KoHcneKT neKuuii no gucumniamHe

COBPEMEHHbIE METOAbl
TEXHOJZTOMNMYECKOIO
NMPOEKTUPOBAHUA



BBEAEHUE

CAIP — cucTeMbl aBTOMaTUYECKOrO NPoeKTMpoBaHus. Komnnekc
NPOrpaMMHbIX MaKeToB MpefHa3HaYeHHbIX A58 NMOArOTOBKM KOHCTPYK-
TOPCKOM, TEXHOMOMMYECKOW [AOKYMEHTauMW, a Tak e cosgaHus 3D
Mozeneu.

YCNoBHO NpOrpaMMHble MakeTbl MOXHO pa3aesnivTb Ha TUMbI:

1. MaTeMaTU4yeckuii MakeT — 3TO KOMIMIEKC MaTeMaTUYecKux
METOZ0B, MOAENEN anropuTMOB A1S BbINOSHEHUS NMPOEKTUPOBAHUS;

2. JINHrBUCTMYECKMIN MaKeT — 3TOT KOMMJEKC obecrneynBaeT
oblweHne mMexay NpOeKTUPOBLUMKOM M DBM, 3TO A3blk 06MeHa AaH-
HbIMM W A3bIKAMW MPOrPaMMUPOBAHUS MeXAY TEXHUYECKMMU Cpea-
ctBamu CAIP;

3. TexHu4yeckuii MaKeT — Clofa MOXXHO OTHECTW BCE YCTPOWCTBA
BBOZA — BbIBOAA MH(OPMaLMK, a TakKe JIMHUM KOMMYHUKaLuN;

4. WHdopMaumoHHbIN nakeT — 3To B[] ans ynpaBneHus Aat-
HbIMW B MpoLEecce NMPOeKTUPOBaHUS;

5. MporpaMMHbIA NAKeT — 3TO pasfiMyHble NPOrpaMMHbIE MaKe-
Thl, LUMPOKO NpeAcTaB/ieHHble B HACTOsILLEE BPEMS Ha PbIHKE;

6. MeToAMYECKMN MAKET — Pas/fMYHblE METOAMKM MPOEKTUPO-
BaHUS;

7. OpraHusaumoHHbIN MaKeT — 3TO pasden BK/IOYAOWMIA B ce-
651 WTaTHYIO CTPYKTYpY NpeanpusaTums.

Bce cucrembl CAIMP MOXHO Knaccu@uuupoBaTb MO OCHOBHbIM
npuyHUMNaM: no xapaktepy 6a3oBoi cuctemsl [1., cTp.7].

Mo ueneBoMy Ha3HayeHUto 6a3oBoi cuctembl, CAMP MOXHO
pa3genuTb:

- CAE cuctembl (Computer Aided Engineering), cucteMbl QyHK-
LIMOHASIBHOrO MPOeKTUPOBaHMs;

- CAD cucrembl (Computer Aided Designer), KOHCTpyKTOpCKUue
cuctembl CATP obLero HazHayeHus;

- CAM cuctembl (Computer Aided Manufacturing), asTomatude-
CKMe CUCTeMbl MOAroTOBKM MPOU3BOACTBA.

Mo obnactm (yHKUMOHAIBHOrO HA3HAYEHUS CUCTEMbI MOXXHO
pa3genuTb Ha Tpu 6onblune rpynnbi:

- MalMHOCTPOUTESNbHbIE CUCTEMBI;

- CUCTEMbI 4719 PaAN03NEKTPOHUKN;

- CUCTEMbI A4/151 CTPOMTENLCTBA U apXUTEKTYPbI.

lMoOMUMO 3TOr0 MOXHO BbIAENUTL PSA Yy3KOCreunannsnpoBaH-
HbIX cucteM (Hanpumep, CAMMP 31eKTpUYECKUX MaLLWH, NeTaTeslbHbIX
annapaToBs " T.4.).



1.KPATKME CBEAEHUA O CUCTEME
NMPOEKTUPOBAHMSA NX

Mporpammy NX MOXHO CuYMTaTh IMAEPOM Cpean MpPOrpaMMHbIX
obecnevyeHunin CAD/CAM/CAE-cuctem [2, cTp.15]. MporpamMma mcnosb-
3yeT S4p0 reoMeTpuyeckoro Mmogenvposanms Parasolid.

NX nMeeT BO3MOXHOCTb paboTaTb C pa3nN4YHbIMK OMepaLMoH-
HbIMKM cuctemamu, Bratodass Windows, Mac OS X, UNIX u Linux, Tak
Xe UMeeT BO3MOXHOCTb OJHOBPEMEHHOMO WCMOJSIb30BaHUS HECKOJIb-
knx OC, YTO AaeT BO3MOXHOCTb OHOBPEMEHHON paboTbl HECKOMbKMX
nosib3oBaTesieil Hag 0iHON COOPKOM.

MporpaMma coaepXuT B cebe HECKOSIbKO Moayei:

NX — 3TO KOMM/EeKCHas cMcTeMa, noMmoratowas, pewwaTb 3a4adum
CBSi3aHHble C pa3paboTKOM W peanusaument CrOKHbIX TEXHUYECKUX
NPOEeKTOB, BK/IOYAET B cebs makeTbl NporpamMM Anas ONTMMM3auMn u
pacyeTa napaMeTpoB U3aenus.

Kaxxaplii nakeT nporpamMMm Bxoaawmx B coctaB NX HasbiBaloT
NPOrpamMMHbIM MOAYJIEM WK MpuoxeHmeM [3].

OcCHOBHbIE MOAYNWN NPOrpamMsl.

1. GATEWEY.

STO OCHOBHOM MOAy/b MPOrpaMMbl. 3TO MoAy/b obecneymBaeT
CBA3b MeXAy OCHOBHbIMKU MOAYNAMU NpPOrpamMMbl. Bnaro,qapﬂ 3TOMY
MOAY/IO OCYLLECTBASIETCA Nepexos OT TBEPAOTEeNoro MoAennmpoBaHus
K MOAY/IO YepyeHus, Moaynio GopMMpoBaHUS NporpamMM Ansl CTaHKOB
Yy 1 nHXXeHepHOMY aHanmsy.

2. MOAETMPOBAHME.

5To Moaynb NpeaBapuUTenbHON pa3paboTku usgenust u aanb-
Helwen ero MoanbuKauum, Ans UCKIOYEHUS] BO3MOXHBIX OLUMOOK U
npunaaHnua Teny BCEX HeO6X0,C|,VIMbIX N 3ajaHHbIX NMapaMeETPOB.

Bcs uctopust nocTtpoeHns mogenu otobpaxkaeTcsl B Aepese Nno-
CTPOEHMSI, KONMMYECTBO OMEpauuii MOCTPOEHUS HEOrPaHUYEHHO, YTO
AaeT BO3MOXHOCTb BHOCUTb U3MEHEHUSA Ha nobom 3tane MoAaenmpo-
BaHUA.

BCTpoeHHbIe SNNIEKTPOHHbIE Taﬁl'IVILl,bI 0al0T BO3MOXHOCTb BHO-
CUTb HE TONIbKO YUCJIEHHbIE 3Ha4YeHnd, HO U MaTeMaTU4eCKne " reo-
MeTpu4yeckme 3aBMCMMOCTU.

Moaynb MoaenupoBaHusi BKOYaeT B cebs AOMOMHUTENbHblE
Moaynu.

a) TBEPOOTEJIOE MOZAEJIMPOBAHUE. Moaynb COAEPXMWT OC-
HOBHble (DYHKUMW Ans CO3AaHMsl TBEPAOro Tena, TaKne Kak MpoeKTu-




pOBaHWE KPMBbIX, 3CKU30B M MPOCTbIX TBEPAbIX Ten (TaKux Kak uu-
NMHAPLI, Kybbl, cdepbl, cnupann 1 T.4.), NOCTPOeHNe Ten MeToaamm
BpaLLEHNS, BbITATMBAHUS, BblUMTaHWS, 06beaNHEHME U T.4.

6) DNEMEHTbBI 1 ®OPMbl. Moaynb cogepXxuTt MyHKUUK anst co-
3AaHWs1 AOMOSHUTESNbHBIX 3/IEMEHTOB TBEPAOro Tesa, TakMX KaK: CHS-
Tne acku, ckpyrneHve pebep, co3aaHne oTBEPCTUN, NPOTOYEK, Kap-
MaHOB, OTBEPCTUIA.

B) MOBEPXHOCTM CBOBOAHOW ®OPMbl. Moaynb npeaHasHa-
YeH Ans CO3[aHUsS CNOXHbIX NMoBepXHOCTeN Ntoboit popMbl (lonacTei
BEPTONETOB, Ky30BHbIX AE€Tanei aBToMobunein, nonacten nonacTHbIX
MalUWH, a3poANHAMUYECKMX NMOBEPXHOCTEN U T.4.).

r) USER DEFINED FEATURES. 3TO [AOMONHUTENbHbIA MOAY/b
NX. 3ToT Moaynb npegHasHayeH ANs CO34aHMs BbIPE30B CIOXKHbLIX
¢opmM, BTynok, mydT u T.4.

3. YEPYEHUE

STOT MOAYNb MpeAHa3HavyeH Ans CO34aHWUst SNEKTPOHHOro Yep-
TeXa C Moaenu unn cOopKn 1 AaeT BO3MOXHOCTb BblBOAA Ha nevaTtb.
Mogaynb COAePXUT MHOXECTBO (PyHKUUKM Ans obneryeHnss paboTtbl NH-
)KEHepa 1 NOAroTOBKM TEXHUYECKOW AOKYMEHTALMN.

4. GEOMETRIC TOLERANCING, QUCK STACK

CneumannsmMpoBaHHbIA MOAyNb ANsl aHanu3a pa3MepoB M 06-
NeryeHnst onNMcaHus AonyckoB. basupyeTca Ha cTaHAapTHbLIX 0603Ha-
yeHuax gonyckos ANSI un ISO. Takke Moaynb COAEPXUT BO3MOXHOCTb
CMHTaKCMYECKOW MPOBEPKM AOMYCKOB.

5. CBOPKM

Mogynb Ansi co3faHusi cOOpOYHON MOAenn COCTOsIEN U3 He-
OrPaHWYEHHOrO KOMMYECTBA KOMMOHEHTOB.

6. WAVE

[JaHHbIA MoAy/b JAaeT BO3MOXHOCTb CO3AaHUS «06/1ErYEHHbIX»
mogenein. T.e cO3haHME MOAENN aHANIOMMUYHON WUCXOAHOW, HO He Co-
Aepxxaller B cebe BCIO UCTOPUIO MOCTPOEHMS, U MPWU 3TOM Haxopas-
LLieca B CBA3M C OpUrMHabHON. 3TO NO3BOSISIET 06/1erunTb paboTy Co
CNOXHbIMU COOpKaMN U MOAENSIMU.

7. NPOMN3BOACTBO.

Moaynb Ansi Co34aHusl YNpaBAsioWei NporpaMmbl Ansi CTaHKOB
¢ Yry (tokapHasi, ¢pesepHast obpaboTka, obpaboTka MCTOBLIX Ma-
Tepuanos u T.4.).

MapameTpuueckoe MmopenupoBaHue (MapameTpusaums) —
mMoaenupoBaHune (NPOEKTUPOBaHMWE) C WCMOJSIb30BaHWEM MapaMeTpPoB
3/1IEMEHTOB MOAENN U COOTHOLLEHWUI MeXAy 3TMMM napaMeTpamu. Ma-
pamMeTpu3auus Mo3BOMSIET 3a KO- POTKOE BpeMsi «npourpaTtb» (C




NMOMOLLLID M3MEHEHUS MapaMeTpoB MM FEOMETPUYECKUX COOTHOLUE-
HWUI) Pa3NNYHbIE KOHCTPYKTUBHbIE CXEMbI U M36EXaTb NPUHLMNNASb-
HbIX OLIMOOK.

MapameTpuyeckoe MOAeNnpPOBaHME CyLECTBEHHO OT/IMYaETCAOT
06bI4HOro ABYMEPHOr0 YepyeHns uiam TpEXMepHOro MoaenMpoBa- Hus.
KoHCTpyKTOp B Cnyvae napameTpuyeckoro NpoeKkTUpoBaHWUS CO- 34aET
MaTeMaTU4ecKyro Moaenb 06bEKTOB C NapameTpamu, Npu N3Me-HeHUn
KOTOPbIX MPOUCXOASAT M3MEHEHMsS KOHbMUIrypaummn getanu, B3a- UMHbIe
nepeMeLLeHus aetaneii B cbopke 1 T.M.

Mpes napamMeTpuueckoro MofenvpoBaHusS MosiBUNach eweé Ha
paHHux 3Tanax pa3sutua CAMNP, HO gonroe Bpemsi He Morna 6biTb
OCYLLECTB/IEHA MO NMPUYMHE HEOAOCTAaTOYHOM KOMMbIOTEPHOMN MPOU3BO-
ANTENbHOCTW.

TBepaoTenbHOe MoAEeNMpPOBaHME — 3TO MpPOEKTUpOBaHue
Ten, MMelWwmx Bce npusHakn dmsndeckoro Ttena. O6beKTbl, BbINO-
HEHHbIE C MOMOLLbIO AaHHOW TEXHOMOMMM, fydLle BOCMPUHUMAIOTCS MO
CPaBHEHMIO C 06beKTaMM, BbINOMHEHHBIMU APYrMMM Criocobamu.

Mpu TBEpAOTENBHOM MOAENMPOBAHMN KOHCTPYKTOP paboTaeTHe
C OTAeNbHbIMM MOBEPXHOCTAMM, a cpa3y c obonoukamu Ten. [lo-
BEPXHOCTb MOAENMpyemMoro obbekta MOMHOCTbIO onucbiBaeTcs o6o-
NIOYKaMM, KOTOpble OTAENAIOT BHYTPEHHWN O6bEM 06bEKTa OT BCErO
OCTafIbHOr0 MPOCTpPaHCTBa. B TBepaoTenbHOM MOAENMpOBaHUM Mpo-
Lecc nNocTpoeHns o60noukn obbekTa aHanormyeH npoueccy U3roTos-
neHns camoro mogenupyemoro obbekta. CHadana cosgaetcs 060nou-
Ka npocTon hopMbl, KOTOPYID MOTOM YyXe MOAFOHSIOT NOA MOAENb
HY>XHbIM 06pa3oMm.

TBepaoTenbHoe MofenvpoBaHue obnagaeT psiioM CyllecTBeH-
HbIX NPEUMYLLECTB, TakuX kak: bonee HarnsgHas v MOHATHas BU3ya-
nvm3aumsa obbekToB MOAENMPOBAaHUS, AaeT BO3MOXHOCTb aBToMaTunye-
cKoro opMMpoBaHUS pabounx 4yepTexein, AaeT BO3MOXXHOCTb KOp-
PEKTUPOBKMN N U3MEHEHWS B CaMy MoAefb, T.e. u3MeHeHne ¢opMbl Nog
Tpebytowmecs napameTpbl, Tak Xe TBepAoTeSlbHOe MoAeNMpoBa- Hue
CyLLEeCTBEHHO 3KOHOMUT BPEMS Ha CO3AaHWe MOAENW B LieNoM.

Obnapast TakMMM CyLeCTBEHHbIMW MPenMyLLecTBaMK, TBepao-
TeNbHOe MOAENMPOBaHME MPU3HAHO CaMblM ObICTPbIM, KaueCTBEHHbIM
1 3¢bPEKTUBHBLIM METOAOM MPU NPOEKTUPOBAHUMN COXHbIX O6BEKTOB.

Cuctema NX, cumTaeTcs O4HOM U3 BEAYLUMX CUCTEM ANs CO3Aa-
HWUS TBEPAOTENbHLIX TeN M COOPOUHbIX Y3/10B, COCTaBSIEMbIX U3 3TUX
mogaenen. FeomeTtpuyeckoe MogenvposaHme B UNIGRAPHICS NX paet
KOHCTPYKTOPY BO3MOXHOCTb BbICTPO BbIMOIHATL KakK KOHLEMTYasibHbIM
NpOeKT, Tak WU AeTanbHOe Mpoek- TuposaHue. Wcronb3yercs noa-
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XOf, OCHOBAHHbIM Ha TUMOBbIX 31eMeHTax hOpPMbl, TUMOBLIX OrnepaLu-
AX 3CKMU3aX, AAloLMA BO3MOXHOCTb CO34aTb U MHTEPAKTMBHO peaak-
TMPOBaTb CIOXHYIKO TBEpPAOTENbHYO MOAeNb. TeBepaoTenbHoe Moae-
NIMPOBAHUNE [AET KOHCTPYKTOPY METOA MOAENMPOBAHUS, KOTOPbIN WH-
TYUTUBHO flerye 1 noHsATHee, YeM TPaauLUMOHHOE NPOBOSIOYHOE U MOo-
BEPXHOCTHOE MOAENNPOBaHKeE.

Crapble CAD cucTeMbl UCMONb30Bann MeToAbl NPOEKTUPOBAHUS
KapKkaca KpuBbIX WM MOBepxHOCTel. Takas MoAenb Morfia peaakTupo-
BaTbCS, HO MOMHOCTLIO Tepsisa MHGOPMaLMI0 O B3aMMOCBS3M reoMeT-
PUYECKNX INIEMEHTOB, Y4aCTBOBaBLUMX B MOCTPOEHMM TBEPAOroO Tena.

Bonee nosgHve napameTpuyeckne CUCTEMbl BBEWM MeToady Mo-
CTPOEHUSI MOAENWN, COXpaHsomMe COOTHOLIEHMS MeXAy 3/1eMeHTaMu
reoMeTpun. Takas TeXHMKA OCHOBaHa Ha SIBHOM BBEAEHWUM reOMeTpu-
YECKMX OrpaHMYeHMin U NapaMeTpoB, UCMOJb3YEMbIX B MpOLECCE MO-
CTpoeHus Mozenu. Takoi noaxon 6onee pasyMeH, HO MOXET Takxke
HaTOMIKHYTbCS Ha OrpaHuyeHusi. OrpaHMyeHus He AOMyCkaloT Takue
W3MEHEHUS1 KOHCTPYKUMK, KOTOpble He Bbln 3apaHee CniaHWpOBaHbI.
MapameTpuyeckass TEXHWKA OCHOBAHA Ha WCMONb30BaHWM 3CKU30B U
onepauuii Ux BbITAMMBaHUS U He 06iafaeT nosiHbIM HAabopoM MeToA0B
KOHCTPYMPOBAHMA U pefaKTUPOBaHUS.

Moaynb reometpuyeckoro mogenuposaHuss B UNIGRAPHICS
peanu3yeT HOBbIN MoAXod, COYeTaloWwMin TPaauUMOHHOE M napameT-
puyeckoe MofenvpoBaHue. 3TO AaeT nonb3oBaTento csoboay B BbI6O-
pe MEeTOAOB MOCTPOEHUSI B Hawnyyllei CTemneHu, OTpaXKaloWwmx ero
noTpebHoCTU. MHoraa BnosiHE AOCTAaTOYHO KapKaCHOM MoAenu U HeT
HeobxoamMmocTn B 6onee cnoxHom TBepaoM Tene. OgHako OfHoBpe-
MEHHO B CUCTEME NpucyTCcTBYeT 6oraThii HAbop METOAOB MapaMeTpu-
Yeckoro W TPagMUMOHHOMO TBEPAOTENbHOM0 MoAenvMpoBaHus. Bce
BMeCTe [aeT BO3MOXHOCTb ObICTPO CO3AaTh M NIErKO YNpaBnsiTb pea-
NINCTUYHON TBEPAOTENBHOW MOAENbIO.

Mocne TOro, Kak MoAesib NOCTPOEHa, OHa MOXET 6blTb OTpeaak-
TMPOBaHa B TEXHMKE YMpaBfieHus NapaMeTpaMn, Ja)ke ecsivm B ee no-
CTPOEHUW M HE WCMONb30BanUCb 3CKM3bl. Cuctema cnocobHa Hano-
XXWTb Ha MOAENb aBTOMAaTU4eCKMEe OrpaHuMYeHusl, O4HAKO Takue orpa-
HU4YeHns paboTaloT, Kak 6bl BTOPbIM MAAHOM M MOryT 6biTb nerko
NpeoaosieHbl NPsIMbIM pefakTupoBaHueM Mogenu. C NOMOLLbLIO Takoro
noaxoda ypaetrca usbexaTb CUTyaumu, KOr4a He nonb3oBaTesb
yrnpaBisieT CUCTEMOW, @ OHa AMKTYET eMy CBOM YC/IOBUS. DTOT HeAo-
CTaTOK NPUCYLL YNCTO NapaMeTpUUECKUM CUCTEMaM MOAENNPOBaHUSI.



