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KOMM’IOTEPHA FPA®IKA. OrN1A4 CANP-TEXHONOTIN

MeTolo CcTaTTi € NPOBEAEHHA OrMA4Y CUCTEM aBTOMATM30BaAHOrO NPOEKTyBaHHA (CATP-
cucTem), pisHoBuaie cuctem CAIMP Ta ix ocobamnsocTtei.

MeToaamu AOCNIAMKEHHA € OMNAL, | NPOBEAEHHA aHanNi3y Cy4acHUX TEXHOMOTIN, WO Npu-
3Ha4eHi 418 aBTOMaTM3aU,ii pobiT NPOEKTYBaHHA B Pi3HOMAHITHUX ranyssx, NPoBeAeHHA aHani-
3y nepeBsar Ta HeAONiKiB HAABHUX CUCTEM MPOEKTYBAHHA.

HoBsusHa npoBegeHoro gocnipyeHHa. HaseaeHo pisHosuan cuctem CAIP, a came CAE/
CAD/CAM-cucTeM, AKi 3aCTOCOBYIOTb Y Pi3HUX rasy3ax HapoAHOro rocnogapcTea; Knacuodika-
Lito Ta NPUKNAAM CUCTEM 3a rasy3siMM 3aCTOCYBaHHA, a cCaMe apXiTeKTypHo-byaisenbHi (AEC
CAD), mexaHiuHi (MCAD), enekTpoHHi (ECAD), TexHonoriuHi (CAPP). Y cTaTTi TakoXX HaBegeHo
CUCTEMM YNPaBAiIHHA AaHUMM NPO BUPIO, cUCTEMU MIATPUMKM 1 aHani3y iHXeHepHUX po3pa-
XYHKIB i NpUKNagm TakMx CUCTEM.

BUCHOBKU. BUKNageHUI y cTaTTi maTepian gae amory copmyBaTu yABAEHHS NPO NOBHUM
YKUTTEBUI LIMKN BUIOTOB/IEHHA BUPODY B Pi3HMX rany3ax NpOMMCI0BOI Ta arpapHoi AiaAbHOCTI
Bif, €CKi3HOr0 NPOEKTY, WO NPOEKTYETLCA CUCTEMOIO, A0 KiHLEBOro eTany NPOEKTYBaHHA — Ke-
PYBaHHS TEXHONOTYHMMM Npouecamu, 36epekeHHa NoBHOI iHGopmauii npo Bupi6 Big reo-
METPUYHMX XaPaKTEPUCTMK A0 aHani3y M PO3paxyHKy iHKEHEPHUX XapaKTepPUCTUK, A0 AKUX
BXOAMUTb, HAaNpUKNaa, MexaHika TBepAoro Tina, i po3s’A3aHHA PiISHOMAHITHUX 3aBAaHb Y ranysi
®i3nKKM, a came rigporasognHamikK, HaNpyru, enekTpomarHeTnsamy Towo. bes uux cucrem Ha
CbOroAHi HEMOX/NBO YSABUTU AKiICHE BUPOBHMUTBO KOHCTPYKLiA, NPUCTPOIB Yy KOAHIM ranysi
NPOMWCNOBOI Ta arpapHOi AiANbHOCTI.

KnouoBsi cnoBa: cuctemn aBToMaTM30BaHOro NPoekTyBaHHsA (CAMMP); cuctemm ynpasiHHA
BepcTaTamu; CUCTEMM NIATPUMKM iHKEHEPHUX PO3PaAXYHKIB.

© Osuapyk I. B.
© Osuapyk B. O.
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BcTyn. Y Halw Yac 4isbHICTb MPOEKTHMX OPraHi3aLLiii He MOXHa yaBUTU 6e3 Komn'to-
Tepwusalii, wo 3abesneyye NPOEKTHUM pobOTam SKICHO HOBUI piBEHb, O6rpyHTOBaHE
po3B’A3aHHA 6araTbox CKNAAHWUX iHXKEHEPHUX 3aBAAHb, @ TAKOX NiABMLLYE TEMNU NPO-
EKTYBaHHA. TaKa peanisauia cTasna MOX/INBOI 3aBAAKU BUKOPUCTAHHIO ePEKTUBHUX
cneuianizoBaHmx nporpam. [ianbHicTb 3i CTBOPEHHA NPOrpamMHUX NPOAYKTIB | TeXHIY-
HUX 3acobiB AN aBTOMATU3ALLIT NPOEKTHUX PObIT Mae 3aranbHy Hassy — CATP.

