepHoBas nocnoviHaa onepaumss MNpUMEHseTcs Ans MNepBUYHON
YepHoBOM 00paboTkn peTanen CnoXxHonm OpMbl, KOTOpblE UMEIT
3HaYUTENbHbIE FEOMETPUYECKNE OTNNYUA OT 3aroTOBKU.

O6pabaTtbiBaemasas Mogenb 3agjaetcd Habopom TBepablix Ten,
NMOBEPXHOCTEN M CETOYHbLIX OOBEKTOB. [lMsi KaXaoro reoMeTpUYecKoro
obbekta wnM  rpynnbl  OOGBHLEKTOB  MOXeT OblTb  yCTaHOBIEH
OOMONHUTENbHBIV NPUNYCK, KOTOPbI Npu obpaboTke OyaeT nobasneH
K OCHOBHOMY MPUMYCKYy onepawuu.

3aroTtoBka MOXeT 6bITb 3afaHa B Buae Gpycka, umnuHgpa, oTIIMBKK C
NMOCTOSAHHBIM ~ MPUMYCKOM UM npuamaTudeckon  ¢opmbl, Kak
OCTaTO4HbIN ~ MaTepuan  nocre  obpaboTku npeabiayLwmmm
onepauusaMun, a Takke B Buae CBOOOAHOM reomeTpuyeckon moaenu,
cocTosilen wu3 TBepAdblX Ten, MNOBEPXHOCTEW, CEeTOK U MNpuU3M,
OCHOBaHUSAMW KOTOPbIX SABMASKTCHA NPOEKUMUA 3aMKHYTbIX KpuBbIX. B
orpaHuyMBaloLLlen modenu MoryT ObiTb YyKasaHbl TBepAble Tena,

1-166



Co30daHue mexHosio2uu obpabomku n

MOBEPXHOCTU U CETKWU, KOTOpble HEOOXOAMMO KOHTPONMpOBaTb Npu
obpaboTke, a TaKKe 30Hbl 00pabOTKM W 3anpeLlleHHble 30Hbl,
3a/jaHHble MPOEKUMAMU 3aMKHYTbIX KPUBbIX.

B onepaumn npousBoamtca BbIOOpKa BCEro Marepuana 3aroTOBKW,
HaxoOsLLEerocs CHapyxum oT obpabaTbiBaeMon MOOENnM W BHe
orpaHuydmBatoen mogenn. Martepuan ygansietcs ropusaoHTanbHbIMM
Xo4amMnm MHCTPYMeHTa cnou 3a crnoem. UWar (i TonwmHa
CHMMaeMOoro crnosi) MoXeT OblTb MOCTOSIHHLIM WIIN paccYUTbIBATLCSA
NCX0As U3 3aAaHHOM BbICOThl rpebellka. B 3aBMCUMMOCTM OT 3agaHHOM
cTpaTerumn, matepuan Kaaoro criost MOXeT yAanaTbcs cnupanbHbIMM
XO4aMu, HanpaefeHHbIMW K LEHTPY W OT UeHTpa, a Takke
napannenbHbIMU Xo4amu.

Mepexon k crnegyrowemy criolo 06paboTKM MOXET OCYLLECTBMATHCA
nnbo ogHMM u3 cnocoboB Bpe3aHus (oceBoe, MO cnupanu, 3ur3arom),
nmnbo yepes TOYKM 3acBepnvBaHus. [lpyyem nouck nogxogswiero no
rnybuHe 1 guameTpy OTBEpPCTUS CHadvana Mnpou3BOOUTCH B CMMCKE
OTBEpPCTU onepaumy, 3aTemM B CKBO3HOM CMNWCKE OTBEPCTUM
TexHonormyeckoro npouecca. Ecnu nogxogdwero otBepcTus He
HalaeHo, TO KoOpAUHAaTLI LeHTpa OTBEPCTUS NoABUpaTCs CUCTEMON
aBTOMaTU4eCKM, WCXOAA M3  COODpaKeHMM  ONTMMaribHOCTW.
KoopauMHaTbl UeHTpa HOBOro OTBEpPCTUsl, MO  BO3MOXHOCTH,
okpyrnswTca. Ecnu npu cosgaHum onepauuu npoTtotunom Obina
ykasaHa ornepaumss obpaboTku OTBEpPCTMI, TO CMNUCOK OTBEPCTUM
OyOeT CKOMMPOBaH B OMepauuio M MCMONb30BaH MNpu  MOUCKE
MOAXOASLLEro OTBEPCTUS A1 OMYCKaHWUst UHCTPYMEHTa.

Mpn  wnCnonb3oBaHUM  FOKanbHOW  CUCTEMbl  KOOpAMHAT  UIu
MOBOPOTHOW OCK, MOJfoXeHne obpabaTtbiBaeMo MoAenn He
MEHSIETCS, OCb BpallEeHWs MHCTPYMEHTa CuYMTaeTcs napansenbHon
ocM Z nokanbHOW CUCTEMbl KoopauHat, a Bce pabouve xodbl
pacnonaratoTca napannenbHO rOpU3OHTarbHOM MMOCKOCTU TOW Xe
CUCTEMBI.

5.2.17 YepHoBasa nocTpo4yHasa onepauus

Monyyaemas B pesynbtate 06pabOTKM 4YEPHOBOW MOCTPOUHOM
onepauven petanb OObIMHO MeHblLUE OTNMYaeTCa OT UCXOAHOW
MOZENW, YeM nocrie NnocrionHon obpaboTKmM NpU CXOXMX NapameTpax.
Takas onepauusi nNpuUMeEHsieTcs  Ons  nonydeHus geTanen ¢
He3HauUUTENbHLIMA OTNINYUSIMU OT 3adaHHOW MoZenu cpasy nocre
YepHOBOM obpaboTku, a Takke npv dhpesepoBaHmm
nerkoobpabaTtbiBaeMoro marepuana.

ObpabaTtbiBaemad Mogenb 3agjaeTcd Habopom TBepabliX Ten,
NMOBEPXHOCTEN N CETOYHbIX OOBEKTOB. [INa KaXXgoro reoMeTpuyeckoro
obbekta wnuM rpynnbl  0O6bEKTOB  MOXeT OblTb yCTaHOBMEH
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[ONONHUTENbHBIV NPUMNYCK, KOTOPLIA Npy 0bpaboTke byaeT Ao6aBneH
K OCHOBHOMY MpUMYCKY onepaumu.

3aroTtoBka MoXeT ObITb 3aaHa B Buae Opycka, uMnmHapa, OTAMBKM C
MOCTOSIHHBIM ~ MPUMYCKOM WM MPU3MaTMYeckon  OpMbl,  Kak
OCTaTOYHbIA  MaTepuan  nocne  obpaboTkm  npegblayLmumm
onepauusaMn, a Takke B Buae CBOOOAHON reomMeTpmyeckon mogenm,
cocTosWwen u3 TBepAblX Ter, MOBEPXHOCTENW, CEeTOK W  NpuUaMm,
OCHOBaHNUAMUN KOTOPbIX ABMAKTCA MPOEKUMN 3aMKHYTbIX KPUBbIX. B
orpaHuyMBaroLen mogenu MoryT ObiTb YykasaHbl TBepable Tena,
NMOBEPXHOCTU U CETKU, KOTOpble HEeoBXOoOAMMO KOHTPONUpOBaTb Mpu
obpaboTke, a Takke 30Hbl 00paboTkM W 3anpelleHHble 30Hbl,
3aJaHHble MPOEKLUNAMN 3aMKHYTbIX KPUBBIX.

B onepauun npousBoauTca BbIGOpKa BCero marepuana 3aroTOBKM,
HaxodslLerocss CcHapyxu oT obpabaTbiBaemoli MogenM u BHe
orpaHuyMBarollen moaenu. PabGoune xodbl onepauun nexar B
ceMeiicTBe napannenbHbiX BepTUKanbHbIX MrockocTel. MonoxeHue
MrocKocTen 3adaeTcs YrnoM Mexay 3TMMU NMIOCKOCTAMU U OCbio X.
Lar mexay nnockocTAMU COCeQHUX paboymx XoOooB MOXET ObiTb
MOCTOAAHHBIM UMW PaCcCYMTLIBATLCA WCXOOA W3 3adaHHOW BbICOThI
rpebeluka. [ns orpaHUYeHUs Harpysku Ha WMHCTPYMEHT, TOMLUMHA
CH/MaeMOro 3a OAIMH pa3 Crnos MaTtepuana MoXeT BblTb orpaHuyeHa.
Mpu aTOoM ecnu TOMWMHA YyOanseMoro MaTepuana 3aroTOBKU
npeBbllUaeT 3afaHHylo, TO MaTepuan GydeT yaaneH 3a HeCKOSbKO
NpoOXoa0B..

lMpn  uMcnonb3oBaHUM  JIOKanbHOW  CUCTEMbI  KOOpAMHAT UMK
MOBOPOTHOW OCW, MonoxeHne obpabaTbiBaemMon Mogenn He
MEHSIETCS, OCb BpaLLEHWs MHCTPYMEHTA CuYMTaeTcs napansienbHon
ocn Z nokanbHOW CUCTEMbl KoopauHaT, a Bce pabouve xofbl
pacrnonaratoTcsl B MIOCKOCTAX, NepneHAMKYNAPHbIX FOpU3OHTarbHON
MIIOCKOCTU JIOKaNbHOM CUCTEMbI U 0bBpasytolmx C ocblo X TOM Xe
CUCTEMbI 3afaHHbIN yron.

Ecnu, npu o6paboTke, WHCTPYMEHT He [OIbKkeH Bpes3aTbCsd B
mMaTepuan nof NPoun3BoSbHbIM YITIOM, TO NEPEMELLEHNE UHCTPYMEHTa
BHM3 MOXeT ObiTb orpaHuydeHo. [OoCTynHbl TWNbl OrpaHUYEHUIA:
06paboTka CTPOro CHWU3y-BBEPX, C MaKCMMarbHbIM YrfIOM Bpe3aHus
6e3 fopaboTkn TeHeBbIX 30H, C MaKkCUMarbHbIM YIFIOM Bpe3aHusi C
A0paboTKOWN TEHEBbIX 30H, M 6e3 KOHTPONS OBMKEHUS BHU3.

Mepexog mexgy paboyvMym XodamMu MOXET OCYLLEeCTBNATbLCA MO
KpaTyanweMy pacctosHuio, ¢ gobaBneHnem otxoda v nogxogda nmbo
yepe3s OGesonacHyto nnockocTb. Ecnm  Bbibopka martepuana
NpoucXoauT C pa3bueHrmem Ha crioun, TO CHayana ygansietcs BecCb
MaTtepuan c BepxHero crod n nuulb 3atem, NpoucxoguT nepexon Ha
cnegywoLwun cnom n T. 4.

5.2.18 YepHoBas ynpaBnsiemas onepauus
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B page cnyvaeB petanb nocrne o6paboTkM  MMEET COBCEM
He3HauuTemnbHbleE OTNMYMS  OT  3adaHHOW MoAenu, HO u3-3a
HepaBHOMEPHOCTM OObeMa CHMMaemoro MaTepuana He Bcerga
yAaeTcssi OOCTUYb OMNTUMAarbHOrO BPeMeHW obpaboTku. YepHoByto
ynpaBnsiemylo ornepaumio pekoMeHAyeTCsi UCMosb30BaTh NULb Mpu
crneumduyeckon hopme 3arotoBku 1 obpabaTtbiBaeMon getanm.

ObpabaTtbiBaemad Mogenb 3agjaeTcd Habopom TBepablX Ten,
NMOBEPXHOCTEN N CETOYHbIX OOBEKTOB. [INsi KaXA0ro reoMeTpuYecKoro
obbekta wunu  rpynnbl O6bLEKTOB MOXeT OblTb  yCTaHOBNEH
OOMONHUTENNbHBIN NPUNYCK, KOTOPbLIN Npu obpaboTke Byaet nobaeneH
K OCHOBHOMY MpUNYCKy onepauuu.

3aroTtoBka mMoxeT ObITb 3ajaHa B Buae bpycka, uMnmHapa, OTiMBKU C
MOCTOSIHHLIM ~ MPUMYCKOM MMM NpU3MaTudeckon  popmbl,  Kak
OCTaTOYHbIA  MaTepuan  nocne  obpaboTkm  npegblayLumm
onepauusmMun, a Takke B Buge CBOOOOHOM reoMeTpuyeckon moaenu,
cocTosilen u3 TBepablXx Tesl, MOBEepPXHOCTEW, CETOK U MpU3sM,
OCHOBaHNUAMU KOTOPbLIX ABMAKTCA MPOEKUMN 3aMKHYTbIX KPUBbIX. B
orpaHuyMBaroLlen mogenu Moryt ObiTb ykasaHbl TBepdble Tena,
NOBEPXHOCTN N CEeTKU, KOTOopble H606XOJJ,I/IMO KOHTpOInnpoBaTb Mnpu
obpaboTke, a Takke 30Hbl 00pabOTKM W 3anpelleHHble 30Hbl,
3aJaHHbIE MPOEKLMAMN 3aMKHYTbIX KPUBbIX.

B onepaunn npousBogutcsi BblIOOpKa BCEro martepuana 3aroTOBKM,
Haxoasleroca cHapyxu oT obpabaTbiBaemMori MoaenuM u BHe
orpaHuuMBatolen mogenm. Kak M B MOCTPOYHOWM onepauuu,
obpaboTka NOBepxHOCTM OOBLEMHOM  MOAENM  MPOU3BOAUTCS
OTeNnbHbIMW CTpOYKamMu. B 3aBMCMMOCTM OT mapameTpoB onepauuu,
CTPOYKM nexatr nmMbo B CeMeWNcTBe BepTUKamnbHbIX MNIIOCKOCTEN
(nonepék HanpaBnAKLWNX KPUBbIX), NMMGO B CEMENCTBE BEPTUKASIBHbIX
MaTtemMaTU4yecKMX LMNUHAPOB, dopMa W pPacrorioXeHNe KOTOPbIX
3aaeTcqd  HanpaBnsloOWMMKU  KpMBbIMW  (BOOMNb  HaMNpaBnsioLLMX
kpuBbix). War mexgy cocegHumu paboymmu xogamum MOXET ObITb
MOCTOSIHHLIM WMM paccYMTbiBAaTbCA WMCXOAS W3 3afaHHOW BbICOTHI
rpebewwka. [na orpaHuyeHust HarpyskM Ha WHCTPYMEHT, TOMLLMHA
CHMMaeMOro 3a OAuH pas3 Crios MaTepuarna MOXeT OblTb OrpaHnyeHa.
Mpn aTOM ecnvM ToNWMHA YyQansemoro MaTtepvarna 3aroTOBKU
npeBbilIaeT 3afaHHylo, TO matepuan OyaeT yganeH 3a HECKOSbKO
NMpPOXOA0B.

Mpn  wncnonb3oBaHUM  FOKanNbHOW  CUCTEMbl  KOOpAMHAT  MIu
NMOBOPOTHOW TOMOBKW, MONoXeHne obpabaTbiBaemMon Mogenu He
MEHSIETCS, OCb BpaLleHUs WMHCTPYMEHTa CYMTaEeTCA napannesnbHOM
ocM Z nokanbHOW CUCTEMbl KoopauHaT, a Bce pabouve xodbl
pacnonaralTCA B MMOCKOCTAX MWINNU MaTemMaTUyeckux UunuMHapax,
nepneHanKyNSpHbIX FOPU3OHTaNbHOM NIIOCKOCTM TON XKe CUCTEMBbI.

Ecnu, npu o6paboTke, WHCTPYMEHT He [OSKeH Bpe3aTbCA B
maTtepuarn nog NPou3BOsbHbIM YoM, TO NepeMeLLeHNe MHCTPYMEeHTa
BHM3 MOXeT OblTb oOrpaHuyeHo. [OoCTynHbl TUMbl OrpaHUYEHWUIA:
o6paboTka CTPOro CHWU3Y-BBEPX, C MaKcMMarbHbIM YrTIOM Bpe3aHus
6e3 gopaboTkM TEHEBLIX 30H, C MaKCMMarbHbIM YrTIOM Bpes3aHusi ¢
[0paboTKON TEHEBbLIX 30H, U G€3 KOHTPOIS ABMXKEHUS BHU3.

Mepexon mexay pabouMmm Xogamm MOXET OCYLLEeCTBRATLCH MO
KpaTyanwemy pacctosHuio, ¢ gobasneHnem oTxoaa u nogxoda nnbo
yepes GesonacHytlo nnockoctb. Ecnu  Bblibopka MmaTtepuana
npoucxoauT ¢ pa3buveHnem Ha crou, TO CHayana yaansieTcs Becb
mMaTepuarn C BEPXHEro cros M Nub 3atemM NpoucxoauT nepexon Ha
cneayroLnin Crion u T. A.
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5.2.19 Onepauumn oopadboTKM OCTAaTOYHOro matepuana

Onepauun gopaboTkn NO3BOMAKT NPON3BOAUTL 06pabOTKy TONMbKO B
Tex obnacTsix, B KOTOPbIX OCTancs He yaareHHbI MaTepuan nocrie
obpaboTkun npegpiaywumm onepaumamu. CyliectByeT BO3MOXHOCTb
06paboTkn ocTaBLUerocss maTepuana nocne BupTyanbHoOn obpaboTku
npou3BeAeHHON 3a4aHHbIM CMIMCKOM MHCTPYMEHTOB.

Nx uenecooGpasHo Mcrnofib3oBaTb AN YEPHOBON WM YMCTOBOM
[0paboTKN MHCTPYMEHTOM APYroi oopMbl UMM MEHbLLErO AMaMeTpa,
yem y npeablaywnx onepaumit. MpumeHeHne OopabOTKM NO3BONSET
3HauMTENbHO COKpPaTUTb BpeMsi 06paboTKM Ha cTaHke JeTanem
CroXHol hopMbl 6e3 4OMONHUTENbHBIX TPYA03aTpaT TEXHOora.

HopaboTka ocTaToyHOro mMatepuana npousBoAMTCSH TEMU XKe cambliMU
onepauusaMn, 4YTO M OCHOBHas 00paboTka, TONMbKO MNO-ApYyromy
WHMLManu3npyoTcss  napameTtpbl. [lo  ymonyaHuto  BblGMpaeTcs
WHCTPYMEHT MeHbLlero gnamMeTpa U yCTaHaBIMBaAETCA 3arotoBka B
BMAe octaToyHoro maTepuana. lNMpu gopaboTke YepHOBLIE Onepaumm
nNpon3BoaAT BbIOOPKY BCEro OOCTYMHOro OCTaTOYHOro martepuana. A
yncToBble 06pabaTbiBalOT MOBEPXHOCTbL AETanu TONbKO B TEX MeCTaXx,
roe umeeTcst HegopaboTka.

HopaboTka ocTaTovyHOro MaTepuarna peanu3oBaHa B CUCTEME
METOAOM OnpederneHns 3aroTOBKWM Kak MaTepuana, ocTaBLierocs
nocne ob6bpaboTkM peTann BCEMM NpeabigyLumMu  onepaumsiMu.
PacuyeT 3arotoBkM ykasaHHOro TuMna u BblaerneHne HegopaboTaHHbIX
30H MPOM3BOAUTCSA CUCTEMOM aBTOMaTU4eCKU. Takon noaxod nveet
PS4 3HAYUTENbHbBIX MPEMMYLLECTB, MO CPaBHEHWIO C OOCTaTO4YHO
pacnpocTpaHeHHbIM MeTogom <[lopaboTaTb nocrne MHCTPyMeHTa
Takoro-to pasmepa>. Bo-nepBbix, MOXeT OblTb MPaBUITLHO YYTEH
OCTaTOYHbIA MaTepuan Aaxe nNpu HecoBnajawLlmx 3anpocax
npeabigyLller onepaumy u onepauun popabotku. A BO-BTOpbIX,
yuntbiBaeTca obpaboTka geTann BCEMM NpeabigyLuMin onepaumsamm
C pasnuyHbIMX TUMAMU MHCTPYMEHTOB N CO BCEMU OCOOEHHOCTSMM
CchopMMpPOBaAHHOM TPAEKTOPUN.

Bce TexXHororn4yeckme ocobeHHOCTH OﬂepaLl,VIVI D,Op&GOTKVI
OCTaTo4HOro mMatepuasnia nosfiHoCTbio coBnagakwT C O0ObIYHLIMM
TEXHOJI0r'M4YeCKMMmn onepaumamMmm Takoro Xxe tmna.
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5.2.20 Onepauusa KONMpPOBaHUA TPaeKTopuUmn

Onepauus npegHasHadeHa Anst 06paboTku mMopenewr, B KOTOPbIX
nmetoTcst nosTopsitowmecs pparmeHTsl. OHa NO3BONSIET NPOU3BECTU
pacyéT TpaekTopun AOnst 06paboTkM ogHOoro dpparmeHTa nobbIM
COYeTaHMEM TEXHOMOIMYECKUX onepauuin, a 3aTeM MOBTOPUTb 3Ty
06paboTky HeoHX0AMMOE KONMYECTBO pas Ans Apyrux pparMeHToB.

B onepauuto KonupoBaHWs TpaekTopun [O00aBRsOTCA WCXOAHbIE
onepauun (Mo aHanorum C rpynrow onepauun), koTopble TpebyeTcs
npeobpasoBaTtb NN pasMHOXUTb. Cnocob npeobpasoBaHMs N CXEMbI
KOMMpOBaHWS pacnonoxeHbl Ha cTpaHuue Ctpatery B napameTpax
onepauyuu.

[ocTynHble crnegyolwmMe npoCcTpaHCTBEHHbIE nNpeobpa3oBaHns U
CXeMbl KONMUPOBaHMS:
o [pamoyronbHas ceTka. [loBTopsitoLmecs dparmMeHTbl
TpaekTopuM pacrnofnaralTcs B BUAE NPSMOYrOfbHON CETKU
C pacCTOSIHNEM MEXAY 3MeMEHTaMy PaBHbIM 3HAYEHMUAM,
3a0aHHbiM B nonigx X mM Y. Yron HakroHa CeTKu
OTHOCWTENBHO rOpM30oHTanu 3agaeTcs B none Yron.
e KonuposaHue no kpyry. [loBTopsiowmecs parmMeHTsb
TpaeKkTopun pacnonaralTcst BOOSb OKPYXXHOCTH, C LLEHTPOM
B Touke X n Y, paguycom R v yrnosbiM LLArom, 3afaHHbIM B
COOTBETCTBYIOLLIEM Ofe.
e OceBasa cummertpusa. [loBTopstowmecs dparmMeHTbl
TpaekTopuu pacnonaratTcs CUMMETPUYHO 3adaHHOW OCMW.
Ocb 3apgaetcs  TOYKOW WM YINIOM  OTHOCUTENBHO
ropu3oHTanbHOM MAOCKOCTM.
e OTtHocuTenbHO TOuYKU. [loBTOpsOWMeca parMeHThb
TpaekTopun pacnonaralTcsi CUMMETPUYHO OTHOCUTENBHO
LeHTpa cuMmmeTpun. Touka LeHTpa CUMMeTpuM 3adaeTtcd
koopamHatamn X n'Y.

KonuuectBo psooB CTPOK UM CTONOLIOB CETKM Afs BCEX CXEeM
KonupoBaHusi 3agaeTcs B nonsx CtonoéuoB 1 CTpok.

B onepauun moxHo 3agatb nopsigok obpabotkm (Mo chparmeHTam
unu Mo onepauuam).

Ecnn 3apaH nopsgok  obpaboTkm  no  dparMeHTam,  TO
nosTopsiowmecs dparmeHtel mogenn 6yaoyt obpabatbiBaTbeA
nocriefgosatenbHO OAWH 3a Apyrum. To ecTb, cHavana 6yger
obpaboTaH nepBbIN parMeHT BCEMU YKa3aHHbIMK Onepauusamu,
3aTeM TOT e Habop onepauuin OyaeT MNOBTOPeH Afsi BTOPOro
(parmeHTa B COOTBETCTBYHOLEM MecTe 1 T.4. Ecnu BbiOpaH nopsgok
obpaboTkn no onepauusiM, TO cHa4yana Bce parmeHTbl OyayT
obpaboTaHbl nepBoK onepauven, 3atem BTopon M T.4. [Nopsigok
obpaboTkm no dparmeHTam UenecoobpasHo MPUMEHATb, €Crnu
obpaboTka npov3BOAMTCA OAHMM  TUMOM  WMHCTPYMEHTa UMM
dparMeHTbl pacrnonoXeHbl Ha 3HAYUTENbHOM yaaneHun. A nopsgok
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no onepaunam onTumMmarneH npu 06pa60TKe pPas3fmn4YHbIMA
MHCTPYMEHTaMMU.

Tak e B onepauun BO3MOXeH BbIGop Tvna cpesepoBaHus (MonyTHoe
UIN BCTPEYHOE).

5.2.21 MHorokoopauHaTHasa obpaboTka (ynpaBneHue

NOBOPOTHOMW rOSyIOBKOW/CTOSIOM)

MHorokoopanHaTHas obpaboTka MOXeT npousBoautecs B SprutCAM
OBYMsi cnocobamu: 3agaHMeM MOJIOXKEHMST MOBOPOTHOW TOMOBKU U
YCTaHOBKOW CUCTEMbI KOOpAMHAT onepauunm ¢ HeobxoanMbiMu
noBopotamum K cMmelleHusamu. Mo Gonblomy cyeTy, 3TM cnocobbl
OTNMYaKTCa NMWb HabopoM BBOAMMBIX MapamMeTpoB M KOMaHZaMW,
KOTOpbl€ BbIBOAATCS B YNPaBMsOWYy MporpaMMmy Ofis ynpasrieHus
MOBOPOTHBLIM CTOMOM (rornoBkon). py Mcnonb3oBaHUM MOBOPOTHOIO
cTtona unu ronosku 6yget cchopmmpoBaHa komaHaa ROTABL, a ecnu
3afiaHa TOMbKO NokanbHas cUcTemMa koopauHaTt, TO Takas koMaHga
cchopmmpoBaHa He ByaerT.

5.2.22 YcTaHOBKa NOJI0OXXeHUA NOBOPOTHOM rOJfIOBKU

[Ons ynpaBneHna 4eTBepTOM  KOOPOAMHATOM —  MOSIOXKEHUEM
NOBOPOTHOW TOMOBKM (CTOna) HeobxooMMO CHayana B OKHe
CUCTEMHbIX YCTAHOBOK YCTAHOBUTb (hnaxok B none lcnonb3oBatb
MOBOPOTHYIO OCb M 3adaTb NapameTpbl OCU BpalleHus (HanpaBneHue
OCW N TOUKY, Yepe3 KOTOPYK OHa npoxoauT). Bce 3HavyeHus OOMmKHbI
BBOOUTLCA B rnobanbHoOM cucteme koopavHat. 3T napameTpbl byayT
obwmMn  gna Bcex onepauui  TEXHONOMMYECKOro  mpoLecca.
BBegeHHble napaMeTpbl AOMKHbl OblTb KOPPEKTHbI HAa MOMEHT
pacyeta onepauun. Ecnv no kakMm-nmbo npuvynHam napameTpbl
NMOBOPOTHOW TOMIOBKM MPULLIIOCb U3MEHUTb, TO OMNepauun, B KOTOPbIX
MOMOXEHNEe TONOBKM OTMMYHO OT Hynsd Heobxooumo nepecymTatb
3aHOBO.

Ecnu dnaxok B none Mcnonb3oBaTb NOBOPOTHYK OCb YCTAHOBIIEH,
TO B OKHE napameTpoB nobon onepauumn nossutca none MonoxeHve
NOBOPOTHOW ronoBku. B aTom none BBoaUTCA yron NOBOpPOTa FOMOBKM
B rpagycax ans tekyuien onepauun. lNMpu 3agaHMm HOBOroO NosioXeHus
NOBOPOTHOW roNoBKU CHavana nponseBoauTcs nomnck
COOTBETCTBYIOLLEN CUCTEMbl KOOPAWHAT Cpean paHee CO3[aHHbIX.
Ecnu Takasa cuctema KoopauHaT HaxoguTCs, TO OHA yCTaHaBMBaeTCs
B KayecTBe CUCTEMbl KOOpAWHAT onepauuMu, a ecnu HeT, TO
COOTBETCTBYIOLLAA YKa3aHHOMY TMOSIOXKEHNIO MOBOPOTHOW FONOBKM
cucTeMa KoopauHaT co3gaeTcsi aBToMaTUYECKM.

lMpu pacyeTe onepaumn ewé 0o Hayana OBWKEHWUS MHCTPYMEHTa Mo
TpaekTopun byaeT nobaeneHa komaHga ROTABL ¢ 3agaHHbIM B OKHE
MapameTpoB onepauuu Ha cTpaHuue lMapameTpoB 3HaYeHMem yrna
nosopota ronoBku (ctona). Ecnu 3Tta KomaHga npaBuiibHO
obpaboTtaHa B nocTtnpoueccope, TO B YNpasfsloLWyl nporpaMmmy
OyoyT BbiBe4EHbl  COOTBETCTBYHLIME  KOMaHObl  YnpaerieHus
NOBOPOTHOW rOSIOBKOW (CTOMNOM).
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5.2.23 3apaHue cucteMbl KOopAUHAT onepauuu

Ye prosaa Mocnofinaa MNapame Tpbl one paumn
WHCTpyMEHT MNoaaqa Moaxoa-OTxo4 NapamMeTpil CTpaTerna
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[ns npumeHeHns MHOrokoopanHaTHOM 06paboTku C UCNOMNb30BaHNEM
CUCTEMbI KOOpAMHAT onepauumn creqyeT cHavana co3faTh foKanbHyH
CUCTEMY KOOpAMHAT C Yy4yeTOM BCEX HeOOXOAMMbIX CABUIOB U
nosopoToB. Jllobas nokanmbHas cuctema KoopAauvHaT MoXeT ObiTb
yCTaHOBMEHa B KayecTBe CUCTEMbl KoopauHaTt onepauuun. Ecnum
MOMNoXeHne MNoKanbHOW CUCTEMbl KOOpAWHAT M3MEHEHO, TO crneayet
nepecumTaTb BCE Onepauun, KOTOpble Ha HEE cchbinalTcs. 3aTem B
OKHe napameTpoB onepauun B none Cucrtema KoopaAUHAT MOXHO
BblIOpaTb cucTemMy koopAauHaTt onepauuni. CnMcok AOCTYMHbIX CUCTEM
KoopanHaT MOMHOCTbIO coBMajaeT CO CMUCKOM CUCTEM KOOpAWHAaT B
rMaBHOM OKHe.

B aTom cnyyae HUKakux OOMOMHUTENbHbLIX KOMaHA B YyNpPaBhsOLLyHO
nporpaMmy He BbIBOOWUTCH, Tak Kak nogpasymeBaeTcs Nnbo py4yHas
nepeyctaHoBka  pgeTtanu, Jumbo  nocregyrowias KoppeKLms
ynpasnsawoLen nporpaMmmbl.
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5.2.24 Onepauuun 2.5D o6paboTKK.

Onepaumun npegHasHayeHbl Anst NONyYeHUs YNpaBnsiiowmx nporpaMmm
Ha geTanu UMeloLLmMe KapMaHbl, BbICTYMbl, NIOCKUE YYacTKM U T.4. ANg
KOTOPbIX C TOYKM 3pEeHMs TPyAOEeMKOCTW He Bcerga paunoHarnbHO
CTPOWTb MaTtemaTM4ecKyo Modenb AeTanu.

BusyanbHas mogenb opmumpyeTca U3 MNNOCKUX  Yy4acTKOB
OrPaHMYEHHBIX  3aMKHYTBIMW  KOHTypamu, pPacrosioXEHHbIMA  Ha
pasHbIX BbICOTax M CTEHOK Mexay HMMU. OTKpbITble (HE3aMKHYTbIE)
KOHTYPbI, @ TaK e TOYKM, TOXKE MOXHO UCMOMb30BaTh B NMOCTPOEHUM
BU3yanbHOW Moaenu.

B paHHOM Tune onepaumin cuctema MNoO3BONAET  BM3yasibHO
KOHTPONMpPOBaTb reOMETPUIO AeTanu Nno NiIOCKUM KOHTYpam 1 JaeT ee
aBTOMaTu4yeckoe 06HOBIEHNE NPY U3MEHEHUN NapamMeTpPOB KOHTYPOB.

Onepauun obpabaTbiBalOT CNMCOK, COCTOSALMA U3 MNPOM3BOSILHOIO
KOnmMyecTBa KOHTYPOB W MpoeKkuMn KpuBbix. Ons kaxgoro obbekra
ycTaHaBnmBaeTcs cnocob ero obpaboTkm.

Ecnu B onepauun ykasbiBaeTcs 3aroToBka Wiv 3anpeLleHHble 30HbI,
To oGpabaTbiBatOTCs NULb T€ Y4acTKU 3aaHHbIX KOHTYPOB, KOTOPbIE
nexat BHYTPU 3aroTOBKM WM BHe 3arnpellieHHbIX 30H. A ecrnv Hu
3aroToBKa, HW 3anpelleHHble 30Hbl He YKasaHbl, TO MPOW3BOAMTCSH
0bpaboTka BCcex 3adaHHbIX KOHTYPOB 6€3 Kaknx-nmbo orpaHn4eHui.

O6paboTka MpoM3BOOANTCA  CEPUSIMA  TOPU3OHTAasbHbIX  XOOO0B
uHcTpymeHta. Cepun XO[Q0B OTNMYalOTCA Apyr OT Jpyra nuilb
YPOBHEM FOPU3OHTANbHbIX MIIOCKOCTEN, B KOTOPbIX OHW HaxoOsaTCs.
KonunuecTtBo Takmx MAOCKOCTEN U UX YPOBHW MO Z 3aBUCAT OT YPOBHEN
06paboTkn un wWara, 3agaHHbIX B OkHe [lapameTpoB onepaumu Ha
cTpaHuue MapameTpbl.

B TOM e okHe yCTaHaBNMBarOTCA TOYHOCTb O6pa6OTKl/I M npunyck.

Bce 2.5D onepaunn ucnonb3yoT 2D kpuBble ANS 3agaHus Moaenw.
dopmupoBaHMe MoAenun  ocyllecTBnsietcds B OkHe Mopgens,
Has3Ha4alTCA MNapameTpbl, Kak Ha rpynnbl 3fIEMEHTOB, Tak M Ha
OTAEnNbHbIE 3NEMEHTHI.

1k i % |»
=] '{.-_p QApatoTEa i
= E 2.5D Beibopka (1 @
,[IE Paboyee sagaHme (Bric,., i

LR T —— h

P Bricryn | AF Bragvma |M,ﬂ,DEEBHTb|_’E__.n!

[ | BasoBwi yposets

) fetaneikil 2B B
Y Aetaneiklz AFE B
PTH | MocThpoueccop |

Cncrtema avHamudeckum otobpaxaeT BusyanbHyto 3D mogens B
paboyem OKHe, B 3aBUCMMOCTW OT WU3MEHEHWI, MPOU3BOOSLLUNXCSA C
anemeHTamu B okHe Mopenb.
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KpvBble, 3anatolme Moaensb. CdopMupoBaHHasa Moaens.

5.2.25 Onepauus 2.5D BbIOOPKMU.

Onepauuss  ucnonb3yetcss  ana 0obOpaboTkKm  kapMaHOB U
N30NMPOBaHHbIX O0bnacTen, a TaKkke Ansg npeasapuTenbHON BbIGOPKM
mMaTtepuana.

ObpabaTtbiBaemasa mogenb opMmpyeTcs n3 Bu3yarbHOW MOAEenu
chopmMmnpoBaHHOW 13 Habopa NNOCKMX KPMBLIX U Tovek. BusyanbHas
Mogenb cosfaeTcs nyTeM nocnegoBaTernibHOro AobaBneHus KpuBbIX
Wnu rpynn KpuBbiXx B MoAenb. Jliobas kpuBas MoxeT onpenenstb
rpebeHb unm KaHaBKy 3aaHHOWN TOMLWMHBI 3a CYET AOMNOMHUTENBHOro
npunycka, 3aMmKHyTble KpuBble MOryT [o0aBnsTbCA B KadecTBe
BbiICTyna Wnu BnaguvHbl. [ONONHWUTENbHBIN NpUNyck MOXeT ObiTb
YCTaHOBIEH ANs KaXK4oW KPMBOW UMK FPYMMbl KPUBbIX.

B onepaunu npoussoautcsi BblbOpka BCero matepuana 3aroTOBKM,
HaxoOsLLEerocs CHapyxum oT obpabaTbiBaeMon MOOENnM W BHe
3anpeLleHHbIX 30H. 3aroToBka, 30HbI 00pPabOTKM WM 3anpeLlleHHble
30HbI 324a0TCS NPOEKLUMAMM 3aMKHYTbIX KPUBBbIX.

MaTtepvan ypanseTtcs Crnov 3a Crnoem, C 3afaHHbIM LuaroM mexay
cnosmu. B 3aBUCUMOCTM OT 3a[@aHHOW CTpaTerMn, maTepman Kaxaoro
CNnosi MOXeT y[ansaATbCs ChnvparnbHbIMA XO4aMW, HanpaBleHHbIMU K
LeHTpY M OT LieHTpa, a Takke napannenbHbiMu xoaamu. [Nepexon k
cnegyowemy crioto o6paboTkn MOXKET OCYLLECTBAATLCS MO0 OAHUM
13 cnocoboB Bpe3aHusa (oceBoe, MO cnupanu, 3uraarom), Nnmbo yepes
TOYkn 3acBeprnuBaHusd. lNMpuueM nouck noaxogswero no rmybvHe u
OMaMeTpy OTBEpCTWUsi CHadana npou3BOAUTCH B CNWCKE OTBEPCTUN
ornepauun, 3aTemM B CKBO3HOM CMMCKE OTBEPCTUN TEXHOJIOrMYECKOro
npouecca. Ecnu nogxogsawero OTBEepCTUS He HangeHo, To
KOOpAuHaTbI LeHTpa oTBEpCTUSA nogbupatorcs cuctemom
aBTOMaTU4eCKM, uncxogsa M3 CoobpakeHun  OonTMMarnbHOCTMW.
KoopouHaTbl  LieHTpa HOBOrO OTBEPCTMS,, MO  BO3MOXHOCTW,
oKpyrnsitoTCs.
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5.2.26 Onepauuns 2.5D o6pabOTKM CTEHOK.

B onepauun  nNpomn3BoanNTCA Bbl60pKa mMmaTtepuana 3aroTtoBKWM,
Haxogduwerocda BAOOJIb CTEHOK o6pa6aTb|BaeM017| moaenn wn BHe
3anpeLleHHbIX 30H. 3arotoBka, 30HbI 06p860TKM n 3anpelieHHble
30HbI 3a4al0TCA NPOEKUNAMU 3aMKHYTbIX KPDUBbIX.

MaTepuan yganseTtca cnou 3a croem, C 3afaHHbIM LaroM Mexay
crnoamn. B 3aBucumocTM OT 3agjaHHOM cTpatermn. B cTtpateruu
onepauun Moryt ObiTb 3agaHbl TUM pe3epoBaHus, obkat yrna u
crnaxwvesaHue yrros.

5.2.27 Onepauusn 2.5D o6paboTKM ropmM3oHTarbHbIX

Y4acCTKOB.

Onepauusa npegHasHavyeHa And  obOpaboTkM  rOPM3OHTANbHbIX
y4acTKOB Mogenu - "Kpbiwwek".

MeToa 3apaHua mopenu Ans ob6paboTkM ropu3oHTanbHbIX YYaCTKOB
aHanorvyeH metody 3ajaHus modenu Ans apyrux onepauumn 2.5D
obpaboTkn.

B onepauun npousBoguTcs BbibOpka Bcero matepuana 3aroTOBKW
Haxo4sLerocsi Hag ropusoHTarnbHbIMKM yyYacTkamu obpabaTbiBaeMoMn
MOOENN WM BHe 3anpeLleHHbIX 30H. 3aroToBka, 30HbI 00paboTkM M
3anpeLleHHbIe 30HbI 3a4al0TCA MPOEKLNAMN 3aMKHYThIX KPUBBIX.

B 3aBMCMMOCTM OT 3agaHHON CTpaTerMn, Matepuarn MoOXeT yaansTbes
cnupanbHbIMU XOo4aMW, HanpaBrieHHbIMU K LEHTPY M OT LEHTpa, a
Takke napannenbHbiMX xodamu. Tak Xe Ans onepauuum MOXHO
3agaTb TUN bpe3epoBaHuns, obKkaT yrra v CriaxnBaHue yrios.
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5.2.28 Onepauusn 2.5D ob6paboTku dacok.

Onepau,vm npegHa3HadyeHa And CHATUA (*)aCOK n O6pa6OTKI/I
rOPNU30OHTal1bHbIX pe6ep moaenu.

MeToa 3agaHusi Mogenn Ans 3ToW onepaumm HECKOSbKO OTnMyaeTcst
OT MeTofa 3agaHnsa Mogenu angd npoymx 2.5D onepauuin.

Mocne 3agaHus Modeny Heob6xoAMMO BblGpaTb KPUBYIO MU TOYKY M3
yucna copmupytowmx obpabaTbiBaemyto  Mogerlb U ABOWMHbBIM

. M P
LWESNTYKOM Ha HEeW UM Ha)kaTUem KHOIMKMK |4 ceviicrea Ha naHernm Bwupg
3ylIeMeHTa OTKPbITb OKHO 3aJaHns napamMmeTpoB acku.
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Mpknyek: [0 HezamkHy ThE: KpHes: 0

JaMKHYTELS KpHERES: 1
CTpaTerHa

VPOBEHE MO Z 10

|:| ToneKo rpaHHLa

THN 3NEMEHTa

EHYTREHHHA BLicTyn () () BHELHM BLICTYN

EHyTREHHAA EnaamHa () o () EHELIHARA BNaAMHa
s
BoKkoBan cTopoHa

BepxHee CKpyrneH1e 3

¥ron |30

HH#HEE CKPYTNEHHE Z

da | QTMEHS |

Mo ymonuaHMio y BCeX 3feMeHToB Mogenu Tun acku He
YCTaHOBMEH, 3TO 3Ha4MT, 4YTO B onepauuu obpaboTkm acok aTu
KpuBble ByayT NpourHopmpoBaHbl. [ns Toro 4tobbl aNemMeHT Moaenu
6bin  obpaboTtaH, Heobxooumo ANd OPMUPYIOLLEN €ro KpuBon
BbICTaBUTb B none Tun dackm 3HavyeHue "dacka", nocne vero 3agatb
ee BenuuunHy. BenuuuHa dackn 3agaetcs ABYMS  3HAYEHUSMMU,
BblcOTa (packm - paccTosiHMe OT BEpXHeW YacTu dnemMeHTa [o
KOHEYHOW TOYKM UHCTPYMEHTA, 1 WnprHa dacku.

Toxe camoe crneayeT npogenatb Ansi BCEX 3MEMEHTOB, KOTOpble
OOIMKHbI ObITb 06paboTaHbl B onepauun. 3Ta nocrneaoBaTeNibHOCTb
OENCTBUA MOXET ObITb NPOBEAEHa Kak Hag OOHOW KPUBOW, Tak U Hapg
rpynnon KpuBbIX, B TOM Cry4yae ecnv napameTpbl dacok Anst HuX
OVHAaKOBbI.

B crpaternm onepauum moryT 6biTb 3agaHbl Tun pesepoBaHus,
obkat yrna, annpokcMMauus KpyBbIX 1 TUMN nepexoaa.
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5.2.29

Onepauus nogpeska Topua

Onepauus noapesks Topua npefHasHadeHa Ans  obpaboTku
BepTUKanbHbIX TOPLEBbLIX MNOBEpXHOCTen petanen. B onepauun
NPOu3BOAMTCS CHATME MaTepuana 3aroToBKW, HaxoAsilerocs
CHapyXu OT KOHTPONMUPYeMOWA [eTanM W BHE 30Hbl OCHACTKW.
MaTepuan yganseTtcs BepTuKanbHbIMW X04aMWN MHCTPYMEHTa Crnon 3a
cnoem. Lar (unn TONMWMHA CHUMMaeMoro Ccrosi) MoXxeT ObiTb
NMOCTOSIHHBIM UMM paccYMTbIBaTbCS B COOTBETCTBMM C NapameTpamu
onepaumn. Onepauusi Mo3BonsieT BecT 06paboTKy, kak K ocu
BpalleHus, Tak U OT Heé. MNpu MCNonb3oBaHUM MHCTPYMEHTa Ons
HapYXXHOro TOYEHUs cregyeT WCMNonb3oBaHMs 00paboTky K ocu
BpaweHus. O6paboTky OT ocu crnegyeT MNpPUMEHsSITb  MpK
MCMONb30BaHMN WHCTPYMEHTa [Ansl BHYTPEHHero TouveHus, [pwu
obpaboTkn OT ocu cregyeT ybeguTcsi, 4YTO B 3aroTOBKE €CTb
LeHTpanbHOe OTBEpPCTME [OCTAaTOYHOro AvameTpa Ans  3axoda
WMHCTPYMEHTA.

CTpaTeI'VIVI onepaunn No3BONIAKT 3a4aBaTb:

¢ HanpasneHwve pesaHus;

e Yycno v war YMcToBbIX NPOX0A0B;

e Yucno v war YepHOBLIX NPOXOA0B;

e [punyck oo mopgenu,

e [lonoxeHune paguanbHom n oceBoNn NIoCKoCTeN
©e3onacHocTu;

e BbineT MHCTPYMEHTa;
o Koppekuuto;

Moaxoobl M oTxogbl A0 WM nocre paboymx XOAOB MOryT ObiTb
cnegylwmx TUMoB:

o [log yrnowm;

e PaguanbHbii;

e OceBolf;

OnTumManbHbIA TMN NOAXOO0B/OTXOA0B cnenyeT BblOMpaTb UCXOAs U3
reoMeTpUn MHCTPYMEHTa M TEXHONOMMYEeCKUX NnapameTpoB onepawmu.
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5.2.30 YepHoBas TokapHas onepauus

o,

TokapHasi YepHOBas onepauus NpeaHasHaveHa Ans CHATUS GonbLuei
YacTM MaTepuana 3aroTOBKM  HaXOOsLLEerocsi  CHapyxu  OT
KOHTPONMpPYEeMOW [JeTann W BHE 30Hbl OCHACTKW, W MOMyYeHUs
NMPOMEXYTOUHOM AeTanu NpubIMKEHHON K Tpebyemon.

CHaTne MaTepuana npoOM3BOAMTCSA CepuUsiMU MapanfenbHblX XO40B
WHCTpYMeHTa. XoAbl MOryT ObiTb nNapannenbHbl OCKM BpalleHus,
nepneHavKynsipHbl en, wunu pacnonaratbCs Mo4 MPOU3BOSIbHBLIM
yrnoM. HanpaBneHue xopoB criegyeT BbliOupatb uMcxogs  u3
reomeTpun obpabaTbiBaemMon aeTanmu. Onepauuss nossonsieT
nonyyatb MOJIyYUCTOBYID MOBEPXHOCTb, [ANA  3Toro  cnegyet
ucnonb3oBaTb cTpaTernto [lepeber. OHa no3BonsieT cpesaTb
rpebewkn ocTawlmMecs Mocrne Xod4oB U nonydutb  Gonee
Ka4yeCTBEHHYIO NMOBEPXHOCTb C PABHOMEPHbLIM NPUNYckoMm. MNMpoxoaHo
WHCTPYMEHT TMJIOXO npucnocobneH pansa o6paboTkm KaHaBOK U
pasnuyHbIX YriybneHun, AnNs WrHOPMPOBAHWS KaHaBOK criegyeT
ucrnonb3oBaTb cTpaTternio BpesaHus. OHa no3BonsieT UrHOpUpPOBaTb
KaHaBKW M OCTaBMNsATb MX ANsi 06paboTkM B OTAENbHON onepaumu.

OgHUM M3 OCHOBHbLIX MapaMeTpoB oOnepauuu sBnseTcs  war
06paboTku. OT ero 3HayYeHUs1 3aBUCAT OJIMHA TPAEKTOPUX, a 3HAYUT U
BpeMs 00OpaboTkM, Harpyskm Ha WHCTPYMEHT U  KayecTBO
pe3ynbTUPYoLEN NOBEPXHOCTU. Ero ymeHbLUeHNE BEAET K CHUXKEHUIO
Harpy3ok Ha WHCTPYMEHT W YBENUYEHWUO BpemeHu o00paboTku.
YBenuyeHne xe cokpawaeT BpeMss 006paboTkM, HO Mpu 3STOM
BblpacTaloT Harpy3ku Ha MHCTPYMEHT.

CTtparernm o6paboTk/ NO3BONAOT 3a4aBaTh;

Mpunyck oTaenbHo No ocu X;

Mpunyck oTaensHoO no ocun Z;

LLar o6paboTky;

KonuyectBoO X040B;

Bug BpesaHus B KaHaBKW;

Mepeber MHCTpYMeEHTa NO NOBEPXHOCTU AeTanu;
o PagnanbHyto NnockocTe 6Ge3onacHocTy;

o OceByto NNOCKOCTb 6e30MacHOCTY;

o BbINeT UHCTPYMEHTa;

o Koppekuuto;
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5.2.29 Onepauusa ToKapHOro cBeprfieHus

lpumeyaHue:

Onepau,wﬂ TOKapHOro cBeprieHna npegHasHadeHa AOnd cBeplieHus,
PacTO4kn, LUEHTPOBKU, 3€HKepoBaHUA OCEBbIX OTBepCTVIVI, a TaKxe
Hape3aHnd B HUX p63b6bl METHNKOM.

OToenbHas onepauusi cBeprieHusi Bcerga obpabaTbiBaeT TOSbKO
OOHO OTBepcTMe, 3aAaHHbIM TUMOM MHCTPYMEHTA U MO yKa3aHHOW B
okHe lMapameTpoB cTtpaTtern. Ecnn Tpebyetca obpaboTtaTb TO e
oTBepcTne, HO APYrMM UHCTPYMEHTOM UMW C OPYrMMKU napameTpamu,
TO cneayeT co3faTb HOBYHO onepauumio.

Tak Kak NonoXXeHne ocu OTBEPCTUS XKECTKO (hUKCUpOBaHO (coBnagaeT
C TOKapHOWM OCbIO BpaLLEHWs), AOCTAaTOMHO yKasaTb fMb BEPXHUN U
HWKHWI YPOBHM OTBEPCTUS B OkHe Pabo4ero 3apgaHua. OgHako ecrnu
B Mogenun onepauum yxe nNpUCYyTCTBYET OTBEPCTUE, TO MOXHO
octaButb Paboyee 3agaHve MyCTbIM MNN OCTaBUTb B HEM 3NEMEHT
Bca mopenb, foGaBnsieMbli Tyga no ymonuyaHuio. B atom cnyyae
YPOBHU OTBEPCTMS OyayT pacno3HaHbl N0 MOAENM aBTOMATUYECKM.

Ecnu enybuHa obpabambigeaemozo omeepcmusi bonbwe paboyel
OnuHbI UHCMpPyMeHma, mo obpabomka rpou3eooumcsi MoJIbKO Ha
anybuHy, pasHyro paboyeli OnuHe UHCMpPyMeHma.

[dvameTp nomyyaemoro OTBEpPCTUS  LIENUKOM  onpegensercs
ONaMeTPOM WHCTPYMEHTa, KOTOpPbIM 3afaeTcd Ha  CTpaHuyke
MHCTpyMeHT OKkHa napameTpoB.

YpoBeHb, Ha KOTOPOM MPOUCXOOUT MEepPeKnoYeHne C YCKOPEHHOW
nogayvM Ha nogady noaxoga WM B crydyae OTBOAa MHCTPYMEHTa C
nogayv oTXoda Ha YCKOPEHHYIo nogady onpeaensieTcs napameTpom
OceBas nnockocTb 6e3onacHoctu. lMapameTp OTBOA YyKasbiBaeT
YpOBEHb, Ha KOTOPOM B Cfy4ae MOABOAA BKMHOYAOTCA Modaum
pe3aHus, a B Criyyae OTBOAA MPOUCXOAMT MepekntoveHne ¢ nogayu
oTxoAa K nogave oTBoOAa.

Cnocob ob6paboTkn oTBepcTus onpedensetca nornem Tun umkna B
okHe MapameTpoB onepauun. Bo3aMoXHbI cnegyroLine ero aHadeHus.

¢ MMpocToe cBeprieHne. YCKOPEHHLIN noaxon Ha Ge3onacHoe
paccTosiHue, CBeprieHMe U1 MOCNenyWwnii  BO3BpaT Ha
©GesonacHyto NnockoCTb.

o CBeprieHMe C JIOMKOW CTPYXKW. YCKOPEHHbI MNOAxXon Ha
6e3onacHoe paccTosiHMe, LUKIMYEecKoe CBEpSieHe C
3ax040M, BbIOEPXKKOM B HWKHEN To4dke (OrnuMoHanbHO),
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OTCKOKOM M BbIOEPXKKOW B BEpPXHEW To4dke (OMuMOHanbHO);
nocneayoLmn Bo3BpaT Ha 6€30MacHyro NMOCKOCTb.

e CBepneHue ¢ yaaneHUeM CTPYXKKWU. YCKOPEHHbIM Moaxos
Ha 6es3onacHoe paccTosiHMe, UMKINYecKoe CBepreHne ¢
3axX040M, BbIOEPXKKOA B HWXKHEW Touke (OnuuoHanbHO),
BO3BpaTOM Ha ypoBeHb OTBOA U BbLIOEPXKKOW B BEPXHEWN
TOuKe (onumoHansHo); nocrneayoLmn Bo3BpaTr Ha
©esonacHyto NnockocTb.

e Hape3aHue pe3bbObl. YCKOpeHHbIN noaxod Ha ©esonacHoe
paccTosiHue, HapesaHue pe3bbbl, BO3BpaT Ha paboyem xopy
npu obpaTHOM BpaLLEeHWMM LUMMHAENS WM NOCneayoLwWwmin yxoa
Ha 6e3onacHyto NOCKOCTb.

CywiectByeT BO3MOXHOCTb HE BbIBOAUTb KOMaHObl LUWKIOB B
yrpaBnsioLyo nporpaMmMy, a pasBopadvMBatb WX B 3reMeHTapHble
KOMaHAbl NepemMeLleHns MHCTPYMEHTa 1 NepeknoyeHns nogad u T.n.
To, Kakum oBpasom UMKIbl BbIBOAATCS B YNPaBsOLLYO0 NporpaMmy,
ykasbiBaeTcs ®opmaTtom YT

Ona cnyyaee UMKMIOB C JIOMKOW W yOaneHWeM CTPYXKW BeNWYUHbI
BPEMEHHbIX 3adepXKeK Ha BEPXHEM W HWKHEM YPOBHSIX MOryT
3ajaBaTbCsl kak B eguHMUax BpeMeHu (cekyHaax), Tak U B
KkonuyectBe 0OOPOTOB  LUMUHAENS, KOTOPOEe  aBTOMaTU4YecKu
nepecunTbiBaeTcd BO Bpems Mpu BbiBOAEe B  YNPaBnsoLLYO
nporpammy.

Koppekuussi Ha AnNWHY WHCTPYMEHTa BKIIKOYAETCA B OKHE
MapameTpoB Ha cTpaHudke CTparterus.

5.2.30 OTpe3Has TOKapHasa onepauus

OTpesHaa TokapHaa onepauus SBMseTcA 3aBeplialllern ans
06paboTkn geTanu Tuna Tena BpauweHus. OHa npegHasHayeHa,
npexne Bcero, ANA OTAeneHuss roToBoi obpaboTaHHoW YacTu
3aroToBKM C OAHOBPEMEHHbIM (hopMUPOBAHMEM 3adHero Topua
aetanu.

Pabounm 3apaHuem Ond onepauum SBASIOTCA koopauHatbl Z (Ha
TOKapHOW OCW BpalleHus) TOpLOB, KOTOPblE MOXHO 3agaTb B BuAE
NMOCKOCTEN, NEepneHANKYNAPHbIX TOKapHOM ocu B okHe Pabouero
3apgaHua. B Paboyem 3agaHum ogHoOm onepaumn MoxeT ObiTb
yKa3aHO cpasy HEeCKONbKO TOPLOB, Noanexalunx obpaboTke.

TpaekTopuss nepemMelleHnss UHCTPYMeHTa opMupyeTcs  Takum
06pasom, 4ToObl peseL NpoLlen B KacaHue C ykasdaHHbIM TOPLOM OT




SprutCAM

caMOl BEpPXHEM TO4YKM 3aroTOBKM A0 CaMoW HwxHen. BsaummHoe
pacrnonoXeHne Topua U UHCTPYMEHTa, T.e. MpaBbli 3TO TOpeL, WIu
neBbl, OMNpefenseTcs TeKyLuwm NnornoxeHnem LWNuMHOensa —
WnuHgenb cneBa/cnpaBa, KOTOpPOe 3adaeTcsd Ha CTpaHuudKe
UHcTpyMmeHT okHa NMapameTpoB onepaunn.

Wnnnaoenb [NnockocTb [MnockocTb Lnunaens

cresa I }a6oqero 3agaHusa pabouvero 3%{ cnpasa

Kpome npocTom nnockocTu oTpesa onepauusi gaeT BO3MOXHOCTb
cchopmmpoBaTth packy unu CKpyrieHue B BEpxXHEenW 4acTu Topua.
MepekntodeHne TunNa cos3gaBaemMoro Topua OCYLLECTBISIETCA B OKHE
Ctpaterua B none ®acka. B aToM e okHe cneayeT 3ajatb
napameTpbl ddacku UNKU CKPYrineHns COOTBETCTBEHHO.

OTpeska MoXeT NPOU3BOANTLCA KakK 3a OAMH NPoXof4, Tak U B TeYeHue
psaa nocrnefoBaTeNibHbIX XOA4O0B, CIyXKAaLLMX AN JIOMK/A U yaaneHus
CTPYXKW. Pexum noMKM wnv yganeHust CTPYXKWM ynpaBnseTcs
naHenoto Jlomka cTpyXku Ha cTpaHuue Crpaterusa OkHa
MapameTpoB. Ha 3TOM e cCTpaHuUue pacnofsiokeHa W naHesb
BkrtodeHusa MMay3bl. [Maysa moxeT notpeboBaTtbcs, Hanpumep, Ans
NOMKN CTPYXXKWU UMM AN yBENWYeHUs TOYHOCTU U MOBBILEHUS
KayecTBa nony4aembix NOBepPXHOCTEN. [1py BKMIOYEHHBLIX pexmnmax
JIOMKM Unn yaaneHuna CTPpyXKU noAaeBnAaeTCA BO3MOXHOCTb yKa3aHuA,
roe AOJDKHbl NOABNATbCA KOMaHAbl 3aepXKM — Ha KaXaooM U3
YpPOBHel 06paboTKM UMK TONMbKO HA CAMOM HMKHEM YPOBHE.

YkazaHue cnocoboB NoaxodoB MHCTPYMEHTa K Mectam obpaboTku u
OTXOOOB B KOHEYHYHD TOYKY, @ TaKkKe PacrofioXeHUe HayanbHOW K
KOHEYHON TOYEK TPaeKTopuu Mpou3BOAMUTCS Ha cTpaHudke MoaxoAa-
OTxopA B OKHE NapaMeTpoB.

5.2.31 YucToBas ToKkapHasa onepauus
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TokapHasi u4ucToBasi onepauusi npegHasHadeHa Ans  CHATUS
HeGoNnblWOro  KonuyecTBa  MaTepuana  ocTaBllerocs  rnocne
npeablgylwimMx onepauuin 1M MNonyyvyeHuss Aetanu  MakcumanbHO
npubnmxkeHHon k Tpebyemon. CHATME MaTepuana Mpou3BOAUTCA
cepusiMM SKBUOWUCTAHTHBIX XOAOB MOBTOPSIOWMUX obpabaTbiBaemMyto
NMOBEPXHOCTb.

Onepaumnsa MoxeT ncnonb3oBatbca 6e3 npeaBapuTenbHON YepHOBON
obpaboTkn petann. [aHHbin pexuMm HasbiBaeTca <be3 yuéTta
3arotoBku>. Ero cnegyet mucnone3oBaTb B Criyyae, Korga 3arotoBka
NOBTOPSIET KOHTYP AeTarnu 1 Npunyck no BCen 3aroToBKe OTNMYaeTcs
He 3HauYUTEeNbHO (HanpuMep: 3aroToBka nonyvyeHa hOpPMOBKON).

I'Ipumeqal-wle: B atom peXnme 3arotoBka noJIHOCTbH0 UTHOPUPYeTCA 1
KOHTPOJ1b Ha CTOJIKHOBEHUE C Hen MHCTPYMEHTa He Npon3BOOUTCA.

Ecnn Ha ™mogenn ecTb KaHaBKW, KOTOpble Hado OCTaBUTb ANs
nocriegyowern obpaboTkm B OTAENbHOM  onepauun  crnegyet
BOCMosb3oBaTbCA cTpaterven BpesaHue.

CTtpartermum o6paboTkm onepauumn No3BoNsAOT 3a4aBaThb:

LWar pabounx xonos;

KonunuecTtBo pabounx xonos;

Pexxum o6paboTkm 6e3 3arotoBky;
Mpunyck oTAenbHO Mo ocn X;

Mpunyck oTaensHoO no ocu Z;

¢ Bug BpesaHus B KaHaBKY;

o OceByto NNOCKOCTb Ge3onacHoCTy;

o PagnanbHyto NnockocTb 6e3onacHocTy;
e Bbiner;

o Koppekuuto;

5.2.31 Onepauusi o6paboTKM KaHaBOK

Onepauusa 06paboTkn KaHaBOK NpeaHasHadeHa Anis TOYeHUs KaHaBOK
NN 3akpbiTbix obnacten, HeJoCTYMHbIX ANnA obpaboTkn Apyrumu
TMNamMu onepauui, TakMMKW Kak YepHOBAsk U UMCTOBAs TOKapHble
onepaumu.

MpeobnagatoWwmMm HanpaBrieHUEM pe3aHnsl BCeX KaHaBOYHbIX pe3LoB
aBnsieTca o6paboTka cBepXxy BHWU3. Pe3aHne GOKOBOW KPOMKOW pesua
OOIMKHO UMW UCKMYaTbCS, UM CBOAMTLCS K MUHUMYMY. TpaekTopus,
nonydaemasi nocrie pacdyeta onepauuMnm 06paboTKM  KaHABOK,
YyYMTbIBAET Takylo crneundurky MHCTPyMeHTa, U npeactaBnsieT cobon
rnocrneaoBaTenbHOCTb  XOAOB, MapannerbHbiX [MaBHOMY BEKTOPY
00paboTknm kaHaBo4YHOro pesua. [logobHble xodbl NPOU3BOASAT
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BbIGOPKY OornbLuen YacTy matepuana 3aroTOBKW, HaxogsLlencs BHe
obpabaTtbiBaemMon Mofdenu, TO €CTb OHU OCYLLECTBISIOT YEpPHOBOE
yaaneHvwe matepuvana.

HanbHeliwee npunbnmxeHne ¢opmbl 3aroToBKUM K (hOpMe TOTOBOW
Jetanu npov3BOAWUTCS MPW MOMOLUM YMCTOBBIX XOZOB. YucToBbIE
X0Abl TAKKe KaK M YEPHOBbIE YYUTLIBAOT HECMOCOOHOCTb KAHABOYHbIX
pe3LOoB BbIMNOMHATbL pe3aHue «CBepxy BHM3». OgHako B oTnvymMe OT
YEpPHOBbIX OHM MpPEeACTaBnsalT COOOM He napannenbHble XOAbl, a
nepemMeLleHuns, B MakCumaribHO BO3MOXHOMW CTeMNeHu MOoBTOpstoLme
KOHTYp rOTOBOW AeTarnu.

- -

itttk TGl

Takum obpasom, B OTNMYME OT YEPHOBOM N YMCTOBOM TOKaAPHbIX
onepauun, U 4YepHoBasi U 4YMCTOBasi cTpaTernm obpaboTKM KaHaBOK
COCpefoTOYeHbl BHYTPU OOHOW oOnepauuu, XOTs BO3MOXHO UX
pasgenbHoe ucnosfb3oBaHue. WMcnomb3oBaHMe TOWM  WIKM UHOW
cTpaTterMn yctaHaBnmBaeTcsi B none Tun o6paboTKu Ha CTpaHudke
Crtparerus okHa napameTpoB onepauuun, KOTOpoe MOXET NPUHUMATb
3HaYeHNsi: TONMbKO YEepHOBbIE XOAbl, TOMBbKO YMCTOBbIE XOAbl,
YEPHOBLIE N YACTOBbLIE XOAbI.

Pabounm 3apaHuem pans onepauun o6paboTkM KaHaABOK Bceraa
ABMNSETCA Y4acCTOK KPMBOW, KOTOPbIA MOXET 3a4aBaTbCsl B OKHE
paboyero 3agaHve nubo B BWAE KaHaBKM, NMOO Kak WHTepBan
HEeKOTOPOMN KPMBOW, PACNONOXEHHbIA Mexay ABYMS TOYKaMu.

BHyTpy oaHoW onepauum MoryT ObiTb 3afaHbl Cpa3y HECKONbKO
anemMeHToB pAOns obpaboTtku. [locnepoBaTenbHOCTL 06pabOTKM
3MNEMEHTOB orfpeaensieTcss Ux pacrnofiokeHnem B cnucke paboyero
3apaHus.

Ecnn yctaHoBneH tvn o6paboTKM OOHOBPEMEHHO U YEpPHOBBLIMU W
YACTOBBLIMM XOOAMW, TO CTAHOBWUTCS AOCTYMHbIM [OMOMHUTENbHBIN
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napameTp, BMUSIOWWA Ha MocrnegoBaTenbHOCTb 0b6paboTkn —
<Bce 4YepHoOBbIle cHa4yana>. B cniyyae, ecnu 3TOT ¢hrar yCTaHOBIEH,
TO AN BCEro Crncka anemeHToB paboyero 3agaHvs Oyay BbIMOMHEHSI
CHayana 4YepHoBble XOAbl, 3aTEM B 3TOW Xe MOCrefoBaTeNbLHOCTU
YMCTOBbIE XOAbl, MHA4Ye ANs Ka4oro aneMeHTa BbIMOMHAETCS cpasy U
YepHOBas 1 Ynctosas obpaboTka.

MapameTp, oOTBevawWMin 3a NOCNefoBaTENbHOCTL  YEPHOBOW
BbIOOpKM MaTepuana BHYTPU KaKOOW KaHaBKW, PacrornoXeH Ha
cTpaHnyke Ctparternss u HasbiBaeTcs <HanpaBneHue o6paboTku>.
Bo3MoxHble 3Ha4YeHUs NnapameTpa: AByHaNpaBneHHOE, NOoYepeSHOE,
npsimoe, obpaTHoe.

b -

42135 54321

s

PacctosaHune Mexay — AByM4 nocnegoBaTenbHbIMU xogamm
onpegenseTca BenuvuuHo YepHoOBOM wWar nm MOXeT 3agaBaTbCs B
eanHuuax AnuHbl, MO0 B MpouUeHTax OT LUMPWUHbLI NNacTUHbI pesua.
Takke MOXeT ycTaHaBNMBaTbCHA KOMMYECTBO LUAroB, B 3TOM cry4vae
BENMYMHA Luara paccyYnTbiBaeTCAa aBTOMATUYECKM MO  LIMPUHE
KaHaBKW.

C uenblo MUHUMM3ALMW KOHTaKTa WMHCTPYMEHTa C 3aroTOBKOM BO
BpeMsi ero nogdbemMa nocrie paboyero Xxoda BbIMNOSHSAETCS, €Cnu
BO3MOXXHO, OTBOZ, pe3Lia B CTOPOHY Ha BennYMHy <OTcTyn>.

Ha naHenn Cnoum TOro e OKHa pacronoXeHbl napameTpsl,
cnyxawiune ans pasburBkM YEpHOBOM 06paboTkM Ha HECKOITbKO CrOEB,
ecnum rny6v|Ha KaHaBku wunu napamMeTpbl pe3ua He No3BOoNAT
nponseectn obpaboTKy 3a OAMH CrOW.

U= HHV o Eﬂﬁ Eﬂﬁ

3aeck onpegensarTca KonmyecTBo croes (nMnbo rmybuHa, No KoTopon
npom3BoauTcsa pa3bueBka Ha crnoun), HanpasneHne obpaboTkm cnos no
OTHOLWLEHMIO K npedbigywemy (B OAHY CTOPOHY C MpegblayLimMm,
3ursarom), Tun BO3BpaTa, OMNPeAensawWMin Ha Kakow BbICOTE
COBepLlalTca nepexoabl K crnegywowemy pesy (OTHOCUTENbHbIN,
abcontoTHen). Cama Benu4yMHa, Ha KOTOPYK OTCTOMT MMOCKOCTb
nepexooB OT YpPOBHA  3aroToBKM, 3aJaeTcd  napameTpoMm
<Bbe3onacHoe paccTosiHMe>.

O6nerynTb Npouecc yaaneHUs CTPYXKM U3 30HbI pe3aHus Nno3BonseT
COOTBETCTBYHOLLAA ONuusi, ynpaensemas naHenbto JIOMKa CTPYXKMU.
Mpu ee BkMOYEHUN Kaxdblii pabounit xop OydeT npepbiBaTbCA
HEeCKONMbKMMK  BO3BpalleHusiMM Ha  ypoBeHb <BesonacHoe
pacctosiHne>. Yucrno Takux 4OMOSHUTESNBHBIX XOA0B 3afaeTcs nnbo
HernocpeaCTBEHHO  yKa3aHWeM  Konu4yecTBa, Jinbo  yCTaHOBKOM
rmyGuHbI, NPWU OOCTWXKEHUU KOTOPOM paboumini xoh npepbiBaeTcs.
[OrmkHbl N1 OOMOMHUTENbHbIE XOAbl MOSABNATLCA MPU  KaXKOOM
BpPe3aHuM U1 TOSMbKO NPV NepBOM PerynmpyeTcs oTAENbHO.

