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HAMBLIBII3ACTOCOBYIOUI CHCTEMA ABTOMATHU30BAHOI'O
INPOEKTYBAHHA

JLIO.®enik. HaiidiabpumBacTocoByloui cHCTeMH aBTOMATH30BAHOT0 MPOEKTYBaHHs. Y CTaTTi BHCBITICHO
aKTyalbHICTh 3acTocyBaHHs i 3aBmanHs CAIIP. Posrimsiayro ocHOBHI ocobmmBocti HanOimem nomupeHnx CAITP. 3okpema:
AutoCAD, CATIA, Pro/Engineer, ADEM, Bocad-3D, T-FLEX, KOMIIAC, Electric, Free CAD, QCad Community Edition,
BRL-CAD, Cadmech. A takox 3acrocyBanas CAD, CAE, CAM-Cucrem i ACVII.
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JLIO.®enuk. Haubosneencnonb3yemblie CHCTEMbl aBTOMATH3UPOBAHHOTO MPOEKTHPOBaHMs. B craTthe OCBEIICHBI
aKkTyabHOCTh TpuMeHeHus u 3amadu CAIIP. PaccmoTpensl ocHOBHBIE ocoOeHHOCTH Hambomnee pacnpocrpaneHHBIX CAITP. B
yactHocTi: AutoCAD, CATIA, Pro / Engineer, ADEM, Bocad-3D, T-FLEX, KOMIIAC, Electric, Free CAD, QCad Community
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L.Yu.Fedik. Naybilshzastosovuyuchi CAD system. The article highlights the relevance and application of CAD tasks.
The basic features of the most common CAD. In particular: AutoCAD, CATIA, Pro / Engineer, ADEM, Bocad-3D, T-FLEX,
Compass, Electric, Free CAD, QCad Community Edition, BRL-CAD, Cadmech. Also, the use of CAD, CAE, CAM-systems and
CAM.
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[ocranoBka mpodaemu. Ha cphoromHi, NEHTPaIbHOI JIAHKOK Y CTBOPSHHI MTPOAYKIIi €
BUPOOHMYE MiAMPHEMCTBO. MOro KOHKYPEHTOCIPOMOKHICTD i IPHOYTKOBICTh Ge3MOCEPEIHBO 3aTEKATH
BiJl €KOHOMIYHOT JisUTBHOCTI MiAPUEMCTBA. 30KpeMa, 3TiHO MiIBHINECHHS SKOCTI BUPOOIB, CKOPOUCHHS i
HaJIHHOCTI TEpMiHIB BHKOHAHHS 3aMOBJICHB, iX IHIMBIdyaiizallil, IIBHAKOrO pearyBaHHS Ha IOTpeOU
PUHKY. A IBOr0 MOXHA JOCSITHYTH 3aBJASKH aBTOMAaTH3allii, BUKOPUCTAaHHS BUCOKUX TEXHOJIOTIH 1
THYYKOCTI BUPOOHHIITBA.

3B'130K i3 BAXK/JIAMBUMH HAYKOBHMH YU MNPAKTHUYHUMM 3aBJAAaHHSMH. Y Cy4yacHOMY
ABTOMATH30BAHOMY BHPOOHMIITBI IIMPOKE TMOMIMPEHHS] OJACPIKAIU CHCTEMH  aBTOMAaTH30BAaHOTO
npoekryBanus (CAIIP). SIki 103BOJSIOTH MPOEKTYBATH TEXHOJOTIUHI MPOIECH 3 MCHIIMMHU 3aTpaTaMu
yacy 1 3aco0iB BUPOOHMIITBA, BUTpaTaMH MaTepialiiB, 3 OUIBLIOI0 TOYHICTIO MPOEKTYIOUHMX MPOLECIB,
3aCTOCYBaHHSIM IporpaM 0OpoOKH JeTaieH, o CKOPoUye Jac ix 0OpoOKu.

Cucrema CAIIP, 3a3Bu4Yaif, OXOIUIIOE CTBOPCHHS TEOMCTPHUYHUX MoJeleld  BHPOOIB
(TBEpIOTUIBHUX, TPUBUMIPHHX, CKIAJOBHX), a TAKOK I'CHEPAIil0 KPECIeHb MPOCKTYIOUMX BUPOOIB i iX
cymposin [1, 2].