Pe3synbtatM gocnigkeHHA. [Jo cuctem aBTOMATM30BaHOIO NpoekTyBaHHs (CAMP)
3apaxoBytoTb 3a3suyait CAE/CAD/CAM-cucTemm, AKi npusHadeHi ansa 3abesnevyeHHs
CninbHOro ¢yHKUioHyBaHHA KomnoHeHTiB CAlP pi3sHOro npmsHayeHHsA, To6To Koopau-
HaL,ii pobotu CAE/CAD/CAM-cucTem. N4 ynpaBAiHHA NPOEKTHUMM AaHUMM Ta MPOEKTY-
BaHHAM pO3p06aa0Tb CUCTEMM, WO OTpMManu Hazsy PDM — Product Data Management
(cuctemn ynpaBniHHA MPOEKTHUMM AaHMmK). CyyacHi cMcTEMM aBTOMATM30BaHOrO
MPOEKTYBAHHS 3a3BMYal BUKOPUCTOBYIOTb CMiJIbHO i3 CMCTEMAMKM aBTOMATU3aAL,i iHXKe-
HepHUX po3paxyHKiB i aHanisy CAE. CAE-cuctemm (computer-aided engineering — nig-
TPUMKa iHXXEeHEepPHUX PO3PaxyHKiB) — Lie BEJIMKUI KNac CUCTEM, KOXKHA 3 SIKMX JA€E 3MOTy
pO3B’A3yBaTU MEBHY PO3PaxyHKOBY 3aAady, NOYMHAOUM Big PO3PaxyHKiB Ha MILHICTb,
aHani3y Ta MoAeNtOBaHHA TENI0BUX NPOLECIB A0 PO3PaAXYHKIB rigpasBaiyHMX CUCTEM Ta
iH. Y CAE-cMcTeMax TaKOX BUKOPUCTOBYETLCA TPMBUMIPHA MOAENb BUPOBY, L0 CTBOPIO-
eTbcA B CAD-cuctemi. CAE-cucTeMM Le Ha3MBaAKOTb CUCTEMAMM iHKEHEPHOTo aHani3y.

Tepmin «CAMP» mictutb ak CAD, Tak i enemeHtTn CAM (Computer-aided
manufacturing), a iHoai 1 enemeHTn CAE (Computer-aided engineering). binbLuicTb
TEPMIiHIB, WO BMKOPUCTOBYETLCA B rasly3i aBTOMaTU3aLii NPOEKTYBAHHA, MA€E CTani
aHMiCbKi abpeBiaTypu, AKi OCTAHHIM YaCOM LUMPOKO 3aCTOCOBYIOTbCS B YKPAiHCbKO-
MOBHMX TEXHIYHUX TeKcTax, npuceaveHmnx CATIP.

3a ranyssamu 3actocyBaHHs CAMP TpaauuinHo posainaiTbea Ha (puc. 1):
apxiTekTypHo-6yaisenbHi (AEC CAD);
mexaHiyHi (MCAD);
eneKkTpoHHi (ECAD);

TexHonoriyHi (CAPP).
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Puc. 1. Knacudikauia CAMP
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Cucrtema aBToMaTtu3aLii NpoekTHUX pobiT (CAMP), abo CAD (aHrn. Computer-Aided
Design), — opraHi3auifiHO-TEXHIYHA CMCTEMA, LLO MpPM3HAYeHa A1a NiAroTOBKM BUPOL-
HWLUTBA Ta KOHCTPYIOBAHHA, YNPABAIHHA iHXEHEePHUMU AAaHUMM, BUKOHAHHA MPOEKTHOI
JiSNbHOCTI i3 3aCTOCYBaHHAM 0OYMC/IIOBAIbHOIT TEXHIKM, @ TAKOXK AKa AAE 3MOry CTBO-
ptoBaTM KOHCTPYKTOPCbKY Ta/abo TexHonoriuHy gokymeHTauito (CAD/CAM/CAE/PDM).

CAD-cuctemun (computer-aided design — Komn’toTepHa NiATPMMKA NPOEKTYBAHHA)
NPW3HaYeHi AnA po3B’A3aHHA KOHCTPYKTOPCbKMX 33434 1 0pOpPMAEHHA KOHCTPYKTOP-
CbKOI AOKYMeHTaLlii.

CyuacHi CAD-cuctemun mictatb moayni:

— CTBOPEHHA TPUBUMIPHOT 06’eMHOI KOHCTPYKLi (aeTani);

— TPMBUMIPHOIO NAPAMETPUYHOIO MOALENOBAHHSA NOBEPXOHb M 06’EMHUX TiN;

— CTBOPEHHA TeOMETPUUYHUX Moaenen Bupoby (TBEpAOTINbHUX, TPUBUMIPHMUX,
CKNaaeHux);

— reHepauito KpecneHb BUPOOY;

— 0bOpMIEHHSA KpecneHb;

— pOo3p0obKy AOKYyMeHTaLil.

CyuvacHi TpusumipHi CAD-cucTemMmM AatoTb 3MOTY peanidyBaTv Manxke NOBHUM KUT-
TEBUMN LUMKAN BUPODLIB.

Cepepg cuctem, nputamaHHmx CAIMP, mo)KHa BiA3HAYMTU TaKi: KOHCTPYKTOPCHKI,
TEXHOJIOTYHI, apXiTeKTypHO-byaiBenbHi, NPOEKTYBAHHA TENNOMNOCTAYaHHSA, e/1eKTpo-
TEXHIYHI cMcTeMM aBTOMaTM3aL,ii, @ TaKOXK MoayAi ANA CTBOPEHHSA cneundikaLin.

Po6oTa i3 CAlNP nonsrae y cTBOpeHHi reomeTpuuHOi Moaeni Bupoby (asoBumipHOT
4 TPUBUMIPHOI, TBEPAOTINOT), reHepaLiii Ha OCHOBI Lii€i MoAeni KOHCTPYKTOPCbKOT A10-
KyMeHTaU,i (KpecneHb BUpoby, cneundikaLiii Towo) i Moro cynposia,.

CyuacHi CAD-cucteMu matoTb pi3Hy creuianisauito. 3a rasy3eBum NpU3HaYeHHAM
BMAiNATb Taki sBuau CAMP: AEC CAD, MCAD, ECAD (Electronic CAD) abo EDA.