Ha naHenn Bpemsa 3agepXKum BO3MOXHO BKMOYEHWE nay3bl.
3agepka MOXeT BbIBOOUTLCA Ha KaxdoM crioe, Nnbo TombKo npu
OOCTUXKEHUN NHCTPYMEHTOM [JHa KaHaBKW.

KntoueBble napamMmeTpbl YACTOBbIX XOOO0B pacrnoJjioXeHbl Ha naHesn
YuctoBoMm wiar. 3pecb yCTaHaBJIMBaeTCA KOJIM4EeCTBO XOO4O0B WU
paccTtoaHne Mmexny HMMn. HanpaBneHme nepBOro YNCTOBOIO nNpoxoaa
MOXeT onpenenAaTbCA XeCTKO OTHOCUTEJIbHO XOo4a yacoBom CTPEJIKN,
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nMbBo yKasblBaTbCsA, YTO 3TO HamnpaBneHue MOXeT BblMUCMATHCS
cUcCTemMoil aBTOMaTtUyecku. HanpasrneHwue nocnedyloWwmx XoOoB
onpeaenseTcs U3 yCrnoBms MUHUMU3ALMN XOMOCThIX NepeMeLLeHni ,
KaK npasuno, sBMseTcss o6paTHLIM HampasBfeHwo MpeablayLero
xona.

Ons ycTpaHeHus HegopaboTaHHbIX YYacTKOB Ha MIIOCKOM [He
ncnonb3yetcs onuna MepekpbiTve. [aHHbIM NapameTp onpegenser,
Ha KaKylo BeJIMYMHY [OOJDKHblI NepeKpbiBaTbCA TOYKM NoabemMa
WHCTPYMEHTa MocCMne OKOHYaHus pesaHuns. LleHTp nepekpbiTus
COOTBETCTBYET CpeaHeNn TOUKe AHA KaHaBKM.

an/I HannM4MM HeobGXOAMMOCTU OCTaBWUTb Crlow mMartepuvana and
06pa60T|<|/| nocneayrouwmmMmm onepaunamMmm, norib3yrTcAa npunycKamu.
Ha CTpaHn4kKe CTpaTerml pacnofioXeHbl nona pna pa3gefibHoro
3aflaHnd oceBOro n paanarnbHOro npunycKkoB.

Ha naHenu Koppekumsi pacnonoxeHbl ctaHOapTHble AN TOKapHbIX
onepauuit onuMmn ynpasrieHUsi KOpPpeKLMen Ha paguyc MHCTPYMEHTa.

5.2.32 Onepauus Hape3aHusi pe3bObl

Onepauua HapesaHus pes3bbbl NpegHasHaveHa [ONA  HapesaHus
pasnnuHbIX pe3bb ToKapHbIM pe3luoM unu rpebeHkoit. MeTtoq
dopmoobpasoBaHUsi BMHTOBOW MOBEPXHOCTM pe3bbbl OCHOBAH Ha
COBMELLEHUM [OBYyX TUMOB MEepeMelleHnin — BpallaTenibHoro
ABWKEHUS  WNuHAenss M MOCTynaTenbHOro  nepemelleHust
WHCTPYMEHTAa OTHOCUTESNBbHO LUMUHAENS.

[Ona nonyyeHus pe3bObl ¢ TpebyeMbiMM NapameTpamu HeO6Xo4MMO
BbIMNOMHWUTL TPW OCHOBHBIX LUAra: ykasaTb pacnofiokeHue HavanbHoW
M KOHEYHOW  TOYeK  OTHOCUTENbHO  AeTanu,  YCTaHOBUTb
reomeTpuyeckne napameTpbl pe3bbbl M OnNpegenuTb cTpaTernto ee
obpaboTkn.

Llenbto nepsoro 13 aTvx LIAros ABNAeTCA onpeaerneHve, rae pessba
HauMHaeTcsA, M rOe OHa 3akaHyMBaeTcs. YKasaHue pacronoXeHus
pe3bbbl OTHOCMTENbHO AeTanu npoussoauTcs B OkHe Pa6ouee
3agaHue. iveeTca HecKoNbKo CMocoGOB 3adaHUs Havana u KoHua:
BbIGOP NPOCTLIX 3NIEMEHTOB HA MOAENM (OTPE3OK, Ayra), orpaHnyeHme
30Hbl paguanbHbIMM WM OCEBLIMKM  MFIOCKOCTAMM,  yKasaHue
WHTEepBana KpuBoi Mexay ABymsi Todkamu. OgHako KakoB bl HM Obin
cnocob 3agdaHusi, criedyeT NOMHUTL, YTO ANS AarbHEeWLMX pacvyeToB
MCMOSb3YIOTCA  TONMbKO  HayanbHasi WM KOHeYyHast TOoukW, a
reoMeTpuyeckue napameTpbl pe3bbbl (HapYXHbIA U BHYTPEHHWN
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avameTp, war v T.N.) ykasbiBaloTcad B OkHe [lapameTpoB Ha
cTpaHuuke Pesbba.

OTpenbHas onepauus Bcerga yyvTbiBaeT TONMbKO OAWH SMEMEHT U3
crnvucka pabodvero 3agaHus. Ecnm HyxHO o6pabotaTb HEeCcKOnbko
pe3bb, Oaxe ecnu MX napameTpbl COBMagatoT, cregyeT cosgaTb
CTONbKO onepaumi, ckornbko pesbb TpebyeTca HapesaTs.

Ha ctpaHunuyke Pe3bba ycTaHaBnvBaloTCs TakMe napameTpbl Kak Tun
pe3bbbl (MeTpuyeckas, AtoviMoBas, TpybHas u T.4.), HapyXHbIi u
BHYTPEHHUI AnameTpbl, rmybuHa, yrnbl npodwuns, war, KonM4ecTtso
3axo000B, pacrnonoXxeHuwe (HapyxHasi, BHYTPEHHAs, TOpLUOBas),
HanpasreHne (Npasas, ne.as), yron KoHyca v ap.

CyuwectByeT Oonbluasd paclumpsiemas 6ubnmoteka reomeTpudecknx
napameTpoB pe3bb, MNo3TOMy B OOMNbLUMHCTBE CrydaeB, €cnu
Hape3aemasi pe3bba ABNAETCs CTaHOAPTHOW, HET HEeoOXOoOUMOCTU B
yKasaHuu Bcex napameTpoB. [JocTaTtouyHO OydeT yCTaHOBWUTb TwUI
pe3bbbl 1 M3 BbiNagalroLLero cnvcka BolbpaTb ee o6o3HayeHne. Bece
ocTanbHble napameTpbl OyayT 3anorfiHeHbl COrfacHO CTaH4apTHbLIM
3HadyeHnssM K3 ©6asbl gaHHbIX. [lpu HeobGxoaMmocTu HapesaTb
cneumanbHyto pe3bby HyxHo B none [pynna BbiGpatb TuvN
CneumnanbHas, Toraa Ans pefakTUpoBaHUS CTaHyT OOCTYMHbIMU BCe
BEITUYUNHBI.

dopmupyembin B npouecce obpabotkm npocpunb 3yba B
3HauMTenbHOM CTeneHn onpegensieTcs OpMOW U PacroNnoXeHUEM
MHCTPyMeHTa. Yrnbl npoduns, 3agaBaeMble Ha cTpaHuyke Pesbba,
ncnonb3yloTcs  Ans pacyeTa TpPaeKTOPMW, OOHAKO OHU He
CUHXPOHU3UPYIOTCS C  OpUEeHTauMel  WHCTPyMEeHTa,  Mo3ToMy
HeobXxoAMMO CrieauTb 3a ykasbiBaeMbiMy Ha cTpaHuuke MHCTpyMeHT
OKHa NMapaMeTpOoB CBOMCTBAMMU MHCTPYMEHTA.

Ha cnegyoowem atane Heobxogumo onpegenntb  CTpaTernto
obpaboTkn pe3bbbl. CBoONCTBa, Kacawlwuecs [[aHHOro 3Tana,
CrpynnuMpoBaHbl Ha cTpaHudke CTpaTerns okHa napameTpoB.

OOGbl4HO ANA MONy4YeHUs1 Ka4eCTBEHHOW MOBEPXHOCTU W CHMDKEHUSA
Harpysku Ha MHCTPYMEHT pe3bba Hape3aeTcsi B HECKOMNbKO MPOXOA0B.
YKasaTb KONMYeCTBO NPOXOA0B MOXHO Ha naHenu YepHoBble xoabl.
3pech xe cnegyeT 3agaTb cTpaTernto BblGOpKM MaTepuana BHYTpU
BNaguH, T.e. cnocob® Bpe3aHWs WHCTPYMEeHTa npu nepexode K
crnegywowemy crnoto. BoamoxHbl cnegylowme Tunbl  cTpaTerui:
pagnanbHO  (HanpaBfeHwe Bpe3aHus  MeprneHauKynspHO  OCu
BpalleHusl), rpaHbio (Bpes3aHne npou3BOAMTCS BOONb OOHOM U3
OOKOBbIX rpaHen BbICTyNa), MEePeMEHHO rpaHaAMKn (Bpe3aHue
npou3BoauTCa noovepenHo BOONb ABYX OOKOBLIX rpaHen BbICTyna),
noA yrnom (yctaHaBnuBaeTCsa NPOU3BOSbHbIN Yron Bpe3aHus).

Mpu paBeHCTBe [MyOGWH pe3aHUs Ha pasHbIX CIosIX BpesaHue K
crieayloueMy crol 06blYHO NPMBOOWUT K YMEHbLUEHWO MroLwaan
CHMMAeMOro WHCTPYMEHTOM MaTepuana W, COOTBETCTBEHHO,
M3MEHEHUIO Harpy3kn Ha MHCTPYMEHT. [Nl coXpaHeHUsl MOCTOSIHCTBA
Harpysku, MOXHO NPOU3BOAWUTL pacyeT rmnybuHbl pe3aHust ncxoas U3
COXpaHeHMs1 Mrowaan Cpe3aemMoro WMHCTPYMEHTOM MaTtepuana
MOCTOSIHHBIM. PerynupyeTcsi cnocob onpefeneHuss rmybuH pesaHus
nonem OnpepeneHue rnyGuHbI, KOTOPOE MOXET MpWHMMaTb [Ba
3HaYeHusi: PaBHOMEPHOCTb TNy6VMH pesaHusi, pPaBHOMEPHOCTb
nrowiaam cpesaemoro maTtepuvana.

YnpasneHve rnybuHON nocrnegHero npoxoda MOXeT NpPOM3BOAMTHCS
oTgensHo. [ina aToro cnegyet BKNOYNTL donar Ha naHenu Yucrtosble
xoabl 1 3agatb rMyObuHy ynucToBoro xoaa. BpesaHvne Ha Hem Bcerga
ocyllecTensieTcs paguanbHo. [MapameTp Yucno BbirmaxusaHumn
yKkasblBaeT KONMMYECTBO XOOOB, KOTOPble COBepLUalTCs nocre
YMCTOBOrO X0A4a 1 rnybrHa pe3aHns Ha KOTOPbIX paBHa HyIo.
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MpaBWUNbHOCTL FEOMETPUYECKUX MapaMeTPoB pPe3bObl MOXET ObITb
OOCTUrHYTa MNpW  YCNOBUM HAXOXOEHUS TOYEK Havana MW KoHua
paboymx xo4o0B BHe 3aroTOBKW. VIHaye ecrnnm WMHCTPYMEHT U3MEHSIET
CKOPOCTb CBOEro Xofa 40 BbIXOA4A M3 KOHTaKTa C 3aroTOBKOM, Liar
pe3bbbl B 3TOM MeCTe CTaHOBUTCH OTMIMYHBIM OT 3a[aHHOro.
JocTurHyTe cobnoaeHNs ykasaHHOro YCrOBMSI MOXHO MpU MOMOLLU
npaBubHOro Belbopa napameTpoB Hegoxopn, MNepeber, BpesaHne u
Bbixoga.

1 TMNepeber
2 Bebixopn
3 Hepoxopn

Paboyee
3afaHue

Ha ctpanunuke MNMopxon-OTxon OkHa napamMeTpoB MOXHO M3MEHUTb
cnocob nogxoaa WMHCTPYMEHTa M3 HadanbHOW TOYKM TpaekTopun K
MecCTy Hadarna obpaboTku, a Takke cnocob 0TXo4a B KOHEYHYH TOYKY
TpaekTopun nocrie 3aBeplleHus obpaboTkn. Tam e ykasblBatoTcs
KOOpAMHaTLI HaYanbHON 1 KOHEYHON TOUeK TpaeKTopum.

Mpn pacyeTe onepauMn B YNpPaBRAAOLWY MporpamMmy  MOryT
BbIBOOUTLCS KOMaHAbl UMKIOB HapesaHus pes3bbbl, a MoryT
BbIBOAUTLCS KOMaHAbl 3NEMEHTapHbIX NepemeLLeHnin, NepeKnioyeHnii
nogay v T.n., UmMUTUpYlOWMX paboTy umkna. To, Kakne WMEHHO
KOMaHdbl  ucrnomnb3oBaTb  Npu  (POPMUPOBAHUM  TPAEKTOpPWUU
onpegensetcsa napametpom ®opmar Y.

MpokoHTponupoBaTb Npodub pe3bdbbl MOMoraeT MoaenuposaHue. B
cuny ocobGeHHOCTeN TOKapHOW NOACUCTEMbI MOAENUPOBAHUSA B OKHE
oTobpaxaeTcs He BUHTOBAasi MNOBEPXHOCTb Pe3bbbl, @ COBOKYMHOCTb
UUNUHOPUYECKMX KaHaBOK, YTO He MellaeT, OfHaKo, OCYLLEeCTBMATb
HarnNsgHbIA KOHTPOMb Npoduns nonyyaemon B pesynbTarte pacyeTa
pe3bObl.
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5.3 HACTPOMKA TEXHONOIMUYECKMUX

ONEPALMH

5.3.1

FeomeTpuyeckue napameTpbl onepaumm

MapameTpbl onepauun onpefensioT 4To, U kakum obpasom GydeT
obpabaTbiBaTbes. [Nocne BbiGopa COOTBETCTBYIOLLErO Yy3fa BHYTPU
onepauMn HIWKHAST 4acTb OKHa MeHsleTca W npedocTaensieT
WHCTPYMEHTapuii Heo6xoaMMbIA ANs ero peaakTUpoBaHus.

1 - — Y
:‘ 5-W KOOPAWHATHLIA $pes3epHbIA CTaHOK F

- reOMeTpVI‘-IeCKI/Ie
@'L Aderane (111 ﬂnaepxnoc-rM napaVETpb
g.;‘ 3aroToeka {1 MpaeTrE) 0 Texnpouecca
w OcHactia (MycTo) [ ]

2w Ofpssorka /— Tekywas onepaums
5] EEE YepHosan NocnoAnas Bl

IT]L Pabouee sanarme (2 MosepxiocTin) ——————— AKTI/IBHbJI7I napametp
Ll WMHCTDYMEHT TeKyLlen onepauuu

F2% NapameTpe

B 1) Asnomwrenso HeaktuBHble §

L Aetans (111 MoBepxHOCTY; napameTpbl TekyLen
- onepauumn
WL OTeepcTHA (MycTo) [¥]
\:’ ZaroToexa (1 MpHumTie) Q
g OcnacTka (Mycro) * 3Hauok ynpaBneHus
.3'.:-_'!‘ PexyneTat abpabortky (1 MpHMaTHe) (_ BU3yanusaumen

':"E‘" PesyneTaT obpaboTer (1 MpHMHMTHE) @

MNaHenb geTanunsauunmn

_+rhﬁep:um;ij'- Cebinka | oo '
<J Aerans\CALEFFLIGS\MopepnocTeSe o~ aKTMBHOro

J AeTans|\CALEFFLIGS\oEemHoc TS0 _ napameTtpa

[eomeTpnyeckne  napameTpbl  onepauum  oTobpaxakTcs B
rpacmyeckom okHe. K HUM OTHOCATCA AeTanb, 3arotoBka, OCHacTka u
paboyee 3agaHue. Cnocob oTobpaxeHus napameTpa 3agaeTcsd C
MOMOLLBID  3Hayka HanpoTMB COOTBeTCTByowero yana. [lpu
OAMHApHOM  HaXaTuM Ha 3Ha4YoK OOBEKT MeHseT cTaTyc:
BUAUMbIAN/HEBUAUMBIA. AKTMBHbIA NapameTp Bcerga BUAUMbIA BHe
3aBUCMMOCTHU OT ero craTyca.

I'IpM OBONHOM HaXKaTuUKM Ha 3HA4OK OTKpbIBAETCA OKHO Bbl60pa uBeta un
peXxunma Budyanndaumn.

MapaMeTpbl BHY¥anuzal... | |
UeeT:
= Lime xl
Peskkn:

Mo wMONYaHHH j

MpozpaqdHoCTE:

-

TOHHPOEaHHE! MpozpayHeR

fa | OTHEHS |

Pexnm «no ymMon4yaHun» O3Ha4YaeT, 4YTo 00BbeKT 6y,qu pucoBaTbCA
TakK, KaK yka3biBaeT rnobanbHbIN PEXNM B rMaBHOM MEHIO.
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0

TOHMPOESHHEI

TOHMPOESHHEIM © pEBRaMK

MpoEaAoYHEIR

B ocrtanbHbIx cryyasx OOGbLEKT PpUCyeTCsi COrfiacHO BblGpPaHHOMY
pexumy.

[Mpn HaxaTuM Ha 3Hayke nPaBoOW KHOMKOW MbIWM OTKpblBaETCH
anbTepHaTMBHOE MeHI0 BbIBopa pexmma Bu3yanusaumu.

5.3.2 3apaHue geTanu 3aroTOBKU U OCHACTKMU

Ecnu B kayecTBe akTMBHOrO napameTpa BblOpaHa AeTanb, 3aroToBka
UNKM ocHacTKa onepauum WM TeXnpouecca, TO HWXKHSAS 4acTb OKHa
npUMeET crneayLmi Bua.

CeolicTBa BblOpaHHOro

/_ anemMeHTa
_,‘.I'Il:nnvspmmnc:f}\jI BriTaHyTe _\bl'l-ponepwrﬂ-'- Cobanka A4 K

Ypanutb BbiGpaHHbIN

J Mogens'Part! IGSToeepxHOCTEZ _ 3MNeMeHT 13 Cnvcka

J Mogens'Partt JGSToeepxHOCTET _
(J Mogens\Part 1GSMoeepxHocTs] 2_.\ BbIGpaHHbI 3rieMeHT
J MogensiPart! IGSNosepxHOCTETS_
\ Cnmcok reoMeTpun4ecKmnx

3MEMEHTOB,
hopMUpyOLWNX 0B BEKT

Kaxxgaa cTpoka crniucka onpegenseT Teno Unn noBepxHOCTb, KOTopble
OyaoyT yunTblBaTbCA NPU pacyeTe TpaekTopun. TeKCT B CTpoKe 3agjaeT
MOMHbIA MyTb FreoMeTpuyeckoro obbekTa, Ha KOTOpbIf CcCbinlaeTcs
anemeHT cnmucka. Ecnu o6GbekT nepevMeHoBaH WnM yaareH, To
anemeHT ©OygeT nomeveH BonpocoMm. WkoHka nepen  CTPOKOW
onpenensieT TUN arieMeHTa UM cnocob NMocTPOeHUs Tena Ha OCHOBe
yKasaHHOro reoMeTpuyeckoro oobekta. [Ana nobaBneHns aneMeHToB
pasnuYHbIX TUMOB UCMOSb3YHOTCA COOTBETCTBYIOLLNE KHOMKW.

KHonka  «[loBepxHOCTb» o Moepro pobaensdet  BblbpaHHble
NMOBEPXHOCTU B CMMCOK. Ecnn Huyero He BbIGpaHO, TO OTKpbIBaeTCS
OKHO Ans Bblbopa CCbINkM Ha reoMeTpuyecknii obbekT. B kavecTtse
CCbIfIKM MOXET YKasblBaTbCA reomeTpuyeckasl NnoBEepXHOCTb, ceTka
unu rpynna oobekToB. Ecnun ykasaHa rpynna, TO BCe KpUBbIE U TOYKW,
BXOASLUNE B HEE UTHOPUPYIOTCS.

Mpy dhopMUpPOBaHNM 3aroTOBKM, KHOMKA «MOBEPXHOCTb» MO3BONsAeT
chopmmpoBaTh TBEPAOE TENO, Ha OCHOBE BbiOPaHHbLIX MOBEPXHOCTEN.
OneMeHT Tuna «TBepAoe Teno» orpaHuyMBaeT 3aMKHYTbli 06beM

NPOCTPaHCTBa U NoMeyaeTcst 3HaukoMm . CyllecTByeT ABa cnocoba
¢dopmupoBaHua Tena:

1. CwmBKa BbIGpaHHbIX MNOBEpXHOCTeNn. B kayecTBe cCCbINku
MOXET yKa3blBaTbCs TOMbKO rpynna 06bLeKToB, MMeloLLas B CBOEM
cocTaBe CeTKM W/MnM  MNOBEPXHOCTW, KOTOpble  AOSDKHbI
3aMblKaTbCA B OOHY WM HECKONbKO 3aMKHYTbIX 0OOO0moYex.
TOYHOCTb CLUMBKM YKa3blBaeTCH B OTKPbIBAEMOM OKHE.

2. 3aMblKaHue I'IOBerHOCTeﬁ A0 rOpU3OoHTarIbHOIro YpoBHHA.
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McxogHasa noBepxHOCTb Teno, nonyyeHHoe

3aMblkaHNeM Ha ypOBEHb

ClMTh B TERD

MapEMeTREl TENS
TOHHOCTE CLIMEKH
[ 3anmknyTe 4o ypoeHa El
MonosteHme o
Manka | _+Bra Moaens :Jl |
. AeTane
.| 3aroToEKa
. DcHacTEa
B
KA | | ﬂ,oﬁaBnTbl
TR ||-|DBE|3XHDCTH H CETKH Vl SaKpEITE |

KHOMKa «BbITAHYTb» 9 Bermanyre dopmupyeT npusmy. B kauecTtse
CCbINIKM  MOIYT yKasbiBaTbCsl 3aMKHYTbl€ KpuBble WnuM  rpynna,
nMeroLlasa nx B CBOEM cocTaBe. YKasaHHble KpUBbIE MCMOMb3YHTCS B
KayecTBe 0OpasyroLLmMX Anst NOCTPOEHUs NPU3Mbl. YPOBEHb BEPXHENO
N HWKHEro OCHOBaHWUS 3agaeTtcs gononHuTeneHo. Ecnn Heobxogumo
onpeaenvTb MpU3My C OOHUM WINW HECKONbKMMW OTBEPCTUAMU, TO
HapyXHble N BHYTPEHHUE KPVBbIE OOJKHbI ObiTb MOMELLEHbI B OOHY
nanky, KoTopass M YKasblBaeTcsa B kadecTBe obOpasywouwen. Kak
npaBwmo, HapyxHasl kpuas bygeT onpegendtb Teno, a BHyTPEHHue
KpuBble — oTBepcTue. Npu 3agaHMm OCHaCTKM MOXHO yKa3aTtb, YTOObI
HapyXHasi KpuBasi onpegensina oresepctve. [ns aToro Heobxoanmo
YCTaHOBWT rasiouky B Nosfie «CKBO3HOe OTBepCcTUe».

O6pasyowme
KpuBble

BepxHun
YpPOBEHb

Mpuama

HwxHun
YPOBEHb
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BBITAHYTE N0 KPUBLIM =

MapameTpe!
BepxHHA vpoBeHs |1

HiweHmit ypoeeHs (0
[ ckenzhoe oteepcte Mpunyck |0
MNanoseHwre
Nanka | s BcA mogens :] & |

. AeTane
Ll 3aroToBKa
L OCHacTKa

Hra JobaErTE |

THN |KpHERE b 3aKprTb|

KHonka «BpaweHue» S0 Bpauering dopmMumpyeT Teno BpalleHus,
ncnonb3ys ykasaHHble KpUBbIE B KayecTBe obpasytowmx. Ecnn Hudero
He BbIOpaHO, TO OTKPbIBAETCA OKHO AN BbiOOpa CCbIIKM Ha
reomMeTpuyeckuii obbekT. B kadyecTBe CCbINKM MOryT YyKasblBaTbCs
KpYBbIE€ UMK rpynna, MMeoLLas nx B CBOEM COCTaBe.

O6pasytowas

[MoBepxHOCTb
BpaLleHus

CrneuuvanbHble  CCbIIOYHbIE  3ANIEMEHTbI  MOMYT  yKasblBaTb Ha
reoMeTpu4ecKknin napameTp, Hanpuvep, npegbigyLien onepaumn. MNpu
3TOM 3f1IEMEHT MMEHHO CCbIfTAaeTCs Ha MoAeNb. a He KonupyeT ee.
COOTBETCTBEHHO 3NEMEHT U3MEHAETCHA NPU U3MEHEHUM napameTpa,
Ha KOTOpbIN OH ccbinaetca. [obaBneHMe TakMx 3nEMEHTOB
NpPoOmn3BOAMTCS KHOMKOW «ccbifika». Ecnu dopmupyeTca petans
onepauun, To Oyaet fobaBneHa ccbilka Ha AeTanb npegblayLien
onepauun. Ecnu dopmupyeTca ocHacTka onepauun, To Oyger
pobaBneHa ccbifika Ha OCHACTKy npeplgywien onepauun. Ecnun
dopmMMpyeTca  3aroToBka, TO B OTKpPbIBLUEMCHA OKHe Oyger
npeanoXxeHo BblIopaTe TN 406ABNSEMOro afieMeHTa:

B 3aroToBKa NpeabiayLuen onepauum.
T:d-:'- pes3ynbTat 00paboTkm NpeabiayLLen onepaumm
NF- npsmoyronbHbIN GpyCoK BOKPYr AeTanm

SO- uMnuHAOpP BOKPYr AeTanu.

5.3.3 Pab6ouee 3apaHue ana onepauun 2D n 3D
o6paboTKM KpUBLIX 1 onepauun Boipeska.

Onepauun nnockon, obbeMHoNn 06paboTKM KPMBLIX W BbIPE3KU
NO3BONSAT CPOPMMPOBaTL TPAEKTOPUIO NEepPEMELLEHNS UHCTPYMEHTa
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BOONb 3a4aHHOM KpuBoW. B npocTeinwem criyyae ¢ NOMOLLbIO 3TUX
onepauun cyllecTByoLasa KpuBasi MOXeT ObiTb npeobpasoBaHa B
yrnpaenswwyo nporpammy. Kpusble, BOOMb KOTOPbIX HeoOXxooumo
cchopMMpoBaTb TPAEKTOPUIO, OOIMKHbI OblTb YKa3aHbl Ha CTpaHU4ke
Mopgenb okHa 3aaHus reomeTpu4eckmx napameTpoB. [nsi o6paboTku
OKPY)XHOCTM SNeMeHT Mogenu MoxeT ObiTb 3agaH TOYKOM C
npunyckom. [Ona 3agaHus aneMeHTa Mogenu TO4YKorW Heobxooumo
0obaBnTb TOUKy B OKHO Mogenb M HasHauMTb el AOMNOMHUTENbHbIV
NpUnycK Ha pasMep paguyca OKpYyXHOCTW.

B Ttom cnydyae, ecnu B onepauuax 2D n 3D o6paboTku KpuBbIX A5is
06paboTkn 3a4aHO HECKONBKO KPUBBLIX U B OKHE CTpaTernm BbIKMOYEH
PEXMM MUHUMM3ALMSA XOMOCTbIX XOAOB, TO MOPSAOK ux obpaboTku
Oyoet COOTBETCTBOBATb nopsgky B crucke. CwmeHa
nocrnegoBaTenbHOCTM  FeOMETPUYECKUX  ODBEKTOB B CMMCKe
Npon3BOAUTCH NepeTacknBaHNEM OO BHEKTOB MbILLBIO.

[na nameHeHus HanpaBneHus OBWXEHUsS] BOONb BbIOPaHHON KPUBOW
HeO6XO,lJ,I/IMO LEJNIKHYTb MbILLbIO B Norie uHBepcus KpMBOI7I.

TpaekTopusi MHCTPYMEHTa MOXEeT MPOXOAMTb BAOMb KPUBOW CneBa,
cnpasa Unm rno KpMBOMW.
r.,'i. Kpuewie _}]l':BDﬁETBHI = ¥panuTh
9 2D MeomeTpualnofansHas dpesepHas CEEk11 g 4

“ 20 MeomeTpualrnobancHans dpesepHas CKE13
o 20 MeomeTpuallnofansHas dpesepHas CRK12

Cnpasa/CneBa/HBepcusi

OkeugunctanTtalllo kpuson

Koppekuus

O6paboTka ¢ BO3BpaTOM

3amkHyTas/PasoMkHyTas

Mpwn OBWKEHUN MHCTPYMEHTA MO KPUBOW B YMNPaBMsIOLLYO Nporpammy
(YM) nepepatoTca koopauHaThbl 3TOM KPMBOW, KOMaHOa KOppekuuu
WHCTPYMEHTa No paauycy BbiBoautca B Y[ B 3aBMCUMMOCTM OT
pexvma KOoppekuuu, YCTaHOBNEHHOTO none Koppekums. 3To
Hanbonee npocton cnocob npeobpasoBaHusa noctpoeHHonm B CAD
cMcTEeME KPMBOM B YNPaBNSIoLLYO NporpamMmy.

Mpyn ABMXEHUM WHCTpPYMeHTa cneBa unu cnpasa oT Kpueon B YT
BbIBOOATCA  KOOpPAMHATbl  3KBUAUCTAHTHOW  KpmBOW. BenuumHa
3KBMOMCTaHTLI onpefensieTcs napaMmeTpamu, 3agaBaeMbiMU B OKHE
Mogenb. Mpu BLIKMYEHHOW KOPPEKUMM Ha paguyc 3Ta Benu4uMHa
paBHa Cymme paguyca WHCTPYMEHTa, AOMOSHWUTENBbHOrO npunycka
ONS JaHHOW KPMBOW M BENWYMHBI Npunycka onepauun. Ecnmn 3HaveHne
npunycka Benu4yMHa oTpuuaTenbHad, TO CMeELLUeHUe IKBMOUCTAHTbI
YMEHbLLAETCH Ha 3Ty BEMWYMHY.

Mpn obpabotke ¢ Koppekumen B YI1 BbIBOAATCA KOMaHAb
G41,G42,G40 wn Homepa koppektopoB D. Hanpumep, npwu
HeobxogmmocTn BbiBoga B YI1 koopauHaT WMCXOOHOM KPUBOW C
BKIMOYEHMEM Koppekuun cregyeT B okHe Mopenb 3agaTb
KoppeKLuuto, CTopoHy obpaboTku, B okHe lMapameTpoB onepaumm Ha
cTpaHuue UHCTpPYMEHT BKMIOYMTbL PEXVM KOPPEKLUM Ha paguyc u
3aaTb BENMYMHY KOppeKuuu.

TpaekTopusi nepemelleHnst UHCTpyYMeHTa NpeacTaBnsieT cobon nyTb
nepemeLleHNst 3adaHHOW TOYKM Npoduns dpesbl. ITO MOXET ObliTb
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KaK HWXKHAS oceBad TO4vka, Hanpumep, LUUIIMHOPUYECKON KOHLEBOW
dpesbl, Tak M ToYKa LUeEHTpa cdepbl, Hanpumep, cdepuyeckon
KoHUueBon  copesbl. [lepekntodeHne  nNpou3BOOUTCA B OKHE
MapameTpoB onepauuMm Ha CTpaHUMUE WHCTPYMEHT. YpPOBEHb
pacnonoxeHus Tpaektopum obpaboTkm 3agaeTca B TOM XXe OKHe Ha
cTpaHuue MapameTpsl.

KoHTyp
obpatoThi
MNepexog BokKpyYT

SAMOTOEKKA

YacTto BO3HMKaeT HeoOXx0QUMOCTb OpraHM3oBaTb BO3BpaT dpesbl No
oTpaboTaHHOMY KOHTypy. [ns atoro HeoGxogmmo B okHe Mogernb
BKMouMTbL napametp <C BosBpatom>. B 3ToM cnyyae cppesa
COBEPLUNT MepeMELLEHNE MO 3a4aHHOMY KOHTYpY C MOCneayoLmmM
BO3BpPaTOM MO TOMY XX€ KOHTYpy B HayanbHyk Touky. Ha pucyHke
HWKe u3obpaxeH npuMep 06paboTkM MO KOHTYPY C BO3BpaTOM
(KoHtyp K11 un Touka P18). [lepexog OT KOHTypa K KOHTypy
OCYLLIECTBMNAETCS BOKPYr 3arOTOBKM Ha YPOBHE pPacnonoXeHus
pabounx KOHTYpoB

CtaHkn, oOcCHalWeHHble coBpeMeHHbiMn YUY  oTpabaTbiBatoT
KOHTYPHYIO KOPPEKUMI0 B AuanasoHe OOCTaTOMHOM AnS Toro, YTobbl
onepaTtop CTaHka NO COOCTBEHHOMY YCMOTPEHWUIO YyCTaHaBnvBan
pagunyc dpesbl U HeobxoauMmeln npunyck. B To e Bpems GbiBatoT
cuTyauun, Korga npu nepepacyeTe TpaekTopuu C y4eTom paguyca
dpesbl YUY He cnpaenswTcs U BblgaloT coobulieHnss 06 olmbke.
Hanpumep, Korga yctaHaBnuBaeTcs dpesa Takoro AvameTpa, npu
KOTOPOM Ha MepecynTaHHON TpaeKkTopun "BbiNnagaloT" SfeMeHThl
KOHTypa. Ha pwcyHke cneBa pesynbTaT pacyeTa 9SKBUAMCTAHTHI
cuctemon UYr1y, cnpaBa pacyetr B CAM cucreme. lNomumo Toro
CcyLwecTBYyHT ycTapeswmne YUlTY KoTopble pacCcuvTbiBalOT KOPPEKLMIO
B OYeHb ManoM pJduanasoHe. B atux cnydasx 3agada pacdeta
TpaeKkTopun C y4eToM paguyca dpesbl, 3a3opa Unm npunycka SosmkHa
npounssoanTbcs B CAM cucteme.

Mo ymonuaHuio ABWXeHWe BOONMb KpuBonM OyaeT HayMHaTbCs B
NPOn3BONbHOM Touke. VI3MeHeHMe CTapTOBOM TOYKM Ha KOHType
MoXeT ObITb caenaHo HeckonbkuMu cnocobamu. [Ons 3agaHus
HayanbHOW TOYKW KoopAMHaTaMW crnegyeT OTKPbITb OKHO CBOWCTB
aneMeHTa Mogenu, ABa pasa LEnkHyB KYpCOpOM Ha HEM B OKHEe
Mogenb unn OTKPbITb OKHO, BOCMOJSIb30BABLUNCH KOHTEKCTHBIM MEHH0
(myHkT <CBOMCTBa>).

B okHe cBOWICTB anemeHTa mogenu, Gonee pasBepHyTO, YeM B OKHe
MOJenu onepauuv oTobpaxeHbl CBOCTBA afeMeHTa.
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CBOWCTBA KPHUBOHA X,
Baz0Baa HHbopmauma
Mrma; |20 MeomeTpHall nobaneHas dpesep -

PazomkHy ThIx KpHERL: 0

Mpurycic: (0
B SaMEHY T KPHBBLK: 1

HanpasneHwe

MHEEpCHA CNeEa O a“/ O lMHEEPCHA CcNpaBa
@

Cneea () Cnpasa

@ KoHTvp '-;,';-: K.oppekuma

PN

() SKEHAHCTAHTA [F] OBpafoTate ¢
EOZERATOM
Ha4ansHaa Toqka
QT |[BETO -
=
FoHeqHaA ToqKka
= =

da | CTrMeHa |

HavanbHast To4yka B OKHe MOXeT OblTb 3agaHa nmMbo nytem BBOAA
KoopauHat, nubo nytem BblbOpa CyLLECTBYIOLLEN FEOMETPUYECKON
TOYKM M3 BbiNagatoLero cnmcka.

B BbinagawwiemMm Crnucke Kpome reomMetTpuyecknx 3J1eMeHTOB €eCTb
npenonpeneneHHbIn KOHCTaHTbI:
e ABTO — kpyBasi obpabaTbiBaeTCcs OT Ha4Yana u 4o KoHua.
e Havyano kpuBom — oOpaboTka OygeT HaunmHaTbCs OT
Havana KpuBow
o KoHeu kpuBom — obpaboTka OygeT BecTUCb OO KOHUA
KprnBoOWK
e 3apaTtb — TOYKa 3aJaeTcsl KOOPAMHATaMy B Monsix BBOAA
(XnY)

Mocne atoro obpaboTka kpuBom OyaeT HauMHaTbCA C yKa3aHHOW
Toukn. B TOM cnydae, ecnu ykasaHHas TOYka He NEXUT Ha
TpaekTopuu, To 0bpaboTka ByaeT HauMHATLCA C TOYKM, Nnexallen Ha
TpaekTopun 1 Bnmxanilen K ykasaHHOWN.

Tak e HavanbHas Todka MoXeT ObiTb 3agaHa WHTEePaKTUBHO.
MHTepaKTVIBHOG 3afjaHne napamMeTpoB BO3MOXHO, €Clln 3J1IeMEeHT
mMoaesnun coctout N3 OgHOro reomeTpn4ecKkoro arnemMeHTa (KpMBOIZ mnnn
TOYKMN C I'IpI/IFIyCKOM). [ns 3agaHus ToukM cneanyeTt B OKHE mMopenu
BblAENnTb Hy)KHbIIZ AJfIEMEHT Mnocne 4ero, ecnn napamMmeTpbl anemMmeHTa
MOryT OblTb  3agaHbl WHTEPAKTUBHO, Ha J3JiIeMeHTE TOABATCA
OOMNOJIHUTENbHbIE 3JTEMEHTbI, KOTOPbIE NMOKa3aHbl HA PUCYHKE HUXE.

1 2

e

3

p

3T0:

1 - CXeMaTtun4yHoe |/|306pa>|<eHV|e MHCTPYMEHTA, 2- BEKTOp
HanpaBneHunsa O6p860TKI/I 1 3 - KOHeYHas TouKa.

HauvanbHas Touka oTobpaxaeTcs B BUAE UHCTPyMeHTa (1) u BekTopa
(2) nokasbiBatoLLero HanpasneHe ob6paboTku.

KoHeyHas Touka MOXeT ObiTb 2-X BMAOB. Ons 3aMKHYTOIo KOHTYpa

OHa MMeeT B r, ONA HE3aMKHYTOro KOHTypa & .
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npl/l N3MEHEHNN MOSIOXKEHNA HavanbHOM WM KOHEYHOW TO4eK
BKITIOYaETCA MNPUBA3Ka K Y3J10BbIM TOYKaM KpI/IBOI7|, B 3TOM Clly4ae

KOHEYHad TO4YKa NpuHMMaeT B & .

[ns nameHeHnst koopaMHaT HavarnbHOM TOYKM crnegyeT ykasaTb Ha
WHCTPYMEHT KypCOPOM MbILIW, MOCME YEero HaxaTb JIEBYI KraBuLly
MbILLM M nNepemellatb ero (MHCTPYMEHT JOIMKEH nepeMelaTbcs
BCrNeA4 3a KypcopoMm), [oOuBasicb 3adaHusi HYXXHOTO MOJIOXKEHUS
Ha4yanbHOW TOYKN.

KoHeuyHasi Touyka MOKeT ObITb 3aJaHa aHanormyHo Ha4varbHOW TOYKe,
KaK C MOMOLLIbI0O OKHa CBONCTB, TaK U UHTEPAKTUBHO.

HanpasneHne o6paboTky Tak ke MoXeT OblTb 3a4aHO MHTEPAKTMBHO,
ONs 3TOro crnegyeTt LENKHYTb KypCOpPOM Ha BEKTOpPE 3neMeHTa
MOLENnu, Ha pUCYHKe Bbille OH nokasaH uudpon 2. Nocne 4ero
HanpaBneHue obpaboTku anemeHTa Gy4eT N3MeHeHo Ha obpaTHoe.

OpHot n3 ocobeHHocTen 2D ob6paboTtkm B SprutCAM sensietcs
nocrnovHass obpaboTka BOOMb 3afaHHOIO KOHTypa. PaccrtosdHue
Mexagy cnosiMum 3agaetcs nubo HenocpeAcTBEHHO B MUMMMMETPaXx,
nmbo B npoueHTax oOT AuameTpa dpesbl, MO0 aBTOMaTUYECKM
paccunTbiBaeTca npu 3ajaHun Tpebyemoro KonmyectBa CIiOEB.
lMnockocTb pacnonoxeHus pabovero KOHTypa He UMeeT 3HayeHus,
BEPXHUIN U HWXKHUI YPOBHU 0BpaboTkn 3agatoTcsa B okHe [MapameTpos
onepaumu Ha cTpaHuue MNapameTpel.

Pafoqumil
KOHTYR

KoHTYR
SAMOTOEKA

BepxHdi yposeHs
ofpaboTri

KoHtyp
SAMPE WEHHOMA
SOHE

o i
Bce npocunu 30H 3agaloTCsa NAOCKMMU KOHTYpaMu, pUCYHOK CreBa.
Pabounii KOHTYp He [OIKeH coBnagaTb C KOHTYpPOM 3aroTtoBku. Ha
PUCYHKE CcrpaBa TpexmepHoe u3obpaxeHue pesynbTaTta, KoTopoe
nosiBNSeTCA B rnaBHOM rpadudeckom okHe SprutCAM. Beicota
onpegensieTcs BbICOTOW AeTanu, KoTopas B CBOK ovepeb 3agaetcs
BEPXHUM W HWKHUM YypoBHeM o6paboTkm B okHe [lapameTtpoB
onepauuu Ha cTpaHuue NMapameTpbl.

[na BKMOYEHUs pexuMma MOCnovHoM o0paboTkm criegyeT B OKHe
MapameTpos onepaunn Ha cTpaHuue MapameTpbl B 30He Larno Z B8
none Konu4yectBO (CrnoeB) yCTaHOBUTbL 3Ha4yeHue Gornee eauHuubl,
unm B none PacctosHue yCcTaHOBUTbL 3HadeHue (pacCToaHME MeXay
CrnosiMM) MeHblLUee, YeM PpacCTOsiHUe MeXdy BEPXHUM U HKHUM
ypoBHEM 00paboTku. Mpu 3agaHUM KOHKPETHOro KONMYecTBa CIIOEB
paccTosiHue Mexay CrnosiMu onpegensieTcs aBromartudecku. Ecnm xe
320aeTCsl KOHKPETHOE pacCTOsHWE MeXay CIosMu, He KpaTHoe
PacCTOSIHUIO MeXOy BEPXHUM W HWKHUM YpPOBHEM, Torga cucrema
aBTOMaTu4yeckn p[obaBnser [OMOMHUTENBHBIA CIOW Ha  HUKHEM
YPOBHE.
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Crtparterus npu nocnorHou 2D o6paboTke

Bce npaBuna u 0cobeHHOCTU, PacCMOTPEHHbIE AMS O4HOYPOBHEBOM
00paboTkn OencTByOT M Ang nocnovHon obpabotku. lMNepexon co
cnosi Ha crnon (Bpes3aHue), noaxoabl/oTxoAbl, obkaT yrnoB M Bce
apyrve TexXHonornyeckmne TpeboBaHus Kaxxgoro crost
oTpabaTtbiBaloTCs, Kak 1 Npu ogHOypoBHeBOW 0bpaboTke.

5.3.4 PabGouee 3agaHue Ansa rpaBupoBaribHOMN
onepauuu n onepaumm BoIoopku obnacTtm

£ Mpustia |5.!-::E OTBepn::TLri oy ,[I,n:nﬁasmn:l :_._,lel:sm'&c:" \,.—J

Y5 20 MeomeTpral nobBaneHaa bpeseprad CEKT2

8 2D MeomeTpuAlrnoSansHsa bpesepHan CEKTS

UG

W 2D TEOmMETRMAN T =Sem s dunsnsinins e
A0baEnTE BEIDPaHHEIE Ins

AobaEnTe Bre AocTynHEIE

AobaEHTe fJeTank TeRYULER anepalkH

¥ AaNHTE BEIOpaHHEIE Dl
BriGpaTe BCE Chel+A

OYHETHTE

7 BRIcTyn
A.F BnaamHa
@ IAHE. obnacTe

AE: Mpebete

AF. Kanaeka
@ MHE, KpHEaA

CEOMCTES

Ona <lFpaBupoBanbHOW onepauun> 1 onepauMn <Bblibopka
obnactu> obpabaTtbiBaemasi Mogenb 3adaeTcsd KpuBbIMUA, HO B
oTnnymMe OT onepaumi 06paboTknm KpPMBOW, M3 3adaHHbIX KPUBbIX
dopmupyetcsi obpabaTbiBaemas mogenb. ObpabaTeiBaemMas MoLenb
npeactaensger cobon nnockyto obnacte. 3agadven TexHomnora
ABnseTca opMMpoBaHMe 06nacTM C UCMONb30BaHMEM UMEHLLUXCSH
KpuBbIX. Kaxxgasa kpuBas siBNAeTCA rpaHuuen getanu. Tun anemeHTa
onpeaensieT ¢ Kakor CTOPOHbI OT KpUBOW Npon3BoanTcs obpaboTka.

Tunbl 9NeMEHTOB:

¢ BbiCTyn — yKka3biBaeT 3aMKHYTYl0 06nacTb, KOTopas He
OyneT noanexaTb BbIOOPKE;

e BnaguHa — ykasbiBaeT 3amkHyTylo obnacTb, KoTopas
Oynet noanexatb BblOOpPkKE;

o UHBepTUpyOLWaA 06nacTb — yKasbiBA€T 3aMKHYTYHO
obnacTtb, BHYTpM KOTOPOW MpasBuna BbIOOpkM OyayT
N3MEHEHbl Ha NMPOTMBOMOSIOXHLIE, T.€. BblbMpaeMble
y4acTKu CTaHyT HEBbIGUPaeMbIMU 1 HAOBOPOT;

e pebGeHb — YykasbiBaeT KPUBYIO, BOOSIb KOTOPOW He
OyneT npousseneHa BbIOOPKa;

e KaHaBKka — ykasblBaeT KpVBY0, BAOMb KOTOpoWl GyaeT
npou3sefeHa BbIOOpPKa;
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e lHBepTUpYylOLWasn KpuBas — yka3biBaeT KpMBYHO, BAOMb
KoTopoun He BygeT npousBeneHa BbiOOpKa, €Cnmn oHa
noeT B 30He 06paboTkM U HA0BOopPOT.

B «kayectBe <Bblctyna>, <BnaguHbli> un <UHBepTupyloLwen
obnacTu> MOryT BbICTyNnaTb TOMbKO 3aMKHYyTble kpuBble. Ecnu cpeam
BblOpaHHbIX KPUBbIX UMEETCS pa3oMKHYTas, TO 3TV TWUMbl HEAOCTYMHbI.
Ecnu 3amkHyTas kpuBasi COCTOUT U3 HECKONbKUX (pparMeHToB, TO ee
HeobxoanMo 06beanHUTL B OAHY, el MOXeT ObITb Nobas KpMBas, Kak
3aMKHyTas,, TaKk W pa3oMkHyTas. [ns 3agaHus ee  TOMWWMHbI
NCMONb3yeTCs OMNOMHUTENbHbIA NPUMYCK.

Mocne noGaBneHWst KPUBOW B MOAENb B rpadpMYeckoM OKHe psiioM C

KPMBOW MOSIBISiIETCA MKOHKa <M\>, [lpu HaBegeHUM He Heé Kypcopa
NOSIBNSETCH OKHO CBONCTB KPMBOW, MOKa3aHHOE Ha PUCYHKE HUXKeE.

OkHO npegHasHayeHO Ans NpocMoTpa U M3MEHEHUS CBOWCTB
anemMeHTa mogenu 6e3 ncnonb3oBaHWst OkHa Moaenu onepauuun. 3To
yOoobHO npu Hanuumm OOMbLIOrO KONMUYECTBa KPUBbLIX B MOOENU
onepauun, korga Nouck No CrMCKy 3NeMeHTOB 3aTPYaHEH.

CEOHCTED | B en41Ha
MpHnyck 0.000
Tun koHTypa | BricTyn

dopmupoBaHMe obnactv NMpousBoaUTCS MyTeEM MnocnefoBaTernibHOro
BbINOMHEHNS OyneBbIX onepauvMn Haga 3agaHHbIMU KpuBbiMUW. [pu
3TOM BaXXeH MOPSAOK CriefoBaHNs KPMBLIX B crivcke. NepBbli 06BbEKT
CnMcKa onpegensier CcraTtyc MnpoCTPaHCTBa, He OrpaHMYeHHOro
KakMMn-nmbo KpuebiMM. B TOM crniyyae, ecnu nepBbii  06beKT
SABNSAETCA BMNagMHOM WIIM  KaHaBKOW, TO BCE [MPOCTPAHCTBO He
orpaHM4YeHHoe KakMMU-Mbo KPUBLIMU, CHUTAETCS 3aHATLIM AeTarnblo,
B NPOTMBHOM Criy4yae B HEM MOXeT npousBoautbcsi Bblbopka. Bce
nocnegyowme o06bekTol moauduumupytoT obnacte getanu B TOM
nopsiake, B KOTOPOM OHU ykasaHbl. Ecnin oObekT SBNsSeTca BbICTYNOM
unm rpebHem, oH gobaBnsieTcsl K obractM 3aHMMaeMon AeTarbio,
Ecnun obbekT ABnsieTca BNaaMHOW MW KaHaBKOW, OH BbluMTaeTcsl U3
obnactn, 3aHMmaemon pgetanbto. Ecnu  obbekt  aBnsfeTcs
WHBEPTMpPYIOLLEA 00nacTblo UNM KPUBOW, OH MEHSIET CTaTyC TOro
NPOCTPaHCTBa, KOTOpPOE HaKpbiBaeT, Ha NPOTUBOMOSIOXHOE. B ToMm
crnyyae, ecrnvm 351eMEHTOM CMMCKa SABMSIeTCa rpynna, cocrodawas m3
HECKONIbKMX KPWMBBLIX, W3 Hee dopmupyeTcss obrnactb, MyTem
MHBEPCHOro ao6aBneHust Kaxaow KpuBOW, MonydeHHas obrnactb
moaudmumpyeT pesynbTar, cornacHo yKkasaHHOMY TMny.
lMoBEPXHOCTU, CETKUN 1 TOYKKU, BXOASLLME B IPYNMy, UTHOPUPYHOTCS.

Ha pucyHkax nsobpaxeHbl pesynbTatbl (hOpMUpPOBaHWS obractu ¢
MOMOLLLID  ABYX  KpuBbIX. 30Ha  CyllecTBOBaHuWA  AeTanu
3alTpMxoBaHa.

CogepxaHue cnucka PesynbTupytowasa obnactb

A — BbICTYN . —

B — BnaguHa 75

A — BbICTYN L
B — BbiCcTYN T 77
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A —BbICTYN L T
B — nHBepTUpytowasa obnactb :

B — BnagnHa
A — BbICTYN

CnegyeT oTMETUTb NEPBLIA U NOcnegHuMn cnydau. B oboux cnydasx
KpuBas A gBnseTca BbICTYNOM, a KpuBas B BnaguvHon. B nepBom
cnyyae, rabapuTbl geTanu 3agaloTcs KpuBon A, C Mnocneayroum
BblYMTaHMEM MPOCTPaHCTBA, orpaHnyeHHoro kpuson B. B nocnegHem
cnyyae, kpuBas B 3agaet 30Hy rge moxeT Npov3BOAMTLCS BbIOOPKa,
Cc nocnegywowmmMm pobasneHnem k 6GeckOHeyHoOW nnowagn getanm
NPOCTPaHCTBA, OrpaHNYEeHHOro Kpueom A.

CmeHa nocnefoBaTenbHOCTU reOMEeTPUYECKUX OOBLEKTOB B CrUCKe
npou3BoauTCs nepeTackMBaHneM Mbiwblo. Popmmpyemas obnacTb
anHammdeckn otobpaxaeTcsa B rpadpnuyeckoM okHe. [nsi BbIKIOYEHUS
TaKoro pexvmMa cHumuTe gnaxok B none <O6pabatbiBaTh>.

Ons M3MEHEHUST  CBOWCTB  3NIEMEHTOB  MoZenu MOXHO
BOCMOMb30BaTbCA OKHOM CBOWCTB 3fieMeHTa MOAENN, KOTOPOe MOXHO
OTKPbITb ABOMHBLIM LLEMYKOM Ha BblbpaHHOM 3nieMeHTa mogenu. Unu
BOCMOMb30BaTbCA KOHTEKCTHbIM MEHI0, MOKa3aHHbIM Ha PUCYHKE
Bbiwe (NyHKT CBoMcTBa). BHEWHWA BMO OKHA CBOWCTB SfieMEHTa
MOZENU NPeACTaBMNEH HUXE.

CEOWCTEA MOAENM x|
Ba30Baa HHbOpMaLHA
kA [2D MeomeTpHalr nobaneHan dpesep |«

Mpunyek 0
JAMEHY TBIX KpMEbE:: 1 HesaMHy TeE: KpHERL:: O
THN KPHEDH
% (%) BricTyn () MpefieHs
7
O BrnaarHa O Kanaeka
(e, ofinacTe () MHE. KpHEaA

Aa | OTHMEHA

5.3.5 PabGouee 3agaHue ansa onepauyun o6bLeMHON
o6paboTku

Paboyee 3apgaHve onepauun onpegensieTr CMNUCOK 3MEMEHTOB,
KOTOpble JOIMKHbI ObITb 00683aTensHO 06paboTaHbl. [leTans onepauum
KOHTpOnupyeTcs, 4YTobbl He JONYyCTUTbL 3apesbl, HO 0bpabaTbiBaTbCA
He gomkHa. Onepaunm obbeMHon 0BpaboTkn XxapakTepusylTcs Tem,
YyTo Anf HUMX B KavecTBe paboyero 3agaHusi  ykasbiBaloTCs
MOBEPXHOCTU WU ceToyHble o0b6bekTol. K onepaumsam o6beMHoun
006paboTKN OTHOCATCS:

e onepauust o6paboTkn oTBEPCTUS;
® YepHOBas MoCIoMHasi onepauus;
® YepHOBas MOCTPOYHAsA onepaLus:
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e YepHOBas ynpaBnsieMas onepauus;
® YNCTOBAdA NOCOMHas onepauus;

® Y)CTOBas NOCTPOYHasA onepauus;

e Y/CTOBas ynpaersiemas onepauus;

e KOMOWHMpPOBaHHasi onepaLus;

© NNOCTPOYHO-ONTUMUN3MPOBAHHAsH ONepaLysi;
e KOMMNIIEKCHanA onepauus;

e ocnoviHasi gopaboTka ¢ BbIOOPKOW;

e ocnoviHasi fopaboTka;

¢ NOCTPOYHas AopaboTka;

e ynpaensiemas gopaboTka;

© MOCTPOYHO-ONTUMU3MPOBaHHas AopaboTKa;
e KOMMIeKcHasa JopaboTka;

Mo ymonyaHuio B cnncke «paboyvee 3agaHMe» YKa3blBAETCSA SMEMEHT
«deTanb Tekywen onepauuuy». OH Takke MoxeT OblTb gobaBreH
kHonkon «Ccbinka». B atom cnyvae, onepauuwen byoyT
obpabaTbiBaTbca BCe MOBepPXHOCTM pAeTanu, Ecnu Heobxogumo
HEernocpeaCTBEHHO YyKasaTb MOBEPXHOCTU A5 06paboTkM, TO OHM
OOIMKHbI ObITb goGaBneHbl B CMMCOK KHOMKOW «IMOBEepXHOCTbY.
Mopsgok OOBHLEKTOB B CMMCKE HE UMEET 3HA4YeHMs] U He BNUSAET Ha
TpaekToputo 06paboTku.

[HeTtanb TpaekTopus Pabouee
onepaumu 3apaHve

B uepHoBLIX onepauusix OygeT yoaneH Becb MaTepuan 3aroToBKM,
KOTOpbI MeluaeT o6paboTaTb MOBEPXHOCTU YykasaHHble B paboyem
3agaHun. CnepgoBaTenbHO, HeT HeoOXOAMMOCTU YykasbiBaTb Bce
MOBEPXHOCTU Korodua, 4Tobbl ero BblGpaTb, AOCTAaTOYHO YKasaTb
CaMyto HIDKHIOHO.
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Konogeu He obpabaTbiBaeTcs,
T.K €ro NOBEepPXHOCTU He
yKasaHbl B 3a4aHuu

Paboyee 3agaHue

Paboyee 3apaHue Takke onpegenseT aBTOMAaTUYECKUE YPOBHU
obpaboTku. Hanpumep, ecnu B pabodem 3agaHum ykasaHa GokoBasi
MOBEPXHOCTb CKBO3HOIO OTBEPCTUS, TO HUXHUIN ypoBeHb 0OpaboTKm
Oynet onpeaenaTbCA HUXKHEN TOYKON 3TON MOBEPXHOCTH.

5.3.6 Pabou4ee 3apaHue gna onepauun 2.5D
o6paboTku

Ons paspaboTkM ynpaBnswoWMX NporpaMM Ha AeTanu UMmelolme
KapMaHbl, BbICTYMbl, TMNOCKME Y4acTKW W C TOYKA 3peHus
TPyOooeMKocTu  paboTbl He Bcerga  pauvoHanbHO  CTPOUTb
MaTeMaTM4eckyld MoAenb [JeTanu, C [pYyrol CTOpOHbl Bceraa
nMeeTcs HeOOXOAMMOCTb BU3YyarbHOMO KOHTPOSS FeOMETPUM AeTarnu.
SprutCAM nosBonsieT aBTOMaTUYECKN CTPOUTL BU3yanbHY0 MOAesNb
Mo MITOCKUM KPUBbLIM.

Mocne goGaBneHust KPUBOW B MOAENb B rpadpMyeckoM OkHe psidoM C

KpuBOI nosiBnsieTcs MkoHka <M\>. MNpu HaBedeHwWn He Heé Kypcopa
NOSIBNAETCS OKHO CBOWCTB KPUBOW, MOKA3aHHOE Ha PUCYHKE HIIKE.

OkHO npepgHasHa4yeHO Ans MNpocMoTpa U M3MEHEHUSs CBOWMCTB
anemMeHTa mogenu 6e3 Ncnonb3oBaHWsl OKHa Modenu onepauuu. ATo
yOoobHO npu Hanuumm OOMbLIOrO KONMUYEeCTBa KPUBbLIX B MOOENU
onepauuu, Korga nouck no CrmMcKy 3NemMeHTOB 3aTpyaHEH.

EBDH:TBD| Benuy1Ha
Mpun... 0.000
Hpoe... Aeto
Tun B B

I'IpM BblXO4€e KypCopa 3a npenerfibl OKHa OHO aBTOMaTU4ecCKu
3aKpbIiBaeTCA.

BusyanbHas mogenb  opMuMpyeTcs M3 MIOCKMX  Y4acTKOB
OrpaHUYEHHbIX 3aMKHYTbIMW KPUBbIMU, PaCMOSIOXKEHHBIMM Ha pasHbIX
BbICOTaX M CTEHOK Mexay HUMWU. OTKpbITble (HE3aMKHYTbIE) KpUBbIE, a
TaK Xe TOYKU, TAKKe MOXHO MCMOMb30BaTh B MOCTPOEHUN BU3YyarbHOW
Moaenu.

Ecnu cTeHka oT nnowagkM nogHMMaeTCs BBEPX 3TO Konogel, ecnuv
BHM3 - BbICTYN. Ba3oBbIN ypOBEHb 3TO YPOBEHb, MPOCTPAHCTBO HUXE
KOTOporo npegcrtaBnsier cobon Teno, w3 KOTOPOro MeTOAOM
BblYUTaAHNA KONnogueB MOXHO MONyyYnTb BU3yalibHYHO MOoAerb, I'Ipmqu
3TO NPOCTPaAHCTBO B3aUMOLENCTBYET TOMLKO C KOMNoALamu.

YpoBHU 3ajaloTcs B TeKyllew cucteme koopauvHaT no ocu Z
oTHocuTenbHOo nnockoctn XY.
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MeTog mMOCTpPOeHMs Bu3yarbHOW MOLENN MOXHO CpPaBHUTbL C
nocTpoennem curyp 13 necka. VIHCTpymeHTOM Ons CcTpouTenbcTBa
asnsaTca dopmbl. Mpodunm gHa dopm 06pasyroT KpMBbIe, KOTOpbIE
MOryT BbITb CamMOro pasHoro Buaa, NpumMepbl KPMBbIX NPeacTaBneHb
Ha pUCYHKe.

7

ATnmum q)OpMaMI/I MOXHO MO0 BblAaBnMBaTb KonoAubl, NMbo, ecnu
€ro HanoJIHUTb NeCKOM U NMepeBepHYTb, BbITArMBaTb BbICTYMbI.

MoBepxHOCTb Mecka 3To 6a30BbIN ypoBeHb. CuMTaeTcs YTO HOpMbl,
KOTOPbIMM POPMYIOTCS BbICTYMbI, BCErAa HanonHeHbl NeckoM. Tak xe
CUMTaEeTCsl, YTO OAMH KOHeL, (POpPMbl OrpaHNYeH OHOM, APYron yxoauT
B GECKOHEYHOCTb.

Uy o i

ri
—_— K:\vﬂmb_' Teng
« = E530B L YEDEEHE

Ecnu cdopmbl pacnonoxeHbl Hag 6a30BbiIM YPOBHEM, OHW HUYEro
BblAaBUTbL He MoryT. [lepeBepHyTble DOPMbI, KOTOpblE HaxoAATcs
Hxe ©6a30BOro ypoBHS, TaK Xe HWYero He BbITArMBalOT. B To xe
BpeMS nepeBepHyThle (POPMbI, pacnofnoXeHHble Hag YPOBHEM Bcerga
BbITAMMBAIOT BbICTYN.

Mpy co3daHWn curypbl M3 necka oOnpedeneHHylo posfib urpaet
nocnegoBaTefnibHOCTb chopMoBaHus. Hanpumep, 4ToGbl MOMYyYMTb
CTyMeHYaTbI BbICTYN CHayana HY)XHO MOJyYWuTb Uenblid BbICTYM, a
3aTeM BblJaBWTb CTYMEHbKY, HO He HAaoGOpPOT.

Ha pUCYHKe n3obpaxeH pesynbTart OBYX pa3sHbIX
nocnegoBaTeribHOCTEN OEeNCTBUN.

CneBa - cHa4yana cgenaH konogew 3atem BoicTyn. Cnpaea - cHavana
BbICTYN 3aTeM Kornogell,.

B nepBom crnyyae konogeu HeOoTAHyn A0 YPOBHS "necka", T.e.
BbldaBnvMBaTb ObINIO HeYero, COOTBETCTBEHHO BbLICTYM MOMy4YUsIcs
uenoim. Bo BTOpoM criyyae cHavana 6bin copMMpOBaH BbLICTYM, a
3aTeM KonogeLl, BblAaBun U3 BbICTYMNa YacTb "necka”

M3HavanbHOo, nO ymonyaHuio, basoBbin ypoBEeHb pPaCrOnOXeH
6ECKOHEYHO HU3KO OTHOCUTENbHO HYNEBOW MNMOCKOCTU CUCTEMbI.
BonblMHCTBO Mogenen MOXHO CTpouTb, He npuberas K 3agaHuio
6a3oBoro ypoBHs. Hanpumep, copmupyetcs BbICTYNn MO BHELUHEN
rpaHvue mofenu Ha Tpebyemom ypoBHe, AarnbHelllee NoCcTpoeHune
MOZENN NPOM3BOAUTCS BHYTPW 3TOrO BbICTyMNa. HWKHAS MNOCKOCTb
MoZenu onpefgensietca napameTpoMm "HWxXHWUIA ypOBeHb", KOTOpbLIA
3apaeTcs B okHe [lapaMeTpoB onepaumm Ha cTpaHuue NapameTpbl
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MpyMep NpeacTaBneH Ha pUCyHKe.

HutsHMiA ypoBEHE

g 3
— | MonydeHHaa mogent
|
1
1
1

Bs30BLIA VPO EHs

Lindppamn ykaszaHa nocrnefoBaTensHOCTb JENCTBUIA:
BbICTYMN MO BHELUHEMY Npoduio Mmogenu

1. konopgey,
2. BbICTYN
3. BbICTYN
4. BbICTYN
5. Kkonopgeuy,

Ona M3MEHEHNS CBOWCTB 3NeMEeHTOB Moaenu MOXHO
BOCMOSb30BaTbCs OKHOM CBOWCTB 3fIEMEHTa MOAENN, KOTOPOE MOXHO
OTKPbITb ABOVHbLIM LLEMYKOM Ha BblIOGpaHHOM anemMeHTa mogenu. Mnu
BOCIMOMNb30BaTbCA KOHTEKCTHbIM MeH. BHeluHWn BuO OKHa CBOWCTB
afieMeHTa MoAdenu NpeacTaBreH HUXe.

FeoMeTpyyecKHe CBOACTEA X
BazoBan HHbopHalma
Wma: |20 MeoMeTpuaAil noGaneHan dpezep -
Npumyci: |0 HeEzamkHY Thix KpHEb: O
SAMEHYThIX KPHEBIx: 1
CTpaterva
|:| WpoBEHE N0 2
|:| Toneko rpaHHLa
Thn 3nemeHTa
BHYTREHHM BRICTYN (%) () BHEWHMIA BRICTYN
BHY TPEHHAR ENaAHHS O o O BHeWHAA BNaAMHa
BokoEaA CTOpOHE

[ eepstes cxpyrnenme

¥ron |0

[ Hrree crpyrnerme

Aa | CITHEHS |

B okHe cBoncTB MOXHO 3agatb hopMy OOKOBOW CTEHKM 3feMeHTa
MoZenu. Yron onpegensetr HaknoH OOKOBOW CTeHkM K ocu Z
onepauuun, BEpXHEE W HWXHee CKpyrreHve onpegensiet kak Oyaer
OokoBasA CTEHKa CTbIKOBAaTbCH C BEPXHENW M HWXKHEW MNMOCKOCTAMMU
mMogenu.

I'Ipumep co3gaHuA BMpTyaanOﬁ mMopaernun.
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BHEE] 250 Busopia ne B pexuvme 2D Teometpusa crnegyer nocTpoutb [ABe
ATIL Paso-ee smparve Boemynt.. @ NPSIMOYTObHBIX, NEPECeKatoLLUXCs KpUBbIE.
98 wrroywenr Mepenitn B pexum TexHomnoruss u BblbpaTb onepauuto 2.5D
("F‘e"ﬁ MapameTpel Bb|6opKa

+o
[/ AononkuTensHo

OTkpbITb OkHO Mogenb n fo6aBuTb 06e KpuBbIE B OKHO OIS
o6paboTkn B onepauuun, Kak MokasaHoO Ha pucyHke. Bce
MOCTPOEHNE  BM3yanbHOMW  MOZENM  OCYLLIEeCTBNSAETCA C
[]Basosbif yposes MCMNOmb30BaHNEM KOMaHA W MapamMeTpoB, 3aJaBaeMblX Ha
4 2D MeomeTpuat dpes. CKik12 BAE B
«@ 20 Feomerpnstopes. ST L B naHenu, kotopas udobpaxeHa cnesa. Jliobaa kpuBas moxeT
dopmupoBaTb Kak Kosiogeu, Tak M BbicTyn. Bo MHormx
cny4yasix Ucrnosnb3oBaHne 6a3oBOro ypoBHs He 06s3aTenbHoO,
TaKk Kak MMeeTCs BHELUHAS KpuBasl, KoTopasl kak Obl K
dopMupyeT Teno, u3 KOTOporo nytem BblOOPKM KapMaHOB U
nobaeneHns BbICTYNoB hopMMpyeTcs BU3yaribHast MOLENb.
BbibpaTb nNepByl0 KpMBYIO U YCTaHOBWUTbL MNepeknoyaTtenb B
nonoxeHne "BbicTyn". 3agaTb ypoOBEeHb pPacnonoXeHus
Kpusow - 0.
AKTVBU3NPOBaTb BTOPYH KPMBYKD U YCTAHOBUTb TE Xe
napameTpbl, YTO U AN NepBOW KPUBOW. HwXHWA ypoBEHb
Mofenu onpegenseTcsa napameTpomMm HWKHUA ypoBEHb B OKHE
MapameTpoB onepaumn Ha cTpaHuue NapameTpsbl.
3agaTtb 3Ha4YEeHMEe HUXKHEro YPOBHSA paBHbIM -20.