AHaJIi3 OCTaHHIX MOCTiIKeHb i MyOJikamiii, B SIKHX 3al0YaTKOBAHO PO3B’SI3aHHA JaHOI
npodiaemu. CAD/CAM/CAE cucremu Ki1acu(pikyrOTbCs Ha «BaxKi» 1 «jierki». [ToBHOMacmiTabHi
nosHopyHKIioHaTbHI CAD/CAM/CAE cucreMu Ha poOOYMX CTAaHIIAX Ha3MBalOThCs "Baxkkumu' CAIIP-
amu, a BCi iHmm - "nerkumu’. B ocranni 2-3 poku 3HaYHY 4acTKy mpojaxiB Ha punky CAIIP ckmanm Tak
3BaHI CHCTEMH «CEPEAHBLOrO» Kiacy, mo (pyukmionyoTs Ha miaardopmi WINDOWS 95/NT.

BupimenHsi HeBHUpilIeHHX PpaHillle YaCTHH 3arajbHOI mpodsemMm. YcCideHi Bepcii CBOIX
«Baxkux» CAIIP nmns mepcoHaNTbHUX KOMHO'IOTEPIB BUIMYCTWJIM TPAKTUYHO BCi  BUPOOHUKH
CAD/CAM/CAE cuctem. ITpukinagoM MOXYTh CIyryBaTH, 30kpema, cuctemu PT/Product ¢pipmu PTC i
Prelude pipmu MATRA DATAVISION. Benuka kigbkicTh HOBHX «cepenHix» CAIIP BumytieHa HU3KO0
amepukancekux ¢ipm: Solid Works Corp., Solid Edge (Intergraph Corp.), Microstation 95 (Bentley
Systems), Autodesk Mechanical Desktop (Autodesk Ltd.) [2, 3].

