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Annoranus. PaccmartpuBaiotest Hanbosee 3 eKTHBHBIE METOIbI PEILCHUS
OJIHOM M3 MaKCHMAaIbHO TPYZOEMKHX I'€OMETPHYECKHX 3aad IOCTPOCHHS pa3Bep-
TOK IOBEPXHOCTH KOMOHWHHPOBAHHOT'O TeJa, OTPAaHMYEHHOrO (hparMeHTaMH ILIO-
CKUX KPUBOJIMHEWHBIX, IIMHAPUIECKUX U KOHNIECKUX ITOBEPXHOCTEH.

OpauM u3 HaubOosee 3()(PEKTHBHBIX METOIOB MPHUMEHEHHUS
CpE/ACTB KOMIIBIOTEPHOTO MOJICIIUPOBAHMS B PEIICHHN y4eOHBIX 3a-
Jad ¥ B MH)KCHEPHOW NMPaKTHKE SIBISAETCS aBTOMATH3aLKUsl BBIIOJIHE-
HUS OTAEIBHBIX MPOLEAYP.

Oco6eHHO 3(h(GEKTUBHO HCIIOJIB30BaHUE CIEHHUAIBHBIX IPO-
rpaMM aBTOMAaTHU3UPOBAHHOTO MPOEKTHPOBAHUS MPH PEIICHUH Hau-
OoJiee TPYJOEMKUX THIIOBBIX 33]a4, KOTOPbIE MOKHO pacCMaTpUBAaTh
KaK T0/[3a]J1a4H, SIBJISFOIUECs COCTABHBIMH YaCTsIMH peleHus Oolee
CIIOKHBIX TPHUKIAAHBIX 3aaad. [Ipy 3TOM pelmieHne moj3aaad He
JOJDKHO SIBISITBCSL OCHOBHOM LIENBIO OOYYEHHs H, MO3TOMY, BIOJHE
000CHOBaHHO HCIOJB30BAHUE CPEJICTB aBTOMATH3AINY BBITOITHEHHUS
THUTIOBBIX TIPOLIEAYP YK€ B Y4eOHOM IIpollecce, 4TO CIOCOOCTBYET
pacIIMpeHnIo KPyro3opa CTyJeHTa IPH BEIOOpE METOJOB U CPEACTB
peleHus 3a1ad.

MHorue, XOTs JJalleKo He BCE, THIOBBIC MPOEKTHBIE MPOIIE/Y-
pBI pa3paboTaHBl M BKIIIOYEHBI B 0a30BbI HA0Op QyHKIMH yYHUBEp-
CaJIbHBIX CHCTEM KOMITBIOTEPHOTO MOJECIMPOBAHNUS, XOTsI HapaboTKu
MOCTOSIHHO BEAYTCS U TIOMOJHSIOT HOBBIE BEPCUM chUCTeM. Tak, Ha-
npumep, B cuctemy AUtOCAD mociieiHUX BEpCHIl BKIIOUCHBI TaKHE
(YHKLIMHM, KaKk TOCTPOEHHE MapamMeTpUYecKOl MOoJend BUHTOBOU
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JIUHUH, TIOCTPOEHNE TBEPAOTEIHHON MOJETH METOJAMH CABUTa KOH-
Typa BJ0JIb POCTPAHCTBEHHOM KPHUBOM, MOCTPOEHNE MOJENH IO Ce-
YCHHSIM H JIP., YTO CYIICCTBEHHO PACIHIUPSET BO3MOXKHOCTH IPUME-
HEHUS KOMIIBIOTEPHOTO MOJCIUPOBAHUSL

brnarogapss Hamuumio B cucTeMe BHYTPEHHEIO BCTPOEHHOTO
si3pIKa mporpammupoBanuss AUtOLISP, u panee Obuta u Temeph Cy-
IIECTBYET BO3MOXKHOCTh KaK pacIIMpeHus 0a30BbIX QPYHKIUH CHUCTe-
MBI, TaK ¥ CO3JAaHHA CIIECHUAIN3UPOBAHHBIX CPEJICTB pacdera U Io-
CTPOCHHS JIIOOBIX MOJIETEH [Tl PEeUIeHHs Ha 3TO OCHOBE, B MEPBYIO
ouepe/lb, TCOMETPUICCKIX U WHKCHEPHBIX 3a/1a4.

B namreli 3a7aue moCcTpoeHUs pa3BePTKU MOBEPXHOCTHU 3aaH-
HOW (UTyphl MPUCYTCTBYIOT (PparMeHTHI KOHYCa, OTCEYEHHOTO pa3-
JINYHO OPUCHTUPOBAHHBIMH MJIOCKOCTAMH (PUCYHOK 4, a).

