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Ba>xHylo ponib Ha NPOTSXEHWMN BCe y4ebbl B TEXHUYECKOM BY3€ UrpatoT MHOMOYMNCNIEHHbIE
3apaHms n yyebHble NpoekTbl ¢ 60bwMM 06 BEMOM BbIYMCAN-TENBHON paboTbl. [oaTomy
3HauYNTENbHbIE yCUIMs B 061acTy KOMMNbOTEpM3aunm y4ebHoro npouecca B TEXHUYECKOM By3e
HanpaBnslTCS HA aBTOMaTU3aLMIO TPYOOEMKUX UK, KaK UX UHOT A2 Ha3biBatloT, "pPyTUHHbIX"
y4ebHbIx paboT. Yalle Bcero KoMnbloTEPHYHO NoanepXKy y4ebHOro npouecca B TEXHUYECKMX
AcumMnanHax ocywecTensaoT ¢ nomouwbto CANP.

B nocnenHwue roabl npoueccy BHeapeHust CAMNP yoensietcs 60nblioe BHMUMaHME CO CTOPOHbI
NPOMBbILNEHHBIX NPEANPUATUIA, MHOTME N3 KOTOPbIX elle HaxoaAaTCs B cTaaun Boibopa CpeacTs
aBTOMATU3ALMUN MHXEHEPHO-TEXHNYECKMX paboT, @ HEKOTOPbIE YXe NPUCTYNUAN K
aKTUBHOMY OCBOEHWIO NprobpeTeHHbIX NHTErpmpoBaHHbix CANP.

YumnTbiBas 371 06CcTOSTENbCTBA, Ucnonb3oBaHne CAINP B y4ebHOM npouecce B HACTOSIWNIA
MOMEHT OOJIXHO SABNATbCA HEOT bEMIEMON HACTbIO NOArOTOBKM COBPEMEHHbIX MHXEHEPOoB, a
3HaHUs B 9TO 06NacTW y>Xe CerofHs BbICTynaloT O4HUM U3 KPUTEPUEB
KOHKYPEHTOCMOCOOHOCTY BbIMYCKHMKOB TEXHUYECKMX BY30B Ha PbiHKE Tpyaa.

CucTtema aBTomMaTtumaaumm npoekTHbix pabot (CAMP) unn CAD (aHrn. Computer-Aided Design)
— OpraHn3aLnOoHHO-TEXHNYecKas cucTema, npegHasHavyeHHas a5 BbiNOIHEHUS MPOEKTHOM
LEeATENbHOCTU C NPUMEHEHNEM BbIYUCUTENbHON TEXHUKMW, NO3BONAIOWAS CO30aBaThb
KOHCTPYKTOPCKYIO U/MNN TEXHONOMMYECKYH0 AOoKyMeHTauuo. OBObl4HO OXBaTbiBAET CO3AaHME
reoMeTpuyYecknx Mogenen nanenns (TBepaoTenbHbIX, TPEXMEPHbIX, COCTaBHbIX), a TakXe
reHepaumio YepTexen nsnenus n nx conposoxgeHne. Cnegyet OTMETUTb, YTO PYCCKUIA
TepMuH «CAlP» No OTHOLWEHMIO K NPOMBIWNEHHBIM CUCTEMaM MMeeT Bonee WpPoKoe
TONnKoBaHwue, yem «CAD» — oH BkntoyaeTt B cebs kak CAD, Tak n anemeHTsl CAM
(Computer-aided manufacturing), a nHorga n anemeHTbl CAE (Computer-aided engineering).
OcHoBHbIMK KoMnoHeHTamu CATIP asnatoTca:

« Matematuyeckoe obecnevyeHne CAINP — matemaTnyeckmne Mogenv, MeToaunku u cnocobbl 1x
NONyYeHUs;

* NNuHremcTtuyeckoe obecneyeHne CArP;

* TexHnyeckoe obecneyeHme CAIP — ycTpoiicTBa BBOAA, 06paboTkM 1 BbiIBOAA OAHHBbIX,
cpencTBa NoOAOEpPXKN apxuBa NPOEKTHbIX PELWEHNA, yCTPONCTBA Nnepenayn AaHHbIX;

* MHdpopmaumnoHHoe obecneyeHne CAIMP — nHdopmaunoHHas 6asa CAIP,
aBTOMaTU3NpPOBaHHbIE 6aHKN OaHHbIX, CUCTEMbI ynpaBneHns 6asamm aaHHbix (CYBM);