Architecture Engineering and Construction CAD — CAIP gns apxiTeKktypu Ta b6y-
AiBHUUTBA. 3aCTOCOBYIOTbCS A/151 MPOEKTYBaHHA He caMmux BMpobiB, a 3acobiB ix BK-
PO6HMLUTBA, BK/IOYAOUM Lini BUPOOHMYI Lexu abo npomucioBi 30HU. Kpim uUboro,
apxiTeKTypHo-6yaisenbHi CAMNP BUKOPUCTOBYIOTLCA TaKOX AN NMPOEKTYBaHHA Oyai-
B&/lb, NPOMUCNOBUX 06’ EKTIB, ZOPIr, MOCTIB, AM3alHYy iHTep epiB. Cy4acHi cuctemm ma-
I0Tb B OCHOBI BIM-TexHonorito.

TexHonoris BIM (Building Information Model abo Modeling) — npuHu“noso HoBuIA
niaxig, B apxitTekTypHo-byaisenbHOMy NPOEKTyBaHHI (BIM-TexHonorii, 6.p.), Wwo nons-
ra€y CTBOPEeHHi Komn'toTepHOI Moaeni HOBOT byAiB/i, IKa OXONJOE BCi BigoMOCTi Npo
MalibyTHil 06’ekT — Building Information Model (BIM). MoHATTA iHbopmaLiiHOro mo-
OentoBaHHA 6yaiBni Ak 3acoby il napameTpusalii Bneplwe 3anponoHyBaB npodecop
TexHonoriyHoro iHcTUTyTy [skopasii Yak Ictman (Chuck Eastman) B8 1975. Tepmin BIM
(Building Information Modeling) ynepuie 3’asuscsa B 1992 p. y poborTi I. A. BaH Hegep-
BiHa Ta ®. 1. TonmaHa.

Hukuye HaBeseHO HamnowwupeHiwi cuctemun CAMP apxiTeKTypHO-byaiBenbHOro
npusHayeHHs (ApxiTekTypHi Ta 6yaisensHi CAMP, 6.p.).

AutoCAD — Hanbinbw nowupeHuit NporpamMHUn NakeTt. Ane Leit nNakeT MOXKHa
3aCTOCOBYBATM INLLIE Nif, YaC PO3POOKN HEBEIMKMUX i MPOCTUX MPOEKTIB, OCKI/IbKU BiH
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aBTOMATM3YE NIMLLE PYTUHHY poboTy. Y 3B’A3KY 3 UMM dipma Autodesk npogosuna
PO3BMTOK NiHIMKM NPOAYKTIB, BUNYCTUBLUM HOBY MpoOrpamy Ana apXiTeKTypHo-6yai-
Be/IbHOro NPOEKTyBaHHA — Autodesk Architectural Desktop.

Autodesk Architectural Desktop — 3acTocyHOK, OpieHTOBaHWI Ha npodeciiHux
apxiTeKTopiB i paxiBLiB y ranysi NPOMMCAOBOro 1 UMBiNbHOro ByaisHMUTBA (puc. 2).
Oxonntoe Bci moxkamsocTi AutoCAD i mae ocobamsi yHKLIT NiATPMMKM BCiX cTagin
NPOEKTYBaHHSA. 3a gonomoroto iHcTpymeHTiB Architectural Desktop npoekTyBanbHUK
Nocnif0BHO NPOXOANTb OCHOBHI eTanu NPOEKTYBaHHA, BUKOPWUCTOBYOYM AaHi, WO 3a-
KNnageHi Ha KOXKHili 3 nonepeaHix cTagiit. Y cuctemy BratoueHuii pegakrop VIZ Render,
AKMI po3pobneHunii Ha ocHoBi Autodesk VIZ i gae amory npautoBaty 3 6ibnioTekoro ma-
Tepianis, OCBITAEHHAM Ta cueHamu. Lle nae 3mory rotysaTtu peaniCTMyHy TPMBUMIPHY
MoZe b A/1A MOBHOLIHHOIO Bi3ya/bHOrO NPeACcTaBAEHHA NPOEKTY.
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Puc. 2 Autodesk Architectural Desktop

IHCTpyMeHT cTBOpeHHsA cneundikauii Autodesk Architectural Desktop 3abesneuye
MOMK/IUBICTb BiiCTEXKEHHSA Byab-AKMX 06’€KTIB Y KpecneHHi. JaHi B cneyundikauiax gu-
HaMiYHO NoB’A3aHi 3 BigNOBIAHMMM 06’EKTAMM PUCYHKA, @ TOMY aBTOMATUYHO OHOB-
NIOKOTHCA B Pasi 3MiHWM MoAeni, WO NPOEKTYETLCA.

Autodesk Revit Structure micTuTb cneuianisoBaHi GyHKUIi AN1A NPOEKTYBAHHA Ta
po3paxyHKy byaiBenbHUX KOHCTPYKLUiK (puc. 3). B oCHOBI NPOAYKTYy € TEXHONOrIA iH-
dopmauinHoro mogentoBaHHA byaisens (BIM). 3aBasaku nepesaram Uil TexHoNOrii
Revit Structure nigsuuye piBeHb KoopAnHau,ii ¢axiBLiB, 4ONOMArae BUNycKaTn sKic-
Hily AOKYMEHTaL,ito, CKOPOUYE KiNbKiCTb MOMW/IOK i Aa€ 3MOry HanaroauTh BinbL ak-
TUBHY B3aEMOZ,I0 MiXK NPOEKTYBa/IbHMKAMM KOHCTPYKLiM Ta apxiTekTopamu (Becenos-
cbka Ta Xogakosa, 2015).