B rmaBHOM rpachnyeckomM OKHE CUCTEMbI MOSIBUTCS BU3yarnbHas
Mogernb n3obparkeHHas Ha PUCYHKe cnesa.
B obwem Buae 3agaHuMe napamMeTpoB U YCIOBUA MOXHO
npeacrasnTb B BUae Tabnuubi:

KpuBas 1  BblcTyn ypoBeHb 0

KpuBas 2  BbicTyn ypoBeHb 0
Taknm obpasom, Obinm NOCTPOEH BapwuaHT, Korga obe Kkpusble
ABNSACL BbICTYNamu, cdopmupoBanu mogens. Obe kpusble
nexar Ha YpOBHE HOfb, HUXKHAS YacTb MoAenu Ha ypoBHe -20.
BbiObpaTb nepBylo KpvBYyHO M B Mone YpOBEHb YCTaHOBUTb
3HadyeHve 10. B pesynbTate 4yero kpuBasi pacrnofiokutcsa Ha
ypoBHE 10, BM3yarnbHas Mogenb N3MEHUTCS
COOTBETCTBYIOLLMM 0Opa3om

KpuBasi 1 BbicTyn ypoBeHb 10

KpuBasi 2 BbICTyn ypoBeHb 0

'0'1'?' PesyneTtaT ofpaBoTkn (1 MpumnT...

®
1, BeicTyn |az Elnap,MHaM,,E,D,oﬁaBmTq %l _,I

OaHy 1 Ty e KPUBYIO MOXHO UCMONb30BaTb HECKOMNBbKO pas.
Kpuas 1 BbicTyn ypoBeHb 10
Kpueas 2 konopgeu, yposeHb 0
KpuBasi 2 BbicTyn ypoBeHb 0

PesynbTtat n3obpaxeH Ha puUCyHke crnesa.

[o6aBunTb B CNNCOK eLLe OAHY KpVBYIO Nod HOMepoMm 3
KpuBasa 3 BbICTYn YypoBeHb 5
Kpusasa 1 konogel, ypoeHb O
Kpuas 2 konogeu ypoBeHb -10

B atom cnyvae cHavana kpuBas 3 BbITAHET BbICTYN Ha
YpOBeHb 5, 3aTeM KpuBas 2 BbiaBUT konogel, Ha ypoBeHb 0 u,
HakoHeL, kpuBas 1 BblAaBUT konogew Ao yposHs -10

Mpumepbl ncnonb3oBaHMA Ba3oBOro ypoBHsI.

Bbiwe yXe npoBoauniacb  aHanorua Ba3oBoro YPOBHA C
NMOBEPXHOCTbLIO NMeCKa, N3 KOTOPOIro CTPOATCA pa3sinyHblie Cbl/lrypbl. T.e.
HaynHad C 3TOro0 YypOBHA, BCerga WMeeTCcA BO3MOXHOCTb
BblOaBJ1IMBaTb Konoaubl.

I'Ipwmep co3aaHuA Bmsyaanon MOZEN € ncnonb3oBaHnem 6a3oBoro YPOBHA.
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BknounTb pexmmM ncnonb3oBaHns 6a3oBoro ypoBHS.

Eas0ERI YpoEEHE 0.000

BBecTtu 3HaueHne basoBoro ypoBHs paBHbiM O
CcopmmnpoBaTtb CMMCOK KPUBBLIX C MapameTpamMu yKa3aHHbIMW B
Tabnuue:
Kpusas 3 kornogel ypoBeHb -10
Kpusas 1 BbicTyn ypoBeHb 0
KpuBasi 2 konogel, ypoBeHb -5
PesynbTaT JOMmMKEH COOTBETCTBOBATL PUCYHKY CrNeEBa.

Mpumep BupTyanbHOM MoOAeNU C MUCMNONb3OBaHMEM nNapameTpa
"CHapyxu"

Ecnu npoBecty aHanormio ¢ NOCTPoeHnem duryp M3 necka, To ecTb,
npeacTaBuTb KpuBble B Buae hopM Anst paboTbl ¢ Neckom, TO npwu
BKIMOYeHUn napameTpa "CHapyxun" nHeeptupyetca paboyas obnactb
WHCTpyMeHTa. Ha pucyHkax Hwxke nokasaHbl paboume 30HbI opm,
obpa3oBaHHbIE OHOW 1 TOM Xe KpMBOW B pexume "BHyTpu" - cneea 1
B pexxume "CHapyxu" - cnpasa.

3 S

BryTpm CHapyxu

dopmbI AN BblAaBNMBaHUA Konoues

R

BHyTpun CHapyxu

q)Oprl AnA BbITArmBaHUsA BbICTYyNoB

TpaHcdhopmauma npu  nepeknioveHnn  napametpa  "BHytpu"-
"CHapyxu"

Ha pucyHke cneBa BblgaBnvBaHuWe Konogua KpuBOW C napaMeTpoMm
"BHyTpK", cnpaBa BblgaBnvMBaHWEe KOMNoAua KPUBOW C MapameTpoMm
"CHapyxun".
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BeiTarmBaHue BbicTyna. Cnesa napametp kpwmsoun "BHyTpu", cnpasa
"CHapyxun"

Mpumep co3paHuMsa BUPTyanbHOM MoOAeNnu C MUCMOJNib30OBaHUEM
napameTpa KkpuBon "CHapyxu"

CchopmupoBaTtb CNMUCOK KPMBBLIX C MapamMeTpamu yKasaHHbIMU B
Tabnuue:

Kpueas 1 BeicTyn ypoBeHb 0
Kpueas 1 BeicTyn ypoBeHb -5 CHapyxu

Pe3yanaT LOOJIKEH COOTBETCTBOBATb PUCYHKY.

Momumo 3aMKHYTbIX KPUBbIX O514 CbOpMI/IpOBaHI/IFI mMoaenn MOXHO
NCNoJib30BaTb TOYKN N OTKPbITbIE (HBSGMKHyTbIe) KpuUBbIE.

Cospgatb B pexume "2D NeomeTpus" ogHy 3aMKHYTYIO KPUBYHO, OOHY
HE3aMKHYTYIO U TOYKY, TaK Kak N3006paKeHO Ha PUCYHKE HUXKeE.

Toqka |

J KprEass

CcopmmupoBaTtb CMUCOK AMEMEHTOB C napamMeTpaMu yKasaHHbIMU B

Kpueaal

Tabnuue:
1. Kpuas 1 BbICTYyNn  ypoBeHb 0
2. Touka 1 Konogey, ypoBeHb -20 [ONONHUTENbHLIN NpUNyckK 8
3. KpuBas 2 KonogeL, ypoBeHb -5  OOMONHUTENbHbLIN NpUnyck 3

PesynbTaT gormkeH COOTBETCTBOBATL PUCYHKY.

// N

Mpumepbl BU3yanbHbIX mogenen ansa 2.5D o6paboTku.
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5.3.7 PabGou4ee 3apaHue Ana TOKapHbIX onepauumn

Pabouyee 3agaHve npeacTtaBnsieT cobow yyacTOK MOAENW, KOTOPbINA
OomkeH ObiTb obpaboTtaH. Mo 3agaHHOMYy y4yacTKy NPOW3BOAUTCS
aBTOMaTM4ecKoe MOoCTpPoeHne obnactu ¢ YyY4ETOM WHCTpyMEHTa W
BbIOpaHHbIX cTpaTternin 06paboTku, B KOTOPOW MaTepuan [AOMKeH
ObiTb yoanéH npu obpaboTke. MaTepuan BHe yka3aHHOrO yyacTka
Oy[eT CHSAT, TONbKO B Crny4vae, ecrnv oH Meluaet obpaboTke pabodero
3aaHus.

Paboyee 3agaHne No3BonseT TOMHO 3afaTb YacTb AeTanu, KOTOpyHo
HeobxogMmo obpaboTaTtb B KaXaoW KOHKpeTHon onepaumn. Ero
3ajaHMe He ¢BnseTca o00sA3aTernbHbIM, OOHAKO WCMOMb3oBaHMe
no3BosisieT YNpoCcTUTb COo3haHue Tex mpouecca U yMEeHbLUUTb BpeMst
paspabotkn. B «kavectBe pabodero 3agaHuMa  MoryT  ObiTb
NCNoNb30BaHbl Kak 3nemMeHTbl obpabaTbiBaemMon Mogenun, Tak W
apyrne reomeTtpuyveckne oOBbEKTbI He CBsidaHHble C Mogenbto. [ns
KakgoW onepauuMum yCTaHOBMEH CBOW Habop WHTEPaKTUBHbIX
BapuaHTOB Ansi 3a4aHus 1 cnocob 3agaHus No yMon4aHuto.

[ns onpeneneHus pabo4vero 3agaHusa onepaummn crnegyeT pasBepHyTb
CMMCOK €€ napamMeTpoB B OKHE Tex npouecca U BbiOpaTb CTPOKY
Paboyee 3apaHue, kak NokazaHO Ha PUCYHKE.

2x (#® 2x

TexHOonorA grm—
7 Hosan ]\:J

~ MapameTpel J‘__ w Myek J‘___] CApoc ]
G| ri ﬁlm
—Qﬂ OcHacTka (Myoro) L ]
[—]—5& OApatoTka G
YepHosana TokapHan | | @
% Pafioqees 3343HHE ... L+
@; MHCTpyMEHT
E,?_ﬁ, MapameTpel

*.
Lt.;j JonanHKTENBHD

—h%l_.. PezyneTat obpabotem (1., @

W

Hwxe oTobpasutcs okHO paboyero 3agaHus.
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OkHoO pabouero 3agaHus.

Qﬁ‘l‘lpnsepwl@'— CChInka |Z_;Z'||CEFDHETBE|E|

O deTant TEKYWEHR ONepalHm b
" 2D MeomeTpHall nofianeHaa TokapHa. .. 2
2 20 MeomeTpua\ nofaneHan TokapHa... [

2 2D reomeTtprAlC nobansHaa TokapHa,, . Gall

OKHO MO3BOSISIET MOSTHOCTBIO YNPaBnATb pabounm 3agaHnem.

Ona pobGaBneHnss K 3agaHUI0 HOBOMO reOMETPUYECKOro 3aremeHTa

creayeT WUCnomnb3oBaTb KHOMKY MA. Eé nosepenve Gymer
OTNMYaTLCS, B 3aBUCUMOCTMW OT TOTO, BbIBPaHbLI Ha SKPaHe 3MeMeHTbI
unn HetT. Ecnn Ha akpaHe ecTb BbibpaHHble KpuBble, TO OHU ByayT
nobasneHbl B CMCOK. Ecnu BbiBpaHHbIX 3reMeHTOB He 6bino, TO
OTKPOETCA OKHO MNPOBOAHWK Ans Bbibopa Kpusbix. lNpumep OkHa
npuBeLEH HMXKe.

3JanaHHe ANA TOKApHOH 06patoTku X,
Boundries
10008 orpaH-eriA | (@l Bece snemeHT “

Location

Manka | _s 20 MeomeTpHaA noban | = |
Dk

MHA JaBasnTs |

THN | K pHERIE hd 3aKpb|Tb|

Ons poGaBneHusi BbIOpaHHbIX 3NEMEHTOB CrnedyeT HaxaTb KHOMKY
<fo6aBuTb>, [Ons 3aKpbiTUS OKHa CcriegyeT HaxaTb  KHOMKY
<3aKpbITb>.

Ona pobaBneHnss getanu TeKyllen onepaumu credyeT HaxaTb

i

KHOMKY ﬂﬂ'. Mpu aToM B cnucok ByaeT gobasneHa cobirika Ha
KOHTPOMUPYEMYI0 MOAEMb TEKyLLEN onepauum.
[Ona ypaneHus 3reMeHTOB W3 Chucka CriedyeT HaxaTb KHOMKY
|w|. Mpu aToM Bce BbIGPaHHbIE 3MeMeHThbl cnucka ByayT
yaaneHs! 13 Hero.
[N pedaKkTMPOBaHWS CBOWCTB BbIGPaHHbIX 3NEMEHTOB credyet

el -
HaXaTb KHOI‘IKyI'—“ﬁﬂL Mocne e& HaxaTusi OTKPOETCS OKHO
cBoicTB. MpUMep OkHa NpeacTaBreH HUXe.
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Item properties
Base info

Boundary mode

Stock:

Mame: |20 MeomeTprAll nobansHaA TokapH. j

0

L Berk anemeHT

k.

36

Bribpato: 1

Cancel

B okHe oToGpaxaeTcs;

® IMS 3MeMEHTa;

® NPUNYCK;

® 4Y/CNO BblIOPaHHbIX 3/IEMEHTOB;
® peXnM 3adaHnsi Ha 0bpaboTKy;

I'lpumeanue: Ecnu 6bl6paHO HECKOJIbKO J3JIeMeHmoe8 Criucka U 3Ha4YeHus Uux
rnapamempog omJjiu4aromcsd, mo coomeemcmesyruwee rapamempy

rnofie ocmaémcsi nycmaim.

Pexumbl 3aaaHnAa Ha o6paboTKy

I PakTn4eCkn BCE pPEXUNMBbI

3agaHus Ha 00paboTky SBRsTCH

MHTEPAaKTUBHbIMU. OTO 3HauuT, 4TO npm wux Bbl60pe 3ajaHune Ha

06paboTKky MOXHO NpPOM3BOAMTL MNPSIMO B

rpadouyeckoMm OKHe.

MHTepakTnBHble cnocobbl 3adaHud OOCTYMHbl Kak B pexume
00bEMHOM oTpucoBkn 3D Tak U B pexume Mrockon oTpucosku 2D.
[Ons V3MeHeHMs pexuMMa OTPUCOBKM CrefyeT LWenkHyTb npaBow
KNaBULLIEN MbIlUM HA MWKOHKE BMOAMMOCTM OObekTa B OKHE Tex
npouecca. B Bbinagarowem MeH BbIbpaTb HEOOXOAMMBIN PEXUM

OTPUCOBKM.

Cnuncok JOCTYNHBIX PEXUMOB MPUBEAEH HIDKE.

@ - Bce anemeHTbI. Vicnonb3oBaTb Ansi 06p860TKM Be€Cb 3JIEMEHT

LEJTMKOM.

i@ - OceBbie nnockocTy. Cnepyet obpaboTaTtb BCe y4aCTKN KPUBOW
Haxogdwmecs Mexay ABYMS BCMOMOraTerlbHbIMW 3dnemMeHTamy —
oceBbIMK nnockocTamu. Crnegyet obpaTuTb BHMMaHWe Ha TO, YTO B
3ajaHue nonajaroT Kak BHELUHWE yYaCTKN KPUBOW, Tak N BHYTPEHHME.

PexuM MOXXHO NpUMeHsTb Npu 06omx criocobax 0ToBpaKeHUs.

\

-,

0p - PaguanbHble nnockoctn. Criegyet obpabotatb BCe y4yacTku

Kpmnsomn HaxogsLwmnecsi

mMexagy  ABYMS  BCMoMOrateribHbIMU
aneMeHTamMu - paguvarnbHbIMU MOBEPXHOCTAMU. [1NOCKOCTU MOXHO
nepemewarts B npegenax rabaputoB kpuvBon. Pexnm MOXHO
NPUMEHATb Npu obomx cnocobax oTobpaxeHus.
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@ - MpamoyronbHUK. Mcnonb3oBaTb BCe Yy4yacTKM  KPUBOM
HaxodsaLmMecs Mexay YeTblpbMs BCoOMOraTesibHbIMU 3fieMeHTaMu -
orpaHM4YMBaloLWUMKN NrockocTsiMu. Pexum ygobeH gns 3agaHus B
pexnme 2D oTobpaxeHus.

e ]

@ . Toukn. B aTom pexvme Ha KpuBoW nosiBRstTCca 2
BCMOMOraTefbHbIX 3fIeMeHTa - TOYKM Mnu Kofbua (B 3aBUCMMOCTU OT
cnocoba oTtobpaxeHusi). YyacToK KpMBOW, Mexgy 3TUMM TOoYKamu
BblEeNeHHbIV LBeToM ByaeT ucnonb3oBaTbCa B kavecTse paboyero
3adaHus. [N 3agaHns HapyxHbIX NOBEPXHOCTEN pexum yaobeH kak
B 3D Tak 1 B 2D. [InA 3agaHus BHYTPEHHUX MOBEPXHOCTEN. Pexum
cneayeTt ucnonbe3oBaTb B 2D oTobpaxeHuu.

@ . Mo snemeHtam. B aTom pexume KpuBasi [enuTca Ha
SreMeHTapHble y4acTku (0Tpeskn n ayru). MNMpu HaBegeHUn Ha y4acToK
KpMBOW OH noaceeunsaetcd. [ina Beibopa yyacTka cnegyeT WenkHyTb
Ha HeM feBOn KHoMkow. Ha ogHOM aneMeHTe cnncka MOXHO BbliGpaTb
TONMbKO OOWH 3anemeHT. Pexum cnegyet mcnonb3oBatb npu oboumx
cnocobax oTobpaxeHus.

@ - Mo nnockoctu un wnuHaento. B atom pexume otobpaxkaetcs
OAMH BCrNoMoraTernbHbIA 3nemMeHT — oceBas nnockoctb. OHa He
npvBsA3aHa K MoOOenn u MOXeT nepemellatbcs BOOMb Bcen ocn Z.
Cnoco6 wvcnonb3yeTca B onepauuMm OTpes3kn U cBepreHus. B
onepauun OTpes3kn OH onpegenseTr MecTo OTpesa, B ornepauum
OCEBOr0 CBepreHns OH onpegenseT rnybuHy oTBepcTus. Pexum
cnepgyet ucnonb3oBaTh Npu 06onx cnocobax oToGpaxkeHms.

Ml . KawaBka. B aTOM pexume Ha KpUBOW MPOWU3BOAMTCS MOUCK
KaHaBOK, KOTOpble MOTyT BbITb 06paboTaHbl TEKYLUMM UHCTPYMEHTOM.
To ecTb MpU W3MEHEHUM PaCMOSIOKEHUS WHCTPYMEHTa MOXeT
MeHATbCA Habop HangeHHbIX KaHaBOK. PesynbTaTbl noucka
CTaHOBSATCA AOCTYMHbI Ans Bblibopa. MNpy HaBegeHUM Kypcopa MbIln
Ha HaMdeHHy KaHaBKy OHa noacBeyvmBaeTcs. Pexum mcnonb3yeTcs
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ans onepaumm obpaboTkm kaHaBok. [ns Bbibopa kaHaBku crnegyet
WenkHyTb Ha Hel neBOW KHOMKOW Mblwn. Pexum cneayet
ncnonb3oBaTb Npu 06oux crnocobax OTPUCOBKMU.

Tunbl AOCTYNHbIX PEXUMOB 3a4aHUA MO onepauusm
Onepauus obpaboTku Topua:

e Bce anemeHThl;
e PagnanbHas NrocKocTb;

TOKapHaﬂ YyepHoBasA onepauuna:

Bce anemeHThi;

OceBble NNOCKOCTY;
PagvanbHble nnockocTu;
MpsAMOYronbHWUK;

Onepau,vm TOKapPHOro cBepneHunaA:

Bce anemeHTbi;

OceBble NMOCKOCTY;
PaavanbHble NNocKoCcTu;
MpPSMOYrosnbHKK;

OTpesHaga onepauus:

e Bce anemeHThl;
e [10 NNOCKOCTM U LUNWUHAEN!O;

YuncrtoBas TOKapHasa onepauuna:

Bce anemeHTbi;

OceBble NMOCKOCTY;
PagwanbHble NnockocTy;
MpsAMOYronbHuK;

Mo anemeHTam;

Onepauus 06paboTkm KaHaBOK:

e Bce anemeHThl;
o KaHaBkuy;

Onepauus Hape3aHusl pe3bobl:

Bce anemeHTbi;

OceBble NMOCKOCTY;
PagwanbHble NnockocTy;
MpsAMOYronbHWUK;

Mo anemeHTam;

5.3.8 PabGouee 3apaHue ansa ynpasnfeMbIiX
onepauumn

Pabo4yee 3agaHue B YMCTOBOWM U ‘-IepHOBOIZ ynpasridemMbiX onepaumax
onpenendeTt 3akoH nepemMmelleHna MHCTpyMeHTa B MniaHe.

3apaven TexHomnora SBMAsSiETCA (QOPMUPOBAHME HaMNpaBnsiOLLEN
obnactn, aHamnormdHon obnacti, dopMUpyeMO nNpu 3adaHum
obpabaTtbiBaemor Mogenu [Anis  rpaBUMpOBaribHOW onepauun 1
onepauun BblIbopkn obnactu. dopmupyemMas ¢ MOMOLLBIO KPUBbIX
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Hanpaenswowas  obrnacte  AMHaMmudeckn  oTobpaxaeTcs B
rpauyeckom okHe.
B ynpaBndembix onepauusx NpegycMOTpeHbl [Be OCHOBHbIE
cTpaTerMm [ABWKEHWUS WHCTPYMEHTa: BOOMb WNKM MOMEpPeK KPUBbIX
Hanpaenswowen obnactn. lNpn o6paboTke BAONb HaMPaBMSOLNX
KpUBbIX, BMUA, TPAEKTOPUM B NiaHe onpeaenseTcs Kak SKkBUAUCTaHTbI K
Hanpaensiowen obnactn. MNpu 06paboTke nonepek HanpaBNAOLLMX
KpU1BbIX, CTPOYKU cTposATCcs nepneHavKynapHo Kp1BbIM
HanpasnstoLen obnactn. CTopoHa KpuBoW, B KOTOPYHO NPON3BOAMNTCS
obpaboTka, onpegenseTca TUNOM HanpasnstoLwen Kpusow. BrnvaHue
HanpaBnsOWMX KPMBBIX M UX TUMOB Ha cTpaTermio obpaboTku
npegcTasneHo B criegytollen Tabnuue.

Tun

HANDABASIO TpaekTopus npu obpaboTke Boonb TpaekTopus npyu obpaboTtke

P . HanpasnsoLLen KpUBon nonepek HanpasnsoLLEen KpUBoW

e KpUBOW

KaHaBka ’ YcTaHaBnmBaTb He pekOMeHayeTCs

peberb ’ ’

Bnap‘MHa ’ ’

BoicTyn ’ ’

7/ {/{T7f>

HapysxHas : / £

KpuBas —

BnagvHa,

BHYTPEHHSASA

- BbICTYN

B TOoM cnyyae, ecnu Ha cTpaHMYKe HanpaBnglLMe He YyKa3aHO Hu
O[HOW  KpVBOW, Hanpaensowas obnacte BbluMCHSETCA MO
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YMOJTHaHNIO. Cnoco6 BbluMCNeHNs obnactn no YMOJT4aHNK 3aBUCUT
OoT ThNna yﬂpaBﬂﬂeMOVI onepauunn.

[ns 4YepHoBOW ynpaBnsemMon onepauun, N0 YMOM4YaHUIO B KavyecTBe
HanpaBnsawLwen 6ygeT NpuHATa HapyXXHasi rpaHvua 3arotoBku. Ecnu
3aroToOBKOW SABMSieTCS, Hanpumep, 6pycok, TO HanpaBnsoLWEN KpUBON
OyoeT npsaMoyronbHuK, a obpaboTka ByaeT npomsBoAUTLCA BHYTPU
NPSMOYrofNbHUKa NapannenbHO UNn NepneHauKynspHoO ero CTopoHam.

[nsa yncTtoBow ynpasnsiemMon onepauuu, no yMON4aHu B KayecTBe
HanpaBnswWMX  KpuBbiX OyaeT B3ATa  HapyxHas  rpaHuua
obpabaTbiBaeMoi Modenu.

Ons ynpaBnsemon p[opaboTkm MO yMOMYaHWKO Hanpaenswwas
obnactb  BbluMCRsieTCsl, Takum obpasom, 4ToObl 0b6paboTka
npouvsBogunace BAOMb HedopaboTaHHbIX yyacTkoB. [ns  aToro
BHayarne BbIOENSOTCS 30Hbl, B KOTOPbIX WMEETCH OCTaTOYHbIN
mMatepuan, a 3aTtem nonyvyeHHas obnactb  crraxuBaeTcs.
CooTBeTCTBEHHO, 00paboTka MOXEeT MpoM3BOAUTBCS BOOMb UMK
nonepek HeagopaboTaHHbIX y4aCTKOB.

5.3.9 PabGouee 3agaHue ansa onepauuun o6paboTKku
OTBEepCTUM

= ﬁ Q3patoTKa OTBEPCT

-
0K

~— Cospatb oTBEpPCTME
=

obObekToM TunNa
«TOYKa»

Cosgatb oTBEpPCTME
nyTem BBOAa
koopauHaT

PacnosHatb
OTBepCTI/Iﬂ B Mogenn
jeTanu

i, PesynepAT ofpaboTin OF TpmsanTie)

*

Lie#Tp 'ajﬁmam' ! Hairw 333 %l S5~ Ynanus BIGpaHHbie

L]
Hy
L ]
#y
L]
#y
L]
#y
L]
L

= _ - 3JIeMEeHTbI
20 MNeoweTpuaibpesepHas CRipl2
2D MeomeTpuaibpesepHas Cp11 MapameTpsbl
¥(0.000) ¥(0.000) Bbl6paHHb|X OTBepCTVIVI
(50,0007 Y42 ,000)
CospaTtb rpynny

(50,0000 ¥/(742,000) OTBEpPCTUIA NO cxeme
X(-80.000) Y(42.000) fetanm
H(80.000) Y(-42.000)

B onepauun o6paboTkM OTBEPCTMIN CMMCOK OTBEPCTMI onpenenseT
KOJIMYeCTBO, MOCcrieqoBaTeNnbHOCTb, U NapaMeTpbl 06pabaTbiBaeMbIX
oTBepcTuit. Mopsagok crnegoBaHUs OGBLEKTOB B CrMCKe onpedensiet
nopsgok obpaboTku. CMeHa nocrnegoBaTerlbHOCTUM MPOU3BOAUTCS
nepeTackvBaHVWEM onepaLuii MbILbIO.

Kaxgoe oTBepcTMe xapakTepu3yeTcs KoopaAuHaTamu  LeHTpa,
ONaMeTpoOM, a TaKKe 3HAYEHUSIMU BEPXHEr0 W HWKHErO YPOBHEW.
Ecnn ueHTp 3agaetcsa koopguHatamu, TO OTBEpPCTME MOMedvaeTcs
NKOHKOM # . ECNM LIEHTP OTBEpCTWS onpeaensieTcsi o6bekToM Tuna
TOYKa, TO CTPOKa MOMEYaeTcs MKOHKOM « #». BHe 3aBucuMmocTu oT
cnocoba 3agaHua  ueHTpa, rmMybwHa OTBepcTus  3agaeTcd
HenocpeacTBEHHO B OKHe [napameTpbl oTBepcTun]. Ona 3agaHus
BEPXHETO WM HWXKHEro ypoBHEW, Heobxoammo BbIOpaTb B MNpaBoOM
CMUCKE Xeraemble TOYKM M 3anoSTHNTb Nons ZMakc. 1 ZMUH.
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ZMmakc. — onpefensieT koopauHaTy Z MepeknioveHnst Ha pabouyto
nogavy. KoopavHata MoXeT ObITb 3a4aHa SIBHO MU pacCYUTbIBATLCS
aBTomatuyecku. pu aBTOMATMYECKOM pacyeTe, MepEKNoYeHne Ha
pabouyto nogady npoucxoaut Ha 6e3onacHOM pacCTosiHM A0
3aroTOBKM.

ZMuH — onpegenset koopavHaTy Z HWKHEW TOYKM OTBEepCTUs.
KoopanHata moxeT OblTb 3agaHa $BHO WINM  pacCyUTLIBATbLCS
aBTomatuyecku. [lpu aBTOMaTM4YeCcKOM pacyeTe, KoopauHaTa
onpeaenseTcst No ycroBuio KacaHusa obpabaTtbiBaemMon Moaenu.

3apaHue oTBepCcTUI NyTemM BBOoAA KOOpPAMHAT

OTKpblBaeMoe OKHO TpedHasHayYeHo AONs 3ajaHus NapaMeTpoB
HOBbIX WINM CYyWECTBYIOWMNX OTBepcTuil. [na pegakTUpoBaHus
napaMeTpoOB  CYLUECTBYIOLLEro OTBEPCTUS OKHO  OTKpbIBaeTcs
ABOMHBIM LLIENTYKOM MbILIV Ha peaakTMpyeMoM OTBEPCTUM.

-
':03,.'1-3HHE OTBE PCTHA
ToUKS UEHTPS OTBERCTMA
b
He: |0 Yoo |0
;20 - D [Xc.Yc)
—d - _‘_’_'_'_'_'_,_:—'—'—
. Zmax
Tmakc: ABTO =l |
H
ZhAH: SETO x| | Zmin
H: [ v i
da | OTMEHS | Chpaeka |

Onsa co3paHusa oTBepcTUs cneayeT 3a4aThb 3HAYEHWUs ero napameTpoB
(monoxenve, gnameTp, rMybuHy) n HaxaTtb kHonky <fa>. Co3gaHHoe
oTBepcTMe OyaeT aBTomMaTnyeckm Jo6aBneHo B CNMCOK.

B npouecce u3MmeHeHUs napameTpoB pedakTMpyeMoe OTBepcTue
oTobpaxaeTcsi B rpaddyeckom OKHE.

3apgaHue OTBepCTVII7I reoMeTpun4eCkmm O0061BLEKTOM TUMA «TOYKA»

B cnucok otBepctMi MoryT ObiTb  3aHeCeHbl CCbIkM  Ha
reomeTpuyeckne obbeKTbl TMMNa ToYKa U Ha rpynnbl reoOMeTPUYEcKnx
obbekToB. Ecnu rpynna cogepXuT OObeKTbl OpYrMx TWMNOB, OHU
urHopupytotcs. [JobGaBneHne ccbimok Ha  BblOpaHHble  TOYKK
npoussogutca kHonkon «LeHTp» Kaxgas Touka onpegenser
KoopauHatbl X 1Y LeHTpa OTBEpCTUS.

ABTOMaTHN4eckoe pacno3HaBaHue OTBepCTMﬁ

lMouck oTBepcTMn npou3BoguTca B getanu onepauuun. [lpu
HaxoX4eHMn OTBEPCTUS OHO aBTOMaTUyecku gobasnsdeTcs B CNMCOK
OTBEPCTUN.

PacnosHaBaHve o0OTBepCTMMA NPOU3BOAUTCA B COOTBETCTBUM C
3agaHHbIMK - ycrnioBusMM  noucka. B cnvcok  ©ByayT  BKOYEHb
OTBEPCTUSA C AMaMeTpOM, nexawum B yKaszaHHOM guanasoHe. Bce
OTBEpPCTUA OendTCA Ha Tpu Tuna.

CKBO3Hble — OTBEPCTUA, Npoxogdline aetarnb HaCKBO3b, U C AHOM,
PacnofiIoXeHHbIM HMXe, YeEM HWXHWIA YpPOBEHb O6pa6OTKI/I onepauunn.

Fnyxwe — OTBEepCTuUd, 3aKaH4dmBawLMecAa B Tene petannm mexay
BE€PXHUM N HUXKHUM YPOBHAMMU Oonepaunin.

Mpoune — oTBEpPCTUHA, AN KOTOPbIX OOHO3HAYHO MOryT ObITb
onpegeneHbl TOMbKO KOOpAWHATHLI LEHTpa, a AvameTp v rnybuHa
otBepcTua - HeT. K Takum OTBEPCTMSIM OTHOCHATCA OTBEpPCTUS C
nepeMeHHbIM JuamMmeTpoM, Hanpumep, ¢ hackon.
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Pacnosnapanme oTee pCTHA
¥CROBMA NOWCKa b (Xc,Yc)
CKEO3HBIE OTE. DrH: |1

= Zmax
Tyx1e 0TE . Drakc: (79 |
H
] By e ToumocTs; 002 | Zmin
I

7 OTBepoTHIA HaleHo

his o o H Fmax Zmin

50.000 0.000 10.000 ES.000 0.000 -65.000

0.000 0.000 £0.000 E5.000 0.000 -65.000
-50.000 0.000 10,000 63000 0.000 -65.000
50,000 42,000 16.000 23000 -40.000 -65.000
-50.000 -42 000 16.000 25000 -40.000 -65.000
20.000 -42.000 16.000 0.094 -50.000 -50.094
-50.000 42,000 16.000 15,000 -50.000 -65.000

HEEEERER

da | OTMEHS | ChpaEeka |

MapameTpbl HaMAeHHbIX OTBEPCTUIN MOTYT ObITb OTPEAAKTMPOBaHLI. B
npoLecce U3MEHeHUs NapamMeTpoB PedaKTUPYEMbIX OTBEPCTUiA, OHU
oToGpakaloTca B rpadguyeckom okHe. CopTupoBKa OTBepcTUii B
CrvcKe Mo OAHOMY M3 MapamMeTpoB OCYLLECTBMSETCH HaxaTveM Ha
3arofioBOK COOTBETCTBYHOLEro cTonbua.

Mpn HaxxaTnm Ha kHoNKy <[la> BCe OTBEPCTUS MOMEYEHHbIE drIaXKKOM
OyayT pnobaBneHbl B CNMUCOK OTBEPCTUMI. BkntoueHue (BbIKIOYEHME)
BCEX OTBEPCTUN OCYLLUECTBNSAETCA HaXaTWeM Ha 3arofioBOK MepBOro
ctonbua.

3apgaHue wabnoHa oTBepCTUM

B cucteme npucyTCTBYIOT criegyroime Buabl LWAGNOHOB: NNHENHbIR,
KpYroBoMu, YrnoBOW, KOHLEHTPUYECKUIA.

eHa ctpaHuue "lIMHeMHbLIN" npou3BOANTCA 3adaHue
wabnoHa B BMAE NPSAMOYTOSIbHOWN CETKU:

Jananue wabnoHAa OTEE PCTHA
| Mgt KpyroBol | ¥mosoi | KOHUSHTRMHECKMR
Cronbupr 4 o X v
Crpoxs |3 ,/'$
-
[
-
@ 10 &}’
- O
dv: 10 e
-
yron 20| < 'e) 0O O @
-
-
- Hau. Toska O O O
¥ron 0 O
g ®
O
HavansHas Touka
X(0),Y(0) hd|
BlbifiepuTe TOMKY M3 CIMCKS, C SKPEHE MW B BEMTE KDOPAWHAT
ToHKkM & opmaTe: X(12.25), Y(20.45)
1
Q= OTmeHa

eHa ctpanuue "KpyroBon" npousBoguTcs 3adaHue
wabnoHa B BUAE OKPY>XHOCTU:
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MvHenss | KPYMOBOR | Yenoso | KoHueHTpH-eckii

Paguyc: |30
Yucno: (10

¥rnosoi war. 36

[

Havane. yron: 10

LigHTpansHas Toqka -
o).y ]

BbiGepuTe TOUKY M3 CTIMCES, © 3KPEHE MM B BEAWTE KOOPAMHATE
ToukM B opraTe: ¥(12.25), Y(20.45).

B ] _ OTmena ] J.l_rmr-_mmr:-.]

Jaganne wabnoHa oTee pCTHA ]

eHa cTtpaHuue "YrnoBon"

wabnoHa B BUOE CETKU:

F;'a.u.auue wabIoHa oTeE PCTHR

| Mredirsdi | Kpyrosoii | Yrnoeoi | KonueHTpm-eckul |

CronGupt |5
CTpori: |5

Hauanb

K
d
O wp___]
-Hauanenan Toqka - —
[OALO) Jl

BbifepuTe TOUKY M3 CTIMCES, © 3KPEHE MM B BEAWTE KOOPAMHATE [
ToukM & opmaTe: X(12.25), Y(20.45).

A ] _ OTmena ] iﬂ_.‘mrd':‘ﬂ»m;]

npousBoaMTCa  3afaHune

eHa ctpaHmue "KoHueHTpudecknn" npou3BoanTCA

3agaHne wabnoHa
OKPYXXHOCTEMN:

3aganue wWabNOHA OTBE PCTH 1

| NuHeinedt | Kpyrosoi Yrmaoﬁ| KOHUEHTpUHECKIA

Ha. pagwyc: |30 $_
3 T

Yucno oxp.

Yucno ote: (15 -iaqann.{
Yron [24 PRAMYE |

L _ Yron|

Havane. yron: 10

PaccTossme: (15
SUeHTp. Touka CTO

Ll TOuKE s
(ZONC) Jl |

BiGepuTe TOMKY W3 CIMCES, C JKPSEHE MM B BSJNTE KOOPAMHATEI |
ToukM & dopmaTe: ¥(12.25), ¥(20.45).

_ ds ]‘-O'Im ]J:I_.’Mrdmlﬁ'('b]

Bnae KOHUEHTpUYeCKnx
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Co3daHue mexHoso2uu obpabomku n

Wcnonb3oBaHne  WabnoHOB  COBMECTHO C  aBTOMAaTU4YECKUM
onpeneneHneM ypoBHel OTBEPCTUsI MO3BOSMISIET peanu3oBaTb CXEMY
YepHoBOM 06pPabOTKM OCEBBLIM BPE3AHMNEM.

5.3.10 OcobGeHHOCTU 3afaHUNsA OTBEPCTUM ANs

onyckaHusi pe3bl B NOCIOMHON YepHOBOU
onepauum

Mpn onpepeneHvn napameTpoB MOCMONHOW 4YEpPHOBOW onepauuu,
onepauun Bbibopka obractm u onepaumym 00paboTkM OTBEpPCTUSI
NpefocTaBnseTcd  BO3MOXHOCTb  3afdaHusa  uHdopmaummn o6
oTBepCTUSAX nog 3axon pessbl.

B nocnowHoi 4YepHOBOW onepauun U B onepaumm Bbldopka obnactu
CMUCOK OTBEpCTWU onpefenseT MecTa, B KOTOpbIX paspeluaeTcs
BEpPTUKaNbHOE OMyCKaHMe WHCTPYMEHTa, 3a CyeT npensapuTenbHO
BbINOMHEHHOro 3acBepnmBaHud. [lpu pacyeTe TpaekTopuu, ecrnu
MOAXOA K JIOKanbHOW 30HE He MOXeT ObiTb BbINOMHEH CHapyXu, TO
NpoOM3BOAUTCSA MOUCK MOOXOASALLEN TOYKM B Crucke oTBepcTuin. Ecnn
noaxogsilee OTBEPCTME HaWAEHO, TO OHO UCMoNb3yeTcs Ansd
BEPTMKANbHOrO OnyckaHuss WHCTpyMeHTa. Ecnn xe nogxopgsuiee
OTBEpPCTUE He HaWaeHO, TO OHO (OPMUPYETCS aBTOMATUYECKU U
nobaensieTcs B CIUCOK.

Ona  ObicTporo  co3gaHust  onepauuu obecneunBatoLen
npefBapuTENbHYHO CBEPIIOBKY MO OrnyckaHne dpesbl Heobxoammo
npyM co3gaHum onepaumm o6paboTkM OTBEPCTUA B KadecTBe
npoToTMna ykasaTb onepauuto BbIOOpKM 00Onactu wunm YepHOBYHO
NOCMOWMHYO onepauuto. B aToM crnydae Bce OTBEPCTUA onepauuu-
npoTtoTtMna GydyT CKONMMpPOBaHbI BO BHOBb CO34aBaeMylo Onepauuio.
N, HaobopoT, ans obecneyeHnss BO3MOXHOCTM WUCMOSIb30BaHUSA
OTBEPCTU MOMy4YeHHbIX onepauven obpaboTkm oTBepcTus Ans
onyckaHus dpesbl, 3Ta onepaums MoXeT OblTb yka3aHa NpOTOTUMOM
NMOCMNOMHOWM YepHOBOW oMnepauun Unu onepauun BbIOOpKM obnacTu.

5.3.11 3apaHue MHcTpymeHTa chpesepHOM onepauumn

Mop onepauven B cucteme NOHMMAaETCA TEXHOMOMMYECKUi nepexom,
BbINOMHAEMbIA OAHUM WMHCTPYMEHTOM. Takum obpasom, ogHuM u3
KMoYeBbIX NapamMeTpoB onepaunn SBASEeTCA PEXYLUA UHCTPYMEHT,
KoTopbIM npousBoanTca obpaboTka. Bo dpesepHbix onepaumsax
peanu3oBaHHbIX B cucteme SprutCAM, pexywmm WHCTPYMEHTOM
MOXeT OblTb OCEBOW WMHCTPYMEHT, @ MMEHHO: KOHLeBble dpesbl,
cBepna, rpaeepsbl.
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3a

naHve

reoMeTpu4yeCkux napamMmeTpoB WUHCTPyYyMEHTa W MNpo4nx

TEXHOJOTVYECKMX MapaMeTPOB, CBSI3aHHbIX C €r0 MCMOoSIb30BaHWEM
NMpou3BOAMTCS Ha cTpaHuue WHCTpYMEHT B OKHe MnapaMeTpoB

onepauuu.
2.50 Buibopka Mapame Tpb1 one paumn
MHCTpYMEHT MNoaada Moaxoa-0Txoa MNapaMeTpel CTpaTeris

Geometrical parametes
LMnMHApHYEckan bpesa | Wima: [20mrm Enddill ueet: |l

o

| M HHCTRYMEHTa (M): |1 ==

i AnkHa (L) (70 :
_ I AwameTp (D |20 :

! onpaeka:
ToHKa HACTPOFIK CHenasaeHHe MNapamMeTpel Koppekuna

. ~
OlUeHtp @ Brn. Hcno syfiees: |3 = KOPRELMA Ha AMHHY
© Koreunan O Bewen, CTofkocTe! |60 |12 M1 % SHaueHke: |0 =
LUnkHAENE EAHHKUEI —
= 3KC, YMON BPESAHHA |90
@ Mpaesd @ ] £
() Neseiii [@F. ﬂ
EHBAMOTERE | Mcnonesyemsie | Beifop GHEMHMOTERH
I |l-’|r~15| |Tnn hpesbl |L |D |Rc |R |a |H |d |EﬂHHm|06. E|#
* * * * * * * * * * * *
1 rarn Endril LnnMHApHueckad d| 3.5 1 i} i} i} i} 1 ] 3183
2 Zrmm Endril LunkHaprdeckan o 7 2 1] 1] 1] 1] 2 MM 1592
3 S Endril LpnuHapraeckan i 16,5 |3 1] 1] 1] 1] 3 MM 1061
4 rnm Endril LipnkHaprdeckan o 14 4 1] 1] 1] 1] 4 MM 796
5 Srnm Endril LpnuHapraeckan i 17.5 |5 1] 1] 1] 1] 5 MM 637 | ™
£ >
| BcTaeHTe | | |

Mo yMon4aHHHD | Aa | OTHEHA | Cnpaeka |

B cucreme peann3oBaHo 10 TmnoB MHCTPYMEHTA, pasfinyarolmnxca
CMNNCKOM OOCTYMHbIX reOMeTpPU4ECKMX NnapamMeTpoOB:

e Liunnngpuyeckas cpesa: onvHa, aMameTp;

o Cpepuyeckas dpesa: gnuHa, gunameTp;

e TopovpanbHaa pesa: anvHa, AuameTp, paguyc
CKpYIneHus;

e [IByxpaguycHass chpesa: [anvHa, avameTp, paguyc
CKPYITEHNst Yy  UWIMHAPWUYECKOM 4YacTu, paguyc
CKPYTIIEHVS BEPLUUHDI;

o [IByxpaguycHaa  orpaHudeHHas  ppesa:  AnvHa,
anameTp, paguyc CKpyrfeHust Yy LUIMHOPUYECKON
4YacTu, pagunyc CKPYrneHus y BepLUNHbI, BbICOTa;

e KoHnyeckasa cpesa: pgnvHa, AauameTp, paguyc
CKPYIMEHVst Yy  UWIMHAPUYECKOM 4YacTu, paguyc
CKPYTIEHNS BEPLUWHBI, YrOST;

e ®pes3a ¢ oTpuuaTesnbHbIM pPaguycoM: AnvHa, agnameTp,
pagnyc CKpYrneHus y BepLUNHbI;

o KoHunueckas orpaHun4eHHas cbpe3a: AnnHa, anameTp,
paanyc CKpyrneHuma 'y Ll,VIﬂI/IH,CI,DI/I‘-IGCKOVI 4acTu,
paanyc CKpyrneHua y BepLUunHbl, yros, BbiCOTa,

e [paBep: OfvHa, OuameTp, Yrosf, BbICOTa, AvMaMeTp
BEPLUMHbI;

o CBEpno: AnvHa, guameTp, yron 3aTouku.

Ecnu 3HadeHue kakoro-nnbo napameTpa He MoO3BOMseT MOCTPOUTL
WHCTPYMEHT, TO 3TOT napameTp OyaeT BblAeneH KpacHbIM LIBETOM.

O6wmn BMO W YacTHbI BUA OTOOpaXalT TEKYLUA WMHCTPYMEHT.
O6Lwmn B1A NokasbiBaeT MHCTPYMEHT BbIOpaHHOro TMna ¢ ykasaHuem
KMoYeBbIX pas3MepoB. YacTHbI BWMA MOKa3blBAET WHCTPYMEHT B
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MPOMopuUMAX,  COOTBETCTBYIOLUMX  TEKYLMM  reOMEeTPUYECKUM
napameTpam W TUMY MWHCTPYMEHTA; MOKa3biBAETCA TOMbKO oOAHa
CTOPOHA MHCTPYMeEHTA.

B none <Ne> onpependetrcsa HOMEpP WHCTPYMEHTa B ynpaBnsAloLLen
nporpamme. Ecnu, npu cosgaHum onepauuu Onsg Texmpouecca, y
TexHosnora nodaBunacb HGOﬁXO,EI,I/IMOCTb ncnonb3oBaTtb MHCTPYMEHT,
yXe onpedenéHHbln B paHee COo34aHHOW onepaumMm TOro Xe
Texnpouecca, OH MOXeT BblbpaTb ero cnucka WCnonb3yeMblX
WHCTPYMEHTOB.

TexHonorn4yeckue u npoyme napameTpbl:

e EQUHMUBI M3MepeHus napameTpoB WHCTPyMEHTa —
MUNNUMETPbI UM ANMBI.

e Touka HACTpPOMKU. YKasbiBaeT [Ns KaKOW TOYKM
WHCTpYMeHTa (UeHTpanbHOW wunn KoHeuvHown) Byaet
paccyuTbIBaTLCSA ynpasnsoLwasa nporpaMmma.

e HanpaBneHue. 3apjaeT HanpaBneHue BpalleHust
WINUHAens (neesoe nnv npasoe).

e LiBeT. YKkasblBaeTca UBET MNPOPUCOBKN TpaeKkTopuu
WHCTpYMEHTa [Ans  TeKywen onepauum npu eé
BbINOMHEHUN U, COOTBETCTBEHHO, LIBET MHCTPYMEHTa
npu MogenuposaHum obpaboTku.

eYucno 3y6bEeB. YkasbiBaeT uncno  3ybbeB
MHCTpyMeHTa. [lapameTp MOXeT MWCrNonb30BaThCs
[ANs pacyeTa peXMMOB pesaHusi.

e MaTtepuan ykasbiBaeT MaTepuan MHCTPYMeEHTa.
MapameTp MOXeT Wcrnonb3oBaTbCs AN pacyeTa
PEXMMOB pPe3aHus.

e CTOMKOCTb YKa3blBaeT O0nyCcTtumMmoe BpeMA pa6OTbI
MHCTPYMEHTa B MUHYTax. B mowmeHT, korga BpemMaA

paboTbl yrpaBnsoLLen nporpamMmbl (yn,
Mofy4eHHOEe C YYETOM BbICTaBMEHHbLIX PEXMMOB
pesaHus, npesblaeT yKasaHHoe, TO B

NPOMEXYTOYHBbIN a3blk  CLDATA  BbIBOgMUTCS
cooTBeTCTBYyOWAad KomaHga. [loctnpoueccop Ha
OCHOBaHUM 00OpaboTkm STOM KOMaHAbl  MOXeT
BbiBeCcTM B YT KOMaHAy Ha CMEHY WMHCTPYMEHTa Wnu
KOMMEHTapui.

e OxnaxageHue. [IpyM BKNIOYEHHOM OXNaXaeHUn B
Havane YI1 dopmupyeTcss KOMaHda Ha BKMAOYEHue
OXNaXaeHusi, a Mo OKOHYaHuM paboTbl hopmMmpyeTcs
KOMaH[a BbIKIMOYEHMS OXNaXXaAEeHUS.

o Koppekums no gnuHe. [Npy BKINIOYEHHON KOppeKuun
Ha ONWHY MHCTpyMeHTa B Hadane Y1 BcTtaensetcs
KOMaHAa Ha BKMIOYEHNE  COOTBETCTBYHOLLEWN
koppekumn. B none <N> yka3sbiBaeTcs Homep
KoppekTopa, koTopbii nongetr B YI1. BenuunHa
KOppeKuun No AfvHe HOCUT CMpaBOYHbLIN XapakTep 1
B YI1 He BbiBogutcsA. 1o OKOHYaHWWM NporpamMmebl
KOppeKUUs BbIKIHO4aeTcst

o Koppekuunsa Ha paguyc. Koppekums Ha paguyc MOXeT
BKIOYaTbCA TONbKO B onepaumsix 2d n 3d o6paboTkm
KpuBoW. Npn obpaboTke kpuBOW Crieea unu cnpasa B
YT BblgaeTcs KoMaHaa Ha BKMNIOYEeHNe
COOTBETCTBYWOWEN KOMaHAbl. B none  <N>
yKa3blBaeTCs HOMEp KOppekTopa, KoTopbin Oyget
BbiBeaeH B YI. BenuuuHa «koppekumm 34ecb
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ucrnonb3dyetcs  Ans  pacyeta  TpaekTopuum U
MoaenupoBaHnsa obpabotku. B Y[ BbiBOAMTCS
AKBMOUCTAHTA K 3adaHHOW KpuBoW. BennuuHa
3KBMOMCTAHTbI OMpefensieTcs Kak pasHuMua Mexagy
paguycoM WHCTPYMEHTA M BENTMYMHOM KOPPEKLIMMW.
Mpn Heobxogumoct BbiBoga B YIT wmcxogHoro
KOHTYpa HYXXHO 3aJaTb BEMUYUHY KOPPEKLUN PaBHOM
paguycy MHCTpymeHTa. [MockonbKy B 3TOM cnydae
MHdopMauns o) peanbHomn TpaekTopumn
nepemMeLLeHNs MHCTPyMeHTa OyaeT oTcyTCcTBOBaTL B
Y, TO wucnonb3oBaHWE BENUYUHBI  KOPPEKL MK
nossonsieT npaBubHO NPOuN3BOANTb
MoAenMpoBaHmne obpaboTku.

3anonHeHHble OAHaXAbl NapameTpbl, XapakTepusyoLmMe KOHKPETHbIV
WHCTPYMEHT, MOryT ObITb COXpaHeHbl B Oubnvoteke ans
MCMONb30BaHMA B APYrMX onepaumsax u Texnpoueccax. B HuxHewn
YyacTu OKHa npeanaraeTcad MHCTPyMeHTapun ana paboTbl C
BUBNNOTEKON MHCTPYMEHTOB.

Monck Tpebyemoro WHCTpymMeHTa u3 OuBNIMOTEKM NpoM3BOANTCA
cnegyrowmm obpasom. YCrnoBus novcka 3afatoTcs B NepBON CTPOke
CcooTBETCTBYtOLEro cronbua. MNMouck MoXeT NPOM3BOAUTLCS Kak Mo
3HaJYeHUIO napameTpa, Tak 1 No macke. [ina 3agaHnsa macku mMoryT
ObITb NCMOMNb30BaHbI CreayLLmMe KOMaHabl:

<*> - (3Be3ago4ka) - NPOU3BOSIbHAsA CTPOKaA.
<?> - (Bonpoc) - Npon3BObHbIN CUMBO.
<-> - (Tupe) - nHTepeann.

<,> - (3anATas) - nepeyvncneHne.

KomaHgp! MHTEpBan W nepe4yucneHne moryT OblTb MCMOMb30BaHbI
TOJNbKO AA NOUCKa YMCnoBOro napameTpa.

Mpumepbl:

eHanTn BCe WHCTPYMEHTbl, B WMEHUM KOTOpPbIX
COOEepPXUTCS CroBo <dpesa>.

¢ B none <UmsaA> cnepyet BBECTM Macky: “dppesa*

e Hantn Bce MHCTpymeHTbl gnameTtpom oT 10 go 20 mm
BKITIOYUTENBHO.

¢ B none <D> cnepgyet BBecTn macky: 10-20
e Hantn Bce MHCTpyMeHTbI AnameTpom 15,23,47 mm.
¢ B none <D> cnepyet BBeCcTM Macky: 15,23,47

Ona 3agaHua macku MoryT ObliTb MCMOMb30BaHbl Kak OTAENbHble
KOMaHObl, Tak U UX KOMOWHauuu. [ns 3aHeceHuss napameTpoB
BbIOpaHHOTO MHCTPYMEHTa B BEPXHIOD YacTb OKHa HeoGxoanMo
HaxkaTb KHOMKy <BbIGpaTb>.

CtpaHuua <Bbibop 6ubnmnortekn>

Ha cTtpaHuuke <Bbibop 6uMGNMoOTeKn> npomssBoanTCcs BbIGOp
BUBNMOTEKN MHCTPYMEHTOB, a TakK e 3af4aloTCsl napameTpbl TekyLen
oubnunoTekw.

BubnmoTeka | Mononesyemele Erifiop GHEnMoTERK

Manka: [n\Sources)SprutCAMZODEEXE
maFin BrbnnoTern: | ExtTools.lib -
mA BrbnkoTerk: Tools library,

KommenTaphn: | Meter library of the standard installation, {ENDCOMMENT}

Bepcwa: |3.57 PazaennTene: |; YMCNo cekumi: 2 HHCAD HHCTPYMEHTOE: O

TN MHCTpyMEnT A Ms GHARMOTEKK

Hogas | COXPaHHTE KaK | MpHMEHHTE BOCCTaHOBHTE
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3noecb ke moxeT OblTb ykaszaHa Apyras 6ubnuoteka unu cosgaHa
HoBad. [Ans 3arpysku BbibpaHHOW BGMONMOTEKM HEODXOAMMO HaxaTb
kHonky  <lMpumMeHuTb>. [N  BOCCTAHOBMEHUS  M3MEHEHHbIX
napameTpoB cregyeT HaxaTb KHoMky <OTMeHuTb>. CoxpaHeHue
BblOpaHHON GUBIMOTEKN NMPOM3BOAUTCS MOCIE 3aKPbITUS OKHA MyTEM
HaXkaTusi KHonku <fa>.

Cnmcok Bcex GUBNMOTEK MHCTPYMEHTOB HaxOAsLMXCH B KaTanore
copoepXutcs B BbiMagawwen ctpoke <daun O6uMONMOTEKN>.
Heckonbko 6MGNMOTEK WHCTPyMEHTa YAOOHO MCnonb3oBaTb, €Chu
HeobXxoaMMO co3gaBaTb MNPOrpaMMbl  ANsl  HECKOSNbKUX CTaHKOB,
KaXKObl U3 KOTOPbLIX UMEET CBON UHCTPYMEHTAlbHbIA MarasuH.

CtpaHuua <bubnuorteka>
BHBMaTERa | Mcnonssyembie | Beifiop BHEAMOTERK

M |l-'1m;| |Tnn peskl |L |D |Rc |R |a |H |d |E,\’1HHHL|06. E|

* * * * * * * * * * * *

1mm Endrill LipnMHapkdeckan ¢y 3.5 MM 3183
L] 1592
L] 1061
L] 796

L] 637 | ™
>

Zmm Endrill LiunMHApHYeckan g 7

1 1]
2 1]
Srm Endrill LnvHapkdeckan ¢ 16.5 |3 o
rnm Endrill LpnMHapkdeckan gy 14 4 o

5 1)

o olo o o
o olo o o
o olo o o
[ SR R

Sram Endrill LipnMHapkdeckan gy 17.5

NI

BcTaeuTe

Ha ctpaHunuke  <Bubnuorteka>  BbLIBOAUTCA  BeCb  CMUCOK
WHCTPYMEHTOB, UMEILLMXCA B TeKyllen bnbnuoteke. [Ana 3aHeceHus
napameTpoB BbIOPAHHOrO WMHCTPYMEHTa B BEPXHIOK 4YacTb OKHAa
HeobxooMMO HaxaTb KHOMKy <BblGpaTb>. [na pobaBnenns B
OMONMOTEKY HOBOIO MHCTPYMEHTA, XapaKTepru3yemMoro napameTpamu,
yKkasaHHbIMW B BEpPXHEW 4acTM OKHa HeobXOoOUMO HaaTb KHOMKY
<BcTaBuTb>. [1ns 3ameHbl BbIGpaHHOrO MHCTPYMEHTa B bubnunoTteke
HOBbIM, XapakTepusyeMbliM NapaMeTpamu, ykasaHHbIMU B BEPXHEN
4YacTu OKHa HeobXoAMMO HaXaTb KHOMKY <3aMeHUTb>. [ina yaaneHus
BbIOPAHHOIO MHCTPyMEHTa u3 OMbnmMoTekn HeoOXoAMMO HaxaTb
KHOMKy <Yganutb>.

BHumaHue: Homep uHcmpymeHma e 6ubnuomeke He coomeemcmeyem HoMepy 8
ynpasnsowel npozpamme!

CTpaHVILI,a <Ucnon b3yeMble>

BHBnHoTera | MCNonesyerele | Brifiop BHENHOTEKK

M |l-'1m;| |Tnn hpezkl |L |D |Rc |R |a |H |d |Eﬂ.MHm|06. B MM
1 20mm Endrill LiMnuHapmyeckan g 70 20 1] 1] o 1] 20 MHAKE 159

2 20mm Ball nose Cihepruecikan dpes: 80 20 1] 10 1] 10 20 MAMMKE 159

BrifpaTte

Ha cTtpaHMyke <WUcnonb3yemble> BbIBOOUTCA CMNUCOK  BCEX
WHCTPYMEHTOB, UCMOMb3yeMbiX B APYrMX onepaumsix NpoekTMpyemMoro
Texnpovecca.
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5.3.12

3apaHue MHCTPYMEHTa TOKapHOM onepauum

Ye pHoBaAa TokapHaa Mapame Tpbi one pauum
WHCTRYMEHT Mogaqs Mopxon-0Txom CTpaTema
Libraries
BubnuoTera: | Sandvik Tools library. | i EanHnubs | MannumeTpe! |
Mpynna: | MpoxoaHoi | Howmep: |0 j:j
JMa: | DCLML-2020K-12/CNME-12 04 04-WF [ e Pasmeletke: [0 (=)
MnacTrHa Aepxaska WHCTpyMEHT
Koa: | CHME-12 04 04-WF > Koa: | DCLML-2020K-12 x|
Thn: | C (50° PorGiuec x| Thn: | L {957 =l
Uz |8 b I lt2s &
K t; [t.o8 | b 2o ]
i relne | L[z |
el ) )
keps | L ot s |8
r q q,5 j:j b_ _‘L— | o & j:j
g r — =
f s e—— F_l5 =
1 I:2 B
MaTepman: | GC4015 =l THM MHCTpYMEHTA: | TTEERIA =l ¢ e p o oag
Ln1HAENE CynnopT HacTpoedHaa Todka

NeEkA = @ BEpxHHE = EE LLeHTRaNEHaA =

BpaweHme R e o T, e —
Mo vacoeod =) @ PagmaneHoe x| é @

Mo yraonqsHID | A= | OTMEHS | Cnpasks |

Mpu cosgaHum onepauuy el aBTomaTUYecku HasHavaeTcs HanGonee
noaoxodAwmik No  cTpaTermm  WMHCTPYMEHT 13 GUGNUOTEKM.
PepnakTvpoBaHve napameTpoB MHCTPYMeHTa Ans Tekyllei onepauuu
OCYLLECTBNAETCH Ha CTpaHULE WHCTPYMEHT OKHa MapameTpos,
KOTOpOE OTKPbIBAETCH MPU HAaXaTUK KHOMKM «NapameTpbl».

B rpade <Mmsa> oTobpakaeTcs MONHbIA CMMCOK MNoaaep>XMBaeMbiX
WHCTPYMEHTOB Yka3aHHoW rpynnbl. [1py BeiGope HOBOro MHCTpYMeHTa
13 6a3bl, aBTOMaTU4ECKN MEHSIOTCS BCE NMapameTpbl MHCTPYMEHTA.

Ha naHenu <MnacTuHa> npepctaeneHbl BCE OCHOBHbIE MapameTpbl,
KOTOpble OTHOCATCS K NnacTuHe: koA, TWuM, reomeTpuyeckme
napaMeTpbl C Y4eTOM OCOBEHHOCTEN KaKOow rpynnbl MNNacTuH,
matepuan. CoBMecTUMble C [epXaBKOW NNnacTuHbl (0603HaYeHbI
YepHbIM LBETOM) BXOAAT B Oenblii CMUCOK, @ HE COBMECTUMbIE —
(0603Ha4eHbl cepbiM LIBETOM) — NPEACTaBNAT cepbli CnUcok. MMpu
BblOOpe koga WM Tuna MNnacTuHbl, KOTOpasi He CoBMEecTuma C
TeKyLLen AepXKaBKov aBToMaTu4eckn byget nogobpaHa coBmectTumas
aepxaska. [Insg Toro, 4tobbl 3agaTe MAAcTMHY MPOU3BOSIBHOMO TUNa
HeobxogmMmo BblbpaTe nnactuHy <Custom>. Takasa nnacTuHa
COBMECTMMA C 000N AepKaBKOW.

Ha naHenu <[epxaBka> npeacraBfieHbl BCE OCHOBHbIE NapaMeTphbl ,
OTHOCALLMECA K AepXaBKe: Ko, TN, reoMmeTpnyeckne napameTpbl C Yy
4YeTOoM rpynnbl, HanpaeneHune. Takxe Kak 1 B nnacTnHax cnpaesegnmeo
NoHATME ceporo/6enoro cnucka.

BusyanbHO  oueHUTb  MNapameTpbl  WMHCTPYMEHTa  MOXHO B
rpacpmnyeckom okHe <UHCTpyMeHT>.

[nsa 3agaHus pacnonoxeHna MHCTpyMeHTa MOXHO ynpaBliATb TakKUMMU
napamMeTpamMn Kak:

¢ [lonoxxeHune cynnopTa(cBepXxy/CHU3y)
¢ [lonoxeHne WHCTpymeHTa (pagmanbHo/BAonb ocw/nog
yrnom)

¢ PacnonoxeHue wnuHaens (cnesa/cnpasa)
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e HanpaBneHne  BpaweHus (MO 4YacoBOW/MPOTUB
YacoBow)

PacyeT TpaekTopun NpoM3BOAMTCS HA HAacCTPOEYHYH TOYKY, KOTopas
No YMOMNYaHWIO UMeeT 3HaYeHne LieHTpanbHas.

YnpaeneHve rpaduyeckum OBBHLEKTOM MNOMYYEHHOro WHCTPYMEHTa
HUYeM He OTNn4YaeTcs OT ynpaBneHus Ha rmaBHOW cTpaHuue

I'IpM Ha)kaTum kHomnkn <[Mo YMOJTHaHNK> BCE 3HA4YeHUA 3anoJIHATCSA
3Ha4YeHUAMU MHCTPYMEHTA NO yMOI4YaHuo aAnd OaHHON onepauun.

Ha aToi e cTpaHu4yke MOXHO 3adaTb HOMEpP WHCTpyMeHTa B
marasuHe (Heobxogumo 3anonHuTb rpady <Homep>), n Homep
marasuHa (Heob6xoauMMo 3anonHUTL rpacdy <PasmMelyeHune>).

Ecnn B Tekywen Onbnmnoteke WHCTPYMEHTOB He OKasanocb
Tpebyemoro MHCTpyMEeHTa, TO MOXHO Imbo BblbpaTb apyryto 6asy
WHCTPYMEHTOB U3 cnucka, Nnbo oTpeaakTupoBatb UMetoLLytocs 6asy
OaHHbIX.

Basa gaHHbIX MUHCTPYMeHTa

Pepaktop 6ubnuoTekn MHCTPYMEHTOB MO3BOSISIET CO34aBaTbh HOBblEe
6asbl JaHHbIX MHCTPYMEHTOB, pedaKkTMpoBaTb umMmetowmecs 6aswbl,
NpOBOAWTbL HaBUrauuMil Mo OTAENbHbIM  CeKuuam  OmbrmoTeku,
oTobpaxaTb AaHHble 0a3bl B ABYX pexumax: B Buae Tabnuvupl n B
paclwupeHHom Buae. MiaMeHeHus B Tekylen 3anucu mobon cekumu

OyoyT coenadbl, ecnu GydeT HaxaTta KHomMka 4 . Ona oTMmeHbl

A

M3MEHEHNA MOXHO MCMNOSb30BaTb I'IepeKnloquMe BMAaoB

perynvpyeTcsi KHomnkamu Bl . Ons coxpaHeHusi U3MEeHeHWn B

onbnmnoTeke LEeNMKOM HEODXOAMMO BOCMONb30BATLCA KHOMKOM

Cekuusa <3aronoBok 6ubnmnortekn>

BuONMOTEKA TOKAPHBIX MHCTPYMEHTOB X
148 By Exe KIdY P ?
B (& Sandvik Tools ibrary,

. BrbnmoTera: |Sandvik Tools library.,
4 MnacTHHE!

5y TexHonorua WA pafina:

‘ JEpHasKH FomMeHTapkK: | Meter library of the standard installation, {ENDCOMMENT -
B MHCTPyHEHTBI
5y TexHonorka
IMaTepHant
EAHHHUEL | MHAMMMETDED hd|

[IHomep vHcTpyMenTa Ms BrEmMOTERK

Ha paHHOM cTpaHWyke MOXHO 3anofiHUTb MHAOPMAaLUI0 O TeKyLuewn
onbnmnoTeke.

Cekuusa <MnacTuHbI>

1-223



SprutCAM

Bua B pexume Tabnuubl:

BMBAWOTEKA TOKAPHBIX HHCTPYMEHTOB &

J&eat By Eva KAV ® B ?

B Sandvik Tools library. N o [mame [sHaPE |CLEARANCE [TOLERANCE [TYPE |sIzZE [+
O < Mnacthre! 1 1 CHMG-1Z 04 D4-WF | C H M G |12
Sy Texonorna z |2 CHME-12 04 DB-WF C M M a1z
o feprasin 33 WHMG-06 04 04-WE W " M G 6
G- VreTpymentsl 4 4 WNMGOE0405WF W N M a6
8, TexHonorka
Harepman 5 |5 WHMG-08 D4 D4-WF W N M G |8
6 |6 WNMG-08 04 08-WF W N M G |8
77 DHMA-15 04 04-WF D M M % |15
8 B DHMY-15 06 08-WF D M M % |15
3 9 THMy-16 04 D8-WF T M M % |16
10 10 CNMG-12 0408-WM  C M M G |12
1111 CWME1Z0412WMC M M |1z
12 /12 WNMGD 04 08-wWM W N M c 8
13 13 WHMGD6 04 12-WM W N M G 6
14 14 WNMGOS0408-WM W N M G |8
15 15 WNMEDE0412-WM W N M 8
16 |16 DNM¥-150412-WM D M M % |15
17 17 DNM¥-150416WM D M M % |15
18 |18 DNM¥-150612-WM D M M % |15
19 19 DNMA-150616WM D M M s 15 |
_'J‘(ﬂ_ n TRIMY =1/ Nd 12500 T Rl M k4 1A .v.
Bug B paclumpeHHOM pexume:
b1ONMOTEKA TOKAPHBLIX MHCTPYMEHTOE ]

J&e B8 By Evae Kdv RPN ?

G2 Sandvik Tools library, MnacTHHa SaAHHA yron THMN NN&c THHE!
B8 MnacTHHo! C {807 Pomfiuec || | | [N (0% x| || |G (Cocrpyson: x|
85y TexHonorMA
‘ Jep#askn e
B MHCTRyMEHTI <> f [::lI:]
5, TexHonOrHA
MaTepHane

Foar|C (M |M ||ja |- 06|04 |08 |- |WF

Pasmep NNACTHHBI

6 =]

& | =

TonwmHa — Paamyc BEPIHHEl —
04 0.8 o

A,

Ha paHHol BKnaake MOXHO 3amnonHUTb MONs B KOOUPOBKE MMacTUH Mo
cucteme ISO, roe 3HayeHusi MapameTpoB MOryT ObiTb MOACTABMEHbI
13 psaa.

Cekuusa <TexHonoruns>
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BHOAMOTEKA TOKAPHBIX MHCTPYMEHTOE

D& B Ba
EHE Sandvik Tools library,
EF48p NMnacTHHe
7y TexHonorkA
& Jepraekn
=) \f MHCTPYMEHTE
&y TexHonorma

MnacTuHa:

MaTepman:
Brifiop:

Trn obpafioTim::
MaTepHank! ¥enoenA obpaboTkm::
(0bpat, matepHan:

CKOPOCTE PEZaHHA:

Moaaqa:

Eveae KAy REMW ?

MWRMG-06 04 05-WFE

CCAS0
Bropoi
HepHoBaA
Nerkan

He 3a4aH
410
0.55

[<]3] [¢]*

RO O [

TONWAHE CHHMAEMOrD CNoA
Mn: 0.1

Feronenavenan: 4.6

Matc: 3

[QONDORD3

Ha paHHoOM Bknagke MOXHO 3anoSfiHUTbL TEXHOOorn4eckmne napameTpbl

ana  nNNnacTUHbI.

YcTaHoOBUTb

iz

obpaboTku,

ans

KOoTOpOoM

NPUMEHSIETCA AaHHasA NMacTUHa, PEeXWMbl pe3aHust 3TON MNacTUHON

maTtepuan v Bblbop.