MpenmywecTBa TBEpAOTENIBHOIO MOAEIMPOBaHUS

TBepaoTenoHoe mMofenuposaHne B NX AaeT BO3MOXHOCTb MO-
CTPOUTb MOAENb B TEPMMHAX €€ MHXXEHEPHOro onpeaeneHuns, a He Ha
TPMBMANbHOM TFEOMETPUYECKOM YpPOBHE. Bce 3neMeHTbl MOCTpoeHus
napaMeTpUYecKn yrnpaBisieMbl Kak Mo CBOMM pa3MepaM, Tak U Mo no-
JTOXEHMIO.

dneMeHTbI

e 6oraThblii HAbop TUMOBbLIX METOAOB MOCTPOEHNS TBEPAOIO Tesa
OCHOBa@HHbIN Ha MHXXEHEPHbIX NMpUeMax NOCTPoeHns (OTBEPCTUS, Kap-
MaHbl, NMPOTOYKK, 6OOLILKK) YyBENNUYMBAIOT MPOU3BOAUTENBHOCTE MO-
LENNPOBaHMSI

e LIabnoHbl 1 MaccuBbl OAHOPOAHLIX MPSIMOYIOMbHBIX U KPYro-
BbIX 3/IEMEHTOB C BO3MOXHOCTbIO YTOUHEHWUSI MOJIOXKEHWUS KaXKAOro
OTAENbHOMO 3/1EMEHTA

CkpyrneHuns m backm

e CKpYr/fieHNs NepeMeHHOro 1 NoCTOSIHHOrO paauyca C BO3MOX-
HOCTbIO NMEPEKPLITUS FPaHEN 1 BbIXOA Ha HY/IEBOE 3HAYEHNE paguyca

e Bo3MOXHOCTb NOCTpoeHms acku no nobomy pebdpy

e [loCTpoEeHUs CKpyrneHusl C NpoKaTbiBAHWEM MO COCeAHEMY
pebpy BMECTO rpaHu, Tak Ha3blBaeMOe, CKpyrnieHune rno pebpy.

[AononHuTtesibHbie BO3MOXXHOCTH

e Mpodunnb MOXET 3aMeTaTb TENO NEPEHOCOM M BPALLEHNEM

e OuyeHb MolHast YHKUMS NMOCTPOEHUSI TOHKOCTEHHOMO Tesa ¢
BO3MOXHOCTbIO YMpaB/iEHUSI TOMOMOMMEN U MOCTPOEHUSI TOHKOCTEHHO-
ro Tena Kak BHyTpu, TaKk ¥ BHE UCXOAHOro Tena.

e [OCTpOEHME NUTENHBLIX YKSIOHOB C Y4YeTOM TpeboBaHWI Tex-
HOMOrMYHOCTW.

e CoOCTBEHHbIE OMpeaeneHHble Mosb30BaTe/IEM TUMOBbLIE 3Me-
MEHTBI.

e BO3MOXXHOCTb YMpaB/ieHNs1 MOAESbIO C MOMOLLb U3MEHEHMS
napameTpoB;

e JIerKOCTb pefaKTMPOBaHMS;

e BbICOKasl MPOM3BOANTENBHOCTD;

e BO3MOXHOCTb KOHLIENTYa/lbHOrO NPOEKTUPOBaHUS;

e /lyyllas BM3yanu3auusi MoAeNnM, BO3MOXHO MOSIyTOHOBOE
n3obpaxkeHune;

e H0nee NHTYUTUBHOE KOHCTPYMPOBAHME;

e MOAesb CO34aEeTCS 3@ MeHbluUee KOJIMYECTBO LLaros;

e BO3MOXKHOCTb CO3AaHus "Mactep-moaenn”, cnocobHoi no-
CTaBNATb MHGPOPMAUMIO B Takue MPUIOXKEHUS KaK YepyeHue M npo-



rpaMMuMpoBaHue ans ctaHkos c Ylly;

e aBTOMaTMYecKoe Ob6HOBMEeHMe uJepTexa, nporpamMmbl  Ans
CTaHKa W T.4. NpU U3MEHEHUN FEOMETPUYECKON MOAENN;

e MIPOCTON M TOYHBIA CMOCO6 OLIEHKM MaccoBO-UHEPLIMOHHbIX
XapaKTepUCTUK Moaenu.

1.1 BBeaeHue B 3CKM3bl

Sketcher [3ckm3] - obnacte MopenupoBaHus, WuMeloLas
yAOBHbIV MHTEpdENC aAns co3aaHns 3NeMEHTa NMOCTPOEHWS!, KOTOPbI
Ha3blBAETCS 3CKM30M. Kakablii 3/1EMEHT NOCTPOEHWS, KOTOPbIA Hasbl-
BAETCS 3CKM30M, UMEET UMS U COCTOMT U3 KOJNIEKLIMM KPUBBIX U TO- YeK,
3a4aHHbIX B OMNpeaesiEHHOW BaMu MIOCKOCTU. Bbl MOXeTe Hano- XuTb
Ha 3CKM3 reoMeTprYeckne orpaHnYeHus. B cBolo ovepesab 3CKU3MOXET
MHOIOKPaTHO UCMO/b30BaThCs APYrMMM OnepaumsMmn NoCTpoe- HUS, Bbl
MOXETE, Hanpumep:

e Co3gaTb 06bEMHOE MW NINCTOBOE TESI0 3aMETaHNEM KOHTYpa
3CKM3a NEPEHOCOM UMW BpaLLEHUEM.

e Co3aaThb TEN0 NEPEHOCOM KOHTYPa BLOMb HaNpaBnsoLEN.

e Acnonb30BaTb 3CKM3bl B KAYECTBE CEYEHMI MpW MOCTPOEHUM
noBepxHocTel cBo6oAHON hopMbl.

e /lcnonb3oBaTh 3CKM3 Kak KPUBYIO A5 3alaHNS 3aKOHa.

DCKU3 COXpaHsieT acCoUMaTMBHYIO CBSA3b C 3NeMeHTaMu, Ans
MOCTPOEHUSI KOTOPbIX OH WCMOSb30Bancsl. M3aMeHeHne pa3MepoB Wau
OrpaHUYEHNI Ha 3CKM3e, MPUBOASILLEE K UBMEHEHMIO €r0 pa3MepoB Un
MONIOXKEHMSI, aBTOMATUUECKUN NMPUBOASIT K U3MEHEHMIO STUX 3aBU- CUMbIX
OT 3CKM3a 3neMeHTOB. Tak Kak 3CKM3 SBMSIETCS 3/1EMEHTOM MO-
CTPOEHMS,, OH M306paXkaeTcsl OTAE/IbHOM Onepaunen B HaBuratope
NMOCTPOEHUSI MOAESN.

XoTs 3cKkM3 AocTyneH u3 apyrux npunoxenun Unigraphics, Bce
JanbHelilee onucaHne QYHKUMOHANIbHOCTX MpeanofiaraeT, yTo Bbl
paboTaeTe B pa3genie MOAENNPOBaHUS.

CO3AAHMUE 3CKU3A

Bbl MOXXeTe co3AaTb 3CKM3 OHWM U3 CEAYOLLMNX CrocoboB :

O
i
e BbibpaTtb nkoHy Sketch [3ckuz] .

e BbibpaTtb koMaHay Insert-> Sketch.

e BbibpaTb KOOPAUHATHYIO MNOCKOCTb WM MNOCKOCTb. 3aTeM
HaXkaTb MpPaBy KHOMKY Mblkn MB3 1 BbIbpaTb B KOHTEKCTHOM MEHIO
komaHay Sketch.

Ecnv Bbl He BbibMpanu NAOCKOCTb, TO MIOCKOCTbIO 3CKM3a NO



YMOJTYaHUIO SIBAISIETCA NJIOCKOCTb paboyent cuctembl koopauHaT XC- YC.
Cnctema cos3paerT ABe KOOpAMHaTHble OCuM. Bbl MOXeTe W3MEHWUTb
HarnpaB/ieEHNe OCeW [BOWMHbLIM LLEMYKOM MO 3€/1eHOM Ocu. Bbl MoxeTe
MPUHSATb OPWEHTALMIO OCel 3CKu3a, Bblb6paB KOMaHAY MOCTPOEHMS
KPVBOW, HaXXaB CPeAHIO KHOMKY MbIlkM MB2 unu Haxas kHorky OK.

E Ecnm B N10CKOCTH 3CKMU3a YxKe ecTb KoopAMHaTHas nioc-
KOCTb M KOOpAMHATHbIE OCK, OT CUCTEMA MCMOMb3YeT UX BMECTO TOro,
4yTOb6bI CO34aBaTh HOBbLIE.

OpueHTauus oceii 3ckusa

Bbl 3ajaeTe opuveHTaUMIO OCell 3CKM3a BO BCEX Clyyasix 3afa-
HWUS NIOCKOCTM 3CKM3a (3a uckntoueHnem seibopa WCS), 3apaBasirpaHb,
pebpo, KOOpAMHATHYIO MAOCKOCTb WM KOOPAMHATHYKD OCb, [ANS
OpWeHTauusi HanpasneHust oceir 3cku3a. OCb OpueHTUpyeTcs B
HanpasfieHne 6namxanLlei KOHeYHON TOYKK, eCnn BblIbUpaeTcs Kpuneas
unu pebpo. Ans nnnocTpaumm 3agaHus HanpasneHns Ha ocu X 3CKu-
3a 1 BbIbpaHHOM 0b6bEKTE BpeMEeHHO M306paXaroTCs CMMBOJbLI Mapan-
NenbHOCTM.

Tabnuua 1
OnuMM NIOCKOCTU 3CKU3a
Sketch Plane OTa onuus AaeT BO3MOXHOCTb Bbl-
[MnockocTb  3c- | 6paTb B KayecTBe MIOCKOCTU 3C-
Kun3a] KM3a KOOPAMHATHYIO MIOCKOCTb
WY MIOCKYIO rpaHb Tena.
XC-YC Plane Onuun nnockoctet WCS pgaet Bam
L:{,%': [MnockocTb] BO3MOXHOCTb Bbl6paTh MIOCKOCTb
He XC-YC (no ymonuaHuio), YC-ZC
mnn XC-ZC.
3 YC-ZC Plane Onuun nnockoctelrt WCS aaet Bam
L,Cljc [MnockocTb] BO3MOXHOCTb Bbl6paTb M/IOCKOCTb
XC-YC (no ymonuaHuio), YC-ZC
nnun XC-ZC.
XC-ZC Plane Onuun nnockocten WCS pgaet Bam
e [MnockocTb] BO3MOXHOCTb BblGpaTh MNOCKOCTb
t:Ich XC-YC (no ymonuanuio), YC-ZC
nnn XC-ZC.




MpogomkeHme Tabnuubl 1

Datum Plane [ocTtyn kK onumsaM 3agaHns Koop-
@ [AMHATHOWM nnockoctu. MaHenb on-

LM 3a4aHns KOOPAVHATHOWM Moc-
KOCTU un306pa)kaeTca B BEpPXHEM
NeBOM Yrny rpacdmyeckoro OKHa.
Ecnm Bbl yXe npeaBapuTenbHO
BbIOpann MIOCKOCTb, Bbl MOXeTe
nepeMellaTb €e 3a Mapkep Ans
3af@aHns MMOCKOCTM, 3KBUAUCTAH-
TOV BblGpaHHOMN.

Datum CSYS Bbl MOXeTe co3faTb accouuaTus-
%, HYIO KOOPAWMHATHYIO MJIOCKOCTb,

NCMosb3ylo AManor KOHCTPYKTOpa
cucTeMbl KoopamHaT. Cuctema Ko-
opavHaT B CBOK O4Yepefb MOXET
NCMosb30BaTbCa AN OpueHTaumu

3CKM3a.
OK MpuHATE onpeaeneHue naocKoCcTn
f ackm3a. locne BbIMOMHEHUS 3TOW

KOMaHAbl CUCTeEMa nepexoauT B

cpeny paboTbl C reoMeTpuei acku-
3a.

Cancel [OTkas3] OTka3 OT 3ajaHus NJoCKOCTU 3C-
x Ku3a 1 Bbixo4 U3 guanora paboTbl

C 3CKW30M, ecnv A0 3Toro He 6bino
ApYroro akTMBHOrO 3cku3a. Ecnm
Bbl MoMann B KOMaHAy 3ajaHus
NJ0CKOCTU M3 KOMaHAabl Task-New
[3apgaya-HoBbii], TO  cucTeMa

octaetcs B cpeae paboTbl C aK-
TUBHBIM 3CKM30M.

AKTUBHbI 3CKN3

XoT4 Balla YaCTb MOXET UMETb HECKOJIbKO 3CKU30B, TOJTIbKO OZIMH
M3 HUX MOXET OblTb aKTMBHbLIM BO BpEMSI 3afaHusl. DCKU3 MOXHO
caenaTtb akTMBHBIM OAHUM U3 CrieayoLwWwmnx crnocobos:

e BbibpaTb UMs 3CKM3a M3 NaHeNM KOMaHA 3CKu3a B Mnone, rge
COAEPXXUTCS CMINCOK MMEH CYLLECTBYIOLLMX 3CKM30B.

e BblbpaTb 3CKM3 B HaBUraTope MOAENM U BbINOHUTL KOMaHAay




13 BbinagatoLero MeHo MB3-> Edit.

Jliobass reomeTpus, KOTOpas CO34aeTcs B Cpeae MOCTPOeHMs
3CKM3a NPUHAANEXUT aKTUBHOMY 3CKM3Y. ICKU3 AE€aKTUBUPYETCS B TOT
MOMEHT, KOraa Bbl BbIXOAWTE W3 Cpeabl MOCTPOEHMS 3CKM30B C
NOMOLLbIO KoMaHabl Task-> Finish.

DCKU3 A0MKEH NeXaTb Ha KOOPAMHATHOM MAOCKOCTM MAKM Mnoc-
KOM rpaHu. Ecnv Bbl ckasanu, YTO 3CKM3 NEXUT B OAHOM M3 MOCKO-
cTeit paboyelt cMcTeMbl KOOPAMHAT, TO CUCTEMA CO3AAET B 3TOM Moc-
KOCTU KOOPAMHATHYIO NAIOCKOCTb U ABE KOOPAMHATHLIE OCH.

Constraint Management [YnpaBneHus orpaHMyeHusiMu
acku3al)

OrpaHuyeHns JatoT BaM BO3MOXHOCTb TOYHO KOHTPOMPOBaTb
cdopMy 3ckmza. CyllecTBYeT fnBa TuMa OrpaHWYEHU: pasMepHble
OrpaHMyeHns U KadeCTBEHHble reoMeTpuYeckme OrpaHnYeHns, KOTo-
pble fanee Ans Kpatkoctu 6yaem HasblBaTb NPOCTO reoOMeTpUYeCKUMn
OrPaHNYEHUSIMU.

Pa3MmepHble orpaHuyeHus

Pa3MepHble orpaHUYeHns onpeaensioT Takue napameTpbl Kak
[/IMHBl MPSAAMOWA, pa3Mepbl paauycoB U T.A. WM TaKMe COOTHOLLUEHUS
MeXay reoMeTpuyeckMMK dfIeEMEHTaMu Kak pacCTosiHue, Yron mexay
nNpsiMbIMU. Ha pa3mepHble orpaHnyeHmnst NpoLLe BCero CMOTPeTb Kak Ha
pa3Mepbl Ha YepTexe.

3=l 544

R p2=050 —,

ANRC
ah

f10=0550

e pI=131

pl=2 905
Puc.1 Pa3MepHblit orpaHnYeHus
[eoMeTpuyeckne orpaHnyeHus
FeoMeTpuyeckne orpaHuMYeHUst YCTaHaBMBAKT KaueCTBEHHble

COOTHOLUEHNS MeXAy 3MeMeHTaMu 3CKM3a, HanpuMmep ycroBue nep-




NEHAVKYNSIPHOCTM MW NapasieNlbHOCTV Napbl NpsaMbiX. FeomeTpuye-
CKMe orpaHMyeHns MoryT 3afaBaTb MOCTOSIHHOE 3HayeHune 4ero-inbo,
HanpuMep, NpsMas NOCTOSIHHOM ANWHbI UK (DUKCUMPOBaHHbLIE KOOPAMN-
HaTbl TOUKW. FeOMEeTpUYECKME OrPaHMUEHMS SBHO HE M300paXkaloTcs Ha
3CKM3e, HO Bbl MOXETE YBMAETH MX C MOMOLLbIO KOMaHabl Show/Remove
(MokaszaTb/Yaanutb orpaHuyeHns).

MoBeneHWe orpaHNYeHuii

DCKU3 MOXET WMMETb CTATyC «He MOJSIHOCTbIO OnpeAeNieHHbIi
(under constraint)». 3T0 03HaYaEeT, YTO 3CKMU3 HYXXAAETCS B AOMOJSHM-
TENbHbIX OrPAHMYEHMSIX M HEKOTOpble TOYKM 3CKM3a M306paKeHbl
BMECTE C XeNTbIMU CTpPeSIkaMun - cTeneHsaMmu ceobogbl. MNocne Toro, Kak
Bbl 33aANTE BCE HY>KHblE€ OrPaHUYEHNS], CTaTyC 3CKM3a U3MEHMUT- CA Ha
«nonHocTbto onpeaeneH (full constriant)».

Ecnn Bbl nobaBnsieTe orpaHMYeHMsl, KOTOPble HAYMHAKOT KOH-
bnmkToBaTh Mexay cobol, TO KOHMAUKTYIOWME pa3Mepbl CTAHOBATCS
pO30BbIMM, @ KOH(MIMKTYIOLIAs FeOMETPUSt CTaHOBUTCS XeNnTon. Ta-
KMM 0bpa3oM cuctema coobliaeTr BaM rpadmyecku, rae HaxoauTcs
NMpUYMHA BO3MOXHbIX KOH(MIMKTOB. CMCTEMA HE MOXET paccuuTaTb
TaKOW 3CKM3, NO3TOMY €ro ¢hopMa He U3MEHSIETCS!

DCKM3 MOXET TakXke OblTb MmepeornpeaeneH, T.e. K HEMY MpuUIo-
)KeHo 6osiblle orpaHMYeHui, YeM 310 Heobxoammo. Takoln 3CkM3 uMe-
€T CTaTyC «nepe onpeaeneHHblii acku3 (over constrained)». Koraa
TaKoe CNy4yaeTcs, TO Mepe onpeaesneHHasl reoMeTpus U pasmepsbl
N3006paXkaloTcs XKEeNTbIM LIBETOM.

EBamequue: OnucaHune 1cnonb30BaHUS LBETOB MNpu Mo-
CTPOEHMM 3CKM3a [aHO B pasdese LBeTa B 3CKu3e.

Mo yMONYaHMI0, aKTUBHBIA 3CKWU3 pacYMTbIBAETCA KaXabld pas
Npv HaNoXeHWW HOBOro OrpaHuyeHusl. Ecin BktoyeHa onumst OT/o-
»XeHHoro obHosneHuns Delay Evaluation (OTnoXxuTb pacuer), 3cku3
He 6yaeT 0bHOBNATLCA A0 TeX Nop, Noka He:

e Boikntountb onumio Delay Evaluation.

e BoibpaTb SIBHO KOMaHAy pacyeTa acku3a Evaluate Sketch.

e BbIiTK 13 AManora NoCTPOEeHNS 3CKM3a.

KOMAHAbI NOCTPOEHUSA KPUBbIX 3CKU3A

MaHenb MOCTPOEHMSI KPWBbLIX 3CKM3a COAEPXMUT KOMaHAabl ANns
AVHAMMYECKOro MOCTPOEHMUSI KPUBbLIX C aBTOMATUUYECKUM HaNIOXKEHWUEM
Ha HUX FEOMETPUYECKMX M BO3MOXHO Pa3MEPHbIX OrpaHUYEHMIA. Bbl
MOXXETE MOCTPOUTb MPAMYIO, AYTY OKPY)XXHOCTM, BbIMOSMHUTL CKPYr-



NeHne, Npoao/MKUTb U 06pe3aTb KpuBYH. ECnM ofHOM M3 OMMCaHHbIX

KOMaH/, HET Ha naHenu, TO Bbl MOXeTe A00aBWUTb €e Ha MaHesb

HacTpoWkoi auanora. Bce koMaHbl NOCTPOEHUsI AOCTYMHbI U3 KOMaH-

Abl OCHOBHOro MeHto Insert.
Tabnuua 2

KoMaHAbl NOCTpOEHMUs 3CKn3a

Profile

¢unb]

[Mpo-

Co3aaeT uenoyky NpsiMbiX M Ayr OKpY»HO-
CTel, KaK eAVHYI0 KpUBYIO

Line [Mpsmas]

CospaaHve oTaenbHON NpsIMON.