Autodesk Building Systems — np13HayeHa 419 NPOEKTYBAHHS BHYTPILLHIX iHXKeHep-
HUX mepex. CucTema cTana noganblumMm possmutkom Autodesk Architectural Desktop.
Matouu Bci 3acobm AutoCAD i Autodesk Architectural Desktop, BoHa € NOTYXXHUM iHCTpPY-
MEHTOM, LLLO MICTUTb MOAYAI ANA NPOEKTYBAHHA BEHTUAALLT 1 ONasieHHsA, eNeKTPUUHUX
MepeX, BOAONPOBOAY Ta KaHani3alji, a TAKOXK CUCTEM NMPOTUMOMKEKHOT be3neku.
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Puc. 3. Autodesk Revit Structure

Autodesk Architectural Studio — iIHCTPYME@HT KOHLLeNTya/NbHOrO NPOEKTYBaHHA Ta
MYABTUMELIHOT 06POOKM NPOEKTHUX AAHMX, MPU3HAYEHWNI 1A apXiTEKTOPIB M iHLWKX
npodecioHanis y coepi byaiBHNUTBA, AM3aNHY Ta apXITEKTYPMU.

Architectural Studio BiATBOpPIOE iHCTPYMeEHTapi i meTogM TpaaMuinHOT cTyaii
NMPOEKTYBAHHSA, NOBTOPIOOYM B LLUPPOBOMY BUINALI TPAAMULIMHY TEXHIKY KPeCcneHHs
BiZ, pYKM, NPUNHATY B XYO0KHUKIB M apXiTeKTOpIB, i pobuTb ixHIO poboTy Binblw npo-
AYKTMBHO. MpAMMKIA BNAMB Ha 06’EKTU 3@ JONMOMOTO0 YHIKaNIbHUX iIHCTPYMEHTIB Aa€
3MOry iHTYiTUBHO Big4yBaTW MOBeAiHKY 00’EKTIB i KEpyBAaTM HUMU B peasibHOMY Yaci
y Byab-AKii TouLi CBiTY 3aBAAKN BEBTEXHOOrIAM.

AutoCAD, Autodesk Architectural Desktop, Autodesk Building Systems i Autodesk
Architectural Studio € npogyktamu Autodesk.

CADdy (BupobHUK ZIEGLER-Informatics GmbH) 3a ¢pyHKUiOHanbHUMK MOXKAUBOC-
TAMM 3aMMA€E MPOMIXKHE MOIOKEHHA MiXK CUCTEMAMM HU3bKOIO Ta BMCOKOIO PiBHIB.
Mpu3HayYeHa ANs CTBOPEHHA KOMMIEKCHUX iIHTErPOBaHUX TEXHOOTINM Bif, cTadii npo-
€EKTyBaHHA A0 cTagii BupobHunutea (puc. 4). Ha cborogHi go cknagy CADdy BxoamuTtb
noHag 80 moayniB, WO OXOM/IOKTb TaKi HaNpAMK, AK apXiTeKTypa, OyaiBHUUTBO,
reofesia, mawmnHobyayBaHHsA, KapTorpadia Ta MicbKe nNaaHyBaHHA.

S W ai= = I ¥ . " &
e

Puc. 4. Po3pobka npoekTy B CADdy
325



Lindpposa nnatdgopma: iHdopmaLiliHi TEXHONOTII B COLLIOKYNLTYPHIN cdepi 2022, Tom 5 Ne 2

Cuctema CATIA (Computer Aided Three-dimensional Interactive Application) —
ogHa 3 HavnowwupeHiwmx CAMP Bucokoro pisHA. Lis cuctema € KoMMaeKcHow Ta
MiCTUTb NiACUCTEMM ABTOMATU30BAHOIO MPOEKTYBAHHA, TEXHOJIOTIYHOT NiZArOTOBKM BU-
PO6GHULTBA 1 iHXXeHepHOro aHanisy. Cuctema oxonse iHCTpyMeHTapint 3D-moaento-
BaHHSA, 3ac0bM aHanisy Ta eguHy 6asy AaHWUX TEKCTOBOI 1 rpadiyHoi iHbopmaLil.

Mporpama Allplan Himeubkoi ¢pipmn Nemetschek — ue nporpamue piweHHa ana
BCiX $a3 XKMTTEBOro UMKAY byaiBenbHoro npoekty. Allplan, 3acHoBaHa Ha 06’eKTHO-
opieHTOBaHiIl 6asi npocTnx 3D-06’€KTiB, CTBOPIOE Ta MIATPUMYE B3AaEMO3B’'SI30K MiXK
2D- i 3D-kpecneHHAMM, po3pizamm, MPOEKLIAMM TOLLO.

APM Civil Engineering — CAD/CAE-c1ctema aBTOMaTM30BaHOr0 NPOEKTYBAHHSA by-
AiBenbHMX 06’€EKTIB LMBIZIBHOTO Ta NMPOMMUCIOBOTO NPU3HaAYeHHs. Lia cuctema B nos-
HOoMy 06CsA3i BpaxoBYE BUMOTM AepXKaBHUX CTaHAAPTIB | OyAiBeNbHMX HOPM Ta NPaBu,
LLLO CTOCYHOTbCA AK 0DOPMJIEHHS KOHCTPYKTOPCBKOI AOKYMEHTaLii, TaK i po3paxyHKo-
BUX aNrOPUTMIB.