Cekuusa <[lepxaBku>

BMOAMOTEKA TOKAPHBIX MHCTPYMEHTOB B
&8 By EvE KdVY REH 2
E-E Sandvik Tools library, Kpennexmre MNnacTuHa POpME PEXYLLER KPOMKH, - F3AHHA yron
BE-&p Mnacine D (Bepxree kpennet x| | | |D (55° PamBiueckn? x| ||| C (90°) = | [ [y E3
&, TexHonaruA
‘ Aepuaskn =
=) , WMHCTPYMEHTEL = <> :
&, TexHonaruA
MaTtepHane!
THn ofpatoTkH
MpoxoaHoi =l
Koa: |0 |0 (0 (MR |- Ot {203 |- |16
THN MHCTPYMEHTA Pazmep AONonHMTENEHEIE pasMepE! Pazvep nnacTuHe!
R (Mpaetiii) = £ I | J(uom) x| 16 2
T LS O 8
s il 3 (x)
‘ | Iz Fl P L)
I o i
<IT F e e
2 -
M3ameHaa  3HadeHus napameTpoB, MOXHO peaakTtnposatb Kof

TeKYLLI,el7I OEepXaBKn, a pe3ynbtat COXpaHUTb B 6a3y nog yxe

nMernuwmmmcda HoOMepom.

Cekuusi <UHCTPYMEHTLI>
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BMONAOTEKA TOKAPHBIK HHCTPYMEHTOB )
48 By Evae Ky RPN 2

EE Sandvik Tools library,

pynna: | MpoxoaHoR -~ Horep: |L =
B4 NnacThHel - =l
W, TexHonarka WA | DCLMR-2020K-12/CNMG-12 04 04-WF Pazmelwerme: |1 :
‘ Jep¥aekd MnacTHHa Aepxaska ADCTYNHEIE HANPAENEHA
- VeTymenTel Koa: |CHMG-12 04 04-WF =/ Koa: =/ O O O
Sy TexHonarna
MaTepane: Tan: |C (80° Pombkdec x| Tun: =l J
|12 | b - ] [ |l (7]
-
kr e |8 5 o 5
=~ -
| te 04 o -
— -
keP5 |3 I, > | focrynieie onepaupm
. 9 a5 - 21| | (Mo apesa Tapua
L -
) ™ [J4epHosne TaueHme
f [(J4mcTosoe Touerme

2
[ cratve dacok

[ ceepnetie

TR HHCTpymEHTa:

B paHHOW cekuuy NpousBOAUTCS peaakTUpoBaHWE Yxe COOpaHHbIX
WHCTPYMEHTOB, PaCCTaHOBKA AOCTYMHbIX HanpaBneHui nepemeLleHnii
WHCTPYMEHTOB, COIflAaCHO KOTOpbIM CcTpouTcs obpaboTtka. W
AOCTYMNHblE onepauuun, Ansi KOTOpbIX MOXET, NPUMEHEH [OaHHbIN
WHCTPYMEHT.

Cekuusa <Martepuanbi>

BWOMOTEKA TOKAPHOI D MHCTPYMEHTA |:|
0% 8 By Evae Ky ® 00 2

E-E Sandvik Tools library,

- lma: (250453
&) MnacTHHe
5, TexHonoruA Fpynna: |[Crane
o depwasrn Noarpynna: |02.1

=) \f WHETRYMEHTE

) CTpaHa: | dpaHuna
8y TexHOnorua

M <N <N C

TeépaocTe: (180 HE

MaTepHank!

40 4]

Wkana TeepaocTH: |1

KOMMEHT SpHET:

B cekumio maTepmanoB MOxHO [ob6aButb kak obpabaTbiBaeMblin
mMaTepuan, Tak u maTtepuan nnactuH. Bce matepumansl pasbutsl no
rpynnam, a Takke no crtpaHam npoussogutensamM. MoxHO OOMONMHUTL
yXe MMEIOLLYIOCS 3anMcb KOMMEHTapUSMU.

5.3.13 Pexumbl pe3aHua chpesepHbIX onepauumn

OnpepeneHus pexnmoB pesaHus TekyLien onepauuu
ocyuwiectenseTca Ha cTpaHuue [llomaya B okHe [lapametpos
onepaumun. Ha ctpaHuue 3agatoTcs 000pOThbl BpaLLEeHUs LINMHAENs,
BeNnuMYMHa YCKOPEHHOW Mnofdaynm W BennYMHbI Nofad AN pasfimyHbIX
Y4aCTKOB TPaeKToOpUnN MHCTPYMEHTA.
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2.90 Buibopra Mapame Tpe1 0ne paunm
WHCTpYyMEHT MNoaaqa Moaxoa-0Txoa MapameTpe! CTpaterna

OBOpOTOE B MuH! 159

CKOpPOCTE pEsaHma; (9,99

Moaaqa

Pafiodan noaaqa :]

(%) MoCToAHHEA Noaaqa / 200

() BedMCnAsMan noAaua

EAHHHUEI HEMEPEHHA e

MM B MHHYTY :J

Mo yMon4aHHH | Aa | OTHEHS | Cnpaska |

CKopOCTb BpallleHVs WNMHAeNs MOXeT 3aAaBaTbcs NGO ykasaHnem
YyacToTbl  BpalleHusi, JMbo  yKasaHWem CKOPOCTU  pes3aHus.
Onpenensiowas BenvyMHa BbiOENAeTca noadepkmBaHuem. BTopas
BENMYMHA MEepecUYUTLIBAETCA WUCXOAA U3 Onpedensiollen ¢ y4eToMm
AvameTpa MHCTPYMeHTa.

e YacTtota BpaweHus. 3agaeT 4acToTy BpalleHus
wnuHgenss B obopoTtax B MuHyTy. [lapameTtp
nepecuynTbiBaeTcd  NpU  U3MEHEHUN  CKOPOCTM
pesaHusi wWnuM OuameTpa, ecnvM [o 3toro Obina
N3MeHeHa CKOPOCTb pe3aHus.

e CKOpOoCTb pe3aHuA. 3ajaeT CKOpOCTb MepeMeLLeHus
WHCTPYMEHTA MO JeTanM B MeTpax B MUHYTY WM
dyTax B MUHYTY, B 3aBUCUMOCTM OT BblOpPaHHbIX
eouHnL mamepeHus. [lapameTp nepecynTbiBaeTcs
npu NSMeHeHn CKOPOCTU BpaLleHna unn guameTpa,
€Crnuv [0 3TOoro Obina n3MeHeHa CKOPOCTb BpaLLEHHUs.

B okHe Takke yCTaHaBnMBarOTCA nodadn Anda pasyimyHbiX Yy4acCTKOB
TpaeKTopun. B 3aBucumoctn oT TMna onepauun, ee TpaeKkTopua
MOXEeT He coAepXaTb Y4YaCTKuM onpenerieHHbiXx TUunoB, MNo3ToOMy
KONMn4eCTBO Nnoaad B BbinagakoweM CrNCKe MOXET MEHATLCA.

¢ YCKOpEHHass nopaya MCronb3yeTcsd B OCHOBHOM Mpu
nepemeLleHMm Ha Ge3onacHoOWm NIIOCKOCTU. Y4YacTku
TpaeKkTopuu, BbINOMHAEMbIE Ha YCKOPEHHOW nojadve,
nsobpaxaroTcs KpacHbIM LBETOM. Mpwn
nepeknyeHnn Ha YCKOPEHHY0 nogavy
dopmupyetcsa komaHga RAPID npomexyToyHoro
asblka CLDATA. [na MHOMMX CTaHKOB BeNW4YMHa
YCKOPEHHON nogaum He ncnonb3yeTtcs B
ynpaenstoLlen nporpamMmme, HO 3Ta BenM4YMHa Bcerga
NCMNoMb3yeTcsd CUCTEMOW AN pacyeTa MaluMHHOMO
BPEMEHN.

e Pabouyas nopauya onpegensieT nogadvy, Ha KOTOpOW
BbINonHseTca pabounn xoa. ITa BENUUMHA ABNAETCH
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ocHOBHOW. Bce ocranbHble  nogauv  moryT
3aaBaTbCsl B MPOLEHTax OTHOCMTENbHO paboyen.

e [Mopaya noaxopa onpedensieT nogady, Ha KOTOPOW
BbINOMHSAETCA noaxon K pabouemy xomy. [lo
ymonyaHuio, nogaya nogxoga pasHa 50% ot
pabouelt nogayn.

eMopaya oTxopa onpegenser nogady, Ha KOTOPOW
BbINOSHAETCA oTXo4 oT obpabaTbiBaemoMn
nosepxHoctu. o ymonuaHuio, nodaya noaxoda
paBHa pabo4er nogayn.

o [lopa4ya nepexopa K creaytoLLler CTpoyvke onpegensier
nogayvy, Ha KOTOpPOW BbINoOMnHsaeTcss nepexod. [o
ymonyanuio pasHa 50 % oT paboder nogayu.

e MMopaya Bo3BpaTa no o6GpaboTaHHOMY onpeaensieT
noga4vy, Ha KOTOPOM BbINOMHSAETCA  BO3Bpar
WHCTPYMEHTa BAOMNb yxe o6paboTaHHOM
nosepxHoctn. [lo ymonuaHuwo pasBHa 300 % ot
pabouei nogayn.

e [lopaya nepsoro npoxopa onpegenser nogadvy, C
KoTopor OydeT CHMMaTbCa MepBbIA  Crion C
3arotoBkM. Ecnu 3arotoBka uMeeT KOpKy, TO dTa
nogava [ofkHa ObiTb BbICTaBreHa Hwke pabouyen.
Mo ymonyaHuio paBHa 50 % ot paboyen nogauw.

e [logaya YMcTOBOro Npoxoda B YEPHOBbLIX OnepaLmsx
onpenenat nogady OBWXKEHNS BOOJb
obpabaTbiBaeMor MOBEPXHOCTM AN MOSyYeHus
Tpebyemown wepoxosaTocTu. 1o ymonuaHuio paBHa
50 % ot pabo4en nogaun.

e EanHunubI n3mMepeHus. Nogaya MoxeT 3agaBaTbCs B
MunnnMMmeTpax B MUHYTY Ui MUNNUMETpax Ha OAuH
O60pOT wnmnHaens.

Ecnn metka B none <llocTtositHHas nogava> npucyTcTByeT, TO
BenMn4nHa nopgayn 3agaeTtcA B COOTBETCTBYHOLLEM Mone. |_|pl/l 9TOM
nogada He 3aBUCUT OT HanpasleHUA OABUXEHUA MHCTPYMEHTA.

Ecnu npucytctByeT meTka B none <Bblumcnsiemas nopgava>, TO
nogava BblMUCASETCA ANs Kaxgoro nepexoga. MIcxogHbIMM SaHHbIMK
ONa  BblMUCNIEHUA nodaynm  sBNATCA  3adaHHble  TeXHONOrom
napameTpbl u3amMeHsiemon paboyen nogaum (nogadva npu OBUKEHUU
BEpTUKaNbHO BBEPX, [OPU3OHTaNbHO, BepTUKanbHO BHU3) W
onpeferneHHbli CUCTEMOWN Yron Mexzay HarpasneHuem nepexoga u
BepTUKaIbHo.

B cucteme npegycmoTpeHa BO3MOXHOCTb 3aaHuUsl BENUYUHBI Nogaqu
B MpoueHTax oT paboyen nogaun. [ns 3Toro HeobGxooumo
yCTaHOBUTb (oniaxok B none <% ot paboyen nogaum>. [pn aTom TMn
nogaun (MocrosiHHaa / Bbluncnsaemas) n EpguHMubl namepeHus
OyoyT yCTaHOBMEHbl TakMMM e, Kak M y paboyen nogauyun, a Bce
4YNCNOBbIE 3HayeHus OyayT COCTaBMnATb YKa3aHHbIA MPOUEHT OT
COOTBETCTBYIOLLUX 3HAaYeHMI paboyer nogayn.

5.3.14

PeXumMbl pe3aHns TOKapHbIX onepauuim

[Ons 3apaHuMa napameTpoB nodad Tekywen TOoKapHoW onepaunn
cnegyeT OTKPbITb OKHO MapamMeTpoB onepauuu 1 nepentn Ha
ctpanuuy lMopauva. Npumep okHa Ang onepauum 06paboTkn Topua
npeacrtaBlieH HUXe.
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-

O6pabomia Topua Mapame Tpbl one pauHM

WHETRYMEHT Moaaqa | Moaxoa-OTxoa CTpaTerua
Cropocte
Pesora: | LSS :J

CrOPOCTE Ha NOBEPXHOCTH: |BDD |5 | 1A PkH :J|

Makc. ckopocTe wnkHgens: 1000 8 OB/ MMH

Mogasa

HPagManeHo g0 fezonacH

Mo BekTOpRY

HYCKOpEHHAA Nogada 10000 MMIMAH

HMNojada pezaHua 0,05 mmiab

HMNojadya nofeona 100 % oT pafioyeld nogaqd (0,
#Mogaua oTenga 100 % o7 pafiodel nogadm i,
HMNojada nogxoaa 100 % oT pafioyeld nogaqd (0,
HMNojada oT¢ona 100 % oT pafioyeld nogaqd (0,
FMogaya nepeoro x04a 100 % o7 pafiodel nogadn i,
®MNogaya nocnegHero npo:| 100 % oT paBodeil nogadu (0,
®MNogaua nepexona k cnen 100 % o7 pafodeil nogadw (0,
HMNojada nepexoia 100 % oT pafodyeil nogadm (0,

a 1
= 1

YCTaHOEMTE PEROMEHIYEMBIE |

Mo ¥Mon4aHKH | fa | OTHEHA Cnpaeka

CkopocTtu

CyuwecTtByeT gBa cnocoba 3agaHuWsi 4acTOTbl BpaLLEHWs LUNUHAEnNs.
Mpsmoe RPM wu nocpenctBsoM 3agaHWA MOCTOSIHCTBA CKOPOCTU
pesaHnss CSS. B nepBom crniyyae 3a0aéTcs CKOPOCTb BpaLleHus
wnuHgensa. Bo BTopom cnydae, ucxoaost u3 Tekywero auameTtpa
netann, ctomka UMY paccunTbiBaeT Tekyllee 3HaA4YeHMEe 4YacToTbl
BpalleHus wnuHgens wu oTpabaTbiBaeT ero. B astom cnyyae
KOHKpETHasi CKOPOCTb  BpalleHWs  WnuMHOenss He 3ajaétcs,
OorpaHVYMBaEeTCs NULLIb €€ MakcUMaribHOe 3Ha4YeHue.

Mopava

B okHe ycTaHaBnMBalOTCA nodauv AN PasfMYHbIX  Y4acTKOB
TpaekTopun. B 3aBucMMOCTM OT Tuna ornepauuv, ee TpaeKkTopus
MOXET He codepXaTb Y4acTKu OfpederieHHbIX TWUMOB, MO3TOMY
KONMYECTBO Nogay Crncke MOXeT MEeHATLCS.

Bce Tnnbl nogay cBeaeHsbl B Ta6nv|u,y npeacrtaBlieHHY0 HUXe.
Bce BcnomorartenbHbie nogayn
Bce nopaun, Ha KOTOPbIX HE

nponssoguTcs CHSATME
MaTtepuana 3aroTOBKM.
Mcnonbaytotca ansi

NepeMeLLeHNst  MHCTPYMEHTa
0o n nocne paboyero xoga.

Bce paboune nogaun
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YcKopeHHasa nogadva

lNogayva pesaHus

MNopaya nogBoaa

MNopaya oTBOAA

MNopayva noaxona

Bce nogaun, Ha KOTOpbIX
nponsBoauTcs CHATME
MaTepuana 3aroToBKU.

Wcnonbayetcs npu
nepemMeLlleHMn Ha 6esonacHomn
MoCKOCTH. YyacTtku
TPaeKTopuK, BbINOMHSAEMbIE Ha
YCKOPEHHOM nogave,
n3obpaxatorcs KpacHbIM

usetom. [lpu nepeknoyeHUN
Ha YCKOPEHHY0 nogady
¢opmupyetcsa komaHaa RAPID
NPOMEXYTOUYHOro A3blka
CLDATA.

OnpepensieT nogauy, Ha
KoTopoWn BbIMOSIHAETCSA
pabounii xod. dTa BeNMYUHa
SIBNSIETCA  OCHOBHOW.  Bce
ocTasnibHble  nogayn  MoryT
3afjaBaTbCid B MpoLeHTax
OTHOCUTENbLHO paboyen.

Onpegenser  nogadyy  Ans
noaBoAa WMHCTPYMEHTa B 30HY
pesaHus, B TO4YKy Hadana
nogxoga nepsoro paboyero
X04a U3 HaYanbHOW TOUKM.

Onpegenser  nogady  Ans
oTBoAA WHCTPYMEHTa n3
KOHEYHOM TOYKU oTxoga
nocregHero paboyero xoga B
KOHEYHYHIO TOUKY.
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Onpepgensiet nogauvy, Ha
KOTOPOW BbIMOSHSAETCA Noaxos
K pabouyemy  xoay. Mo
yMOMYaHUio nogada paBHa
rnogaye pesaHusi.

Onpepensier  nogadvy, Ha
KOTOPOW BbINOSMHAETCS 0TX04
oT obpabaTbiBaeMon
NMoBepxHOCTM nocne paboyero
xoga. o ymonyaHuio nogada
paBHa nogave pesaHus.

Onpepensiet nogauy, c
KoTopow ©OymeT cHumaTtbeA
nepBbini CrOM C 3aroTOBKMW.
Ecnn 3arotoBka MMeeT KOpKy,
TO nopgada [JomkHa OblTb
BbICTaBneHa MeHbLUe
pabouen.

B YEpHOBLIX  onepaumax
onpenensT nogady OBMKEHUS
BOOSb obpabaTbiBaeMom
MOBEPXHOCTU AN MONyYeHus
TpebyeMoi LLepoxoBaToCTH.

lMopaya nepexofa k cnegytowiemMy Crioto

e —
Cr—

Onpepenser  nogayy, Ha
KOTOpOW BbINOMHSIETCA
nepexon K  cregyollemy
paboyemy xoay.

BennunHbl nogayn MoryTt ObITb 3afaHbl B cneaywwmnx egmHnuuax
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e MM/MMH. — 3agaéT nogadyy B BuAE JIMHENHOro
NepeMeLLEHNs  MHCTPYMEHTa 3a OOHY MWHYTY
0bpaboTku;

eMM/O6. - 3a3p0aéT nogavyy B BUOE  JIMHEWHOrO
nepemMelleHnss WHCTPYMeHTa Ha oauMH  obopoT
LWINUHAENs;

*B % oT paboyen nomaun. — 3agaéT nogadvy B BuAe
MPOLEHTHOTO OTHOLUEHUsT K Mopaye pe3aHus.
Hanpuwmep: npu 100% nogava 6yget paBHa nogaye
pe3aHus, npu 50% nogava Oyget paBHa NonoBUHE
OT Nofayn pesaHus.

Mpumeyanue: lNpu usmeHeHuUU nodayu pe3aHusi 8enUYUHbI 3a0aHHbIe 8 NPoUeHmMax

om Heé bydem asmomamuyecKu rnepecyumaHsil.

5.3.15 lMoaxoabl, oTxoAbl U Bpe3aHus ppe3epHbIX

onepauumn

OTxon
Moaxon

Mepexop

Ob6pabaTbiBaemasi
NOBEPXHOCTb
Pa6ounn

xon,
nO,D,XO,qu n oTxoAdbl

Ons obGecneyeHnus Oonblier MOKOCTU yMNpaBneHUs Hayarom U
OKOHYaHMeM npouecca pe3aHuss B CUCTEME MpegyCMOTPEHbI
crneuunanbHble CXeMbl NOAXOA0B M 0TX040B. [log noaxoaom (0TXo4oMm)
NMOHMMaeTCd MOCNefoBaTeNbHOCTb MEePEMELLEHNA MHCTPYMEHTa K
Havany (u3 KoHua) paboyero xoga. [nsa HMX MOryT 3agaBaTbCs
nogadu, oTiindHbIe OT Nodady, Ha KOTOPbIX BbIMOJIHAETCA pa6oqvu7| xoAa.
Mopxogbl pobaBnawTCA B Hayano kKaxgoro paboyero xoaa,
COOTBETCTBEHHO OTX0A4bl A00aBMAKTCA B KOHEL, Kaxaoro pabouero
xoga. Ecnn B onepaumm ucnonb3yeTcsl KOPPEKUWst Ha paguyc
WHCTPYMEHTA, TO OHa BKIOYAETCA B Havarne nogxona u BbIKMOYaeTcs
B Hayarne oTxoga.

Moaxon MHCTPYMEHTa Npon3BognTCA crieayrowmnm 06pa30M:

e [loABOA MHCTPYMEHTa B TOYKY OMyCKaHUS Ha BbICOTE
6e30nacHoi NIOCKOCTM onepaLun.

¢ BepTukanbHoe onyckaHue Ha YCKOPEHHOW nogaye Ha
6e3onacHbIi ypoBeHb uUnu GesonacHoe paccTosHue
00 Hayana nogxofa (B 3aBUCUMOCTU OT YCTaHOBOK).
BesonacHbIl ypoBeHb 3agaetca koopauHaton Z B
Tekywen cucteme koopauHat. A GesonacHoe
paccTosiHne — paccTosiHe [0 Havana 3afaHHoro
nogxopa.
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e BepTukanbHoe onyckaHne Ha paboyen nogaye Ao
Hayana 3agaHHoro noaxoaa.

® YCTaAHOBMEHHbLIN TEXHOMOrOM NoAxo4 Ha paboden
nogaye k obpabatbiBaemon geTtanu.

¢ Hauano pa6Gouyero xoaa.
OTX0A4 VHCTPYMEHTA OCYLLECTBSIETCSA B NOPSAKE:

* KoHeL, paboyero xoaa.

o OTXO[ YCTaHOBMEHHOrO TUMNa Ha paboyen nogade.

e BepTukanbHbI NOgbEM MHCTPYMeHTa o GesonacHow
MSIOCKOCTM Ha YCKOPEHHOW nogave.

B cucrteme peanu3oBaHbl crnegyrlume pexummbl noaxoda U oTxoda
MHCTPYMEHTAa:

Be3 noaxopa. MlHCTpymeHT nepemellaeTcs Ha 6e30nacHbIN ypoOBEHD
nnn 6e3onacHoe paccTosHWe, oTkyAa Ha paboyen nogade nepexoaut
K nepBomn Touke obpaboTkn. OTX04 - MHCTPYMEHT U3 nocrnegHen To4Ku
06paboTkn 0TBOAUTCA BEPTUKANBHO BBEPX HA YCKOPEHHOW nogave.

BepTukanbHbIN. [1ogxoa ocyLwecTBNSeTCA No BEPTUKArIbHON NPAMOW
HenocpeacTBEHHO B NepByt Touky paboyero xopa. OTxog — no
BEPTUKANbHON NPSMON U3 NOCNeaHeN TOYKM paboyero xoaa.

FopusoHTanbHbIN. [logxon OCyLEeCcTBASETCA MO FOPU3OHTaNbHON

NpsIMO HEMOCPEACTBEHHO B MEPBYHO TOYKY paboyero xopa. OTxon -
MO rOpM30HTaNbHOM NPAMON 13 NocneaHen To4Ykn paboyero xoaa.

&

Moa yrnom Kk ocu. [logxog ocyllecTBnsieTcs nog  Yriaom K
BEPTUKaNbLHOM OCW B nepByt0 TOYKy paboyero xoga. OTxon - nog
YIIOM K BEPTMKarnbHOW OCU U3 nocreaHen Touku paboyero xoaa.
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Mo Hopmanu. Moaxod ocyllecTBRsieTcs MO HopMaru K NoBepXHOCTU
B NepBoVi ToUKe paboyero xoda, 0TXo[ - B nocrneaHen.

Mo kacaTtenbHOMW. [Mogxod NPoOM3BOAMTCS MO KacaTerlbHOWM K KpUBOW
paboyero xoga MHCTPYMEHTA B €€ NEepBON TOYKE, a OTXo4 — B
nocnegHen.

Mo yrnom Kk KacatenbHoW. [Moaxon npou3BoauTCA Nog YrioMm K
KacaTenbHOW K KpvBOM paboyero xoda WHCTPYMEHTa B €€ MepBoM
TOYKe, a OTXOA - MoA YrioM K kacaTenbHOWN K KpuBoi paboyero xoaa
WHCTPYMEHTa B NocreaHen.

Mo pyre. K nepBon TO4Kke KpumBOW pabodero xoga WHCTPYMeHTa
AobasnseTca Ayra OKPYXHOCTM 3adaHHOro paguyca, nexailas B
BEPTUKANbHOW NMOCKOCTU, U uMetowas obLylo KacaTenbHylo C
KpvBOW paboyero xoda B TOYKEe CTbIKOBKW. Yronm Ayrn BblYMCNSAETCS
Takum obpasom, 4YTOObI KacaTenbHas Ha BTOPOM KOHUe Ayru Obina
BepTUKanbHa. OnyckaHue WMHCTPYMeHTa npon3BoamnTCA K
BEPTMKaNbHOMY KOHLY Ayru, 3aTeM noaxoA no gyre u pabouuni xoa.
OTxoA ocyLuecTBNAETCS aHanormyHolM obpasom.
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Mo pyre (yrny). ANroputm NOAXo4a M 0TXo4a NMOXOX Ha OMNUCAHHLIN B
npegplgyliem ab3aue, ¢ ToW NULb pasHULIER, YTO UCMoMb3yeTcs ayra
C OUKCMPOBAHHBLIM YTTIOM.

3agaHne reoMeTpuYecKUX napameTpoB MOAXOA0B MPOU3BOAUTCS Ha
ctpaHuue <Moaxon-OTxoa>.

i WHETpURHEHTEI I} Mogaua MNoaxoa-OT¢0n | Maparerpel II Crparerua

Ero oTkpblTMe ocyliecTBnseTca HaxatueM kHorku <[MapameTpbi>.
Ha cxemaTnyecknx puUCyHKax KpacHbIM LBEeTOM 00o3HaveHa
TPaeKkTopus UHCTPYMEHTA Ha YCKOPEHHOW nojade, 3efeHbIM — Ha
paboyeit nopadve. [lepeknioyaTensMuM Tuna noaxoga M oOTxoAda
yCTaHaBnuBaeTcs TUM Moaxod4a WM OTXo4a WHCTPYMeHTa  ans
onepauun. B cooTBeTCTBMM C TMMOM noaxoaa/oTxofga W3MEHSITCS
MOSICHUTENbHbIE PUCYHKW W NOMs Ans YCTAHOBKM MapameTpoB
noaxopal/otxoaa.

Mepeknioyatenem <be3onacHbin ypoBeHb /| bBe3onacHoe
paccTtosiHue> ycTaHaBNMBaETCs, Kakum cnocobom OyaeT 3agaHa
koopauHata Z, npu KOTOPOW MNPOUCXOAUT NEpPEKNioYeHne ¢
YCKOpeHHOM Ha pabouyto nopadvy. besonacHbil ypoBeHb 3agaeTcd
koopauHaton Z B Tekywewh cucteme koopauHat. besonacHoe
paccTosHMe 3adaeTcs BbICOTOM OTHOCUMTENbHO HayarbHOW TOYKU
noaxona, yCTaHOBMEHHOro Tuna.

lMpn ob6paboTke 2D KpMBbIX OCYLIECTBASETCA aBTOMAaTUYECKUN
BbIGOp TOYKM noaxoda. Ecnv Tovka nmogxoda He ykasaHa, TO noaxos
OCYLLECTBMSETCA K BHELUHEMY Yriy WM caMOMy AMMHHOMY OTpe3Ky

KaK rnokasaHo Ha PUCYHKe.

Buvabl BpesaHumn

Mpy HEBO3MOXHOCTM MOAOWTM CHapYXK K 0bpabaTbiBaeMoMy y4acTKy
cucTtemMa aBTOMATUYECKUM TFEeHepupyeT Bpes3aHus Ans noaxoda K
nepBol Touke pabouero xopa. BpesaHwe aTo yyacTok TpaekTopuu,
KOTOpbI obecneynBaeT NepemMeLleHNe MHCTPYMEHTa No KoopauHaTe
Z B Tene 3aroTtoBku. BpesaHne nponssoguTcsa cnegyrowmmMm o6pasom:

¢ [logBog MHCTPYMEHTa B TOYKY OMyCKaHMS Ha BbICOTE
BesonacHon NIockocTH onepawuuu.

e BepTukanbHoe onyckaHWe Ha YCKOPEHHOW nogaye Ao
OesonacHoro ypoBHs wunnm  go  ©esonacHoro
paccTosiHUA 0O Havana BpesaHus (B 3aBUCMMOCTU OT
yCTaHOBOK). besonacHblii ypoBeHb - koopavHaTa Z B
Tekywienh cucteme koopauHat. A ©esonacHoe
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paccTosiHMe - pacCTosiHWE [0 Hadana 3agaHHoro
Bpe3aHusi.

e BepTukanbHoe onyckaHve Ha nopadve noaxoda Ao
Hayana 3agaHHoOro BpesaHus.

® YCTaHOBMEHHOE TEXHOSOroMm Bpe3aHne Ha nogade
noaxoda K To4Ke noaxoaa.

e Hayano nogxopa.
B cucteme peanusoBaHbl criegyowime TUnbl Bpe3aHum.

e BpesaHne 4epe3 TOuUKy 3acBepnuBaHus. [lpu
HeobxogmMMocTn cdopMUpoBaThb Bpe3aHWe uYepes
TOYKY 3aCBEPSIMBaAHUSA cuUCTEMA WLLET nogxopsiiee
no KoopAauMHaTaMm LUeHTpa, rmybuHe wu guameTpy
oTBepcTne. Ecnm Takoe oTBepcTME HaWAeEHO, TO
onyckaHume npou3BOgMTCA B ero LueHTpe. B
MPOTUBHOM  Cllydae cucTemMa  aBTOMaTUYecKM
reHepupyeT nogxogsiiee oTBEpPCTUE U 3aHOCUT €ro B
cnucok. MNonb3oBaTenb MMeeT BO3MOXHOCTb ykasaTb
OTBEPCTUS, B KOTOPbIX XeraTernbHO OnyCKaHue B
okHe <Mopenb>.

¢ OceBoe Bpe3aHue. OcyLecTtBnsaeTcs no
BEpTUKaNbHOW MPSIMOM B MEPBYK TOYKY MoAxoAa.

///y
g
. BPGSGHME 3ursarom. VlHCprMeHT coBepliaeTt
BO3BpaTHO-NoCTynaTtesibHoe aBmxeHune BAOOJb

oTpeska MPsIMON, COMPSXKEHHOW C MEPBON TOYKOW
nogxoga. [OnuHa  oOTpeska  ycTaHaBnvBaeTcs
nonb3oBaTenem.

e BpesaHne no cnupanu. WHCTpymeHT coBepLiaet
KpyroBoe OBWXEHME MO OKPY>XHOCTU, CONPSXKEHHOMN B
CBOEeWN nocnefHern Touke C NepBON TOYKOM Moaxoaa.
Paguyc OKPY>XHOCTU yCTaHaBnMBaeTcs
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noJib3oBaTesniem.

e BpesaHne Bponb KpuBoM nogxoga. WHCTpymeHT
noaBOANTCA K MEPBON TOYKE MOAXOO4a W OBWXKETCS
BOOMb KpmBoW noaxofa. KoHew npouecca BpesaHus
npoucxoguT B nocnegHemn TOYKe noagxoaa.

[nsa Tpex nocrnegHux TUNOB BpesaHus (3uraarom, no cnvpanu, BOosb
KpMBOW Noaxoaa) yCTaHaBNMBAETCs 3aKOH ABUXKEHUSI MHCTPYMEHTa Mo
Z. [ocTynHbl ABa BUAA ABWKEHUS: YINOBOE Y paguanbHoe.

e YrnoBoe. CKOpPOCTb BePTUKANbHOrO MepemMeLLeHus
WHCTPyMEHTa  Bcerga nocTtosiHHa. [lapametp
3agaetcsa  yrnom  Mexgy nnockocteto XY  wm
NIOCKOCTbIO BEpPTMKarnbHOro nepemMeLLeHns
WHCTPYMEHTA.

4
A

4

e PagnanbHoe. [lepemelleHne  MHCTpyMeHTa Mo
BepTMKanuM npoucxoauT MO  CUHycouaarbHOMY
3aKOHy, MNpuUYeM CKOpPOCTb W3MEHEHUS BbICOTbl B
nocnegHemn ToYKe Bpe3aHus paBHa Hymo. MNapameTtp
3ag0aeTcs  paguMycoMm  OyrvM,  LUEHTp  KOTOpow
pacrnonoxeH Ha ocWu, napannenbHon ocu Z u
ucxogsawen K13 nocriegHenm  TOYKM  Bpe3aHus.

4
A

>

CocTaBHble noaxoabl U oTXoAbl.

Moaxon dopmupyeTcss B MNOCKOCTUM 00pabaTbiBaeMOro KOHTypa.
Moaxon npeacTaBnsieT cobol  4yacTb TpaekTopun  06paboTku
npucTpanBaemyto K HayarnbHoOWM Touke o6pabaTbiBaemMoro koHTypa. OH
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MOXXET COCTOSITb M3 TPEX YYACTKOB - y4acTKa BKIHOYEHUS KOPPEKLUM,
HenocpeacTBEHHO y4yacTka CaMOoro MNOoAXO4a, a Tak e YyyacTtka
npegcraBnsaloLLero codon NPUCTpPonKy Kk obpabaTbiBaeMoMy KOHTYpY.
Onepupys aTMmMmn Tpemsi cnocobamum MOXHO Monyy4nTb Hambonee
ONTUMarbHY TPAEKTOPUIO MOAXo4a B KaXOOM KOHKPETHOM cCry4ae.
nOCHe,ElOBaTeJ'IbHOCTb y4acCTKoOB Heu3MeHHa, nobdble U3 3TUX
ANIEMEeHTOB MOXHO He BKI1H04aTb B TPAEKTOPUIO.

Y4acToK BKIOYEHUS KOPPEKLUUW WHCTPYMEHTa Mo
paguycy.

BkrtoyeHne un BbIKMOYEHME KOPPEKLMM NPOM3BOANTCSA
TONMbKO Ha MNWHENHbIX NepeMeLleHUsaIX UHCTPYMEHTA.
JInbo TaHreHumanoHoO (NepneHauKynsapHo), nubo no
Hopmanu (No KacaTenbHOW) K cnefylowemy y4acTtky
TpaekTopu1, NMBO 13 NPOM3BOSIbHO 3a4aHHON TOYUKMU.
HenocpeactBeHHO  3a  yyacTKOM BKITHOYEHUS
KOPPEKUMN MOXET HaxoOWTbCA y4acToK MOAxoAda,

Mogxog
00, BEMYEHMA KOPPEKLMIA

||'|'2' HOPr3H b nnbo y4acToK yaNMHEHUS] KOHTypa, MMbo cam KOHTYp
DT |2|;, B 3aBMCUMOCTM OT KOHKPETHBIX YCITOBUIA U peLLEHUHN,
e MPUHATBIX ~ TEXHOMOroM.  Y4yacTKy  BKIHOYEHWUS
KoppeKumm COOTBETCTBYET  kagp  JIMHENHOro

|E‘33 noaxona = nepemelieHns B YI, B KOTOpPOM, MOMUMO
Heaomon WHdopMaLMM O nepemMeLleHnmn, UMerTcs YHKUMM
IHET j G41 nnn G42 1 Homep KoppekTopa, kak npasuno, D
unu H B cooTBETCTBMM C TPEOOBAHNAMN KOHKPETHOIO

PaccToAH1e I YUny. 3apaHve aToro yyactka B SprutCAM

npomsBoanTca B OKHe [lapameTpoB onepauuMm Ha
ctpanuue lMoaxoa-OTxoa. B none "Xon BKAOYEHUS
Koppekummn" BblOMpaeTcs cnocob npucoeanHeHust
yyacTKa BKITHOMEHUS KOppeKuMM K criegylowemy
y4yacTtky Tpaektopuu, a B none "PaccTtodHue"
3a[aeTcs ANMHA 3TOro yyacTka (PUCYHOK CrneBa)

Y4yacToK  BKIIHYEHUA  KOppekuun  dopmMmupyeTcs
CUCTEMOWN YMpaBneHUs CTaHKa, YCTapeBLUME CTOWKU
OPMUPYIOT  NPOCTOE  JIMHEVHOE MepeMeLleHune,
Oonee coBpemeHHble YUITY moryt dopmupoBaTb
TPAEKTOpUI0 C Y4ETOM KOHTPONS CTOSIKHOBEHMS
dopesbl C 3aroTOBKOM.

Ha pUcyHke cnesa NnoKasaHbl cnocobbl
OpMMPOBaAHMS  Yy4ACTKOB  BKITHOYEHUS]  KOpPPEKL MU
= NPUMbIKaOLLIX HenocpeacTBEeHHO K KOHTYypYy
obpaboTkn peTtanu, T.e. y4vacTkKm nogxoga W
YANVHEHUs] KOHTypa B 3TOM cryqae He Obinu
aKTMBM3MPOBaHbl. [MyHKTMPOM MOKa3aHbl CMOco6bI
nepemMeLLeHuns: No KacaTenbHOW, M3 NPOW3BOSIbHOMN
TOYKW, MEPNEeHOUKYNSAPHO K KOHTypy. JlMHum co
cTpenkamu 370 MyTW NepemMeLleHust MHCTPYMEHTa C
y4yeTom oTpaboTkM BEMNUYUHbI KOppeKLmu
yCTaHOBMNEHHOW OMnepaTopoM CTaHka B KOppeKTope
TEeKyLLero MHCTpyMeHTa.

Mo kacaTensHoR

113 MpoMSs B ONBHOA
TOHKM

Mo Hopram

YuacTok
BKMIHEHMA
KOPREKLMM
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Monxon
KD.EL EE.NHYEHIA KOpPekl K

I Mo Hopraanu

PaccTosHue IEEI

Twn nogroga

II'I::: Ay re

Heqoxog
IHE.'T

PaccToaHume

|

TpackTopHa dpesbl

YUacTOK BKNHOHYEHNS
KORPEKLMIA N0 HOPREANA

YHECTOK BRMOHEHMA .
KOPPEKLYI 13 MPOMS EONEHOR

Moaxog N0 gyre TOM

FURCTOK BKNDYEHA
KOpPERLpI TAHTEHLMANEHD

TpaekTopKa dpessl

¥URCTOK NOAX0AS N0 NP AMOR

YURCTOK BKMOHEHMA
KOPREKLMM N0 HOPRET

YUACTOK BKIMIHYEHMA .
KOPREKLMM M3 MEOKS BONEHOR
TOHKM

YURCTOK BKMOYEHWA
KOPPEKLYK TAHIEHLMANEHD

Moaxon

Ha aTOoM yyacTke, Kak npaBuno, nNpPoUCXoanT
COMPUKOCHOBEHWE UWHCTPYMEHTA C Marepuanom
3aroToBKM, noaTomy cuctema npegnaraet

ncrnonb3oBaTb BCE U3BECTHblE Ha CerogHs crnocobbl
Bpe3aHWss WHCTPYMEHTa B MaTepuan, a WMEHHO
TaHreHuuanbHo, NO Hopmanu, Mo Aayre, nof
NpPOu3BONbLHO 3adaHHbIM yrriioM. CriegyolwymM Beneg
3a y4aCcTKOM Moaxoda MOXeT HaxoOuTbCHA Y4acTok

YOANWUHEHNss  KOHTypa, JNmbo caM  KOHTyp B
3aBMCMMOCTM OT KOHKPETHbIX YCMOBUA W peLueHUi,
NPUHATLIX TEXHOJIOroM. Ecnn Moaxony
npeawecTsoBarn Yy4acToOK BKIIOYEHUS  KOPPEKLUK,

Torga lMogxon oTpabaTbiBaeTcsi CTAHKOM C Y4ETOM
BENUYMHbI  Koppekuun.  COOTBETCTBEHHO  ecnu
Yy4aCTOK BKITHOYEHUS KOPPEKUUW He Oblin BKIHOYEH,
nepemelleHne MHCTpyMeHTa OydeT OCyLLeCTBNSATLCA
HEernocpeacTBEHHO MO KPMBOW NoAaxoda LEHTPOM
dpesbl.

Moaxop 3apaetcs B okHe [lapameTpoB onepauun Ha
ctpanuue [llogxopn-OTtxoa. B nome "Twun nopxona
"BbIbMpaeTca cnocob noaxoaa: no gyre, N0 HopManu,
no kacaTenbHOW. B nonsx MOSICHANLIEro puUCyHKa
yCTaHaBnMBalTcsi  TpebyemMble  reomeTpuyeckue
napameTpbl TPAaeKTopMM Noaxoaa.

Ha pucyHke nokasaH noaxop no gyre npuMbIKaroLLmMn
K KOHTYpy obpaboTkn getanu. PakTuyeckn y4acTok
noaxoga 93TO 4acTb KOHTypa ob6paboTku. Bonpoc
BKIIOYEHUA WNW He BKIIOYEHMSA 3TOr0 yvacTka B

OOLLYI0 KOHCTPYKLUMIO MOABOAA MHCTPYMEHTa K
petanu pewaetca TexHonorom YlY B 3aBucnmocTun
OT  KOHKPETHbIX YyCcrnoBWW W  TpeboBaHuUM K

obpabaTbiBaeMown getanu.

Ha pucyHke nokasaH noaxod K KOHTypy obpaboTku
AeTanv nog yrrom 13 npou3BosibHO 3aaHHOWM TOYKMU,
C Yy4YaCTKOM BKIIHOMEHUA KOppeKuun, Kak ”n B
npeabiayLwiemM npumepe.
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Y4yacTok yonumHeHust KoHTypa (Hegoxopn n nepeber).
3ayacTyto BO3HMKaeT HeobXoOUMOCTb  YOJIUHUTL
KOHTyp nnbo B Hadvane, Nnbo B KoHLE, NMbo 1 Tam 1
Tam. C aton uenbio B SprutCAM wucnonb3yetcs
OOMOSNTHUTENbHBIN  Y4aCTOK KOHTypa. OTOT Yy4yacToK
Ha3bIBalOT HEQOX0A, ecrnn ero fobaBnsalT B Havane
Mon=oa KOHTypa n nepeber ecnn B KoHue. Kak npaswno,
00, BKIOYEHUA EOPPEKLMHM ucnonb3yetca npu o6paboTke BOONb 3aMKHYTbIX
II'IDHDpMEnH j KOHTYpOB, KOrga HauyarbHasi W KOHe4YHast TOYKK
KOHTypa coBnagatoT. OObMHO B 3TOM Ccriyyae
PaccToaHue |2'J ocTaeTca crnen OT pesbl U3 3a HepaBHOMEPHOro
Twn nogxaaa obbemMa CHMMaemoro maTepuana B MOMEHT
|r|u:. yre j Bpe3aHus, a Tak e adpdekta oTknma dpessbl.
OTOT y4yacCTOK TpaeKTopuM MOXHO (POpPMMPOBATb
Henoxon OByms crnocobamu - o kacaTtenbHOW K Ha4anbHOW U
||-|,:, T j KOHEYHOMW  TouKaM  wunm MO KOHTYDY. I'Ip}ﬂ
NCMosib30BaHUN pexuma no KacaTenbHon
Paccroanme |5 HeobxooMMO MMETb B BMAY, YTO B HEKOTOPbIX

cnyyadax KacaTtelibHad MOXeT ObITb HanpasJrieHa

BHYTPb AeTanu, n NpuHsaTb Heobxoaumble Mepbl Ansi
npegoTBpalleHust 3ape3a AeTann. Y4acTku Hegoxoda
n nepebera 3agatoTcs B okHe MapameTpoB onepauum
Ha cTpaHuue MNoaxoa-OTtxoa. B none "Tun noaoxoaa
"BblbupaeTca cnocob nogxoga: no gyre, No Hopmanm,
no KacaTenbHOMN.

TpaekTopKa
MHETEYMEHTS

YHACTOK BHIKNOHEHMA
KOPREKLM N0 HOPMEIM

Y¥USCTOK EKNHYEHKA
KOPPEKLA N0 HOPRENA

Ha pucyHke nsobpaxeHa cutyaums koraa Hegoxoa u nepeber 3agaHbl
cnocobom "o kacatenbHon", MpUYeM MOAXOA U OTXOA K KOHTYpY He
BKINIOYEHbI T.€. UMEETCS Y4aCTOK BKITHOYEHMS KOPPEKUMM No HopManu
K Hegoxony, U y4acTOK BbIKIIOYEHNST KOPPEKLUM Takke No HopManu K
nepebery

ThaekTopKa
WHCTRYMEHTS

YURCTOK BBIKMIDYEHHA
KORREKLAM MO
KACATENEHOM

D08 No Ay

Mepeder no
KACEATENLHOM

Mogxog No gy e

YURCTOK BRAKDYEHMA ~
-

KORREKLIN N0

KACATENEHOMA

Hepoxop no
KSCATENLHON
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Ha pucyHke n3obpakeHa Ta e CUTyauusi TONbKO C BKIOYEHHBbIMU
yyacTkamu noaxoga v oTxoda no gyre

TpaekTopKra
WHCTRYMEHTS

OTx0p No gyne

¥URCTOK BBIKMHDYEHNA
KOPREKLAM Na HOPMENK

Mepeter no
KOHTYpY

Mopxog No gy re

\,

e
¥URACTOK BKMOHEHWA
KOPPEKLMM N0 KSCHTENHOR

Ha pucyHke nokasaH crnoco® yanMHEHUs! BAOMb KOHTypa - Y4YacTku
"Hepoxop no koHTypy" "Mepeber no koHTypy"

5.3.16 lMoaxoabl-0TXOAbl TOKAPHbLIX onepauuin

Ona 3apgaHnss cnocoba noOAxXodoB/OTXOAOB onepauun  crienyet
OTKPbITb OKHO MNapameTpoB ofepauuMnm n NeperTn Ha CTpaHuLy
Mopaxon-Otxoa. lMpumep okHa Ans onepauuyn ob6paboTkM TopLa
npeAcTaBreH HKe.

—
O6pabomia Topua Mapame Tpbl one pauHM
WHCTpyMEHT Moaaqa | MNoaxoa-0Txoa | CTpaTerua
Mogsoa |
E Toury Start:
| PaguansHei ;J| D L]
Moaxoa:

| Mo, yraom L" E]

[MporeskyTouHan Touka

[¥] Touka Fram zZ 5
[#] HavaneHan Touwa £ #

Oteoa |

Orxon:

| Mag yraom ;J| [i]
E Toury GoHome:

| PagransHeii ;J| D

[MporeskyTouHan Touka

[#]koneunaa Touka £ ®

[#] Touka Home Z #

Mo yMonYaHHH J Aa J OTMEHS J Cnpagka J

OTBoabI-MoaBoabl.

Mog nogBogoM MNOHMMAaeTCs MOCNefoBaTenbHOCTb MepeMeLLeHnin
WHCTPYMEHTA K Hadany nogxoda u3 Ha4vasibHOW TOYKU UMM TOYKMU
From. Moo oTBoAOM  MNOHMMaeTcsl  NocnenoBaTenbHOCTb
nepemMeLLeHMn MHCTPYMEHTa U3 KOHEYHOW TOYKM OTXOAa MocneaHero
paboyero xoga B KOHEYHYK TOuKy unu Touky Home. Nogsop u
OTBOA B onepaunn BbIMOMHATCA OAMH pas.

MoaBopa BLINOMHSETCA credytowmm o6pa3om:
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e [lepeMelLieHNE UHCTPYMEHTA B HaYanbHYO TOYKY;
¢ [lepemMellieHMe UHCTpPYMEHTa U3 Tekylleh nosvumm B
Touky From (ecnn oHa 3agaHa);

e [lepemellleHe WMHCTPYMEHTa 4Yepe3 MPOMEXYTOUHbIE
TOYKW (€cnv 3afaHbl);

e [lepemMellleHne WMHCTPYMEHTa B Havano nogxoaa
nepsoro paboyero xoga 4epe3 OesonacHyro
NIIOCKOCTb Unn apyrum CI'IOC060M, B 3aBUCUMOCTU OT
HacCTpoex.

OTBOA BLINOMNHAETCA cneayowmm obpasom:

e [lepemMelleHe WHCTPYMEHTa W3 MocnegHen TOYKM
oTxoga nocnegHero paboyero xoga  4epes
©e3onacHylo MNMAoOCKOCTb MU OpyrMM crnocobom, B
3aBUCMMOCTU OT HaCTpOeK;

o [lepemelleHne WHCTPYMEHTa 4epe3 MPOMEXYTOYHbIE
TOYKM (ecnuv 3agaHbl);

e [lepemMellleHe WHCTPYMEHTa U3 TeKyLleh no3vumm B
Touky From (ecnu oHa 3agaHa);

o [lepemMelleHne NHCTPYMEHTA B KOHEYHYHO TOYKY;
Bugbl nogBogoB

elo npsamon. [lepemelwleHne B 3agaHHYlD TOYKY
NpOM3BOAMUTCH MO KpaTyanLLeMy PacCTOSHUIO;

e PagnanbHbin; VHCTpyMEHT cHavana nepemeLlaeTcs
NepneHauMKynsapHoO OCuM  BpawWeHus OO  YPOBHS
3aaHHOM TOYKM , 3aTEM BAOSIb OCY B TOYKY;

e OceBoM; VIHCTpyMEHT cHavyana nepemeLlaeTcsl BOOsb
OoCuY BpalleHnsa Ao koopauHaTtbl Z 3a4aHHOM TOYKM, a
3aTeM OMyCKaeTCsl B TOUKY;

e Yepe3z paguanbHyld nNNockocTb 6e3onacHocTy;
MHCTpymMeHT nepemelwiaetca B koopauHaty Z
3a[JaHHOM TOYKM Ha YPOBHE paananbHon 6e3onacHom
nnockoctn. [llepemelleHne  npou3BoAUTCA MO
KpaTyalwemMy paccTosHu. 3aTemM  WHCTPYMEHT
nepemeLLaeTcsi No koopamHaTe Y B TOUKY.

e Yepes oCeBYyHO NJIOCKOCTb 6e3onacHocTy;
MHCTpymMeHT nepemeltaetca B koopauHaty Y
3a[@HHOM TOYKM Ha YPOBHE OCEBOW MIOCKOCTU
6esonacHocTn. [lepemelleHne npousBoaMTCA MO
KpaTyalemMy pacCcTosiHU. 3aTeM  WHCTPYMEHT
nepemMeLlLaeTcs No KoopauHate Z B 3afaHHYI0 TOYKY.

Touku
Touka HOME

Toyka FROM

HauanbHas Touka

MNoaBson

KoHeuHas Touka

OTBOA

OTxon
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Touyka FROM. OnpegensieT MCXOQHYIO NMO3WLMI0O MHCTPYMEHTa nepeg
HayanoMm ob6paboTku. OTa onuus He Bbi3blBAaeT MNepeMeLleHus, a
nmwb  gopmupyet onepatop FROM B ClLData, kotopbii 6yget
Hayanom TpaekTopun, Ho ecrnu Y1 paccunTbiBaeTCcs B NpUpaLLeHnsx,
TOorga a9Ta TOYKA HyXHa Ansg pacyeta nepBOro nepemeLLeHus.
[MonoxeHne TOYKM B CUCTEME KOOpAMHAT CTaHKka 3adaeTcs B
napameTpax CTaHka.

HavanbHaa To4yka. Touka, B KOTOPYI NepeMeLlaeTcs MHCTPYMEHT
nepen Havanom pesanus. Vcnone3yetcsa gnsa 6esonacHoro nopsoaa
WHCTPYMEHTa K 30He pes3aHus. lNepemelleHne B Hee U3 Todkm From
Npou3BOAUTCH Ha YCKOPEHHOW nogave.

MpomexyTouHble TOYKM noaBoda (Mo Mepe HeobxoaumocT).
WcnonbaytoTcs ans obecneyeHns CIOXHOW TpaekTopum
nogsoga/oTBoga  WHCTPyYMEHTa K 30He o6paboTku. 3apatotcs
OTAENbHO NS KaxJow onepauuu.

KoHeuyHasa Touyka Touka B KOTOPYH MNepemellaeTcsl WHCTPYMEHT
nocrnie otxoga (ecnu oH ectb). OHa HyxHa ans 6esonacHoro nogsoaa
WHCTPYMEHTa M3 30HblI pe3aHus. Toudka 3agaeTcs 3a MITOCKOCThbio
Be3onacHocTu (ecnu oHa ecTb). lNepemelyeHne B Hee 13 TodkM From
Npon3BOAUTCS HA YCKOPEHHOW nogadye.

Touka Home. OkoHuyaTenbHas no3vuusa MHCTpymeHTa. B kadecTBe
Hee yvacTo wucnonb3yetcda Todyka FROM. 3ta onuua dopmunpyet
onepatop GOHOME wun 9Bnsdetcd nocrnegHMM  ornepaTtopom
TpaeKkTopum.

Touka cMeHbl MHCTPYMeHTa. 3agaeTcs B napameTpax ctaHka. B YT
MOXeT He BbIBOOUTbCS, a oTpabaTbiBaTbCs aBTOMaTuyecks no M6.
MoxeT BbIBOAUTBLCS KOHKPeTHO, B Buae GOTO unu otpabatbiBaTbes
no cdyHkumm ananory G28. 3agaHne koopauHAT TOYKM OCODEHHO
BaXXHO Mpu opraHmnsauun Y1 B npupaLLeHunsx.

HayanbHasi 1 KOHe4YHas TOYKM BbLIBOOATCH B TPaeKTopuio Bceraa,
HEe3aBMCUMMO OT COCTOAHMS nepekniodaTens. Ecnu  napametp
HeaKTMBEH, TO TOYKM PaCCUMTLIBAIOTCA aBTOMAaTUYECKM, MUCXoas W3
YCMNOBUS, YTO OHWU [OOSMKHbI HAXOAMTbCS, 3a paavarnbHO U OceBoW
nrockocTaMy 6e3onacHoOCTW. [ns py4HOro 3afjaHusi KoopauMHaT TOYKU
criegyeT BKIOYMTb NapameTp, MOCTaBMB HanpoTUB HEro ranoydKy.

Touykn From n Home BbiBOgsTCS B TPAEKTOPUIO, TOJIbKO €CJ1IN OHU
BKITHOYEHbI.

Cnoco6b nepexoga ot Toukm FROM B HavanbHyr TO4uky, ” 13
KoHeuHon Toukm B TOouky FROM dhopmupyeTcsi B COOTBETCTBUM C
3apgaHueM B okHe Moaxoabl/OTxoab!

Moaxoabl-OTxoAabl

Mog TMMopxomom (OTXOOOM) MOHUMAETCA MOCNeoBaTENbHOCTb
nepemMeLLEeHNA MHCTPYMEHTa K Havany (M3 koHua) paboyero xopa.
Mooxoabl pobaBnsloTcA B Havano kaxgoro paboyero xoaa,
COOTBETCTBEHHO OTXOAbl [00aBnAOTCA B KOHeL, kaxagoro pabouero
xoga. Ecnv B onepaumm wucnonb3yetca Koppekumst Ha paguyc
WHCTPYMEHTA, TO OHa BKITHOYaETCs B Havane noaxoga v BbIKMYaeTcs
B Hayarne orxoAa.

Buabl Noaxon0B-0TX0A0B

ellog yrmom. 3agaétca yrnoM W pPacCTOSHMEM.
NHCTpyMeHT oTBOAMTCHA OT getanu noA 3afdaHHbIM
YIrNoM Ha BEeNWYMHY oTxoAa. Yron oTcyMTbIBaeTcs OT
OCU BPaLLEHUs U MPOTUB YaCOBOW CTPESKU;
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S

e PagnanbHbii. 3agaétca pacCTosHWEM. WIHCTpyMeHT
OTBOAMTCA MEPNEeHOUKYNSPHO OCKU BpalleHus Ha
BEMWYMHY 0TX0Aa;

r

e OceBon. 3apaétca  paccrtosiHueM.  VIHCTpyMmeHT
OTBOOWUTCA BOOMIb OCU BPALUEHUS Ha BENUYUHY
0TX0Aa;

-

5.3.17 3apaHue napameTpoB hpe3epHON onepauum

OcHOBHble MapameTpbl TeKyllei onepauuy 3adaloTcsl Ha cTpaHuue
MapameTpbl B okHe MapameTpbl onepaumm.

2.50 Buibopka Mapame Tpb1 one paumn
MHETpYMEHT Moaaqa Moaxoa-OTxo4 MNapameTpe! CTpaTerka
BezonacHas MnockocTe [N rpefiewsy
O LWar no £
BepxHHA ypoEeHs | OPaccrosnke (20
Jt_D | (%) %D MHCTP, 100
A Okonmuecteo |1 {:}

¥UET FOp. MNOCKOCTER
OTKAOHEHKHE

OT AeTanM
0.2

B aeTane

it

X

QCEBOH NPHMTYCK
0

Paa. npunyce
0

¥ron oTcTyna
3

@. CHETEMA KOOPAHHAT
ma: }»I’noﬁaanaq pesepHad ¢ :J

BTOpaA NOBOPOTHAA OCb

O MepEan NOBOPOTHAA OCb
Mazmuma: 0 ® oo Mazmuma: 0 ©® aeto
(Mo wacosoi (O Mo wacosoi
() MpoTHE YacoBoi () MpoTHE YacoBo
Mo yMon4aHHHD | Aa | OTHEHA | Cnpaeka |

Ee oTkpblTMe ocylwecTBnseTca Haxatvem KHomnku [[MapameTpbl] B
rMaBHOM OKHE B PEXUME TEXHONOMMW.

3OT0O OKHO UMEEeT HECKONbKO 3aKnaaok:

e <UHCTPYMEHT> OTKpbIBAaeT CTpaHuWUy HacTpoek
napameTpoB MHCTPYMEHTa TeKyLLen onepaumu.

e <[lopgaya>  OTKpbIBAeT  CTpaHuUy  YynpaBneHus
nogadamm  Ha  pasHbiX  3Tanax  ABWXEHWS
WHCTpymeHTa. Ecnu B  KOH(urypaumio cuctemsl
BKITIOMEH MOAYMb pacyeTa PEeXMMOB pes3aHusd, TO
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[OCTyn K ero OyHKUMAM OCYLLEeCTBNSAETCA M3 OKHa
ynpaeneHus nogavamu.

e <[logxoa-OTxon> OTKpbIBAeT CTpaHuLy 3agaHus
TUMOB NoaxoAa, 0TX04a WM Bpe3aHus K criegyoLliemy
cnoto.

e <[lapameTpbI> OTKpPbIBAET CTpaHULY peaakTMpoBaHUs
TOYHOCTM 06pabOTKM, NPUMNYCKa, BEPXHENO N HUMKHETO
ypoOBHen 06paboTku, 6GesonacHor nnockoctu, a
Takke [Opyrux napamMeTpoB, OTCUYUTLIBAEMbIX MO
BepTUKasribHOW OCW.

e <CTpaTerns> OTKpbIBaeT CTpaHuLy oOnpeaeneHns
cTpaterun obpaboTtkn. B OKHe cocpefoTouveHbI
OCHOBHble  OTNUYUTENbHbIE  NapameTpbl  Ans
onepauuin pasnuyHbIX TUNOB

MosicHalWwmMin  pucyHok M Habop napamMeTpoB COOTBETCTBYHOT
YCTaHOBIIEHHOMY TWNy onepauuu. B 3aBMCMMOCTM OT TunNa Tekyliew
onepaumn KonmM4ecTBO napamMeTpoB MOXET MeHsTbcs. Bo Bce nons,
npegHasHaueHHble AN BBOAA YWCMIOBOrO 3HAYEHWUsi, MOXET OblTb
BBeAeHO nboe maTemaTMyeckoe BblpaxeHue. [ns npocmoTpa
pe3ynbTaTta pacyeTa BbIpaXeHusi HeobxoaMMO MNOABECTU Mbilb K
yKkazaHHOMY nonto, pesynbtat OyaeT oTtobpaxeH BO BCMIblBaKOLLEW
noackaske. Ha ctpanuue [MapameTpbl onpegensitoTcs crneaywowme
napameTpbl.

eCucrema KoopauHaT onepauum  onpegensiet
NONoXeHne 3aroTOBKM U HAaCTPOWKY HYMsi HA CTaHKe.
Bce koopauHaTbl  ynpaBnsiioWeEn  NporpaMmbl
paccyMTbLIBAOTCHA B YKa3aHHOW CUCTEME KOOpAMHaT.
B kavectBe cucTeMbl kOOpAMHAT onepauun MOXeT
OblTb BbiOpaHa nobas M3 paHee co3gaHHbIX. [lpwu
co3gaHnM onepauum B KayecTBe ee CUCTEMbl
KOOpAMHAT  MPUHUMAETCs  aKkTMBHad  cuctema
KoopAnHar.

o [lonoxeHne NOBOPOTHOW rOSIOBKM 33a[aeTcs B TOM
cnyyae, ecnu Ha CTaHKe UWMeeTCd MNOBOpPOTHas
rorioBka U ee pacronoXeHWe ykaszaHO B CUCTEMHbIX
ycTaHoBkax. B aTtom cnyyae B Havane Kaxgon
onepauum B NPOMEXyTOuHbIN  A3blk  CLDATA
BblaaeTcsa komaHga ROTABL Ha nosvumoHMpoBaHune
NOBOPOTHOWN rOSTOBKM. Mpwn NCnonb30BaHun
NMOBOPOTHOW TOMOBKN €€ MONOXeHMe AOMKHO ObiTb
CUHXPOHM3MPOBAHO  C  CUCTEMOW KoopaunHat
onepauun. [lpn 3aKkpbITUM OKHA 3TO YCRoOBUE
nposepsieTcsa. Ecnn 310 He Tak, 10 SprutCAM
nbiTaeTcs nogobpatb cuctemy KoopauHar,
Nnoaxo4sLLy0 3aaHHOMY TOMOXEHNIO MOBOPOTHOM
ronoekn. Ecnu nogxopgswas cuctema He HamgeHa,
TO npefgraraeTcsi co3gaHuMe CUCTEMbl KoopauHaT,
COOTBETCTBYIOLLEN yKasaHHOMY MONOXEHUI0
NOBOPOTHOW rOfOBKM.

e YpoBHM 00OpaboTkm onpegensaot obpabaTbiBaembliit
OwanasoH no koopaunHate Z. Ecnn HanpoTuB nons,
onpegensiowero  ypoBeHb  06paboTku,  cTOUT
rarnoyka, To COOTBETCTBYIOLLUA ypoBeHb OepeTcs n3
nons. B npoTuBHOM cnyyae ypoBeHb 0OpaboTKM
onpegensietcs rabaputamm o6pabaTbiBaeMol
mMoaenu.
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e BesonacHasi NNOCKOCTL 3aA4aeT YPOBEHb, HA KOTOPOM
JAOMYyCTUMbI YCKOPEHHble MepeMeLleHNst PeXxyLLero
WHCTpYMeHTa.

o OTKNOHEeHUs onpeaensaloT MakCUManbHOe OTKINOHEeHue
annpoKCMMMUPOBAHHOW TPaeKToOpUM WMHCTPYMEHTa OT
naeanbHoi. Mo ymonuyaHMi TOYHOCTb 0BpaboTKu
onepauun onpenenseTcs WUCXOAs W3 CUCTEMHbIX
YCTaHOBOK (CTpaHuyka TexHomorms)

¢ [punyck - cnon matepuana, KOTOpbIA OCTaeTcsa nocre
onepauum gna  ganbHenwen  gopabotku. [lo
yMOIn4yaHnw Ona  YUCToBbIX onepau,w7| npunyck
yCTaHaBMBaeTCA paBHbIM 0, Ona  4YepHoOBbIX —
BbIYUCIISIETCA NO 3anoXeHHbIM anropuTMam.

elMpunyck no Z — onpegensieTca TONbKo Ans
rpaBupoBanbHOM ornepauuMm 1 onepauun BblGOPKM
obnactu.

e BokoBOW yron - 4OCTYNeH TOMbKO B rpaBMpOBaribHbIX
onepaumusix M onpegenser OOKOBYD MNOBEPXHOCTb
mMogenu. B otnuume ot yrna otcTtyna, 9TOT napameTp
He yunTbiBaeTcs npu obpaboTke 3anpeLLeHHbIX 30H.

e lLllar no Z gocTyneH BO BCEX YEPHOBbLIX OMNepauusix u B
YMCTOBOW MOCIIOMHOW ornepauun U COOTBETCTBYET
TOMWMHE Crosi Martepuana, CHMMaemoro 3a OAMH
npoxod. o ymonyaHuioo onpegenseTcsa CUCTEMOWN
NUCX0As M3 NapaMeTpOB MHCTPYMEHTa onepauun u
rabaputoB 3arotoBku. Llar moxeT 3agaBaTbca B
MunnaMmeTpax, B MpoueHTax oOT  AuvameTtpa
WHCTPYMEHTA UMM BbIYUCIIATBCA C  Y4EeTOM
Tpebyemoro konuuyectBa npoxogoB. [pu 3agaHum
wara no rpebeLuKy, OH PacCyYNTLIBAETCHA Ha KaKOoM
cnoe u3 ycnosusi obecnedeHust Tpebyemor BbICOTbI
rpebeLuka.

e Y4yeT ropusoHTasibHbIX MIOocKocTen. [pn BKMOYEHUN
3TON  (PYHKUMM NPOM3BOOATCA  OOMNOSHUTENbHbIE
npoxogbl Ha TeX YPOBHAX, T[Oe  MMETCs
ropn3oHTarnbHbl€ NITOCKOCTH.

e Yron OTCTyna [AOCTyneH TONbKO B ‘-lepHOBOIZ
NOCrONHOWN onepauun n rpaBnpoBaribHbIX
onepauunax. OH onpependet MUHUManNbHbIN OTCTYN
No ropu3oHTann Mexany O6pa6aTbIBaeMblMM crnosamMun.
rlpVIMeHFIeTCFI ana NCKITHOYEeHnA KacaHuA
LI,VIJ'IVIH,EI,pl/I‘-IeCKOI7I 4YaCTbl0 WHCTPYMEHTa 6onbLuoro
cnoda martepuana.

e YuctoBon npoxoa ¢ npupailieHuMem no ocu Z ans
onepauun obpabotkm 2D wn 3D kpuBbix. OH
onpefensieT BenuYMHY AOMOMHUTENbHOrO npunycka
Onsi YACTOBOro MNpoxoda, YTO MO3BONSIET MOBLICUTH
KayecTBO 00paboTaHHOW NOBEPXHOCTM U YMEHbLLUUTL
OTXXUM MHCTPYMEHTA.

Mpu HaxaTum Ha kHonKy <o ymMon4yaHuIO> BO BCEX MNOMsX
yCTaHaBNMBAOTCA 3HAYEHUs MO ymon4daHuio. [py 3aKpbITUM OKHa
KHonkon <[la>, M3MEHEeHUs BHOCHATCA B oOnepaumio, B MPOTUBHOM
cryyae napameTpbl onepaummn He N3MEHSIOTCS.
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5.3.18 3apaHue ctpaternm ob6paboTku hppesepHom
onepauyuu

3agaHne MHOXecTBa MapameTpoB, OMNpedensallmx CcTpaTerno
06paboTkn geTtanu, NpouMsBOAUTCS Ha cTpaHuue CTpaTerusi B OKHe
MapameTpbl onepauun. OTKpbITUE CTPaHWUbI AN pefaKTUpOBaHNS
napameTpoB TeKyLlen onepauun Npon3BOAUTCA C MOMOLLBIO KHOMKM
<MapameTpbi>. [na OonblUMHCTBA onepauui OKHO MpeacTaBnsieT
coboM MHOXEeCTBO MnaHenen Cc nonsgMnm BBOAA W MOSACHSOLUMUN
pucyHkamun. Konu4ecTBo naHenew onpegenseTca TUMOM TekyLlen
onepaumn. B nomax npegHasHayveHHbIX AnS BBOAA  YMCHIOBbIX
napameTpoB MoOxeT OblTb 3a4aHO MaTemMaTUyeckoe BbipaXeHue,
Hanpumep '10*sin(45)'. PesynbTaT BbIYMCMEHUA MaTemMaTUYECKOro
BbIpaXeHUsA  MNOSIBNAETCA BO  BCMMbIBaOWEW Moackaske npwu
HaBe[eHVM MbIlW Ha norne BBOAaA.

Ha CTpaHuue BO3MOXHO 3aaHue cregyrLlinx napameTpoB:

e Tunbl cppesepoBaHUA 3agaeTca B  onepaumsx
npakTM4eckMn Bcex TWUMOB, KpPOMe  onepauumm
obpaboTkun KPUBbIX. MosBonser yunTbIBaTb
Tpebyembii TN pesepoBaHusa (MOMyTHOE WNK
BCTPEYHOE) B NpoLuecce pacyeTa TpaekTopum.

Thn pesepoBaHHA:;

) MomyTHoE r

() BrTpeqHDE

@ He vunTERIEaTE J

e lllar o6paboTkM onpegensieT paccTogHMe Mexay
COCEOHUMUN CTpOYKaMu B MfaHe Ans MOCTPOYHBbIX,
ynpaBnsieMblX U KOMOUHMPOBaHHOW onepauui. Lar
MOXeT 3ajaBaTbCA abCOMOTHOA BENUYUHOW, B
npoueHTax oOT AuameTpa WHCTpyMeHTa WUnu
BbIMUCIIATBLCA Ha Ka>Kaom wiare M3 ycnosusa
obecneyeHns Tpebyemon BbICOThI rpebeLLka.