* [porpammHoe obecneyeHne CAIP;

* [porpammHbie KOMNoHeHTbl CAlNP (MprMepoM MOXET CnyXunTb [TeoMeTpryeckunin pewarenb
CAIP);

« MeToamnyeckoe obecneyeHue;

« OpraHunsaumoHHoe obecneyeHue;

B kauyectBe npumepos CAIP MOXHO NprBeCcTu cneayowme nporpammbi:

AutoCAD — 2-x n 3-x MepHasi cuctemMa aBToMaTU3MPOBAHHOIO MPOEKTUPOBAHNS U YEePYEHUS
komnaHun Autodesk. Cemeiicteo npoayktoB AutoCAD siBnsietcs ooHUM u3 Hanbonee
pacnpocTtpaHéHHbix CATNP B mnpe. KomnaHusa Autodesk 3aHnmaeTcs pa3paboTkoil CUCTEMbI
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aBTOMaTM3npoBaHHOro npoektmposaHuns AutoCAD 6onee 20-Tu net. 3a 310 BpeMsi 6binu
CO3[aHbl TbICAYM OOMONIHEHUA 1 cneumann3npoBaHHble peweHns 0T CTOPOHHNX (PMPM 1 caMoi
komnaHum Autodesk. Ha naHHbI MOMEHT B MUPE HACYMTbIBAETCS OKOJO WeCTU MUIIMOHOB

nonb3osartenen AutoCAD.
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puc. 1 Mpumep mogenuposaHns B AutoCAD.

Bocad-3D— ogHa 13 nepsbix 3D-CAD nporpamMm ong npoekTUpoBaHUS MeTannoKOHCTPYKLUWIA.
JlaHHasa cuctema npoekTMpoBaHns NO3BONSET KOHCTPYKTOPY B KpaTyamnwme CPOKN 1 C
60NbLWO TOYHOCTbIO BBIMOMHSATL OYEHb CNOXHbIE NPOEKThI 3AaHWUIA U COOPY>XeHuiA. [Mocne
cosnaHuns 3D-mogenu, npocTaHoBKa HOMEPOB Mo3uLMiA, Co3aaHne YepTexen n
cneumguvKaunii NPOUCXOANT B aBTOMATUHYECKOM PEXMME, HTO YMEHbLWAET KONMMYECTBO OWNOOK
Npy NONy4YeHU KOHEYHOro pesynbTarta. bonblioe KonMyecTso NHTEPHencos No3sBonseT
nepenaeaTb AaHHble U3 nporpammbl B apyrue npunoxenus (DXF(2D&3D), DWG, DBF, XML,
PDMS, SDNF, SDS/2.. n 1. o.) UHTepdpennc DSTV npepoctasnget nonb3osatensam
BO3MOXHOCTb Mnofy4yeHns pannos gna ctaHkos HI1Y.

Cadmech Cadmech — CATI1P komnaHuu Intermech, cuctema, 3Ha4nTenbHO paclumpsowas
BO3MOXHOCTM AutoCAD B 06n1acTi NPOEKTUPOBAHNS MAWKN-HOCTPOUTENbHBIX YEPTEXENA.
Cadmech yckopsieT npoekTnpoBaHmne no CpaBHEHUIO C «4NCTbIM» AutoCAD B HECKONBbKO pas u
cokpauwaet cpokun ocsoeHunss AutoCAD no 2-3 aHeli. Cadmech co3naH COBMECTHBIMU YCUTUSMA
KOHCTPYKTOPOB ¥ NPOrpaMMUCTOB, MO3TOMY MaKCUMaNbHO y4YMTbIBAET CNeunduky paboTbl
KOHCTPYKTOpa-MexaHuka.

Electric Electric VLS| Design System — CATIIP, ncnonb3yemas ans paspaboTku
9NEeKTPUYECKMNX CXEM N MPOEKTUPOBAHNS TOMONOrMK nevyaTtHbix nnat. NoMmMo npoyero, aTo
yLOOHbIA UHCTPYMEHT AN UCMONb30BaHUS A3bIKOB ONUcaHus annapartypbl, Takux kak VHDL u
Verilog.

Electric aBnancs open-source NpoekToM B TEYEHNEe MHOTMX NeT, U ceyac OH Nerko OoCTyneH
yepes FSF (Free Software Foundation).

