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NOCTOMHCTBA M HEJOCTATKU KaXKAOTO METOAA MPUMEHUTENBHO K COBPEMEHHOMY MAUIMHOCTPOEHHIO.
JleTanpHO paccMOTpeHbl OCOOEHHOCTH MOCTPOEHHS JBHraTesiell B MporpaMMHO# cpene 3D-makeTos,
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BBEJIEHUE

B HacTosiiiee BpeMsi B MUpE BOMPOC O BKJIIOYEHHH KOMIIBIOTEPHOTO odecrieueHust B padboTy
ar000ro crenua ncTa yXKe peuieH. be3 COBPeMEHHBIX NpOrpaMM OCOOCHHO YCIIOXKHAETCS KU3Hb
WH)KEHepa, OoJbinasi 4acTb pabOThl KOTOPOTO CBs3aHA C YEPUEHHEM M BbIYUCJIeHHEeM. HbiHenrHee
oOpa3oBaHue O00s3aTENPHO [OJDKHO YYHUTBIBATH BCE OOJBINMI OXBAaT 3a/4a4, BO3JIATAa€MbIX Ha
UHPOPMALMOHHYIO TEXHHUKY, M BKJIIOUATh B Y4€OHBIH MPOLECC pELICHHE 3a7ad ¢ HCIOJIb30BAHUEM
WH)KEHEPHOTO MPOrPaMMHOTO 00eCTieueHus!.

Ha cerogHsmHuil 1eHb MOYKHO C YBEPEHHOCTBIO CKa3aTh, UTO CO3JaHHUE JIOOOro MexaHH3Ma
COCTOUT M3 CJIEAYIOLIUX OCHOBHBIX 3TAIOB:

@ U AMHaMuKa =

Ecnm nyis kaxnoro 3Be€Ha 3TOH LEMOYKY MOA00paTh MOAXOMSALINA MPOrPaMMHBIN MAKeT WIH UX

Habop, a Takke o0ecTieYnTh CBOOOIHYIO [UPKYJISILHI0 HHYOPMALIUK MEKAY HIMH, MOYKHO TOBOPHUTH O
CO3JJaHUN ANTOPUTMA BHUPTYaJbHOTO NMPOEKTHUpOBaHUs. Mpues momoOHOro MK CyIIeCTBOBANA YXKe
naBHO. IlomoOHbIE OOBEAMHEHUWsS] BBITEKAIOT W3 caMOH CyTH anroputmusauun. Tak, n3 Habopa
OTAEJbHBIX MPOrPaMM CUHTE3HPYIOTCS OIMEPALMOHHBIE CUCTEMbI, TEKCTOBBIE PEJAKTOPbI pabOTAaIOT C
rpadukoil U BHAEO, rpaduIecKue pemakToOpbl OOBEAMHSIOT BEKTOPHBIE M PACTPOBBIE (POpPMATHL
IIpoucxomaur 310 MOTOMY, YTO HHUBPOBOE MOIETUPOBAHUE, HCIIOJIB30BAHHE KOTOPOro Bce Oonee
BO3pAcTaeT MO Mepe POCTa €ro YHHBEPCAIBbHOCTH, HMEET Ps INPEUMYINeCTB MO CPaBHEHUIO C
TPAAMLMOHHBIMHI BUAAMH OTOOpaKEHUsI AeHCTBUTENILHOCTH. [ TABHBIM M3 HUX SIBJISIETCS] PACIIUPEHHE
Habopa pelmaeMbIX 3a1a4, KOTOPOE AOCTUTaeTCsl 3a CUET FApMOHUYHOTO OOBEIWHEHUS Pa3IUYHBIX
(byHKUUI 1 UHCTPYMEHTOB. [IpUMEHUTENHHO K MOACIMPOBAHHIO KOHCTPYKLUH MEXaHHYECKHX CHCTEM
MO>KHO BBIIEJIUTD CIIEAYIOIINE OCHOBHBIE JOCTOMHCTBA!

1. HHTEepAKTHBHOCTD O3HA4YAaCT, 4YTO MalllMHA OTCJIC)KUBACT MOIBITKU MHXKXCHEPA BHECTU U3MCHCHUSA

B KOHCTPYKLMIO, Oyap 10 2D- nmum e 3D-monenuposanne. COBpeMEHHbIE MAKEThl OCHALIEHBI LEJION
CHUCTEMOH BCIIBIBAIOLIUX OKOH, MHTEPAKTHUBHBIX MOACKA30K M T.N. HacTo mporpaMmma npeznjiaraer
BbIOMPATh HECKOJIbKO BAPUAHTOB MPUMEHEHUs] U3MEHEHHH, pa3peras MpeIBapuTeIbHO IPOCMOTPETh,
Kak Oyner BBINBSIIETh MpHUHATas MoAudUKaims. Takke CyLIeCTBYeT BO3MOXHOCTb OTMEHBI
HECKOJIBKUX MPEABbINYIINX ACHCTBUM.