Morpefewsy |14
MHH. Wwar
) Paccromnme |10
(%) %D HHCTP. S0

e Cnocob6 nepexopaa onpeaensieT  TpaeKkTopuio
WHCTPYMEHTA NpW Mepexode OT OAHOM CTPOYKM
06paboTkn k criegyloLen.

e Tun obkata onpegenser HeobxoaMmocTb o06xoaa
BEPWWH U pebep obOpabaTbiBaeMon Moaenn B
YNCTOBBIX OnepaLmsax o6 bemMHo 06paboTKu.

Cnocof nepexoaa;

O Mo NoEepxHOCTH ('/ :
(O OTxoa-Noaxoa = t -:|.~ b

(%) Mo BezonacHoi Nn-TH

THA oBkaTa:

O TonkKD NOEEPXHOCTH

(%) C ofikatom pefiep | m

() C ofixoaom orpaHMHeHHE

¢ [lpepenbHbIN Yron HOpManu B Y/MCTOBLIX Onepauusix

obbemMHon obpaboTkn orpaHu4ymBaeT
obpabaTbiBaeMble MOBEPXHOCTM B 3aBMCUMOCTU OT
MX HaKMoHa
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%ron HaknoHa HopManm:
Tl 0

Makcyrym; |90

e ®pOHTaNbLHbLIA Yron B MOCTPOYHOW W yrNpaBrnsieMon
YNCTOBBIX onepauusax orpaHu4vBaeT
obpabaTtbiBaemble MOBEPXHOCTM B 3aBMCUMOCTU OT
yrna Mexay nNpoeKkuMsiMM Ha  TFOpW3OHTamnbHYIO
MNOCKOCTb HOpManM K MOBEPXHOCTM B TOYKE
BpEe3aHus 1 HanpaBleHUs OBWKEHUS] UHCTPYMEHTA.

¥
PpoHTaNEHER |90
wron:
X

eYron 3agaeT HanpaBneHue CTPOYKM B MOCTPOYUHbIX
onepaumsax

et

¥ron: |0

X

e Cnoco6 pABMXEeHUA BHU3 ONpedenseT crTpaTeruio
Ccrycka  MHCTPyMEHTa  And  MOCTPOYHOM U
ynpasnsieMon YepHOBLIX Onepauui.

Cnocofl ABH¥EHHA BHMS!

(:} TonBKO CHHEY BEEDX _—\_/-_
O Makc, vron
(%) He KOHTpONHROEATE

e HanpaBneHue o6paboTku npu 4ncToBon obpaboTke
no crosim 3agaeTt nocriegoBaTeribHOCTb 06paboTKu:
CBEpXy BHU3 UMW CHU3Y BBEPX.

HanpageneHke obpatoTik:

(3) CBEpxY BHWS

O CHHZY BEPX

e Cnoco6 o06paboTkm B ynpaBnAsemblXx onepaunsax
3agjaeTt cTpatermio opmmupoBaHuss paboymx xo[oB
BOONb UM nonepek HanpaBAnLWNX KODUBbIX.

Cnocof 0BpaboTkA:
[ kpHAa

() Mo kprecH
(3) BAONE KpHEDFH

() NMonepek: kpHEDF

e TOonNbKo cBepxy BHU3 B MOCTPOYHOM U YyrpaBnsemomn
UACTOBbIX  Onepauusx  3anpellaer  ABUXKEHue
WHCTPYMEHTa BHM3 MNpu ABWKEHUMU BAOMb paboyero
xofa.

ToNEKD CHHEY BEEPX

e TpoxounganbHas obpaboTka (obpaboTka no
uuknounge) npumMmeHsaeTcs npu CKOPOCTHOM
dpesepoBaHMn obecneunBaeT nnaBHOE U3MeEHeHWe
CWN pe3aHus.
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Lar TpoxoHAE: ?
() He HCnone30BaTh TROXOMAY /
() AANA ¥.AaNEHHA DCTROBKOE ’
() C warom eeBopkm ﬁ
() ¥MEHBLL, Ha YMCTOEOHM NPOX0AS d

e PexkuM crnaxuBaTb Yribl MNPakTUYECKn BO BCEX
onepaumsix obecrneymBaeT CKpyrieHne TpaeKkTopun
npu o6paboTke BHYTPEHHWX YINOB, 4YTO CHWKaeT
BMOpauun 1 yBennunBaeT CKOPOCTb 06paboTKu.

R
CrnasHEaHre yrnoe 3J

Paamyc: 2

[[1Ha wmcToeoM npoxoae

elponyck oTBepcTMM B onepaumsx 0OOGBLEMHON
00paboTkn MNo3BONSAET UrHOPMpPOBaTb OTBEPCTUS B
obpabaTtbiBaemMoi  Mogenu  pasMepoM  MeHblue
YKa3aHHOro, OCTaBnAs uX Ana  JanbHenwen
0obpaboTku.

D

a7

e Ucnonb3oBaTtb 3D o6paboTKy no3BoNnsgeT nonyyatb
TPEXMEPHYIO  TPaeKTopuilo  MHCTPYMeHTa  Ang
yoaneHus matepuana Ha yyacTkax, He AOCTYMHbIX
anst o6paboTkn Ha AaHHOM YpOBHe (Hanpumep, BO
BHYTPEHHMX yrnax).

[ nponyek oTeepctii

McnonesogaTe 30
afpabioTiy

e Paspewntb obpaTHoe HanpaBlfieHWe B ornepauusx
06paboTkn KpMBOW [OMNyCcKaeT [ABWXKEHVWe BOOIb
KPUBOW B CTOPOHY, MNPOTUBOMOMOXHYIO YKa3aHHOW
nonb3oBaTeneMm, €cnvM 3TO MO3BOMSET YMEHbLUIMTb
OJIMHY XOMNOCTbIX XOO0B.

PazpewmTe 0bpaTHoE
HaMPaBNEHHE

)

e Mopsagok 06paboTku onpegenset
nocnepoBaTenbHOCTb  00paboTkM B onepauusix
00paboTkm KpMBOW. (MO CrosiM, NO KoroAauam)

o)
f

MNopAaok obpaboTkk;

(%) Mo Konoauam

. |m|u|_

ml‘ﬂ

O Mo cnoam

- ol — -l —

¢ ObkaT yrna onpegensier cnocob obxoda HapyXHOro
yrna B onepaumsix o6paboTkn KpMBOM.

THn ofkaTa vrna:
)Mo avre
) Mo kacaTensHoH

v
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e MMHMMM3aumMa xonocTbix xoAaoB. [1py BKNHOYEHHOM
pexume OBWXEHME BOOMb  3afaHHbIX  KPUBbIX
Npon3BOauTCS, TakuM 06pas3om, 4YTOObI CymMmapHasi
OnNUHa XOomnocTblX Xo4oB Oblla MuHMManbHa. B
NpoTMBHOM  cnyyae obpaboTka npousBoaUTCA
COrnacHo Nopsiaky onpepeneHHoMy B okHe Mopensb.

MHHHMHZALHA XONOCTELE /
20A0E
f

e O6paboTka Mo cnupanu no3sonseT OpMUPOBaThL
TpaekTopuio B Buae cnvpanu npu obpaboTke 2D
KpUBBbIX.

CBpaboTka no ciMpank
YHCTOEOR Npoxoa,

|:| CrnasHeaHHe

¢ YepHoBble nNpoxoAbl B NnaHe MO3BOMSOT MOBbICUTb
KayecTBO 0OpaboTaHHOW MOBEPXHOCTU YMEHbLLUUTH
Harpyskm Ha MHCTPYMEHT 3a CYeT TOro, YTo NpuMycK
CHMMaeTCHd He 3a OOWH, a 33 HEeCKONbKO MpPOXOA0B
pacnonoXxeHHbIx B nriockoctn XY.

YEpPHOBEIE NPOX0AE B NNAHE
LUMpHHa nonocer: (20
LWar:
(%) PaccToAHHE

*
(%0 mHCTp. 23 T_.\H JII |I II

L

5

e YuctoBon npoxom B nfiaHe MO3BONSAET MOMy4nTb
bonee BbICOKOE Ka4yeCTBO MOBEPXHOCTU 3a cYyeT
HebonbLIoro npenBapuTenbHO OCTaBIEHHOro
YMCTOBOro Npunycka.

YMCTOEOM NpocoA B NNaHE

MpHnyck npoxoaa: |2

X
[ Tonekn Ha HAwHER ypoEHE v

OAanOKCMMaLIMH KPUBbIX TpaeKkTopuAa WMHCTPyMEHTa
annpokcnMmunpyeTca ayramu.

ANNPOECHMHMPOEATE KPHEEIE
AONYCTHMOE OTKNOHEHHE

0.0z

e [lepexon no3BonseT BbliOMpaTb MeTon nepexopa npu
06paboTke 2D KpuBbIX.

MNepexoa:

() Mo BesonacHoi nR-TH

() BoKpyr 3aroToBKH
COnoz
Ctpaterum o6paboTKu NIIOCKUX y4acTKOB No ocu Z.

B onepauuax "obpaboTka ropusoHTanbHbIX yd4acTkoB" n "obpaboTka
BbicTynoB 2.5D" cTpatermss CHATUA Ccnos  maTepuana Hag
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rOpU3oHTaNbHOM MMOCKOCTbIO onpefensieTca B naHendax: "BbicoTa

Bpe3aHus", "obpaboTka no cnosm”, "unctoson npoxog no Z".

eB naHenn BbicoTa Bpe3aHus 3agaeTcs BbicOTa
CHMMaemMoro crod, B 4acCTHOCTM OHa onpeaendaet
3HayeHMe YpoBHA Z, Ha KOTOPOM BKIIOYUTCA
3aJaHHbIA TUN Bpe3aHus.

EbicoTa BpEsaHma

() OT MpeAbIAYWEr D YPOEHA |

()07 ypoena (23 [0 %

OrayeunaiHy [0

e O6paboTKa Mo CroAM MpUMeEHSeTCA AN CHATUSA CIos
mMaTepuarna 3a HECKONbKO MPOXOA0B.

ObpaboTka no cnoam

(%) BricoTa cnos 2 :H

e HaunHaTtb BbIGOPKY 3a4aeT cTpaTeruio nepemelleHms
WHCTPYMeHTa B npejernax ogHoro cros

HauMHaTe BeiBopiy

(%) 113-3a 3aroTOBKH )l)))m

(C)B uenTpe 00NACTH (HE pekoMEHAYETCA)

e YuctoBor npoxon no Z npuMeHsieTca Ans 3agaHus
TONLLMHBI CNOSI CHUMaEMOro Ha YMCTOBOM Npoxoae.

YWCTOBOA Npoxod no £ ——— Hu

MpHnyck (HY (0.1 :{_
LS

B okHe MapameTpoB onepauuu Ha cTpaHuue CTpaterum onepauuu
00paboTkn OTBEPCTMI 3agaroTcs TUMN LMkna obpaboTkm OTBEpCTUS
(cBepneHuve, pactodka, Hape3aHue pe3bObl 1 T.M.) U ero NnapameTpbl.
Habop napameTpoB 3aBMCMT OT TuWMa uUMKNa. TOYKM 3acBeprvBaHus
ycTaHaBnuBawTcs B oOkHe <Mopenb> wunu  aBTOMaTMYECKM
UMMOPTMPYIOTCA M3 COOTBETCTBYHOLLEN 4YepHOBOM onepauun. Bce
oTBepcTua onepauum 0OpabaTbiBalOTCA OAHMM  UHCTPYMEHTOM
UMKNOM opHoro Tuna. [Ans obpaboTkn OTBEpCTUR  UMKIamu
pasnuyHbIX TUMOB HEobXoOUMO cOo34aTb HECKOSbKO onepauui.
Mopsimok o6bpaboTkm OTBEpCTUN MOXEeT onpenensaTbcs nmMbo no
CNUCKy, 3agaHHOMY B OKHE MoAenb, MO0 ONTMMU3NPOBATLCA TakUM
obpa3om, 4TOObI CyMMa XONOCTbIX XOA0B Obiria MUHUMAaNbLHOM.

5.3.19

O6Lwue cTpaTermm ToKkapHbIX onepauumn

3agjaHne OCHOBHbIX cTpaTernin obpaboTkM TokapHbLIX onepauun
NpoM3BOAUTCS B OKHE MapamMeTpoB onepauum Ha CcTpaHuue
Crtpaterna. Ha pucyHke npuBefeH npuMep OKHa Ans YepHOBOW
TOKapHOW onepauuu.
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Ye pHoraa TowapHaa Mapame Tpel one paumu

WHCTpwMEHT MNoaa4a Moaxoa-OTxoa CTpaterva

HanpagneHHe pesaHia

MpoaoneHoe lJ

PaananeHan

OTHOCHTENEHEA lJ
BrineT

| I

LWar
I PaccToaHHe :J

2

1

Mprnyck

ars
!

X0

Ocegan

OTHOCHTENEHEIRA :J

1

BpezaHue Mepeber

Her = w [ nepefer \AI |
2 g &

Mo yMomYaHHHD | Aa | OTMEHS | Cnpaeka |

Koppekuma

TN |Ha KDMI‘IbHJ'I:J

CTpaTeFVIVI npencraBnaAl0T cobon naHenn cC nonsMM  BBOAA
CHabXEHHbIMM TEKCTOBBLIM ONMUCaHNEM W NMOACHAOLWMMUN PUCyHKamMun.

dopmaT ynpaBnsoLen nporpamMmmbl
Dopmat ¥
CLHHOYHEIF :J

PasBEpHY TEIFA
2 A HHOHHEIA
CrpyNNMpOE&HHEIF

Mapametp <®opwmart YI> onpegensdetr cnocob BbiBOAA LMKIOB
06paboTkn B ynpaensawoLlyo nporpaMmmy. Bo3amoXHbl Tpu 3HaYeHMs
3TOro NapameTpa: pas3BepHyTbIA, OANHOYHbINA, CrPYNNUPOBAHHbIN.

Pa3BepHyTbIN TUN O3HA4aeT, YTO B YNpPaBMsiollylo NporpaMMy He
BbIBOAATCA KOMaHAbl LMKMOB, a BMECTO HWX BCTaBMNSAOTCA
anemMeHTapHble KoMaHObl NepeMelleHnin, BKIYeHus nodady v T.n.,
UMUTUPYIOLLME paboTy umkna. [JaHHbI MeTod No3BonsieT B Hanbonee
MonHOM Mepe peanu3oBaTb (OYHKUMM U CTpaTervu, 3anoXeHHbld B
CAM-cucteMe, ofHako nporpaMma Mofy4YaeTcs cocTosiwen U3
Gonbliero, B CpaBHEHUM C OCTanbHbIMU chopmMaTamu, KonuyecTtsa
CTPOK.

BknioyeHve OAMHOYHOrO TUMa MNPUBOAMT K MOSBMEHVIO B
yNpaBnsiloLLen nNporpamMmme COBOKYMHOCTM MPOCTbIX LIMKIOB, KaXablii
M3 KOTOPbIX BbINOMHAET OAMH pabouynMi XOh4 WM UX HEKOTopoe
HebonbLUIOe KONMUYECTBO, (PYHKUMOHANbHO NpeacTaBnsollee OAHY
NIOrMyeckn 3aBepLUEHHYI0 YacTb 06paboTku.

CrpynnupoBaHHbIW  TUN npeactaenseT cobon Takon crnocob
dopmupoaHusa YT, npu KOTOPOM Kaxabli U3 LIMKNOB, BbIBOAUMbLIX B
nporpammy, sIBNS€TCA OOCTaTOYHO CIIOXHOW NOCnenoBaTernlbHOCTbIO
OENCTBUIA, NPON3BOAALLMX NPaKTUYECKM MOMHY 06paboTKy cornacHo
cTpaTerMm  paccuyMTbiBaemon onepaumu. Bcs  ynpaensiowas
nporpamma nony4yaeTcsl COCTOSILLEN U3 OAHOrO0 WM Mapbl CIOXHbIX
umknoB. B aTomM crnyyae KOHeuYHbI pe3ynbTtar o6paboTkM B
3HAYUTENBbHOW  CTeneHn 3aBUCMT OT cnocoba  peanusauuu
BbIMOSTHEHUSA LMKMNOB BO BCTPOEHHOM MporpaMMHOM obecneyeHum
nucnonb3yemoro anst 06paboTkmM TEXHONOrM4eckoro 06opyaoBaHms.
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MnockocTn 6e30NacHOCTU TOKapHbLIX onepauui

Qceead Aezon. nn. FaguaneHaa Gezon. nn.

OTHOCWUTENEH ¥ OTHOCHTENEH 7|

1 1

Mon  GesonacHbIMW  MMAOCKOCTAMW  MOHMMAaOTCS  MIOCKOCTH,
nepeMeLLeHmns, 3a Nnpeaenamm KoTopbiX He NPUBOASAT K CTONKHOBEHWUIO
C Kakumu-nnbo anemeHTamuM MOAENU, 3aroTOBKM MMM OocHacTku. Ons
TOKapHbIX Onepauun npegycMaTpuBaeTCsd Hanuyine [ABYX TaKux
NSOCKOCTEN — paananbHON N OCEBOM.

OceBass MNNOCKOCTbL 6Oe3onacHOCTM Bcerga neprneHauKynspHa
TOKapHOM OCuY BpalleHus Z, paguanbHas — nepneHavkynsapHa BTopomn
TOKapHoOM ocn X.

3apate TOYHOE pacnofioXeHue TOW WAM MHOW MIOCKOCTU MOXHO
OBymM4A cnocobamm - OTHOCUTESbHbLIM 7] abcontoTHbLIM.
OTHocuTENbHbIA cnocob 3agaHus npeanornaraeT, 4YTo BeNUYuHa,
BBOAMMAsi B TEKCTOBOE nMofie, OTKNagbiBaeTcs OT NpeAeribHoro
YPOBHS MOJenu, 3aroTOBKM UMW OCHAacTKM B CTOPOHY YBeNuU4eHus
3Ha4YeHu KoopaMHaT COOTBETCTBYIOLEN ocu. B cnydyae abconoTHOro
cnocoba — gaHHas BenuyuMHa oTknagbiBaeTcsa OT Hadvana rrnobanbHomn
TOKapHOW CUCTEMbI KOOpAMHAT.

Cnegyetr oOTMeTUTb, YTO BEMWYMHbI pagvanbHOW W OCEBON
nrnockocTen Ge30nmacHOCTU Takke MCMONb3YKTCA NPWU BblYUCIIEHUN
HavyanbHOW U KOHEYHOW TOYEK TPAeKTOPUW, B Cryyae ecnu siBHO He
yKa3aHo pacnosioeHne aTux Todek Ha ctpaHuue MNoaxoa-OTxon okHa
MapametpoB onepaumn. OHWM BbIMUCNAIOTCA B COOTBETCTBME C
yCNnoBMEM WX  PacronoXeHwss 3a npegenamMmu  MrocKoCTen
Ge3onacHocTy.

®DyHKUMA nay3bl B TOKapHbIX onepauusx

Mayza
]
3 s
OBopor | Manenb May3bl B onepavuymm
] TOKapHOro CBepneHus
OFopoT =3 L
=
Mayza
Ha HusHem cni | = H‘ MaHenb May3bl B OTpe3Homn
onepauun
1 Bcery - :IH pau
| HHe
BpemAa zaaep®En
Ha kawaom cn | 'I:I' MaHenb May3bl B onepaumm
1 06paboTkn kKaHaBOK
Ereky |

HeobxoaMMOCTb Hanuuua naysbl B MpoLecce pesaHusi 06bIuHO
cBsi3aHa C MOTPEBHOCTBLIO NIOMKM CTPYXKU U €€ yOaneHWst U3 30Hbl
06paboTkn. DyHKUMA Naysbl peanusoBaHa B TakMX ornepauusix Kak
TOKapHOe CBeprieHne, oTpeaHasi onepauus n o6paboTka kaHaBOK.

B onepaumn cBepneHus pgaHHasd onuuMa CTaHOBUTCA [OOCTYMHOW
TONMBbKO MPW YCTAHOBMEHHbIX TUnax uukna <JIomMka CTPYXKu> unv
<YpaneHue CTPYXKW>, NpuM STOM He3aBMCMMO [pyr OT Apyra
BbICTaBNAKTCA 3HA4YEHNA Nay3bl Ha BEpXHEM YpOBHE OTBEPCTUA U Ha
HWxHeM ypoBHe. KomaHga naysbl nosiBNseTcsa B ynpasnsiowen
nporpaMme  BCSKWWA  pas, Korga  WHCTpyMEHT  JocTturaet
COOTBETCTBYHOLLEro YPOBHA.
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B oTpesHom onepaumm n o0OpaboTKe KaHAaBOK CyLlecTByeT Tpwu
pexuma, ynpasnswowmne dQyHKunen naysbl. B pexume <Bbikn.>
KOMaHga naysbl He BbIBOAMTCS B yNpaBnsiowyt nporpammy. [pm
YyCTaHOBMEHHOM pexuMe <Ha HuxHem crnoe> komaHda 3a4epXKKu
NnosiBNSETCA NpuM  OOCTWXKEHUM  WHCTPYMEHTOM  [OHa  KaHaBKM
(obpaboTka kaHaBOK), UMM HWXKHEro ypoBHS 0OpaboTkm (oTpesHas
onepauud). Pexvm <Ha kaxgom crnoe> CTaHOBUTCHA [OOCTYMHbIM
TONMbKO B TOM Criyyae, ecnv npomsBoguTcs obpaboTka kaHaBku 3a
Heckonbko crnoes (onepauunsi obpaboOTKM KaHABOK) WM  BKIHOYEH
pPeXuM FIOMKU UNKN yaaneHusa CTPYXKM B OTpe3Hon onepauun. B atom
pexxumMe KoMaHAa naysbl BbIBOOUTCSA B YNPaBngAoOLLYy0 nporpaMmmy npum
OOCTWKEHUN  MHCTPYMEHTOM  KaXKOOro  CMedylLWero  ypoBHS
0bpaboTkn.

B ynpaensioLyto nporpaMMmy 3HaYeHUsi 3a4epXKKM BbIBOOATCSA TONbKO
B eauMHuLUax BpemeHu (CeKkyHaax), OAHAKO Ha Kaxaon M3 naHenew
CyllecTByeT BO3MOXHOCTb YCTAHOBWUTb Ha MPOTSHKEHUN  KaKoro
KonuyecTtBa 060poToB ByaeT NPOM3BOAUTLCH BbICTON UHCTPYMeEHTa. B
npouecce pacyeTta onepauun Bce 3Ha4YeHus, NpeacTaBneHHbIe B BUae
KonuyecTtsa 060pOTOB, NEPECUUTLIBAIOTCH B €AMHULbI BPEMEHU.

Pa3penbHbIN NPUNYCK NO OCAIM B TOKapHbIX onepauusax

Moa nmpunyckoMm MOHMMaeTCs CNnon maTepuana, KOTOpbIM ocTaeTcs
nocre onepauun Ans AanbHenwen opaboTku.

B TokapHbIX onepauusax MMeeTCcs BO3MOXHOCTb YCTaHaBfMBaTb
npunyckn otgensHo ana ocen Z wm X. TekcTtoBble nons And
pedakTMpoBaHMSA MNPUMYCKOB B OOHWMX onepauusix obbeguHeHbl B
€[VHYI0 MaHerb, a B ApYrMX — HET.

Mprmyce =
PaAHansHEIR NOMOYCE
Z |0 i n Mprnycek
DCEBOH NDMMYCK u
0 I i 0
MaHenb npunycka ans Mone ocesoro

Monsa npunycka ans

YEepHOBOW M YNCTOBOM
00paboTKN kKaHaBOK

TOKapPHbIX onepau,wl?l

npunycka onepauuu
obpaboTka Topua

B YKa3aHHble Nosda AOonyCKaeTCd BBOOAUTb HE TOJIbKO MOJIOXUTESIbHbIE,
HO K oTpuuaTtesibHble 3Ha4YeHUA.

CnegyeT oTMeTWTb, 4TO, OGnarogaps crneumduyeckomy crnocoby
3afaHusl, MNpPUMNYCK AN HaKMOHHbIX  MOBepxHocTew  Byget
npeacTaensTe cO60M pe3ynbTaT HanoXeHWs BENVYUH paamarbHOro 1
OCEBOIO NMPUMYCKOB.

Y

A

------------- + R

5.3.20 CTparternu onepauumn nogpes3ku Topua

HanpaBneHue pe3aHus

1-254



Co3daHue mexHoso2uu obpabomku n

HanpaBneHve pesaHusi onpedensieT, B KakoM HanpasneHun bynet
BecTucb oOpaboTtka. MaTtepuan MOXeT CcHuMMaTbCcA NMGO K Ocu
BpaLeHus, nnbo ot Heé.

YepHoBoM npoxoa

UepHoBOM Npoxo4 MNo3BoNseT 3agaBaTbh TOMLWMHY CHMMaemoro
MaTepuana otaenbHO ANnA nepBoro npoxoaa. YMeHbLUeHne ara Ha
nepeBoM npoxoge Nno3BOJIUT YMEHbLNTb Harpy3ky Ha MHCTPYMEHT U
MCKIMTIOYNTb ero noJiIoMKy.

YuctoBom npoxon

UnuctoBol npoxod 3agaéT TOMWMHY CHMMaemMoro martepuana u
KONIMYECTBO MPOXOAOB C YKasaHHbIM LIaroM. YMeHblleHue Liara
NO3BOSIT NOSy4nTb Goree rnaakyto NoBepXHOCTb nocne o6paboTky u
UCKIIOUMTb Mocneaylowmne (UHWLLHBIE onepauuMn Ans TopLeBoW
MOBEPXHOCTW.

5.3.21 CtpaTterumn ToKkapHOM YepHOBOM onepauumn

Han paBrieHne pe3aHuA

HanpaeneHue pesaHMa

MNpoponeHDE -

Ctpartersa onpegenset HanpaefeHue, B  KOoTopoMm  Gyget
npounssoamnTbcs obpaboTka.

Bo3moxHbI cnegytolme HanpasneHns obpaboTku:
e [OpusoHTanbHbIE XOAbI;
e BepTukanbHble Xoabl;
e (O6paboTka noa yrnow;

HanpaeneHvne o6paboTkv CnyxuT Ans ONTUMU3auMmM TpaekTopun
06paboTkn AN reomeTpun KOHKPETHOW AeTanw.

BpesaHue
OnpepensieT NoBeAeHNe MHCTPYMEHTa Npy NPOXo4e MUMO KaHaBOK.

MoXXeT NnpMHUMaTb crefyroLime 3Ha4YeHus:
Her;

["Opu30HTanbHbIE,;
BepTukanbHbie;

Bce;

Yron oTcTyna CnyxuT Ons onTyM13aumm npouecca pesaHus U 3agaét
yron oTCcTyna OT npedenbHOro AOMycTUMOro yrna  pesaHus
WHCTPYMEHTAa.

Mepeber

Mepeber nossonsieT nony4nTb Goniee KayeCTBEHHYK MOBEPXHOCTb
nocrie 4YepHoOBOW 06paboTKN N UCKINIOYUTL rpebeLLKu.

Yron nepe6era CNyxmt anda ontuMumdaudmm npoulecca pes3aHua un
3agaér yron oTCtyna OT npenesibHoro AonyctuMoro yrna pe3aHud
MHCTPYMEHTa, nNpu KOTOPOM YCrioBUA pe3aHunAaA 3HaYUTerlbHO
OTKITOHAKTCA OT ONTUMaAlbHbIX.

LLlar o6paboTku YepHOBOM onepauumn

LLlar nosBonseT 3agaBaTtb paccTtoaHne mexny pa6oq|/|M|/| XogamMmum n nx
KOJIn4eCTBO.

MpeaHasHaveH Ans onTMMMU3aLMM TPAeKTOPUM 1 NpoLiecca pe3aHus.
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LLar moxeT 3agaTbcs paccTtoaHnemMm Mexay npoxogamMmm MHCTpyMeHTa
NN KONMnM4ecTBOM NpoxXoA0oB Ha onepauuto.

5.3.22 CTpartermm ToKapHOM YNCTOBOW onepauum

LLlar o6paboTkn YncrtoBom onepaummn

LLar nosBonseT 3agaBatb paccTodaHne Mexny pa60‘-IVIMl/I Xooamum n nx
Konmyectso. Pexum Be3 3arotoBKu npegHa3Ha4veH and 4MCTOBOM
06p860TKM petanu 6es yqéTa CTOJSIKHOBEHUS C 3aroTOBKOW.

5.3.23 CTparternm ToKkapHOro ceBeprieHus

LLar AnA UMKNOB NTIOMKU U yAaneHUA CTPYXKN
LWar

MpoueHT *

200

Ha n3obpaxxeHHon Bbille NaHenu 3ajaeTcsi BeNnu4yMHa nepBoro Liara
ONA  UMKIOB FOMKW W yAaneHust CTPYXXKM ornepauumn TOKapHOro
ceepneHus. [aHHbin  napameTp onpegensetr  rnybuHy, npu
OOCTUXKEHUN KOTOPOW WHCTPYMEHT COBEPLUUT BbIXOL Ha YPOBEHb
OTxopa (ANng uMKna NoMKK CTPYXku) unu OTBOA (N9 UuKna yaaneHus
cTpyxkn). Ecnun BkntoyeHo ymeHbLUEHNE, TO aTa rnybuHa ybaenseTcs
Ha BeNnnUYuHy <YMeHbLlUeHue> AN Kaxaoro cneaytoLwero wara.

3HaueHne nepBoro wara MOXeT YKa3blBaTbCA nmbo B eguHULax
ONWHBI, NM6o B npoueHTax oT AnamMmeTpa MHCTPyMEeHTa. Kpome TOro,
nMeeTCcAaA BO3MOXHOCTb YKa3aHVWA BMECTO MNepBOro uwara obuero
KonmMyecTBa Wwaros. Torga BenmynHa NnepBoro wara nepecynTbiBaeTCcA
aBTomMaTuyeckun no ITIy6VIHe OTBEpPCTUA U YMEHbLUEHUIO.

YMeHbLueHune
¥MEHBLWEHHE
B HHEHD E
=
SHaqeHne |3

MapameTp onpegenseT BenuyuHy, Ha koTopyto ybaensetcs rnybuHa
Kaxxgoro nocriegylowero wara Ans UMKNOB NIOMKM Wnu yaaneHus
CTPYXKMN:

L,‘ = Lo - AI,

roe A — YMmeHblleHue, i — Homep wuTepauum (0 ons nepsow
uTepauun), Lo — BeNnM4YnMHa nepBoOro Lara.

lMpumeyaHue: Mpu BKMOYEHUU YMEHbWEHUS U yKa3aHuu 3HayeHusi, npu Komopom
obwas enybuHa omeepcmus He Moxem 6bimb OocmueHyma,
gefiuyuHa nepeo2o Waea repecyumsigaemcsi makum obpa3om,
umobbi npu 3adaHHOM YMeHbWEeHUU UHCMpPYyMeHm 6ocmue KOHeYHoU
2ny6buHblI.

TopmoxeHue

TopHO¥EHKE
2
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MapameTp OOCTYNEeH TONbKO A1t TUMOB LMKIOB <JloMKa CTPYXKU> U
<YpaneHue cTpyxku>. OnpegensieT OTHOCMTENbHOE pacCTosHUE —
HegoXxod A0 NOBEPXHOCTU, Ha KOTOPOM NMPOUCXOOUT MepeKrioyeHne ¢
nogayun noaxoaa Ha nogadvy pesaHus.

OTxop,

OTx0n
10

MpumeHseTca Tonbko Ansg  Tuna uukna <Jlomka CTPYXKU>.
OnpepensieT pacctosiHMe, Ha KOTOpOoe OTBOAUTCS WMHCTPYMEHT Ans
npepbiBaHWa npouecca 00pa3oBaHUSt CTPYXXKM MPU  BbIMNONHEHNUM
paboyero xoaa.

5.3.24 CTpaternmn oTpe3HOM TOKapHOU onepauum

Pexumbl cpacku
Packa
hacka =z

LUwpkHa
2

EticoTa
2

¥ MpeABapHTENEHOE

1 L 1 BepxHHA paaHyc
\ 0
7 NpeAESpHTENEHDS
¥ran

1
., 45

HetmeHkA pagmyc

0
Pexvm dackn oTpesHon onepauun 3agaetcs B none dacka n MoxeT
npuHUMaTh Tpu 3HadveHus: Het, ®acka n CkpyrneHue.

1

B pexume <HeT> npousBoguTcsi oTpe3ka o0OpaboTaHHOM 4acTu
3arotoBkm 6e3  cdopmupoBaHMs Ha  Topue  Kakux  nubo
OOMONMHUTENbHbIX 3NEMEHTOB.

Ecnu yctaHoBneH pexum <®Packa>, TO B BEpXHEM 4actu Ttopua
OOMONMHUTENBHO  MpoTaymMBaeTcs acka, napameTpbl  KOTOPOW
3apatotcs BenuuuHamu LWnpuHa, BeicoTa, Yron, BepxHuin paguyc
n HmxHun paguyc.

Mpn aktmBHOM pexume <CKpyrneHue> Ha BEpPXHEM Kpaw Topua
dopMupyeTca CKpyrfieHue, paauyc KOTOpOro 3ajaetcsa B none
BepxHun paguyc.

B nByx nocnegHux cnydasx C Lernbi UCKMOYeHUs pe3aHuss 6oKkoBoi
MOBEPXHOCTbIO pe3la nepes OCHOBHLIM MPOXOAOM MPOM3BOAMTCS
TOYEeHMe NpeaBapuTEeNibHON KaHaBKN.
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Mpwn nomoLum BENUYMH <Z npepBapuTenbHoe> "
<X npegBapuTenbHoOe> MOXHO YNpaBnATb pasmepamMu  3TOW
KkaHaBku. Ecnu BenuuuHa npenBapuTenbHONW KaHaBKM BMeCTe C
dackon D OGonbwe 80%  wWWpuHbI  pe3ua, TO  TOYeHue
npeaBapuTENbHON KaHaBKM NMPOWM3BOAUTCS B HECKONbKO MPOXOAOB C
warom 80% WmpurHbI pesua.

JloMKa cTpyXKu

Norka CTPY®ER

NomMea cTpvskK ﬂ

Moyt =11 lTJ.T
M

ok |1 -

OyHkumst JloMka CTpyXKu obecnedvBaeT NpepbIBHOCTL Mpouecca
obpa3oBaHMs CTPYXXKM BO BpemMsi pe3aHus. [lpepbIBUCTOCTb
obecneunmBaeTcs 3a CYeT MpeKpalleHust 1 BO30OHOBMEHUS pe3aHus
nyTeM W3MEHEHUs nodayv W NogbemMa WHCTPYMEHTA HAa HEKOTOPYH
BEMNUYMHY Hag MecTom obpaboTku.

B oTpesHoi onepauun npegyCMOTPEHO TPU PeXMMa JIOMKUA CTPYXKKU:
Be3 nomku, JlIomKa CTPYXKU, YaaneHue CTPYXXKU.

B pexume <be3 RNOMKuU> (yHKLMSA
BbIKIMOYEHA 7 KaXkabln
BEpPTUKamNbHbIA  XO4 WHCTPYMEHTa
COBepLUaeTCs OT CaMOW BepXHen
TOYKU ao camomn HKHEN
HenpepbIBHO.

B pexume <JlomKa CTpyXKu>
KaXkabln BEpTMKaNbHbIN xon,
WHCTPYMEHTa pasbuBaeTcs Ha
Heckonbko. B kaxgonm w3 Touek

pa3buneHus WHCTPYMEHT
nogHMmaeTcs Ha BEINUYMHY
<OTCKOK>.
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B pexume <YpaneHue CTPYXKu>
KaXkabli BEpTUKaIbHbIN xon,
WHCTPYMEHTA pa3buBaeTcs Ha
Heckonbko. B kaxaoonm w3 Touvek
pa3bueHus WNHCTPYMEHT
nogHMMaeTcs OO0 BEPXHEro YpPOBHSA
obpabaTbiBaEMOro anemeHTa.

YpoBeHb, Ha KOTOpPbIN MNOAHMMAaETCA WHCTPYMEHT B pexume
<YpaneHue CTPYXKW>, ONpedensieTcs Kak HauBbiCLUas Touka
3aroToBKM Hag obpabaTbiBaeMblM 31IEMEHTOM MJIIOC MaKCUMarbHas
n3 BennyunH <BpesaHue> n <OTxoa>, 3agaBaeMbIX Ha CTpaHU4Ke
Moaxon-OTxon okHa NapamMeTpoB.

B pexvnmax <JloMka CTpyXku> 1 <YpgarneHue CTPYXKU> KONNYECTBO
[AOMONHUTENbHBIX XOO0B, Ha KoTopble pas3buBaloTcsl BepTuKarbHble
xodbl, MOXeT onpeaensTbcs NMBo ykasaHMeM HenocpenCTBEHHO WX
Konn4ecTBa, NMbo ykazaHWeMm rryGuHbl, MO OOCTUXKEHUU KOTOPOMN XOZ
[OJPKEH NpepbiBaTbCA AN Hayana creayoLero.

lMpumeyaHue: npu  3adaHuu  Ko;uyecmea  8crioMo2amersibHbiX — X0008
HernocpedcmeeHHbIM yKa3aHUeM Ux dYucna, rnpu pa3bueHuu Ha Yyacmu
y4qumsbigaemcsi He OriuHa Kaxd0020 xo0a, a paccmosiHue Mexdy camol
eepxHel u camol HUXHel moykamu 8cex X0008, OMHOCAUWUXCA K
0OHOMY anemMeHmy paboyezo 3adaHusl.

L — onvHa, yuutbiBaemas npu
onpeaeneHnn KkonmyecTsa
XO[0B NMOMKU UNW yaaneHus
CTPYXKM .

5.3.25 CTparterun onepaunm ob6paboTKkn KaHaBOK

Tun o6paboTku

THN oBpabaTiK
YepHOBBIE M YMCTOERIS -

[ |Bce 4epHoBLIE cCHa4ana

Bo3moxHbI cnegytoLume 3HadeHus Tuna obpaboTkM: TOMNbKO YepHOBLIE
XOAbl, TOMBbKO YMCTOBbIE XOAbl, YEPHOBbLIE W YUCTOBbIE XOAbl.
YcTaHaBnMBaeT OOSMKHBI NN KaHaBKM 0bpabaTtbiBaTbCst YEPHOBBLIMA U
YACTOBBIMM  XOOaMu COOTBETCTBEHHO. Ecnu yctaHoBneH Tun
<YepHoBble N YNCTOBbLIE>, TO CTaHoOBUTCH OOCTYMHbIM
pononHuTensHbln ¢onar <Bce 4YepHoOBble CHavana>. AKTMBM3auUnA
AaHHOro cpnara npMBOAUT K TOMY, YTO AN BCEX KaHaBOK M3 cruvcka
paboyero 3agaHusa cHadana npousBoauTca obpaboTka 4epHOBbIMU
X0[4aMmu, a 3aTeM B TOW e nocnenoBaTerlbHOCTM YACTOBBLIMY XO4aMMU.
WHave kaxpas kaHaBka obpabaTbiBaeTcs cpasy W YepHOBbIMK U
YUCTOBLIMW XO4aMMU.

HanpaBneHue o6paboTkn YepHOBbLIX XOA0B
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H anpaeneHWe oopatoTkM
-q—llj—h-
52145
HeyHanpaeneHHoe j

MapameTp MOXeT npuHMMAaThL Crieaylolme 3HadeHus (crnesa
HanpaBo): AByHanpasneHHoe, nooyepeaHoe, npsmoe, obpaTtHoe.

- - - H - -— —

32145 42135 54321 12345

wr

Onpep,enﬂeT B KakoW nocrenoBaTefibHOCTH 6y,£|,eT npon3BOONTbCA
BbIGOpKa MaTtepuarna BHYTPpU KaHaBKWU.

3HayeHVs1 <npAMoe> U <ob6paTHoe> onpedensiT, 4YTO Xodbl
MHCTPYMEHTa COBEepLUalTCs OT OAHOro Kpasi kaHaBku K Apyromy. o
YMOJSIYaHNIO 3a MpsIMOEe TMPUHSATO HampaBrieHWe chpaBa Harneeo.
O6paTHoe HanpaBrieHne COOTBETCTBEHHO SIBMSIETCS CrieBa Harmnpaeo.

Mpn 3HaveHun <[AByHanpaBreHHoe> obpaboTka HayvHaeTcs wu3
LEeHTPa KaHaBKM 1 NPOU3BOAMTCH CHayana A0 KOHLa Hanpago, 3aTeM
[0 KOHLa HaneBo.

Mpu 3HaveHun <MoouyepegHoe> o6paboTka HauMHAETCA U3 LieHTpa
KaHaBKM1, NPOAOMKAeTCA nooyepeaHbIMU X04amu B OfHY WU B OPYryto
CTOPOHbI.

llpumeyvaHue: rpu BKIYEHUU MHO20C/0UHOU 06pabomKu Ha HanpasneHue
oKasbigarom  enusHue napamempbi <B 0OHYy cmopoRy>  unu
<3uz3azom>. Onyusi <3u23a20M> MeHsiem HaripasreHue eHympu
Kax0oe0o C/1051 Ha MPOMUBOINOIOXHOE OMHOCUMESbHO Pedbidyuieo
cros.

MHorocnonHasa o6paboTka kaHaBOK

CNom

3Mrzarom x|
Tun BosEpaTa Ii:‘k —
[ S

OTHOCHTENBHOE | 7 | %'

2 Komkdeo =

B cuny pasnuuHbix npuvunH  (rmybyvHa KaHaBKW, XapakTepuCTUKM
WHCTPYMEHTA) MOXET OKasaTbCsH HEBO3MOXHbLIM CHATb BECb MaTepuan
BHYTPU KaHaBKM OAHWM croem obpaboTkn. B Takux cnyvasx
oKasblBaeTCd MOones3Hon MHorocnoviHaa obpaboTka, ynpasnsemas
naHenoto Cnoun. [lepBoe none Ha 3TON MaHenu akTuBU3upyeT
MHOrFOCMONHYI0 06paboTky M OOHOBPEMeHHO onpegensieT cnocob
o6xoga — <B 04HY CTOPOHY> U <3uUr3aromM>. YCTaHOBKa 3Ha4eHUs
<B OfOHY CTOPOHY> obecne4mMBaeT OOWHAKOBOCTb HanpaBrneHui
06paboTkn Bcex cnoes, B TO BpeMsi kak crnocob <sursarom>

NPOTUBOMNOJIOXKHOCTb HarnpaBJi€eHUA 06pa6OTKVI KaXaoro cnegyrouiero
CInod OTHOCUTENbHO NnpeabiayLiero.

Mone Tun Bo3BpaTa MOXEeT npuHUMaThb 3Ha4eHus
<OTHOCUTENbHbLIN> 1 <AOGCONMIOTHLIN> U ONpefenseT, Ha Kakow
YPOBEHb OCYLIECTBMNATL MOABLEM MWHCTPYMEHTA NpPU  XOMNOCTbIX
nepemMeLleHusax mexagy paboyMMy xogamu BHYTPWU OLHOW KaHaBKW.
OTHOCUTEnNbHasA BbICOTA XONOCTbIX nepemeu.l,eHvu?l onpepenaeTca
napametpom <Be3onacHoe pacctosiHMe>. Tun  Bo3BpaTa
yCTaHaBNMBaeT YPOBEHb, OT KOTOPOro oTcuuTbiBAaeTcs GesonacHoe
paccTtosiHme. AOGCOMIOTHbLIA TWUM O3Ha4YaeT oTcyeT ©OesonacHoro
pacCcTosiHUA OT CaMOW BepXxHeW TO4YKM 3aroTOBKM, Haxogdsllewncs
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BHYTpM  KaHaBkM. OTHoOcuTenbHbIA TuUN  TpebyeT oTcuyeTa
6e30nacHOro pPaccTosiHUA OT YPOBHS FMYOWHbI, AOCTUrHYTOM Npw
obpaboTke npeabigywiero cnoa (gnsi camMoro BEpXHero crosi
coBnagaet ¢ abComnTHBIM TUMOM).

KonnyecTtBo cnoes, Ha koTopble pa3buBaeTcss ob6paboTka KaHaBKw,
MoXeT OblTb 3agaHO [OBYMS crnocobamMuM — HernocpeaCcTBEHHbIM
yKasaHuem 4ucra crnoes, nMbo yCTaHOBKOW rmybuHbl ogHoro crnosi. B
nocrnegHeM  crniydae KONMYECTBO  CroeB paccy1TbiBaeTCs
aBTOMaTUYeCKM No obLiewn rnybrHe KaHaBKu.

INomka cTpyxku

NaomMEa CTpYH¥ER

MpH NEpEOM BPesat ™| lljl

2 KonHaecTe: M

O6nerunTb Mpouecc yaaneHuss CTPYXXKM W3 30Hbl pe3aHns npu
YyepHoBOM 06paboTke KaHaBKM MO3BONSAET cneyunanbHas onuus,
ynpaBnsemas naHenbto JIomka cTpyxku. [pu ee BKNIOYEHUN KaxdbIn
YyepHoBOM pabounmii xon OByoeT  npepbiBaTbCA  HECKOMbKMMM
BO3BpalleHMsAMN Ha YypoBeHb <be3onacHoe paccTtosiHue>, B
pesynbTate  4ero  HapyllaeTcs  HenpepbiBHOCTbL  Mpouecca
00pa3oBaHns  CTPYXKKM. Kpome akTmBM3auuu [aHHOW yHKUUK
nepBoe Mnofie NaHenu onpeaensieT, Npu KakMx yCcnoBusax Ao00aBnsiTb
OOMONHUTENbHBLIX XoAbl. 3HadeHne <lpu nepBOM Bpe3aHUU>
yKa3bIBaeT, YTO XOAbl JIOMKU CTPYXKn ByayT fobaBneHbl TONbKO Npw
NnepBOoM Bpe3aHnM MHCTPYMEHTa Ha Kakgom HOBOM crioe obpaboTku.
YctaHoBka <Mpu KaxAaoM Bpe3aHWU> O3HayaeT nosiBreHue
OOMONMHUTENbBHBIX XOAOB Ha BCEX YepHOBbIX paboymx xogax
WHCTPYMEHTA.

Yucno XO04O0B JIOMKU CTPYXKU MOXeT 3afaBaTbCA HenocpeaCTtBeHHO
yKkasaHMeM WX KonuyectBa, nubo yCTaHOBKOW rnyOWHbI, npu
JOCTWKEHUM KOTOpPOW pabounit xof npepbiBaeTcs MNOABLEMOM Ha
6Ge30nacHbIf ypOBEHbD.

Be3onacHoe paccTtosiHue

BEz0n, paCCTOAHHE
5

MapameTp onpegenser OTHOCUTENbHYK BbICOTY, Ha KOTOPOW
COBEpLUAITCA XOMocTble MepeMelleHns mexay pabouvMmu xogamu
npu obpaboTke BHYTpW OAHON KaHaBku. B obliem criyyae otcyeT aTon
BbICOTbl MPOM3BOAMTCA OT CaMOW BEPXHENW TOYKM 3aroTOBKMU,
HaxoasLencs BHYTPU JaHHOW KaHaBku. [py MHOroCronHon YepHoOBOM
06paboTke OTCYET 3TOrO YPOBHS MOXET MPOU3BOAUTLCH AN KaXAoro
Cnos OTAENbHO.

LWar npu yepHoBOM 06paboTKe

YepHOEOK War
an MpoLEHT -

PacctosaHne wmexgy [AByMs nocriefoBaTefbHbIMU — YepHOBbIMU
npoxogaMmu onpeaensieTcs BenMuumHoii YepHoBOM Wwar M MOXeT
3ajaBaTbCsl B egMHMUax AnWHbI, NGO B MpOLEHTax OT LMPWHBI
NracTuHbI pesua. Takke MOXeT YCTaHaBNMBATLCS KOMMYECTBO LUAroB,
B 3TOM Clly4yae BennyMHa Lara paccuuTbiBaeTCcsl aBTOMAaTUYECKU MO
lWnpuHe kaHaeku. Mpu NobGbIX cnocobax 3afgaHust BeNuuYMHa Lwara He
MOXET MPEBbILLATL LMPUHY NNacTUHbI KAHABOYHOTO pesLa.

OTcTyn Ha YepHOBbIX X0Aax
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OTCTYN
1 PaccTonHHe |

lMpn nogbemMe MWHCTPyMEHTa MOCMe KakOoro 4YepHOBOro npoxoaa
WHCTPYMEHT, NepeMeLLasiCb, KacaeTcs 3aroToBku. Bo MHormx cnydasx
€CTb BO3MOXHOCTb u30exaTb COMPUKOCHOBEHWS MyTeM OTBOAA
WHCTPYMEHTa B CBOGOOHYKO OT 3aroTOBKM CTOPOHY. PacctosiHue, Ha
KOTOpOE MNPOU3BOAMTCHA  OTBOA4  WHCTPYMeEHTa, onpegensiercd
napametpom <OTBOA>. O3TO paccTosHWe Bcerga u3MepseTcs
nepneHavkynsapHO  HanpaeneHuio paboyero xoga M MOXET
3apaBaTbes MO0 B eAnHMLAx AnvHbI, MO0 B NPOLEHTaX OT LWMPUHBI
nnacTvHbl pesua.

Lar npu ynctoBon obpaboTke

YHCTOEOH War

PaccToaHwe 0.5

KomuecTeo |1

YuctoBble paboune xodbl MO BO3MOXHOCTU MOBTOPSIOT 3adaHHbIN
KOHTYp KaHaBku, nNpubnukasi popMy 3aroToBKW K OKOHYaTenbHon. C
LUenblo MOBLILEHNS] KayecTBa TOTOBOM MOBEPXHOCTU KOMMYECTBO
TakMx XOOOB MOXET yKasbiBaTbCa Oonble ogHoro. Kaxabiv
nocneaywwmn xon SBMASETCA 9SKBUAWCTAHTOM K MepBOMYy Xody.
PacctostHue wmexgy cocegHVMW 3KBUOAWCTAHTAMKM yKa3biBaeTcsl B
none <PaccrosiHue>. CrefyeT OTMETUTb, YTO YEPHOBbIE XOAbl HE
CHMMalT MaTepuana, OCTaBfieHHOro Ans 06paboTkn YMCTOBbIM
xogamu. [loaToMy napameTpbl, 3aJaHHble Ha 9TOW NaHesnu,
onpenensaT CBOeOOpasHbii MPUMYCK Ha YepHOBYD 00paboTky,
paccuuTbiBaeMbin no oopmyne PaccmosiHue *(Konuvyecmso — 1).

HanpaBneHune 4YnCcTOBbIX XOA40B

MepBEIA YMCTOEOH NPOX0AL

ABTO -
ﬂEDEKDbITHE d —l‘HI le

1

HanpaBneHne nepBoro 4MCTOBOrO MNPOXo4a MOXET Onpenensitbes
XKECTKO OTHOCUTENbHO XO4a 4YacoBOW CTpenku, nmbo MoxeT
yKa3sblBaTbCsl, YTO 3TO HanpasreHue OyaeT BblYUCNATHCS CUCTEMOMN
aBTOMaTU4eCkM. HanpaBneHve nocneyrowmx Xo4o0B onpeaensieTcs
13 yCrnoBUS MUHUMU3ALMN XOMNOCTbIX NepeMeLLeHnin 1, Kak npaBuso,
ABNsieTcs 0OpaTHLIM HaNpPaBNeHUO NpeablayLLero xoaa.

Ona ycTpaHeHuss HegopabOTaHHbIX Y4acTKOB Ha MIIOCKOM [He
ucnonb3ayetcsa onuus MepekpbiTMe. BOMbLIMHCTBO YMCTOBbIX XOOOB
npeacTaensoT coboil COBOKYMHOCTb ABYX MOMOBUHOK, Kaxkgas w3
KOTOPbIX 3aKaHYMBaeTCsl B HWXKHEN TOYKe KaHaBKM (ecny KaHaeka
MMeeT Mrockoe [OHO, TO B cepeavHe pfHa). [pu  BKIHOYEHHOM
MepPeKpbITUM KaXabli M3 3TUX XOAOB MPOAOSIKAETCs Ha MOJIOBUHY
BEJIMYMHbI  MEPeKpbITMs. Takum 00pasoMm, pacCcTosiHue Mexay
KOHEYHbIMW TOYKamMu ABYX MapHbIX YMCTOBLIX XOO0B 6yaeT paBHO
BENUYMHE NepeKpbITUS.

5.3.26 Crtpartermu onepauum Hape3aHus pe3bobl

OKHO 3agaHuA reomMeTpu4eckux napameTpoB p93b6bl
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Hape3sanue pezblol [lapameTpol one paunm

WIHCTRYMEHT Mopasqs Mogxop-OTxog Peseba CTpaTema

EHBNHOTERH
EvfinvoTexa: | Threads library, —

rpynna: |MeTpr-eckan t

HazeaHme | Apyrod -

MapameTpe!

HanpaeneHke | Mpaseii -3 Yncna saxoaos (1 =

LLar
1 PaccToaHke | ¥
=

¥poEEHE NEpexoaa
5 —

I nyBrHa

Pacnonoxerme —1

HapysHoe | = | m

¥ron KoHyca

AWSMETD BEICTYNOE
20

-

AHaMeTp ENaarHEl
18

Mo yron4aHMD | da | OTMEHS | Crpasks |

ﬂpep,HasHaquo anga 3agaHunAa Takmx napamMeTpoB Kak Lwar p63b6bl,
Hapy>KHbI17I n BHyTDEHHMVI anamMeTpbl, YNCno 3axonos 1 ap.

OpHako Bce CBOMCTBA OKHA 3aatoTcs, TONbKo ecnun obpabaTbiBaeTcs
Kakas-nnbo crneumanbHas pesbba. [ns HapesaHuss opgHOW U3
CTaHOapTHbIX TUMOB pe3bb CyLlecTBYeT BO3MOXHOCTb BblOoOpa ee
napameTpoB 13 BUBNNOTEKN reoMeTprUYECKMX NapaMeTpoB pe3bobl.

B none <bubnuoTteka> ykasblBaeTcA Ha3BaHWe Gubnuotekn pesnb6t.
[nsa oTKpbITUS OKHa pepakTMpoBaHus GubnmoTekn crnegyeT HaxaTb

KHOMKY =, B OKHe MOryT OblTb OTpeAakTUpOBaHbl MapameTpbl
CYLLIECTBYIOLLMX pe3bb unu obaBneHbl HOBbIE.

Mone <Mpynna> onpegenseTt Tun pe3bObl 1 MOXET NPUHMMATbL Takune
3Ha4YeHus Kak MeTpuyeckas, TpybHas LunuHapudeckas,
TpaneuenganoHasi, ynopHasi, Kpyrnad, TpybHas  KOHu4eckas,
OIonMoBas KoHU4Yeckas u ap.

B Bbinagatowem cnucke <HasBaHue> HaxogdATcss 0003HaAYeHMUs
pe3bb, koTopble GepyTca n3 6asbl JaHHBLIX Ansi COOTBETCTBYHOLLENO
TMNa pesbbbl. Bbibop ogHoro mM3 atux 00O3HAYEeHU MPUBOAMT K
3anonHeHNo GonbLUMHCTBA NOMe OKHa 3HaYeHUAMW NS BbIGpaHHOW
pe3b0bl U3 GUBNNOTEKMN.

BenuunHbl n3 nonen <fuameTtp BbICTynoB>, <[luameTp BnaguH> n
<ny6uHa> SABNSAOTCSA B3aMMOCBSA3aHHbIMU, noaTomy
pefakTMpoBaHMe OAHOro M3 3HAYEeHUM NPUBOAUT K U3MEHEHWUHO
ocTanbHbIX. HesaBucumbiM  6a30BbIM  NapamMeTpoM, 3HadeHue
KOTOPOro He NepecyYnTbIBaETCs, ABNSETCS AuameTp BbICTYMNOB.

War pe3bbbl MOxeT ObITb 3agaH ABymsA cnocobamu. Npwu nepsom
cnocobe 3HayeHVWe Llara ykasblBaeTCHd KaK paccTosiHue Mexay
COCEAHUMU OJHOUMEHHBLIMU TOYKaMU NPoUNA B eanHMLax OJIUHbI.
Bo BTOpOoM cnyuae war 3agaetcs obpaTHOW BENWYMHONM B BUAe Yicna
BMTKOB pe3b0Obl, NPMXOOALMXCHA Ha ognH 060pOT LWNUHAENS.

HapesaHune MmHorosaxogHon pesbbbl MPOWM3BOOMTCA B TOM Criydyae,
ecn B none <Yucno 3axonoB> YykasbiBaeTcs aBa unu 6onee
3axo[0B..

B Bbinagawowem cnvcke Hanpotus Hagnucn <HanpaBneHue>
yCTaHaBNMBaETCA HanpasneHne pe3blbbl — MnpaBas wnu nesas.

1-263



SprutCAM

CnepyeT OTMETUTb, YTO 3TOT MapaMeTp BMECTe C HanpaBlieHUeM
BpalleHus LWNWHAENs OnpedensieT, B Kakylo CTOPOHy Oyaet
nepemMeLLlaTbCs MHCTPYMEHT, T.€. Kakas U3 ABYX TOYeK, 3adaHHbIX B
paboyem 3agaHum OygeT HayanbHOW, a Kakasti — KOHEYHOW.

BennuuHa <Yron npoduna> 3agaet yron mMexay AByMS COCegHUMM
CTopoHamu npoduna BnaguHbl, a <Yrom HakifoHa> onpegenset
HaKNoH OJHOM W3 3TUX CTOPOH OTHOCUTENBHO BepTukanu. Bce
YrNoBbl€ BEMNYUHBI UMEIOT Pa3MepPHOCTb rpadyCcoB.

HapesaHve koHuuyeckoii pe3bbbl OCYLUECTBMNSETCA MNpU BKIOYEHWUU
dnara Ha naHenu <Yron KoHyca> 1 3adaHuM BeNunuMHbl yrna. Yron
OTCUYNTBLIBAETCA OT OCWU BpallEHUsl OTHOCWUTENbHO OOHOWN W3 OBYX
Touek paboyero 3agaHus Hanboree yaaneHHowW oT WNMHAEenNs.

1
P, VR g i iy g

YKaszaHne sBnsetca nu  pe3bba HapyXHOW WUNU  BHYTPEHHEWN
NpoM3BOAMTCA SABHO Ha naHenu <PacnonoxeHue>. 30ecCb Xe MOXeT
ObiTb 3agaH ocobbii TMM pe3bbbl, PacrnofioXeHHOMW Ha TOPLIOBOW
NMOBEPXHOCTU U MpefacTaensawowen cobon cnupans Apxuvmena. B
nocneagHem criydae BCe HanpaBlieHUA, yKa3biBaeMble ON1A 00ObIYHBbIX
pe3bd OTHOCMTENbHO OCWU BpalleHus, OyayT oTcyYUTbIBATbCS OT
HanpaBneHna nepneHgnukynapHoro ocu, a 3afaHHble BeJiMYUHbI
ONaMeTpoB He ByayT yumTbIBaTLCS.

MapameTp <YpoBeHb nepexoda>, OTCYMTLIBAEMbI OT HapyXXHOro
avameTpa pes3bbbl, onpeaensieT BbICOTY, HA KOTOPOW pacrornoxeHa
MIOCKOCTb BCMOMOraTeNbHbIX MEpeMeLLeHnin Npu nepexone Mexaoy
paGoyrMmn xooamu.

qepHOBble XoAabl
HepHOBRIE x04bI

CTpaTenA

PaananeHo ﬂ

MeTop, SaLaHK A YHCha £080E
10 UMERo %0408 hd

OnpegeneHe myBkHE!

PaeHaa nnowaak ﬂ

MaHenb <YepHoBble XOA[bI> CHAYXUT AN 3adaHus KonuyecTea
NMpoOXoAoB, B TeyeHuWe KOTopbIXx OyaeT dopmupoBaTbCcs Npodusb
pe3bbbl, CTpaTerMm Bpes3aHus MHCTPYMEHTa Mpu nepexogax Mexaoy
CrosiMu, a Takke MeToda onpeaerneHust rmyouH pesaHusi.

OOGbIYHO NSt MOMNyYeHUss Ka4YeCTBEHHOW MOBEPXHOCTU U CHMKEHWS
Harpysku Ha MHCTPYMEHT pe3bba HapesaeTcsl B HECKOMbKO MPOXO0B.
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3agatb 4MCNO NPOXOOOB MOXHO, YKasaB HEMoOCPeACTBEHHO MX
KonuyecTtBo, nMbo ykasae rnybuHy nepsBoro pesa. B nocnegHem
Criydae KOnUYecTBO XOAOB pPaccyMTbiBAETCS aBTOMAaTUYECKM MO
obwen rmybmnHe npocuns pesbbnbl.

Mpu paBeHCTBe FMyOWH pe3aHns Ha pasHbIX CrosiX BpesaHue K
crieylowemy crol 06bIMHO NPYMBOAWUT K YMEHbLUEHWUHO Mrowaau
CHUMaEeMOro  WMHCTPYMEHTOM MaTepuana W, COOTBETCTBEHHO,
N3MEHEHUIO HAarpy3kn Ha MHCTPYMEHT. [N coxpaHeHus NOCTOSHCTBA
Harpysku, MOXHO MPOU3BOAUTL pacyeT rnybuHbl pe3aHuns ucxoas u3
COXpaHeHMs1 Mnowaau Cpe3aemMoro WHCTPYMEHTOM MaTtepuana
NOCTOsIHHBLIM. Perynupyetcs cnocob onpegeneHus rmyouH pesaHus
nonem OnpepeneHue rnyb6uHbI, KOTOPOE MOXeT MpWHMMaTb ABa
3HayeHusi: paBHas rnybuHa W paBHas nnowagb. Takum oGpasom,
rmyGuHa pe3aHusi Ha KaaoM Xxofe onpegensietcss no copmyne
NpUGnN3nTENbLHO CreayroLwWwero BUaa:

di=dy- i,

roe i — Homep npoxoaa,
di — rnybuHa npoxoga Homep i,
d0 — rnybuHa nepBoro npoxoaa,

m=1 npn paBHOMEPHOCTU Fﬂy6I/IHbI, n m=2 npu paBHOMEPHOCTH
nnowaan.

Bbinagatowmn cnvcok nog Hagnuckto CTpaTterust onpeaensieT cnocod
Bpe3aHMs WHCTPYMEHTa Mpu nepexode K Chegylowemy Cro.
Bo3moxHbl criegyloliMe Tunbl  CTpaTerMn: paguanbHO, rpaHbio,
nepemMeHHO rpaHsMu, Nog Yriiom.

PapgnanbHo. HanpaBneHme Bpe3aHunA
nepneHanKkyrn{apHO OC/ BpalleHUA.

FpaHblo. BpesaHne nponssoanTca BOOSMb OAHOM
13 BOKOBbIX rpaHen BbICTYNA.

MepemeHHO rpaHAMU. BpesaHue npounssoantcs
nooyepegHo BAoNMb ABYX GOKOBbIX rpaHei
BbICTYNa.

<L |<€ <

!

Mop yrnom. YcTaHaBnuBaeTCs MPOU3BOSbHbLIN
yron BpesaHusi.

<

YucrtoBble XoAabl
UMCTOERIE X0AEI
I nyAHHA YMCTOBOrD pEsSa
0.01

UMCNO BBIMNEHME AHWA
z
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YuctoBble xodbl OObIYHO BLINOMHAOT C LIENb0 MOBbLILLEHUSA KadYecTBa
dopMMPYEMON  MOBEPXHOCTU. YMCTOBblE XO4bl B onepauum
Hapes3aHusi pe3bObl pasgeneHbl Ha ABa Tuna: HEnoCpPeACTBEHHO
YNCTOBOM XO[, M BbIrMaXnBaHns. YNCToBOW XO4 MOXET BKIOYATLCS U
BbIKITOYATBLCS, HO OH BCErga TONbKO OAWH, ero rnybvHa 3agaetcsa B
COOTBETCTBYIOLEM Mone. BbirnaxuBaHnsa OTnMYaloTCa OT YMCTOBOrO
Xo4a Tem, 4YTO COBEepLUalTCA Mpu Hynesown rnybuHe pesaHus u,
dakTnyeckun, NOBTOPAIOT TPAEKTOPUIO NPELIECTBYIOLLEro UM Xoaa.

Hepnoxoa u nepeber

Heaoxoa, MNepeber

AETO - ¥ AETO | X
| amaal

Bennunnel <Hepoxopg> wn <[epeber> npeacraBnaT cobon
napamMeTpbl, obecneynBapLLme OTCYTCTBME KOHTaKTa MHCTPYMEHTa C
3aroTOBKOW B HayanbHOM WM KOHEYHOMW TO4Kax paboyero xoga, yto
ABMNSIETCA HEOTHEMIIEMbIM YCITOBMEM MOSTyYEHUS BEPHOro Npoduns un
wara pesbbbl. BennunHa Hegoxoga oTknagbiBaeTCcss OT HayanbHOW
TOYkM pabodero xoga B HanpaefeHWM  NPOTMBOMOJSIOKHOM
HanpasneHuto paboyero xoaa. Nepeber oTknagbiBaeTcs OT KOHEYHON
ToYkn pabouvero xopa, yanuHaa ero. O6a napameTpa MoryT
paccunTbiBaTbCA aBTOMATUYECKM, AN 3TOro B BbiNagatoLeM CrmcKe
cnepyet BblbpaTb nyHkT ABTO. B aTOM pexume paccunTbiBaeTcs
MWHUMarbHOE paccTosiHMe, YyAONWHEeHVWEe Ha KoTopoe obecneunT
HaxoXxgeHne COOTBETCTBYIOLLEN TOUKN BHE 3aroTOBKM.

Takke napamMmeTpbl MOryT 3ajaBatbCA B ABHOM BuAe B eaunHULax
ONNHbI mnnn KOJIN4eCTBOM 060p0TOB wnunHaend, KOTOpoEe
nepecynTbiBaeTCd B AJIMHY Yepea wWar npu pacyeTe onepauuin.

BPGSGHME n BbiXon

BpezaHue Beixoa,

O =l O =

MapameTpbl <Bpes3aHne> n <Bbixopg> obecneumBaloT KOpPpPEKTHOE
Hayano M OKOHYaHVe BUHTOBOW MOBEPXHOCTU pes3bObl B criyvae, ecnu
C COOTBETCTBYIOLLEN CTOPOHbI OT pe3bbbl OTCYTCTBYET KaHaBka Mo
BbIXOA, PeXyLlero UHCTpymeHTa. BpesaHue gobasnseTrcd B Hadane
paboyero xoga, a BbIxo4 — B KoOHUe. [aHHble BenuyuHbl
OTKNaabIBalOTCA OT TOYEK, YXKe YANMHEHHbIX Ha 3Ha4YeHns Hepgoxon v
Mepe6er, ecnu oHU BkNtoYeHbI. BepxHre ypoBHM Bpe3aHusa U BbiIxoaa
pacrnonoxeHbl Ha BbICOTE paBHOW BbicOTe pabouero xoga nnwc
rnybvHa pe3bbbl. B monsax Ha naHensx ykasblBaeTCs pacCTosHue,
oTKnagbiBaemoe BAONb Ocv BpalweHus. OHO MoxeT ObiTb 3agaHo B
eouHMuax OnvHbl UAM KOonM4ecTBOM OBOPOTOB LWINMHAENS, KOTopoe
nepecynTbiBaeTCa B ANMHY Yepes Lar npy pacyeTe onepauuu.
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1 — lMepeber, 2 — BpesaHwne, 3 — Bbixoa, 4 — Hegoxog,
5 — Pabo4ee 3apaHue
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5.4 OMUCAHMUE BA30BbIX

TEXHONOrMYECKUX NOHATUM

5.4.1

Hetanb

HeTtanb — Habop reoMeTpU4EeCcKnx INEMEHTOB, ONPEaENSALNA 30HY
NMPOCTPaHCTBA, KOTOpas KOHTPONMPYeTCs Ha npegMeT HedonyLeHus
3ape3oB. [etanb Bcerga dopmupyeTcs ua nosepxHocten. OHu mMoryT
ObiTb MO0 yKasaHbl sIBHO, NMMBO CHOPMMPOBaHbI MO 3aKOHaM W3
KpuBbIX. B 4acTHOCTK, BO3MOXHO 3agaTb NMOBEPXHOCTb BpaLLEHUs no
obpasylouwen KpvBoM wnNu nNpuaMy MO KPUBOW  OMUCHLIBAKOLLEN
OCHOBaHue.

Kak npaBuno, getanb 3agaeTcs B KOPHEBOM y3ne TexnpoLecca, a Bce
ornepauun UCMosb3yloT €e C MOMOLLbI CCbIIKM Tunma «AeTanb
npegblayliert onepauumn». B HEKOTOPLIX Criyyasix Takon MexaHu3m
MOXeT OblTb W3MeHeH, nyTem YykasaHusi obpabaTbiBaemoi AeTanu
HenocpeacTBEHHO B NapameTpax onepaLumn.

lMoBepxHOCTU [OeTanu KOHTPONMMPYKTCA B MNpoLecce pac4yeTa
TPaeKTopuM MNepeMeLleHnss WHCTpyMeHTa. A Te MOBEPXHOCTH,
KOTopble [OOMKHbl OblITb 00OpaboTaHbl, ykasbiBalOTCA B paboyem
3apaHuu.