JNIS

Arc
[dyra OKpyxHO-
ctu]

Co3paHvie Ayrv OKPY>XHOCTW OAHWUM U3 ABYX
cnoco6os:

e [lyra no 3 Toukam

o [lyra no UEHTPY MU KOHEYHbIM TOYKaM

Circle
[MonHas okpyx-
HOCTb |

Co3paHue NOMHOW OKPY>XHOCTY OfHWUM U3 ABYX
METOMOB:

o OKpY>XHOCTb N0 3 TOYKaM

o OKpY>XHOCTb MO LEHTPY U paanycy

n

Derived Lines | MpsiMble NO NOCTPOEHWIO:

[Mpamas no no- | enpsiMasi, napannesnbHO 3aAaHHOW NPSIMOWA.

CTPOeHUIo] eCpeaHsss Mexay [AByMs napannenbHbIMU
NpSAMbIMU.
e buccekTpuca Mexay ABYMS nepecekatowwm-
MUCS MPSMbIMMU.

Quick Trim | O6pe3ka 0gHOW MM HECKOSIbKO NPSIMbIX.

[BbicTpas obpes-
Ka]

Quick Extend | NMpogomkeHns KpuBbIX A0 MnepeceveHns ¢
= [BbicTpoe  npo- | ApYrMMM KPUBLIMM.

JomkeHue]
i Rectangle [Mpsi- | Co3aaHnsa NpsMOYyronbHUKa

l MOYrOSIbHUK]

“‘\li Fillet [Ckpyrne- | Co3gaHne CKpyrneHust Mexay [ABYMSI KpwBbl-

Hue] MW.

Spline [CnnaiiH] CosgaHusa crifalH C MOMOLLbIO Auanora no-

CTPOEHNA KpUBbIX, aHanornyHom TOl‘;I, 4yTO
onucaHa Anst Co34aHus CrnnaiHa BHE 3CKM3a.




MaHenb KOMaHA 3agaHvA orpal-mqel-mﬁ
Ha 3Toi naHenu HoxomsATcs KoMaHabl KOTOpbl€ Aal0T BO3MOXK-

HOCTb:

o Co3aaTh pa3MepHbIE U FTEOMETPUYECKME OrpaHUYEHNS.

¢ YNpaBnsiTh BUANMOCTBIO OrpaHUYEHUIA Ha FpacdMyecKoM OKHe.

¢ 3a/1aTb ONUUX YNPaBleHUst OrpaHNYEHUAMN,

Ecnun oaHONM M3 onuCaHHbIX KOMaHA HET Ha NaHenu, To Bbl MO-
XeTe A06aBUTb e Ha MaHenb HacTpoukon awanora. Bce komaHgbl
paboTbl C OrpaHUYEHUsSIMA [AOCTYMHbI M3 KOMaH[bl OCHOBHOIO MEHIO

Tools-> Create Constraints.
Tabnuua 3

Oonuuu 3apaHus orpaHuquuﬁ

?h Dimensions [Pa3mepbl]
=

3afjaHne pasMepHbIX orpaHuye-
HWUI Ha aKTUBHOM 3CKM3e

Create Constraints [3apaTb
3t orpaHuyeHust]

3afaHue reoMeTpuyeckunx orpa-
HUYEHMIA Ha aKTUBHOM 3CKM3e.

Automatic Constraint Creation

H_I:L [ABTOMaTH4YecKoe 3ajaHue

OrpaHNYeHnn]

CucTeMa aHanusupyeT reoMert-
pUI0 3CKM3a W aBTOMATUYECKM

HaKnaablBae€T OorpaHn4yeHus,
€C/1In 3TO BO3MOXHO.

L Show All Constraints [Moka-
4 s 3aTb BCE OrpaHuyeHuns]

MN306paxeHne BCexX HanoXeH-
HblX  orpaHuuyeHuii.  Kaxpgoe
n3obpaxeHune obo3HauaeTcs
cneumanbHbIM rpacUyeckuM
CUMBOJIOM,

.’“ Show No Constraints [Y6paTb
e n306pakeHne orpaHnyeHni]

MoracuTb Bce  M306paXkeHus
rEOMETPUYECKUX OrPaHUYEHNM.

Show/Remove Constraints
b [MokazaTb/MoracnTb  orpaHu-
J—H yeHus]

MokasbiBaTb/racute un3obpaxe-
HUS1 FEOMETPUYECKMX OrpaHuye-
HWI 3aJaHHOro TUNa.

Animate Dimension
+—F* | [Anumauns pasmepos]

11

[vHamnueckoe N3MeHeHune
GopMbl  3CKM3a  M3MEHEHMEM
pa3MepHbIX MapaMeTpoB B 3a-
JaHHbIX Npegenax.




MpogomkeHme Tabnuubl 3

il

Convert To/From Reference
[MepekntoyeHne  aKTUBHBbIN/
JIOMOSTHUTENbHBIN 3NIEMEHT]

MepeknioyeHne aKTUMBHbIX KPUBbIX
3CKM3a B KpuBbIE AN AOMNOMHU-
TENbHbIX MOCTPOEHWIN U U3MEHEHUE
cTaTyca pa3Mepa aKTUBHbIN pas-
Mep/pa3Mep Ans CnpaBKu.

Alternate Solution [AnbTepHa-
TUBHOE pelleHne]

Bbi6op anbTepHAaTUBHOIO pELLEHNS],
€C/IN 3CKM3 [O0MyCcKaeT asibTepHa-
TUBHbIE pELLEHNS.

Infer  Constraint
[ABTOMaTUUECKOE
HMe orpaHnYeHunin]

Settings
onpegene-

3afaHue TUMOB OrPaHWYEHUi, Ko-
Topble cucTeMa 6yAeT aHanM3upo-
BaTb M npeanaratb B Xofe MOCTPO-

E€HNA KPUBbIX 3CKM3a.

1.2 CozpaHnue Ten. NMocTpoeHne mopenen

B npouecce co3paHus No6oN CNOXHOW COOPKM COCTOSLIEN U3
€AVHUYHBIX AeTanei n cGOpPOYHbIX eAMHUL KaXablil MPOeKTUPOBLUMK,
KOHCTPYKTOP WU MHXeHep BblbupaeT Haubonee yaobHbIM ans cebs
cnocob. Jlioboe Teno, BO3MOXHO, CO3AaTb pa3fM4YHbIMK Criocobamu.
Mepen HadanoMm paboTbl MPOEKTUPOBLUMK MPOBOAMT aHaiM3 reomeT-
pun Tena u BblbMpaeT cnocod NOCcTpoeHusi, Hambonee yaobHbIV Ans
ceba. [ina Toro 4To 661 NOHMMATL U OLEHWUTL TPYAOEMKOCTb U 3aTpaThl
BPEMEHM Ha Co3aaHuMe Moaeneln M c6opok BO3MOXHbLIMKM BapvaHTaMu
HeobXxoaMMO MNOHMMaTb OCOBEHHOCTM MOCTPOeHWUs WX. PaccmoTpum
nocTpoeHus Tena Bana. Co3gaanMm Moesb pasnMyHbIMK crnocobamu.

OCHOBHble KOMaHAbl MOAYNs MOAENMPOBaHWS MpuBeAeHbl B
MpunoxeHun 1

1.2.1 Co3paHue Bana MeToAoOM BpalleHuUs

[na cosgaHvsl Tena TBEpAOro Tefa CnocoboM BpalleHus 3a-
MKHYTOrO KOHTYpa BOKpYF BbiGpaHHOM ocK, Heo6XxoAMMO co3aaTb 3C-
KM3 3aMKHYTOrO KOHTypa, KOTOPbIi Npu BpalLEHNM BOKPYT BbiGpaHHOM
0CW AACT TesNo BPaLleHWUs, KOTOPOoE U BYAET ABNATLCA BasIOM.

[na Hayana paboTbl NO CO34aHWI0 3aMKHYTOrO KOHTYypa, Heob-
XOAMMO Ha rNaBHOW MaHEeNn Nporpammsbl BblbpaTb koMaHay «3CKU3»

(puc.2).
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OTKprEaET Cpeay 3CK13a, B KOTOPOW 3CKWU3bI

MOTYT BbITb CO3AaHbI MM N3MEHEHBI.

(5)

Puc.2 MnaBHas naHenb NporpaMMmbl

Mpwn BbIGOpe 3TOro MyHKTa MNOSIBAISIETCS OKHO, B KOTOPOM MpoO-
rpaMma npegnaraet BblbpaTb MIOCKOCTb ANs1 CO3AaHus 3ckm3a (puc.3)

Y« [Cozpanme scxuza O (=X B

Tun

I"E] Mo naockocT

> &

Mnocxocm scxkusa

Onuwmsa naockocTn Cywectsytouias nnooE'g

V' Bobibepute NAOCKYHO rpaHb UK NAOCKOCT | -4)—

CMeHuTL HanpaeneHve

OpwerTaian scxusa

Ccoinka Topw30HT.

« Boibepwre ccbinky (1)

%@J > B

CMeHuMTb HanpasieHue

oK Ortmera

Puc.3 OkHO BbibOpa MNAOCKOCTM AN CO3[4aHMS 3CKU3a

MporpaMMa fdaeT BO3MOXHOCTb BblbpaTb Kak CyllecTBylolme
M0CKOCTU, T.e. nnockocTn XY, XZ nnn YZ, Tak U NNOCKOCTb CO34aH-
HYIO nonb3oBaTteneM. B gaHHOM ciiyyae, T.K He MpeabsiBAsioTCA Ka-
kne-nnmbo cneumanbHble TpeboBaHMs, BblIGMpaeM CyLLECTBYHOLLYIO
NIOCKOCTb C FOPU30HTasIbHOW OpUEHTaLMEN.

[ns panbHenwero obneryeHnsi paboTbl MO CO3A4aHUIO OrPaHu-
YeHuI ackmnza, cneayet BoibupaTb koMaHay «MPOOUIb» (puc.4)
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Puc.4 OkHo Bbibopa koMaHabl «[MPOOUJIb»

3cKu3 [OJIKeH ObITb MOMHOCTbLIO OrpaHnyeH, T.€. A0JIKHbI BbITb
YKa3aHbl BCe JIMHENHbIE pa3Mepbl, a TaK Xe AO0/DKHbl CYLEeCTBOBATb
NPUBSI3KN K 0CAM KoOpAMHAT. OrpaHMYEHMsI 3CKM3a, a TaKKe 3aAaHne
BCEX JIMHENHbIX pa3MepOoB MO3BO/UT B [a/ibHENLIEM COPUEHTUPOBATbL
TEeNo B MPOCTPAHCTBE, @ TakXke AACT BO3MOXHOCTb MpY CO34aHMK
CNOXHbIX COOpOK, M3bexaTb CMELLEHUS 3MEMEHTOB, 06pa3syowmx
reoMeTpuio Tena.
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Puc.5 N'eomeTpus ackunsa



Korga Bcs reoMeTpusi ackmnsa onpegeneHa (puc.5) 3akaH4umBaeM
paboTy Had co3AaHMEM 3CKM3a, HaXaTMeM Ha MKOHKY «3AKOHYUTb
2CKN3»
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Puc.6 aBHOE OKHO MOAySS MOAENUMpPOBaHUS

MNocne 3aBepLueHMs 3CKM3a Nonajaem B rf1aBHOE OKHO Moayns
MoaenupoBaHus. [ns co3gaHusl Bana BbibupaeM KoMaHay
«BPALLIEHME» (puc.6). JaHHas koMaHAa MO3BOASET co3faBaTb Tena
BpaLleHus. BpalleHre ocyllecTBnseTcs BOKPYr BblGpaHHOW ocu, 3a-
MKHYTOrO KOHTypa Ha /1060l npou3BosibHbIN yron ao 360°. Mpu Bbi-
6ope komaHapl «BPALLEHWE» nosBnseTcs OkHO koMmaHabl (puc.7). B
NosIBUBLUEMCS OKHEe KOMaHAbl MOXHO BblbpaTb MapameTpbl Afns no-
CTPOeHWs TBepAoro Tena:

- ceyeHue. [laHHbI MYHKT MEHI0 KOMaHAbl AAeT BO3MOXHOCTb
BblbpaTb KpMBYIO ANns 0bpa3oBaHusa Tena, Wan 3NeMeHT Ans nocTpoe-
HUS Tena BpalleHus;

- ocb. Mo3BonsieT BbIGpaTb HanpaBneHne OCK BpalleHus, a Tak
)Ke caMy 0Cb BOKPYr KOTOPOW 6yAeT OCyWeCcTBNSTLCA BpalleHUE;

- orpaHuyeHus. [aHHblli pasgen komaHabl «BPALLEHWUSA» 3apa-
€T NnapaMeTpbl BpaLleHUs, TakKne Kak HayanbHbll rpaflyC U KOHEUHbIN
rpasyc NoOBOPOTa CEYEHWSI BOKPYF BblGpaHHOM OCM, B HALIEM Ciyyae
oT 0° go 360°, T.e. Teno BpaLleHUsl C NOSIHbIM paanycoM;

- byneBble. TOT pa3aen No3BossET BbIbpaTb Bynesbin onepa-
TOp 06bEAMHSIIOWMIA, BbIYMTAIOWMI Tena MM NPoCTo Co3faHue Tena
npu Bbibope 6yNneBoi yHKLMN <HET»;

- HacTpolka. [JaeT BO3MOXHOCTb BbibpaTh TUM Tena (Teno wnu



0605104Ka), a TaK Xe 3a4aTb JOMNyCcK Ha pasMep CO3AaBaeMoro Tena.
Mpu BbIGOpPE BCEX TPEOYEMbIX NAPAaMETPOB HAXMMAEM KHOMKY
«MPUMEHUTL» 1 3aKPbIBAEM OKHO KOMaHbl (puc.7).
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Puc.7 OkHo komaHabl «BPALLLEHUNE»

[na nocTpoeHust AONOSHUTESNIbHLIX KOHCTPYKTUBHBIX 3J1EMEH-
TOB, Takux kak cackun u ckpyrneHus B NX ectb Habop koMaHA.

dackM — KOHCTPYKTUBHbLIE 3MIEMEHTHI, BLIMOSIHAEMbIE Ha AeTa-
NsIX Npu MexaHudeckon obpaboTke. dacka CyXWUT ANS ynpoweHus
npouecca cbopky cO6O0pPOYHON eanHULbI, @ TaK Xe AN YMeHbLUeHUs
OMacHOCTW paHeHWi ocTpbiMKU yriamu. dacka — 3TO KOHM4Yeckasl ro-
BEPXHOCTb, Cpe3alollasi KpOMKY, 06pa30BaHHY0 TOPLEBOM MOBEPXHO-
CTbIO W UWAMHAPUYECKON MOBEPXHOCTHIO CaMoro Tena. Yron dacku
Yyalle BCEro yCTaHaB/MBalOT paBHbIM 45°. B HEKOTOpbIX C/lyyasx yron
W pacCTosiHWE 3a4aloTCa MHANBUAYAsLHO.



Dacky Ha OCTPbIX YINaX MEXAy rpaHaMU.

Puc.8 Mpumep BbinonHeHUs koMmaHabl «GACKA»

Ons BbinonHeHust ackm B NX BblbpaeM komaHay «®ACKA»
(pnc.8).

Bbibupaem pebpo Tena ans nocrtpoeHus gacku (puc.9). B no-
SABUBLUEMCS OKHE KOMaHAbl BblbMpaeM «CMMMeTpu4HO» (rpu Bbibope
CMMMETPUYHOM acku nporpaMMa aBTOMAaTUUECKU BblGMpaeT yron
dackn 45°). B okolike «PacCTosiHMe» yKasblBAaeM YMC/IOBOE 3Hauye-
Hue.

Puc.9 OkHo komaHAabl «PACKA»



[na nocTpoeHnsi O0aMHaKoBbIX (DacoK Ha HECKOMbkMX pebpax
BblbpaeM Bce pebpa, Ha KOTOpbIX TpebyeTcs noctpouTb dacku. Mo-
cne Bblbopa Bcex MapaMeTpPoB U BCEX FPaHEN HAaXMMAEM KHOMKY
«lMpUMEHNTbL» 1 3aKpblIBAaeM OKHO KOMaHZbl.

[ns NOCTpOeHMs WNOHOYHOro Masa Ha Basy, CTPOMM «ACCoUM-
aTuBHyto CK»,

AccoumatuHas CK (accoumaTvMBHasi cucteMa KoOopaMHaT) — 3T0
CUCTEMA KOOpAMHAT C HayasnoM B Jo6oi TOUYKe MPOCTPaHCTBA, TOYKeE
npuHaanexatien nobo NOBEPXHOCTU, pebpy, MHUKN, OKPY>KHOCTU U
T.O. B0 C 3afaHHbIMK KOOpAMHATaMU OTHOCMTENIbHO abCOMOTHOMN
CUCTEMbI KOOPAMNHAT.
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Puc.10 MocTtpoeHune «AccoumatuBHom CK»

[ns noctpoeHust «AccoumatmBHoi CK» BblGMpaeM KoMaHay Ha
rMaBHOM NaHenu okHa Moaynst MOAEMPOBaHUs. B NOsSBMBLLEMCS OKHE
koMaHabl (puc.10) B okowke Tun BblbpaeM «[WHaMUKa», LWenKaeM
NEBOM KHOMKOMN MBILWKK B TOYKE, MPUHMMAEMONM 3@ Hayano KoopAMHAT
(Npu BbIOOpPE KOHKPETHOM TOYKM MpOrpaMMa CaMa OnpeaenuT Koop-
avHatbl X;Y;Z, ecnn TpebyeTca onpeaenutb TOYKY BCTaBKM accouma-
TMBHOM CK C MOMOLLbIO CUCTEMbI KOOPAMHAT, TO BBOAMM 3HAYeHus!
KOOpPAVHAT BPYYHYIO, yKa3aB KOOPAMHATbLI B COOTBETCTBYIOLLEM OKOLL-
ke. Mpu nocTpoeHnn accoumaTvBHon CK fydwe BbiGMpaTb OMOpHble
TOUYKM (CpeaHue TOUKM MPSIMOMN, TOUKU Ha OKPYXXHOCTU, LEHTP OKPYX-
HOCTM U T.4.). Takol cnocob npuessku CK no3BonuT B AaSibHEMLIEM,
npu co3daHne CNoXHbIX COOpPOK M B Crlyyae pedakumu 31eMeHTOB
BXOASWMX B 3Ty COOpPKY, n3bexatb CMELLEHNS 3N1EMEHTOB reoMeTpumn
Tena, a TaKk e BCEX 3/IEMEHTOB NpPMBS3aHHbIX K 06pa3oBaHHo CK.
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Puc.11 Mpumep BbIGOpa NAOCKOCTM ANS MOCTPOEHWS CKM3a

B nonyuenHol CK BbibrMpaeM NAoCKOCTb, NPUHAANEXaLUYHO 3TOM
CK ans noctpoeHus ackmnza (puc.11). Belbupaem komaHay «9CKU3» Ha
rNaBHOWM MaHenu nporpaMmbl. B nNosiBUBLUEMCS OKHE BbIGMPAEM MyHKT
«CYLLECTBYIOLIAA MMOCKOCTb>». LLlenkaemM npaBoi KiaBuULIEA MbllUK Ha
MIOCKOCTU KacaTesIbHOM K MOBEPXHOCTY Bana.
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By Konsposare Mpeo6pasyet sbI6paHHbIe KPUBLIE 3CK13a
X Yaanam VIV pa3sMepbl 3CKN3a U3 aKTUBHOTO B
CCbINOYHBIA MY Ha060pPOT. OYHKUUM
vcnonb3syrowve nx (Hanpumep
BbiTAMMBaHVE) He UCMIONb3YHOT CCLINOUHBIE
KpVIBbIE 1 CCbINOUHbIE Pa3Mepbl He

| ynpasnstoT reometpuied sckusa.

Puc.12 MocTpoeHune 3aMKHYTOro KoHTypa npoduns
LUMOHOYHOro nasa

& Wswerms oTobpaxerve...