®opmyawoBanHs mijed crarri. Ockiabku, mporpamui komiuiekcu CAIIP BigHOCATBCS 110
HaHOUTBII CKJIQJHUX CYY4acHUX MPOrpaMHUX CHCTEM, siki 0a3ylOThCsS Ha omepalliiiHux cucremax Unix,
Windows, moBax nporpamysauus C, C++, Java i inmmx, cydacaux CASE TexHOJOrIsNX, pelauiiHuX i
00’€KTHO-OPiEHTOBAHUX CHUCcTeMax KepyBaHHs Oasamu manux (CKB]I), cranmaptax BIIKpHUTHX CHCTEM i
OOMiHYy JJaHWMH B KOMIT'TOTEPHUX CEPEIOBUINAX, TO METOI € XapaKTePUCTUKA HAMOLIBII3aCTOCOBYIOUNX
CAIIP. Cepen naitoinbim nomupenux CAIIP € AutoCAD. Lle yHiBepcanbHa CUCTEMa aBTOMATH30BAHOTO
MIPOCKTYBAaHH, IO MOEIHYE Y c001 (DYHKIIII TBOBHMIPHOIO KPECICHHS W TPHBHUMIPHOI'O MOZCITIOBAHHS.
Lls cucrema € HaiBimomimmM nponaykroMm kommanii Autodesk. Ha nanuit MOMEHT y CBiTi HalmiuyeThCs
ONM3bKO 1IeCTH MiIBbHOHIB KopucTyBauiB AUtoCAD.
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AutoCAD 3'ssuBcs B 1982 pori i 6y omniei 3 mepmx CAIIP, po3pobnennx mis PC. Bin mBuako
3aBOIOBAB IOMYJAPHICTh Cepell NPOCKTYBAIbHHUKIB, IH)KEHEPIB 1 KOHCTPYKTOPIB pI3HUX Tramy3ei
MTPOMUCIIOBOCTI 3aBISKH JeMOKpaTuyHUM IiHam. AUtOCAD no3Borisie Jierko i MIBHAKO CTBOPIOBATU Ha
OCHOBI MOJeNi po3pi3u W MpoeKiii, epeKTUBHO (OPMYBATH KOMILJICKTH KpeclieHb i KepyBaTH HUMH:
IPYIyBaTU iX 3a pPO3JUIAMH TPOEKTY Ta IHIIUMHU JIOTIYHHMMH KaTEropisiMH, CTBOPIOBATU TNEPEITiKH
apKyIlliB, KepyBaTH BHUJAMH KpECICHb, apXiByBaTH KOMIUIGKTH TIIPOCKTHOI JIOKYMEHTAIlii Ta
OpTaHi3oByBaTH CHilbHYy pobory ¢axiBiiB.Cucrema aBToMaTu3oBaHoro mpoektyBanHs CATIA
po3pobiena dpaniy3pko0 (ipmoro Dassault Systems. CATIA V1 6yna anoncoBana B 1981 pomi. ¥V
JTAaHWI MOMEHT y CBIiTi BUKOPHCTOBYIOThCS B Bepcii — V4 1 V5, siki 3HAYHO BiPi3HAIOTHCS MiX COOOI0.
CATIA V4 Oyna anoncoBana B 1993 porti it crBoproBanacs ayist UNix- moMiOHUX OnepaniiHuX CHCTEM,
CATIA V5 Oyna anoncoBana B 1998 porti, 1 1ie mepina 3 Bepciid, 110 MOXKE MPAIIOBATH ITiJ] KEPyBaHHIM
Microsoft Windows. 3a sanesuennsam Dassault Systémes CATIA V5 Gyna Bigrsopena 3 "Hyns" i Brinuia
B co0i nepenosi Texnonorii CAIIP kinmsg 20-ro cromirTs - movatky 21-ro cronitrs. To 6 To TpuBUMIpHE
MOJICITFOBAHHS 1 KOJIGKTUBHY po00Ta B peanbHOMY 4Yaci. Jist 3B'I3Ky MiX JFOJBMH, IO TIepeOyBarOTh Y
pisamx Toukax cBiry, y CAIIP nepenbaueni 3acobu mpocroro migkmodends g0 Web. 3okpema, PLM 2.0
— 16 HOBHMH WIiAXiJ, IO BiJIKPUBAE MOXJIHMBICTH BUKOPHUCTOBYBAaTH IHTEICKTYaJIbHI PE3YyIbTATH
OHJaifHOBOTO B3aeMO3B[Isi3Ky. KokeH KOpuCTyBau MoOXe MPUAYMYBAaTH, PO3POOJIATH TPOAYKTH Ta
obMiHIOBaTHCsA iH(opMaliero Ha yHiBepcanbHiH 3D-moBi. KopucryBaui MOXyTh y HaouHid dopmi
OlepyBaTH OIHOYACHO BIpTyalbHHMH Ta pealbHUMH 00'ekTamu. OcHoBHUMH KoHKypeHTamu CATIA €
NX (Unigraphics) i Pro/ENGINEER.

Pro/Engineer — ne CAD cucremMa BHCOKOro piBHsA. BoHa MicTuTh y c00i BCi He0OXiaHI MOAYII A
TBEPIOTLUIOr0 MOJIENIOBaHHS JeTaJied 1 CTBOPEHHS KpeCIIpChKol AoKkyMeHTamii. Mae BOymoBaHi
MOXJTUBOCTI JUTSl TPOSKTYBAHHS 3BAPEHUX KOHCTPYKIii [4, 5].

3acnyroBye Ha yBary mpoaykt kommawnii SolidWorks Corporation — SolidWorks. Ie cucrema
ABTOMATHU30BAHOI'0 IIPOCKTYBAHHS Y TPHOX BHMipaX, IO Ipaifoe mix kepyBanusm Microsoft Windows.
Bona po3po6iiena sik anprepHaTuBa Juist 1oBuMipHuX nporpam CATIIP. ITporpama 3'seunacs B 1993 porri
1 ckiama KOHKypeHIifo TakuM mpoaykram sk AUtOCAD rta Autodesk Mechanical Desktop, SDRC I-
DEAS (cvoromui Unigraphics NX) i Pro/ENGINEER.TonoBHe 3aBmaHHS mporpamMu - HagaTu
KOPHUCTYyBaueBi MOTYXHICTh TpuBHMipHOI CAIIP cuctemu 3a minoro cucremu asouMipaoi CAIIP. CAITP
SolidWorks mpun6ana monyssipHiCTs 3aBAsAkd mpocTomy inTepdeiicy. OcuoBuuii nmpoaykt SolidWorks
BKJIFOUA€ IHCTPYMEHTHU I TPUBUMIPHOTO MOJIEIIOBAHHS, CTBOPEHHS KPECICHb, POOOTH 3 JHCTOBUM
METaJIOM, 3BapeHHMHM KOHCTPYKI[IAM 1 TMOBEPXHSAMH TOBLTBHOI (hopmu. KpiM IIbOro iCHY€ MOMKJIHBICTBH
iMnopryBaHHs Benukoi KimbkocTi daitmie 2D i 3D CAD mporpam. € APl mis mporpamyBaHHS B
cepenoumi Visual Basic i C. Takox BKIIOUeHa mporpama JJisi aHali3y METOJIOM KiHIIEBUX CIICMEHTIB
rmovatkoBoro piBHs COSMOsXpress.