5.4.1

Pabouyee 3agaHue

PaGoyee 3agaHue onpegenseT Te MOBEPXHOCTM WM YacTu
MOBEPXHOCTEW, KOTOpble [OMKHbI OblTb 00paboTaHbl B TeKyluen
onepaumnm B 3aBucuMOCTM OT Tuna onepaumn obpabaTbiBaemas
MoZerb 3a4aeTcs pasnnyHbIMK crocoGamm.

Ona onepauun obpabotkum KpuBbix (ob6pabotka 2D koHTypa, 3D
KpuBoOK) paboyee 3agaHne 3agaeTcss HAOOPOM KPWMBLIX MMM Tpynm,
cogepxalumx KpvBble, a Takke TOYKaMu onpefensiowmMn LEeHTpbI
oKkpyxHocTen. Bce reomeTpuyeckme 06bekTbl  OpyrMx  TUMNOB
UrHOPUPYOTCA. TpaeKkTopust MHCTPYMEHTa CTPoUTCH C ydyeTom pnara
00paboTkn KaxOoW KpWMBOW (OBWKEHWE B KacaHUM KOHTYPOM
WHCTPYMEHTa KpMBOW creBa Wnu cnpaBa nNnbo OCbio BpalleHus
WHCTPYMEHTa BAOMb KpuBoW). [JOMONHWUTENbHBLIA NPUMYCK Kaxaon
KPMBOW CKknagblBaeTcs C npunyckoMm onepauuv. [pu OBuxXeHuu B
KacaHWM KOHTYpOM WHCTpyMEHTa CneBa WAM cnpaBa WHCTPYMEHT
OyoeT Bcerga HaxooMTbCS Ha PacCTOSAHMM Mpunycka OT KPUMBOW B
nnaHe. Mo cy™m gena ocb BpalleHUss WMHCTpymeHTa Bcerga oOyaet
HaxoAMTbCHA Ha 3KBUAMCTAHTE K KPUBOW (pasymeeTcs, SKBUAUCTaHTa
CTPOMTCA C yAaneHuem nogpesarolumx netens). [pu ABUXeHn ocbio
WHCTPYMEHTa MO KPMBOW MPUMYCK WrHOPUPYETCSH, U KOHTPOMb Ha
nogpesaHve He NPon3BoaNTCS.

B rpaBupoBanbHbIX onepauusix U BblOopke obnactu pabouee
3agaHue cdopmmpyeTcs obnacTblo Ha BepxHEM ypoBHe 06paboTku C
yyetom 6GokoBoro yrna onepauuu. O6ractb Ha BEPXHEM YPOBHE
06paboTkn co3gaetcss M3 MNPOEKUMA KPUBBLIX Ha TFOPU3OHTANbHYHO
MMOCKOCTb, C Y4YeTOM [AOMOMHWUTENBHOIO Mpunycka u cnocoba
BKIMOYEHUA B obnacTte OMiS KaXXOOW KPUBOWM WNKM Tpynnbl, a Takke
nopsigka BXOXAEHUS KpuBbIX (rpynn) B pes3ynbTUpylowyk obnacTb.
Mpoekuus nobor KpMBOM MOXET onpenenaTb rpebeHb, KaHaBKy Unm
WHBEPCHYIO KpMBYIO, WX TOMWMHA onpegenserca BenvyYnHONn
OONONMHUTENbHOIro npunycka. Kpouvle TOro, npoekumnm 3aMKHYTbIX
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KpMBbIX MOTyT 3adaBaTtb BbICTYMN, BNaguHy WM MHBEPCHYK obnacTb,
Takke C y4yeToM JononHuTenbHoro npunycka. O6bekTbl Mo NOpsSAaKy
nobaBnawTcs B pesynbTupylowlyto obnactb NocpeacTtBoM OyneBbiX
onepauun. Takum ob6pasom, MNOPSAOK BXOXAEHUs1 OOBEKTOB
CYLLECTBEHHO BNUSET Ha BUA pe3ynbTupytowen obnactu. Tpaekropus
WHCTPYMEHTa paccyuTbiBaeTcs Tak, 4Tobbl ydanuTb matepuan
3aroToBKM 3a npegenamu Mogenu, obpasoBaHHOM ob6nacTbio Ha
BEPXHEM ypoBHe 06paboTku 1 GOKOBBIM YrIiOM.

Onsa OGonblWMHCTBA onepauun o6bLeMHOM 0OpaboTkm pabodyee
3agaHve 3agaeTcst HAbopom TBePAbIX TEM, MOBEPXHOCTEN U CETOYHbIX
06bekToB. OOBLEKTLI MOTYT MPUCYTCTBOBaTb B NOOOM coveTaHun U
rpynnupoBaTbCs MPOM3BOMbHBIM 0bOpa3om. [lpu  dopmmnpoBaHum
paboyero 3agaHus KaXgoMy TreoMeTpuyeckoMy OOBEKTY WunnM unx
rpynne MOXeT yCTaHaBnMBaTbCHA OOMOMHUTENBHbBIA MPUMNYCK, KOTOPbIN
Oyoet pobaBrneH K npunycky onepaumv. TpaeKkTopusi UHCTPYMeHTa
cTpouTcs Takmm obpasom, 4Tobbl yaanuTb MaTepuarn 3aroTOBKM,
nexawmn BHe paboyero 3agaHusi, C y4eTOM MpunyckoB. To ecCTb,
WHCTPYMEHT HMKOTA4a He 3ax04uT B 06BbeM, OrpaHUYeHHbIN TBEPAbLIMU
Tenamu, NOBEPXHOCTSAMMU, ceTKaMu paboyero 3agaHus.

Paboyee 3apaHve B ynpaBnseMbIX onepauunsax onpenendet sug
TPpaekTopun MHCTPyMEeHTa B MJlaHe, a KoopauHaTta Z BbluMCnisieTca
ncxogd n3 ycnoesusa KacaHna MHCTPYMEHTOM eTalun.

Paboyee 3agaHue co3gaeTca M3 MPOEKUMA  KPMBbLIX — Ha
FOPM30OHTANbHY MIOCKOCTb, C YY4ETOM AOMOSTHUTENBLHOrO NpuUnycka u
cnocoba BKMYEHUSA B 06N1acTb KaXKOoW KPMBOW MIK TPYNMbl, a Takke
nopsiaka BXOXOEHUSA KpuBbIX (rpynn) B pe3ynbTUpyHOLy obnacTb.
Mpoekuus noboK KpMBOWM MOXET onpenenaTb rpebeHb, kaHaBKy Unm
WHBEPCHYIO KPUBYK, WX TOMWWHA onpedenserca BenvMyuMHON
AOMONHUTENbHOro npunycka. Kpome TOro, npoekumMn 3aMKHYTbIX
KpMBbIX MOTYT 3adaBaTtb BbICTYM, BNaauHy UMM MHBEPCHY obnacTb,
Takke C y4eToM AononHuTenbHoro npunycka. O6bekTbl No NOPsSAKY
nobaBnsAwTca B pe3ynbTUpylowyto obnacTb nocpenctBoM GyneBbix
onepauun. Takum o0Opa3oMm, MOPSAOK BXOXAEHUS OOBLEKTOB
CYLLECTBEHHO BMMSET Ha BuA pe3ynbTupylolien obractu. Crnocob
MOCTPOEHUS TPAEKTOPWUM BHYTPU 3aJaHHOW obnacTu onpefensieTcs
cTpaTtervewn onepauumu.

Ecnu paboyee 3agaHune He onpeaeneHo, To cucteMa aBToMaTUYECKM
CO34acT Hanpaenswwy o00nacte B BUAE BHELLHEW orvbatollen
npoekuun geTanu.

B TokapHbIX onepauusix paboyee 3agaHue NO3BOMSET PasnUYHbIMU
cnocobamn BbIGpaTb OOAWMH MMM HECKONIbKO CEerMeHToB  Ha
obpasylolen Tena BpalleHuns.

5.4.2 3arotoBKa

Mopgenb 3aroToBkM onepauun onpeaensetr TOT 0O0bem, KOTOPbIN
3aHMMaeT obpabaTbiBaeMbll MaTepuan. To ecTb, 3agaeT dopmy, 13
KoTopoun nytem ob6paboTkm ByaeT nonyyeHa Tpebyemas getans.

B 4epHOBLIX onepauusax Npov3BOAMTCS BblbOpka BCEro OCTYMHOro
mMaTepuana 3aroToBKku, nexallero BHe obpabaTbiBaemon mogenu. B
YNCTOBbLIX onepaunsix 06pabaTbiBatOTCA TOMBKO yYaCTKN MOBEPXHOCTH
AeTanu, nexawime BHYTpU 3aroToBku. Beibopku e Bcero matepuana
B YMCTOBbIX OMepaumsax He MPon3BOAUTCS.

MepBoHayanbHasi copma 3aroToBKM 3afaeTcsl B KOPHEBOM y3re
aepeBa Texnpouecca. OHa mMoxeT 6biTb chopMMpoBaHa Kak cymma
creayoLwmnx reoMeTpUYECKnX 3N1IEMEHTOB:
® NPSMOYIONbHLIV Napannenenunes, OnuCbIBalOWNA MOAErb
aetanu;
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e LMNMHAP, onucbiBalwmn mopenb getann. Ocb umnuHgpa
coBnagaet ¢ ocbto OX.

* Npu3ma, 3agaHHasi KpBbIMU OCHOBaHWS,

e Temno BpalleHus, 3agaHHoe 06pasyoLLMN KpUBLIMU

e TBEpAOE Teno, noctpoeHHoe BO BHewHen CAD- cucteme.
Bce noBepxHOCTH, nexalyne B nNanke 3aroToBKM 06s13aTenbHO
OOJDKHBI OrpaHMYMBaTh 3aMKHYThIN 06bEM NPOCTpaHCTBRa.

e MOBEPXHOCTHasA MoAenb, nocTtpoeHHast Bo BHelwwHen CAD-
cucteMe, MOXeT ObiTb npeobpa3oBaHa B Teno nyTem
3aMblKaHNS Ha rOPU3OHTAarbHYH NNOCKOCTb,

Mpn nepexoge OT onepauuy K onepauuy 3aroTOBKA MEHSeT CBOH
dopMy,  yunTbiBas  MaTepuwan, yAaneHHbli  nNpeablaywumu
onepaumsiMu. MNpoMexXyToYHOe COCTOSIHME 3aroTOBKWM MepefaeTcs B
ornepaumio C TMOMOLLbID 3MIEMEHTa «pe3ynbTaT npeablayLlen
onepauuny. Taknm obpasom peannsyeTcsa BO3MOXHOCTb «40paboTku
ocTaTtoyHoro MaTtepuana». Ecnu HeobxogMmo npourHopvpoBatb
TpaekTopuio nNpeablaylleri onepaumu, TO [A006aBnsAT  SnemMeHT
«3aroToBka npeablgyLler onepauumy.

5.4.3 [OopaboTka ocTaTO4YHOro matepuana

Onsa popaboTkn oOcCTaToOvHOro Martepvana B KadecTBE 3aroTOBKU
onepauun OormkeH ObiTb yka3aH aMneMeHT «pe3ynbTaT npegbiayLien
onepauuny. Bce u4epHOBble onepauum UCMNOMb3YOT YKa3aHHY
3aroToBKy Ans  (opMMpOBaHWS TpaekTopun yaanslen Becb
OCTaTOYHbIA  MaTepuan. YuctoBble onepauum MNO  YMOSYaHUIO
WUrHOPUPYIOT COCTOSIHME 3aroTOBKM M 0bpabaTbiBaloT BCE yKasaHHble
NMOBEPXHOCTU, BHE 3aBMCMMOCTW OT OCTaTOYHOro npunycka. [Ons toro
yToObl He oOOpabatbiBaTb YyXe 00paboTaHHble MOBEPXHOCTU
HeobXxoOQMMO YCTAHOBWUTL rarfiouKy «yduTblBaTb 3aroTOBKY» M 3adaTb
BEMUYMHY UTHOPUPYEMOIO NpUMycka B OKHE cTpaTeruu.

PekomenayeTcs 3agaBatb 3Ha4YeHUe npunycka, no KpamHen mepe, He
MeHblLee, 4YemM BbiCOTa Moflydaemoro npu obpaboTke rpebdeluka.
Takke crnegyeT yuuTbiBaTb, YTO ecnv 3anyckaetcs gopaboTka ¢
HYNEeBbIM NPUNYCKOM M BEMWUYMHOW UIHOPUPYEMOFO CrOS OCTaTOYHOMO
mMaTtepuana MeHbLUMM, YeM NPUMYCK Ha NpeablayLLmMxX onepaumsix, To B
pesynbTate gopaboTkm Bbyaet obpaboTaHa Bca AeTanb uenukom. Tak
KaKk Cror MmaTtepuana, OCTaBLUMACH WM3-3a MNpuUnycka npeablayLmx
onepaumn, npesBblllaeT  3aJaHHbIN  MakKCUManbHbIA  pasmep
UrHOpUpyembix HegopaboTok.
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OcTatoyHblit MaTepuan TpaekTopus

O6pabaTbiBaemasi

Ob6pabaTbiBaemasi

54.4

OcHacTka

OcHacTka — O0OblMHO  yKkasblBalOTCA  BCe  huKcupytoLme
npucnocobnexHns (NaTpoH, TUCKKU, MPWXKUMBI U T.M.) UK 3anpeLLéHHbIe
30HbI JIOGOro pgpyroro xapaktepa. [lpy pacyéte TpaekTopum
NCMonb3yeTCcsl KaK KOHTponupyemas Mogenb, Ans Toro, 4YToObl
ns3bexaTb CTONMKHOBEHMW UNWN ApyrMx nogobHbix konnusmn. Mogenb
MOXET OblTb TBEPAOTENbHOW, MOBEPXHOCTHOW WIIM MOCTPOEHHOW Ha
6a3e kpuBbIX. [10 yMOnyaHuo ycTaHaBNmMBaETCs CCbifika Ha OCHacTKy
npeablaywen onepaumn. Ecnv OcHacTka He 3afaHa, TO KOHTPOSb He
npomsBoauTcs.

=
XN

% =X
= __/Q&
i

Bce nepemelleHVst MHCTPYMEHTa, He3aBUCMMO OT Tuna onepauuu,
MOryT MPOWU3BOOWUTBLCA TONMBKO 3a MpedenamMu ocHacTku. YuctoBble
onepauum MoryT obpabaTtbiBaTb TOMbKO Te y4acTku obpabaTbiBaeMoi
MOJenu, KOTopble HaxoOATCA BHe 3anpelleHHol Moaenu. YepHoBble
onepauMm MOryT BblOMpaTb MaTepuan TOMbKO CHapyXu oT
3anpeLleHHo Moaenu.

ﬂpumeanue: Xoms OcpaHu4yusarwwas moodersib crieyuasibHoO  He

obpabambigatomcsi, HO 800/Ib Hee Mo2ym [pou3eoduMmbCs
rnepexodbi mexdy paboyumu xodamu, a makxe 4epHO8bIMU
onepauyusmMu npousgodumcsi 8blbopka Mamepuarna
Haxolsiweaocsi 3a npedenamu ozpaHudusarowel modenu.
lNosmomy eapaHmMuUpoOB8aHHbIU 3a30p MeX0y UHCMPYMEHMOM
U pearsbHbIMU O2gpaHu4YugarwumMu obbekmamu credyem
yqumsieame ubo HernocpedCcmeeHHO 8 2eoMempuyeckol
modenu oepaHu4yugarwux obbekmos, fubo 8 3HayYeHuu
donosiHUMersibHo20 MpurlycKa.
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5.4.5 Pe3synbTaTt 06paboTku

Pesynbtat ob6paboTtkn - matepwan, ocTaBLMicA nocne obpaboTku
HayanbHOM 3aroToBKM onepauun. Y3en gobaeneH anst BO3MOXHOCTM
BM3yarbHOro KOHTPOMS OCTaTOYHOro Matepuana n ansg npo3payHocTu
CCbikKn B 3aroTtoBKe rnocriegyowen onepauun Ha PesynbTtar
O6paboTku npegbioyLen. Ysen paccumMTbiBaeTCss aBTOMATUYECKN U
ero napameTpbl He pegakTupytoTcs. Ecnv Tpaektopusi onepaumm He
nocuntaHa, To B kadectBe Pesynbtata OO6paboTkm BbligaAETCA
HensmMeHéHHasi Moaenb HavanbHON 3aroTOBKU onepauuu.

5.4.6 Touku 3acBepnuBaHus

B uepHoBoOW nocrnonHon onepauuy M onepauuu BbIBOPKM obracTtu
€CMn HEBO3MOXHO NOAOWTU CHapyxu K obpabaTbiBaeMOMy y4acTky,
TO MpW COOTBETCTBYIOLWMX MNapameTpax noaxon OCyLIeCTBnAeTcs
yepes TOYKy 3acBepnvBaHus. Bce  TouykM  3acBepnvsaHus
TEXHOMOrMYeCcKoro npouecca perucTpupyroTcs B €aMHOM crucke. B
9TOM CNUCKe CoAepXMTCa nHdopmaumsa KoopanHaTax TouKW, rnybuHe
OTBEPCTUHA N AnameTpe MHCTPyMeHTa. TexHOnor MoxeT 3aHOCUTb B
CMNCOK TOYKN M yaanaTb UX.

Mpy BbIGOPKE M30ONMPOBaHHOW o06nacTu (Hanpumep, BnaguHa, K
KOTOPOM Ha TeKylem YpOBHe Henb3si MOAOWTM CHapyxu) cuctema
CHayana nbiTaeTcs noAobpaTe MNOAXOAAWYH MO  KoopAMHaTaMm,
rny6uHe n guameTpy TOYKy 3axoga M3 cnucka. Ecnv B cnvcke Het
noaxodsllern TOYKM, TO aBTOMATMYECKM pacCyMTbIBaAlOTCA BCe
HeobxoOMMble MapamMeTpbl, U HOBas TOYKa 3aHOCUTCA B TOT Xe
CMUCOK.

lMpumeyaHue: Ecnu 8 onepayuu 8 u30sUpo8aHHble obrnacmu Heob6xodumo

oryckambCsi 8 Cmpo20 ornpederieHHbIX MoYkax, mo credyem
eéHecmu ece napamMempbl 3MUX MOYEK 8 CMUCOK, a 3amem
paccyumams onepauyuro.

Toyknm M3 eduMHoro cnucka MoryT OblTb yKasaHbl B KayecTBe
napameTpoB 4118 onepaunm 00paboTku oTBEPCTUS.

Ecnv B eauHbin CnNMCOK ToYek 3acBepnvBaHus Ao6aBrneHbl TOYKM,
nexawme 3a npegenamMmv 3arotoBkuM, TO B YEPHOBOW MOCHOMHOM
onepauun n onepaumm Bblbopku obnactn oHu ByayT BOCNPUHMMATLCS
Kak peKkoMeHAyeMble TOYKM OMyCKaHUs MHCTPYMEHTa BHE 3aroTOBKM.
Ecnu k BbIBrMpaemMomMy y4acTKy MOXKHO MOAONTU CHapyXwu, TO cCHadvana
ULLLETCS TOYKa OMyCKaHus U3 eaMHOro cnmucka (KoopauHartbl, rrybuHa
Ha KOTOPYKD MOXHO OMycKaTbCsl, MaKCUMarbHOEe paccTosHue Ao
BblOMpaemon obnactu, KOTopoe cooTBeTCTByeT AunameTtpy). Ecnu
TaKMx TOYEK OKaXeTCH HecKonbko, TO BblbvpaeTca Gnwkanwas. B
cryyae ecnv ToueK He HamaeHo, Torga OnyckaHme NMpou3BOAMTCH B
NPOWN3BOMbHON TOYKeE.

5.4.7 WHCTpyMeHT

Pacuet Tpaektopyn npou3BOAUTCA HA  HACTPOEYHYH  TOYKY
WHCTpyMeHTa. [MapameTpbl MHCTPYMEHTOB YCTaHaBMBAKOTCA B OKHE
lMapameTpoB onepauun Ha cTpaHuue “UIHCTpyMEHT” mnnmM B OKHe
MHCMNEKTOpPa CBONCTB onepawun.

dpes3epHbIN MHCTPYMEHT

Pacuet Tpaektopum 00paboTkm BO pe3epHbIX  onepaumsix
NPoOn3BOAUTCA ONS KOHUEBbIX (bpe3 pasfuyHbiX TUMNOB. Tunbl pes
pasnu4yaroTca oOpMON (ACOHHOM 4YacTu W napameTpamu Ons ee
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onncaHusa.

I'Ioup,epx(MBaeMble TUNbI

dpe3 c nepeyHeM X

reoOMeTpun4eCKmnxX napameTpoB nepevncrieHbl B Tabnuue:

Tabnuua

: MogaepxnBaemsble TUNbI ppes.

LunuHgpudeckaa pesa:
AnvHa, guameTp;

Cdepunyeckasa cdpesa: gnvHa,
anameTp;

TopouvgansHaga pesa:
AnvHa, guameTp, paguyc
CKpyrneHus;

Lnsuapyyeckan
dpesa

Cipepuueckan
hpesa

D
i

ToponnanbHas
tpeza

[ByxpaaunycHas dpesa:
OnviHa, gnameTp, paguyc
CKpYrneHus y
LUMIMHOPUYECKON YacTy,
pagunyc CKpyrneHus
BEPLUNHbI;

[ByxpagunycHas
orpaHuveHHas dpesa:
OnvHa, guameTp, paguyc
CKpYrneHus y
LMIANHOPUYECKOW YacTu,
paguyc CKpyrnenus y
BEPLUUHBI, BbICOTA;

KoHunueckas gpesa:
OnviHa, gnameTp, paguyc
CKpYrneHus y
LUUNUHOPUYECKOWN YacTu,
paauyc cKpyrneHus
BEPLUMHbI, YrOr;

Jpyxpan
OTPAHHYEHHAR

Konnueckan
tpeza

KoHuyeckas orpaHnyeHHas
dpesa: onuHa, guameTp,
paguyc CKpyrneHus y
LUMAMHOPUYECKON YacTy,
pagunyc CKpyrneHus y
BEPLUMHbI, Yrof, BblCOTa;

paBep: onuHa, AnameTp,
yron, BblcOTa, AnameTp
BEPLUMHBbI;

Ceepno: anviHa, gnameTp,
Yron 3aTOouYKu;

Koummeckan

orpaHHueHHan fpesa

I'parep

Ceepno

Kpome

napamveTpos, onucbiBakoWmMxX

MHCTPYMEHTa YCTaHaBJIMBAKOTCA:

. eanHULbI 3aJaHus

(MMNAMMETPBLI UK OIONAMBbI);

KOnmM4ecTBO 3yObeB;
mMaTepuarn;
CTOMKOCTb (B Yacax);

cdopmMy  ppesbl, Ans

NNHENHbIX pa3mepoB

HanpaBeHne BpalleHnda (npaBoe mnnm neBoe);

Ynpasnswowaa nporpammMa MOXeT pacCuMTbiBaTbCA ANA KOHEYHOW U
LeHTpanbHOM HacCTPOEYHOM TOYKM WHCTpyMeHTa. [log KoHeyHow
HaCTPOEYHOW TOYKOM MoApa3yMeBaeTCs TOYka Ha OCKU BpaLleHus
WHCTPYMEHTa C KOoOpAuMHaTOW Z paBHOW CaMOW HWXHEN pexyLuewn
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TOYKE MHCTpyMeHTa. LleHTpanbHas HacTpoeyHas Touka — Toudka Ha
OCW WHCTPYMEHTa C KoopauHaton Z paBHOW YPOBHIO BepXHeW
rpaHuubl  QaCOHHOM 4YacT WHCTPYMEHTa (MNIN YPOBHIO HWKHEWN
rpaHnLpbl LMIMHOPUYECKON YacTh).

ToOKapHbIN NHCTPYMEHT

Becb CNMCOK MHCTPYMEHTOB UCMOMb3yeMbIX A5 ToOkapHon 06paboTku
MOXHO pasfgenuTb Ha 2 KaTeropuu: pesubl U OCEBON WHCTPYMEHT.
Kaxayto kaTeropuio MOXHO pasgenuTb Ha rpynnsl B 3aBUCMMOCTU OT
onepauuu.

Mpynnbl TOKAPHbIX PE3LIOB:
e [pynna pacToYHbIX MHCTPYMEHTOB
e [pynna npoxofHbIX MHCTPYMEHTOB
e ['pynna BHeLWHNX pe3bOOoHape3HbIX MHCTPYMEHTOB
e [pynna BHYTPEHHUX pe3b6oHape3HbIX MHCTPYMEHTOB
e [pynna kKaHaBOYHbIX MHCTPYMEHTOB
e [pynna BHYTPEHHNX KAHABOYHbIX MHCTPYMEHTOB
e [pynna TopLeBbIX KAHABOYHbLIX MHCTPYMEHTOB

["pynnbl TOKAPHOrO OCEBOIO MHCTPYMEHTA:
e [pynna cpes
¢ ['pynna ceepen
e [pynna LEeHTPOBOYHbLIX CBEPEN
e [pynna meTynkoB
e ['pynna pacrtoyek
¢ [pynna LeHTPOBOK
¢ ['pynna 3eHKOBOK

MHCTpyMeHT cocTouT M3 [OByX YacTew: nnactmHa W JepxaBska,
KOTOpbIe JOJPKHbI COYeTaTbCa ApYr ¢ ApyroM. [ns Toro, 4Ttobbl 3agatb
AepXaBKy  MPOM3BONIbHOM  (pOpMbl  Onsi  BbiOpaHHOW  rpynnbl
Heobxogmmo BbiGpaTh TMn <He 3apaH>. C Takon gepxaBkon OyayT
COBMECTUMbI MacTuHbl Noboro Tuna gaHHom rpynnel. C nnacTUHON
npon3BosibHOM opmbl ByaeT CoBMecTMMa nNUlb MPOU3BOSbHAasA
AepxaBka.

Kpome 3agaHus reoMeTpuyecKkMx napaMeTpoB  WHCTPYMEHTa,
BO3MOXHO HacTPOUTb:
e pacnonoXxeHue WNUHAenNs (Neebli, NpaBblin)
e HanpaBneHve BpalleHus wnuHgens (no 4YacoBoW, MPOTMB
4YacoBow)
® pacnonoXeHne HacTPOEYHON TOYKM UHCTPYMEHTA
e OpUEHTALMIO MHCTPYMEHTA (paamanbHoe, 0CeBOE, Nof Yriom)
e pacrnosioxxeHue cynnopTa (BEPXHUN, HUXKHUIA)

5.4.8 YyacTKu TpaeKTOpUUN MHCTPYMEHTa
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OTxoa

Moaxon

Mepexon

ObpabatbiBaemas
MOBEPXHOCTb

xof

Moaxon

Moag noaoxogoM NOHMMAaETCsl MOCiedoBaTelNbHOCTb MepeMeLLeHNI
WMHCTPYMeHTa, obecneudnBatollas ero nnaBHbI NOABOL K MEepBOn
Toyke paboyero xoga. MNMoaxon Bcerga NpUHaANEeXuT BooOpaxaemMon
NMOBEPXHOCTU, coaepxawen pabounn xon. B nocnonHbix onepaumsix
noaxogbl MPOM3BOOATCA B FOPM3OHTaNbHbLIX  MIOCKOCTAX. B
MNOCTPOYHbIX — B BEpPTUKAlIbHbIX. B ynpasendemMbiX — B BEPTUKallbHbIX
MaTeMaTu4eCKux umnmHgpax, 3agaHHblX KpuBbIMU 3anpoca u T.n.

Habop poctynHbIXx cnocoboB noaxoga 3aBMCUT OT Tuna onepauuu.
Cnocob6 nopxopa 3apjaetcs B OkHe [lapameTpoB onepauun Ha
ctpanuue MNoaxoa-OTxoa.

OTxop,

Mo oTXxoO4OM MOHMMaEeTCsi MOCNeAoBaTENbHOCTL MNepeMeLLeHNI
WHCTPYMeHTa, obecneynBatollas ero nnaBHbIA 0TBOA OT MocreaHen
ToukM paboyero xoma. OTxod, Takke Kak WM nogxod, Bcerga
NpUHaanexmnT BoobpakaemMon MOBEPXHOCTU, copepxallen padouni
xon. B nocnolHbix onepaumsx OTXodbl  OCYLLECTBNSATCA B
FOPU30HTarnbHbIX MIIOCKOCTSIX. B MOCTPOYHbIX — B BepTUKanbHbIX. B
ynpaendemMmblX — B BepPTUKallbHbIX MartemMaTtuydeckux unnnHgpax,
3adaHHbIX KpBbIMK 3anpoca, u T.n.

Habop pocTynHbix cnoco®oB oTxoda 3aBUCUT OT Tuna onepauuu.
Cnocob oTxoaa 3agaeTcss B OkHe [lapameTpoB onepaumMm Ha
ctpanuue MNoaxoa-OTxoa.

Bpe3saHue

Mog Bpe3aHvem O06ObIMHO MOHUMMAETCS  MOCMEeAOBAaTENbHOCTb
nepemMeLLEeHNA NHCTPYMEHTA B Tere 3aroToBkM, obecneyvBaroLas ero
OnyckaHMe C OOHOro YpoBHA 0OpaboTkm Ha ppyron. BpesaHue
3aaHHOro TvMna Npom3BoAUTCS B NOCMOMHOW YepHOBOW onepaunn n B
BblOOpKe obnactu K yyactky o6paboTKM, K KOTOPOMY HEBO3MOXHO
NOAONTUN CHapyXu OT 3aroTOBKMU.

Tun BpesaHus MOXeT 3agaBaTbCsd ANS onepauui € NOCIONHON
BbIOOpKOW (NocnorHasa YyepHoBasi U Bblbopka obnactn). B ocTanbHbIx
onepauusix Bpe3aHne ocobbiMn crnocobamMnm He nNpPOM3BOAUTCS.
Cnocob BpesaHus 3apjaetca B okHe [lapameTpoB onepauumn Ha
ctpanuue NMoaxoa-OTxoa.
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Pabouun xop,

Moa paboyum XOOOM  MOHMMAETCA  3NeMeHTapHbI  y4acTok
TPaeKTopuUM UHCTpyMeHTa npu obpaboTke NoBepxHOCTM AeTanu. Ons
MOCTPOYHBLIX oOnepaunini noa pabouyMm Xo4oM MOHMMAaeTcs ofHa
cTpouka. [ns NoCrnoHbIX — 3M1eMEHTaPHbIN FOPU3OHTarnbHbIA y4acTok
TpaeKkTopuM 1 T. N.

Mepexop

Mo nmepexodoM MOHMMAaETCH 3MEMEHTApHbIA Y4acTOK TpaeKkTopum
Mexay pabounmmn xogamw. [nsi NOCTPO4YHbLIX onepaumi 3To Gyger
MEXCTPOYHbIN nepexoq. [Ans nocnonHbIX - MeXCNonHbIn. Nepexos B
3aBUCMMOCTM  OT  BbIOpaHHOro cnocoba 06paboTkm  MOXeT
Npon3BOAMTbLCSA NMOO B KacaHMK ¢ geTanbto, NMbo yepes 6e3onacHyto
NrnockocTb, NMOO Ha paccTosiHUM HeobxogumoMm Ans oTxoda W
nogxopa. lMepexon moxeT copepxkaTb B cebe He Gonee opHoro
(bparmeHTa nogxona u otTxoaa.

549 Twnbl nogay

Ye pHoeaa [Mocnokuaa Mapame TPl one pauMH ﬂ

VIHCTpyMEHT Moaaqa | Moaxoa-0Txon " MNapameTpel " CTpaTerva

OOOPOTOE B MHH:
CKOPOCTE PEZEHHA:

Moaada

Mogada oTxoaa _VJ

¥CKOPEHHAA N0 A48
% 0T pAPafiouan nogaqa
MNoaaqa noaxoaa

@ NoeToAM Mo TarHHaA nodaya

MoAa4a Nepexnaa K CNeAYHIWEH CTROYKE
MoAada B03EPATa No 0OpaboTaHHoMy
BEMHENA Mogaya Ha YMcToBoM Npoxoae

¥rnosan NoAaHa

EAHHHLEI HEMEPEHHA

_ Maymonsarma | _ s | Omewa | Crpmera |

B TexHonormyeckux onepauusix ycTaHaBNMBAKOTCA 3HAYeHUs nopad
ANS  Kaxkgoro Tuna xoga WHCTpymeHTa. KonwuyectBo u  Habop
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3ajaBaeMbiXx Mogay 3aBMCUT OT Tuna onepauumu, Tak Kak
yCTaHaBNMBaTCA MOAaYM MuWb AfA TeX TUMOB XOOOB, KOTOpble
MOFyT MPUCYTCTBOBaTb B TPAEKTOPUW MHCTPYMEHTa 3TON onepauuu.
MiMeeTca BO3MOXHOCTb 3a4aBaTh cregyowme Tunbl nogay:

) YckopeHHass nopgaya — nogada, Ha  KOTOpPOW
NPON3BOAATCA BCE YCKOPEHHbIE MEepeMeLLeHNss UHCTPYMEHTa
(nosvumoHnpoBaHue). 3HaveHue ucnonb3yeTtcs ans
BblUMCNEHNA BpemeHn o6paboTkm Ha CcTaHke, a Takke npwu
dopmmpoBaHumn Yl gna croek UIY, y koTopbix Heobxoanmo
3aJaBaTb BEMNUYMHY yCKOpeHHow nogayu. Mpu dopmmposaHmu
Yl ana cT1oek, y KOTOPbIX CKOPOCTb MNO3MLMOHMPOBAHMWS
3aBUCUT TOMbKO OT CKOPOCTM MNPMBOAOB CTaHKa, 3Ha4yeHue
YCKOPEHHON Nogayn UrHopupyeTcs.

o Pabouas nogava — nogaya, Ha KOTOPOWN NPOU3BOAATCSA
OCHOBHble pabouune xoabl onepaumn. B yepHOBbIX onepauunsx
npounssoauTcs Bblbopka MaTepuana. B unctoBbix — o6paboTtka
NMOBEPXHOCTM AeTanwu.

o NMopaya noaxopa — nogaya, Ha  KOTOPOW
OCYLLLeCTBMAETCA NOAX04 K Havany paboyero xoaa.

. Mopaua orxoga - nogauva, Ha KOTOpOM
OCyLUeCTBNAeTCA O0TX0o4 nocne BbINOJTHEHUA pa60qero xopa.

o Mopaya Bpe3aHus K creayloLleMy CrioO — Ha 3Ton

noJaye OCYLUECTBMSETCA Bpe3aHue K Ooree HU3KOMY CIiot
BbIOOPKM B 4YEpPHOBOW MOCMOMHOW onepauuM W onepauun
BbIOOpKKM obracTu.

. NMogaya nepexoda K creayrowen CTpoyke — nogaya,
Ha KOTOpOW Mpou3BOAUTCSA nepexon BAonb obpabaTbiBaemoin
NMOBEPXHOCTU K crieaytoLemy paboyemy xoay.

o Nopauya Bo3BpaTa no obpaboTtaHHOMY — nojaya, Ha
KOTOPOW OCyLLEeCTBMASETCHA BO3BpaT K npeapiaylieMy pabodemy
X0Z4y, MO TPaeKTopuUn paHee BbIMOSIHEHHOTO Nepexoaa.

. NMopaya uuctoBOro npoxoga — nogaya, Ha KOTOPOW
npou3BogaTca pabouyne xoAbl BOOMb MOBEPXHOCTWM AeTanv B
YepHOBbLIX onepauusix. Llenecoobpa3Ho wucnonb3oBaTb Npu
HEeoOX0AMMOCTM MONYyYEHUS MOBEPXHOCTU BbICOKOrO KavecTBa
nocne YepHOBOM onepauun.

) Nopaya nepBoro npoxopga — nojada MnepBoW OT
MOBEPXHOCTM 3aroTOBKM CTPOYKM BbIOOPKM B  YEPHOBBIX
onepauusax. PekomeHagyeTcs 3agaBaTb, Hampumep, npwu
pas3nuyHon obpabaTbiBAEMOCTN MOBEPXHOCTU U CEPALEBMHDI
3aroToOBKM.

3HayeHMe nogadYn MoXeT OblTb nNMOO  MOCTOSAHHbIM, NGO
BblYMCMSiIEMbIM, B  3aBUCMMOCTM OT YIfla Hak/oHa  KaXXgoro
3NeMEHTapHOro yyactka Tpaektopuu. [lpu 3agaHum BblMUCHSIEMOM
nogaun  onpegensowuMn  SIBASIOTCA  3HA4YeHMe  nojayum wu
KO3(bULMEHTBI NPU  OBWXKEHUM BHM3, MO TOPU3OHTaNWU, BBEPX.
PeanbHoe 3HayeHwe nogauyv Mpu OBWXKEHUU BHM3, MO FOPU3OHTaNM
unn BBepx OyaeT paBHbIM MPOU3BEOEHMIO COOTBETCTBYIOLLENO
nonpaBoYHOrO  KoachpuumeHTa Ha  3HaveHne nogaun. [lpu
NMPOMEXYTOYHbIX 3HAYEHWAX yrna HakMoHa 3fIeMEHTapHOro yyacTka
TpaekTopum peanbHOe 3HayeHve nojadv OydeT BbMMCHATHCS
NPOMNOPLUMOHanbHO 3adaHHbIM TPaHWYHbIM 3Ha4veHusaM. Hanpumep,
npu 3HadeHuax nogaym eeepx paBHom 300, no ropusdoHTanm — 200,
BHM3 — 100, peanbHOEe 3HayeHWe MofauM Ha y4yacTke C OBWKEHUEM
dpesbl BBEpx nog yrnom 45° 6yget paBHo 250. cnonb3oBaHue
BblYMCIIIEMON NOSaYM MO3BOSISET COKpaTUTb BpemMsi 0bpaboTkm 3a
cyeT bornee rMbKoOro ynpaeneHns pexmMamMm pesaHus.

Ecnn B wucnonbsyemon koHdurypauum SprutCAM npucytctByet
MOLYNb pacyeTa PexXuMoB pe3aHud, TO 3Ha4yeHuMe MnoJayn MoXeT
ObITb BBIYMCIIEHO aBTOMATMYECKN, UCXOAA M3 MaTepuana 3aroToBKM,
WHCTPYMEHTa UK napameTpoB onepauun. [lpu uncnonb3oBaHUM
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BbIYMCNSEMON NoJayn pearnbHble 3HAYEeHUs NoZaudn Mpu ABUXKEHWU
BBEPX, MO TFOPM3OHTaNM W BHWU3 BbIYUCASAKTCA MYTEM YMHOXEHWS
Mony4YeHHOro 3HayeHns nogauu Ha COOTBETCTBYIOLLME
KO3 PULMNEHTBI.

YckopeHHas nopgaya MoXeT ObiTb 3agaHa TOMbKO MOCTOSIHHBIM
3HayeHneMm. Pabouyasa nopga4ya MOXeT ObiTb MOCTOSAHHOW WUNK
nepeMeHHoN; ee peanbHoe 3Ha4YeHne MOXeT OblTb 3a4aHO BPYYHYHO
MO0 BBIYUCIIEHO aBTOMAaTUYECKU MogynemMm pacdeta pexunmmoB
pe3aHus. Bce ocTanbHble nogayn 3agaloTcst MO0 aHanorvyHbIM
cnocobom, nNubo B npoueHTax oT padboden nogaun. MNMpu 3agaHun B
npoleHTax oT paboyen nogayn TMn nogadm OyaoeT YCTaHOBIEH TaKOM
Xe, kak M y paboden. YucrnoBble 3HayeHus OyaoyT COCTaBNSATb
yKa3aHHOEe KONMMYECTBO MPOLEHTOB OT COOTBETCTBYIOLLMX 3HAYEHWN
paboyer nopgaun. Hanpumep, npu YyCTaHOBKE nodayvuM mnopxoda
paBHon 50 % ot pabouyen, nogxog OygeT npousBOAUTBCA MpW
3Ha4YeHWsIX Nogay B ABa pasa MeHbLUMX, YEM Ha OCHOBHbIX pabo4mx
Xopdax.

5.4.10 Be3onacHas NNOCKOCTb

Mog Ge3onmacHOM  MITOCKOCTbIO  MOHMMAETCs  FOpPU3OHTarbHas
MIIOCKOCTb, pPAacnosfioKeHHass Ha TakoOM YpPOBHe, 4TOObl Itobble
nepeMeLLeHns MHCTPYMEHTA BbIle 3TOW NNOCKOCTU HE MPUBOAWMM K
CTOMIKHOBEHMNIO WHCTPyMeHTa ¢ obpabaTtbiBaeMor feTanbo  unu
Kakon-nmbo TexHOMorm4yeckom ocHacTkon. Bce ropusoHTanbHble
nepemeLLeHs Ha YCKOPEHHOW nojaye npousBoasiTcss B ©esonacHom
MOCKOCTMU.

YpoBeHb Ge30nacHOM MMNOCKOCTU OO0SKeH ObiTb Bblle BEPXHENO
ypoBHsi 06paboTkn. PekomeHayeTcst 3agaBatbh ypoBeHb 6e3onacHom
MNOCKOCTM Bbille, YEeM camasi BepxHssi Todka obpabaTbiBaeMoMn
JeTanu, 3aroToBKU UMY TEXHONOMMYECKON OCHACTKU.

ypOBeHb 6e3onacHOM MNJTIOCKOCTU 3afjaeTcd B OKHEe YCTaHOBKU
napameTpoB.
O1xon

BesonacHas
NMOCKOCTb

MNoaxon

|

—
—

~

O6pabaTtbiBaemas
NMOBEPXHOCTb

Pabounii xoq

5.4.11 BepXHMU U HULXKHUWN YPOBHU 06paboTKn

BepxHuin n HWXHWI YPOBHMU obpaboTku onpegensoT
obpabaTtbiBaembli grnana3oH no ocu Z. bygyt obpaboTaHbl y4acTkm
MOBEpPXHOCTM AeTanu nexawme Mexgy BepXHUM W HDKHUM
YPOBHSIMM.
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Ecnu 3arotoBka vnu orpaHuyMBalolLlas Mogenb 3agaHbl obnactsamu,
nexawumMm B OCHOBaHUWM MPU3Mbl, CUMTaETCsl, 4YTO ITOT 3aKOH
OeNCTBYeT Ha BCe YPOBHM 0OpaboTkM, TO €CTb MeXZy HWXKHUM U
BEPXHUM YPOBHSIMM 00paboTKu.

BepxHun ypoBeHb 06paboTkM HE MOXET ObITb HUXKE HUXKHETO.

BepxHUn 1 HWKHUIA ypoBHU 06paboTkn 3a4aloTCa B OKHE YCTaHOBKM
napameTpoB.

BepxHun
YPOBEHb

HwxHWiA
YpOBEHb

5.4.12 To4yHOCTb

ToyHOoCTb 00paboTkm 3agaeTcss B CUCTEME  MakCMMarbHbIMU
OTKNOHEHNSIMWN  annpOKCUMUPOBAHHOW TPAaEKTOpUM WMHCTPYMEHTa OT
naeanbHOWN.

OTkInoHeHne OT [JeTanu onpefensieT MakcMMmarbHO [OonycTuMmoe
OTKIIOHEHWE MHCTPYMEHTa OT MOBEPXHOCTW 0bpabaTbiBaeMon aetanm
(B CTOPOHY MHCTPYMEHTA).

OTknoHeHne B geTanb, onpedensieT MakcMmarbHO [OoMyCTUMOe
Bpe3aHMe WHCTPyMeHTa BHyTpb oOpabaTtbiBaemon petanmm (OT
WHCTPYMEHTA).

Ons  OTKNOHeHMs OT AeTtann  MOMOXWUTErNbHbIM  CcUYMTaeTCs
HanpaBreHne OT MOBEPXHOCTU AeTanu (B CTOPOHY WHCTPYMeEHTa), a
ONS OTKNOHEHWs B AeTarnb — BHYTPb AeTanu (0T MHCTpyMeHTa). Takum
o6pa3om, TOYHOCTb 0OpaboTKM paBHA CyMMe OTKIIOHEHWIA OT AeTanu
n B pJetanb. Cregyer YyyecTb, YTO MOBLILEHWE TOYHOCTU
(yMEeHblUEHNE  CYMMbl  OTKIOHEHMW) BeAET K  MOBbLILEHUIO
ONUTENbHOCTM pacyeToB U YBEMNWYEHMIO pasMepa ynpaBndAloLlen
nporpammbl. CyMMa OTKINOHEHWU 0b6s13aTenbHO A0MKHA ObiTe bornbLue
HyNn, TaK Kak MHa4ye HEeBO3MOXXHO MOCTPOEHME anmnpoKCUMUPOBAHHON
TPaeKTopuMm.

B GonblmHCcTBE crnyyaeB yaobHee 3apjaBaTb OTKIIOHEHME B AeTalnb
paBHbIM HYNO, a OT AeTanu — paBHbIM Tpebyemon TOYHOCTM
obpaboTtku. lMpu Takmx napameTpax MUHUManbHas TOMWMHa CNos
ocTaToyHOro Matepuana OygeT paBHa YCTaHOBMEHHOMY MNPUMYCKY.
Ecnun e OTKNOHeHWe B JdeTanb He paBHO HymMo, TO MWHMMAarbHas
TOMLWMHA CNOs OCTAaTOYHOro MaTtepuana OyAeT MeHblue 3aAaHHOro
npunycka Ha BenUYMHy OTKINOHEHNs B AeTanb.

lpumeyaHue: PekomeHOyemcsi e800umb  HeompuuamesibHble  3HaYeHUst
OMKIIOHeHUU, a cnol CHUMaemMo20/0cmasrnigseMo20 Mamepuarna
ycmaHasnueamsp rpu rnoMowju rnpurycka.

MakcuMarnbHble  OTKMOHEHUSt  3a0aloTCsl B OKHE  YCTaHOBKM
napameTpoB.
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[oBepxHOCTb

OTKIOHEHne OTKNOHEHNe
B pnetanb Ot petanu

5.4.13 TMpwunyck

Mpunyck — crnon martepuana OT MOBEPXHOCTU feTanu, KOTopbIn
HeobXxoOMMO  OCTaBWMTb MOCNe onepauMM angd  ganbHenwen
aopaboTku.

MonoxuTenbHbI NpUMNYCK 3adaeT TOMLWMHY Crosi OCTaBNsSieMOro
maTtepuana. OTpuuaTtenbHbli — 4ONONHUTENBHO CHUMaeMoro.

B OENCTBUTENBHOCTH, MUHUMarnbHada TOnLwwnHa OCTaTO4HOro
MaTtepumana CTporo paBHa NpuUnycKy TOJIbKO Mpun HynesoOM 3HaYeHUU
OTKMOHEHNA B AdeTanb. B ocTanbHbIX Xe cny4dadax MUHUMMalbHasA
TONwnHa CnoAa MeHblwe 3adaHHOro npunycka Ha BeJlMYnHy
OTKITOHEHUA B AeTallb.

Mpunyck ycTaHaBnvBaeTCsi B OKHE YCTaHOBKM NapamMeTpoB.

Ye prosaa lMocnokHaa Mapame Tpbl one paunH
AHCTpYMEHT Moaaqa Moaxoa-0Txo4a NapateTpe! CTpaTerka
Bes0nacHan NNocKoCTe Mo rpefewry
O War no 2
BepxHHI ypOBEHE O Paccromme |20
mi i
T (%) %D wHCTp. 100
A O Konmaecteo |1 e
¥ * —
(2 A v WHET rOp. MNOCKOCTEHR
r\ OTENOHEHHE
X 0T AeTtanm
\\‘ 0.z
o,
B B asTans
HH#HHA YpoEEHE o
S TON OTETYN MpHMyck
a 3 1

@ CHETEMA KOOPAHHAT
Ama: }»I’noﬁaanaq hpesepHan ¢ ﬂ

O lMepeaq NOEOPOTHAA Ock BTOpan NoBopoTHaA ock
Mosvuma: |0 ®asmo Mosvuma: [0 @ nero
() Mo wacosoi () Mo wacosoi
() MpoTHE Yacosoi () MpoTHE Yacosoi
Mo yMonq4aHkm da | QOTHEHA Cnpaeka

5.4.14 Yron otcTtyna

Mpy o6GpaboTke BbLICOKUX BEpPTUKAaNbHbIX CTEHOK MHOrga BO3HUKaeT
HeobXoOMMOCTb  WCKIIOYUTb  KOHTaKT  MHCTPYMEHTa C  yxe
obpaboTaHHO/ 4acTbto. [ns aToro B onepauusix, KoTopble
NpPoV3BOAAT BbIGOPKY MO CIOsSIM, UMEEeTCsl BO3MOXHOCTb 3afaHns yrna
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orctyna. [lpun ob6paboTke BepTUKanbHOM (MM Gnu3kom K
BEPTMKabHOW) NMOBEPXHOCTU pearnbHbli npunyck oynet
YBENMUMBATBLCA Ha KaXdoM nocnegytowem crnoe obpaboTkM Tak, Kak
MoKa3aHO Ha PUCYHKe. Yron oTCTyna yYuMTbiBAETCS Ha BCEX CTEHKaXx,
O6nNu3knMx K BepTMKamnbHbIM, TO €CTb He TONnbko BOMM3n
obpabaTbiBaeMor Mogenu, Ho 1 BGNM3M orpaHNYMBatoLLEn.

3HaveHne BOKOBOro yrna He MoOXeT ObiTb oTpuuaTernbHbIM, a Takke
donbwmm mnn pasHbiM 90°. YcTaHoBKa crivwkom 60mnblioro yrna
OTCTyna NPMBOAMWT K TOMY, YTO Ha HMXKHMX CIOSX OcTaeTcsa GonbLLOW
criot HegopaboTaHHOro matepuana.

3HayeHune yrna OoTCTtyna 3agaeTcqa B OKHE YCTaHOBKU NMapaMeTpoB.

Hetanb Mpunyck Ha BEpXHEM croe

Ny Cnon
( o6paboTku Ne 1

A

Cnow
o6paboTkn Ne 2

-

L Cnoit
( o6paboTkm Ne 3

A

\ &
- S

PeanbHble
Yron otctyna

npunyckn

5.4.15 BokoBowu yron

BokoBoi yron onpedensieT  HaknoH GOKOBOWM  MOBEPXHOCTM
obpabaTbiBaeMo MOAENW B rpaBMpoOBaribHOM onepauum 1 onepauum
BblOOpkn obnactn. OObMHO npu  4dncToBorM obpaboTke ans
dopmMupoBaHnsi BOKOBOW MOBEPXHOCTU BbIOMpaAETCA KOHUYeckas
dpe3a unu rpaBep C YrriomMm KOHUYECKOW 4YacTu paBHbIM GOKOBOMY
yrny moaenu.

Linnuuppuyeckas

KoHuueckas

v

— - v
BokoBoii yron

Bokosoit yron
Ecnn 6okoBon yron paBeH Hynto, To obpabaTtbiBaemasi mogernb oyaet
npeacTaBnsiTb CO60M NpU3My C OCHOBaHWEM 3afdaHHbIM 06nacTbio Ha
BEPXHEM YPOBHe 06paboTkn. Ecnmn oH OTNnYeH OT Hyn4, TO kK obnacTu
Ha BEpXHEM YpPOBHE MPUCTbIKOBLIBAETCS JMHenyaTtas 6GokoBas
NMOBEPXHOCTb C YrNoM Mexagy obpasylolen 1M BepTuKanbio paBHbIM
BGokoBoMmy yrny.
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BenunumHa 6okoBoro yrna gomkHa 6biTb Gorblue UnyM paBHa Hyso U
MeHbLue 90°.

BokoBOW1 yron ycTraHaBNMBaEeTCs B OKHE YCTaHOBKW NMapaMeTpoB.

5.4.16 LLar o6paboTku

LWar obpaboTkn onpenenseT paccTosHUe Mexay ABYMsi COCeLHUMMU
pabounmmn xogamm UHCTpyMeHTa. B 3aBMcMMOCTU OT Tuna onepauuu,
war 3agaetca B BepTMKanNbHOM WwnNn B TOPU3OHTarbHOM
HanpaeneHnn. B 4epHOBLIX Onepauusx, kak nNpasBumo, 3agaktTcs U
BepTUKasbHbIA, U TOPU3OHTanbHbIN Warn. B YNCTOBbLIX MNOCNONHLIX —
Lar B BepTUKanbHOM HanpaeneHun. B nocTpouHbIX 1 ynpaBnsembix —
B TOPU3OHTalIbHOM. MMeHHO BenuuuHa Lwara onpepnendeT BbICOTY
rpebewka oOCTAaTOMHOrO MaTepuana wMexagy [ABYMS COCEeaHMMMU
npoxogamu.

Ons ypnobcTBa BenuuMHa Lwara MoOXeT ObiTb 3afjaHa HEeCKONbKUMU
crnocobamu.

. JdencTtButenbHbLIM 3HavyeHMeM wwara. 3HadveHue
3agaetcsa abCoMTHBIM 3HAYEHMEM U HMKAK HE MEHSETCH Mmpu
KOpPPEKTUPOBKE ApPYyrMx napaMeTpos.

. B npoueHTax ot ganameTtpa dpe3sbl. [lencTeutensHoe
3HaYeHue Lara cocTaBnsieT yka3zaHHOE KONMYECTBO NPOLEHTOB
OT OuameTpa MHCTPYMEHTA M, COOTBETCTBEHHO, MEHSIETCS Mpwu
CMeHe bpesbl.

. KonunuyectBoM npoxonoB. Becb anana3oH o6paboTkm
OennTcs Ha  yKa3aHHOe KONMYECTBO pPaBHbIX  YacTem.
HencteutensHoe 3HaveHve wara n3meHsieTca npu
KOPPEKTUpOBKe ananasoHa 0bpaboTkn. To ecTb BenMymnHa Lwara
B BEepTUKallbHOM HanpasleHUun U3MeHAeTca npn MU3MeHeHUu
BEPXHErO M HWXKHEro ypoBHeln obpaboTku.

. Mo rpebewky. Llar mexgy cocegHUMM MNPOXOL4AMM
WHCTPYMEHTA He MOCTOSAHHbIA, OH 3aBUCUT OT reOMETPUYECKMX
napaMeTpoB  MHCTPyMEHTa U (OpMbl  MOBEPXHOCTU
obpabatbiBaemon getanu. BennunHa wara BeiGupaeTcs Taknum
obpasom, 4Tobbl BbicOTa rpebellka OoCcTaTOYHOro MaTepuana
Mexgy cocegHumu pabounmm  xodamum He  npeBblwana
3agaHHyto. [lpu BbiGope wara no BbicoTe rpebewka B
BepTUKarbHOM HamnpaBleHUn HeOGXO,IJ,I/IMO OONOJTHUTESIbHO
3adaTb MaKcUManbHbIN war, a B ropn3oHTanbHOM —
MWUHUMarnbHbIN. B Ccny4yae ecnn BblYUCIIEHHaaA Beln4duMHa Lwara
OyoeT BbIxoOWTb 3a yKasaHHble npegensl, To Oyget
NCNosnb30BaTbCA €ro NpeaernbHoe 3HayYeHne.

Bce nepeuncneHHble cnocobbl 3aaatoT oaHy U Ty e BenuuuHy. Mpu
M3MEHEHUN  3HaYyeHuss AN BbIMUCMEHMS  pearibHOro  Lwiara
aBTOMAaTMYECKN MNEPECUYUTLIBAOTCA W BCE 3HAYeHWs ANs 3agaHus
TaKoro ke Lara Apyrumu crnocobamu. OTo MO3BONSET, Hanpumvep,
cpasy OLEeHWUTb AeNCTBUTENbHYIO BENMYMHY Liara, npyu ero 3agaHuv B
npoLeHTax oT AguameTpa UHCTPYMEHTa.

HesaBuncumo oT cnocoba 3agaHua OeWCTBUTENbHAs BenuyMHa Liara
06sa3aTensHO JOMKHa ObITb 6oMbLUE HyNS.

War B BEpTUKanbHOM HanpasleHun 3adaeTcAa B OKHe YCTaHOBKU
napamMeTpoB, a B rOPpU3OHTariIbHOM — B OKHE CTpaTeruun.
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Mepexon

Pabounii
_Fabodnn

| xon
\
\\

v XX

5.4.17 BbIGop wara no BbicoTe rpebdeLuKa

Mpn o6paboTke NOBEPXHOCTEN, pPaAMyC KPUBU3HbI KOTOPbIX He
coBnagaeT C paguycomM KpUBWU3HbI UHCTPYMEHTA, MeXay COCeaHMMM
npoxogammn obpasyeTca rpebelok ocTtaTtovyHoro martepuana. Ero
BbICOTa 3aBUCUT OT (pOpMbl MOBEPXHOCTU obpabaTbiBaeMon aetanu,
TMNa W pasMepoB WHCTPYMEHTa, a TakkKe pacCToAHMS Mexay
cocefHUMU npoxogamu pessl.

WHCTpymeHT

Hetanb

B onepaumsax MOXHO 3apaBaTb Lar Mo MakCMMarnbHOW BbICOTE
rpebewka. [Mpu 3TOM paccTosiHUe MeXAy COCeAHUMW XoAamu
WHCTpPyMeHTa OyadeT aBToMaTMyecku BbiOMpaTbCA Takum obpasom,
4yTOObI BbICOTA rpebeLuka He npeBbillana 3agaHHoMN.

BennuuHa wara BblMMCNSETCA Ha Kaxgom paboyem xoge OAHOro
3anpoca, ucxoada ns ycnosusa obecneveHuss Heob6xoouMON BENUYMHBI
rpebelika B Hamxydwem criydae. Takum obpasom, Hanuuve aaxe
HeboNbLIOro y4yactka, TpeOylLlero yMeHbLUEHUS BenuuMHbI Liara,
NnpuBeAET K reHepaLMn HOBOro 3anpoca Ha HebOmMbLLIOM PacCTOAHMN.

BenunuunHa wara B BepTMKanbHOM HanpaereHun OyaeT yMeHbluaTbes
Ha MOBEPXHOCTSAX, BMN3KUX K FOPU3OHTAmNbHbLIM, U YBENUYMBATLCSA Ha
MoyTU BEpPTUKamNbHbLIX. A Ha BepTMKarbHbIX NMOBEPXHOCTAX BenM4yMHa
liara cTpemuTcsi K ©GeckoHeyHocTW. [ns Toro u4Tobbl M3GexaTb
cnvMwkomM 6GonblUMX LWArosB, MNpW 3adaHMM Lara B BepTUKaNbHOM
HanpaBreHun no  BbicoTe rpebewka HeobxoguMmo  3apaTb
MaKCcMMarbHYt0 BenMYMHY wara. Ecnv BbluMcneHHas BenuyumHa byoet
npeBbillaTb MakcMMarnbHylo, TO OyageT BbIOpaHO MakcumarnbHO
OonycTMMOoe 3HadeHue Lwara.

O6paboTka ¢ nocTosiHHbIM Wwarom  Lar BbibnpaeTcs no BeicoTe
rpebeLuka
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BennuymHa wara B rOpn3oHTaribHOM HanpaslieHUN yBeNMNMYNBaAETCA Ha
Nonornx NOBEPXHOCTAX U YMEHbLUAeTCA Ha KPYTbIX. YUTto6bl n3bexartb
CITMLUKOM 4acCTbIX 3anpoCoB Ha y4YacCTKax Onn3KuX K BepTUKarbHbIM,
HeobxoaMMoO  3agaTtb MUHUMalbHYKO  BEeJIM4YMHYy  LWiara. Ecnu
BbIYMCIIEHHbIM  WAar MeHblle MWHUManbHOro, TO Bbl6l/|paeTCFI
MWUHUMalbHO ,D,OI'IyCTVIMbIVI.

MakcumanbHaa BbicoTa rpebelika MOXeT 3agaBaTbCA  TONbKO
NonoXuTenbHbIM 3HaveHneM. He uenecoobpasHo BbIGMpaTh BbICOTY
rpebeLlka MeHbLLE TOYHOCTM 06paboTKK.

BenuuuHa rpe6em|<a npun ware B BepTUKaribHOM HanpaslieHUn
3afaeTcd B OKHe YCTaHOBKU MapamMeTpoB, a B rOPU3OHTAJIbHOM — B
OKHe CcTpaTtermun.

5.4.18 Tunbl bpesepoBaHuA

B cucteme wuvmeeTcsas BO3MOXHOCTb reHepauuMm  TpaekTopuu
WHCTPYMEHTa npeanodYTuTesribHO C NonyTHbIM NN BCTPEYHbIM TUMNOM
dhpesepoBaHus.

Ecnn Tun dpesepoBaHnsa He BaxeH, TO peKOMeHayeTCs YCTaHOBUTb
pexnm 6e3 ydyeta Tuna dpes3epoBaHUs. TakoM pexum MNo3BoNsSeT
3HAYMTENbHO COKPaATUTb KOSMIMYECTBO XONOCTbIX MNEpPeExodoB, a,
crnefoBaTernbHO, YMEHbLUNTL BpeMsi 00paboTku AeTanu Ha CTaHKe.

HanpasneHune HanpasneHue

BpalleHnst BpalLleHns

VHCTpyMeHTa > VHCTpyMeHTa
A } Hanpaenenue

ABWXEeHUA
HCTpyMEHTa

VHcTpymeHT
HanpasneHue
[BDKEHUSA
VHCTPyMeHTa

MonyTHoe cbpesepoBaHve BcTpeyHoe dpesepoBaHune

Twn q)pe3epOBaHV|;| yCTaHaBJIMBaETCA B OKHE CTpaTermn.

5.4.19 Cnocob nepexoaa

nepexo,q UHCTPYMEeHTa 3TO NnepemMelleHne WMHCTPyMEeHTa Mexay
06pa6aTbIBaEMbIMI/I KOHTYypaMu. He cnenyert nyTaTtb Cc
TE€XHOJNNOrM4eCKMM TeEPMUHOM I'Iepexo.q.

Ecnu pgetanb obpabaTbiBaeTcss OAHUM MHCTPYMEHTOM, a TpaekTopus
06paboTkn NpeacTaBnsieT coboi NepeMeLleHne MHCTPYMeHTa BAOSb
HECKOMNbKMX  KOHTYpOB,  Torga  BO3HMKaeT  HeobXoaumocTb
(hOpPMMPOBaHMST TEXHOIOMMYECKNX YCIIOBUIA Mepexoda OT KOHTypa K

KOHTYpY.

B onepauusx obbemHon obpaboTkm nepexodbl ¢ ogHOro paboyero
X0[a Ha Apyrom ocyLLeCcTBNAIOTCA cregytoLmmmn cnocobamu:

. MNepexoa no noBepxHOCTW. [lepexon WHCTpPymeHTa

ocywiectenseTca 6e3 oTpbiBa OT obpabaTbiBaemMon Mopenu.

Mpy HeBONBLLIOM PaCCTOSAHUN MEXAY TOYKaMK KOHLA U Havana
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cocefHuX pabounmx XodoB ANSA BbINOSIHEHUSA Nepexoda Takoro
TMna TpebyeTcs HaMMeHbLLEE BpeEMS.

. Mepexon ¢ oTxopgom-nogxonoM. B koHeyHOM Touke
paboyero xoga OCyLLEeCTBNAETCA OTXOA COrfacHo 3agaHHOMY
cnocoby, noTom nepexon Ha pabouer nogaye K NepBon Touke
cnepyowero nogxoaa, 3atem noaxoA K COrnacHo 3agaHHoOMy
cnocoby K nepBol Touke cnegytowlero pabodvero xoda. Takown
nepexoq 3aHumaeT Oonblle BpemMeHu, HO nepexon
ocyuwiecTBnsieTca 6e3 kacaHus obpabaTbiBaeMoW MOBEPXHOCTH.

. Mepexon 4yepe3 6e30nacHyr0 MNIIOCKOCTb. B kOHEYHOM
Todke paboyero xoga OCYLIECTBASIETCA OTX04 COrfacHoO
3afaHHOMY crnocoby. 3aTem NogbeM Ha YCKOPEHHOW nofade o
BesonacHon nnockoctu. lNepexon Ha YCKOpPEHHOW nojaye B
BesonacHon nnockocTW. 3aTteM OnyckaHue WHCTPYMEHTa W
Nnoaxop CornacHo 3agaHHoOMY cnocoby noaxoaa.

Tak kak cnocobbl nepexoga no noBepxHoCTn n € oTxXxogom-nogxongom
ABNAKOTCA OonNTUMalibHbIMU UL MpU HebonbLIoN AnvHe nepexoaa,
TO npu HeobxoauMocCTHn ocyLlecCTBneHna nepexona BonbLuom
NPOTAXEHHOCTN, He3aBMCUMMO OT YCTaHOBJIEHHOINO Tuna nepexoaa,
aBTomMaTn4eCckn reHepupyetca nepexon yepes 663OI'IaCHyI'0
MJIOCKOCTb.

Cnocob nepexopa 3agaeTca B okHe [MapameTpoB onepauuu Ha
cTpaHuue Ctparterus.

Mogbem Be3onacHas nnockoctb

Mepexon

Pabounii xon Mepexop
Pab6ounn
MNoaxon > XOm
C noaxonom Yepes 6esonacHyto Mo nosepxHocTU

NNOCKOCTb

B onepauuax obpabotkm kpusor SprutCAM npepocrtasnset
noneL3oBaTento cneaytoLlme cnocobbl PopMmUpoBaHMSA NEPEXOAOB:

. Mo 6e3onacHOl NNOCKOCTU;
. Bokpyr 3arotoBky;
. Bokpyr 3aroToBku 1 Ha 3agaHHOW BbiCOTe Z;

Mo 6e3onacHoOM NNOCKOCTHU

O70T cnocob Hambonee 4acTo MPUMEHSIEM, HO OH HEe OMTMManeH c
TOYKM 3peHus TpyLoemKocTM o06paboTku. YpoBeHb 6GesonacHowm
NNocKoCTU 3ajaeTcs B okHe [MapameTpoB onepauum Ha CTpaHuue
MapameTpbl. [lepexoa ocylwlecTBnseTCA, Kak npaBuno, Ha
yCcKopeHHOM nepemelleHmmn (GO)

I'Iepexo.q UHCTPYMEeHTa BOKPYr 3arotoBKu U Ha 3alaHHOM BbICOTEe
Z

Ecnn B okHe [lMapameTpoB onepauum Ha cTpanHuue Crtparterus
obpaboTkn He BkmoYaTb pexnm MUHMMU3aUMs XONOCTbIX XOAOB,
Torga nopsiaok o6paboTku KOHTYpPOB ByaeT onpenenaTbCa NOpPsaoKOM
pacnonoXeHs KOHTYPOB B cnncke okHa Moaenb. [1ns onpegeneHus
nocrnegoBaTenbHOCTM 0BpaboTku KOHTYPOB C y4eToM OnTUMmsauuu
no KpuUTEpUSAM MUHUMArNbHOW [AMWHbI  XOMOCThbIX MepeMeLleHunit
cnegyet B OkHe [lapameTpoB ornepauum Ha cTpaHuue Crpaterus
06paboTku BKMIIOUNTE pexxuM MUHMMU3aLMS XONOCTbIX XOA40B.
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SprutCAM

Mopxon

ObpafaThBacmBIR
KOHTYR 1

ObpabaTeiBaemei
KOHTYR 2

Mepexon
H& Sa1aHHOM
YpOEHE N0 £

SprutCAM B pexume 2D ob6paboTka nos3eonseT paboTaTb Kak C
ucronb3oBaHmeM, Tak U 6e3 ncnonb3oBaHWs 3aroToBku. Ecnu
3aroToBKa He WCMOMb3yeTcsl, Torda nepexofbl Mexay pabounmu
KOHTYpamMu OCyLLECTBAAOTCA NGO No MrockocTn Ge3onacHocTH,
nmbo Ha 3agaHHOM ypOBHe no Z.

VMcnonb3oBaHue 3aroToBkM obecneyvmBaeT 6onee 6e3onacHbIn pexum
paboTbl, Tak Kak CUCTEMa aBTOMAaTMYEeCKU (POPMMUPYET TPAEKTOPUID
nepexoga C Y4eTOM KOHTPONS OT CTOSIKHOBEHUSI MHCTPYMEHTa C
3aroTtoBkOW, Tak e B 3atom cnydae SprutCAM npegocraBnset
TexHonory 6ornee  LWIMPOKME  BO3MOXHOCTM  ONst  CO34aHus
onTUMarbHOW TpaekTopun 0bpaboTKu.

3arotoBka 3apaetca B okHe Mopgenb. [logpoGHoe onucaHue
co3faHuMsl 3aroToBkM HaxoguTcss B PykoBoacTBe nonb3oBaTtens
SprutCAM.

Mo kKpaTyanwemy NyTu BOKPYr 3aroTOBKMU.

TpaekTtopus GyneT ccopmMupoBaHa MO KpaTyawuwemy MyTu BOKPYr
npodunsa 3aroTOBKM Ha YPOBHE PacnorioXeHust paboyvmx KOHTYpPOB.
Ona 3apaHua nogauyn cnegyet B okHe MapameTpoB onepauuu Ha
ctpaHmue [logaun BbIGpate pexum [MMomgaya nepexopga K
cnepylowen CTpo4Yke M B Mone 3ajaHus 3HadeHus nogaym
YCTaHOBUTb Tpebyemyto BenuunHy. 3arotoBka fOmkHa ObiTb 3agaHa B
obsi3aTenbHOM nopsigke.