€| Coodictea

B OKHe 3cKM3a CTPOMM 3aMKHYTbIN KOHTYP MPOcuIs WNOHOYHO-
ro nasa (puc.12). B gaHHOM cny4dae A4ns no3vuMoHnpoBaHus npoduns

nasa B OCAX KOOpAMHAT NpuBA- 3blBa€EM I'IpOd)VIJ'Ib K cpe,u,Heﬁ nn-
24



HANM (JIMHANM CUMMETPUM). JIMHWIO CUMMETPUM NMEPEHOCHMM B CCbIIOY-
Hbli Habop (puc.12). [Ans 3TOro LienKaeM MpaBoOi KnaBULLEN MbILUN
Ha SIMHUM M B BbiMaBEM Crnucke BblbMpaeM «npeobpa3oBaTb B/uU3
CCbiiky». CCbINMOYHbIN HAabop UCMONb3YETCH B KaYeCcTBE AOMO/HUTE Tb-
HbIX MOCTPOEHNM. JINHUM Ha CCbINIOYHOM Habope He YYMTLIBAKTCS MpW
NOCTPOEHUN TBEPAbIX TES.

MOCTPOEHHbIM 3CKM3 [O/MKEH ObiTb MOJIHOCTBLIO OMnpeaeseH
(pnc.13). T.e. po/mkHbI 6bITb yKasaHbl BCe pa3Mepbl U OnpeaeneHo
NOSIOXKEHWE KaXA0ro 3/1IEMEHTa B MPOCTPAHCTBE, 3TO HEO6X0AUMO Anst
COXpaHeHMe reoMeTpuM Tefla Npu co3aaHum cOOpPOK B KOTOpPble BXO-
AT MOCTPOEHHOe Teno. Koraa 3CKM3 MOMHOCTbIO OnpeaeneH, 3akaH-
4YMBAEM 3CKM3 U NOMNAZAEM B OKHO MOAYNS MOAENMPOBAHMSI.

3cKM3 NONHOCTLIO oNpeaeneH

pES=100,0 2

Puc.13 OnpeneneHne NOCTPOEHHOIO 3CKM3a

Ana  nNOCTpoeHus WMNOHOYHOrO Masa BblbupaeM KoMmaHay
«BbIAENEHUE» (puc.14) Ha rnaBHOM MaHenu MoAaynsi MOAeNMpoBa-
Hus.

25



m |7 ® O @ 4 h Ay

B 06 7 Koopa. i VknoH Ckpyrnerus Packa Cninait
- pebpa -
! v, -
- ‘ (s
—| Boigenenve @ L

Co3a€eT 3N1eMEHT BbITATMBaHVWEM CEUeHUA
BAOANb BEKTOPA.
® |

M o -

48 =

Lprt from
\kilina

Puc.14 MNocTpoeHne WNoHOYHOro nasa

B nosiBuBlIEMCS OKHE KOMaHAabl (puc.15), wenkaem Ha npodwu-
Ne WNOHOYHOrO Masa, B pasfene OorpaHWYeHUst 3a4aeMcsl HavanoM U
KOHLIOM Tesla BbITArMBaHusl, B HaweM cnydae 0 u 15 cooTBETCTBEHHO.
Ha)kuMaeM KHOMKY MPUMEHWUTb M 3aKpblBaeM OKHO KoMaHfbl. Mocne
MOCTPOEHUS LUIMOHOYHOr0 Masa reoMeTpusi Basa MONMHOCTbIO MOCTpoe-
Ha. [lns ganbHelwwen paboTbl C TeNnoM Bana (co3aaHus cbopok B KO-
TOpbIX YYacTBYeT Basl) HE06X0AMMO BCE AOMOMHUTENbHbLIE MOCTPOEHNS
NnepeHecT Ha CNoM M OTKIIOYMTL UX OTObpaxkeHwe Ha moaenu. Uc-
KJIlOUYEHME CNOEB AOMOSTHUTENbHBIX MOCTPOEHWUI (CMIOEB 3CKU30B, KO-
OpAMHATHBIX MNJIOCKOCTEN, KOOPAMHATHBIX OCEW U T.A4.) AeNaeT Moaesb
6onee HarnsgHOM M B AanbHeMleM Aenaet BuAa COOPKM MeHee «3a-
rPOMOXKAEHHOW».
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Puc.15 Pa3gen orpaHuyeHue rnpu nocTpOeHUu LWNOHOYHOMo
nasa

[ns OTK/IIOUEHMS] C/IOEB  [AOMOSHUTENbHBIX MOCTPOEHUA WX
HeobXxoaMMO MNepeHecTn Ha OTAENbHbIM Cnoi. [ns 3Toro BblAensiem
JIMHUM 3CKM3a W LIENKAeM MpaBoOM K/ABWILEN MbIlUM Ha BblAENIEHHbIX
aneMeHTax. [OSBASAETCA OKHO KOMaHAbl «M3MEHUTb OTObpaXkeHue»
(pnc.16 n puc.17).

CKM3bl NepeHocMM Ha cnoit Homep 10 (Homep crost MOXeT Bbl-
6VpaTbCs NPOM3BOJIbHO. UHXeHep npu paboTe B NporpaMme camocTo-
ATENbHO BbIGUpPAeT HoOMep cosi. HO Mpu 3TOM HYXXHO y4MTbIBaTb YTO
Mpu CO3AaHMM CNIOXHBLIX COOPOK U Mpu paboTe rpynnbl UHXEHEPOB,
HOMepa C/I0eB A0/MKHbI 06513aTeNbHO COBMAAATh C MPUHSATLIMU B rpynne
paboTalolmMX HaJl AaHHON COOPKOI), KOOPAMHATHbLIE 3N1EMEHTbIHA C/IOW
Homep 15.
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Prc.16 OKHO KOMaHAbl «M3MEHUTb N306paxxeHne»

[lns nepeHoca 3CKM3HbIX 3/IEMEHTOB Ha oy HoMep 10 B okoLLKke
«cnon» nponucbiBaeM 10 M HaXMMaeM KHOMKY MPUMEHUTD.
AHAIOrM4YHO NOCTYNaeM C KOOPAMHATHLIMU 3/IEMEHTaMM, NEPEHOCUM KX
Ha cnov Homep 15 (puc.17). HaxuMaeM KHOMKY MpUMEHUTb U 3a-

KpblBA€M OKHO KOMaHAbl.

Puc.17 MepeHoc 3CKU3HBIX 3/TEMEHTOB Ha CNOK

A
Croit 15
User I
Wipusa &
3axpawetHoe oToGpaxeHme A
MpospautocTs
70
0
o
0 100
[] Yactvu. sakpacka
[[] Avanus rpaneit
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MoacseTnTb 06veKTsI
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BuibepuTe HOBble OBbEKT!

l
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[na n3meHeHus otobpaxkeHnst cnoes 10 n 15 (cnoes ackmsza u
KOOPAMHATHBIX 3/1IEMEHTOB) Ha rMaBHOM MaHeNu MoAyssl MOAENMPOoBa-
HMS Bbibupaem Bkiagaky «dop- mat» (puc.18) n pasgen «Buau-
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Mble B HEBMAMMbIE». B BbiMaBlweM OKHe KOoMaHabl (puc.19) cHumaem
rasiouku Bosne HomeposB cnoes 10 u 15, oTknovas MX BMAUMMOCTb.
HakumMaeM KHOMKY NPUMEHWUTb U 3aKpblBAEM OKHO KOMaHApbl.
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Puc.18 Bknagka «dopmat»
< | 1 | 3
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‘ Vnpasneswe cnosm v
Hactpoitas v
Puc.19 Pa3gen «Buaumble u
HeBUANMbIE»

Mocne BbINOAHEHUS AAHHOM KOMaHAbl MOSTyYaeM FOTOBYIO MO-
fAenb Bana (puc.20).
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Puc.20 l'otoBas moaenb Bana

Teno Bana JIMWEHO BCEX AOMOSIHUTENBHBIX MOCTPOEHUM U NU-
HWUI 4YTO AenaeT oTobpaxxaemyto Modenb 6oriee HarnsiAHoOM Ansi BOC-
NpusiTUS NoSb30BaTeNsl. B aanbHeWILEM MOAENN, CO3AaHHbIE B MOAY-
e MOAENMPOBaHWSI, UCMOSb3YIOTCS ANS CO34aHNsA paboumnx YepTexen.

MocTpoeHue Bana METOAOM BbITArMBaHUA

Mporpamma NX obnagaeTt pa3HoobpasHbIMK MHCTPYMEHTaMu Ans
CO3[aHNs pasniM4YHbIX Ten.Tak BO3MOXHO CO3AaHMe TBEpAOro Te- na
HECKOSIbKMMM MeTofaMu. Kaxablii nofib3oBaTesNb BbiGUpaeT Hanbonee
ONTUManbHbIN criocob ans cebsa. [Ans Toro 4Yto 6bl  OLEHUTb
BO3MOXHOCTW KaXkI0ro MeToaa W BblbpaTb ONTMMalbHbIA, HeEobxoau-
MO 3HaTb M MOHWMAaTb OCOBEHHOCTU pasfiMYHbLIX CrOCOBOB M KOMaHA.
[ns 03HaKOMNEHUS C pa3fiMyHbIMK criocobamu NOCTPOEHUst Ten, Mo-
CTpoUM Teno Baja ApyrMm crnocoboMm, a MMEHHO BbITArMBaHWEM. B
OCHOBE CO3[aHusl Tefa AaHHbIM CMocoboM TaK e JIEeXMT co3daHue
3cku3a. Pa3Huua nuwb B TOM YTO Mbl CO3A4aeM He npodwnb ans no-
crieaytowero BpalleHns BOKpYr ocu, a npodwnb (B HaweM cryyae —
OKPY>XHOCTb) ANS BbITArMBAHWUS.

Hy>XHO NoHMMaTb, YTO ANA CO3AaHMs TBEPAOrO Tena BO3MOXHO
NCMosb3oBaHne pasfinyHbiX HabopoB KOMaHA, mporpamMma nofobHbIX
orpaHuyeHuii He coaepxut. Co3gaHuMe TeNn OrpaHMYMBaETCS NULLb
HaBblKaMW MOJIb30BATENSA U €ro 3HaHUSIMU.
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Pnc.21 MocTpoeHne oKpYy)XHOCTU 3aaHHOMo AnaMeTpa

Ons co3gaHusa Tena Bana nepeingem B Moaynb «3CKU3». MMo-
CTPOMM OKPY>XHOCTb 3afaHHoro agvametpa (puc.21). OrpaHuumMm ac-
Kun3. 3a4aamMM OrpaHUYEHUS, NPUBSXKEM LIEHTP OKPYXXHOCTU K KOOpAM-
HaTHbIM 0CsIM (Hayany KoopAMHaT). YkaxkeM 3afiaHHbll paauyc. Koraa
3CKU3 MOMHOCTbIO OMpeaeneH, HaXXMMaeM Ha MKOHKY «3aKOHYUTb 3C-
K13» 1 NepexoanMm B MoAy/lb MOAENNPOBaHWS.

B mozyne mozenvpoBaHus BbibMpaeM Ha raBHOM MaHenu Ko-
MaHay «BbIAEJIEHUE» (puc.22). Bolaensem npoduib OKpY>XXHOCTU. B
NosIBUBLLIEMCS OKHE KOMaHabl (p1c.23) BBOAMM 3HayeHus Havana — 0
W 3HadeHne koHua — 120 BbITArMBaemoro Tena. Bo3MOXHO, Takke
NOCTPOEHUE LUMAMHAPA NPOCTO MOTSHYB 3@ CTPENKY BeKTopa Hampas-
NeHVs1 UMMHAPA NoKa B OKHE KOMaHAbl (Mof, CTPEenKon) He NosiBUTCS
Tpebyemoe undpoBoe 3HaYeHME.
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Puc.23 OkHo koMaHabl «BbIAEJTEHUE»

JocturHys Tpe6yeMoro 3Ha4YeHU4, HaXXnMMaem KHOMKY
NMPUMEHUTb U 3aKpPbiBAEM OKHO KOMaHAbl.
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Puc.24 lMone «onuns NNOCKOCTM»
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[ns NoCTpoeHus cneayolen UMIMHAPUYECKOW YacTu Bana
TpebyeTcs BbibpaTh NIOCKOCTb ANS MOCTPOEHUS 3CKM3a. DCKU3 CTPOUM
Ha TOPLEBOIN MOBEPXHOCTU UnnHApa (puc.24.). HaxxmMaeMHa UKOHKY
«2CKN3». B okHe Moaynsa «3CKW3», B none «onuust naoCKOCTU»
BblibMpaeM — CylecTBylOWasl MJOCKOCTb Mocie Bblbopa LienKaem
MbllUbIO Ha TOpLEBOM MOBEPXHOCTU UWMAMHAPA BblbpaHon Ans
NPOAOHKEHMS MOCTPOEHNS LMAMHAPA.

Mpy BLINMOMHEHMM BCeX TpeboBaHWM MpOrpaMMbl, @ WMMEHHO
NpaBuSIbHOM BblIGOpe BCEX MYHKTOB OrpaHWYeHns No3nLMOHMPOBAHMS
3CKM3a B NPOCTPaHCTBE, MONAAEM B MOAYNb CO3AaHMS ICKU30B.

+ 4 ot |« RSN - |

owa Kowreccrme | Orpmaness  foTo orpmenewe  Moxassn oos 11
pasaese orpmamena

e
¥ Bubepure xpusyr (1)
nomocTo onpeasnes T

A
I~

A

+ 3azams sextop (1) Qe
)

A

=

Cuennts Hanpasaenme

Orpaarerae

Hauano [3mauenme

By | Paccronnme [0 mm
Koweu p— 17|

Paccronmme |5 mm ‘a

[— A

Bynesvie @ Obveannenme

¥ Bubepwre Teno (1)

Cueuenme [er
e

Tun reaa |Teno

Bonvex [ 0.0254
[ ok [“ripumesars | [ Orvena

Puc.25 VIV'IOCTpoeHme Puc.26 OkHo koMaHAapbl «BblIAENTEHUE>»
OKPY>XHOCTH C
OrpaHNYEeHUsIMU

CTpOMM OKPYXXHOCTb C OFpaHUYEHUSIMU — LIEHTPbl OKPY>XHOCTEN
CoBMajatoT M ykasbiBaeM guameTp (puc. 25). Korga acku3 NOAHOCTbIO
onpefesieH, 3aKaHuMBaeM 3CKU3 U nepexoanM B MOAyNb MoAenMpoBa-
HKS.

Bblbpaem koMaHay «BbIAEJIEHUE» Ha rnaBHOM naHenn moay-
na MofenupoBaHus. MosiBnsieTcs OKHO kKoMaHAbl (puc.26) wenkaem Ha
OKPY>XHOCTW, MOCTPOEHHOM paHee, 3aJaeMcsl 3HaYeHWsIMM KOHLA U
Hayana Tena-nocTpoeHus, B 6yneBbiX GYHKUMSX BblbMpaeM — 06b-
efnHeHne (Npu Bblbope O6beauHEHWS WKW BblUMTaHUS, NpOrpamMa
noacBeuMBaeT Tena KOTOpble BO3MOXHO 06beauHUTb C  TenoM-
NMOCTPOEHUSI OPaHXEBLIM LIBETOM, TaK XX€ KaK W Tesio U3 KOTOpOoro
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MOXXHO BbIYECTb TEM0-NMOCTPOEHUs). HaXMMaeM KHOMKY MPUMEHWUTb W
3aKpbIBAEM OKHO KOMaHAbI.

B ~ [Accoumarmarian CK |9 | — | X

Tun

A

2 l[’é{ﬂwnamwxa E
MNpuenska CK A

e

Cebinka PCK

Marmnynsirop w
l ;V 3apars opvienTauvio @

Puc.27 AccoumatuBHasa CK

[na co3paHusa cnegytowero 3cku3a npeasapuTeNibHO co34aamM
accoumatmBHyto CK, c HayanoMm, B LEHTPe OKPY>XHOCTU Nexallen B
OCHOBaHMW UMANHAPUYECKOW YacTu Bana (puc.27). Ans 3Toro Bb6u-
paeM komaHgy «AccoumaTtmBHass CK». B okHe KOoMaHAbl B pasgene
«TUM>» BblIOMPaeM «anHaMMKa» U BbibMpaeM Touky BcTaBku CK, Touka
BCTaBKM, 3TO Hayano accoumatmBHol CK, T.e. LEHTP OKPYXXHOCTU B
OCHOBaHWW UMNMHApaA.
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| 3ckms nomocTo onpenenen

Be%.
s N O
| 3aKoHumT 3cKN3 P

o
W

BolAan M3 cpeipl CO34aHMA 3CKM3a.

(Ctrl+Q)

L
Puc.28a Moaynb moaenvpoBaHus

Pnc.286 MNocTpoeHne oKpy>XHOCTH

[ns co3gaHus cnepyowero 3CkM3a MUCMosib3yeM MOCTPOEHHYHO
accoumnatusHyto CK. B moayne «3CKU3» CTpOMM OKpPY>XHOCTb, 3aJaeM
OorpaHu4yeHunsl — coBnaatolime LeHTPbl, yKa3biBaeM paamyC OKpPY>XHO-

cTn. Korga 3cku3 mofHOCTbIO onpefeneH nepexoarm B Moaysfb Moae-
nuposaHus (puc.28a, puc.286).
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+ 3anars sextop (1)

CMeHuTL HanpasaeHne

Orparametmn

Hauano 3Hauerve
Paccrosrue
Koreu 3Hauerve

PaccrosHue

Bynesvie

Bynesuie #® O6veanHeHmne

+ Buibepure Teno (1)

l YknoH et

/ Cmeuerme
) {Cmemewe et

Hacpoia

Tun tena Teno
Donvek 0.0254]

[ oK ”—Hpuneﬂmb—” OtMmeHa ]7

]4> > >E<l>"'= &),
n

Puc.29 MoctpoeHne umnuHapa ¢ obbeanHeHneM Ten

Ha rnaBHOli naHenu Moayns MOAENMpOBaHWs BblGMpaem Ko-
MaHay «BbIAENEHUE» (puc.29). CTpouM creayowmin ULMAMHAP C 06b-
€AVHEHVEM TeN, NPY NoMoLLM 6yneBbIX hyHKLNNA.

MpopomkaeM NOCTpoeHMe Tena Ao TeX Mop MoKa He MonyyuMm
Teno Bana (puc.30).

Puc.30 Teno Bana

[nsi NOCTPOeHUs1 TEXHONIOMMYECKMX 3NEMEHTOB (hacok 1 CKpyr-
NEHUNIA) HeobxoamMMo, YTo Bbl TeNo 6bINo eanHbIM LenbIM. s TOrouTo
6bl MpOBEpPUTb SIBNSIETCS NN TENO LEebiM, AOCTaTOYHO LenK-
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HyTb Ha Ntoboi YacTu, B C/lydae eciv Teslo NpPeacTaBseT eavHoe
uenoe, Teno BbIAENNUTCS LEIMKOM U NOACBETUTCS OPaHXXEBbIM LIBETOM.
Ecnn Teno coctouT M3 pasHblX YacTei, TO creayeT ux 06beanHUTBb,
BblbpaB komaHay «BYJIEBBIE».

| F-ripwmenars.| [ Orvena |

Puc.31 MNocTtpoeHune dacok

Ctpoum chackn (pnc.31) u WNoHOYHbIN na3 (puc.32 u puc.33)
cnocobamun onucaHHbLIMK paHee.

Sons et e

Pnc.32 MocTpoeHne
LLMNOHOYHOro Na3a

« .0254
[ Npwwerrs| [ Omvena

Puc.33 3agaHue napaMeTpoB LINOHOYHOrO nasa

Mocne 3aBeplieHUs MOCTPOeHUS Tena Bana HeobxoauMo
nepeHecT BCe AOMOSIHMTENbHbIE MOCTPOEHUSI Ha C/IoW, KOTOpble B
JanbHeiileM 6yayT UCKITOUYEHbI U3 0TOBpaXKaeMbIX.

Kak paHee roBopunocb, CyLeCTBYET BO3MOXHOCTb BblAeNeHUs
KaXkoro afieMeHTa, HO 3Ta npoueaypa (koraa 31eMeHTOB MHOMO)
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[JOCTaTovyHa TpyAoeMka. A TaK e (HanpuMmep, 3CKWU3bl) 3/1EMEHTHI
MOCTPOEHUS MOMYT OKa3blBAaTCA BHYTPU Tena-noCTPOeHUs, Toraa
Bblfle/IeHWe CTAHOBUTCS HEBO3MOXHO. [O3TOMY paccMOTpuM Apyrou
cnocob.