Be3ycinoBHO, MOXHO pelaTh 3a7a4y OCHOBBIBAsICh HA TPaJIH-
[IMOHHBIX aJTOpUTMaxX HadepTaTeNbHOU reoMeTpud. Jlaxke ¢ NCIoib-
30BaHMEM KOMITHIOTEPHOTO MOJICTMPOBAHUS Ha IIOCKOCTH 3TO JAeT
OonbIoi 3¢ ekt (touHocTs pemenus). OqHako eme OonbImit A¢-
(beKT JaeT MeToH pelIeHus 3aa4l Ha OCHOBE TPEXMEPHOTO KOMIIb-
IOTEPHOr0 MOACIUpoBaHus. V, HakoHEl, MakCHUMalbHbIH 3(deKT
(MHHMMYM 3aTpaT) TpH pEIICHHH MOJOOHBIX 3ajad, JOCTUracTCs
MPH ONITUMAIBHOM COYETaHWH UCIIOIh30BAHUS JIUAJIOTOBEIX CPE/CTB
TPEXMEPHOTO KOMIBIOTEPHOTO MOJEIVPOBAHUS W aBTOMAaTHU3UPO-
BaHHOTO PEIICHUS TUIOBBIX IT0/13a/1a4.

C 1enpro peanu3aly BIIEyKa3aHHOW HJIeH, aBTOPOM pa3pa-
00TaH KOMIUIEKC TIpOTpaMM Ha fA3BIKE MPOTPaMMHPOBAHUS
AutoLISP, no3Bossromiuii mo BBOAMMBIM IapaMeTpaM MOJECIH pac-
CUHMTaTh W TIOCTPOUTH Pa3BEPTKU (PparMeHTOB MOBEPXHOCTEH CO-
TJIACHO TPUBEICHHBIM PACUCTHBIM cxemaM (pucynku 1-3).

[TockonmbKy pacdeTHBIE CXEMBl OPHEHTHPOBAHBI HA ITOCTPOE-
HUE Pa3BEPTOK BCEX BO3ZMOXKHBIX YaCTeH IMUIMHIpA W KOHYcCa, Mep-
BBIM 3TallOM PEIICHUS 3aJadd SIBISCTCS MPABUIBHOE MBICIICHHOC
pacuicHeHHe (IEKOMITO3HUIIMS) CIIOKHOTO TE€OMETPHUYECKOrO Tejla Ha
MPOCTBIE TEOMETPHUUECKHE TeJa, U3 KOTOPBIX €0 MOXXHO COCTaBHUTH.
Pa3BepTku ka0l M3 MOTYYCHHBIX TAKUX YacCTEH CTPOHM, UCTIOIb-
3ys COOTBETCTBYIOIIYIO IPOTpaMMy IO BEIOpaHHOH cxeme. B Heko-
TOPBIX ClIydasx ymaoOHee 00beMbl KOMOMHHUPOBAHHOIO Tejia u ¢par-
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MCHTEI pa3BEPTOK HE OGBCILI/IH}ITB, a BbIYMTATh, YTO 3aCTaBJIACT CTY-
JCHTAa MBICIIUTH TBOPYECCKH.
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Pucynoxk 1. Pa3BepTra munuHppa:
a —IeTIblif; O — yCeUCHHBII HAKIIOHHOM TUIOCKOCTHIO

’ﬁ ;’7 A b
C O & O

a) 0) B)

Pucynok 2. PazBepTka munmHppa:
a — LeJblif; 0 — yCeYeHHBIH II0CKOCTBIO, TIEPIICHANKYIIIPHON OCH;
B — YCEUEHHBbIN HAKIIOHHOH IJIOCKOCTBIO
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Pucynok 3. Pa3BepTka munuHpa:
a — yCEYEHHbII HAKIIOHHOM MJIOCKOCTBIO, IPOXOAIIEH Yepe3 BEPLIUHY;
0 — yCeUeHHBIH IIOCKOCTHIO, NapalIebHOM 00pa3ylomei;
B — YCEUCHHBIH MIOCKOCTbIO, IIApaLICIIbHON OCH

B cnydae manwuus 3amaHus B BHAE MPOCKIIMOHHOTO YEPTEkKa,
MOXHO B TIPOTpaMMy BBOJUTH UCXOIHBIC YHCICHHBIC 3HAUYCHUS pa3-
MEpOB.