Mogxon

OfpataTh EaEmMbIi K00|5H0T353T1bIBaEMbM
KOHTYR 2

Mepexon BokpyT

SAMOTOEKK

TpaekTopusi Nnepexona 3aBUCUT OT DOPMbI 3aroToBKM U hopMUpyeTCs
B Buae orvbatolleil KpUBOM BOKPYr BCTPEYalOLMXCA Y4aCTKOB
3aroToBku. Ha dhopmy kpuBoli nepexona Tak e BRUseT paccTosiHue
OT 3aroTOBKM [0 TOUEK 0TX04a U noaxoaa K KOHTypam.

Mpumep n3MEHEeHUs1 TPaeKTopUN B 3aBUCMMOCTM OT 3HAYEHUS 3TOWN
BenuumHbl (h) npyBeaeH Ha pucyHke. TpaekTopus MOXET U3MEHATb
CBOM BUO OT MpPAMOM §NWHUM OO0 KPYMBOW MNoOBTOpsioWen dopmy
3aroTOBKM KaK MOKa3aHO Ha PUCYHKe. BOrHyTble yyacTku 3aroTOBKM
NPOXOAATCA MO KpaT4yanLLEen KpUBOK, BbIMYKIIbIE - MO ornbatoLlen.
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Mepexoy

JamToska

KpuBasi nepexoga CTPOUTCSA MpakTUY4eCKU B KacaHue C OokoBow
MOBEPXHOCTLIO hpe3bl NpPodunsd 3aroTOBKW, MO3TOMY Ha MpakTuke,
npv 3agaHumM 3aroToBkM, B OkHe Mopgenb HeobxoouMMO YCTaHOBUTb
OOMOSTHUTENbHBIN MPUMYCK Ha 3aroTOBKY.

Ons nonyyeHuss HeobGxoOMMOro BMAa KPWMBOW nepexopa crnegyet
NMPUMMEHSITb pasnuyHble 3HadYeHus h ans Todek noaxoda uM oTxoAa, a
TaK )Xe U3MEeHATb NPOdUNb 3aroTOBKU.

CnepnyeT ocobo paccMOTpeTb crlyyaw, Koraa KOHTYP MMEeET y4yacTKu,
BbICTynawwue 3a nnowagb 3arotoBku. B SprutCAM cywectByeT
npaBuno - ecnuM 3agaHa 3aroToBka, Tpaektopus o6paboTku
dopMupyeTcs TOMbkKO B nNpegenax 3aroToBku. Ecnm k Tomy >xe
3afaHbl 30HbI 06paboTKM W 3anpelleHHble 30Hbl, TO TpaeKTopusl
hopMupyeTcs B npedenax nmowaan 3arotToBku, BHYTPU MMERLMXCS
30H 06paboTkM N CHapYXK 3anpeLLeHHbIX 30H (CM. pUcyHokK). Bce ato
HaknagblBaeT  onpefeneHHble  ycrnoBusi Ha  dopMupoBaHune
TpPaeKkTopuiA NePexonoB.

At Y T O
EOHTYS
.}
- |
.3
anpeEsreag
3
LY
5 Jowa TEM
Paflcrash cotiyp
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n SprutCAM

Ha BEPXHEM pvCyHKe TpaekTopus
chopmmpoBaHa Ge3 yyeTa  3arOTOBKM.
Wcrnonb3oBaH ~ YuyacTok  BKMOYEHUS U
BbIKIMIOYEHNS] KOPPEKUMM Mo  KacaTernbHOW.
Kak BMOHO U3 puCyHKa  TpaekTopus
chopMupoBaHa SKBMOWUCTAHTHO K paboyemy

KOHTYpY.

Pafoquil KoHTYR

TpaekTopmMa dpessl

3agaHa 3aroTtoBka (Opycok). Tpaektopus
chopMUpOBaHa yXKe C y4ETOM 3aroToBKH, T.€.
B nrowagu 3aroToBku. 3a npegenamuv
3aroToBkM obpaboTka He npowmsBoguTcs. K
Kaxkgomy yyacTky aBTOMaTUYeCKM
nobasneHbl yyacTKu BKItOMEHUS n
BbIKITIOYEHMS koppekuun. NMepexon dpesbl ¢
yyacTka Ha y4yacTOK OCYLIeCTBMsieTcss Mo
NOCKOCTK BesonacHocTw.

MapameTpbl onepaumMn Te xe 4YTo U Yy
npegpigywien, pasHila B nepexogax. B
[aHHOM cry4ae WCnosb3oBaH nepexon Ha
3a1aHHOM YPOBHE.

B aTOoM onepaumm wucnonb3oBaH nepexoq
BOKpYr 3arotoBku. Cregyer OTMETUTb, 4TO
Kagp BKMOYEHUS U OTKITHOYEHUS] KOPPEKLMM
aBTOMaTU4ecKn NPUCTbIKOBbIBaAETCS K
COOTBETCTBYIOLLUMM  y4yacTKam pabouero
KOHTypa

5.4.20 Twn obkaTa

B uncroBbIx onepauunax npun 06p860TKe NOBEPXHOCTUN AeTanm MOXHO
BblOENNTb crieaytoline y4acTkn TpaeKkTopun:

. y4acTtok 06paboTkm hopMoobpasyroLLMX NOBEPXHOCTEN;
o y4yacTok obkaTa pebep mexay 3TUMM NOBEPXHOCTAMMU;
) y4yacTok o6xofa orpaHMYMBatoLLEe MOaenu.

YyacTok 06xofa orpaHu4eHni

YyacTtok
06pabotkun
NOBEPXHOCTN

YyacTtok
obkara
pebpa

w Orpanuuvsatoias Mogens

O6pabatbiB A Mofenb

HoctatoyHo uyacto (Hanpumep, npu o6paboTke C HyneBbiM
npunyckom) pebpa Mexay coceaHNMN NOBEPXHOCTSAMU hOpMUpYIOTCS
npu o6paboTke caMmx NOBEPXHOCTEN U HE TPEOBYOT AOMNOSHUTENBHOWN
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06paboTkn. B atom crnyyae ansi nonydveHus TpebGyemon Moaenu B
PE3yNbTUPYIOLLYID  TPAEKTOPUIO  [OCTATOYHO  BKMHOYUTbL  TOSIbKO
yyactkm 00paboTkm dopmoobpasyolmx noBepxHocTen. 3a cuer
WCKIMIOYEHMST HEHYXXHbIX Y4YaCTKOB COKpallaeTcs MNPOTSKEHHOCTb
pe3ynbTUPYHOLLIEN TPAEKTOPUN U1, KaK CneacTBMe, CoKpaLLaeTcsi Bpems
obpaboTkn petanu Ha cTaHke. Takonm cnocob dopMupoBaHus
TPaeKkTopuM WHCTPYMEHTa BKMNIOYAETCs ykaszaHMeM Tuna obkaTta
TOJ1bKO NOBEPXHOCTU.

B pexume c obkatom pebep pesynbTupytollasi TpaekTopusi COCTOUT
M3 y4yactkoB 006paboTkM dopMoobpasyowmnx MNOBEPXHOCTEN W
yyacTkoB obkata pebep. Pexum uenecoobpasHo WCNONb3OBATb,
Hanpumep, AONs ckpyrneHuss pebep npu o6paGoTke Mogenu ¢
NOSIOXKUTENBHBIM MPUMYCKOM.

Mpn wuncnonb3oBaHMM  pexuma ¢ ODOXOAOM  OrpaHuYeHMn B
pes3ynbTUPYIOLLYIO TpaekTopuio obs3aTenbHO nonagatT  ydacTku
00paboTkn n obkaTa He TONbKO POPMOODBPAa3YIOLLNX MOBEPXHOCTEN,
HO K orpaHnuyuBatowen mogenn. Kpome TOro, B MNOCTPOYHBLIX W
ynpaensembix onepaumax AobaBnsaTCs BCce BEPTMKAmNbHbIE Y4YacTKu

TpaeKkTopum.

O6kat Tonbko noBepxHoctn  C obkaTtoMm pebep C 0b6xoaom orpaHuyeHun

Tun obkaTta 3agaeTca B OKHE 3adaHWsl napameTpoB onepauun Ha
cTpaHuue crparteruu.

5.4.21 Yron pa6o4ux xoAoB B NOCTPOUHbIX
onepaumsx

B nocTpouHbIx onepauusix paboune xoabl MHCTPYMEHTa rnexaT B
napannenbHblX BepTUKamnbHbIX MnockocTsax. OpueHTauma  3aTux
MMockocTe B MPOCTPaHCTBe 3ajaeTcs yrnoM paboumx xonos. Yron
3ajlaeTcs B rpagycax U OTCUUTbIBAETCs OT ocu X B rOpU3OHTamnbHOM
MIOCKOCTM NPOTUB YaCOBOW CTPESIKU.

OT 3HayeHuss yrna Takke 3aBMCUMT W NOPsAOK, B KoTopom 6yayT
o6beanHaATbLes paboune xoabl. Hanpumep, npu yrne pabounx xonos
paBHoM 90° npu oGbeanHEHWM NPUOPUTETHBIM OyaeT cuMTaTbCA
04YepeaHOCTb XOA4OB B CTOPOHY BO3pacTaHUs KoopauHaTtbl X, a npwu
270° - eé ybbiBaHus.

Yron pabounx xogoB ANA MOCTPOYHbIX oOnepauui 3agjaetcd Ha
CTpaHuue cTpaTernu.

Mepexop

Pa6ouun
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5.4.22 [lpepenbHbIXA yron HaknoHa HopManu

B cucteme BoO3MOXHa u3bupaTenbHas o6paboTka  y4acTKoB
NMOBEPXHOCTM AeTanu, B 3aBMCUMMOCTM OT yrna Mexzay Hopmanbi K
NMOBEPXHOCTU N BepTMKanbHOM ocbto Z. ObpabaTbiBaeMbili AnanasoH
3aaeTcsd C MOMOLUbIO MWHUMANbHOTO W MaKCMManbHOrO Yrros
HaKIoHa, KaK NnokasaHo Ha pPUCYHKe.

lMpenenbHble 3Ha4YeHUs yrna HaknoHa HopManu MoryT 3agaBaTtbCs OT
0° (ropusoHTanbHbIA Y4YacToK, HOpManb BepTukanbHa) go 90°
(BEPTMKANbBHBIVA YH4aCTOK, HOpMarib rOpU3oHTanbHa).

Z MUWHMM anbHbI NpeAenbHbIN
A yron Hopmanmmu

Hopmanb
Ob6pabaTbiBaeMbl i
yyacTok getanu

MakcumanbHbIN NpefenbHbin
yron Hopmanmu

Hopmanb

Letanb

M3BecTHO, 4TO MOCTPOYHbIA MeToa o06paboTkM onTumaneH npwu
dpe3epoBaHNM  MOBEPXHOCTEW ONM3KMX K TOPU3OHTasbHbIM, a
nocnoviHass obpaboTka [aeT XOpowun pesynbTaT npu obpaboTtke
noBepxHocTen  GnmM3kuMx K  BepTuKanbHelM.  Mcnonb3oBaHue
npegesnbHbIX YIMOB HaKMoHa HOPManu MO3BOSISIET FOPU3OHTamNbHbIE
y4yacTku MOBEpPXHOCTEN 06paboTaTb MOCTPOYHO, a BepTUKANbHble —
NOCMNOWNHO.

orpaHuyeHue ot 0 oo  orpaHunyeHune ot 30

©e3 orpaHnyeHni 45 110 60

Mpumep TpaekTopum 06pPabOTKM, MONyYEHHOW MpPUM COBMECTHOM
MCMNOMNb30BaHMN MOCTPOYHOW W MOCMONHOW YUCTOBLIX OMepauun,
nokasaH Ha pUCYHKe.

MocTpoyHasa onepaunsa obpabaTbiBaeT y4dacTKM MOBEPXHOCTEN C
HaknoHom B Aamana3oHe oT 0 go 45 rpagycos, a nocnowHas C
HakmoHom B pAguanasoHe ot 45 pgo 90. Takue napameTpbl
YyCTaHaBMNMBalOTCA MO YMOMYaHWO B  KOMIMJIEKCHOW  YMCTOBOW
onepaumu.
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MpenenbHble yrmbl HAKMOHA HOpManu MOryT TakkKe WCMNONb30BaTbCs
ansa  dpes3epoBaHns TOPU3OHTANBbHBbIX YYaCTKOB  LMITMHOPUYECKMM
WHCTPYMEHTOM unNn ansi o0paboTkm KOHMYECKOW (hpes3or y4acTKoB
MOBEPXHOCTEN C HAKITOHOM, paBHbIM BOKOBOMY Yriy MHCTPYMEHTA.

MpeneneHbIM yron HopManu Ans YUMCTOBLIX Onepauun 3agaetcs B
OKHe 3aaHusi napamMeTpoB onepauun Ha CTpaHuLe cTpateruu.

5.4.23 ®poHTanbHbLIK yron

BbicoTa rpebewka mexgy cocegHummn paboumy xogamu npu
MOCTPOYHON 06paboTKe HAKMOHHbLIX MOBEPXHOCTEN CUIbHO 3aBUCUT
OT yrma Mexagy HopManbld K TOBEPXHOCTU W  HanpaBfieHUEM
OBUWXEHNA WUHCTPYMEeHTa. B nogasndawowiem OonbLUNHCTBE cny4aes,
YeM MeHblle Yron Mexagy nMpoekuMsaMn Ha rOpU3OHTalbHYIO
NMOCKOCTb HOPMarnu K MOBEPXHOCTU U HaMNpaBMeHUs OBWXKEHUS, TEM
MeHbLLE BbicOTa rpebeLuka.

Ons nonyyeHus onTUManbHON TPAEKTOPUM B YACTOBbLIX MOCTPOUHBIX U
ynpaBnsiemMblx oOrepauusix BO3MOXHO BBELAEHUE OrpaHUYeEHUs Mo
cbpoHTanbHoMy yrmy. ®poHTanbHbIA yron — 3TO yron Mexay
MPOEKUMSMUN HA FOPU3OHTANbHYH0 MIOCKOCTb HAMpPaBNeHNs! ABWKEHNS
MHCTPYMEHTa 1 HOpPMarnu K NOBEPXHOCTM B TOYKE pe3aHusi.

Hanpasnexne
ABWKEHUs

VHCTpyMeHTa .
®poHTarbHbINA yron

<

MHCTpYyMEHT.

X

Ha pucyHke nsobpaxeHa cepuyeckasn dpesa - BUL CBEPXY. YHacToK
paboyero xoga OydeT BKIIOYEH B Pe3ynbTUPYIOLLYHO TPAeKTOpuio B
TOM Ccriyyae, €cnivm yron Mexgy MpOeKUMSMN Ha TFOPU3OHTAaNbHYHO
MAOCKOCTb HanpaBneHus OBWXEeHUS pesbl U BeKTopa HopManm K
MOBEPXHOCTM B TOYKE KOHTakTa OyaeT MeHblle 3agaHHoro. [ng
chepuryeckoro WHCTPYMeHTa Oyoetr  Takke crnpasennueo
YTBEPXKAEHME: YHACTOK CTPOYKM OyaeT BKMOYEH B Pe3yrbTUPYHOLLYHO
TpaekTopuio, B TOM Cllydae ecnu Touyka KacaHusi WMHCTpyMeHTa C
MOBEPXHOCTbIO OYAET NnexaTb BHYTPW 3aLUTPUXOBAHHOIO CEeKTopa.

dpoHTanbHbIN yron = 90° dpoHTanbHbIN yron =45° dpoHTanbHbIn yron = 15°

Pesynbtatr  00paboTkm  ABYMSI  B3aUMMHO-NEPNEHOUKYNSPHBIMM
MOCTPOYHbIMM OnepaumusiMu ¢ poHTarnbHbIM yrnom 45° rpagycos
n3obpaxkeH Ha PUCYHKe.
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i O

@PpoHTanbHbIN yron MoxeT bbiTb B npegenax ot 0° (obpabaTtbiBaTh
TOSMbKO NEPNEHAMKYNSPHbIE HAMPaBNEHUO OBWKEHNST y4acTkm) oo 90°
(6e3 orpaHunyeHusl). [0ns napbl MOCTPOYHBIX OMepauuin co B3aUMHO
nepneHavkynspHbiMK - 3anpocamMn OonTuManbHbiM OygeT 3HadeHue
poHTansHoro yrna 45°.

@DpoHTanbHbIN Yyron Afs YUCTOBbLIX MOCTPOYHbLIX M ynpaBnseMbiX
onepaumﬁ yCTaHaBIMBaeTCA B OKHE 3afaHuA napamMmeTpoB onepaunmn
Ha cTpaHuue CtpaTterum.

5.4.24 OOGpaboTKa TONbKO CHU3Y BBEpX

B cnyyae, ecnn B 4WCTOBOW MOCTPOYHOW WMAM YyhApaBnsemMown
onepauusx [OBWXEHWE WHCTPYMeHTa BHM3 Ha pabodyert nogadve
HexxenartenbHO, PeKoMeHAyeTCs MWCMNonb3oBaTb pexum obpaboTku
TONbKO CHU3Y BBEPX.

Pa3peLueHo ABWKEHWE BHU3 CTporo cHusy BBepx

Ecnun atot peXunm BKIOYEH, TO Npu OOCTUXEeHUMn BerHeIZ TOYKU
paboyero  xoga, WHCTPYMEHT no  6e3onacHOM  MNNOCKOCTU
nepeMellaeTcs B Hayano crneayolero xopa, OTKyda [ABWXeHue
CHOBa MAET TONbKO BBEPX.

Mo YMOIMYaHUK PEXUM BbIKITHOYEH.

PexvnM 06paboTkn TONMbKO CHM3Y BBEpPX ANSl YMCTOBOW MOCTPOYHOM
onepauuu ycTaHaBNMBAETCS B OKHE 3afaHusi NapaMeTpoB ornepauum
Ha cTpaHuue CTpaTterum.

5.4.25 HanpaBneHue o6paboTku

B umctoBOM MNOCNOMHOM M KOMOWMHMPOBAHHOW oOMepauusax UMmeeTcs
BO3MOXHOCTb 3aJaHus NPUOPUTETHOIO HanpaeBfeHus 00beaMHEeHWs
pabounx XOOOB B Pe3ynbTUPYIOLWYD TpaekTtopuio. Hanpasnenue
00paboTkmn MOXET BbITb CBEPXY BHWU3 UINN CHN3Y BBEPX.

Ons mopgenen, B KOTOPbIX €CTb Y4YacTKU MOBEPXHOCTU Onu3kue K
BepTMKaIbHbIM pekomeHayeTcs obpaboTka cBepxy BHM3. OBpaboTKy
CHM3y BBepx OblBaeT uenecoobpasHOo MPUMEHsTb Ha geTansx c
nonornmu hopmoobpasyoLLMMN NOBEPXHOCTAMM.

HanpasneHvne o6paboTkM 3apaeTcsa B OKHe 3ajaHus napameTpoB
onepaumun Ha cTpaHuue CTtpaTerum.
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5.4.26 Cnocob6bl 06paboTKkn B ynpaBnsieMbIX
onepaumax

B ynpaBnsiembix onepaumsx Bug TPAeKTOpUW UHCTPYMEHTa B MfaHe
3afjaeTcsl Hanpaenawowen obnacTteto, KoTtopas dopmmpyetca 13
yKa3aHHbIX HanpaeBnswowmx Kpusbix. KoopavHata Z BbluucnsieTcs
UCXOAs W3  YCMOBMS KacaHUA WHCTpyMeHToM obpabaTtbiBaemom
Moaenw.

Mpoekumn paboymx XOOOB WHCTPYMEHTA Ha TOPU3OHTarbHYH
NNoCcKOCTb 00A3aTeNbHO HAaXoaATCsl BHYTPU HanpaensitoLlen obnacTtu.
Cnocob hopmMUpoBaHMs 3TUX NPOEKLMIA MOXET ObITb 3a4aH OOHUM 13
cnegyowmnx cnocobos:

. Mo rpaHMuam  HanpaBnswwen obnactm  —
NpOM3BOAMTCS TOMBKO OAMH NPOXOA BAONb rpaHuy obnactu. To
€CTb, Npon3BoauTCcst 0bpaboTka geTanu Takum obpasom, YToObI
OCb MHCTPYMEHTa BCerga Haxopurnacb Ha OLHOW M3 KPUBbIX,
orpaHM4YMBaloOLLNX HanpaBnstoLyo obnacTb.

. Boonb rpaHuy HanpaBnswlen o6rnactv — nepBbii
NpOXo4 OcyllecTBAsieTca Mo rpaHvyam obnactm, a Bce
nocnegywowme - MO 3KBUOAWCTAHTaM B TFOPU3OHTanbHOW
NMOCKOCTU K npegbigyliemy 3anpocy. [pyrumu crnosBamu, npw
NOCTPOEHNM paboumx XOOOB OCb MHCTPYMEHTa MPOXOAMT Mo
CEMENCTBY KPUBbIX, 9KBUAMCTAHTHbLIX K rpaHuuamM obnactu. War
Mexay COCeAHVMMM IKBUOWCTaHTaMW paBeH YCTaHOBIIEHHOMY
wary obpaboTku.

. Monepek rpaHuy HanpaBnswwen o6Gnactm -
roOpuM3oHTanbHas MNPOEKUUS KaXdoW CTPOYKM npeacraBnset
coDON OTpPEe30K, HaYMHAKLWMIACA Ha rpaHuLe HanpaensoLLen
obracTtu, NepneHauKynspHbIA e B 3TOM Touke. [nuHa 3Toro
oTpeska BblOMpaeTcsa Takomn, YToObl OAMH U TOT Xe y4acTOK He
obpabaTbiBanca ABaxabl, a HanpaBlieHME XOO4O0B B KaXKaoW
TOYKe BHYTpM obnactu 3agaBanocb Onvkanen K Hem TOYKOMN
Ha rpaHuue.

KonunuectBo 3KBMAMCTAHTHbIX XOO0B Mpu cnocobe obpaboTkm BAOMb
rpaHuy Hanpasnswowen obrnactm u AnvHa xodoB npu obpaboTtke
nonepek rpaHud, B obwem cnyvae orpaHny4nBaroTca OpMON M
pasmepamu Hanpasnswowen obnactu. Paboune xoabl CTpoATcs A0
Tex nop, noka BCs AeTanb, BXOASLas B HanpasnsoLyo obnactb He
Oynet obpaboTaHa.

Ecnu BKNOUMTbL pexum obpaboTkM NONoChbl Yka3aHHOW LUMPWHBI, TO
obpabaTtbiBaTbCs 3adaHHbIM crniocobom (BooNb MM nonepek) Oyaet
TONbKO Mofioca BOONb FpaHWUL, Hanpasnstowen otnactn. To ecTb,
KONMMYECTBO SKBUOUCTAHTHLIX WNW AfnvHA MPSIMOSNIMHENHbLIX XO4O0B
OyayT [OOMOSNIHUTENBHO OrPaHWYeHbl LUMPUHON obpabaTbiBaemomn
Monocsil.

Bua TpaekTopuu B nnaHe npu pasnunyHbiXx KOMOMHaLMAX NapaMeTpoB:
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Boons kpuBoR © y4eTom Monepek KPMBOMA © y4eTOM
WHPKHBLI NoNoCk LWMPWHE! MONOCE

Mo kpuBeok

Cnocob o6paboTkn gns ynpaensieMblX onepauui 3adaeTcs B OKHE
3alaHusl NapamMeTpoB onepauumn Ha cTpaHuue CTpaTteruu.

5.4.27 TpoxoupanbHaa obpaboTka (o6paboTka no

uuknouvae)

TpoxompanbHaa obpaboTka opmupyeTcs B cucteme nyTem
dopmMmpoBaHus B onpegeneHHbIX TOYKax TpaekTopumn
OONOMHUTENBHBIX NPOXOAO0B BAOMb 3aMKHYThLIX OKPYXHOCTEW. Takou
crnocob MNo3BONSIET 3HAYUTENBHO COKPATUTL ANVHY YNpaBnstoLLEN
nporpaMmmbl MO CPaBHEHUKO C  KNACCUMYECKOW LMKNOMOOW W
OAHOBpPeMeHHO obecne4ymBaeT NniaBHOE N3MEHEHMWE CUI Pe3aHus.

L,

[ Y
LvpwHa

7 s

LWar

WupuHa v war Tpoxouabl 3aBUCAT OT BblGpaHHOro pexuma. B
cucTeMe peanun3oBaHbl 4 pexumMa:
o He wucnonb3soBatb Tpoxouay. B atom pexume
[OMONHUTENbHbIE OKPYXXHOCTU He OyayT (hopMMpOoBaThLCS HWU
MpU Kaknx yCrioBUsIX.
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BHumaHue:

8 MoM cryyae ecnu wae 8blbopku bosbuwe Mosio8uHsbl duamempa
UHcmpyMeHma unu 3adaH paduyc CKpyelleHus, mo Moaym
obpa3osebieambCsi  OCMPOBKU  He  yOarieHHo20  Mamepuarna.
Heobxodum obs3amesibHbIlU 8uU3yaribHbIU KOHMPOIb MPaeKkmopuu 6
pexume "ModesnuposaHue”.

. Tonbko AnNA yaaneHus  OCTPOBKOB. Pexum
obecneunBaeTr HOPMUPOBAHME MUHUMASBHOIMO KOMNMMYecTBa
OOMOMNHUTENBHBIX  OKPYXXHOCTEW.  [JuameTp  OKpYXHOCTeW
BbIOMpaeTcs MWHMMAanbHbIM W [OCTaTOYHbIM AN yAaneHus
MaTepuana. Llar Tpoxouabl NPpUHMUMAETCA paBHbIM OUaMETPY
WHCTPYMEHTA.

o Tpoxouaa c warom BblIGopku. Pexum obecneunsaet
Hanbornee paBHOMEPHYIO Harpys3ky Ha WMHCTpPyMmeHT. Pagnycel
OOMOSTHUTENBHBIX  OKPY>XHOCTEW He MOoryT ObiTb  MeHbLue
3a4aHHOro paguyca CKpPYrIeHus. War Tpoxonabl
rapaHTMpOBaHHO MEHbLUE WM paBeH wary BblOopku. OaHHbIn
pPeXnM peKoMeHAyeTcs AN WUCMOoNb30BaHUS B YCIIOBUSIX
BbICOKOCKOPOCTHOWN 06paboTku.

o C yMeHblUeHMEeM LWara Ha 4YUCTOBOM mnpoxoae.
Tpoxovaga ¢opMmMpyeTcsl aHamnorMyHo TpeTbeMy PEeXuMy, HO
ana obecneyeHnss pexnMoB pe3aHusi Ha YNCTOBOM MPOXOAE,
war TpoxouAbl Ha YMCTOBOM MpOXode NPUHMMAETCH PaBHbIM
Liary 4nCcToBOro Nnpoxoaa.

5.4.28 TpexmepHas gopaboTka

TpexmepHad popaboTka YyrmoB npefHasHadeHa pAns  BblOOPKM
OCTaTOYHOro MaTepuvarna B yrnax, a Takke B ApYrux MecTax, rge ato
HEBO3MOXXHO caenatb WHCTPYMEHTOM c 3agaHHbIMK
reoMeTpuyecknMy napaMmeTpamm Ha TeKylem ypoBHe obpaboTtku.
Ecnu WHCTpyMEHT wuMeeT (PacoHHY0 YacTb, OuMaMeTp KOTOpoW
MOCTENEHHO YMEHbLUIAeTCA K KOHEYHOW TOo4Ke, TO MpU yBENMYEeHUn
KoopamHatbl Z WHCTpyMEeHTa BO3MOXHa obpaboTka 6Gonee “y3kux”
Yy4acCTKOB.

TpaekTopus WHCTPYMEHTa Mpu TpexmepHon popaboTke yrna
npeacraBnsaeT cobon Takyto KPMBYH, NPU ABUXKEHUN BOONb KOTOPOW,
WHCTPYMEHT KacaeTCsa 3aJaloLLlero KOHTypa MOAenn O4HOBPEMEHHO B
Heckonbkux Touykax. KoopauHata Z WHCTpyMeHTa onpegensiercs
UCXOAs M3 TeoMeTpuM WMHCTPYMEHTA M pacCTosHWUS OO0 KOHTypa
MOAENN B KaXKO0M TOYKE.

1-295



SprutCAM

Mcnonb3oBanne  yHkumm  3D-gopaboTkm  yrmoB  MO3BONSET
dopmnpoBaTb OCTpble BHYTPEHHWe yrnbl Ha obpabaTbiBaeMon
mMogenn wu obpabotatb obnactu HebBONbLIOW LWUPWHBLI  OOHWUM
TPEXMEPHbIM NMPOXOA0M UHCTPYMEHTA.

PyHkumst 3D-gopaboTkM yrnoB AONs rpaBMpOBarbHOM onepauum U
onepauun BbIOOPKM 0BOMacTM BKMAKOYAETCA B OKHe 3ajaHus
napameTpoB onepaunn Ha ctpaHuue CtpaTeruu.

5.4.29 Cnocobbl ABMXEeHUA BHU3 B YePHOBbIX

MOCTPO4YHbLIX onepaunsax

B 4epHOBbIX MOCTPOYHBIX W YNpaBRsieMblX oOnepauusix MOXHO
OrpaHNYnTL NepemelleHne MHCTPYMeHTa BHU3. Takue orpaHnyeHus
0COOEHHO aKTyanbHbl, €CNM WHCTPYMEHT U3-3a O0COGEHHOCTEN
pexyllen 4acTu wWnu no npuduHe nnoxoli obpabaTbiBaemMocTu
3aroToBKM MOXET Bpe3aTbCs B MaTepuasn Nulb Mo orpaHWYeHHbIM
YIIIOM.

MoxeT 6bITb HanoXeH OAUH U3 TUMOB OrpaHNYEHUN:

Obpabotka cTporo CcHu3ly-BBepx. [IBUWXeHMe WHCTpyMeHTa
BHYTpU obpabaTbiBaemoro mMaTepunana BHU3 NONHOCTLIO
ucknovaetcd.  Martepuan, ocTaBwWMACA BO  BnaguHax, He
popabaTtbiBaeTca. Takon cnocob uenecoobpasHO MNPUMEHSITL Ha
BbINyKNbIX AeTansax. [deTanb, uMmewowas BnaguHbl WM KapmaHbl
TpebyeT nocnepytoLlen gopaboTku.

HeobpabaTkiBaemeIi
y4acToK

N, BpesaHue nog
' 3a0aHHBIM YINomM

KoHTponk yrna epezaHuns
bez nopaboTKW TEHEBLIX 30H

C 3agaHHbIM MaKCUManbHbIM Yriiom Bpe3aHua 6e3 JopaboTku
TEHeBbIX 30H. [lpy HEOOXOOUMOCTU WMHCTPYMEHT MOXET ABUraTbCs
BHM3, HO TOMbKO Mof yrnoM He Oonble 3agaHHoro. Matepuan,
OoCTaBLUIMCS  BO  BraguHax, Takke He  pgopabaTtbiBaeTcs.
CnepoBaTtenbHo, ANs AeTanell C  KpyTbIMM  CTEHKaMy BrnaguH
TpebyeTtca popaboTtka. MakcumanbHbIA  yron Bpe3aHust [OSHKeH
yCTaHaBnmBaTbCcA B npegenax ot 0° (aHanormdyHo obpaboTke cTporo
cHu3y-BBepx) Ao 90° (To e camoe, YTO 1 6e3 KOHTpOns).
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Boaepar no
obpaboTaHHoMYy

N, Bpesanue noa

Y JaaaHHbBIM YIIomM
A

KoHTponk yrna BpezaHus
¢ nopaboTKOW TeHeBbIX 30H

. C 3apaHHbIM MaKCMMalibHbIM YITIOM Bpe3aHus ¢ gopaboTkon
TeHeBbIX 30H. VIHCTPYMEHT Tak Xe, kak U B npegpiayliem criyyae,
MOXET Bpe3aTbCA B Marepuan 3aroTOBKM Nog yrioMm He Oonblue
3aJaHHOro, HO  [OMOSIHUTENBHO  nNpou3BoauTcsa  gopaboTka
OoCTaBLUerocss BO BnaguvHax martepuana. [dopaboTka npoussognutcs
BO3BpaTHO-MOCTYNaTeNbHbIMA ~ ABWXKEHMSIMW  BOOMb  3anpoca C
OfHOBpPEeMEHHbLIM Bpe3aHMeM Mo 3afdaHHbIM yrioMm. B pesynbTate
dpe3epoBaHnNsl C yKasaHHbIM OrpaHuveHnem obpaboTaHHas AgeTanb
nony4yaeTcs Takasi e, Kak u npu obpadoTke 6e3 KOHTPONA ABUKEHMS
BHM3. MakcuMmanbHbIl  yron  OBWXKEHUA BHU3 OOIMKEH ObiTb
obs3aTenbHo 6onblue Hyns.

Paspemeuc OABM¥eHWe BHHU3
. Be3 KOHTponsi ABMXeHUs BHWU3. HanpaeneHue OBVKEHUS
WHCTPYMEHTa He KoHTponupyeTcs. O6paboTaHHaa aeTanb COOepXKuT
HenopaboTku, 0ByCroBNEHHbIE TONBKO reOMeTpUer MHCTPYMEHTAa.

HeoGpabaTeiBaemein

OBpaboTka ToNLKO
CHWU2Y BBEpX

Cnocob aBmKeHMs1 BHWU3 ANS YEPHOBbIX MOCTPOYHbLIX U YNpaBnsemMblx
onepauuin 3ajaeTcsi B OKHEe 3aJaHus MapaMeTpoB onepauuu Ha
cTtpaHuue Ctpaterum.

5.4.30 Luknbl o6paboTkn oTBEpPCTUM

Lnknbl obpaboTkn ansa onepaumm obpaboTkum OTBEPCTUIA 3adaeTcs B
OKHe 3afaHusl napameTpoB onepauun Ha cTpaHuue Ctpateruu.

MpocToe cBepneHue (G81)

Mpon3BoaUTCS CBeprieHne OTBEePCTUS C YCKOPEHHbIM MOAXOAOM Ha
GesonacHoe paccTosiHie W MocrneaylowyM BbIXod4oM Ha GesonacHyto
MAOCKOCTb.
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Besonachas
TUIOGCECTD

Z besonacHasn ]

Pabovan
rnybuHa

Z min %

Linkn cBepnenust Tuna G81 BkntoyaeT B cebs:

° YCKOpEHHBI NOABOA4 MHCTPYMeHTa ao Z 6e3onacHon.

. Pabounii xog nHCTpyMeHTa Ha pacctosHue Z min.

o YCKOpEHHbIN BO3BpaT WHCTPyMeHTa Ao 6GesonacHow
NSIOCKOCTW.

CBepneHue ¢ 3apepxkon (G82)

Mpoun3soanTca cBeprneHve OTBEpCTMSA C MoaxoAoM Ha 6esonacHoe
paccTosiHue, BblAepXKKOW May3bl Npu AOCTWXEHWM YPOBHS Z min npu
BKITIOYEHHOM LUMMHAENe C MocrneaylowmM BbIXxodoM Ha Ge3onacHyto
NNockocTb. [OnuTenbHOCTb May3bl 3agaeTcsi B CeKyHAax B none
3agepxka (cek).

BezonacHan
NNOCKOCTL

Patoyan /
rnyBuna j///
7 BricToR
Z min

Unkn cBepneHusa Tuna G82 BkntovaeT B cebs:

° YCKOpPEHHbIV NoaBoA4 UHCTPyMeHTa 4o Z 6e30nacHOMN.

. Pabounii xog nHCTpyMeHTa Ha pacctosaHue Z min.

. BbICTON MHCTPYMEHTa.

. YCKOpPEHHbI BO3BpaT MHCTPyMeHTa Ao 6esonacHom
NNOCKOCTH.

Fny6okoe cBepneHue

MpounsBoauTCca nNoaxon MHCTPyMeHTa Ha Ge3onacHoe paccTosiHue U
nocrnegyollee UMKIMYECKOE CBEpreHMe C  Y4eTOM  3afaHHbIX
UYMCIMEHHbIX 3HA4YeHUn rmyouHbl 3axoga Zl n BenuumHbl otxopa Zi,
KoTopble 3agatTcs B nonsx [nybuHa 3axoga (Z1) n BennunHa otxoga
(Zi).

BesonacHan
nnockocTs

Z beaonacHasn

Z(i)

BenuuuHa
PaGouan oTXoaa
myBuHa
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Linkn BkrtovaeT B cebs:
. YCKOpEHHbIV NoABOA UHCTPYMeHTa 4o Z 6e30nacHOMN.

Pabounii xog Ha rnybuHy 3axoga (Z1).
YCKOpPEHHBI BO3BpaT UHCTPYMeHTa Ao Z 6e3onacHon.
YCKOpeHHbIN xo4 Ha pacctosiHue ZI — Zi.
Pabouunit xoa Ha pacctosHue ZI + Zi.
YCcKOpeHHbIN BO3BPaT MHCTPYMeHTa o Z 6e3onacHomn.
YCKOpEeHHbIV Xo Ha paccTosaHue 2*ZI — Zi.
Pabouunii xog Ha pacctosiHue ZI + Zi.
YCKOpEHHbIV BO3BpaT MHCTPYMeHTa Ao Z 6e3onacHom.
MoBTOpeHue waros 7-9 4O NOMHOW rMyOGUHbLI OTBEPCTUS.
YCKOpPEHHbI BO3BpaT MHCTPYMeHTa ao 6GesonacHomn

NOCKOCTH.

CBepneHue ¢ TIOMKOMW CTPYKKU

MponssoauTCa NOAXOA WHCTPyMeHTa Ha GesonacHoe paccTosiHue u
nocrnegyowee LUMKNNYECKOE CBeprieHne ¢ Yy4eTOM  3adaHHbIX
YUCMEHHbIX 3Ha4YeHUn rnybuHbl 3axoda Zl, BenuuuHbl oTxoda Zi 1
3agepXkn, KoTopble 3agalTca B nonax [nybuHa 3axopa (Z1),
BenununHa otxoga (Zi) n 3agepxka (Cek).

BeaonacHasn
MNOCKOCTE

Z(i
% Ben::ﬂuua
Pabouan 2 ; % otxona
TnyGnHa nyGuHa 4-
T\ Gt
z
mn "—"_jlgbucro

Livkn BkntovaeT B cebs:
YCKOpEHHBIV NOABOA MHCTPYMeHTa o Z 6e3onacHon.
Pabouunii xoa Ha rmybuHy 3axoga (ZI).
OTBoA Ha BenunumHy oTxoaa (Zi) u BbICTON.
Pabounii xoa Ha paccTtosiHue ZI + Zi.
OTBOA Ha BENWYMHY Zi 1 BLICTOMN.
Pabouunii xog Ha pacctosiHue ZI + Zi.
OTBOA Ha BENUYMHY Zi 1 BLICTOMN.
MoBTOpeHWe waroB 6-7 4O NOMHON rMybuHbLI OTBEPCTUS.
YCKOpPEHHbI BO3BpAT MWHCTPYMeHTa a0 6GesonacHomn
NOCKOCTH.

HapesaHue pe3bbbl (G84)

MponsBoouTcs MNOAXOA WHCTPyMeEHTa Ha 0Ge3onacHoe paccTosiHue,
Hapes3aHue pe3bbbl C nocrneaywlwmMm NoAbLEMOM Ha paboyem xopy
npv ob6paTHOM BpaLLEeHUN LINUHAENS.

BesonacHas
NNockocTe

v

OBparHoe
BpaLleHue
Z BesonacHan 4_ | wnukgens

PaGouan
rnyBuHa

QbpartHoe
¥ BpaueHve
Z min /"_‘_’_LI{I:I'_HH.D,EI'IH

Linkn ceepneHus Tuna G84 BkrtoyaeT B cebdsi:
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YCKOpPEHHBbIV NoaBoA4 UHCTPyMeHTa 4o Z 6e30nacHOMN.
Pabounii xog nHCTpyMeHTa Ha pacctosHue Z min.

. Peeepc wnuHaens v Bo3BpaT Ha paboyem xogy Ao
©6e3onacHom NNOCKOCTH.
. BoccTaHoBneHne nepBoHaAYanbHOrO HanpaeneHus W’

YacTOoTbl BpaLLEHUs WNUHAENS.
Pactouka tun 5 (G85)

MpousBoauTcA Noaxon WHCTpymMeHTa Ha 6esonacHoe paccTosiHue,
pactouka Ha paboyemM xogQy C OCTaHOBKOW LINMHAENS Ha
MWH/ManbHOM YpOBHE W BbIxO4 Ha paboyem xoay Ha 6esonacHbin

YPOBEHb.
BesonacHan
NNocKOCTh
L el
BrnioyeHue
LNUHOENA
Zbesonacvan __¥_ | ___
PaGouan
rnyGuHa
OctaHos

Z min ::%/% e

Lnkn ceepneHusa Tuna G85 BkntovaeT B cebs:

o YCKOpEHHBI NOABOA MHCTPYMEHTa Ao Z 6e3onacHoNn.
Pabounn xoa MHCTpyMEHTa Ha paccTosiHue Z min.
OcTaHoB WNUHAENS.

Bosspart Ha paboyem xoay 40 Be30nacHOM NoCKOCTH.
BoccTaHoBneHve nepBOHaYanbHOrO HanpaBfeHus |
4YacTOTbl BpaLLEHNsI LWNUHAENS.

PacTtouka Tun 6 (G86)

MpousBoauTcs NOAXO4 WHCTPYMEHTa Ha GesonacHoe paccTosiHue,
pacToyka Ha paboyeM XoQy C OCTaHOBKOW LIMMHAENs Ha
MVUH/MaSIbHOM YPOBHE U BbIXOZ Ha YCKOPEHHOM XoZy Ha Ge3onacHsbii

YPOBEHb.
BesonacHas
NNockocTs
it
BrnoyeHue
wnuHaens
Zbesonackan _ _¥_ | ___
PaBovan
rnyBuHa
OcraHos

WNKHAEN:A
2 w2 /%

Lnkn ceepneHusa Tuna G86 BknovaeT B cebs:

. YCKOpEHHBI NOABOA MHCTPYMeHTa Ao Z 6e3onacHoNn.

. Pabounii xog nHCTpyMeHTa Ha pacctosHue Z min.

. OcTaHoB WnuHAens.

. YCKOpPEHHbI BO3BpaT WHCTPYMeHTa Ao OGesonacHow
NNOCKOCTH.

o BocctaHoBneHve nepBOHAYanbHOrO HanpaBneHus U

4acToTbl BpaLLEHUS WNUHAENS.
Pactouka tun 7 (G87)

MponsBoaUTCA MOAXOA MHCTPYMEHTa Ha GesonacHoe paccTosiHue,
pacToyka Ha paGoyem Xxody C OCTAHOBKOM LUNMHAENs Ha
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MUHUMalNIbHOM ypoBHE C OTBOAOM BpPYYHYHO [0 ©e3onacHomn
NJIOCKOCTHU.

BesonacHan

v

Bkniouenue
WNWHAENA
Z BesonacHan 4_ i

Patouyasn
rnyBuHa
OcraHoe
WnMHAena
Z min A,

Linkn ceepneHuns tuna G87 BkniovaeT B cebs:
YcKopeHHbIN NoaBoa MHCTpPyMeHTa 4o Z 6e3onacHom.
Pabounii xog MHCTpPYMEHTa Ha pacctosiHve Z min.
OcTaHoB WwnuHaens.
OTBOA Bpy4Hyto [0 6e3onacHol NIocKoCTy.
BoccTaHoBneHve nepBOHAYanbHOIrO HanpaBfieHus wu
YacTOTbl BpaLLEHUs LWNMUHAENS.

PacTtouka Tun 8 (G88)

Mpoussogutcs noaxod MHCTPyMeHTa Ha 0Ge3onacHoe paccTosHue,
pacToyka Ha paboyem xoay C BbICTOEM U MOCeAyHoLEN OCTaHOBKOW
WNUHAENS Ha MWHMManbHOM YpOBHE C OTBOOOM BpPYYHYH [0
©e3onacHom NAOCKOCTU.

BesonacHan

¥

Brnoqenne
WINMHAENS

Z BesonacHasn

__________ S, J

Fabouan .
rnyGuHa Bricroit--=
OcraHos
WnrHgens
Z min

Linkn ceepnexus Tuna G88 BkritoyaeT B cebsi:

° YCKOpEHHbIV NoABOA UHCTPYMeHTa 4o Z 6e30nacHOMN.
Pabounii xoa MHCTpPYMeHTa Ha pacctosiHve Z min.
BbicTon.

OcTaHoB WnMHaens.

OTBOfA Bpy4HYt0 40 6e30nacHOM MITOCKOCTMY.

BoccraHoBneHne nepBoHa4YanbHOrO HanpaeneHus u
4YacTOTbl BpaLLEeHUs! LWNUHAENS.

Pactouka Tun 9 (G89)

MpounsBoauTca Noaxod WMHCTpyMeHTa Ha GesonacHoe paccTosHue.
PacTouka Ha pabo4yemM xo4y C BbICTOEM M Nocreaylollein oTBoAOM Ha
paboyeM xoay Ao Ge3onacHo NMoCKOCTy.

EBezonacHas

|

BricTon

Pabouan
rnyBuHa

Z min
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Unkn cBepneHusa Tuna G89 BkntovaeT B cebs:

° YCKOpPEHHBbIV NoaBoA4 UHCTPYMeHTa 4o Z 6e30nacHOMN.
. Pabounii xog nHCTpymMeHTa Ha pacctosaHue Z min.

. BbicTon.

. BoaBpart Ha paboyem xogy 40 ©e30nacHOM NI0CKOCTH.

O6paboTka oTBepCcTUA MO cnupanu

MeTog npegHasHayeH aong obpaboTkM KpyrnbiX OTBEPCTUNA, ANAMETP
KOoTopblX Oonblle AnameTpa WHCTpymeHTa. ObGpaboTka OTBepCTUi
nNpPoOn3BOAMTCS CnUpaneBuMaHbIMM XO4aMW WHCTPYMEHTa (ABWXEHue
OC/ BpaLEHUa MO OKPYXHOCTU OOHOBPEMEHHO C PaBHOMEPHbLIM
onyckaHuem WHCTpymeHTa). [OuameTp cnupanu BbiOupaeTca B
COOTBETCTBUM C 3aaHHbIM AuamMeTpoM OTBEPCTUS W pasMepoMm
WHCTPYMEHTA.

20

>

BesonacHas
MNOCKACTE_

O6paboTka no cnupanu BkNO4YaeT B cebs:

° YCKOpPEHHBIN NOABOA MHCTPYMeHTa Ao Z 6e30nacHON.

. CnupaneBugHbin ~ pabounii  xo4  MHCTPYMEHTa [0
rmyovHbl Z min. duameTp cnupanu paBeH pasHOCTU MeXay
OnamMeTpoMm OTBEPCTUS U AMaMEeTPOM MHCTPYMEHTA, a CKOPOCTb
onycKkaHusi MHCTPYMeHTa onpegensieTcs yrinom BpesaHus <a>
unu warom cnupanu Hi.

. Mpoxop, NO OKPY>XHOCTU Ha HWXHEM ypoBHe. [dnametp

OKPY)XHOCTW paBeH AnaMeTpy cnvpanu.
OTx0pf K LeHTPy OTBEPCTMS.
. Moabem Ha yckopeHHoOM nogade p[o GesonacHoum
NOCKOCTH.

BbiGopka Kpyrnoro konogua

MeTon npegHasHaveH AN 06paboTKM KpyriblX OTBEPCTUN, AUaMeTp
KOTOpbIX Ha MHOro Gonblle avameTpa MHCTpyMeHTa. BbiGopka
maTepuana W3 OTBEpPCTUA Npou3BOOUTCHA CINOAMU. MIHCTpyMEHT
BpesaeTcs MO CnuMpanu K KaxgoMy CIiolo, a 3aTeM paclumpsieT
oTBEpPCTME OO0 Tpebyemoro [AuameTpa [ABWKEHUMEM MO chvpanu
ApxvMeZa C YUCTOBbIM TMPOXOAOM (Ope3bl MO  OKPYXKHOCTW.
TpaekTopusi MHCTPYMeHTa Mo cnupanv GyaeT OCyLLeCTBNSATLCSA Npu
MOMOLLIM KPYTrOBOM annpoKkcumauum
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Bbibopka kpyrmnoro konogua BkrnovaeT B cebs:
. YCKOpEHHBIV NOABOA MHCTPYMeHTa go Z 6e3onacHon.
. BpesaHne no cnvpanu Ha rmyouHy 3axoga Zl. dnameTtp

cnupanu Ds 3agaeTcsa B npoueHTax oT AuameTpa MHCTPYMEHTA,
a CKOpOCTb OMyCKaHWs WHCTPYMEHTa onpedensercs yriom
Bpe3aHusa <a> unu warom cnupanu Hi.

. OswxeHne no cnupann Apxmmega Ha 3TOM YPOBHE C
warom <S> [0 BbIxOAa OCUM BpalLeHUs WMHCTPYMEHTa Ha
OKPYXHOCTb C [AMamMeTpoM paBHbIM  PasHOCTU  Mexay
OnamMeTpoM OTBEPCTUS U ANAaMETPOM MHCTPYMEHTA.

. HncToBon Npoxod No OKPY>XHOCTU YKasaHHOro agnamMetpa
0e3 n3MeHeHuns ypoBHS.
. MoBTOpeHne waroB 2-4 0O AOCTMXKEHWUst Tpebyemon

rmyGuHbl  OTBEPCTUS, C MepexodoM K Touke Hadana
crnepytoulero Bpe3aHust 6e3 M3MeHeHUs ypoBHSI.

° OTx0pf K LEHTPY OTBEPCTUS.
° MogbeM Ha yckopeHHoW nopjadye Ao 6GesonacHom
MNOCKOCTW.

5.4.31 KopoTtkuin nepexon

KopoTkHiE nepexoa o
T

) PaccToAHHe =) i

(%) %D WHCTP. 300 =5

..

MapameTp «KOPOTKMI nepexon» onpenensieT crnocod nocTpoeHus
nepexoga npw coeguHeHun pabouux xopos. B Tom cnyyae ecnu
coeauHsieMble TOYKM TPAEKTOPUM HaXOASATCA Ha paccTosiHum Bornblue
yKa3aHHOW BENWYMHbI, TO Nepexo BbINOMHSAETCA yepe3 GesonacHyto
nnockoct. B npoTMBHOM crnydvae nepexod BbINOMAHAETCA MO
KpaTyanLiemMy pacCTOSHMIO.

5.4.32 loBopoTHasA ocCb

B cucteme wnmeeTcs BO3MOXHOCTb WHOEKCHOW YeTbipéX W NATU
koopauHaTHow obpaboTkm (3+1 n 3+2). To ecTb, B Hayane onepauuu
MOBOPOTHbIE OCW YCTaHaBMNMBAOTCS B Tpebyemoe nonoxeHue u
npou3BoauTca TPEX KoopanHaTHast obpaboTka.

OnucaHnMe HanMMuuMss U PachofiIOKEHUs  MOBOPOTHLIX  OCEMN
MPOM3BOAMTCA B  MNapaMeTpax  TeXHONOrMyeckoro  npouecca
(kopHeBoro yana pgepeBa Texmpouecca). B 3aBucumoctn oOT
KOH(UIypaumum cTaHka MOBOPOTHbIE OCU MOTYT ObiTb HEAOCTYMHbI
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MepBas ocb

(TPEX KOOpAMHATHBIA CTaAHOK), OOCTYMHa TOMbKO OfHA MOBOPOTHAas
OCb (4YeTbIPEX KOOPAMHATHBIN CTAHOK) MM 06e MOBOPOTHLIE OCK (NATK
KOOpOWHATHBIA CTaHOK). PacnonoxeHne v HanpaBreHne NoBOPOTHbIX
OCel ykasblBaeTCs B cCUCTeMe KoopauHaT cTadka. [lpu 3apgaHuum
napaMeTpoB [Afig MNATW KOOPAMHATHbIX CTAHKOB CYMTAeTCs, 4To
nepsasi OCb BpallaeT CTONT OTHOCUTENbHO HEMOABMXHOW CTaHWHbI, a
BTOpasi ynpasBnseT naTPOHOM, YCTAHOBMNEHHOM Ha 3TOM CTone.
MapameTpbl BTOPOM MNOBOPOTHOW OCWU 3ajalTcss Npu  HYNEeBOM
NONOXEeHUN NepBoNn.

MonoxeHne NOBOPOTHLIX OCEW AN KaXAOW W3 TEXHOIOMMYEeCKMX
onepauun 3agaéTca B OKHe napameTpoB. [ns kaxgoro HOBOro
MOMOXEHUS  MOBOPOTHbIX FOMOBOK aBTOMATMYECKM COo3JaéTcs
COOTBETCTBYIOLLAA floKanbHasa cuctemMa KoopamHaTt. Bo3MoXHO Tak xe
npeaBapuTeNnbHOE COo34aHne NoKarnbHbIX CUCTEM KOOPAMHAT MO yrram
NnoBOpPOTa BOKPYr 3afdaHHbIX ocein. Bbibop nonoxeHus 3agaHvem
fnoKanbHOW CUCTEMbl KOOpAWHAaT [OOCTYNeH B OKHE MapameTpoB

onepauum.

Btopas ocb

5.4.33 Y4eT ropusoHTanbHbIX NIOCKOCTEN

Mpn BKMOYEHUN 9TOM PYHKUMU MPOU3BOAATCH [OOMNOMHUTENbHbIE
npoxoabl  MHCTPYMEHTA Ha Tex YpOBHSX, [rAe  uMmetlTcH
ropu3oHTarbHble NIIOCKOCTM. 3710 nossonsieT WCKNIOYNTb
HeobXOAMMOCTb OOMOSIHUTENBbHON 00pPaboTKM 3TUX MOBEPXHOCTEN.
DYHKUMA OOCTYMHa B MOCMOMHOW YMCTOBOW, MOCMOMHOW YEpHOBOW U
KOMOWHUPOBAHHOW onepauusx.

Z Z

O6paboTka ¢ PUKCUPOBAHHBIM LLIArOM OBpaboTka C y4eTOM ropn3OHTasbHbIX
MnockocTten

B nocnoniHom  o0OpaboTke  YpOBHM  npoxoda  MHCTPYMEHTa
onpenensioTcs BEMMYMHON Liara, 3agaroLlero TOMWmMHY CHUMaeMOoro
maTtepuana. [lpu BKNIOYEHUN QYHKUMM yyeTa [OpU3OHTarnbHbIX
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MAoCKoCTei,  War  CTAHOBUTCA  MepemMeHHbiM. Ecnn  Ha
o6pabaTbiBaEMOM CIlO€ MMEKTCS FOpM3OHTalbHbIE MAOCKOCTU, TO
BEJIMYMHA BbIMOSIHAEMOro Luara KOPPEKTMPYeTCcs TakuM 06pasom,
YTOObI MHCTPYMEHT MpoLUen BAOSb MMEIOLLMXCS MIIOCKOCTeN. YPoBEHb
crieylolero npoxoda pacCcYUTbIBAeTCs OT MOCMEAHEro YpOBHS C
y4eToM 3a4aHHOro Lwara.

5.4.34 CrnaxuBaHue yrrnos

PaBHomepHoe

Pasron LBWDKEHVE

TopmoxeHne \

lMpn pe3kon CMEeHe HanpaBieHWUs OBWXEHWS WMHCTPYMEHTa CTaHOK
BbIMOMHAET TOPMOXEHWE Meped pasBopoOTOM, a 3aTeM 3aHOBO
BbIMOSTHAETCA Pa3roH. YKasaHHbI akT npuBOAMT K Bubpaumsim,
ObICTPOMY M3HOCY MHCTPYMEHTa M cTaHka. [lpobrnema MoxeT ObiTb
pelweHa, ecnu TpaekTopus He 6yaeT umeTb W3MOMOB MIM KX
KOnn4ecTBo 6y,u,eT MWHUMalnbHbIM. D,J'Iﬂ 3TONo0 B cuUcteme mmMmeetTcsa
YHKUMA  CKPYINEHWs  TpaekTopuuM  3afaHHbiM  paguvycoMm  npu
06paboTKke BHYTPEHHUX YrNOB MOAEMN.

Mpumep 06paboTku Co CKPyrneHnem yrmos.

5.4.35 Tlponyck oTBepcTUNn

OuyeHb 4acTo reomeTpuyeckas Mogenb U3Jenvs MMeeT OTBepCTus,
0obpaboTka KOTopbIX Oblna Npou3BedeHa paHee unu npeanornaraeTcst
Ha cnegyrowmx atanax. B aTtom cnyyae npu o6paboTke NOBEPXHOCTH,
Ha KOTOPOW MMeeTCs OTBEPCTNE, OHO MOXET ObITb NPOUrHOPUPOBAHO.
UrHopupyemble oTBepcTMs MoryT 6biTb  mobon  dopmbl  (He
obsi3aTenbHO Kpyrnble). 3agaBaembini pasmep onpegenset guameTp
AncKa, KOTOPbIN MOXET MOMHOCTLI0 HaKPbITb OoTBepcTMe. B npegenax
OTBEpPCTMSA [OBMXKEHUE WHCTpPyMeHTa OyaeT OCyLecTBASATbCA Ha
NPOAOIMKEHNM OrpaHUYMBalOLLEN €ro NMOBEPXHOCTH.
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5.4.36 Cnocobbl obkaTa Hapy)XHOro yrna

Dyra obkaTta ORKaTHIESEMBIA ¥ ON

IKEMANCTEHTS % PalSiouuli KoHT Yy

B SprutCAM vmeeTcsa aBa Tvna obkata BHELUHMX YITOB KOHTYpa:
e M0 Oyre;
e 0 KacaTernbHON.

O6kaT yrma BO3MOXeEH TOMbKO B peXume BbiBOA TpaekTopuu
SKBUOWNCTAHTHOM 3afjaHHOMYy KOHTypy. Bbibop cnocoba obkarta
npou3BoguTca B OkHe [lapameTpoB onepauunm Ha CTpaHuue
Ctpaterma Ha naHenu Tun o6kata yrna BbiGopom pexuma
<Mo gyre> unu <lMo kacaTenbHON>.

THn obkaTa yrna:
()Mo avre
)Mo KacaTensHoH

I'IpV| obkaTe no gyre B yrosl Tpaektopnn BnucCbiBaeTcAa Ayra, paanyc
KOTOpOVI paBeH BeJTMYNHE SKBUOANCTAHThI.

B pexume <[llo kacatenbHOM> B HanpaBfeHWW KacaTeNbHbIX K
obkaTblBaeMbIM y4acTkam KpMBOW [OOCTpamBalTCs OTPE3kn Ha
BENUYNHY OKBUAMCTaHTbI. ECnn BHOBb MOCTPOEHHbIE YYacTKM He
nepecekalTcs Mexay coboi, TO Mexay HAMM JocTpavBaeTtcs
coeauHsALWMN OTpe3oK. Ecnn xe BHOBb MOCTPOEHHbIE Y4acTKu
nepecekarwTCs, TO KaXabli M3 3TUX OTpe3koB obpe3aeTcsd OO0 TOYKM
nepeceyeHus.
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5.4.37 MNopspok o6paboTkm (No crosam nnu
Konoguam)

Mpn obpaboTke HECKONbKMX KOHTYPOB B HECKOMbKO MPOXOAOB MO
YPOBHIO Z [0MNyCTMMbI [ABe nocrnegoBaTernibHocTM 06paboTku. [Mpu
06paboTke NO crnosiM nocne BbINOMHEHUSS MEPBOro npoxoda no
NepBoMy KOHTYPY MNpOU3BOAUTCHA MEepexos K BbINOMHEHWIO MepBOro
npoxoda Mo crneayroLemy KoHTypy. [epexos K BbIMOIHEHWIO BTOPOro
npoxoda npou3BOAWTCA Mocrne Toro, kak Obinm obpaboTaHbl Bce
koHTypa. Npn obpaboTke No konoguam BHayarne BbIMOMHAIOTCA BCe
npoxodbl BAOMb MEPBOrO KOHTypa, 3aTeM BCe nNpoxodbl BAOIMb
BTOPOro KOHTypa u T. 4.

1
2 3

4

Mo konoguam Mo cnosim

5.4.38 Cucrtema KoopauHaT onepauum

B cucteme wuvmMeeTcd BO3MOXHOCTb AN  NpOrpamMmMupoBaHus
06paboTku ¢ HeCKonbKUX yCTaHOBOB. Bce onepaunn ogHoro ycraHosa
OOMMKHbI  UMEeTb  OOMHAKOBYK CUCTEMY koopauHaTt. Cuctema
KOOpAMHAT onepauuy onpegensieT CUCTEMY KOOpAMHAT 3aroTOBKU U
ycTaHaBnuBaeTcs B OkHe [lapameTpoB onepauum Ha cTpaHuue
MapameTpbl. B kayecTBe cMCTEMbI KOOPAMHAT onepaunm MoXeT ObiTb
BblOpaHa ntobas w3 paHee CO30aHHbIX B MNporpaMmme CUCTEM
KOOpAMHarT.

Cvctema koopauHart
onepauuu

V4

mobGanbHas

A/\/ cucrtema KOOp,ElI/IHaT
X Y
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5.4.39 Bpe3aHue MHCTpPyMeHTa.

BpesaHue uWHCTpymeHTa npeacTaBnseTr coboll  nepemelleHve
WHCTPYMEHTA C YPOBHS MIOCKOCTU Mepexofa MHCTPYMeHTa no ocu Z
[0 BEpPXHEro ypoBHsi 06paboTku getanu, KOTOpbl 3a4aeTcsl B OKHe
3afaHuss napameTtpoB. Ecnm  ypoBeHb nmockocT  nepexoaa
coBrnagaeT ¢ BEPXHUM ypoBHEM 0b6paboTku AeTanu, Hanpumep, npu
nepexofe BOKPYr 3aroTOBKW, Bpe3aHWe OoTcyTcTByeT. BpesaHue
COCTOUT M3 OBYX 4YacTel - NepemeLLeHNe Ha YCKOPEHHOW mnogade u
nepemelleHve Ha paboyen nogadve. lNpu HeEOHGXOAMMOCTU MOXHO
ucnonb3oBaTb  TONBKO  OOMH  PEXUM -  KOrga  BpesaHue
OCYLLECTBMSIETCSA TONbKO Ha YCKOPEHHOW nogade, nubo Korga TonbKo
Ha pabouyeit nogave. BpesaHue [ormkHO GbiTb opraHM3oBaHo Moo 3a
nrowlagblo  3aroToBkM, NMbGO B nNpeaBapuTeNlbHO MNPOCBEPSIEHHOE
oTBepcTue. lMapameTpbl BpesaHus 3agjatoTcsi B OkHe [lapameTpos
onepaumun Ha ctpanuue Moaxod. 3agaHHble napaMeTpbl JEACTBYIOT B
npegenax BCEN onepauum He 3aBMCMMO OT TOrO, CKOJSIbKO KOHTYpPOB
obpabaTbiBaeTcs B onepaumu.

¥poEEHE
MEpEK MHYeHA

NOAGHK ¥poeeHs BesonacHok

| —— 1 NADCKOCTH

BepoHMi ypo EEHE
FATOTOEKN

¥POBHW —
ofpafoTrK ]

ypOBeHb nepekrn4yeHna nogadm MOXHO 3agaBaTb OBYMA crnocobamu
- KaKk abContoTHOe 3Ha4YyeHne B TEKyLLeN CUCTeME KOOpPAMHAT (TOYHO
TaK Xe Kak 3agaHue Ge3onacHoOM MMOCKOCTU, a TaK e BEpPXHero u
HWKHErO0 YPOBHSA 3aroTOBKW), NUMOO Kak pacCTOsiHUe OT BEpPXHEro
YPOBHS 3aroToBku. 3afjaHue ocyllecTBnsieTcs B okHe lNapameTtpoB
onepauum Ha cTpaHuue NMoaxon-OTxopa,.

5.4.40 3apaHue ynctoBoro npoxoaa B nyockoctu XY.

YuctoBor npoxod QAN 3aMKHYTbIX W Pa3OMKHYTbIX KPWBbIX B
onepauusix 2D obpaboTkn HacTpanBaeTcs B 3aknagke CtpaTteruns.

YMCTOEDH NPOX0A B NNaHe

Mpwnyck npoxoaa: 0.3

x
[[] Taneso Ha HitHeM ypoeHe v

Mpn BKkIIOYEHMM 3TOM onuum Ha pgetanu OygeT  ocTaBneH
OONOSHUTENbHBIA  HEBOMbLUOW MNPUMYCK, KOTOpbIA OyaeT CHAT
nocneaHnMM 4YMCTOBbIM MPOXOA0M. 3710 nossonser nony4yunTb oonee
BbICOKOE Ka4yeCTBO rOTOBOW NMOBEPXHOCTMU.

BennunHa npunycka moxeT 6biTb 3agaHa kak abcontoTHas BenuymHa
UNu B NpoLeHTax oT gnametpa dpessbl.
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Tpearyer: mog
HHCTEOEOH
TP OXoE
lar
HEPHOBBL
T 0X0ACE
COoog
Mooz (yEmEiers
(yAmmese) EOHTYh )
Tomonx ’5/ OTxog o
HOmOAY e OTHOZAA

5.4.41 3apaHue yepHOBOro npoxoaa B nnockoctu XY.

UepHoBOV Npoxod ANA 3aMKHYTbIX W Pa30MKHYTbIX KPWBbIX B
onepauusax 2D obpaboTkm HacTpamBaetcda B okHe [lapameTpoB
onepauum Ha cTpaHule CtpaTerus.

UepHOBRIE NPOX0AE! B NNaHe
LLmpKHa nonace: (1
Lar:

C' PaccToanme 1a

ot
() %60 MHCTP, =0 W 111
r i r

I'IpM BKMIOYEHNN 3TOM onunmn npunyck c getanu 6y,u,eT CHMMaATbCA He
MaKCUMarnbHO BO3MOXHbIN, a CTporo COOTBeTCTByIOLLI,I/Iﬁ 3agaHHbIM
napameTpam. BennumHa npunycka MoxeTt OblITb 3agaHa Kak
abconTHas BENUYMHA UK B npoueHTax oT gunameTpa cbpe3b|.

ITprarycE mog,
TIHCTEOE O
T oxog
ITar
UEpPHOBEL
IPOXOA0E
OTog
Tomog (yAmmEeEy
(FmTHEHeHHE) KOHTYRE]
Tomon & 5/ COmeog ot
omoay . OTXOfgA

5.4.42 OOGpabGoTka no cnupanu.

Mpn obpaboTke 2D KpMBLIX CyLECTBYET BO3MOXHOCTb MOJTyYEHMS
Tpaektopum B Buae cnupanu C npoekumerd Ha nnockoctb XY
coBnajamwllern C KpuBoW. Takum o6pasom, B YNpaBMsOLLYIO
nporpammy MoxeT ObiTb cchopmmpoBaH kagp Buga G2/G3X:Y:Z:R..
Ha HwkHeM ypoBHe 06paboTkm MoXeT ObiTb 3a4aH YMCTOBOW MPOXOA
BOONb BCEN KPMBOW. A TaK X€ MOXET ObITb Ha3HayeHa BenuyuHa
CrnaxmnBaHUsa ONs CONPSKEHWUst Cnvpanu KU 4YNCTOBOro npoxofa Ha
HWKHEM ypoBHe. CrnaxuBaHue onpenensieTcs BennmynHon paguyca.
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CfpaboTia no ciMpani
YHCTOEOR Npoxoa,

|:| CrNaHEaHe

KonuyectBO BUTKOB cnuvpann 3aBUCUT OT  YCTaHOBIEHHbIX
napameTpoB cucTembl. B cnyyae ecnu oTknounTb 06paboTtky no
cnvpanu, cuctemMa CreHepupyeT TpaekTopuilo C TFOPU3OHTarnbHbIM
OBWXEHWEM UHCTPYMEHTA Tak e B COOTBETCTBUM C YCTaHOBMNEHHbLIMU
napamMeTpamu CUCTEMBI.

lMpn ycTtaHoBNeHHOM dnaxke "yucTtoBoM npoxoa” Oyger
CreHeprpoBaH rOPM30OHTAalbHbIA Yy4AaCTOK TpaekTopumn Ans ob6paboTku
aHa.

Mpn BKMAOYEHHOM pexume "crnaxuBaHue" nepexo UHCTPYMeHTa B
rOpM3oHTarnbHy NIOCKOCTb OcyLlecTBnsaeTcs 6e3 nsnoma no gyre c
3agaHHbIM  paguycom. 3Ta  dyHkums ocobeHHo Heobxoauma B
YCNOBUSAX BbICOKOCKOPOCTHOW 06paboTku.

5.4.43 YucrtoBou npoxopn no ocu Z.

B onepauusax 2D,2.5D o6paboTku, mMeeTcsi BO3MOXHOCTb BKITIOYEHUS
YMCTOBOrO NPoOXoda B MMOCKOCTM napannensHon nnockoctn XY Ha
HWKHEM YpPOBHE, KOTOpbIA 3adaeTcss B MapamMeTpax onepauuu.
Mpeabigywme npoxoasbl aBTOMaTU4eCKu pacnpegensatoTca
paBHOMEPHO No ocu Z.

War no 2
(O Paccrosnme (20

(%) %0 MHCTP. 100

() Konmaecten |1

4

[]4mcTosoi npoxoa,

5.4.44 Wcnonb3oBaTtb 3D 06paboTKy

KMcnonesogate 30
W
obpaboTiy @

Mo3BonsieT nony4yatb TPEXMEPHYI0 TPAEKTOPUIO WHCTPYMEHTa Ans
yOaneHus matepuana Ha ydacTkax, He JOCTYMHbIX Ans 06paboTku Ha
[aHHOM YpOBHe (Hanpumep, BO BHYTPEHHMX yrrax).