2. NudopMATHBHOCTB O3HAYAET, YTO KAKIAsi MOJEb CIIOCOOHA MHOTOE PacCKa3aTh O KOHCTPYKLIUH

npoektupyemoro wmsneius. OcobenHo 31o mpumeHumMo kK 3D-mopmensiM. B0O3MOXKHOCTH Bpariarb
MOJACIM Ha 3KpPaHE, YBCJIIMYMBATh WKW YMCHBLUIATH, ACJATh TPOU3BOJIBHBIC pPa3pe3bl U CCUCHUA,
npoCMaTpuBaATDH I/IH(I)OpMaL[I/IIO O MAaCCOBO-MHCPLUHUOHHBIX XapPaKTCPUCTHUKAX, BUACTb 3a30pPbl MEXKIY
netansiMi B cOOpKe M Tak Jajee — BCE 3TO MO3BOJSIET B OAHOM (aiiie XpaHUTb BCE CyIIECTBEHHbIE
CBOMCTBA MOJACIN U ONIEPATUBHO NMOJIYy4YaThb K HUM AJOCTYII MHXKXCHEPA-IIPOCKTHUPOBIIHUKA.

3. BO3MOKHOCTh MAPAMETPHU3ALMH O3HAYACT, YTO MOXKHO CO3JaBaTh Oasbl, XpaHAI(ue B ceOe BCe

CTAHAAPTHBIC WJIN IIHUPOKO UCIHOJIB3YHOIIHUECA S3JIEMEHTDI, AJII KOTOPBIX MOJB30BATEIN MOTYT 3a1aBaTh
CBOU pPa3MEPDI. Ilonp3oBaTenu MOIyT U CaMH MNApaMETPHU3HUPOBATH CBOU MOIACIIN, YTO MO3BOJACT
M3MEHEHHEM HEeCKOJIbKHUX 3HAYeHHM MIHOBEHHO npeo6pa30BaTb BCHO KOHCTPYKLHUIO U3OCITHA.

4. JIerkocTh MMIOPT/IKCIOPTA O3HAYacCT, 4YTO pa3 CO3AaHHAsA MOACIIb MOXET JICTKO MEPECAABATHCA U3

ONHOW MPOTPaMMbl WM C OJHONW MAaIlHWHBI HAa APYIYI0, HEB3UPAs HA PA3IU4YHbIE ONEPALMOHHBIE
CHUCTEMBI, allapaTHble BO3MOXHOCTU MM paccTosiHusi. CBOHCTBO 3TO TECHO CBSI3aHO C
YHHBEPCAJIBHOCTBIO, KOTOPasl 03Ha4aeT CIIOCOOHOCTH HCIIOIBb30BATh MOAEND I PA3JINYHBIX Lieseil
(HampuMep, ONHOBPEMEHHO Ui pacuéra Ha MNPOYHOCTb M HCCICNOBAHMS JUHAMHKH), YTO
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npeanojaraeT Leiblii KOMIUIEKC nmporpaMMm. KOHEUHO, COBEpPILIEHHO YHUBEPCAIbHBIX (OPMATOB HE
CYWIECTBYET, HO B ILEJIOM YHHUBEPCAIbHOCTh 3D-moneneid BO MHOro pas Bbilie LuppoBbix 2D-
aHaJIOTOB, HE TOBOPsS yxke o OymakHOM BapuanTe. Croa MOJKHO OTHECTH TaKHe CBOWCTBA, Kak
SPTOHOMHYHOCTb PalOThI, JJIUTENIBHOE BPEMs XPaHEHHs, JIETKOCTb KONMHPOBAHMS, HATJATHOCTH H
MHOTHE ApYyTHe.

EcrecTBeHHO, >KelaHME WCIOJBb30BaTh 3TU MPEUMYINECTBA, IPHUBEJO K MHOTOYHUCIECHHBIM
nonbiTkaM co3fgaHuss CAD-nporpamm, KOTOpble Haudaju pPaclpoCTpaHsAThCs ¢ KoHHa 70-x rojmos
IPOLLIOTO BEKa, & MacCcoOBOE pacHpocTpaHeHue nosayuunu B 80-e roxapl, C Havdajga DdIOXHU
NEPCOHANBbHBIX KOMIIBIOTEPOB. llepBOHaYanbHO O4YEHb MPOCTbIE U Y3KOCHELMAIU3UPOBAHHbIE, OHU
MOCTENIEHHO YCJIOKHSJNCh, BKJIOUas B cebs pasnuunblie monynu. Ceituac mobas ceppesnas 3D-
KOHCTPYKTOpPCKash TPOTpaMMa BKJIOYaeT B ce0sl MOAYJb CO3MaHUsl JBYMEPHBIX H300paskeHH.
YnobcrBa 3Toro merona nmasHo oueHeHbl B Eppome m CIIIA. Ho m y Hac ¢ koHma 90-x romos
HAMETHJIACh TEeHIEHLMsT UCcnojb30oBaTh 2D-CAD-makeThl sl TOCTPOEHUs uepTeked. 3a pyOexom
cTagapToM siisercst 3D-reometpusi. IlpousBonuTenu ke MOmOOHBIX MPOAYKTOB IMOLUTH JaJblIe,
OO0BEIUHSISI PA3IUUHBIE TPOTPAMMBI B LIEJIbIE NTAKETHI, HATIPUMEP, KOHCTPYKTOPCKUE, KHHEMATHIECKHE,
IUHAMHUYECKHE, TPOYHOCTHBIE MpOrpaMMbl 0O0benUHAIOTCS B eanHblil komruteke (ADEM, ANSYS,
MSC.ADAMS, Unigraphics NX u np.).