CATIP ADEM (Automated Design Engineering Manufacturing) — 1e pocifickka iHTerpoBaHa
CAD/CAM/CAPP-cucTema, mpu3HaueHa Ui aBTOMAaTH3allii  KOHCTPYKTOPCHKO-TEXHOIOTTYHOT
miarotoBku BupodOuuitea (KTTIIT). ADEM cTBOpeHO sK €IMHUN MPOAYKT, MO0 BKIOYaEe B cebe
iHCcTpyMeHTapiit aus mpoekTanTis i koucTpykropis (CAD), Texuomnoris (CAPP - Computer-Aided Process
Planning) i mporpamictie UITK. Tomy BiH MIiCTHTb JeKiNbka pi3HUX mpenmerHo-opienToBanux CAIIP mix
€IMHOIO JIOTIKOK0 KEPYBaHHS 1 Ha e€nuHii iHpopMarliiniid 6a3i. ADEM no3ponse aBToMaTu3yBaTH Taki
Buan poOIT sAk: 3D 1 2D momenroBaHHS Ta MPOEKTYBaHHS; OOPMICHHS MPOCKTHO-KOHCTPYKTOPCHKOI H
TEXHOJIOTTYHOI JOKYMEHTAIlii; TPOCKTYBaHHS TEXHOJOIIYHUX TMPOIECIB; aHalli3 TEXHOJOTIYHOCTI I
HOPMYBaHHsI IPOCKTY; MporpaMyBaHHs ycraTkyBanHs. ADEM 3HaHIIOB 3aCTOCYBaHHS Y PI3HUX TaTy3X
MIPOMUCIOBOCTI: aBlalliiiHii, aTOMHIH, AePOKOCMIUHIH, MaIIHOOYIIBHIH, MeTalyprifHii,
BepcraroOyniBHiK 1 iH. OpHiero 3 nepumx 3D-CAD mporpam ajsi MpoeKTyBaHHS METaIOKOHCTPYKITiH,
sIKa PO3BHBAETRCS OLIBIIE K TPUALATH pokiB € Bocad-3D. Bona m103Bossie KOHCTPYKTOPY B HAWKOPOTIIN
TEPMIHH 1 3 BEIUKOK TOYHICTIO BHKOHYBATH JyX€ CKJIAIHI NMPOCKTH OymuHKIB i cmopyad. [licis
ctBopeHHs 3D-momerni, TPOCTaHOBKA HOMEPIB IO3MINHM, CTBOPEHHS KpecleHb 1 croerudikailii
BiI0OYBa€THCSA B aBTOMATHYHOMY PEXKHMI, 10 3MEHINYE KUTbKICTh TTOMUJIOK ITiJ] YaC OTPUMAHHS KiHIIEBOT O
pe3ynapTaTy. A BenuKa KUIBKICTH iHTep(eiCiB J03BOMsE TepeaaBaTH JaHi 3 MPOrpaMu B iHIIN JTOJATKH
(DXF (2D & 3D), DWG, DBF, XML, PDMS, SDNF, SDS / 2 .. i 1. a.). Iutepdeiic DSTV nanae
KOpHCTyBadYaM MOXJIMBICTh oTpuMaHHs (haiimiB s Bepcrartis UIIK.