Bentley STAAD.Pro — ue nporpaMHunii KOMMJIEKC, WO NErKo iHTerpyeTbca B byab-
AKi CAMNP. BUKOPUCTOBYETLCA ANA aHANi3y Ta NPOEKTYBAHHA OyAiBEIbHUX KOHCTPYKLN
MeTOAOM KiHueBux enemeHTiB. STAAD.Pro micTuTb cydacHui iHTepdeic KopucTysaua,
3acobwu aHani3y Ta Bi3yanisauji, a TakoX 3acobu aganTau,ii pesynbTaTiB 40 BUMOT MiXK-
HAapPOAHUX HOPM NPOEKTYBaHHA 00’EKTIB LMBISIBHOrO Ta NPOMMCIOBOrO NpPU3HAYeH-
HA. Y STAAD.Pro peanizoBaHO MOXAMUBICTb aHani3y byab-aKoi cnopyau. MporpamHuii
KOMMAEKC MOXKe 3aCTOCOBYBATUCA ANA MPOEKTYBAHHA BUCOTHUX | HEBUCOTHUX Oyai-
BE/b Ta CNopyad, Nig3eMHUX BOAONPOBOAiB, HAGTOXIMIYHUX | HadTONepepobHUX 3a-
BOAiB, TyHenNiB, MOCTiB, pyHAAMEHTIB 3 MeTaNeBMX KOHCTPYKL,il, 6eToHy Ta 3anizobe-
TOHY, AepeBa, ctanesux nNpodinis i 6araTto iHworo. Bocad-3D — noTy»KHa NnpocTopoBa
CAD-cucTemMa NPOEKTYBAHHA CTANEBUX | AepeB’AHUX KOHCTPYKLUiN. BigbysaeTbecs no-
CTiHWI NpoLEC YAOCKOHANEHHA CUCTEMM BiANOBIAHO A0 NobaXKaHb KOHCTPYKTOPIB.

JoknagHiwe npuknagn CAMP 6yaiBenbHOro nNpU3Ha4YeHHs ONUCaHO B npaui
«Komn’toTepHa rpadika» . BecenoscbKoi Ta B. Xopakosoi (2015).

MCAD (Mechanical CAD) — aBToMaTu13aLliss MeXaHiYHOro NPOEKTYBAHHS.

TunoBa ¢yHKLiOHaNbHICTb MexaHiuHMX CATMP micTUTb po3pobKy AeTaneu i cknag-
HUKiB. CUCTEMM TAaKOro Kacy MICTATb MOAYANI MapameTpuyHoro M o6’eMHoro moge-
NtoBaHHA. lanysi 3actocyBaHHA mexaHidyHuMx CAIP: aBTOMObGinbHa NPOMMCOBICTD,
aBiaKOCMiYHa MPOMMCIOBICTb, BUPOOHULTBO TOBAPiB HAPOAHOIO CMOMWMBAHHA, Ma-
WMHOBYAYBaHHSA, cyaHObyAyBaHHA. TOUBMMIPHI Mogeni Ta ix ABOBUMIPHI KpecneHHs,
po3pobneHi3a gonomoroto CAMP, BUKOPUCTOBYHOTHCA NOTIM y CUCTEMAX TEXHONOTIYHOT
niarotoskun supobHuuTtea (CAPP), wemakoro npototunysaHHaA (Rapid Prototyping), Bi-
3yanisauii, y nporpamysaHHi BepcTaTis 3 UMK (CAM i CNC). HuxKuye HaBegeHo npuKna-
am CATP, siki 3acTocoBytoTb Y MawnHobyayBaHHi (CAMP y malwmHobyayBaHHi, 2014).

CAMMP Unigraphics — iHTerpoBaHa cuctema, NpusHayeHa A1A NPOEKTYBaHHA NOBep-
XOHb i TBEpAUX TiN. MiCTUTb YOTUPU NIACUCTEMUN: NPOEKTYBAHHA, NiACUCTEMY iHXeHep-
HUX PO3paxyHKiB, NigcMcTeMy KOMN'OTEPHOI NiIATPUMKM BUrOTOBIEHHA Ta 36eperkeH-
HS IHXXEHEPHMUX i NPOEKTHMX AaHMX. CUCTEMA MICTUTb MeXaHi3mMM 0BMmiHY iHbopMmaLieto
3 iHWKUMUK cucTeMaMm. A TaKOXK @€ 3MOry po3pobntoBaTh BipTyasibHE MPOEKTYBAHHA
BMpPODIB i KepyBaTK NPOEKTAMM A5 BCIX Frasy3eit NPOMUCIOBOCTI.
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Cuctema Euclid — iHTerpoBaHe cepefioBULLE, AIKE OXOMNJIIOE BCi €Tanu NPOEKTYBaH-
HS, @ TAKOX MOAy/i: 3acobu ANA CTBOPEHHS TPAEKTOPIi iIHCTPyMeHTa A1a BCiX BUAIB
MexaHi4yHOT 06pobKK; cncTemy, AKa 3abe3nedye TPUBMMIPHY TEXHOIOFHO MOLENOBaH-
HR; cMCTeMy ANsA NonepegHixX pPo3paxyHKiB; CMCTeMy, WO OpPraHi3oBye Ta 36epirae y
CXOBMLL, BCi iH}KEHEePHi 1 NPOEKTHI AaHi.

STRIM — cucrtema, WO BUKOPUCTOBYETLCA B MPOMMUCIOBOMY AM3alHI.

PRO/ENGINEER — npu3HayeHa 418 NPOEKTYBaHHA CKAaaHUX BUPOBIB y pi3HMX ra-
Ny3AX MPOMMUCNOBOCTI.