JlunepcTBO B CO3MaHUH MOAOOHBIX MAKETOB MPUHAIIICKHUT MOKa 3apyOeKHBIM CTPAaHAM, U XOTS
B Halleil cTpaHe pa3pabaThIBAlOTCS MAKEThI MO aHAJOTHH C WHOCTPAHHBIMH OOpasLiamMH, BIEPBBIC
MOCTPOUTH 3aMKHYTYIO CHCTEMY BHPTYaJbHOTO NMPOEKTHPOBaHUs yaanock He B Poccuu, mostomy B

JAHHBIX METOIMYECKUX YKAa3aHUAX MbI OyZIeM ONHPaThCss B OCHOBHOM Ha UMIopTHbIE CAD-makeTsl.
2D-MOJAEJIMPOBAHUE

2D-MonenupoBaHue MOSIBUIOCh HAaMHOro pasbile, 4deM 3D-. DTo CBfi3aHO C TeM, 4TO
noctpoeHue 2D-Monenelt 3HaUUTEIbHO NPOLIE C TOUKH 3PEHMs MaTeMaTHYeCKOW MOJENH pelakTopa.
EctectBeHHO, ropasmo Hmke M TpeOOBaHMS K ammapaTtHbIM pecypcam. Kak TONBKO MOSBHIIACH
BO3MOJKHOCTB BBIBOJUTH Ha HKpaH rpadpuueckyro MHQOPMALHIO, & TAK)Ke OTHOCUTEIBHO HAAEKHBbIE U
IOCTYIIHBIE CpENcTBa pacrnedaTtku HuPpoBbIX pUCYHKOB (70-e rompl XX Beka), Hadamach 3pa
aBTOMAaTHU3aLUU TPOEKTUPOBOYHOMN e TENbHOCTH.

[TepBOHAYATBEHO /JIs1 IOCTPOCHHUS AHATPAMM, HECJIOXKHBIX YepTekell 1 TabJIuI] HCIIOIb30BAUCH
OOBbIYHBIE TpaHUUECKHue PEAAKTOPBI, KOTOPbIC JHUIIb BIIOCIESACTBUH CTAIH PAa3ACNSIThCA MO Pa3HBIM
HanpasyieHusIM. OHU U3 HUX CHEeLMATU3UPOBAINCH HA CO3AaHUH U U3MEHEHUH BbICOKOKa4€CTBEHHbIX
PUCYHKOB (M3 HUX MPOU3OIIIN COBPEMEHHbIE IpadMIecKue MAaKeThl), APYTrHe 3BOJIOLHOHUPOBAIN B
HANpABJICHUH CO3/aHUsI BUAECOMATEPHANIOB, TPETbU BHIOpANM CBOEH CrELHUATU3ALHeH TeCHOe
B3aumozeiicteue ¢ Murtepuer. Cpean Bcero 3Toro pasHooOpasusi ObUTM MPOrpaMMbl, KOTOPBIE BCE
OOJbIIIe OPUEHTHPOBANIUCH HA YEPTEXKHYIO padory. M3 HUX U chHOpMUPOBAIOCH CEMEHCTBO MAKETOB
2D-monenupoBanus. llomoOHbIE mNporpaMMbl KOHKYPUPOBAM MEXAy cOOOi, BCe BpeMs Ijia
muddepeHIanys MakeTOB MO pasiuyHbIM cdepaM, HO B TO K€ BPEeMs, NPOUCXOAMI CHHTE3
PA3IMYHBIX AJITOPUTMOB, YTO NMPUBOAMIIO K POCTY (PYHKIIMOHAIBHBIX BO3MOYKHOCTEH Kaxaoro. Bekope
Hactano Bpems 3D-mopemupoBaHus, W 2D-makeTel ObUIM TOTJIOLICHBI BBIPOCIIUMH Ha HX 0Oase
NPOrPaMMHBIMH  cpefaMu st oObeMHoro monenuposanusi. Ceifiuac 2D-nporpamMmbl  OTHEIBHO
MIPAKTUYECKHU HE BCTPEUAIOTCS, & BXOAAT B KaueCTBE OAHOIO U3 MoayJel B cpenbl TpexmepHbix CAD-
MaKeTOB.

B nanHO1 paboTe aBTOPBI OMUPANCHh HA TAKWE TIAKETHI, KaK:
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