9 Homearop mossae

s ——

©

NLICAE IR EL |

v /
¥

Puc.34 BKnva,QKa «HABUTATOP MOJEN»

CneBa B [NlaBHOM OKHe nporpamMmbl  oTobpaxkaeTcs
«HABUITATOP MOJE/» (puc.34). B HaBuratope otobpaxaeTcs BCS
UCTOPUS NOCTPOEHNS MOZENW U AEUCTBUIA NOMb30BaTenNs, C ONMcaHueM
3TUX AeWCTBMI. B HaBuratope BbibMpaeM BCe 3CKM3bl B Mpouecce
co3faHua Moaenu Bana. 3axumaeMm kHorky CRTL Ha knaBuatype
BblbpaeM BCe MyHKTbl B HaBWUraTtope CBsi3aHble C 3Cku3amu. Korga
3NeMeHTbl BblOpaHbl, LiefikaeM NpaBOW KHOMKOM MbIlM Ha CaMux
anemeHTa. B packpbiBlieMcs cnucke (puc.34) BblbMpaeM NyHKT
«MN3MEHEHUE OTOBPAXEHUSA» 1 3agaem Homep cnosi — 10. Tak xe
NOCTynaeM C KOOPAUHATHLIMW 3NeMeHTaMu. 3afjiaeM HOMep Cnos Asis
KOOPAMHATHbLIX 311eMeHToB — 15. [lanee Kak rnokasaHo Ha puUcyHkax 18
1 19 oTkr04YaeM BUANMOCTb CI0EB.
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Puc.35 Teno Bana coOOTBETCTBYtOLLEE 3aaHHON reoMeTpun
B pesynbTarte nony4vaem Teno Bana (pmc.35) NoMHOCTbIO COOTBET-
CTBYIOLLEE 3aZlaHHOW reOMETPUN.

1.2.2 NocrpoeHne Bana nocpeacTsoM 06 begnHEHNs CTaH-
AapTHbIX Ten

B 3TOM nyHKTe paccMOTpUM Co3faHve Moaenu Bana 6e3 cosaa-
HMS 3CKM3a.

Mporpamma NX coaep>xuT Habop kOMaHa Ans CO3[aHus TBep-
AbIX 3M1eMeHTapHbIX Ten (uunuHap, cdepa, KOHYC, NPYXWHa, Ky6).
PaccMoTpuM cospgaHue mModenu Bana npu nomowm Habopa anemeH-
TapHbIX Ten.

w3 Hactpomkn Oxno  [omows

IO Ls - ©& -8 6. L7

= "~ Ay &
| CrpyrneHwa Packa Crinaiy T Mpoetwpos:
pefpa - KpUBOH
w T } . j =" Hn D T
3 E o
T [‘ J \zﬂ:

Uunuuap

Co3aaeT uMAMHAP 33AaHMEM PacnoNoXeHna
OCK W pPa3Mepos.

Puvc.36 Beibop komaHabl «LIWTUHOP>»
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Ona  cospaHvMa  Mogenu  Bana  UCMNOSb3yeM  KOMaHAay
«UWMTMHAP». B okHe Moaynsi MOAeNUpOBaHUS BblibMpaeM KoMaHay
«UWTMHAP>» (pnc.36). B BbiNnaBlIEM OKHE KOMaHAbl 3a4aeM napamMeT-
pbl uMnuHapa: avameTtp — 85 MM, Bbicota — 120 MM. [lpu co3gaHum
unmHapa (Tak e Kak 1 ntoboro Apyroro Tesa) nporpamMMa o yMmos-
YaHWUIO UCMOSIb3YET 3a Hayano abcontoTHyO cnctemy koopauHaTt (CK),
a VIMEHHO KOOPAMHATbI LIEHTpa OKPYXHOCTWU umnuHapa 6yayt umeTb
koopanHatbl z=0, x=0, y=0. Mocne 3agaHns BCex napaMeTpoB HaXu-
MaeM KHOMKY «[MpUMEeHnTb>» U 3aKpblBaEM OKHO KOMaHZbl.

Tun Al
[ti Ocb, AvameTp 1 BbICOTa La
Ocs Al
‘ « 3apatb sexTop (1) f*:'] I7 e
CMeHUTb HanpasneHue &]
+ 3apaiite Touky (1) @@
Pasmepot A
[uametp 7 mm
Bynesoie Al
Bynesble 0 Het ;v;
TMpocmoTp v ‘
[7 oK ] [ Mpumernuts [ OtMeHa ]

Punc.37 3agaHue napaMeTpoB

Ana cospaHus cneaylowero uunuvHapa HeobxoauMmo BblbpaTb
OMOPHYIO MOBEPXHOCTb A5 MOCTPOEHUS UMAWHAPA, @ TaK >Xe BEKTOp
HanpaeneHus Tena uunuHapa (puc.38). B MeHI0 KoMaHbl
«UMNUHOP» BbibMpaeM NyHKT «3agaiiTe TOYKy» M YKa3blBAeM Ha
KOHTYP OKPYXXHOCTW B OCHOBaHUW LIMIMHAPA, OKPY>XHOCTU BbiGpaHHON
3a onopHyto. MNocne Bbibopa OKPYXHOCTM NOSIBUTCA CTpesika BEKTopa
HanpasneHus Tena umnuHapa (puc.38). Ecnn HanpasneHune TpebyeTcs
CMEHWTb HanpasfeHMe BeKTOpa, HaXXMMaeM Ha MKOHKY CMeHbl BEKTO-

pa.
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1< >

Tin A
\ rﬂ Ocb, AaMeTp ¥ BbICOTa Q
Oce A
+ 3apgats sextop (1)
CMeHUTb Hanpasnexne X
+ 3apaiite Touky (1)
Pasmepet A
Quametp mm W]
Buicota 120 mm
Eynestie A
MpocmoTp v
[ oK ] [—kuemm,—l [ Otmena ]

Puc.38 Bbibop 0MopHOI NOBEPXHOCTU 1M BEKTOPA HaMpaB/IEHNs Tena
unnMHapa

3apgaeM napameTtpa uvMnuHgpa. Auametp — 80 MM 1 BbicoTa — 8
MM (pnc.39). HaxxmmaeM KHOMKY <«MNPUMEHWTb» W 3aKpblBaeM OKHO
KOMaHZb!.

1< > -
- : < e >
¥4 Ocw, avawerp 1 svicora =] } Tun A
o '*‘ I [‘d Ock, aWameTp W BoicoTa a
 3agate sexiop (1) s )
| Oce A
Cuenuto nanpasaenwe |
 Jagadre Touxy (1) @f_’: | + 3apare sextop (1)
D &l CMeHMTL HanpaeneHne
S |m o ‘ + 3agante Touky (1) %=
Beicota |8 mm |
[ A Pasmepe: A
- ]
o o [
[ ok | Fipwmensms] [ Orvena |
y Byneste A
Puc.39 3aagaHve anameTpa v BbICOTbI Byneasie
pun P Beluetarne
@ Mepeceuetive

<a MMokasaTb AP/bLIKA

Pnc.40 «Ob6begnHeHne» B
6yneBbix napameTtpax
KOMaHzbl
Ana cos3gaHus nocneaylowmx LMAMHAPOB MOCTyNnaeM Tak Xe
KaK OMnMcaHo paHee. 3aaeM AMaMeTp M BbICOTY UMAMHAPOB, a Tak Xe
Bblbrpaem «obbeanHeHne» B 6yneBbix NnapamMeTpax komaHgbl (puc.40).
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| Petpo
¥ Bubepure pespo 2) =)
Omesuermns A
Ceuerme CramseTpruso a

Paccrommme[2 mm

Puc.41 Tpebyemas reomeTpus mogeny Bana

Mocne BbINOMHEHUST BCEX MOCTPOEHWI MnonyvaeM Tpebyemyto
reoMeTputo Moaenu Bana (puc.41), ctpouM Gacku U LWNOHOYHBIN Ma3
(aHanornyHbIM cnocobom, onucaHHbIM paHee) (puc.42).

=

B ~ [Bevenenve [0 [-x B
Ceuerme Al
[ + BoibepuTe kpusyto (4) (7
Hanpasnesme A
+ 3aparb sekTop (1)
CMeHuTb HanpasneHve
Orparusern A
PaccrosHme
Koreu
PaccrosHue 32 mm =
EBynestie A
Bynessie @
 BuiGepure Teno (1) [
Yicnon A
YknoH Her
Cwewerme A
. | Cmewenne Her
Hacpodk Al
Tun Tena m
Donvek [ 0.0254ll~
[ OK } ! ] [ Ormera l

Puc.42 MoctpoeHne dhackm v WNOHOYHOro Mnasa

Pe3ynbTaToM HawuWx MOCTPOEHWI SBNSeTCS Mofenb Bana
MOSTHOCTbIO COOTBETCBYIOLIAS FEOMETPUYECKMM U KOHCTPYKUMOHHBIM
TpeboBaHuaM K aeTanu Bana(puc.43).
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Puc.43 Mogenb Bana COOTBETCTBYHOLLASA KOHCTPYKUMOHHBIM
TpeboBaHUsIM

MocTpoeHus Moaenei noaobHbIM 06pa3oM MpolLle, YeM MoCTpo-
€HWUS Mofenen Ha OCHOBE 3CKM3a, HO JaHHbIM MeToAd MMEET HeaocTa-
TOK, JOCTaTOYHO CYLUECTBEHHbIA. [pM CO34aHMKU CNOXHBLIX COOPOK C
yyaCTMEM CO3[aHHbIX MNOAO6HbLIM 06pa3oM Moaenen, [A0CTaTOYHO
C/IOXXHO OCYLUECTBNATb peAaKTupoBaHue 3Tux Ten. B cnydae Heobxo-
OMMOCTU U3MEHEHMUSI HE TONbKO Pa3MepPOB MOAENWN, HO U U3MEHEHWUS
CaMoi reoMeTpUU MoAenu, ANst NosydYeHust HeobxoaAMMbIX MapamerT-
poB COOPOYHON eAuHMLbI, OCYLLECTBUTb peaaKTMpOBaHWE He npef-
CTaB/SIeTC BO3MOXHbIM. JTO OYEHb YacTO BCTpeYaeTcs Mpu paspa-
60TKe HOBbIX, paHee He WM3roTaB/IMBAEMbIX 3IEMEHTOB. M03TOMY Npw
KaXkyLLEeNCs MpOCTOTE, BO3HMKAOT TPYAHOCTM Apyroro nopsaka. Ho
HY)KHO MOHMMaTb, UYTO KaXAbl MONb30BaTENb BbLIOMpaeT ans cebs
Hanbonee yaobHbI cnocob paboTbl Npu co3gaHuMM Moaenen u c6o-
POYHBIX eanHUL,.
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2. MOAYJ1b WAVE. CO3AAHUE AETAJIEN CO
CBA3bIO

Moayns WAVE no3BonsieT ocyLwecTBAsATb accoLMaTUBHOE KOMu-
pOBaHMe reoMeTpu4eckmx o6bEeKTOB, CO3A4aBast aCCoUMATMBHBIE CBA3M
Mexay o6bekTamMu mMoaenmpoBaHus. O6bEKT, CO3AaHHbI MOAO6HbIM
06pa3oM MOSIHOCTbIO MAEHTUYEH MOAENW CO34aHHOW B npouecce Mo-
LENNPOBaHMS, HO He coaepXuT B cebe ucTopuio nocTpoeHus. eo-
METpUSl, CO3[laHHasi TakMM CrnocoboM, HasbiBaeTcsi cBsa3aHHol [linked
geometry].

DfeMeHT, Ha OCHOBE KOTOpOro co3faHa accouMaTMBHas Mo-
[enb, MPUHSATO Ha3blBaTb — «poanTenem»,

OcHoBHble (PyHKLUMK, peann3oBaHHble B Moayne WAVE:

e BO3MOXXHOCTb accoumMaTMBHOrO KONUpPOBaHWS reoMeTpumn us
OAHOMN YacTv B Apyryto (06bIYHO BHYTPU COOPKH).

o BO3MOXHOCTb 3aA€pXXKW OBHOBMEHWS CBSA3aHHOW reoMeTpum
BO BCEX W OTAENbHbIX YacTsX.

e BO3MOXXHOCTb BbINOJIHUTL 3anpoc U NosyYnTb MHGOpMaLmio o
CBA3AX MeXAY YacTaMu.

Mpu MoaAMdUKALIMM UCXOAHON FrEOMETPUM CBA3AHHAs FEOMETPUSI
6ynet 0bHOBNSTLCS, OAHAKO Onepaumn CO CBSA3AHHOW reoMeTpuen He
TpebyloT 06513aTeNbHOr0 NPUCYTCTBUSI MCXOAHOM FrEOMETPUN.

MMeHa cBsA3aHHbIX YacTel 0BbIYHO COOTBETCTBYIOT UMEHaM UC-
XOAHbIX YacTel (Takoe cornalleHne AEeUCTBYET AN YacTen B ynpaBs-
NsiloLWEN CTPYKTYpPE NpU CO34aHUM CBA3AHHON FreOMETPUN).

PaccMOTpMM cO34aHME acCouMaTMBHOM MOAeNM Ha npuMepe
Kopnyca.

[nsa Bbl30Ba MeHIO B HaBuraTope cbopkn HeobxoanMo Luenk-
HYTb NPaBOM KJIaBULWWEWA MbIlW. B BbiNaBWEM CMMCKE MOCTaBWUTL ra-
NOYKyY BO3Me NyHKTa «pexxum WAVE>» (puc.44). MNMocne Toro kak pe- >kum
BK/IOYEH Ha4yHeM paboTy ¢ Moaenbio Kopnyca.
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M NX 6 - Modeling - [korpus.prt]

g—Eann MWsmerwe Bua Borasume  Popmar  Mhcpymentel  Clopkn  Whdopmawa Az
Qrwa- [ S W+ @ X0 g (]
= » + .

i m @ 0 4

3okns Beige Ofvea " Koopa. nnockocts Vi

[HET @UnLTPa Beifiopa a IBCS{ copka m m E' - D %

BoiGepurte obbextol M Haxemte MB3 mmm asaxam ykaxure Moaukod Ha obbekte

4 Haswratop cGoprn

Onuca: - = = B 104HGIA
Ceuet |if Brktouas NoAaBneHHbIe KOMMOHEHTbI

LEa |7 BKAHUMTL HE rEOMETPHUUECKME KOMMOHEHTHI
|7 BKAKUMTE TONBKO CCHINOUHBIE KOMMOHEHTHI
P Pexcim WAVE
"’_ BKAUMTL OrpaHMUeHKA
|v— BKAKOUMTL ceUueHWs

MokasaTb rpynnbl KOMMNOHEHT

OUALTP KOMMOHEHT

DOUALTP OrpaHUUeHMA

"%, TOMCK BbIGPAHHBIX KOMMOHEHT
", Mowck paBouen getanu

 Cseprys Bce

i1 PackpuiTh Bce

% PacKpbiTh A0 BLIBPaHHOMO

% PackpsiTe 40 BMAVMMOTO

% PackpbiTs a0 pabouedi geTanm
% PacKphiTh BCE 3arpymxeHHsIe
% YnakosaTs Bce

[# Pacnakoeats BCE

" 3kcnopT B Gpayzep
JKCMOPT B 3NEKTPOHHYID TabauLy

Konoxku 4
Pas6noKkvpoBaTh KONOHKY
< | Ceovictea 3
MpocmoTp v
3asucumocTi v

Puc.44 OkHo Bbibopa pexuMa WAVE

B Hasuratope cbopke B none «OnucaTenbHoe UMS AeTanu»
LesikaeM MpaBoi KnaBuLel MblW. B nosiBuBLUEMCS cnincke BblGUpa-
eM nyHKT «WAVE», nanee nyHKT «Co3[aHuWe f[eTaniv CO CBSA3bHO»
(pnc.45).
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[ Her qunea seibopa £ [Ben csopea MR F-e %™ -9

BuSepure obbexm u Haxmure MB3 wnu asaxms: ykaxure Moaukoi Ha obbexte

| < > |

H  Hasuratop cGopku ‘

Onwcarensioe uMn aeramt M. [T.]C.[N.] Kon-so | Connowe |

(7 Cevermn | |

@ I — L

WAVE 4 Co3aaHne HOBOTO YPOBHA

@ Ceoictsa KonuposaTtb reoMeTpuio B KOMMNOHEHT

Konvposats reomMeTpuio & AeTans
KonvposaTts reoMeTpuio B HOBYHO AeTanb

CosfaHve AeTanu co CBA3bio

|
3aMopo3uTh B ceccnmn

3aMOPO3¥TL NOCTOAHHO
PaspelumTb COCTOAHME 06HOBNEHWA

Puc.45 Co3naHue aetanu co cBsA3blo

MosBNSAETCS OKHO B KOTOPOM MporpaMMa npeasiaraet 3aaaTb UMS
accoumaTvBHol mogenu (puc.46).
anHHTO Ha3blBaTb aCCoUuMaTUBHYIO AeTanb MMEHEM

COOTBETCTBYIOLLEMY MMEHU WUCXOOHOM 4acTu (poautens). 3agafvm vma
AeTann  p_korpus UM coxpaHum mogenb (o6A3aTenbHbIM ABAAETCA
MCNO0/b30BaHUE TONbKO IATUHCKMX CUMBO/10B M apabckux uudp B HasBaHUKU
M NyTu K ¢aiina).
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WcTouHwmK cceinouHoro Habopa

MODEL
FACET

Hasaa OtmeHa

B

Puc.46 3apaHne umsa aetanm

MNocne coxpaHeHus MOAENN B «HaBUraTope Modenn» B UCTOpUK
Cco3aaHNMM  MOAENN OTpaXaloTCA TOJZIbKO accoumaTuBHblE CBA3U C

mMogZenbio — poautenem (puc.47).

& Hasuratop Moaena

Mmn &

KaorameH Tapmii

&8 History Mode
; @ Buoel mogenm
; ' [Eh Kamepe:

i Mctopwa moge
- @%{1 CeRzanHoe
@E& CeRzaHHENA
@.ag CBR3aHHaEA.

Punc.47 Uctopus co3gaHus Mogenm
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3. CO3AAHUE PABOUYMX YEPTEXXEW. MOAY/1b
YEPYEHME

Moaynb 4YepuyeHus MpefHasHayeH Ans MOAroTOBKM paboyel
[OKYMeHTaumn. Moaynb CywecTBeHHO obnervaet paboTy KOHCTPYKTO-
pa, MPOEKTUPOBLUMKA WKW TexHonora. Mogynb coaepuTt 6oratblii
Habop (YHKUMIA Ans CcO34aHUS BCEro KOMMekTa TEXHUYECKON AOKY-
MEHTauuW, OT YepTexa Moaenu o paboumx yepTexen CHOpOYHbIX
€OVHUL, M MalUMHbI B LIENIOM,

Onsa ypobctBa paboTbl ¢ yepTtexamm B NX ans cosgaHus pabo-
Yero yepTexa cnegyeT UCnosib3oBaThb cBsidaHHble Mogenu (linked).

OTkpbiBaeM aiin ceasaHHou Mogenwu p_val (p1c.48).

B- Paitn Mameruts Bua Bctasume Popmat  WHctpymentol CBopku  MHdbopmawma  Axagms  Hac

ﬁ‘JHauanOv ’*’ u ¥ Fella’ % O?, ‘ B Z(i\
OV F LI . #0290 3IINE
ALE Mm@,

et punbpa BuiGopa E!j [Bcu cBopka Eq £ Blre %% I

sbepure 06bexTol u Haxmmte MB3 nnm asaxam yxaxure mbaukoit Ha obbexTe

LB

& Haswravtop ctopku ‘

O

OnucatenbHoe WMA aeTanu - o Y
Ceyenmnna
Mo p_Vval_l o

Puc.48 ®ann cea3aHHOW Moaenu
[ns nepexoaa B Moaynb «YepuyeHue» B FMaBHOM MeHIO Mpo-

rpaMMbl HaXXMMaeM Ha MKOHKY «Hayano». B BbinasLieM crnvcke Bbi6u-
paeM nyHKT «YepueHue» (Puc.49).
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g Paitn Usmenmms Bua Berasute Popmar  WHctpymentsl  CBopkm  MHeopmawss Axapms  Hactpoiku |
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3 Cryann augaiivepa... Ctrl+Alt+S
il & Yepuerme .. Ctrl+Cmewerme+D
af‘ PacwwmpenrHan cumynauma . E 2 =
BN Gy e Iore 3anyckaeT NpuaoXeHve HepueHue, KOTOpoe |
i.: O6patoma - Ctrl+AltsM obecneuvBaeT MHCTPYMEHTbI ANA CO34aHMA
B 1 COXPaHEHWA UepTexen MOAenn NpoeKTa.
7| /P Basossit moyns...
2 A |
Tex ycnosus el
Bce npunoxeHus > t‘u (=]
I :1 ‘

Puc.49 TnaBHOe MeHio Bbibopa nyHKTa «4YepyeHne»

Mpu BbibOpe NyHKTa «YepyeHwe» nporpaMMa aBTOMATUYECKM
npeanaraet BbibpaTb opmaT NnCTa Ansa co3gaHusl paboyero vyeprexa
(Pwnc. 50).