SOLID EDGE — npuMHUMNOBO HOBa CMCTEMA aBTOMATM30BAHOrO MPOEKTYBAHHSA,
nos’A3aHa 3 reOMEeTPUYHUM MOAENOBAHHAM. 3a3BMYali BUKOPUCTOBYIOTb Nij, 4ac npo-
EKTYBaAHHA MaLUUH.

CIMATRON - iHTerpasbHa cuctema, WO HagaEe NoBHUIM Habip 3acobiB Ans KOH-
CTPYtOBAHHA BUPODIB, iHXXeHepHOro aHani3y Ta po3pobKM KepiBHUX Nporpam ana Bep-
ctaTiB i3 YMK.

ECAD (Electronic CAD), abo EDA (Electronic Design Automation), — CAINP enektpo-
HHUMX NPUAALIB | NPUCTPOIB, 3ac0biB PaaioeNneKTPOHIKM, APYKOBAHUX NAAT TOWO. TepMiH
EDA (cucteMn aBTOMATM30BAHOTO KOHCTPYHOBAHHA i BUPOOHMLTBA) BUKOPUCTOBYHOTb
y cdepi enekTpoHikK. B eneKTpoHili Halbifblw HAayKOMICTKMMMK npoLeaypamu, Hacu-
YEHUMW CKAAZAHUM MaTeMaTUYHMM 3abe3nedyeHHsAM, € npoleaypy NpoexkTyBaHHA HBIC
(HapgBenuka iHTerpanbHa cxema, aHrn. VLSI). MpoekTyBaHHA HBIC 6aratopisHeBe, Ko-
YKEH piBEHb XapaKTepPU3YETbCA BACHUM MaTeMATUYHUM 3abe3nedeHHam (M3). MoxHa
BUAINNTM TaKi piBHi NpoekTyBaHHA HBIC: cucTeMHUIA; PYHKLiIOHANbHO-NOTYHNI; CXe-
MOTEXHIYHUM; KOHCTPYKTOPCbKMI. CyyacHi CAIMP HBIC cknagatoTbCs 3 BE/IMKOIO YnCAa
nporpam, AKi Po3pi3HAKTLCA OPIEHTALLIEID HA Pi3HI NPOEKTHI Npoueaypy M TUNKU CXEM.
Hanbinbw Bigomnummn pospobHunkamm inmezposaHux CAMP ana HBIC € pipmum Synopsys,
Cadence Design Systems, Mentor Graphics. KomnaHia Synopsys Bigoma nporpamamu,
OPIEHTOBAHMMMU Ha CUHTE3 UMDPOBMX Ta aHANNOTOBUX CXEM, | TAK 3BAHUMM «cuCmMemMamu
Ha Kpucmani» (peanisauis Ha oAHOMY KpuUCTani BCiX QYHKLA NPUCTPOIO SIK aHaNoro-
BMX, TaK i UMPOBUX; HaNPMKNaA, MOPTaTUBHMI KOMN'toTep abo cucmema 360py OaHUX).
®ipma Mentor Graphics nponoHye npoayKTn ans po3pobku iHTerpanbHux cxem (IC),
cneujanizoBanux IC, cueHanbHUx npouyecopie (DSP — Digital Signal Processing), apyko-
BaHMX N1aT i baraToKpUCTaNbHUX MOAYNIB, MEXaHIYHMX By3AiB. Kono iHTepeciB KomnaHii
Cadence Design Systems — NpoeKTyBaHHA APYKOBAHMUX NAaT. HanbinbLu Bigomi npoayKtm
aBcTpaniricbkoi ¢pipmm Altium — cucTema HacKpisHOro NPoeKTyBaHHsA Protel DXP i cucre-
Ma NPOEKTYBaHHA ApyKoBaHuMx nnat P-CAD (Ornsaa, cydacHux CAMNP eneKkTpoHikn Ta ma-
LWMHOBYAyBaHHSA, 6.p.). A came: Protel DXP - nakeT Protel 3a6e3neuye HacKpisHUI LIUKA
NPOEKTYBAHHA 3MiLLAHUX aHaN0ro-LMbpPoBUX APYKOBAHMX NAAT 3 BUKOPUCTAHHAM MPO-
rpamoBaHoi noriku dipm Altera i Xilinx; Altium Designer — KOmnaeKkcHa cMctema aBToma-
TU30BaHOro npoekTyBaHHsA (CAMP) pasioeneKTpoHHUX 3acobis, po3pobneHa aBcTpanii-
CbKOlo KomnaHieto Altium Limited. BUKOpUCTOBYETLCS A1 CTBOPEHHA APYKOBAHUX NaaT
y 3D-npoctopi; OrCAD - cucTema aBTOMaTM3aLLii MPOEKTYBAHHA eNEeKTPOHHMX 3acobiB,
O BMKOPUCTOBYETHCA AN BUPOOHMLTBA €1EKTPOHHMX CXEM i iX mogentoBaHHsA. Mpo-
AyKTn cepii OrCAD HanexkaTtb KomnaHii Cadence Design Systems. OctaHHs Bepcis OrCAD
MOMKe CTBOPIOBATU Ta MigTpMmyBaTh 6a3m JaHUX AOCTYMHUX iHTerpanbHUX cxem. basa
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OaHUX MOXKe OyTVM OHOB/NEHA Yepe3 3aBaHTAXKEHHA MaKeTiB BUPOOHMKIB KOMMOHEHTIB,
Takux AK Texas Instruments.