[ponykr T-FLEX CAD - noBHO(YHKIIIOHAIbHA CHCTEMa aBTOMATH30BAHOTO MPOCKTYBAHHS, 1110
BOJIOJIIE CyYaCHHUMH 3aco0aMH pPO3pOOKM TIPOEKTIB Oymp-sikoi ckimagHocti. Cucrema o00'enHye
MmapaMeTpUyHi MOXIJIMBOCTI TPHUBUMIPHOTO MOJICIIOBAHHS 13 3aco0aMH CTBOPEHHS Ta O(OpMIICHHS
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KOHCTPYKTOPCHKOI JOKyMeHTarlil BiamoBiguo g0 cranmapTiB cepii €CKJl. T-FLEX CAD po3pobnennii
pociiicekoro komnanicro Ton Cucremu. ITporpamunii kommieke T-FLEX CAD/CAM/CAE/CAPP/PDM
SIBJISIE COOO0 HAO0Ip Cy4aCHMX NpPOTPaMHHX 3acO0IB JUIS BHPIIICHHS 3aBJaHb TEXHIYHOI ITiJITOTOBKH
BHPOOHUIITBA Oy Th-SIKOT CKJIAJHOCTI B PI3HUX ray3sX mpoMucioBocti. Komimiekc o0'enHye cuctemMu Juist
KOHCTPYKTOPCHKOT'O 1 TEXHOJIOTTYHOT'O MPOCKTYBAHHS, MOAYJ MiATOTOBKM KEPYIOUMX IpOrpaM Juist
BepcratiB 3 UIIK i imxkeHepHUX po3paxyHKiB. Bci mporpamm komruiekcy (YHKIIOHYIOTh Ha €IUHIN
iHbopMaIliitHii mIaThopMi CHCTEMU TEXHIYHOTO JIOKYMEHTOOOITY 1 BEIEHHS CKJIay BUPOOiB.

IIporpamuuii komiiekc T-FLEX CAD/CAM/CAE/CAPP/PDM skirouac B cebe:

1. KOHCTPYKTOPCHKY IMiArOTOBKY BUPOOHUIITBA

- T-FLEX CAD 3D - TpuBuMipHE TapaMeTpUYHe TBEPIOTLILHE MOJICTIOBAHHS;

- T-FLEX CAD 2D - napamerpudHe KpeCcIeHHS Ta MOJICTIOBAHHS;

- T-FLEX CAD LT - aBTOMAaTH3AaIlil0 KPECICHHS;

- T-FLEX CAD 3D SE - miarorosky kpecicHb 3a 3D Moaensamu;

2. 6ibmioTeku - 0iI0OTIOTEKH MapaMETPUYHUX CIEMEHTIB!

- T-FLEX npykoBaHi mnaTtu - KoHBEpTOp 3 enekTporaux CAIIP

3. TEXHOJIOTIYHY ITiITOTOBKY BUPOOHUIITBA !

- T-FLEX TexHororis - MpoeKkTyBaHHS TEXHOJIOTTYHUX MPOIIECIB;

- T-FLEX HOpMyBaHHS - TeXHIYHE HOPMYBaHHS;

- T-FLEX YITY - migrotoBky nporpam juist Bepcratis 3 UIIK;

- T-FLEX NC Tracer - imitanito npotecy oOpoOKH aeTaje;

4. po3paxyHKOBi CHCTEMHU:

- T-FLEX Anani3 — 3BHYHO €JIEMEHTHUH aHaJIi3;

- T-FLEX [Juuamika - JuHAMIYHHKI aHaTi3 MEXAHIYHHX CHCTEM;

- T-FLEX Po3paxynku - 3y0uari nepeaadi ;

- T-FLEX / IlpyxuHu - KOHCTPYIOBaHHS NPYKHUX CIEMEHTIB;

5. IPUKIIAHI CUCTEMH:

- T-FLEX / IC - iH>XKHHEPHHUI JOBIIHHK,

- T-FLEX / Po3kpiit - onTiMi3allito pO3KpoI0 JIUCTOBOTO MaTepiaiy;

- T-FLEX / Illtammny - IpOEKTyBaHHS OCHAILEHHS IITAMIIIB;

- T-FLEX / I1pec-hopmu - mpoeKTyBaHHS OCHALICHHS Tpec-(hopMm;

6. TOKyMEHTOOOIr:

- T-FLEX DOCs - ympaBimiHHS IPOEKTaMH Ta JOKyMeHToo0irom [4, 5, 6].