[TockonbKy cedeHHs JTr000TO Tela IUIOCKOCTSAMH SIBIISIOTCS
IUIOCKUMH (UTYpaMH, B CEKyIIeH IUIOCKOCTH JIeKaT UX HaTypab-
Hble BeNMUUHBI. CJen0BaTeNbHO, JOCTATOYHO TOJIBKO CKOMHPOBATH
9T (Urypbl M3 IUIOCKOCTH CE€YEHHs B IUIOCKOCTH Pa3BEPTKH.
ITpu 3TOM OTpabaTHIBAIOTCS YMEHHS CTYACHTA YHPABIATH CHCTEMA-
MH KOOPJHMHAT IpU paboTe B TPEXMEPHOM BUPTYaJIbHOM IPOCTpaH-
crBe. Tekymas miockocts nocrpoenuit (XOY) mommkHa OBITH CO-
BMEIICHA C CeKYILIEH IIOCKOCTBIO. 3aTeM B 3TOM IJIOCKOCTH BBIACTIS-
eTcsl KOHTYp Ce4eHHs, Konupyercsi B Oydep mamaTi KOMIBIOTepa U
BCTaBIISIETCA TOCJIE BO3BPAIICHUS B UCXOAHYIO IUIOCKOCTh MOCTpOE-
HUH (TUTOCKOCTB Pa3BEPTKH).

CoBMecTHB TONy4eHHbIE Pa3BEpPTKH (PAarMEHTOB IMOBEPXHO-
CTH 33JaHHOTO KOMOHMHHPOBAHHOTO Tella C IUIOCKUMH (UTypami,
CKOTIMPOBaHHBIMH C MOJIENU B INIOCKOCTH Pa3BEPTKH, B COOTBETCT-
BYIOIIEH IOCIIeIOBATEIbHOCTH, TOJyYHM pEIIeHHEe 33Ja4d B BHUIE
COBOKYITHOCTH TOYHBIX ()parMEHTOB Pa3BEPTKH 3aJaHHON (HUTYpHI
(pucyHok 4, 0).

I[Tociie 3TOr0 MOKHO PEUINTH 3a/ady ONTHMU3AINN PAa3BEPTKH
(MMHMMU3aIMU PACKPOsl 3arOTOBKH), C YYETOM TEXHOJIOTHH H3rO-
TOBJICHHS Pa3BEPTKU IMyTEM BapbUPOBAHHS M CPAaBHEHUS Pa3IMIHBIX
BapHAaHTOB KOMIIOHOBKHU (DParMeHTOB.

Takum 00pa3oM, ymenoe coueTaHHe HHTEPAKTHBHBIX METO/IOB
MOJICJIMPOBAHUS MIPU PEIICHUH 3aJa4 M HCIIOJIb30BaHUS MPOrpaMM-
HBIX MOAYJIEH aBTOMAaTU3UPOBAHHOT'O PELICHHUS THIIOBBIX MOJ3a/1a4 B
rnapaMeTpuueckoi Gopme, maet, 1Mo HaleMy yOSKICHHIO, HAUOOIb-
it 3QexT B 00yIeHUH U MPAaKTHIECKOW MH)KCHEPHOU JCITEIIBHO-
CTH.

a) 0)

PucyHok 4. Pemienune 3agauu nocTpoeHus pa3BepTKU HA OCHOBE
3D-mozenu ¢ ucnonszoBanueM AUtOLISP-mporpamm
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Annoranus. PaccmarpuBaercs MeToanmka oOydeHHs] pELICHHMIO 3ajad Mo-
CTPOCHMS TPEXMEPHBIX KOMIIBIOTEPHBIX I'€OMETpO-Tpaduueckux Mopeneil pe3nbo-
BBIX ¥ IIPOYMX BHHTOBBIX M3IENHI. YKa3aHBI BO3MOXKHBIE BapHAHTHI ITOBBIIICHHS
3¢ PEeKTUBHOCTH UCIIOIH30BAHMUS METOINKH.

YacTtHOM, HO BIOJHE KOHKPETHOW 3aJlaueid B WHKEHEPHOM
TPEXMEPHOM KOMIBIOTECPHOM MOJCITHUPOBAHUH, MOXET CUUTATHCS
3aJ1a4ya MOCTPOCHUS MOJICIH CTePIKHS ¢ PE3b00i HITH MOJICIU C Pe3b-
OOBBIM OTBEPCTHEM.

Peub uper He 00 YCIOBHOM H300pakeHHH Pe3bObl Ha YepTe-
kKaxX W JaXKe HE TOJIHKO O MOJICIMPOBAHUU PE3bOOBBIX M3ACIUH, a 0
MOJIETTMPOBAHHH 1IEJIOT0 Kiacca M3AeNNi, OTPaHUIeHHBIX BUHTOBBI-
MU TTOBEPXHOCTSIMH.
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