CAPP (Computer-Aided Process Planning) — aBTomaT30BaHa TEXHO/IOTYHA MiAroTOBKa
BMPOBHMUTBA (NNaHYBaHHA TEXHONOMYHMX NPoLECiB). 3aBAaHHA TEXHONOrYHOI NiaroTos-
KM — 3a 3agaHoto CAD-mozennto Bupoby CKNactv naaH oro BUPOBHULITBA, 3BaHWI One-
paujiMHolo abo MapLUpPYTHO KapToto. TaKMi NaaH MICTUTb BKA3iBKM NPO MOCAiIA0BHICTb
TEXHO/NOFYHMX OnepaLii, NPo BepcTaTh M iHCTPYMEHTH, L0 BUMKOPUCTOBYOTHCA, TOLLO.
TexHonoriyHa NigrotoBKa BUPOOHMLTBA 3aBXAMN 34INCHIOETLCA NO HasABHIN 6asi AaHWX T!U-
NMoBMX TEXMPOLIECIB, L0 € Ha BUPOOHULTBI. € ABa MiAX0AM A0 TEXHOJOTYHOI MiArOTOBKN —
MmoamndikoBaHMI (BapiaHTHMI) i reHepaTUBHUA. 3a MoandiKoBaHOro Niaxoay 3aBAaHHA
CAPP-cucTeMm nosisirae B NoLUyKy HanbinibLl cxoxoro Bupoby. MorKHa ckasaTy, wo CAPP —
e 3acobu aBTomaTM3aL,ii N1aHyBaHHA TEXHOOMYHMX NPOLECIB, LLLO BUKOPUCTOBYHOTLCA Ha
ctury cuctem CAD Ta CAM. HaBegemo npuknaam cuctem (fopobeup, 2006).

Tecnomatix — nakeT pilleHb A8 TPUBUMIPHOTO MoaentoBaHHA (puc. 5), aHanisy
M aBTOMATM30BaHOI MiArOTOBKM BMPOOHMLTBA Big KomnaHii Siemens PLM Software.
Cuctema 3abesneyye NpOrHO30BaHICTb pPe3ynbTaTiB TEXMPOLECIB, JAE€ 3MOry BU3Ha-
YaTM ONTUMasIbHi CNocobu BMPOBHMLITBA, YpaxoByBaTM TEXHOMOTIYHI 0COBAMBOCTI
LLle Ha eTani NPOEKTYBAaHHA BMPOOIB, MOAENOBATM PeasibHi TEXHO/OTIYHI npouecn y
BipTyanbHOMY cepegoBuLi. JliHiiKa npoayKTiB Tecnomatix 3abe3neyye po3B’a3aHHA
Pi3HUX BUPOOHMUMX 3aBAaHb, BKAOYAOUM iMiTaLiliHe MOZeNtoBaHHA, ONTUMI3aLito
cuctem i bisHec-npouecis (Plant Simulation); BupobHuuTBO AeTanei (Techomatix
Part Manufacturing); nnaHyBaHHSA Ta NepeBipKy CKNAAAHHA; MOAENOBAHHA Pobo-
TWU30BaHMX Texmnpouecis Ta odnalH-NporpamyBaHHsA NPOMMUCIOBMX POHOTIB; Mpo-
EKTYBAHHA Ta ONTUMI3aLil0 MNiANPUEMCTBA; YNPaBAIHHA AKICTIO Ta reOMeTPUYHOLO
TouHicTio (Tecnomatix Quality Management); ynpasniHHA BUMPOBHMUYMM MPOLLECOM
(Tecnomatix Manufacturing Process Management); BianoBigHicTb BUMOram eproHo-
Mikn (Tecnomatix Human Performance). Tecnomatix Hagae cnewianisoBaHi pilueHHsA
ana aBTomobinebyayBaHHA, aBialiMnHO-KOCMIYHOT M1 0BGOPOHHOI NPOMMUCIOBOCTI, Ma-
LWWMHOBYAYBAHHA, BUCOKUX TEXHOJIOTi Ta €NEKTPOHIKM.

Puc. 5. Tecnomatix
Vertical — cuctema aBTOMATM30BaHOrO MPOEKTYBAHHA TEXHONOTYHMX MPOLECIB
Big, Ascon, fika po3B’s3ye GiNbliCTb 3aBAAHb Y MeXKax TEXHONOTYHOI NiAroTOBKN BU-
pPobHMLUTBA Ta AA€ 3MOry CnpocTUTU GOPMYBaHHS Ta CynpoBig TeXNpouecis, Niasu-
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LWNTK AKICTb TEXHONOTYHOI AOKYMEHTaLii Ta AOCATTU ONTUMANbHUX NOKA3HMKIB BU-
KOPUCTaHHA HaABHUX pecypciB Nnignpuemctaa. MoOKAMBOCTi CUCTEMU: NPOEKTYBAHHA
TEXHONIOFYHMX npoueciB; GOpMyBaHHA 3aMOB/IEHb HA MPOEKTYBAHHA Ta CTBOPEHHSA
KepiBHUX Nporpam ans obnagHaHHA 3 YMK; dopmyBaHHA TEXHONOTIYHOT AOKYMeHTaLil
BiANOBIAHO 4,0 BMMOT i CTaHAAPTIB, L0 BUKOPUCTOBYOTHLCA HA NiANPUEMCTBI; NIATPUM-
Ka €aMHOro iHpopmMaLiiHOro NPOCTOPY A1 KepyBaHHA XUTTEBUM LIMKIOM BUPOOY;
TEXHOJIOFYHI PO3PaXyHKM 34iACHIOITLCA 32 LOMOMOrO PO3PAaXyYHKOBMX 3aCTOCYHKIB,
LLLO NOCTaBAATLCA OKPEMO.