Habyna mmpokoro 3acTOCYBaHHS CHCTeMa aBTOMaTH30BaHoro mpoektyBanHi KOMIIAC,
po3pobiiena pociticbkoro kommaniero ACKOH 3 MoxknuBocTsMu  OGOPMIICHHS TPOSKTHOI U
KOHCTPYKTOPCHKOI JOoKyMeHTallii BigmoBigHo a0 crapgaptiB cepii €CKJI i CIIb (Cucrema mpoeKTHOI
nokymenTanii s 6yaiBaunTea). KOMITAC icuye y nBox Bepcisx: Kommac-I'padix i KOMITAC-3D.
BinmoBigHo nmpu3HaYeHUX IS MIOCKOTO KPECICHHS 1 TPUBUMIPHOT'O TIPOSKTYBAHHSL.

KOMITAC-I'padik Moke BHUKOPUCTOBYBATHCH SK TMOBHICTIO iHTerpoBanmii B KOMIIAC-3D
MOAYJIb POOOTH 3 KPECICHHSIMM Ta €CKi3aMHM, TaK i B SKOCTi CaMOCTIHHOIro MPOAyKTy. BiH IOBHICTIO
3akpuBae 3aBnaHHsA 2D-mpoekryBaHHsS Ta Bumycky aokymeHramii. KOMIIAC-I'padik aBTOMaTUYHO
TeHEpy€e acoIliaTUBHI BUAM TPUBUMIpDHUX Mojeneil (y ToMy 4ucii po3pi3u, mepepisu, MicIieBi po3pisy,
MICIIEB] BHIM, BU/IM 3a CTPUIKOIO, BUAM 3 po3puBoM). Bci BOHM acolliiioBaHi 3 MOAEIIIO. 3MIHA B MOJEN]
MPUBOIATh JIO 3MiHM 300pakeHHs Ha KkpecieHHI. CTaHAapTHI BUIM aBTOMATUYHO OYIYIOThCS B
MpoeKIiiHOMYy 3B'si3ky. JlaHi B OCHOBHOMY Hamuci KpecieHHs (MO3HAYCHHS, HalilMEHyBaHHS, Maca)
CHUHXPOHI3YIOTHCS 3 TaHUMH 13 TPUBUMIPHOI MOZEIII.

IcHye Benmmka KiTbKiCcTh JomaTkoBux 0ibmiorek mo cucteMu KOMIIAC, siki aBTOMaTHU3YIOTh Pi3HI
crierianizoBani 3apaanns. Cadmech — e CAIIP kommanii Intermech, sika 3HaYHO pO3IIUPIOE MOKITUBOCTI
AutoCAD B 06sacTi MpOEKTyBaHHS MAlIMHOOYAIBHUX KpecieHs. Cadmech mprckoproe MpoeKTyBaHHS B
nopiBHAHHI 3 «aucTHM» AUtOCAD B kinbka pa3iB i ckopouye TepMinu ocBoeHHS AUtOCAD no 2-3 mHis.
CAIIP Cadmech cTBopeHuil CIUIBHUME 3yCHIUIIMH KOHCTPYKTOPIB 1 IPOrpamicCTiB, TOMy MaKCUMaJIbHO
BpaxoBye crenudiky poOOTH KOHCTPYKTOpa-MexaHika.

[[lupoko BUKOPUCTOBYBaHA YIS PO3POOKH EICKTPUYHUX CXEM 1 MPOEKTYBaHHS TOMOJIOTil
npykoBaHux rmiat cucrema Electric VLS| Design System. Kpim iHmioro, 1e 3py4Huil iHCTPYMEHT ISt
BUKOPUCTAaHHS MOB omwucy amapatyps, Takux sk VHDL i Verilog. Electric 6ys open-source mpoekrom
HpOTATroM 0araThOX POKIB, 1 3apa3 BiH Jerko nocrynuuii yepe3z FSF (Free Software Foundation).

© ®denix JLIO.