5.4.45 Paspewntb obpaTtHoe HanpaBrieHue

PazpelwmTe 0BpaTHOE f
HaMNpaBnEHHe

B onepauusix 06paboTk1 KpUBOW AOMycKaeT ABWXEHWe BOOMb KPMBOW
B CTOPOHY, MPOTUBOMNOMOXHYIO YKasaHHOWM Nonb3oBaTternem, ecnn aTo
Mo3BOSIAET YMEHbLUNTL OJIMHY XONOCTbIX XO40B.
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5.4.46 Annpokcumauusa KpUBbIX

ANNPOKCHMMPOBETE KPHEGIE

AonycTHMoe OTENOHEHME

0.0z

B TPAEKTOPUK MHCTPYMEHTa pobaBnstoTcs ayru. Ecnn B oOKHe
HaCTpoOeK onuna Ho6aBnAatb AYrn B TPDAEKTOPUIO OTKITKOYEHa, TO Ayrn
B TPpaeKTopuio nobaBneHbl He 6yp,}/T.

5.4.47 MuHuMMM3aLUUA XONMOCTbIX XO040B

MHHHMHISUHA XON0CTEE 4
*OA0E
v

Mpy BKMIOYEHHOM pexrMe OBWXKEeHWE BOOMb 3adaHHbIX KPUBbIX
NPOV3BOAMTCA, TaKUM 06pa3oM, YTOGbl cyMMapHas AnvMHa XONOoCTbIX
XoOoB O6blna MuHMManbHa. B npoTuBHOM cnyyae o6paboTka
NPOV3BOAMTCA COrNacHo Nnopsiaky onpeaeneHHoMmy B okHe Mogens.

5.4.48 OGpaboTka no crnosam

[ otpatoTra na cnoam [

222>

Cnowv maTtepuana MoXeT ObITb yganeH 3a HECKOIbKO NMpoxogoB. [Ons
3TOro Heobxogumo BkNOUUTL pexum Ob6paboTka No  crosim.
KonnyecTBo MNpoxodoB onpedenseTcss BbICOTOW CIos, 3agaHHOW B
naHenu BbicoTa Bpe3aHusa u warom no ocun Z. lWar no ocu Z moxeTt
ObITb 3ag4aH abCOMTHLIM 3HAYEHNEM UMK B NMPOLEHTax OT guameTpa
WHCTPYMEHTA.

5.4.49 BbicoTa Bpe3aHuA

BEICOTa BpEsaHNA
() OT NpeabIAYWLErD YPOBHS
(o7 yposHa () [0

Oifnytmna (HY 0

Ha naHenu BbicoTa Bpe3aHuA 3aaeTcqa BbiICOTa CHMMaemMoro cros,
B 4aCTHOCTM OHa onpeaendeTr 3HadYeHue YpPOBHA Z, Ha KOTOpOM
BKMIOYNTCA 3a4aHHbINA TUN Bpe3aHuA.

o OT npepbiaywero ypoBHA - BpesaHue BknountCs
cpasy ke Npu OBWKEHNW BHU3 K CnieayoLemMy YPOBHIO

. Ot ypoBHA Z - cxema Bpe3aHus Bcerga Oyger
BKMOYATLCA NPU ABUKEHUN BHU3 OT 3a4aHHOIO YPOBHSI.

o FnyébnHa H - cxema Bpe3aHus BKIOYUTCA Ha

paccTosiHun H oT obpabaTbiBaemMoli NIOCKOCTU.
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5.4.50 HauyuHaTb BbIOOPKY

HaumHaTe BsBopKy

i3 arorom PN

(B ueHTpe 0BnacTH (He peroMEHAYETCA)

CTpaTel’I/Iﬂ nepemMeLlleHmna MHCTpyMeHTa B npenenax oA4HOro Cro4,
onpepgendaeTca B MNaHenu HaumHatb Bbl60pKy. Ecnn HaumHatb
BbI60pKy B UeHTpe obnactu, TO ANUHa TpaeKkTopun B MJIOCKOCTU
6y}J,6‘T MeHblle, HeXenn eciin Ha4dynHaTb BbIGOpKy U3-3a 3arotoBKMU.
Ho B atom cny4yae WHCTPYMEHT 6y}J,6‘T onyckatbCA B MaTepuarn
3arotoBkMm pOaxe B TOM Cllyydae, eclin MOXHO OnyCTuUtbCA 3a
3arotoBkon. Kak cnegcreve mMallvMHHOE BpemMA MOXeT 3Ha4YnTeslbHO
BO3pacTaTb 3a CHEeT NpMMEeHEeHUA CXeMbl Bpe3aHuA.

5.4.51 YucrtoBoun npoxopn no Z

YHETOEOA NpoxXo4 No 2 H

MpHnyck (HY 3 :f_

Ons 3agaHva TOMWWMHBI CrOS CHMMaeMoro Ha YMCTOBOM nNpoxogde,
HeobxoamMmo BKNOUUTL onuuio YuctoBon npoxod no Z u BBECTU
NPUNYCK Ha Y4CTOBOWN Npoxos.

5.4.52 HanpaBneHue pe3aHus

HanpaBneHve pesaHus onpegensieT B KakOM HanpasneHun Oyget
BeCcTuCb o0b6paboTtka. Martepman MoxeT cHuMaTtbca nubo K ocu
BpaLLeHMs NGO OT Heé.

K ocu Ot ocun

Mpn ncnonb3oBaHMM MHCTPYMEHTA ANS HAPY)XHOrO TOYeHUs criegyet
MCnonb3oBaHNsi o6paboTKy K ocu BpalleHus. O6paboTKy OoT ocwm
cnegyet MNPUMEHATb  NPU  UCMOSb30BaHUWM  MHCTPYMEHTa  ans
BHyTpeHHero ToudeHus, [pn obpaboTke OoT ocu cnegyeT ybeamTtbes,
YTO B 3arOTOBKE €CTb LEHTpanbHOe OTBEpPCTUE [OCTaTOYHOro
AvameTpa Ans 3axoga MHCTPyMeHTa.
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5.4.53 YepHoBoOM npoxop

YepHoEoll npoxo,

W ar
1

3aroToBKM MOryT OTMMYaTLCA pa3MepaMi OT PaCUETHbIX 3HAYEHWI,
Ha HMX MOXET BbiTb OKanuHa U pasnuyHble UcKaXeHus reometpumn. B
3TOM criyyae nepBblii NPOXOA ABMAETCA CaMbIM TSKEMbIM C TOYKMU
3pEHNsT  YCMOBUN pE3aHMss U Harpy3oKk Ha MHCTPYMeHT. [ns
ONTMMM3ALMM  MpoLecca pPesaHMsi U YMEeHbLUEHUs  Harpysok
LlenecoobpasHo UCMosb30BaTh CTPATENI0 YePHOBOTO NPOXoaa.

YepHoBOW npoxon Mo3BorisieT 3ajaBaTb TOMWMHY CHYMAaeMoro
maTtepuana oTAernbHO A4S MepBOro nNpoxoAa. YMeHbLUEHMWE Lara Ha
NepBoM MNPOXo4e MO3BOMUT YMEHbLUWTb Harpy3ky Ha MHCTPYMEHT U
UCKIIOYNTb €ro MOOMKY.

5.4.54 YucrtoBoun npoxopn

HucTosok npoxog

War
1

k.onuiecTen
1

[N noBbIlWEeHNA kayecTBa TOPLIOBOW NMOBEPXHOCTM nocre o6paboTku
crieqlyeT UCMosb30BaTb CTPaTErnio YNCTOBbLIX MPOXOAO0B.

YuctoBor npoxoa 3agaéT TOMNWMHY CHUMaeMoro Martepuana u
KONIMYECTBO MPOXOAOB C YKasaHHbIM LIaroM. YMeHblUeHue Lara
NO3BOSIUT NOSy4nTb Goree rnaakyto NoBepXHOCTb Nnocne o6paboTky U
UCKIIOUMTb Mocneayowmne (UHWLLHBIE onepauuMn Ans TopLeBoW
MOBEPXHOCTH.

5.4.55 HanpaBneHue pe3aHus

HanpaeneHue pesaHMA

MNpogoneHoe -
Ctpaterus onpegensieT pacnonoxeHne paboumx Xogos, Npy KOTOPOM
OyaeTt npon3BoanTbcst 06paboTka.

Bo3MOXHbI cnegytoLme pacnonoXxeHmsi paboumx XO4oB:

i

7

— T

[opusoHTanbHble  BepTukanbHble XOoabl O6paboTka nog
xoapl yrnom

HanpaeneHve o6paboTku CnyXkuT AN ONTUMM3AUMM TPaekTopuu
06paboTku AN reoMeTPUM KOHKPETHOMN AeTanu.
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Fopu3oHTanbHbIE XOAbl ONTUMarnbHbl Npu 06paboTKe ONMHHBIX
BanoB, [OMMHA KOTOPbIX 3HAYUTENbHO MPEBbLILWAET  BEMUYMHY
anameTtpa.

BepTukanbHble XxoAbl cregyeT WCMosfb3oBaTb, e€cnv  AvameTp
3aroTOBKM paBeH AfIMHE 3aroToBKU Unn Gonblue eé u pasHuua Mexay
ONaMeTpoM 3aroToBKM W MoOZenM OOHOro nopsigka C  AfIMHOM
obpaboTkn.

O6paboTKy noa yrnom uenecoobpasHo NPUMEHATb OIS KOHYCHbIX
aetanen. B cnyyae obpaboTkv nop yrnom cnegyeT 3agatb Yron, nog
KOTOpbIM ByayT pacnonoxeHbl paboune xoabl. Yron 3agaércsa oT ocu
BpaLLeHus.

Hron

@ 45
.\Q_J.

5.4.56 Bpe3aHue

Bpesanue

Bré

Yron orcTyna
10

Onpep,enﬂeT nosegeHne NMHCTpyMeHTa npu npoxonge MMMO KaHaBOK.

MoeT NpMHUMaTb criegytolume 3HaYeHuUs:
Het WHCTPYMEHT He ByJeT onyckaTbCs
B KaHaBKU

WHCTPYMEHT ByaeT onyckaTbCs B
ropu3oHTanbHble KaHaBKK

"Opu3oHTanbHbIE

BepTUKaribHble KaHaBKU

WHCTPYMEHT 6yp,eT onyckatbCda BO
BCe KaHaBKU

Bce

BepTukanbHble E[ WHCTPYMEHT ByaeT onyckaTbCs B

Mpy HanNMuuM Ha Modenu HernyboKMX U LUMPOKUX KaHaBOK, KOTopble
MOryT BbiTb 06paboTaHbl NPOXOAHLIM MHCTPYMEHTOM, PEKOMEHAYyeTCs
ycTaHaBNMBaTb PEXUM OMNyCcKaHUs BO BCe KaHAaBKU B 3TOM Clyyae
OHM OyoyT obpaboTaHbl B Tekywen onepauun. Ecnm reomeTpus
WMHCTPYMEHTa He MOo3BOSisieT MONHOCThi0 06paboTaTh KaHaBKy, Wiu
KaHaBKku OyayT B mocrneacTBuv obpaboTaHbl OTAeNbHON onepaumen,
peKoMeHOyeTCs yCcTaHaBNMBaTb PEXUM UTHOPUPOBAHUSA KaHaABOK.

Yron oTcTyna crnyxuT Ans onTuMM3aummn npouecca pesaHus 1 3agaét
yron oTcTyna OT npedenbHOro AonycTUMOro yrna pesaHus
WHCTPYMEHTa.
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5.4.57 Tepeber

[epetder
MNepeder . ¥
1 \,r-t-
bdiiH. yron nepedera
10

Mepeber nossonseTr nonyunTb Gonee kavyeCTBEHHYH MOBEPXHOCTb
nocne 4epHoBonm 06paboOTkKM W WCKMOUUTL rpebelkn. BenunumHa
nepebera 3agaéT paccTosiH/e B HanpaBneHWn MeprneHanKynsipHOM
pabounm xoaam, KOTOpoe Hago NPONTUM UHCTPYMEHTY BAOMNb MOAENM
nocrne paboyero xoga v nepeg HAM.

Yron nepe6era CnyxmTt ana ontmMmnsaumm npouecca pe3aHua un
3ajaéTr yromn oTCTtyna OT npenesibHoro AonyctuMoro yrina pe3aHud
MHCTPYMEHTa, nNpu KOTOPOM YCrioBUA pe3aHuA 3HaYUTesIbHO
OTKJTOHAKTCA OT onTUMarbHbIX.

5.4.58 Llar o6paboTkn 4YepHOBOM TOKapHOM onepauuu
War

PaccTosHue |-

2

LWar no3songaeT 3agasaTb paccToaHne mexny pa60‘-II/IMI/I XogoamMmum n nx
KOJIN4eCTBO.

MpeaHasHaveH ans oNnTMMMU3aLMM TPAeKTOPMU 1 NpoLiecca pe3aHus.

YMeHblLUEHNEe BenuuMHbl Wwara BedéT K OoOneryeHuo pexnMoB
pe3aHus 1 YBENMUYEHWNIO BpeMeHU 06paboTknM 1 ANWMHHBLI TPAEKTOPUM.
YBenuyeHve Lwara BeAET K YTSKENMEHUIO pPEeXWMOB pe3aHus,
YMEHbLLEHNIO BpEMEHN 06paboTKU 1 ANNHBLI TPAEKTOPUM.

Lar moxeT 3agatbces paccTtoaHnemMm Mexay npoxogamMmm MHCTpyMeHTa
Mnn Konmn4ecTeBoM nNpoxogoB Ha onepauuio.

5.4.59 Lllar o6paboTKu YNCTOBOU TOKApPHOM onepauumn

Lar

Ees saroroBku
PaccTomHum 0.2

K.onmuecTted |

LLlar nossonsieT 3agaBatb paccTosiHue MeXxay paboumMmmn xogamm U ux
konnyecTBo. Pexvm Be3 3aroToBKM NpegHasHayeH Ansi YMCTOBOM
ob6paboTkn Ogetanu Ge3 yu4éTa CTONKHOBEHMUSI C 3aroTOBKOW. B aTom
pexrMe KonmyecTBo paboyumx NPOXOAOB W Liar Mexay HUMK 3aBUCUT
TOJNbKO OT NMapaMeTpPOB 3afaHHbIX B OKHE CTpaTeruu.

MpumeyaHue: Mpu ucronb3oeaHuu pexuma bes 3a2zomoeku 3a2omoeka ornepayuu
MOMIHOCMbBIO ~ U2HOPUPyemcsi U KOHMPO/Sb  CMOJIKHO8EHULU
UHCMpyMeHma ¢ Hed npu pacyéme onepayuu He Mpou3eooumcs.
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5.4.60 Twunbl LUKNOB onepaLnm TOKAPHOro cBeprieHusA

MpocToe cBepneHne

OceBas nNnockocTb
Otsopn 6esonacHocTy

Llmkn npocToro ceeprieHns BkroYyaeT B cebs:

1. YCKOpeHHbIn nogaBOA WMHCTPYMEHTa [0 YPOBHS OCEBOW

MNocKocTn 6e3onacHoCTu.

AR <

OTxon Ha ypoeeHb OTBOA,.

MoaBoa nHCTpyMeHTa Ao yposHs OTBoA.

6. YCKOpeHHbI BO3BpaT B KOHEYHYIO TOYKY.

HapesaHue pe3bbbl

OTBOA

PaGounit xoa [0 HWKHErO YPOBHSI OTBEPCTUS.

OTBOA 0O YPOBHA OCEBOM NIIOCKOCTU 6esonacHocTu.

OceBas NfI0CKOCTb
©6e3onacHocTn

Linkn Hape3saHuna pe3bbbl BKNOYaET B cebs:

1. YCKOpeHHbIn nogBOA WMHCTPYMEHTa [0 YPOBHS OCEBOW

MNocKocTn 6e3onacHoCTu.

2. TNopBopg UHCTpyMeHTa o ypoBHA OTBOA.

PaGounit xoq [0 HWKHEro YPOBHSI OTBEPCTUS.

PeBepc wnmnHaena n Bo3BpaTt Ha pa6oqu Xo4y Ha ypoBeHb

OTBOA.

5. OTBOA 40 YPOBHSA OCEBOW MIOCKOCTM 6830MacHOCT!.

6. YcCKOpeHHbI BO3BpaT B KOHEYHYIO TOYKY.

CBepneHune ¢ NTOMKOW CTPYXKM
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OTBOA
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i |

LIMkn cBepneHusi ¢ NOMKOWM CTPY)KKW BKIoYaeT B cebs:

1.

8.
9.

yCKOpeHHbIVI noaBoa MHCTPyMEeHTa OO0 YPOBHA

NnockocTn 6e30MnacHOCTML.

Moaeoa MHCTpyMeHTa Ao ypoeHs OTBoOA,.

oceBOM

Moaxon Ha rny6uHy, OOCTUMHYTYIO Ha NpeablayLlen utepaumm
(ons HyneBoW wuTepauuMu coBNagaeT C BEPXHUM YPOBHEM

otBepcTusd) nntoc TopMmoxxeHue.

BbicTon Ha BenuunHy 3agepKka BBEpPXY.

Pabounn xoa Ha rny6uHy Li = LO — A-i, rge A — YMeHbLUeHue,
i — HoOmMep uTepauuu, L, — Benm4nHa nepBoro Liara.

BbicTON Ha BenuunHy 3agepka BHU3Y.

MoBTOpeHne waroB 3 — 6 0O AOCTWXKEHUS MOMHOW rnyoOuHbI

OTBEpCTHA.

OTxop Ha ypoBeHb OTBOA.

OtBopg oo YPOBHA 0CEeBOW NNOCKOCTN 6e30MacHOCTU.

10. YCcKOpeHHbI BO3BPAT B KOHEYHYIO TOYKY.

CBepneHMe C yaaneHunem CTPYXKu

OTBOA

OceBast NN0CKOCTb
©e3onacHocTn

mm e m e

LlI/IKJ'I CBeplieHnda C yaaneHuem CTpPY>KKU BKIKO4YaeT B cebs:

1.

yCKOpeHHbIVI noaBoa MUHCTPyMEeHTa OO0 YPOBHA 0oCeBOW

NnockocTn 6e30nacHOCTML.

Moaeoa MHCTpyMeHTa Ao ypoeHs OTBoOA,.

Mooxon Ha rnyouHy, OOCTUIHYTYIO Ha NpeablayLei ntepauum
(ons HyneBoW wuTepauuMu coBMagaeT C BEPXHUM YPOBHEM

oTBepcTud) nnoc TopmoxeHue.
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lNpumeyaHue:

4. BbICTOW Ha Benu4uMHy 3agepKKa BBepXxy.

Paboun xoa Ha rnybuHy Li = LO — A-i, rge A — YMeHbLueHue,
i — HoMep ntepauuu, L, — BenM4YMHa nepBoro Lwara.

6. BbicToli Ha BenuumHy 3agepKKa BHU3Y.
OTtxopa Ha ypoBeHb OTBOA,.

MoBTOpeHve waroB 3 — 7 A0 OOCTUXEHUSA NOMHOW rNyOuHbI
OTBEPCTUS.

9. OTBOA A0 YPOBHSA OCEBOW MNOCKOCTM Be30nacHoCTH.
10. YcKopeHHbIN BO3BpaT B KOHEYHYHO TOYKY.

YkasaHHble 34ecb napamMmeTpbl UMKNOB pefakKTUPYTCA Ha CTpaHU4YKe
CTpaTeFI/Iﬂ OKHa napamMeTpoB onepaunn ToOKapHOro ceeprieHu4.

Ons cny4yaeB LMKMNOB C JIOMKOW W YOANEHWEM CTPYXKU BENTUYMHBI
<3apep)XKa BBepXy> U <3agep)KKa BHU3Y> YyNpaBristoTCs MaHesbo
May3a. OHn MOryT 3agaBaTbCs Kak B eAnHMLIAX BPEMEHU (CEKyHOax),
Tak M B konuuyectBe obopoToB wnuHAens. [MapameTp BenunuuHa
nepBoro wara L, CoOoTBeTCTBYyET NaHenu ¢ HassaHuem Lar.

MapameTp  YMeHbweHne A  MOXHO  OTpedakTupoBatTb  Ha
COOTBETCTBYIOLLEN NaHenn cTpaHnykn CtpaTerus.

D,J'Iﬂ penakTupoBaHnA  OCTallbHbIX MapaMeTpoB  UCMNOJIb3YHTCA
OQHOMMEHHbIE NonA.

Cywecmgyem 803MOXHOCMb He 8bI80OUMb KOMaHObI UUKII08 8
yrpasnsowyo npospaMmy, a pasgopadyueams UX 8 3fieMeHmapHble
KoMaHOb! nepeMeweHuUss UHcmpyMmeHma U repeknoyYeHuss noday u
m.n. To, Kakum 06pa3oM YUKkl 8bI8OOSMCS 8 Ynpaessistouyto
npoepammMy, ykasbieaemcsi dopmamom YI1, ¢ okHe [Mapamempoe
onepayuu Ha cmpaHuye Cmpameaus.

5.4.61 KoppeKkuus MHCTPyMeHTa B TOKapHbIX

onepauuax

B GonblUMHCTBE TOKapHbIX oOMnepauuii  MMeeTcsl BO3MOXHOCTb
BbIBOAMTb B YMPaBfsioWYl NporpaMMy KOMaHAbl  KOpPpeKLUM
MHCTpyMeHTa. [pun 3TOM B pasHbIX onepaumsx UCMONb3yHTCA pasHble
BMAbl KOppeKkuMn. B onepaunm TOKapHOTO CBEpPrieHUs UCMOSb3yeTcs
TONbKO KOPPEKUMss Ha [NUHY OCEBOr0 MHCTpyMeHTa. Bo Bcex
oCTanbHbIX TOKAPHBLIX OMepauusix, KpoMe HapesaHusi pesbbbl,
NPUMEHSIETCA TONBKO KOPPEeKLMs Ha paguyc pesla.

MMaHenb BKMAOYEHUSA KOppeKuuM BCeX onepauuin pacrnorioxeHa Ha
ctaHuue Ctpaterus okHa MNMapameTtpoB.

Koppekuma Koppekuua

[ ]Beniqern Tun | lzHoe -

W2 koppekTopa |1

MaHenb KOppeKkunn Ha annHy MaHenb KOppeKkunn Ha paanyc

Ona BKMIOYEHNS KOPPEKUMM Ha ANWHY [O0CTaTOYHO BbICTABUTH
COOTBETCTBYIOWMIA chbnar Ha nmaHenu W 3agaTb HOMEep KOppekTopa,
KOTOPpbIN GyAeT BbIBOAUTLCS B yNpaBnsioLyo nporpaMmmy. BenmunHa
KOppeKuMn Hukakum obpa3om He YyCTaHaBnMBaeTcs U He
yYMTbIBAETCS.

Koppekuusi Ha paguyc pesua nmeeT 6onbLue onuuin ans HacTPOWKuU.
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CywiectByeT 5 pasnuyHbix TUMNOB UM CNOCOBOB yyYeTa Koppekuum Ha
pagunyc TokapHoro pesua:

Komnbilotep. B gaHHom crniyyae CAM-cuctema
caMa paccyuTbiBaeT TPaeKTopuio C  Yy4eToM
@ pasMepoB  BblOpaHHOrO  MHCTpPyMeHTa. B
ynpasnaAwLLYy0 nNporpammMy KOMaHAbl BKIHOYEHUA
N M BbIKITKOYEHNA KOppEeKUnN He BbIBOOATCAH, YTO HE
NMo3BONSET oOrnepaTtopy CcTaHka BNUSATb Ha

KOppeKUUio. OT10T TMN yCTaHaBnBaeTCcd no
YMOI4YaHUIo.

BbikntoyeHa. Pacuert TpaekTopumn
npomssoguTca 6e3 ydyeta paguyca KOHYMKa
pe3ua, KOmMaHAbl BKIOYEHUA WU BbIKIIOYEeHUA
KOppeKLUMM B YNpaBnsoLWy MporpaMmMmy He
BbIBOOATCS.

Cronka 4UNYy. Kak n B cnyyae <BbiknroyeHa>
pacyeT TpaekTopuu npoussogutca 6e3 y4yeta
paguyca KOHYMKa pesua, HO B YNpaBnsoLLyO
nporpamMmy BbIBOOATCA KOMaHAbl BKIMKOYEHUA U
BbIKIIOYEHNST  KOPPEKUMM  COOTBETCTBYIOLLENO
3Haka, 4TO MNO3BOMSET oOnepaTtopy CTaHka
ynpaBnsiTb KOppeKuuer B npegenax paguyca
KOHYMKa UHCTPYMEHTA.

M3Hoc. PacyeT npom3BoanTCsl C Y4ETOM BCEX
pa3vepoB pes3ua, Kak U Mpu MCMNOfb30BaHWU
onumn <KomnbloTep>, HO B YNpaBnswoLLEN
nporpamme MosIBASIOTCA KOMaH4bl BKITHOYEHMS U
BbIKIOYEHMS KoppeKumm co 3HaKOM,
NPOTUBOMNOMNOXHbLIM TOMY, KOTOPbIN MPUHAT 3a
OBbIYHbIN. aT10 nossonseT oneparopy
KOMMNEeHCnpoBaTb M3HOC MHCTPYMEHTA. yKa3bliBad
BEMUYMHY KOPPEKUMWM Ha CTOWKE Kak pasHuuy
MeXay 3ajaHHbIM  pasMepoM MHCTPYMEeHTa U
pasMepoM NepeTo4eHHOro UHCTPYMEHTA.

O6paTtHbIM u3Hoc. AHanoruyHo Tuny <UsHoc>,
HO 3HaK KOppeKLMM NPOTUBOMNOMNOXKHbIN.

[ns nocnegHux Tpex TUMOB AOMNOMHUTENBHO CriedyeT ykasaTb HOMep
KOPPEKTOpa, KOTopbl OyAeT BbIBOAWUTLCH B KOMaHAaX BKIIOYEHUS U
BbIKITIOYEHMS KOPPEKLNN.
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6. MOAEJIUPOBAHUE OBPABOTKM

6.1 HA3HAMEHUE PEXUMA
MOAENUPOBAHUA

Cuctema uvMeeT BCTPOEHHble CpeacTBa  MHOrOKOOpAMHATHOrO
TOKapHO-hpe3epHOro  MoaenupoBaHus obpaboTkn. [logcuctema
mMogenupoBaHus obecrnedvBaeT MoslydeHUe TOYHBIX M AOCTOBEPHbIX
reOMeTpPUYECKNX MOAENen MosydyaeMblX MPU TOKAPHOM TOYEHUM,
pe3bboHape3aHun, CBEpfieHMM, a TaK Xe MpU MHOrOKOOPAMHATHOW
dpesepHolt 0bpaboTke. YTO, B CBOKWO O4Yepedb, OAET BO3MOXHOCTb
nony4yartb peanuctuyHoe n3obpaxxeHne o0paboTaHHbIX AeTanewn.

I'Iepexo,u, B peXum MoenmmpoBaHUA OCYLUECTBNAETCA HaXaTuemM Ha
3aKnagky ((MOLleJ'IVIpOBaHI/Ie» M NO3BOJIAET.

o BM3yarbHO KOHTPONMPOBaTb MNPOLIECC Pe3aHus;

o HarndaaHo oOueHUTb KayecTBO o6pa60T|<|/| N BbIABUTb
BO3MOXHbIE HEJOYEThI;

o CpaBHUTb 00paboTaHHyo AeTarnb C UCXOLHOW MOAENbIo

D BbIIBNATE W NoMedaTb npobrnemMHble dparMeHThl
TpaeKTopuM No PasnnUYHbIM KpUTEPUAM;

L] penakTnpoBaTb aBToOMaTU4yeCKn paccynuTaHHyro

TpaekToputo Anda npumeegeHnA ee B COOTBETCTBUE C
Tpe6OBaHVIF|MI/I nofib3oBaTenA,
. onTMMn3npoBaTb nNoga4yu;

Mpn  MopenvpoBaHuMM  pe3epHbIX  onepaumMi  oTobpaxaeTcs
obbemMHasn Mogenb obpabaTtbiBaemoit AeTanu. KayectBo nonyyaemoi
MOZENN He MeHsIeTcs Mpu  W3MEHEHWM HampaBrieHusi  ocu
MHCTpymeHTa. [puMeHsieMble MeTodbl XOPOLWIO MOAXOOAT  Ans
MOZENMPOBaHNS MHOrOKOOpANHATHOM 06paboTKu.

Mpn mogennpoBaHum TokapHon obpaboTkn obpabaTtbiBaemas getanb
oToOpaXkaeTcsa Kak Teno BpalleHUsl BHE 3aBMCMMOCTU OT TOro, Kakasi
¢opma b6bina y HayanbHoM 3arotoBku. CaenaHo Tak ans JOCTUXKEHMUS
apcpbekta BpaweHua obpabatebiBaemon pertanu. Ecnu  nocne
TOKapHbIX onepaunin naeT dpesepHasn, To Ana dpesepHon onepawmm
OyneT onaTb oToOpaxaTtbes peanbHas bopma getanu.
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6.2 TPAEKTOPUA NEPEMELLEHUA

WHCTPYMEHTA

6.2.1 CTpyKTypa TpaeKkrop1um nepemMeLleHus

WHCTPYMEHTa

[‘_i

lma

1 ~ .
:_‘ 4-X KOOPAWHATHBIA PESEPHBIA CT...

®

=} &E YepHoean MocnoidHan

Hauano

YpoBeHe: Z=20

¥poeeHe: Z=0

YpogeHe: 2=20

B ¥poseHe: =0
FEDRAT: 100MM/MHH,
GOTO: #5086, ¥-0.131, 20
FEDRAT: 100mM/MHH,
CIRCLE: R7.825, ®¥7.851, ¥1.194,...
CIRCLE: R7.5, ¥2.401, ¥2.812, £...
GOTO: 83,979, ¥6.865, 20
CIRCLE: R7.937, ®-0.867, Y4.07, ...
CIRCLE: R7.963, ¥3.771, ¥-7.025...
GOTO: 83,778, ¥-7.023, 20
GOTO: #5079, ¥-0,137, 20
GOTO: ®5.08, ¥-6.136, Z0

{(({({(({(({({@@H-

GOTO: #5036, ¥-6,131, 20 -

OKoHYaHe v
|£’E YucTosan MNocnokinan Fg’ L ]
E YucTosan NocTpoyHan % ®

B pexume mogenupoBaHusi obecnedmBaeTcsi OOCTYN K TpaekTopuu
nepemMelleHnss  umHcTpymeHta  (CLDATA) kaxgonm — onepauuu
TexHonornyeckoro npouecca. Ecnu onepauuss paccumtaHa, TO
pe3ynbTaT pacyeta NpPeAcTaBnseTcss B BuAe MOCNeAoBaTeNbHOCTM
TexHonornyecknx komaHa CLDATA. TexHonormyeckune KomaHabl
CLDATA npeactaBnsitoT  cobon  He  NUHEWHBIM  CMWCOK, a
nepapxudeckyto CTPYKTYPYy, OPraHm3OBaHHYyd B COOTBETCTBUM C
0COBEHHOCTAMM KaXkaoro Tuna onepaumn. Hanpumep, TpaekTtopus
NOCTPOYHOM YEPHOBOW Onepauun COCTOUT U3 FOPU3OHTasbHBIX CIOEB.
Kaxxgbln crion, B CBOK o4yepenb, COCTOUT M3 cTpodek. CTpouka yxe
coaepXxut B cebe anemeHTapHble koMaHabl Tuna GOTO wn T1. A.
Takum obpas3oM, crnoxHasi TpaekTopusl, BbIrMsAAsLWas Ha 3KpaHe Kak
Hepas3bopuMBLIA  KNyOOK NWHUMIA, MOXEeT ObITb paccMOTpeHa Mo
NOrNYecKUM 4acTsiM, NpoaHanuavpoBaHa W, ecnM Heobxogumo,
oTpefakTupoBaHa.
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6.2.2 CNUCOK OCHOBHbIX TEXHOJIOMMYEeCKUX KOMaHA
CLDATA

B T1abnvue nepeuncnenbl komaHabl CLDATA reHepupyemblie
cuctemon SprutCAM. [MonHbIM CNMCOK KOMaHg, onucaH B 4actu 3
pykoBoAcTBa «[eHepaTop NOCTNPOLECCOPOBY.

CnoBo 3Ha4veHune
CIRCLE [BrxeHre no gyre oKpy>KHOCTU
COEFF KoadhdunumneHTsl crnnanH-KpruBom

COMMENT KommeHTapun
COOLNT BkntoyeHune/BbikntoYeHne oxnaxaeHus
CUTCOM KoppeKuunst MHCTpYMeHTa Ha AnVHY 1 paanyc

CYCLE Linknbl 06paboTkm oTBEPCTUIA

DELAY 3apepxka

FEDRAT MNopava

FINI KoHeuHas 3anucb

GOTO lMepemelLeHne MHCTPYMEHTa No NpsiMon

LOADTL 3arpyska UHCTpyMeHTa
MOVNRB Ha4ano cnnanHoBoro yyactka Tpaektopum
PARTNO Howmep 3arotoBku

PLANE Pabouas nnockoctb (XY/YZ/ZX)
PPFUN MocTnpoLeccopHas dyHKUUA
RAPID BbICcTpbIN X04

ROTABL NoBopoT cTona
SPINDL LnuHgenb
THREAD OpmH npoxop, Hape3aHusa pe3bOobl

Header ['pynna anemeHTapHbIX KOMaHA B Havyarne onepauun
Tail pynna anemeHTapHbIX KOMaHA B KOHLIe onepauum
Level pynna anemMeHTapHbIX KOMaHA, BHYTPU KOTOPOWN

nepemMeLLeHne NHCTPYMEHTa OCyLLECTBNAETCH Ha
OAHOM (PMKCUPOBAHHOM YpoBHE Z

String pynna, nornyeckn obbeamHsaLWas anemMeHTapHble
KOMaHbl B OHY CTPOYKY

Block pynna anemeHTapHbIX KOMaHA, cogepXxallas
NOrMYECKUN pparMeHT TPaeKTopUn UHCTPYMEHTa

Offset "pynna anemeHTapHbIX KOMaHA, coaepXxalLlas

nepeMeLLeHNst Ha OQHOM PacCTOSHUK OT
obpabaTbiBaeMol NOBEPXHOCTH

6.2.3 BbI6Op TEXHONMOrMYeCKUX KOMaHA C NOMOLLbIO
rpaduyeckoro okHa.

Bce TexHonorumveckne komanAbl MOryT ObiTb pasfeneHbl Ha [ABe
Gonbluve Trpynnbl: KOMaHAbl Bbi3blBAOWME M HE Bbi3blBaloLMeE
nepemMeLleHne MHCTpyMeHTa. K nepBoi rpynne OTHOCATCS Takue
komaHgbl kak GOTO, CIRCLE. Bce octanbHble KOMaHAbl OTHOCATCS
Ko BTOpoW rpynne. B Tom cnyvyae ecnu BKIOYEH PEXUM

BM3yanu3aumm TpaekTopum (KHOMKa = Ha naHenu ynpaBrneHus
BMAOMMOCTBIO HaXkaTta), KakOoW KOMaHAe MepeMeLleHuss Ha JKpaHe
Oyoet cooTBeTCTBOBaTb (parMeHT kpuBowW. Bce  komaHAbl
nepemMeLleHms obpasyloT TPaekTopuilo MNepeMeLLEeHUsT MHCTPYMEHTa
onepauuu.
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AKTUBHBIV (BbIDpaHHbIN) y3en U BCe ero CoaepXumoe otobpaxaercs
Ha 9KpaHe, ecnu BKMHYeHa Bu3yanusauus Tpaektopuu. Mpu cmeHe
aKTMBHOTO y3na COOTBETCTBYKOLUMM 00Opas3om u3MeHsleTcs U
n3obpaxeHne TPaeKkToprmn MHCTPYMEHTa B rpaddnyeckom OKHE.

[nsa nepexona B pexxum Bbibopa Tpebyemoro pparmeHTa TpaekTopum

HeobXoOAMMO HaxaTb KHOMKY I'} Mpu [ABWXEHWM MbIWK MO
rpadmyeckoMy OKHy OyaoyT noacBeyMBaTbCs OOBEKTbI  BHYTPU
Tekywen rpynnel. [Ona nepexoga B Havano MOACBEYEHHOro
parmMeHTa [JOCTATOMHO HaXaTb Ha HEM J1eBYKH KHOMKY MbILLIW.
TpaekTopuss BHe BblOpaHHOro y3na oTobpakaeTca Mnornynpo3padqHo,
He noacBeuvBaeTcA U He MoXeT OblTb BblOpaHa. [na nepexoga Ha
6a3oBblii (pOoMTENBbCKUA OTHOCUTENBHO BbIOPaHHOrO) y3en nepesa
TpaekTopun, cnegyeTt caenaTb [ABOWHOW LUEMYOK feBOW KHOMKOW
MbILLIM B None rpacnyeckoro okHa.

6.2.4 dyHKUUM peaakTUPOBaAHUA TPaeKTopumn

MocnepoBaTenbHOCTb  TEXHOMOMMYECKMX KOMaHg MOXEeT OblTb
OoTpeaakTupoBaHa nosrib3oBaTtesieM. ﬂpw nepepacyeTe onepauun
BHECEHHbIE N3MEHEHNA HE COXPaHATCA.

BbibpaHHbIi  y3en [gepeBa TpaekTopuu MOXeT ObiTb ydarneH,
CKOMMPOBAaH Unu Belpe3aH B Bydep oGMeHa ¢ MoMOLLb0 CTaHAaPTHbBIX
KnaBuLL:

. Del — yopanutb BbibpaHHbI y3en AepeBa komaHz

. Ctrl+X — Bbipe3aTb BbIOpaHHyl0 KomaHgy B Oydep
obmeHa

. Ctrl+C — ckonmpoBaTb BblOpaHHy KomaHgy B Oydep
obmeHa

Ctrl+V — BcTaBuTbL KOMaHay 13 Oydepa obmeHa nepeq
BbIOpaHHOWM KOMaHOoM

CIRCLE: i,
Hma IHEHEHHE
b 7.993
i 0
z §.89
n -0
Y o
il 5.89
R 7.993
MnockocTe MNOCKOCTE XY

OKHO pefakTMpOoBaHWsA NapaMeTpoB TeKyllel KoMaHabl OTKpbIBaeTcs
Nno [ABOMHOMY LLUENYKY MbIlb0 Ha KoMaHge, nnbo 4yepe3 MyHKT
«pefaKTMpPOoBaThby BO BCMIbIBAOLLEM MEHIO.

3aronoBoK OKHa onpefenseTcs Ha3BaHWeM pedakTUpyemoro ysna,
HWKe ungetT CNUCOK napameTpoB BblbpaHHOM komaHabl. OKHO He
ABMNSeTCA MofanbHbIM, T.e. €ro He HyXHO 3akpblBaTb Ans
pedakTMpoBaHMsa napameTpoB Apyroro ysna.

6.2.5 lpocTpaHCTBEHHbIe Npeobpa3oBaHuA

TpaeKkTopum

TpaekTopusa onepauumn MoOXeT BbiTb TpaHCopMUpoBaHa LENUKOM.
Ons aToro HeobGxO0AMMO HaxaTb MPaBYK KHOMKY MbIWW HA HY>XHOW
onepauMm M B OTKPbIBLWIEMCA  MEHK  BblOpaTb  NyHKT
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«MpeobpasoBaHne TpaekTopuu». 3adaHne napameTpoB B
OTKPBIBLLUEMCSI OKHe TMOSIHOCTBI0  aHanorMyHo npeobpasoBaHUIo
reoMeTpUYECKO MOZENM U OMUCAHO B PYKOBOACTBE.

[MpocTpaHCTEE HHBIE MpeobpazoBaHMA

Meperoc | Nogopat | CHHMMETPEHA | ManwTabHpoEaHHe | YCTaHOEKE Hyna

Toqka Ha ack
%0

¥ [0

Yron ool |45

Aa | 3aKpeITE | anMEHHTb|

Tun npeo6pas3oBaHnsa onpeensieTcsl B OkHe BbiOpaHHON 3aKnaaKo:

o MepeHoc  no3BOMNSET  MEPEHEeCTM  TPAEeKTOpuIo
VMHCTPYMEHTa B NPOU3BOJIbHOM HanpasBlieHUN;

o MoBopoT  no3BONSIET  MNOBEPHYTb  TPAEKTOPUIO
OTHOCUTENBHO 3a4aHHOW TOYKKN Ha Ntobown yrom;

° CuMmMmeTpusa NO3BONMSIET CUMMETPUYHO OTOOpasuTb
TPAEKTOPUI0 OTHOCUTESNBHO MNPOU3BOSIbHON BePTUKaNbHOW
NIOCKOCTK

o MacwTabupoBaHue no3BonseT oTmaclwTabupoBaTb

TPaeKTOpUIO  MHCTPYMEHTa, npudeM  KoahduUUeHTbI
MaclTabmpoBaHMsa MOryT ObITb Pa3NyHbl MO BCEM OCSIM.

o YcTaHOBKa Hynsl NO3BOSNISIET NEPEHECTU TPaeKTopuio,
ncnosb3ys ee rabapuTHbIe pa3Mepbl.
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6.3 YNPABNEHMUE NPOLIECCOM

MOAENUPOBAHMUA

Pexvm  mopenupoBaHus  obpaboTkM  nosBonseT  MOnyYnTb
n3obpaxeHne obpabaTtbiBaemon fetanu B npouecce ob6paboTku,
BM3yanbHO NMPOKOHTPONMpPOBaTh KayecTBO ob6paboTku,
npoaHanu3MpoBaTb HanMuMe OcTaToOMHOrO MaTtepuarna v 3apes3oB.

Mpv nepsBomM BxoAoe B pPeXxMM MOAENUPOBAHUS, aBTOMAaTWUYECKU
co3faeTcs MoJerb 3aroToBku Ans 06paboTku. Mpy NOBTOPHOM BXoae
obpabaTtbiBaemas [OeTanb He W3MeHsieTcAa. TO eCTb, pesynbTarhl
MOZENMPOBaHUA COXPAHATCH, U amMynsAumus 06paboTkm MOXeT BbiTb
MPOAOIKEHa.

HavanbHas 3arotoBka Ansi MOOENMPOBAHMS MHULMANM3NPyeTcs Mo
3a]aHHOM  3aroToBKE B KOPHEBOM  y3ne  Texmnpovecca.
MogenupoBaHue npouecca obpaboTkm moandmumpyet dopmy 3Tomn
3aroTOBKM.

MpW HaXaTWM Ha OOHY W3 KHOMOK ‘= =5 Oynet yuuTbiBaTHCA
HayanbHas 3aroToBka onepauuMn W pesynbTaT €€ o0b6paboTku.
MoaToMy geTanb MOXET OTNMYaTLCA OT MOSyYEHHOW MPU NOLIaroBOM
MOZENUPOBaHNUM C CaMOro Hayana B ChyyYae, ecnv  npu
NpPOeKTUPOBaHMM rMpolecca 06paboTkn Obina pasopBaHa Lenoyka
nepegady NpoMEXyTOYHOM 3aroTOBKM OT onepauun k onepauuu. (B
OOHOM WM  HeCKOSMbKMX onepauusix Obina nepeonpegeneHa
3aroToBKa: yaarieHa ccbifika Ha pesynbTaT npeablaylien onepauun
unun gobasneHbl HOBblE OOBLEKTHI.)

TMpumeyvaHue:3a4acmyro npu OMKpPbIMUU MPOEKMos rnpedbidywux eepcul uernoyka

nepedayqyu 3a20moeKku Mex0y ornepauusMu He Moxem 6bimb
goccmaHossfieHa UfU  HavasibHasi 3azomoeka Moxem Obimb  He
onpedeneHa. B amom criyyae modenuposaHue obpabomku moxem
ebleniidemb He ece20a KOppekmHo. 3adacmyto K npasuribHOMY
pesynbmamy  npueodum  cnedyrwwas  rnocredoeamesibHOCMb
Oelicmeul: cOeramb akmugHoOU repsyro orepayuro, Haxamb KHOMKY

= Orisl UHUYUanu3ayuu 3a20moeKu Ha Ha4aso ornepauyuu, a 3amem
8bIMOSTHUMb fylagHoe modersnuposaHue obpabomku.

Ons c6poca pe3ynbTatoB MoOAENIMPOBAHUA [OOCTATO4YHO HaXXaTb

KHOTMKY s . I'IpV| 3TOM 3aroToBka 6YD,GT 3aHOBO

nponHnunann3nposaHa B COOTBETCTBMM C napamMmeTpamMin, 3agaHHbIMU
B KOPHEBOM Y3J1€ TeXHOJI0rM4eCcKoro npouecca.

AeTane o |

AeTane
HeaopabaTikk
Japeskl

Ob6pabaTtbiBaemasd Mofernb MOXET MoKasbiBaTbCA Crneayowmmm
cnocobamu:

) Hetanb - nokasbiBaeTcA cama obpabaTbiBaemas
MoZernb, M3obpaxeHne MakcMmanbHO NOXOoXe Ha geTanb,
obpabaTbiBaemyto Ha CTaHKe. OTot cnocob

yCTaHaBnvMBaeTCA MO ymMoMyaHuoo U sABnseTca Haubonee
4acTo MCNOfb3yeMbIM.

o HepopaboTka - BU3yanuanpyetcs TONbKO
HegopaboTaHHbIM MaTepuan, NpeBbIAWNA N0 TOSNLMHE
cnoa 3HayeHne B none Hepopabotka ©Gonee OkHa
MapameTpoB MOJENMPOBaHUS. Cnocob nonesHo
ucnonb3oBatb AfS  OUEHKM MECT pasMelleHus U
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lpumeyaHue:

KOnM4yecTBa OCTaBLUErocs Matepuana, a Takke Ansi OLEHKU
TONLLMHBI cnost HegopaboTaHHOro MaTepuana.

o 3ape3bl — MOKa3blBAOTCA TONMbKO 30HbI 3ape30B
petanu. 3apesbl obpasylTcd, Hanpumep, B MecTax
06paboTkn ¢ oTpULATENbHBLIM NPUNYCKOM.

Pexumbi rokasa 3ape3oe u Hedopabomok AocmyrnHbl MOJbLKO Mpu
Mo0OesniuposaHUU mMoKapHbIX onepayud.

6.3.1 YnpaBneHue ABMXEeHMEM UHCTPYMEHTA

lMpumeyvaHue:

Mpouecc mogenupoBaHua MOXeT ObiTb 3anyLlieH OAHOW M3 KHOMOK B
cnegywowem cnucke. locnegHue Tpu KHOMKM 3anyckalT ObicTpoe
MogenupoBaHue, T.e. akpaH 6yaeT obHOBNEH OAMH pa3 Mo OKOHYaHUIO
npouecca dopmupoBaHuss moaenu. OcTanbHble KHOMKU 3anyckatloT
nowiaroBoe MogenupoBaHue, T.e. rpadmyeckmn akpaH Oypet
OBHOBMATECA MHOFOKPATHO B 3aBMCMMOCTM OT 3aJaHHOro crocoba
OBWKEHNSt UHCTPYMEHTA.

&
< - MojgennpoBaHue B O6paTHOM HanpaBleHunn. I'Ipou,ecc
OCTaHaBIMBaeTCA Npu OOCTUXKEHUN HaYvala Texnpouecca;

K - MogennpoBaHue B O6paTHOM HanpaBneHnn Ha oAuH Lwar Ha3aj;

= - OCTaHaBnMBaeT npouecc mogenmpoBaHUA;

W |
bl . mMogenupoBaHue BblibpaHHoOro yana. MNpouecc ocTaHaBnnBaeTcs
npv Nnepexoae Ha CreayoLmii y3en B epeBe TpaekTopuu;

> - nowaroBoe mopgernunpoBaHue OT Bbl6paHHOF0 y3na OO0 KOHua
Texnpouecca. I'IepepMCOBKa 9KpaHa npouncxognt MHOIokKpaTtHO B
3aBUCMMOCTM OT 3agaHHoro cnocoba ABMXeHUs MHCTPYMEHTAQ,

—

=| - ObICTpoe MoaenupoBaHWe BbliOpaHHON onepauun (y3na
TpaekTopum). OTpabaTbiBalOT BCE TEXHOSOMMYECKUE KOMaHAbl BHYTPU
BblbpaHHoOro yana. [lpouecc MOAenNMpoBaHMUS OCTaHaBMNMBaeTCs Npu
OOCTUKEHUN cnegyoLlemn onepauun (yana). Mpopucoeka
BbIMOJIHAETCA OAMH pa3 No 3aBepLUEHUIo NpoLecca MOAENMPOBaHWS;
g . ObicTpOE  MOAenvpoBaHME [0 TeKkylen onepauuu.
OTpabaTtbiBaloT BCE TEXHOMOrMYeckne KOMaHAbl OT  Havana
Texnpouecca M [0 BblOpaHHOro ysna TpaekTopuu WM ornepauuu.
MpopucoBka BLIMOMHAETCA OAWH pa3 MO 3aBepLUeHU npolecca
MoaenupoBaHus;

Ecnu Hem Heobxodumocmu modenupoeamb 8eCb  fpouecc
obpabomku, a Hado OemarnibHO MpPOCMOMPEMb JUub OMOesibHYH
onepayuro, mo ydobHee eceao cdeniamb akKmuHOU UHMepPECYOWyHo

ornepayuro (Unu y3esn eé mpaekmopuu) U Haxams Ha KHOIMKY =l onm
UHUYUanu3auuu 3a20moeku Ha Hayaro eblderieHHo20 yana. 3amem
MOXHO UCMOMb308amb 06bI4YHbIE (OyHKUUU Ofisi 11owaz208020 Umu
n1aeHo20 MOOesuUpPO8aHUs.

E. 3anyckaeT GbICTpoe ModenupoBaHue Bcero Texmpolecca. BHe
3aBUCUMOCTU OT BbIGPaHHOrO yana oTpaGaTtbiBaloT BCe KOMaHAbl
TexHonornyeckoro npouecca. MNpopucoska BLINOMHAETCA OANH pa3 Nno
3aBepLUeHUIO NpoLiecca MOAenMpPoBaHus.

Cnocob6  gBWKEHUA  WHCTpPyMEHTa  3agjaeTca € MOMOLLbIO

nepeknoyarens
. MnaBHo (kHonka HaxaTta). WHcTpymeHT Oypet
OBUratbCa MNNaBHO, C MOCTOSIHHOW CKOpPOCTbio. B atom

pexume BO3MOXHA perynMpoBka BWU3yanbHOW CKOPOCTU
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OBWKEHUS] MHCTPYMEHTa Mpu NMOMOLLM COOTBETCTBYIOLLETO
OBWDKKA. KpaviHee nesoe nonoxeHune OBWKKA
COOTBETCTBYET HaMMEHbLLUEN CKOPOCTU OBUXKEHUS, KpanHee
npaesoe — HanbonbLuen.

Mo kagpam (kHomka omkata). WMHcTpymeHT Oyaer
OBuratbCs OT Kagpa K Kagpy nporpammbl, C OTPUCOBKOW
TOMbKO B NPOMEXYTOUHbIX TOYKaX.

6.3.2 AHanu3 owmnbOK B npouecce MoaennpoBaHus

Kaxgbin y3en pepeBa Tpaektopum wumeeT ctatyc. Cratyc ysna
oTOGpaXKaeTCcsa NKOHKOW:

<M onepauus BblkntodeHa. OHa He Oypet
mMogenupoeatbCcs, W He OygeT  BbIBOAWUTLCS B
yNpaBnsoLLy0 Nporpammy;

<> - onepauusi He paccuuMTaHa (He wmeeT
TpaekTopun);

SE onepauus paccumMtaHa (MMeeT TPaeKTopuio);

<> - onepaumsa paccyMtaHa u oTMogenvpoBaHa 6e3
OLLUKNOOK;

<& . B MnpoLiecce MOAENVPOBaHUSA ornepauun Obinu
OoOHapyXeHbl  OWMWOKM  (BHYTPU onepauuMn  UMeroTcs
KomMaHabl CLData nomMeyeHHble KpacHbIM
BOCKIMUATENbHbIM 3HAKOM)

<X> - TexHonornyeckasa komaHga CLData BbikntoyeHa.
OHa He wMopenupyetcsi, U He 0OyaeT BbIBOOUTLCA B
ynpaBnsawoLLyto nporpaMmmy.

<®*> . TexHonornyeckas komaHga ClLData He
Moaenupoeanach
<¥> - TexHomnorn4yeckas KomaHga CLData

MoaenvpoBanach 6e3 owmnbok

<!'>.p npouecce MOAENMPOBAHNS TEXHOMOMMYECKOW
komaHabl CLDATA Obina o6HapyxeHa olumoka.

<™ > - TexHomorvdeckas KomaHga nepemMeLLeHuns
SABNSIeTCA XONnocTbiM xoAoM. B nmpouecce mogenupoBaHus
OblIO  yCTaHOBNEHO, 4YTO nNpu  OTpaboTKe KOMaHAbI
nepemelleHMs He MpouM3BOAUTCA CHATME MaTepuana
3aroToBKM.

B npouecce MogenmpoBsaHua aHannanpyetcd BnnaHne
TEXHOMOMMYECKON KOMaHObl Ha 3aroToBKy M KOMaHAe BbICTaBAETCA
COOTBGTCTBleLLI,VII?I crartyc.

KOHTpOﬂI/IpyeTCﬂ cnegywwme Tunbl owmnbok TPpaeKkTopun:

He ponyckaeTcs pesaHue MaTepuana 3aroToBkuM Ha
yCKOpeHHON nogade. B cnyyae ecnn xoa nepemeLyeHus
BbIMOSHAETCA Ha YCKOPEHHOW Mojave W MNpoucxoauT
pesaHue, TO XOf, NoOMe4aeTCs Kak OLLUMOOYHbIN.

He ponyckaeTcs CTOMNKHOBEHWE AepXaBku (LnuHaens)
C 3aroToBkOW. B cnyvae ecnu B npouecce nepemeLleHns
ObINo 06HapYXEHO CTONMKHOBEHWE OepXaBKu (LnuMHaens) c
3aroToOBKOW, TO X0 NOMeYyaeTcsl Kak OLUMOOYHbIN.

B  npouecce  mogenupoBaHus  aHanusmpyeTcs
KOppeKUMs Ha paguyc MHCTpyMeHTa. BennumHa koppekumm
3apaeTcd B okHe [lapameTpbl Ha CTpaHuyke VIHCTpymeHT
Onst Kaxgon onepauumu. Ecnu koppekumsi Ha paguyc He
MOXeT ObITb oTpaboTaHa Ans Tekywen komanael CLData,
TO XO4 NOMeYvaeTCsi Kak OLUMBOYHbIN.
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. BpesaHne B martepman nog Yrnom, npeBbILaoLWnii
npegenbHbI  yron  Bpe3aHus  Afis  MCNoSib3yeMoro
WHCTPYMEHTA.

XapakTep npousoLlleallen B y3ne owmbkn onnucaH BO BCMbiBaKOLLEN
noAckaske, KoTopasi BO3HMKaeT nocrne HebonbLIoW 3adepXku npu
HaBe[eHWM yKa3aTens MbIlUK Ha OLIMBOYHbIN y3en.

KHonka O onpegensieT MoOBeAEHUE CUCTEMbI NpuU OBOHapyXeHWM
owmnbku. Ecnm kHomka HaxaTa, To Npy obHapyXeHun owmnbkn npouecc
MOOenMpoBaHus ocTaHaBnmBaeTcs. [pu oTKaTon KHOMKEe OLWMOOYHBIN
y3en nomevaeTcsl, a MNpouecc MOLENUPOBaHWs npopormkaeTcsa. B
JanbHenwen paboTte ObICTPbIA MOMCK MOMEYEHHbBIX Y3II0B MOXET
OCYLLECTBMATLCA W3 KOHTEKCTHOTO MEHI0 MIM MO KpaTyanwum

KnasuLLaMm:

. cnepyowas owunbka (Ctri+N) — nepexog k cnefyroLlen
oLInOKe;

. npegbigywas owwnbka (Ctrl+P) — nepexog «

npeabiaylien owmnobke.

Ona Toro, 4tobbl CcOpoCUTb CTaTyC OTAENBHOINO Yy3na [OepeBa,
HeoOX0AMMO OTKPbITb KOHTEKCTHOE MEHI Yy3na, LWenkHyB npaBoi
KHOMKOWM MbILLUM Ha HEM, U BbIOpPaTb COOTBETCTBYHOLLYIO KOMaHAY.

6.3.3 OnTuMmn3auusa nogaud

Mocne BbLINOMHEHNUST MOAENUPOBAHUS MOXHO W3MEHUTb nogady Aans
BCEX KOMaHp nepeMelLeHusi, MOMEYEHHbIX Kak XorliocTon xod. Ons
3TOr0 HYXXHO BbIOpaTb Onepaumio U Bbi3BaTb MYyHKT «ONTUMU3ALUS
nogay» U3 KOHTEKCTHOrO MEHHO.

OnNTHMH3aLMA NO a4 [_i

Mopgaqa Ha xONoCThE X0RaX: 200

lexogHoe PesynbTaT
¥onocTele xoger 00:01:35 ¥onocTele xoger 00:00:44
Ofwee ppema: 00:03:39 Obwee ppema: 00002:45

na | CTrEHS | Cnpaeka |

B neBom 4yacTu oOkHa nokasbiBaeTcs obllee MallMHHOEe BpeMs
BbIOpaHHOW onepauMm W Bpems, KOTOpOe 3aTpayuBaeTcd Ha
nepemMelleHne Mo XofocTbiM xodam. B npaBon 4yactm oOkHa
nokasblBaeTCs MalUMHHOE BPEMsi, KOTOPOE MOSTyYUTCS MOcCre 3amMeHbl
nofdayn XonocTbiX XOAO0B Ha yKa3aHHYH BenuyuHy. Mpu Haxatum Ha
KHOMKy «J[a», nocrnegoBaTeNnbHOCTb  TEXHOMOIMYECKMX  KOMaHz
BblOpaHHOM onepaunn Oyaet mameHeHa. B Hee OygyT BCTaBneHbl
HoBble komaHdbl «FEDRAT», obecneuvBaiowme nepeknoyeHne
nogayun nepen xXonocTbiM XO40M.

lpumeyaHue: B mom crnyyae ecriu 8 mpaekmopuu orepauyuu Hem X0oroCmbixX
xodos, mo onmumusayusi noday He npueedem K U3MEHEHUK
MawuHHO20 epeMeHU. He umeem cmbicna ycmaHaenugame nodady
xosocmbix  x0008 MeHbWwe 4Yem paboyasi rnolava orepayuu,
10CKOJbKY 3mo rpugedem K y8esludeHUr MauluHHO20 8pEMEHU.

6.3.4 3apaHne napamMeTpoOB 3aroToBKU

OKHO pefakTMpoBaHUA napamMeTpoB MOAENUPOBaHUS OTKPbIBAETCA
Ha)xaTmem KHOMKu T’ B OKHe MoAenupoBaHus 06paboTku.
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7a BoiGop napame TPoE 3aroToBKM

TOYHOCTE MOAEMH

Hhzkaa Bricokan

[ ] AfcontoTHas ToMHOCTE

Aa | OTHEHE | Cnpaeka |

To4yHOCTb MOAENUPOBaHUA MOXET 3adaBaTbCA NMOO C MOMOLLBHO
OBWXKa, B npegenax ot Huskon go Bbicokon, Nubo B abBCOMOTHBIX
BENUYMHaX, ecnu oTmedeH naxok AOGCOMITHAsA TOYHOCTD.
BbiOpaHHas TOYHOCTb BINUSAET HA WMHCTPYMEHT, 3aroToBKY W
TpaekToputo. Yem Hwke 3HavyeHMe TO4HOCTU, TeM ObicTpee
OCYLLECTBMSIETCA MOAENNPOBAHME, HO KA4eCTBO MOSTy4aeMon Moaenm
cHkaeTcs. 1o ymonyaHuio Ucnonb3yeTcss OTHOCUTENbHAsA TOYHOCTb,
3agaBaemMas C MOMOLLbO ABWkKa. B 9TOoM cnyvae KOHKpeTHble
3HayeHuUs abCoONIOTHOM TOYHOCTU ANA WMHCTPYMEHTa, 3aroTOBKU U
TpaekTopun BbIOUpaAOTCA aBTOMATUYECKM, B 3aBUCUMOCTM OT UX
rabaputoB. ITO rapaHTUpyeT NOJTlyYeHNEe XOpOLUEro pesynbrara ans
OOnbLIMHCTBA 3aroToBOK U TpaekTopuin. OQHAKO eCTb BO3MOXHOCTb U
3apaTtb eanHoe abcorntoTHoe 3HaYeHne TOYHOCTU, YToObl obecnednTb
HaOEeXHbIN pe3ynbTaT B CMOXHbIX Cy4YasX.

TOYHOCTb MOXET M3MEHATLCSA MONb3oBaTeNeM AMHAMMUYECKM B XO4e
MoaennpoBaHUA. Tak 4TO, Hambonee MHTEepEeCHble  Yy4acCTKu
TpaeKTopumn MOryT moaenmpoBaTbCd C ©onee BbICOKMMN TOMHOCTSAMM.

lpumeyvaHue: He pekomeHOyemcsi 3afagamb 6bICOKYHO MOYHOCMb Oemarnu Ha

Hedocmamo4yHO MOWHbIX KomMmribromepax.
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Macmep dononHeHuli SprutCAM n

7 MACTEP JONONHEHUN SPRUTCAM °

MacTtep pononHeHun SprutCAM npegHasHayeH ONns YCTAHOBKU U
yOaneHusa pasnuyHbliXx [AOMOMHEHUW, a TakkKe Ans HACTPOWMKM UX
napameTpoB. [JononHeHns obbl4HO NpeAHa3HayYeHbl AN pacluMpeHus
Bo3amMoxHocTen SprutCAM a Takke [na MHTerpauum c Opyrumu
npunoxeHvamun. (Hanpumep, ans nepegayn M acCcoOLMUPOBAHHOMO
oOHOBNeHua reomeTpuyeckon mopgenu u3 wmogennepa / CAD-
CUCTEMDI).

[ononHeHnsa (pacwumpenuns) - 310 BHewHue oubnmotekmn (DLL wnm
LIB), pasnuuHble makpocbl unn VBA/JS-ckpuntbl, COM-06bekTbl 1
np. OHu moryT obecneynBaTb BO3MOXHOCTb OOMeHa AaHHbIMU C
OPYrUMU  NPUNOXKEHUAMW, UCMNONb30BaHWE PasfnuyHbIX  Moaynen
NPUNoOXeHWn (Hanpumep, MOAynern uMnopTa Afs BO3MOXHOCTU
pacliMpeHns MMMNOPTUPYeEMbIX dopmaTtoB dannos), gobaBneHue
MYHKTOB MEHI0O MMM KHOMOK B WHTEPdENCHble OKHA MNPUIOXEHWU
(Hanpumep, oTKpbiTUA SprutCAM wn nepegaum / o6HOBNEHMS
reoMeTpUYecKo MOAenu) u T.M.

[nsa ycTaHOBKM [OMOMHEHWsT HEOBXOAMMO BbIMOSMHUTL CIEOYHLLYIO
nocrneanoBaTeribHOCTb AENCTBUN:

1. BbiGpaTb Hy)XHO€ AOMOSTHEHNE B BEPXHEM CUCKE.
2. HaxxaTb KHOMKY <YCTaHOBUTL>.
3. OTpepakTmupoBaTb napameTpbl (TP HEOBXOAMMOCTH).

4. HaxaTtb kHomnky <MpumMeHUTb> aAna CoXpaHeHUst BHECEHHbIX
n3MeHeHu (ecnun napameTpbl ObilNn N3MEHEHbI).

5. HaxaTb kHOMKy <3akpbITb> ecnu TpebyeTcs 3aBepwnTb padoTy
MacTtepa gononHeHun.

[nsa yoaneHus oononHeHus cnegyert:
1. BbibpaTb Hy>kHOE AOMNOMHEHNE B BEPXHEM CIUCKE.
2. HaxaTb KHOMKy <YaanuTtb>.

3. HaxaTb kHOMKy <3akpbITb> ecnu TpebyeTcsi 3aBeplwmnTb paboTy
MacTtepa gononHeHun.

Mpn BbLIGOPE AOMNONHEHUS B BEPXHEM CrMCKe BCH AOMNOMHUTENbHas
WHpopmaumss o6 3TOM [OMNONHEHUM oOTobpaaeTca Ha naHenwu
CsouctBa. OBbIYHO 3TO MMS M BepcUS MPUIIOXKEHUS, C KOTOPbIM
paboTaeT JONOMHeHWe, onncaHue NpegocTaBnsaeMbliX BO3MOXHOCTEN,
npodyas uHdopmauua. Cnucok pedakTMpyemblX  NapameTpoB
JOMONHEeHMs W cpeactBa AN WX pefakTUpoBaHWs — Takke
pacnonaratTcs Ha naHenu CBoncTsa.

Ecnn BblIGpaHHOE [OMOMHEHWE YCTaAHOBMEHO, TO MNpyM  MOMOLUM
dnaxka BknoYeHO ero MOXHO BPEMEHHO OTKMHOYUTL/BKMIOYUTL C
COXPaHEHMEM  W3MEHEHHbIX paHee CBOWCTB (MpU  HaxaTuu
nocrnegoBaTenbHO  KHOMOK <Ypanutb> U <YCTaHOBUTL> BCe
Npon3BeOEeHHbIE paHee M3MeHeHus OyayT yTepsiHbl U OOMNOSIHEHWE
OyOeT yCTaHOBIEHO CO CBOMCTBAMM MO YMOJTYAHUIO).

Mone PacwupeHnsa nosBNSETCA Ha 9KpaHe B Ccnyvae, ecnu
BblBpaHHOE B CNMCKe JOMOMHeHue npou3BoauT paboTbl ¢ dannamu,
UMerLLnMm onpenenéHHble pacLumpeHuns (Hanpumep,
nmnopT/akcnopT). CNMCoK pacluMpeHnii UMeH annoB MOXeT ObiTb
n3mMeHéH B nore PaclmpeHus, B COOTBETCTBUW C MCNONb3yeMoWn
KOHdUrypaumen npunoxXeHns unm xenaemoiMu HacTponkamu. Nocne
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lpumeyaHue:

ATUX M3MEHEHUN aonorHeHne 6yneT MMMopPTNUPOBAaThb mnnm
JKCMopTNpOBaThb (*)aVIﬂbl C pacwmpeHnamMm n3 HoBoro cnmncka.

KHonka <lMo ymonyaHuio> BbICTaBNsieT BCE CBOWCTBA BbIOPaAHHOrO
OOMOSIHEHMS MO yMondaHuto. Hanpumep, ecnv pacluMpeHus nMeH
¢annoB 6bINM M3MEHEHBbI, TO Haxatne kHomnku <Mo ymMon4vaHuio>
BEPHET MX n3HavanbHbIn Habop.

KHonka <MpuMeHNTbL> CoXpaHsAeT U3MEHEHNs CBOWCTB BblGPaHHOIoO
AONOoJNHeHunA.

KHonka <YctaHoBUTL> / <Ypanutb> BbibpaHHOe [ONoONHeHune
yCTaHaBnmBaeTcs (pernctpupyeTcs) n ganee CTaHOBUTCH OOCTYMHbIM
ONs  pefakTUpoBaHMS CBOWCTB, NMbGO HaobopoT - yaansercs
(oTpeructpupyetcs).

KHonka <3akpbITb> 3akpbiBaeT Mactep pononHeHun. [Npu atom
ecnv ObiNM BHECEHblI M3MEHEHUS, TO MpU 3akpbiTum OyaeT 3agaH
Bonpoc: Bbeiimu c¢ coxpaHeHuem / Bbiimu 6e3 coxpaHeHusi /
OmmeHums 8bi1x00.

KHonka <OGHOBUTbL> OOHOBMNSAET CNUCOK AOMOMHEHUIN U BCE AaHHble
0 pAononHeHusix. lMpu 3TOM HecoXpaHeHHble W3MeHeHusi OyayT
yTepsHbI.

KHonka <Momoub> Bbi3blBaeT CNPaBOYHY CUCTEMY.

MpumeyaHue: B HeKkoTOpbIX crnydyasx npyu M3MEHEHMU CBOWCTB
AononHeHnsa notpebyeTcs nepesarpy3nTb NPUINOXEHWS, KOTOPbIE OHU
obecnyxumBatoT. Hanpumep, npu yctaHoBke gononHeHus ' SprutCAM
toolbar gnsa SolidWorks' notpebyetcsi nepesarpy3uTs SolidWorks.

HononHernus SprutCAM domxHbl Haxodumbcs 8 nanke Addins (unu
80 8JI0KEeHHbIX narkax). Macmep OomnonHeHul nposepsiem 6ce
8/10)KeHHbIe Marnku U asmomamuyecKku 3aHocum ce O0oCMmyrHble
doroniHeHUsi & crnucok. To ecmb, s0bble HOBble OOMNOMHEHUS,
rony4YyeHHble om cryx6bbl mexHuU4eckol MoOOepXXKU Unu U3 Kako2o-
nubo Opyeoeo ucmoyvHuka docmarmoyHO CKonuposams 6 narnky Addin
(Haxodumcs 8 narnke, 8 komopyt ycmaHoesieH SprutCAM). lNocne
3moeo MOXHO 3arnycmumb Macmep domnosiHeHuUl U ycmaHo8UMb
)Kenaembie OOMOTHEeHUS.
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