Electric VLS| — cnctema aBTOMat3MpoBaHHOr0 NPOEKTMPOBAHMS CBEPXOO0NbLIMNX
nHterpanbHbix cxem (CBKC). Mpn nomowwm Electric MoxxHO paspabatbiBaTb MHTErpanbHbIe
MOTT n 6unonspHbie cxeMbl, MeYyaTHble NnaThl UK cxembl Noboro Tuna. Electric nmeet
MHOXECTBO CTUNEN pefakTUpPOBaHUS, BKAKYAOWMX NN1aHNpoBaHNe, CXxemMaTuky,
NNACTpaUnn, apxnTekTypHoe npoekTnposaHue. Electric MoxeT B3anmonencreoBarb C
pasnnyHbIMU cneundu-kaunsmm n popmatamm goainos kak VHDL, CIF, GDS II. Hanbonee
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LeHHas BCTpoeHHas B Electric BOBMOXHOCTb — 39TO CUCTEMA NPUBA30K, KOTOpas Oaét
BO3MOXHOCTb OCYWECTBNATb NPOEKTUPOBAHNE CBEPXY BHU3 C COBNIOAEHNEM LLIENOCTHOCTHN
BCEX COeANHEHU.

SolidWorks — npoaykT komnaHum SolidWorks Corporation, nporpamma npenHasHayeHHas ons
TpexmepHoro npoekTtmposanHus CAIMP n pabotaet nog ynpaeneHmem Microsoft Windows.
PaspaboTaHa kak anbTepHatMea ons AByxMepHbix nporpamm CAMMP. MNprnobpena
nonynsipHOCTb Gnaronaps nNpo-cToMy MHTepdeiicy. Mporpamma nosismnace B 1993 roay u
cocTaBmna KoHkypeHumto Takum npoayktam kak AutoCAD n Autodesk Mechanical Desktop,
SDRC I-DEAS (cerogns Unigraphics NX) n Pro/ENGINEER. "maBHas 3anaya nporpamMmmbl —
nNpenocTasnTb NONb30OBATENIO MOWHOCTL TpexmepHon CATP cuctembl No LieHe CUCTEMbI
nsyxmepHoro CAIP.

Puc. 2 MNMpumep mopenuposaHns B SolidWorks.

Cuctema KOMIMAC paspaboTtaHa poccuiickoii komnaHmein ACKOH. CywecTtByeT B AByX
Bepcusix: KOMIMAC-I padmk n KOMIMAC-3D, cooTBETCT-BEHHO MpefHa3HaYeHHbIX 4N
MNOCKOr0 YepyEeHMS N TPEXMEPHOrO NPOEKTUPOBAHUSI.

KOMIAC-I pagork MOXET UCMONb30BaTbCSA KakK MOMHOCTbIO UHTErPUPOBAHHbI B
KOMITAC-3D mooynb paboTbl C YepTeXxamm 1 3CKnu3amu, Tak 1 B KA4eCTBE CaMOCTOSTEIbHOrO
npoayKTa, MONMHOCTbLIO 3aKpbiBalowwero 3anayn 2D-NnpoekTnposaHms 1 Bbinycka
noKyMeHTaumn. Cuctema opueHTUpoBaHa Ha NoNHy noanepXxky ctraHoaptos ECKI.
KOMIMAC-I paduk aBTOMatmnyeckun reHepmpyeT accoumaTBHble BUObI TPEXMEPHbIX MOLENew
(B TOM Yncne paspesbl, CEYEHNs, MECTHbIE Pa3pe3bl, MECTHbIE BUAbI, BUAbI N0 CTPENKe, BUAbl C
pas3pbiBOM). Bce oHM accoummpoBaHbl C MOAENbIO: U3MEHEHMS B MOLENN NPUBOIST K
N3MEHEHMIO N306paxeHmns Ha YepTexe. CTaHOapTHblE BUObl aBTOMATUYECKUN CTPOATCS B
NPOEKLMOHHOM cBA3W. [JaHHbIe B OCHOBHOW Haanucu yeptexa (06o3HavyeHne, HauMeHoBaHue,
Macca) CUHXPOHM3MPYIOTCS C AaHHbIMK U3 TpexmepHoi mogenu. CyuwectByeT 60nbwoe
KONMYeCTBO OOMNONHUTENbHbIX 6nbnnoTek k cucteme KOMIMAC, aBTOMaTU3N-PYOLWNX
pasnuyHbIe Cneumnanm3mpoBaHHble 3a4a4u.
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Puc.3 NMpumep 3D mopenupoeaHns B cucteme Komnac(Ban-wecTtepHs).
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