Hayxosuii srcyprnan "KoMir roTepHo-iHTErpOBaHi TEXHOJOTIi: OCBiTa, HayKa, BUpOOHHUTBO" 147
Jlyyvk, 2014. Bunyck Ne 16-17

Electric VLSI — 1ie cuctemMa aBTOMAaTH30BAHOTO MPOCKTYBAHHS HAABEIHMKHUX IHTCIPATBHUX CXEM
(HBIC). 3a momomororo Electric moxxnaa po3pobmstu interpaasai MOII i GimomspHi cxeMu, APYKOBaHi
miatd abo cxemu Oyap-skoro Tumy. Electric mae ©Oe3miu cTHiB pemaryBaHHs, IO BKITIOYAOThH
TUTAHYBAaHHS, CXEMAaTHKY, UTIOCTpallii, apXiTekTypHe mpoekTyBaHHsa. Electric moxe B3aemomiata 3
pisuuMu crenudikamismu 1 popmatamu (daiinie, sk VHDL, CIF, GDS Il. Haiininuimoro B Electric e
CHCTeMa TIPUB'SA30K, KA J1a€ MOXKIUBICTh 3JIMCHIOBATH MPOCKTYBAHHS 3BEPXY BHU3 3 JOTPUMAHHIM
LIUTICHOCTI BCIX 3'€JHAHb.

BinbHoro CAIIP, sika miaxXoauTh I HaBYaHHS ITiJ 4ac KOMIT'FOTEPHOro rpadidHoro mpoeKTyBaHHS
¢ FreeCAD (AS. Koh's). Ii ocobnusicTio € HasBHICTh 3ac00iB MOJENIOBAHHS PyXY i HAMKMCAHA HA MOBI
Smalltalk. Pospoouuk FreeCAD IOpren Paiirens, mo mpaittoe B kopropartii DaimlerCrisler, mo3uiionye
CBOIO TIPOTpaMy sIK MEPIIHHA OC3KOMITOBHUHA IHCTPYMEHT MPOCKTYBaHHS MeXaHiKd (MOpIBHIOYM CBIif
IPOAYKT 3 TaKUMH pO3BUHEHMMM HeBitpHuUMHU cucTeMamu sk CATIA Bepciit 4 i 5, SolidWorks),
cTBOpeHuii Ha ocHOBI Oibmiorekn Open CASCADE. Mera nporpamu - Hafgatu 0a30BUH iHCTpYMEHTapii
i€l 6ibmioTekn B iHTepakTHBHOMY pexkumi [5, 6].QCad Community Edition - mpocta 2-mipua CATIP 3
BIIKPUTHM KOJIOM, SIKa IpHIATHA IjI KPECIEHHS apXiTeKTypHHX IutaHiB. [Ipairoe mix Windows, MacOS
X Ta Ha * NiX cuctemMax. BoHa MOCUTH YCHINIHO 3aCTOCOBYETHCS B TaKMX KpaiHax, sk TaiiBaub. [leski
TaliBaHCHKI KOMMAaHil B3sUTH 11 B SKOCTI CTAHIAPTHOTO pillleHHs. Bummyck 0€3K0ImTOBHOL U1 0COOMCTOrO
Bukopucranusa Bepcii QCad Community Edition crimye 3a kiapka MicsauiB mmicis mpodeciiinoi Bepcil.
Onna minensis Ha npodeciiiny Bepcito komrye $ 33. QCad Hamae iHCTPYMEHTH ISl KPECIIEHHST TOYOK,
npsMux, AyT, Kia, eminciB, mamannx, NURBS-kpuBux, Tekcry, po3mipiB, MTpUXYBaHHS Ta CYIUTEHOT
3aJIMBKH. BiH TakoX MOXKE MPAIIOBATH 3 PACTPOBUMH 300paKEHHSAMH 1 Ma€e 0314 iHIMX IHCTPYMEHTIB.
Komanaauii psagok po3TalioBaHWN TiJ TOJIOBHUM BIKHOM, Yy SKOMY MOXHa KOHTPOIIOBATH XiJ
kpecienns. 3 inmoro 6oky, QCad He migrpumye DWG-daitnu, ski BukopuctoByoThes y AutoCAD.
BRL-CAD - 6aratorutardopmouit CAIIP 3 BinkpuTum komoMm. Bona npencrasise 3 cedbe moTyxHuit 3D
CAIIP gns momemoBanHs ckiagoBux 00'eMuux Tin (CSG). BRL-CAD Bximouae B cebe iHTEpaKTHBHUIA
TEOMETPUYHHUI PEJaKTOp, MapaielibHe MPOMEHEBE TpaCyBaHHsI, MATPUMKY JUTs ipopaxyHky (rendering) i
reomerpuunoro anainizy. [Ipogykr BRL-CAD pospoGnsietses Oinbire 20 pokiB i BUKOPHCTOBYETHCS
30poitnumu munamu CIIIA. Bech mpoekT mommuproeTbes y BuXiTHOMY Komi. [Ipamroe Ha mmatdopmax
BSD, IRIX, Linux, MacOS X, Solaris i Windows. Cadmech - CAIIP kommnanii Intermech. 11s cucrema,
3HauHO po3mmproe MoxkiauBocTi AUtOCAD B ob6macTi mpoekTyBaHHS MAaIlIMHOOYIIBHUX KpPECICHb.
Cadmech npuckoproe npoekTyBaHHs B mopiBHsHHI 3 B «uarctumB» AutoCAD B kijbka pasiB i CKOpOUye
crpoku ocBoeHHs AUtOCAD no 2-3 auis. Cadmech cTBopeHuil CinbHUMH 3YCHIUIAMH KOHCTPYKTOPIB 1
MPOTPAMICTIB, TOMY MaKCHMAJIbHO BpaxoBye crieludiky podoTH KOHCTpyKTOpa-Mexanika [4, 5, 6].