Kaxxabli1 KOHCTPYKTOP MM MPOEKTUPOBLLMK AO/MKEH MOHWMaTb
WM MMETb MPEACTaB/IEHNE O TOM Kak 6ydeT BbIrNsAeTb Gyaylumi
yepTex, B 3aBUCMMOCTM OT MpeAcTaBleHW BbibupatoTcs dhopMaThl
JIMCTOB U pa3MelleHMe BMAOB Ha NNCTe yepTexa. B cooTBeTcTBUM C
3TUM U BblbMpaem TpebyeMbiit hopmar.
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HaBWraTop COOPKM |

G ™ | lNoeepxHOCTh FR
@ Pasmep A

() Wcnonb30BaTh WabnoH
(® CrangapTHbIA pasmep
() 3apaHblil pasmep

Pasmep [a0-841x1189 ¥
Macuaé A4 - 210 x 297

A3 - 297 x 420
Wean A2 - 420 x 594 2
NucTol B uepTexe Al-594x841

AO - 841 x 1189

Wma ancra UepTexa
Sheet 1 l

Hactpoiia A

Emanags
® MunnumeTpbl '
) Arodmer

dolod

M Komaraa asTo 3anycka 6a3080r0 BMAa

— I oK H MpumennTs H OtmeHa ]

Puc.50 Boibop cdhopMaTta ans co3gaHus yepTexa

B cnyyae ecnu nporpamma MMeeT MOArPY>XEeHHblE napaMeTpbl
nuctoB B cooTBeTcTBUMU ¢ ECK (EanHas CucteMa KOHCTPYKTOPCKOM
JokymeHTaumn — cbopHuk [OCToB coaepxawmii TpeboBaHusl K
0hOpPMSIEHUNIO BCEX TEXHUYECKONM AOKYMEHTaLMM, HaunHas oT dhopMa-
TOB /INCTOB, 3aKaHumBas TPebOoBaHWAMM MpeabsBisSEMbIM K y3KOocCne-
LUMann3MPOBaHHON TEXHWUYECKOW AOKYMEHTAUMW) MpUHATas Ha Tep-
putopuu PO (Puc.50), To BbibrpaeM nuctbl B cootBeTcTBumM € FOC- ToMm.
Ecnu HeT, To Bbibrpaem nuctbl B cooteeTcTBMM € ISO. Mporpam- ma NX
B 6a30BOV KOMNMEKTaLMMN aaanTMpoBaHa K €BPONENCKUM CTaH-AapTaM,
nmMetowmM pag otamumii ot FOCToB PO.
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o ™ | ®@opmar ECKI v.2.01 |?
3
@ || OcHosHble napameTpel b=

Pasmep n pacnonoxenme nucTa

Pasmep mucta OcHoBHas HagNUCHL

) Al (841x594) ® fuct 1

() A2 (594x420) O Nuer2

@ A3 (420x297) [] BeptukansHo

) A4 (210x297)

) MamenuTL pasmep 2 =

M 3anonHuTE Wram

Dbosnauerme

w1~ 1 [000.000.0000 |
HavmeHosaHwme

Baua

[ oK ” MpuMeHnTE H OtMena ]

| [
Pnc.51 OkHo BbibOpa HaMMEHOBaHUS AeTanu

Mpun Bblbope dopmaToB B cooTBeTcTBMM ¢ ECK/, 3anonHsem B
okowke «O603HaveHe» MapkMpoBKY nucTta. Ob6blyHas npuHaTas
MapKMpOBKa YepTeXen COCTOMT M3 Fpynnbl YMcen pasfefieHHbIX Tou-
koW, Hanpumep, 000.000.0000 — rae nepBble Tpu UMdPbLI HOMEpP OC-
HOBHOI CO0POYHON eanHULbI, Creaylolme Tpu — HoOMep noac6opou-
HOW eAMHMUbI U nocneaHue Lm@pbl 3TO NOPSAKOBbLIA HOMEp AeTasnu.
Tak xe B okolike «HanmeHoBaHWe» BBOAUM MMS Hallen AeTanu — Bar
(pnc.51). Haxkumaem «nprMeHUTb» 1 3aKpblBaeM OKHO KOMaHAbl.

.(I‘ﬁ:- Paiin Wsmenue Bun  Beraswme  Fopmat  Whctpymenmsr CBoprkw Midopmawis  Adamus

{‘J"Hauancv ‘ F'; g ,= _ X ) x % DF' :__’;
ORAL,e 9O G d, -0 BT
[ N L_v-! [Bcn cEopka '-7-! B e 0%

GasoBhblii BUg WF“"‘“ MM BilepuTe W nepeTal

[loHaBuTh HA30BLIA BAL Ha AWCT YepTexa.
"
B & Haswratop coopra

OnucartensHoe wMA geTanu M. | T. ¢

CeuztinnA |

' Puc.52 Bbi6op '6a30B0r0 BMaa
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[lns NOCTPOEHUst OCHOBHLIX BUAOB Tena NMOCTPOEHHOro B MOAY-
Ne MOAENUPOBaHUSA, HaXXMMaeM KHOMKY «b6a3oBblt BuA» (pnc.52) Ha
rMaBHON NAHENN MOAYNS YEPUEHMS.

B nosiBuBLIEMCSI OKHE KOMaHAbl BbibpaeM BUA, KOTOPbIN XOTUM

pa3MecTuTb Ha nucte yeptexa (Puc.53). B nyHkTte «Bug mogenun»
Bbl6MpaeM BUA, NPUHNUMAEMbBIA OCHOBHbIM.
B pasmene «MacluTtab» ykasbiBaeM TpebyeMmbit Macwtab Buaa (npo-
rpaMma npeanaraeT BbibpaTb OAWH U3 CTaHAAPTHBIX MacwTabos). Mpu
BblbOpe BCeX MYHKTOB Ha 3KpaHe BUAEH BMA TeNa U ero pa3MelleHne
Ha NInCTe YepTexa.

™ | Bazosuin ana [ST=1% I
Herams, v
Hauano eusa A
¥4 Specify Location

Pacnonozms A

MeToa & Hacnen. Ev:!

| Toacomonca v
Bua Mogenv A
Model View to Use BACK e
VIHCTDYMEHT OpUeHTaLLAM BU1a
Macuirat A
Macwraé 12 i
Hacrporrm A
Ctvnb BrAa )

He paccexaemessi v

Puc.53 3apaHuve Buaa moagenm

Ecnn reomeTpus Tena TpebyeT [AOMONMHWUTENbHbIX BWAOB, TO
CTPOVM [JOMOJIHUTENbHbIE BUbl, HE BbiXOAA M3 KOMaHgbl. [pu no-
CTPOEHWUM [IOMOSNHUTENbHBLIX BWOB, MPOrpaMMa MOKa3biBaeT CBs3b
AOMOSTHUTENbBHbBIX BUAOB C OCHOBHbIM BUAOM MOZENM Ha NIUCTE yepTe-
Xa. Mpu co3gaHnm paboyero yeprexa CTOMT MOHWMaTb, YTO BWUAOB
AOJDKHO 6bITb CTONBbKO, CKOJIbKO HEO6XOAMMO M AOCTaTOYHO ANst MO-
HOrO OTOBPAXXEHUA BCEW reoMeTpun AeTanu.

M pa3mellaeM mx Ha cBOGOAHOM Mone YepTexa. B Hawem cny-
Yae AOMOJIHUTESNbHBIX BUAOB HE TpebyeTcs, No3TOMY 3aKpblIBaeM OKHO
KOMaHAbl.
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Buibepute ofbexts v ¥ BUA ceueHnA "

Cozpaet CﬂpOeLl,L‘lpOBaHHbIIFI BM CEUEHWA OT

o @ Haararop NHBOT0 POAMTENBCKOTO BMAa UEPTEXa.

=
‘ OnucaTensHos UMA AeTant W.. |T. E| ||

Puc.54 Bbibop Buaa ceyeHus

[ns nocTpoeHus ceveHus Tena BbIOMpAeM OAHY M3 KOMaHA ce-
yeHust (Puc.54). MNpu BbIGOpe KOMaHAbl «Bupa ceyeHus» MnosiBNsSIETCA
OKHO koMaHgapl (Puc.55).

T Bua ceuenmna

Puc.55 OkHO KoMaHabl «Bua ceueHuns»

[na nocTpoeHusi ceuyeHns BbIBUpaeM BUA CEYEHWE, C KOTOPOro
TpebyeTcs NocTpouTb, A4S 3TOr0 HaXMMaeM Ha BuAe, PaCrONOXKEeH-
HOM Ha 4yepTexe. BblbupaeM TOuky yepe3 KOTOpYK MPOMAET NUHUS
cevyeHus. MosSIBUTCS NUMHWA, YKasbliBalollas, rae npouaeT cevyeHue U
CTpenka yKasblBalowwas Harnpas/ieHne cevyeHus. BoIHOCMM nonyyeHHoe
ceyeHue Ha ceobogHoe none nucta yYeptexa (Puc.56)
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Pnc.56 BbIHOC NOly4eHHOro CeYEeHMs Ha YepTex

[lnsi NOCTpOeHMsi MECTHOIO BMAa BbiGMpaeM KoMaHay «MecTHbI
BMO» Ha rMaBHOM NaHenu mMoayns yepdenns (Puc.57).

£% Pamn Vsvewwms Ban Boraswme  Popvar Mectoyments  Coopkn  Mwgopmaws £
Wjtoare [ 5 kel of Ba @ X 0 O B Y
B aLe Y E " do -k A
| N Lw| | Bon chiopka WE]@ Bl e &

MecTHbIii BUg,

CoszaaeT VA, KOTOPBIA COAepXHT
aed DACLUMPEHHYHD YacTb BMAa YepTexa.

OmucaTensHoe MMA AeTani M. |T.|(

| ¥ Ceuetna
— & —n r

Punc.57 MocTpoeHne MecTHOro BMaa

54



B nosiBuBwemMcs okHe komaHapl (Pnc.58) Beibnpaem Tvn mMapke-
pa BMAa, KOTOPLI NOSIBUTCA Ha 4YepTexe (Yalle BCEro NpUMEHSIIOT TUM
— OKPYXXHOCTb). [pn 3agaHmm TOUKM LiEHTPa A1 NOCTPOEHNSI MECTHOMO
BWZa, WESIKaeEM KHOMKOW MbILIKM Ha OCHOBHOM BWAE YepTe- Xa. Tak xe
BblibpaeM MacwTab Ans NoCTpoeHMs MeCTHOro Buaa (4awe Bcero
NPUMEHSIIOTCA MacwTabbl yBenuuyeHusl, ans Toro 4to 6bl nokasaTtb
MEJIKME 3/1EMEHTBI, OObIYHO 3TO TEXHOMOrMYECKME SNEMEHTbIAETANN).
BolHOCMM Bce TpebyeMble MeCTHble BuAbl Ha CBOBGOAHOE MOo- fe
yepTexa.

N[Mocrrionn o [3]=[X

Tun A

[@ OKpy*HOCTE

panmua

4 3apate Touky UeHTpa (1)
4 3apate Touky rpaHuus (1)

Pomrennciasi sun

4 Bruibepute Bua (1)

Hauano

¥ Specify Location

——

SECTION A -

MeTtoa [E Hacnea.

Y (Y
g <I[SESI (R’ 5| &

BRI

Macwrab [2:1
10:1
51
MeTtka 21

MeTka Ha pogarene

Hactpoii

1:2
15

1:10
| |Koa¢¢mumem
| |Boipaxenne

Pnc.58 Bbibop Tvna Mapkepa Buaa
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[ns yBenuyeHust MacluTaba, USMEHEHUS! TUMNA JIMHWI, TOMLWHBI
JMHWUIA Unn Nobbix 0TOBPaXkaeMbIX 3N1EMEHTOB l060ro M3 BMAOB, MO-
CTPOEHHbIX Ha 4YepTexe, HeobX0aAMMO Ha KOHType Buaa (TOHKas nu-
HUs, oToBpaXkaemMasi Mpyu NMOCTPOEHMW, BOKPYT BUAa) NPaBON KHOMKOW
Mbiwm (Pnc.59), B BbinaBeM crnvcke BblibrpaeM NyHKT «CTuib».

orTad 8 aFran 1
SeaLE i1 SEALE 11 SEALE 11
s N
\.-" -$- Brifiepute us cnucka. .

I.-"ISMEHMTb
6.1 Dfrosnms M3meHaeT cTMnb Bblf)paHHOrO BH,ﬂ,a

> MpaHuua Buoa. S Iy =

a EHD.OSEBHCHMOE W3MEHEHWE __

5 Bua akmBHoro scrkusa

=~ Boipesam

% Konumposam
X Ygammm

PECLLMDHTb 3InemMeHT BLaa

@ | Ceoitctea

—

Puc.59 Beibop ctuns

B BbinaBleM okHe (Puc.60) Ha Bknaake «OBLMIN» U3MEHSIEM
MacwTtab BbibpaHHOrO BMAa. Ha BKiagke «BMAMMbIE UHUWM», KHEBWU-
AMMble NIMHUW», «MnaBHble pebpa» BO3MOXHO, M3MeHWUTb OTobpaxe-
HWE 3TUX TUMOB JINHUN.

Ans Toro 4to 6bl BbICTaBUTL TpebyeMble pa3mepbl B NporpaMme
NX nMeeTcs Habop CTaHAapTHbIX KoMaHAa. Kaxxablii nosib3oBaTesb Bbl-
6upaeT Hanbonee yao6HbIN aAns cebst cnocob paboThbl B NporpaMme, 3To
OTHOCKTCS U K CNocoby HaHeCceHMs pa3MepoB Ha YepTex.
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™ Metka macwraba (m] MposepbTe COCTOAHME FPaHULBI 0
lonyck 0.0547 =
Yron 0.0000 [ 3anaHve HaBOPOB OTOBPaXEHNA B BUAE ]
Macwrab 1.0000 [ Beipaxetve ]
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I—QK—H MpUMeHKTL ][ OTMmeHa ]

Pnc.60 MN3meHeHne MaclwiTaba BbIbpaHHOMO BMAa
Wcnonb3yeM koMaHay «KoHTekcTHbI» (Puc.61) (npu
Bbl6ope AaHHOW KOMaHAbl, 6yAeT NOCTpoeH OMTUManbHbIA Nn-

HelHbIA pa3mep). BblibpaB kOMaHay, YyKa3blBaeM BCE NIMHENHblE pas3-
Mepbl Ha YepTexe.

Wea- () Yl AFARBX DTy DEQEQCONH
P ALe LB RR Y @, AL A eSS S

[

@ [Bcn cBopka h U7 3 RS e . Wl 5 T N 2 P2 2l
KoHTeKCcTHBIN.
l' N Cosaaet pasmep, Hacaeaya TN pasMepa,
OCHOBaHHbIM Ha BbIBpaHHbIX O6beKTax v
@ Hasurartop ctopxu ‘
| Mosuumy kypcopa.
l OnucaTtensHoe uMA aeTanu n T | 4 v ]
I 1 I |

Puc.61 MocTpoeHne onTMManbHOro IMHEHOro pa3Mepa
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Ans HaHeceHus UWIMHAPUYECKMX Pa3MepoB, KOTOpbIE MOryT
MOHUMATbLCA MPOrpaMMON N Kak JIMHENHbIE, UCTONb3YEM KOMaHay
«Unnunapuueckuins (Puc.62). BoibpaB kOMaHy, YKasbliBaeM Bce Tpe-
6yeMble guameTpbl.

&” Havano~ = ) ’“/ u of B x ) x _@5 Va - B3 1 (1'\ (L] @ :! )’U} 3
. T I J 7
‘JD@v@O‘\O@-&Zf&J-"“"“‘d. PS5 020
[ Lq [Bcﬂ cBopka @ ¢ bl - ) @ s Y.-.i Ml 33 l ”*\@OE
BuiG 06bexTH pite MB3, um asoiroe naxame u LiWavHapnueckuii e
1 > Co3aaeT UMAMHAPWYECKUY pasMep, KOTOPbIN e
= Tl o coni ‘ ABNAETCA NMMHENHBIM PACCTORHUEM MEXAY
ABYyMS O6BEKTAMM WAV MO3ULMAMM, ANS
Dmcaieitios ina acTam Moo | T- | 3a/laHuA pasMepa UMAVHADPaE Ha Bue
Ceuerns npoouas.
Mo p_vall b M| — T

Punc.62 HaHeceHue LmMnmMHapUyecknx pasmepos

Mpy NOCTPOEHUM CEYEHMIA U BLIHOCHBIX BUAOB HE OTOGpaXatoT-
CS1 OCEBble IMHUM. [N HAHECEHMSI OCEBbIX JIMHWI BbIOMPAEM KOMaHAy
«MeTka ueHTpa» (Pnc.63). 3Ta KOMaHaa MO3BONSET HAHECTU OCEBbIE
JIMHUM HA OKPY>XHOCTW, LMAMHAPUYECKME MOBEPXHOCTM, OTObpakae-
Mble KaK MPSMOYrOfIbHUK M T.4., B HalleM c/lyyae AaHHas KOoMaHaa
MCNOJIb3YETCA ANA YKa3aHUA OCEBbIX JIMHUI Ha cevyeHnn Bana..

02 G =R.ALDE ARG
NSO 0. Ma b
f@; ’

It MeTka ueHTpa

lLCr::3,e:|,am MapKep LIEHTPa. =

| .
()

Puc.63 HaHeceHne oceBbIX NMHUA

ANs NOCTPOEeHUs1 OCEBbLIX JIMHWUI BbIGUPAEM OKPYXXHOCTb, ANS
KOTOpOW TpebyeTcs yka3aTb OCEBblE JIMHWW, B OKHE KOMaHAbl B pas-
pene «BbibepuTe 06beKT», cnegyeT BblbpaTb NYHKT TOUKa LEHTPA.
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Punc.64 Pegakums pa3mepoB Bana

[ns pepakumm ykasaHHbIX pa3mMepoB Basia, Ha BbibpaHHOM pas-
Mepe LLENKaeM MpaBoii KMaBULIEN MbIlW, B BbINABLLEM CMUCKE BbIOU-
paeM NyHKT «Ctunb» (Pnc.64).

CTouT OTMETUTb, YTO pedaKTUpPOBaHUE NObbIX pa3MepoB HaHe-
CEHHbIX Ha YepTex KpaWHe He XKenaTeflbHo, 3TO MOXET MPMBECTU K
TOMY YTO, NMpU JanbHENLWEM pefakTUpOBaHWM Tena B Moayne «Moae-
NNPOBaHNA» He ByayT U3MEHATbLCS HaHECEHHbIE pa3Mepbl NpU 06HOB-
NEHUUN BMAOB.
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Puc.65 OkHO komMaHAabl «CTunp»

Mpu BbIGOpE NyHKTa «CTU/b» MNOSIBUTCS OKHO KOMaHAabl(Puc.65).
B 3TOM OKHe, BO3MOXHO, 3aAaTb TO, Kak byAeT 0Tobpa)aTb-Ca pa3Mep,

T.€. BUA CTPENOK, BEC J'IVIHMVI,

PacnonoXXeHne TEKCTOBOWM 4acTu,

[06aBUTb TEKCTOBYIO COCTaB/ISIOLLYIO Pa3Mepa A0 M MOC/eTeKCTa, Tak
€ 3aAaTh [OMYyCKU, TOYHOCTb Pa3MepoB M T.A.
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EpPOXOBATOCTh MOBEPXHO 0

ra0s (P[] Obuan |

Ra0.2 ]
-BbiHOCKa-
Ra0.4

3aKpbiTh
Ralb —

W HI

Rat.3
Ral25
Ra25

Bes obpab.