BucHoBKH 3 [MaHOT0 MOCTiMKeHHH i NEPCHEeKTHBU Yy [JaHOMY HanmpsiMKy. HaiiGuibnie
3acTocyBaHHs B Hamiiii kpaini orpumanu CAIIP, ski BimHOCAThCA 10 Kiaacy "merkux' a6o "cepemix”
CAD/CAM/CAE.CAD-CucteMu BHKOPUCTOBYIOTHCS, B OCHOBHOMY, JUIS aBTOMATH3aIlii KPECIAPChKUX
poOIT Y KOHCTPYKTOPCHKUX MiAPO3aiJIaX MiAIPHEMCTBA. Y IMX K€ MApo3aiiax 3acTocoByioTh i CAE-
CHCTEMH, alleé TEOMETPUYHA MOJIeNb 00'€KTa TpU I[bOMY OYAYEThCS 3aHOBO, a He Oeperbcs 3 CAD-
cucremMu. CAM-cHCTEMU TIepeBaKHO BUKOPUCTOBYIOTHCS B JBOX HAIPSIMKaX: aBTOMATH3aIlis i T OTOBKH
KEepYIOUuX mporpam Juisi TexHomorigHoro obmanHanss 3 UIIK i aBTomaTu3allis miaroToBKH MamnepoBoi
TEXHOJIOTYHOI JOKYMEHTAIlil (MapIipyTHi, onepamniiHi KapTH 1 T.1.). BUXifHi AaHi 11 nux migcuctem (B
TOMY YMCIOi 1 T€OMETPHYHI) TakOX BBOAATHCA 3HOBY 3acobamu CAM. Cimig BIAMITHTH, IO IIPOLEC
inTerparii CAIIP 3 iHMMU aBTOMaTH30BaHUMU CUCTEMAaMH, SIKi TIPALIOIOTh YCEPEANHI MiAMPUEMCTBA, B
JAHWIA Yac aKTUBHO PO3BUBAETHCS Ha 0araThoX IMiJIPUEMCTBAX. A TaKOXK aKTHBi3yeThes 3B's130k CAIIP 3
cucreMamu ACVYIL Ilpu upomy ACVYII magae CAIIP indopmamiro mpo ckian BUpoOiB (3aMOBIIEHB) i
rpadik TeXHIYHOI MiArOTOBKH M X BUpoOHUITBA. OTpHMaHi B pe3yabTaTi poOOTH MPOSKTHI PilllcHHS
BUKOpUCTOBYIOThCA miacucreMamu ACVYII ais dopMyBaHHS €KOHOMIYHHMX IMOKAa3HHKIB BUPOOHHUITBA i
MOJANBIINX YIIPABIiHCHKHUX PillICHb.
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