Pnc.66 O603HauYeHNs LLIEPOXOBATOCTH

[ns BBIHOCKM Ha YepTex LIepoXoBaTOCTe NOBEPXHOCTEW npu-
MeHsieM koMaHay «O6o03HaueHve wiepoxoBaTtocTei» (Puc.66). B no-
SIBUBLUEMCS1 OKHe BblbMpaeM K/lacC LepoxoBaToCcTu M BbibvMpaem no-
BEPXHOCTb AJ151 HAHECEHNS BblGpaHHbIX 3HauveHui (Puc.67).
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Puc.67 Bb|6op I'IOBerHOCTEVI ONS HaHeCeHUs LLepoxoBaToCTyn

[ns DOMOMHUTENbHBIX MPUMEYAHUIN, TEKCTOBLIX 3/IEMEHTOB B
nporpamMMe BblOMPAlOT KOMaHAY «3aMeydaHus», B OKHE KOMaHAbl nu-
LUEM TEKCT W BblbMpaeM MeCcTo BCTaBKM.

B pe3ynbTate pabotbl B Moayne «YepueHue» nonyyvaem pabo-
yni yepTex Bana (Puc.68)
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Puc.68 Pabouuit yepTexx Bana
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4. PABOTA CO CBOPKAMU

Assemblies — 310 uHTerpmpoBaHHoe B CAD/CAM NX npunoxe-
Hue. Moaynb Assemblies npegHasHayeH Ans KOHCTpyupoBaHusi c6o-
POYHbIX eanHuL, (Y3/10B), MOAENMPOBaHWSI OTAENbHbIX AeTaNell B KOH-
TekcTte cbopku u GopMmpoBaHust cneumduKkaumm cOOpoYHbIX YepTe-
Xen.

Bbl MOXeTe YyCTaHOBWUTb acCoUMaTMBHBIE CBA3M COOPKKM C ee KOM-
MOHEHTaMM AN YMpOLIEHMs] NpoLecca MNPOBEAEHUSI W3MEHEHMI Ha
Pa3fIMYHbIX YPOBHAX onucaHusa mnagenus. OCobeHHOCTb MCNoNb30BaHMA
c60pKM 3aK/OYAETCS B TOM, YTO KOHCTPYKTOPCKME M3MEHEHUSI OAHOW
JAeTanu oTpaXkaloTcs Ha Bcex cbopkax, NCMOMb3yOWNX 3Ty AeTalb.

B npouecce noctpoeHusi cOOpkM He HYXHO 3aboTUTbCA O reo-
mMeTpun. Cuctema co3paeT accouMaTuBHbIE CBS3M COOPKM C ee KOMMOo-
HeHTaMu, KOTOopble obecneunBaloT aBTOMATUYeCKOe OTCIeXMBaHNe
n3MeHeHun reomeTpumn. CyLLECTBYIOT pa3finuHble Cnocobbl MOCTPOEHUS
CcH0pKK, KOTOpbIE MNO3BOMSIKOT COEANHATL AeTanu u/unu noacbopkmapyr
c apyroM. Kpome ToOro, BO3MOXHO cdopmmpoBaTb cneundmkaumio
c60pKM Ha OCHOBE NMpeABapUTENBHO NMPUCBOEHHLIX aTPUOYTOB YacTei.

PaccmoTpuM co3pgaHue cbopku Ha npumepe cbopku rmapoum-
nuHapa.

C6opka rupgpounnuHapa

[Ona Hadana pabotbl B npunoxeHnn NX «Céopkun» Heobxoammo
co3zaTh HOBbIN hain c6opku. MonHbIN NyTb K haliny U HaMMeHoBaHWe
camoro ¢aina AOMKHbI COAepXaTb TONbKO JIATUHCKME CUMBOSbI U
undpsbl, HazoBeM ¢aiin Sb_gc (puc.70). Ana yaobctea paboThl ¢ daii-
namu NX cnepyet onpeaenuTb eauHbI TMN Ha3saHus dainos. Hanpu-
Mep, daiinbl cbopku HasbiBaTb Sb_umsa daina, ans dainos WAVE
HasblBaTb p_nMs danna.
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Eavnuvusl: MunanmeTpol
Mocnearee usmeHedwne: 06/12/2008 01:50
Onwcanve: MNMpumep NX, Hauate
N062BAEHME KOMMOHEHT
Hosoe wmn gaiina A
[Sb_gc.prt
Manka|F:\kilina\sb_cilindr
Detans AnA cobinkw A
[ QK H Otmena
Puc.70 HaumeHoBaHuWe daiina
Korpa cosaaH dain c6opkm NpUCTYnaeM K co3aaHnto c6opoYHoi
eAVHUUbI MW y3N1a, COCTOSsILEro M3 COOpOYHbIX eamHuu. Ons 3Toro
BblbMpaeM Ha naHenu moaynst «C6opku» koMaHay «[Jo6aBuTb KOMMO-
HeHT» (puc.71). B NosBMBLIEMCS OKHE KOMaHAbl BUAEH CMMCOK BCEX
OTKpbITbIX 3@ CeaHCc paboTbl Moaenen, BbibupaeMm Tpebyemblit caiin
MoAenn u3 3Toro cnucka. B CJlyda€e eCcn 3JIEMEHT He 6bin OTKPbIT pa-
Hee, HaXKMMaeM MKOHKY, CripaBa OT Haanucu Belibepute aeTasnb (puc.75).
o+ 3 o N 3 e
Jofaents Cospate Hosoro MepemecTiTs Conprxetna Mokasatm w JanomHuTE 3eprancHan Wamernme
KOMMOHEHT poauTEnA KOMMOHEHT chopkn CKPbITE YCTIOBUA clopka COCTORHWE

Puc.71 JobaBka KOMMOHeHTa cbopku
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Mpwn BbIGOpE AeTanu B paboyeM nose nosiBUTCS OKHO C OTObpa-
)KeHueM BblbpaHHON aeTanu (puc.72). B nosiBMBLLUEMCS OKHE, BO3MOXX-
HO, NMpocMaTpuBaTb AeTanb C Nto6oI CTOpoHbl. [N Bbibopa Hanbonee
rpaHu, pebpa v T.4., NPOKPY4YMBaEM TeNo TakK, YTo 6bl BLIGOP OMOPHbIX
anemeHToB 6b11 Hambonee yaobeH.

FRY ~ | fo6asue komnonent |0 | = | X [

Derams A
' Boibepute aetans (1) ”
3arpyxeHHble AeTani TpPOCMOTP KOMMOHEHT
p_zad krishka.prt -
per.krishka.prt
porshen.prt E
shtok prt ~
Mocneaxve ncnonssyemsie aeTan
OTKpBITh 3
JyGmmcans A
Kon-so 1
Pacnonoxums A
Mo3svumoHupoBaHe Mo ceazam ;'3 ‘
[ Pasépoc ABCOAOTHOE Hauano |
BuibepuTe Hauano
oonwosame 1o cenzam =
[No6asus Heckoneko | Mepemeuerive ‘
Hacpotin v
MpocmoTp v
OK H TpnmennTs H OtmeHa ]

Puc.72 OkHo ¢ oTobpaxxeHneM BbIGpaHHON feTanu

Mpn npuBs3ke Tena K abCcoMOTHBIM KOOpAMHATaM BbibvMpaeM B
pa3gene «Mo3numoHupoBaHMe» - «ABCOMOTHOE Hayano» (puc.72). B
HaleM cryyae, T.K. Mbl JobaBnseM nepsBylo AeTanb, 0cobbix TpeboBa-
HUI K ee NO3VMLUMOHMPOBAHUIO B MPOCTPAHCTBE HET, BblbupaeM «ABCo-
JIIOTHOE Ha4ano».

Bbl6paB AaHHbIN MYHKT, HAXKMMaeM KHOMKY «[MpUMeHUTb>», Halwa
[eTanb OKa3blBAaeTCS B OCHOBHOM OKHe Moayns «CHopku», coBMelas
abcontoTHble KOOpAMHaTBI NPOCTPAHCTBa Nons cbopkn M abContoTHble
KoOpAMHaThl BbIBpaHHON AeTanu.
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Dlerans, A
' BuiGepue aetans (1) Q
3arpyxeHHble aeTanm
p_shtok.prt -
p_zad krishka.prt ||
per.krishka.prt El
-
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shtok.prt
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DySmacams: A
(oo
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[[) Paz6poc | A6ContoTHOE Hauano
BoibepuTe Hauano
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2 Hacpoitn v
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[
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Puc.73 JobaeneHue crneayowen getanm

[Ans Toro uto 66l £06aBUTL CneayloLy0 AeTalb — NOpLUEHb, No-
CTyrMaeM aHanornyHo, BblIbUMpaeM MoAesb MOCTPOEHHYKD paHee, HO B
OT/IMYMM OT NepBOW AeTanu cbopku B pasgene «Mo3uuUMOHNpoBaHue»
BblbupaemM nyHKT «lo cBsazsm» (puc.73). Haxxmmaem kHonky «[lpume-
HUTb».

&4 Omo npocmarpa
1] IpOCMOTP KOMNOHENT 8 A3BHOM Oie

[ ok [Frpmenms] [ Omena |

Pvc.74 OnpeneneHune nonoxeHue aeTanein OTHOCUTENbHO ApYr Apyra
66



Co3paHus c60poYHbIX eanHuL, TpebyeTcs onpeaenvTb Nosoxe-
HWE AeTaneil B NpOCTPaHCTBE OTHOCMTENbHO APYr Apyra Win CUCTEMbI
KoopauHarT.

Opuentauma { % Npeanc:

¥ Buibepute asa obvexta (1)
CuseniTh NOCAEANES OFPaNHIEHME
Hacrpomes

oocsor

2 0o npocmorpa

ok | [-hpwmerre-| |

uTHTEALHO

1 1IDOCMOTP KOMNOHENT B FABBHOM OKNe

Ormena

Puc.75 Ha3HaueHWe orpaHuyeHui

[ns onpepeneHnss OpueHTauuM 31eMeHTOB COOpKM, HYXHO
onpeaenuTb Kakue Yactu Mogenei (noBepxHOCTU, pebpa, rpaHn wuT.a.)
6yayT BCTynaTb B COMpPsDKEHMsSI Mexay coboi. lNMog conpsbkeHus- Mu
cneayeT MNOHUMaTb OMNpeaeneHHbId Habop BapvaHTOB CBsi3el 3ne-
MeHTOB. B BbinaBlieM okHe «ConpspkeHust coopkn» (puc.74) B OKOLLKE
KOMaHAbl BblbMpaeM BapuaHT conpsbkeHus. MepBbiM BbIGUpaeM NyHKT
«KOHLEHTPUYHOCTb» M YKa3blBaeM MOBEPXHOCTWU Tesn, KoTopble 6yayT
ABNATLCA KOHUEHTPUYHBIMK (3TO MOXEeT OblTb Kak BHYTPEeHHWe no-
BEPXHOCTU MOPLUHS, TaK U BHELWIHWE MOBEPXHOCTW, pebpa nopLuHs). B
HalleM Cflydyae Ha LUTOKE YKa3blBaeM BHYTpeHHee pebpo MopLiHa u
MOBEPXHOCTb Ha LUTOKE, Ha LUTOKEe cneayeT BblbpaTb MMEHHO Ty Mo-
BEPXHOCTb, Ha KOTOPOW CriefyeT YCTaHOBMTb MopuieHb. UTak, ans co-
3[aHUS CONpsDKEHUIA Ten cHayana BbibMpaeM OMOpHble 3M1EMEHTHI Ha
fobaBnseMoM 3neMeHTe, 3aTeM Ha 3fIEMEHTE YXe YCTaHOBSIEHHOM B
cbopke.

Yawe Bcero Ans opveHTauuu 31emMeHToB cbopkM B NPOCTpaH-
CTBE OAHOMO COMPSHKEHUS HE JOCTAaTOYHO, T.K. OAHO COMpshKEHWE 3a-
[AET OrpaHMYeHne NnLWb B OAHOM MAOCKOCTY NPOCTPaHCTBa, ClefoBa-
TenbHO, HeobxoAMMO 3aJaTb Kak MMHUMYM elle OAHO OrpaHU4YeHue B
[pYrovi NiocKoCTU NPOCTPaHCTBa.
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Puc.76 dnemeHT cbopku

MosToMy 3ajaem ewle ogHO orpaHuyeHune (puc. 75). Bbibupaem
NyHKT «BblpaBHMBaHMe/kacaHne», BblbMpaeM rpaHW Ha MopLHE |
LUTOKE KOTOpble, BXOASAT B KOHTAKT, @ UMEHHO MOBEPXHOCTb MOPLUHSA U
60pTMK Ha LUTOKE B KOTOPbIM MOpLUEHb AOSIKEH YNMPATbLCS.

Ha puc.76 B1AMM NOMYUMBLLMIACA 3N1EMEHT COOPKMY.
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Pvc.77 HasHauyeHue paboueit aetanu
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Mpn NOCTPOEHWUN paHee He M3roTaB/IMBAEMBIX Y3/10B, 4YacTO BO3-
HMKAIOT TPYAHOCTU C JIMHEWHBIMW pa3MepaMun AeTanen (ecnu msagenve
paHee M3roTaBNMBanOCb, Ha BXOASLIEE B €ro0 COCTaB y3/bl U AeTanu
paHee 6bina pa3paboTaHbl TEXHMYECKas AOKYMEHTauusl, JIMHENHblE
pa3Mepbl U3BECTHbI 3apaHee), a TaKkke ANS UCKIOYEHUS OWMOKM Npu
NpPOEKTUPOBAHMKN, BO3MOXHO, MPOBEPUTb OLWMOKM B COMpsXKeHun ae-
Tanemn.

[ns pefakTMpoBaHWS 3N1EMEHTOB BXOASLMX B COOpPOYHbIE eaun-
HMUbl HeobxoaMMO Tenlo, pedaKkTupoBaHMe KOoToporo TpebyeTcs ocy-
LeCTBUTb, caenaTb paboyeli AeTasblo, T.e. MOAESb KOTOPYIO BO3MOX-
HO peaakTMpoBaTb. MpU 3TOM OCTasbHble 3MeMeHTbl COOpKM TaK xe
6yayT oTobpaXkaTbCsl Ha 3KpaHe, Ho paboTa C HUMKU HE BO3MOXXHA.

1 il

Puc.78 Haeuratop mogenu

Ons Toro yto 6bl Mogenb CTana pabouyel LenkaeM npaBoK
KHOMKOWM MbIlUM Ha 3TOM Tesnie (TaK ke BO3MOXHO LLESIKHYTb NpaBo
KHOMKOW Ha TpebyeMol aeTanu B HaBuraTope c60pkn, 0TO6paxaemMoMm
CrpaBa Ha 3KpaHe), B BbiNaBLUEM CMWCKe BblbMpaeM nyHKT «CaenaTb
fAeTtanb pabouein» (puc.77).

OTKpbIB HaBuratop Mogenu (puc.78) BO3MOXHO OCYLLECTBUTb
pefakTUpoBaHWe Ntoboro 3sfeMeHTa, BblbpaB ero B MEHIO MOAEN U
LenkKHYB [Ba pa3a Ha Bbl6paHHOM MyHKTE. B HalleM criyyae npowv3Bo-
MM pefakTMpoBaHWE 3cku3a. B HaBuratope Modeny BblIGUpaeM MyHKT
3CKM3 W LUENKaeM [Ba pasa Ha 3TOM NyHKTe. BblbpaB acku3, Npou3Bo-
OMM pefakTUpOBaHWE 3CKM3a MoAeNM, Tak yYTo 6bl KOHEYHas! pefakums
yOOBNETBOps/Ia TPEGOBAHUAM NPEabsBISEMbIMU K Hallel cOopKe.

Mpn BbINOTHEHUM peaakTUPOBaHMS U AaNibHEMLIEM Mepexoae B
cOOpKy aneMeHTa BCe COnpsie- HUSI OCTalOTCSsl, KpOMe COmpshxe-
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HNA 3NEMEHTOB KOTOpPbIE nmbo yAaneHsbl, Mb0 3aMeHeHbI.

| < ‘ N |Uamenuts oTobpaxeHus obnexra [ X B3
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Puc.79 UsMeHeHne npo3payHoCcTu Moaenu

Tak e B c/lyyae ecnim 3To TpebyeTcs, OCyLeCTBNSEM peaakTu-
poBaHWe MopLUHA. BbinonHseM Bce Tpebyemble onepauun peaakTupo-
BaHMs, YTO 6bl C6OpPOYHAsA eaMHMLA MOMHOCTLI0 COOTBETCTBOBAA Tpe-
60BaHMAM, NPeabsABNSEMbIM K JaHHOMY Y311y.

[1ns TOro 4to 6bl BUAETb BCE BHYTPEHHWE COMPSXKEHNUS M MOJO-
XKEHWSI 3MIEMEHTOB OTHOCWUTENbHO APYr Apyra, MporpaMMa [AaeT BO3-
MOXXHOCTb M3MEHUTb MpOo3padyHoCcTb Mogdenu (puc. 79). [ns 3Toro Ha
aetany (Mnu B HaBuraTope C60pKM) LENKAeM NpaBoi KNaBULLEN U Bbl-
6MpaeM MYHKT M3MEHUTb OTOBpa)keHue. B BbiNaBlUEM OKHE KOMaHAbl
MOXXHO M3MEHMUTb LBET AETanM M Npo3padHocTb (puc. 79).
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Pnc.80 JobasneHne Moaenu koprnyca

[obasnsem B cbopky mogenb kopnyca (pwuc.80). B pasgene
«PacnonoxuTb» Tak xe BblibupaeM «[1o cBa3aM».

X

Pmc 81 Bbibop conpsi>keHnsi 1 ONOPHbIX 3/IEMEHTOB

vil

B kauectBe conpsbkeHnss cbopku BblbMpaeM KOHLEHTPUYHOCTb
(pnc.81). B KauecTBe OMOPHbLIX 3M1EMEHTOB BblbMpaeM pebpo BHYTpU
Kopnyca n pebpo nopLHs. OgHako cneayeT MOHMMaTb YTO B KayecTse
OMOPHBbIX 3/IEMEHTOB CreayeT BbibupaTb Ntobble 3MeMEHTbI, KOTOpble
NPOEKTUPOBLLMK, KOHCTPYKTOp cyMTaeT Hanbonee yaobHbIMK.
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Puc.82 PegakTmpoBaHue Kopryca umMamMHapa

B cnyyae HeobxoAMMOCTU AOCTUMXKEHUSI TpeByeMbIX COMPSHKEHMI
N MOMOXEHUS 3/IEMEHTOB OTHOCUTENbHO ApYr Apyra, NpovM3BOAMM pe-
JaKTUpoBaHuWe kopnyca rugpouunuHapa (puc.82). Tak xe Kak Onuchbl-
Bafiocb paHee, fenaeM Aetanb pabouyeli, nepexoaMM B HaBuraTope
MoZenun 1 BblIbupaeM 3cKu3.

N3MeHsieM oTobpa)keHne aeTanu ans 6onee HarnsigHoOro oTob-
paxkeHus c6opku (puc.83).

[obaBnsieM ocTanbHble KOMMOHEHTbI COOPKN. HaXKMMaeM MKOHKY
«[]06aBUTb KOMMOHEHTHI» (pUc.84).
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BbI6PaHHbIX 06BHEKTOB.

COCToRHVE: pacnonoxeHuit BARb!

Puc.83 HarnsaHoe otobpaxeHue cbopku

[obaBnsem 3agHIO KpbIWKYy rugpoumnuHapa (puc.85). B pas-

pene «PacnonoxuTb» BbI6MpaeM TakK

xe «[lo cazam». B kadecrtse

COI'IpFI)KeHVIl\/‘I BbIGMDaEM <<KOHL|,eHTpVIl-IHOCTb>> n <<Bb|paBHVIBa-
Hue/KacaHue».
< | 111 P
=
~
LA o6aBNTh KOMMNOHEHT v /
Jobaenaer KOMMNOHEHTbHI B COOPKY, BbIBMpan v :
3arpyxeHHble AeTanM WAK AeTanu ¢ AMCKa. »d 0 =] 1
T = i ‘ & !!“l 8
EENTE Cosgate Hosoro Mepemectie Conprxerma Mokasats n ZEnNoMHATE Seprane
KOMMOHEHT poaMTEnA KOMMOHEHT chopu CKPbITE YCNOBWA chopi

Pnc.84 [JobaBneHne KOMNOHEHTOB COOpKM
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Puc.85 [lobaBneHne 3aAHeN KpbILWKK

AHanorMyHbiM  cnocoboM  J06aBNSIEM  MEPEAHIO  KPbILLKY
(Puc.86), pacrnofioxxeHWe — Mo CBS3SIM, COMPSKEHUS] — KOHLEHTPUY-
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Prc.86 [lobaBneHue nepeaHelt KpbiLLKu

[ns Toro 4yto 661 NPOBEPUTL MpaBUIbLHOCTL cOopkM B NX cylie-
CcTByeT Habop KOMaHA MO3BOMISIIOWMX KOHCTPYKTOPY MM noboMmy apy-
roMy Mosib30BaTesto MpOorpaMMbl OLEHUTb KayecTBO COOpKM 3ane-
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MeHTa. OAMH M3 TakuX CNOoCcO60B NPUMEHEHWE CEKYLLEW NIOCKOCTU.

eling - [korpus.prt (UsmeHeHHbIM) B CO60OpKa Sb_gc.pri]
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T Bosecs skpan  Alt+Enter

£YeHn|
b_gc
JrpaHnyerna
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Onepaups 4| 7 Onmmusuposams

Macwrab.... Ctrl+Cmewerme+Z

Omvernts mMacwTab

s @ ©O&-[- v
I T . /O

Havano_..
Bpawam.__. Ctrl+R
" | Onwm HasuraTopa...

(;' HasuraTtop

| 3epkansHoe usobpaxeHue

3aga™ NNOCKOCTL 3epKana...

e

Ctrl+H

B Wsmerums pabouee ceverme. .

}ﬂ' Hosoe ceuetine

BoccTaHosu

Bef aboumi
PererepupoBats paboumit
Yaants._.

CoxpaHume
EJ CoxpaHuTs KaK ..

N

PaspewwnTs pasaenexve vaa.]

'l

.

Punc.87 MocTpoeHmne cekyLLel NIocKoCTU

[ns noctpoeHns cekyllen nnockocty (Pvc.87) B rMaBHOM MeHIO
nporpammel BbibrpaeM nyHKT «Bug» — «Onepauumn» — «pabouee ce-

YeHune 3axkuma».

B BbinaBLleM OKHe KOMaHAbl B pa3aene «Tun» BbI6VIpaeM «OAHa
nnockoctb» (Puc.88). LLlenkaem Ha Hawel cbopke. Ha akpaHe nosiBuT-
c ceyeHne cbopku. Mcnonb3ys KoopaMHaTHbIE NIOCKOCTU, MO3MLUMO-
HMPYEM MSIOCKOCTb CeYeHus. B nonyyeHHOM CeYeHuM BMAHO, YTO ne-
peaHss Kpbllika TpebyeT pefakTMpOBaHus.
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Pnc.88 OkHO kKoMaHAabl «Tun»

[ns 3TOoro AenaeM NepeaHio KpbllKy UunuHapa paboueid ae-
Tanblo. B HaBuratope Mopenu BblbMpaeM 3Cku3, Tpebylowmin penak-
umn. Mepexoanm B OCHOBHYHO COOpKY. B pesynbTate peaakTMpoBaHMs

nonyyaem cHOpKy, yAOBNETBOPSIOLLYIO NpeabsBieHHbIM TpeboBaHWAM
(Puc. 89).
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Pnc.89 Cbopka
[nsi NpoBepkX MNPaBWIbHOCTM BbIMOJIHEHHBIX peaakTUPOBaHMI
TaK e NPUMEHUM KOMaHAy CEKYLUEN MiockocTh. Ons NoCTpoeHus ce-
KyLLEWM MIOCKOCTW INaBHOM MEHIO NMpOrpaMMbl BbiGMpPaeM MyHKT «Bug»
— «Onepaunn» — «pabouvee cedeHne 3axnma» (Pnc.90). MNMonyyeHHoe
ceyeHne oTobpaxaeT nosy4veHHyio cbopKy B pa3spese. CeyeHune COOT-
BETCTBYET TpeboBaHNSAM NpeabsBiseMbiM K cOopke.
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P1c.90 MocTpoeHne cekylLel NIoCcKoCTU
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NMPUOXXEHME 1

MaHenb pasnenos MoAenupoBaHusa

Tabnuua 4

UkoHka
KOMaHAbl

OnuncaHme KoMaHAbl

CraHpapTHas naHesb

‘::jr' Haua

Hauano.
ICrincok npunoxxeHunii NX AoCTynHbIX A 3anycka

Co3paaTb HOBbIN thaiin.
Bo3Mo»xHO 1crnonb3oBaHMe codetaHui knasuw Ctrl+N

lMonck KoMaHAa

?

s
iy

BbI30B CrnpaBKu
(BO3MOXHO MCMNoJIb30BaHMe Knasuwm F1)

OTKpbITb paHee co3AaHHyl Moaenb, coopky unm yepTtex. OTKpbITb Cy-
LecTBYHOLMA dainn
Bo3MoXxHO ucnonb3oBaHue knasui Ctrl+0

CoXpaHUTb TEKYLLIMIA YepTex.
Bo3MoxHO ncnonb3oBaHue knasuw Ctrl+S

OTMeHUTb NOCNeaHIon KoMaHAay (BOSMO)KHO MCnosib3oBaHWe KnaBuLl

Ctrl+2)
BoccTaHaBnMBaeT paHee OTMEHEHHOe AeWCTBME (BO3MOXHO WCMOJb30-

BaHue knasuw Ctrl+V)

X

YaanuTtb BblaeneHHble 06beKThbl
Bo3MoxHO ncnonb3oBaHue knasuw Ctrl+D

MaHenb «Bup>»

OnTumMu3npoBaTb Tekyllee u3obpaxkeHne B paboyem none. lMNossonser

LYo

A pa3MecTUTb BCE OOBEKTHI Ha 3KpaHe
— MacwTab sanemMeHTOB.

._":x YBenuyeHue 3agaHHo obnacTtu.

YBENNUNTb/YMEHBLIUTL BCE paboyee NPOCTPaHCTBO

O6HOBUTbL paboyee MPOCTPaHCTBO (BO3MOXHO WCMOMb30BAaHNE KHOMKU
F5)
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MNpoaonxeHue Tabauubi 4

MNepemelleHne Bnga

MNepcnekTuea.
V3MEHSIET TEKYLUMIA BUA Ha NEPCNEKTUBY

3aKpacka rpaHei
3aKpacka rpaHeit ¢ MnaBHOM 3aKpacKol M nepexoJaMun cBeTa U oTobpa-
XeHveM pebep rpaHu

KoHTpacT kapKkacHOro oTobpa)eHus
YcTaHaBNMBaeT UBETa KapkacHOW reoMeTpumn Mo Mepe HeobXxoanMOoCTH,
4TO6bl YBE/IMUYNTD KOHTPACTHOCTb OTHOCUTESTIbHOrO (hOHa

3anaHue cBeTnoro oHa 3akpalleHHOro Buaa

Pa3pewwnTb pasgeneHue snaa

M3mMeHeHWe ceyeHns paboyero BMaa WM CO3AAET HOBOE CeYeHWe, ecnu
HET HW ofHOrO ceyeHusl. HaBuratop C60pPKM COAEPXUT BCE CYLLECTBYHO-

LLME CeYyeHuns
Bo3MO)HO ncnonb3oBaHne coyetaHms knasmw Ctrl+H

YTunuTol
& OT1ob6pasutb PCK
T._- o Otobpaxaet PCK (pabouyto cructeMy KoOpAMHAT) KOTOpPas 3agaeT nioc-
kocTb XC-YC B KOTOpOW co3faeTcsi 60MbLWMHCTBO reOMeTpui
- OpwueHTauus PCK
= MepeopueHTupyeT PCK B HOBYIO CUCTEMY KOOpAUHAT

N3MeHuTb oTObpaxkeHne obbekTa

M3MeHsieT cnoli, poH, TONWMHY, pa3Mep CETKM, NPO3PayYHOCTb, 3aKpacKy
N COCTOSIHME OTOBpaXkeHnst aHann3oB 06bEKTOB

Bo3MOXXHO ucnosnb3oBaHne codeTanns knasuw Crtl+]

MokaszaTb/ CKpbITb
MokasaTb WM CKpbITb 06LEKT MO TUNY (3CKU3, TBEpAOE Teno, IMCTOBOE

Teno wu T.4.)
Bo3Mo»xHO 1crnonb3oBaHue codeTaHuit knasuw Crtl+W

Bbl6paHHbIe 2JIEMEHTDI AeNaeT HEBUANUMbBIMU
Bo3M0oXXHO ncnonb3oBaHue coyeTtaHmsa knasuw Crtl+B
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MNpoaonxeHue Tabauubi 4

CKpbIBa€eT BblbpaHHbIE 3/1EMEHTHI
Bo3MoXkHO 1cnonb3oBaHue codeTaHni knasmw Crtl+CmelweHne+I

BbibpaHHble HEBUAMMbIE 31EMEHTBI NPe0bpasyeT B BUAMMbIE
Bo3MOXHO 1cnonb3oBaHue coveTaHunn knasuw Crtl+CmeweHme+K

M3MepeHue paccTosaHMsa Mexay ABYMSi 06beKTaMW, ANMHbI KPUBbLIX UK
paunyca ayru, Kpyrnoro pebpa unm LeHTPUYECKOWN FpaHu

B
o
D

/3MepeHve yrnoBbIX pasMepoB, MeXAY ABYMsl 06beKTaMu, rpaHsaMK Un
NIMHUAMK 3aAaHHBIX MO TPEM TOUKaM

SneMeHTbl TBEpPAOTESIOro MoAeSIMpoOBaHUSA

it

BbI30B Cpeabl 3CKM3a, AN CO34aHUS MW pefakTUPOBAHUS paHee Co-
34aHHOIro 3CKM13a

BbITArMBaHWE 3aMKHYTOro KOHTYpa
CoszpaHwve 3neMeHTa METOAOM BbITAMMBaHMS! BAO/Ib OCU BEKTOPa

BpaLueHune
Co3pgaet 351eMeHT METOM BpalleHMs 3arHyToro KOHTypa BOKpYr OCu

3amMeTbiBaHWE BAOb HaNpaBnsioLlen
CospaaeT Tesno, 3aMeTbiBaHWMEM BAO/ b HanpaB/stoLLe

Tpyba
Co3aaeT TeNo 3aMETbIBAHWMEM KPYT/oro CeYeHusl BAOb KPUMBOW C OMUU-
SIMW HapY>XHOro U BHYTPEHHEro AnameTpa

OTBepcTHe
[obasnseT oTBepcTve K ogHoMy unu 6onee TBepabiM TenaM B AeTanu
nnm c6opke € onuUMsSMMN Ans1 LEeKOBKWU, 3€HKOBKWU U pe3bbbl

Bobblilwka
[obaBnsieT uMnnHApUYEcKyto 606bILLKY K NIOCKOM rpaHu Tena

KapmaH
Ypanser matepuan v3 TBEpAOro Tena Win U3MEHSIET JINCTOBOE Teso C
rpaHaMu Co34aHHbIMU, NPOELIMPOBAHUEM CEYEHUS MO BEKTOPY

BoicTyn
[obaBuTb MaTepuan K Teny WM U3MEHWTb SINCTOBOE TENO C FPaHsaMu,
Aenas NpoeKkumio ceyeHns BAOMb BEKTOPA

MNa3
[obaensieT npoxoa 4epe3 unu K Teny B opMe nNpsiMoro nasa
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MNpoaonxeHue Tabauubi 4

MpoTouka
[106aBUTb BHELLUHIO WM BHYTPEHHIO MPOTOYKY K LIMIIMHAPUYECKON
WX KOHUYECKOW rpaHn Tena

Bnok
Co3paeT Teno, 3agaBas pacrnonoXeHWe yria u pasmepbl

Unnunap
Co3paeT umnmMHap 3agaHue pacrnonoXeHns 0CU U pa3MepoB

KoHyc
Coszpaet cdepy, 3aaasast NO3MLMIO LIEHTpa 1 pa3mep.

Cdoepa
r Coszpaet cdepy, 3aaaBast NO3MLMIO LIEHTpa U pa3mepbl
Kpusas
/ MpsaMas
Co3naéT aneMeHTbl NPSIMbIX
r\l [yra/oKpy>HOCTb
Co34a€eT a/1EMEHTHI AYT U OKPY)XHOCTEN
CnnaiiH
! v
Co3zpgaeT crnnanH no To4uKaMm uam nostocam
' CnnaviH
o

Co3paeT n n3MeHsieT cnna17|H, nepemMellaa 3agatoime To4Kn Unu nonto-
Ca, 3a4aBasi HaKNOHbI U1N OrpaHUY4eHNAa KpUBU3HbI B 3alaHHbIX TOYKaX

TekcT

Co3flaeT TEKCT KakK 3/IEMEHT MpoeKTa Mo TEKCTOBOW CTpoke (B 3aAaH-
HOM WpudTE) M CO3AAET NMPAMbIE U CMaHbl KaK HapyXHbIe JIMHWUM
CcMMBONA

Touka
Co3paeT ToUKH

Habop Touek
CoszfaeT Habop TOYEK UCMOSb3YS CYLLIECTBYIOLLYIO FEOMETPUIO

dackn Ha Kpu1BbIX
Co3gaeT ackum Ha OCTpbIX Yriax Mexay KOMMiaHapHbIMUA JIMHUAMU
WSIM KPUBbIMM

83




MNpoaonxeHue Tabauubi 4

MNpsAMOYrosnbHNK
Co3gaeT NpsiIMOYronbHUK BLIBOPOM ABYX AnAaroHasnbHbIX YrioB

MHOroyrosbHUK
Co3paeT MHOrOYroJibHWK C 3aiaHHbIM KOJIMYECTBOM rpaHel

nnnnc
CoszfiaeT a1nnnc No 3aaHHOM ToUKe LIEHTpa U pa3mMepam

Cnupanb
CozgaeT cnuparnb C 3afaHHbIM KOJIMYECTBOM BUTKOB, LUArom, pagu-
YCOM, HarpaB/iEHNEM BpaLLEHUsI U OpUeHTaLMEl

[

o
O
=
~

KpvBas no 3akoHy
Co3paeT cnnalH ucnonb3ys (yHKUMIO 3aKkoHa (T.e. MOCTOSIHHBIN,
NUHEWHBIA, KYBUYECKUI UMW MO YBEJTMYEHUIO)

Onepauum c TeniomM

@
OfveauHeH...

P
& Ofvenunenne
B Bometanne
x

¥ Mepeceusue

® Ceuenne cHopkn

[E] Cumeka

bynesbl onepauumn

O6beanHeHne. O6beanHenne asyx unm 6onee Ten B 04HO
BblunMTaHue. BbluMTaHne ogHOro Tena m3 Apyroro CoOXpaHsis Ha me-
CTe BblYMTAEMOro Tesa NycToTy

MNepeceyeHne. Co3paeTca Teno, ABNSOWee pe3ynbTaToM nepece-
YeHusa O4HOro Tena c ApyruM.

CeyeHue cbopku. [lobaBneHne oTBEPCTUS MPOXOASLLErO YEPE3 He-
CKOJIbKO 3/1eMEHTOB CH0PKM

CwwuBka. KoMbuHaumsa ABYyX MCTOBLIX TEJ, CLUMTLIX NO pebpy unu
KOMOUWHaLMs ABYX TBEPAbIX TN ClUMTas Mo obLiei rpaHu

Koopa
nnockocTs

[ Koopa. nnockocte
t Koopa. oce
% Accounatweran CK

-+ Touxa

KoopauHaTHble 3n1eMeHTbl

KoopanHaTHas nnockocTb. Co34aeT KOOPAUHATHYIO NSIOCKOCTb, UC-
nosib3ysl reoOMeTpUIo Apyrux Ten

KoopanHaTHas ocb. Co3gaeT KOOpAMHATHYIO OCb, UCMOMb3ys reo-
METPULO APYruX TN

AccoumnatusHas CK. Co3pgaeT KOOpAMHATHYIO CUCTEMY, UCMONb3ys
reoMeTpuio Apyrnx Ten

YKNOH.
N3MeHsAeT rpaHM M3MEHEeHWeM Yyrna OTHOCUTESIbHO HarnpasieHus
BbITAMMBaHUS

CkpyrneHus pebpa
CKpyrnisieT ocTpble rpaHu. Bo3aMOXHO 3aAaHue NepeMeHHOro paau-
yca
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MNpoaonxeHue Tabauubi 4

CKpyrneH1e NoBepxXHOCTU
BHYTpEHHME CKpYrneHMs Mexay BblOpaHHbIMU rpaHsaMu. dopmat
CKPYrNIEHUS! MOXET ObITh KPYroBbIM, KOHUYECKM UM MO 3aKOHY.

“;‘1
W

,,_
—

dacka
MocTpoeHne ackn Ha ocTpoM pebpe Tena. ®ackm MoryT 6biTb C
3a/laH1e yrna unmM pasmMepos.

O6onouka
M3MeHsieT TBepAoe TENO NPUMEHEHNEM TOJLMHBLI U OTKPbITUEM
BbIGpAHHbIX rpaHeit

e O6pe3ka Tena.
- ObpesaeTcs YacTb Tena UCMonb3ys rpaHu UM KOOpAUMHATHYIO
NJI0CKOCTb
< Beliaenenune.
= Co3paeT Teno, KonMpys rpaHb, Habop rpaHen unu apyroe Teno.
MoBepxHOCTH
o 3ameTblBaHueE
TP Co3paHne NOBepXHOCTWM Tenla 3aMeTbiBaHWEM CEYEeHWsi MO OAHOM
YaMETaHME unu 6onee HaMpaBSoWMM, UCMOMb3YS Pas/NYHbIE ONUNM, ANs
yrnpasneHus popMon HanpasBnsoLLEN
P d Mo ceveHnam
ey Co3gaHve NOBEpXHOCTW Tena MO HEeCKONbKMM cedveHusM, gopma
KOTOPOro COOTBETCTBYET CETKE KPUBbIX
Mo ceyeHuAM
Ty lNo ceTke
= Co3gaHue NoBEPXHOCTM Tena Mo CETKE KPUBLIX CEYEHUS pacrosio-
Mo ceTke KpuBLE| XEHHbIX B OAHOM HampasfieHWW U Hanpasnaowmx, dopMa KOTopbIX
COOTBETCTBYET APYrOMY Harpas/EHUIO CETKU
@@ [MoBEPXHOCTb KOHNYECKOrO CeveHust
A CoszpaeT Teno No cevyeHusiM, KOTopble 3aatoTCs C MOMOLLbIO KOHU-
MosepxHocTs | HECKUX CEYeHni
KOHWYECKora
N-CTOpPOHHSIS MOBEPXHOCTb
'Ej.& Co3naeT NoBepXHOCTb, OrpaHUYEHHYI0 HABOPOM CBA3AHHbIX KPUBbIX
N-cToporas
NoBEQHOCTE
/ MNepexon
Co3naeT NoBEpXHOCTb MepeceyeHus aAByx unm 6onee dopm ceue-
MNepexon HIA
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MpoponxkeHune Tabauupl 4

>

Mpogom¥eHWe no

MNpoaomkeHne rno 3aKoHy
Co3paeT NpPoAo/HKEHNE MO 3aKOHY OT 6a30BOM NMOBEPXHOCTM, ANHA-
MUYECKM U NO 3aKOHaM 19 pacCTOSAHWUS W yrna

SAKOHY
o ®naHew Mo cunyasTy
=4
= Co3pgaeT NoBEpXHOCTb C KQYECTBOM Kracca A € niaBHbIMK pebpamy,
FnaHeu no ONTUMU3UPOBAHHON 3CTETUYECKON DOPMbI U HEMPEPBLIBHOCTbHIO
CHIY3TY HaKJIOHOB
o, MoBepXHOCTb CMeLleHUs
- Co3paeT Teno cMelleHns Habopa rpaHeit
MNopepHoCTE
CMELWEHWA
b Ob6pe3aHHoe MCTOBOE TeNo
< Obpe3aeT 4acTb IMCTOBOro Tena, MCnosb3ys KpuBble, FPpaHu Mn
DfpesaHHoe KOOPAWHATHYHO MJI0CKOCTb

NMCTOEOE TENOQ

N

Cdpezam W
PACLUMPHTE

O6pesatb MM paclumpuTb
O6pes3aTtb WM paclmMpuUTb HAbop rpaHelt Mo PacCTOSHUIO WU A0
nepeceyeHns ¢ Apyrum Habopom rpaHei
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