ADEM CAPP — moaynb NPOEKTyBaHHA TexHonoriyHmx npouecis (TMN) ADEM CAPP
Biga, ADEM pae 3mory 3 pisHMM CTyneHem aBTOMATMU3aLil NPOEKTYBATU OOAMHUYHI, rpy-
noBi M TMNOBI TEXHOJIOTIYHI NPOLECH, a TaKOXK Bi4OMOCTI AeTanel oo HMx 3a baratbma
HanpAMamu, TaKMMM AK MexaHoobpobkKa, rasibBaHiKa, 3BaptoBaHHA, CKNagaHHA, Tep-
Mo0obpobKa Towo. Ana Kopuctysadya B8 ADEM CAPP po3pobneHo 3py4Hnii iHTepoeliic
KopucTyBaya. [lo cuctem aBTOMaTU30BAHOIO NPOEKTYBAHHA MOXKHA TaKOX 3apaxyBa-
TU: NpeaCTaBNeHHA NPOEKTOBAHOrO MapLUpPYTy Y BUrNAAI AepeBa 1 y Burnsagi ¢opma-
TOBAHOrO TeKCTy; popmMy Ta BMA, AianoriB WoA0 BBeAEHHA NapameTpiB; Nocayru, Lo
3abe3neyytoTb HaNeXHUIN QYHKLIOHAN CUCTEMM; aBTOMATU3ALLII0 PYTUHHUX PO3PAXyH-
KiB Ta iH. 3 KOXKHMM 06’EKTOM TEXHONOTIYHOIO Npouecy Mmoxe byTn NoB’A3aHMUI eckis.
CTBOpPEHHSA ecki3iB 3aincHIoeTbes y moayni ADEM CAD. ABTomaTuyHe dopmMyBaHHA
enemeHTiB Tl 3 ypaxyBaHHAM reoMeTpMYHOI iHpopMmaUii ga€e 3MOry 3Ha4YHO MPUCKO-
puTK NnpoekTyBaHHA TI1. Liei cepBsic He TiNbKW fONOMarae CTBOPUTU enemMeHTU MapLu-
pyTy, @ 1 gae 3mory nigibpatn obnagHaHHA, pi3anbHUIA IHCTPYMEHT, 3acobu BUMIptO-
BaHHA, PO3paxyBaTh PEXMMM pPi3aHHA Ta HOPMM Yacy. € nocayru 3 nigbopy 3acobis
BMMIipIOBaHHSA, aBTOMATUYHOTO GOPMYBaHHA KapTKM KOHTPOJIIO, PO3KPOLO IMCTOBOrO
maTepiany, obpobKM KaHABOK Ta iH.

CAM-cuctemn (computer-aided manufacturing — komn’toTepHa niagTpUMKa BUro-
TOBJIEHHS), NPU3HaYeHi AN NPOEKTYBaHHA 06pPOOKM BUPOOiB Ha BepcTaTax (CTBOPEH-
HA Nporpam Aaa ynpasaiHHA BepcTaTamu — Gpes3epHux, CBEPANNAbHUX, ePO3iHNUX,
NPOBOUBHUX, TOKAPHUX, WNiPYBANbHUX I iH.) 3 YACIOBUM NMPOTrPAaMHUM KepyBaHHAM
(4MK), 3abe3neyytoTb aBTOMATM3aLLiIt0 NPOrpamyBaHHA Ta KepyBaHHA 0BNafHAHHAM 3
YMK (bepesoscbKkui, MoTieHKo Ta 3aBaacbkuii, 2009).

BxiaHMmu gaHumm CAM-cucTemMmn € reoMeTpuyHa MoZenb BMpoby, po3pobiieHa
B CMCTEMi aBTOMaTM30BaHoro npoektyBaHHa CAD. Y npoueci iHTepakTMBHOI poboTH 3
TpusumipHoto moaennto B8 CAM-cucTeMi iHKeHep BU3HAYAE TPAEKTOPIT pyXy pi3anbHO-
ro iHCTpyMeHTa no 3aroTiBLi BUpoby (Tak 3BaHi CL-aaHi, Big cutter location — nonokex-
HS pi3yA), AKi NOTiM aBTOMaTMYHO BepudiKyroTbCA, BidyanisytoTbea (AnA BisyanbHoi ne-
PEBIPKM KOPEKTHOCTI) 1 06p06AsATLCA NOCTNPOLLECOPOM AN OTPUMAHHA NpPorpamm
ynpasniHHA (G-Koay) KOHKpeTHUM Bepctatom. CAM-cucTeMu Lile HasMBaKOTb CUCTe-
MamMM TEXHOJIOTYHOI NiAroTOBKM BUPOOHMUTBA. 3 MOMEHTY NOSIBU NepLUMX BepCTaTiB
3 YMK po BnpoBaaKeHHA HOBUX 0BPOOHMX LLeHTPIB 3’ABMAMCA Pi3HIi MOBM Nporpamy-
BaHHA 06po6Kn. CborogHi nporpamyBaHHA B G- i M-kogax € Halbisiblw nonyaspHUMm,
AKe NPUMHATO 3a cTaHgapT. MoBa G- Ta M-KogjiB FPYHTYETLCA Ha NONOXKEHHAX MixHa-
poAaHoi opraHisaLii 3i cTaHgapTm3auii (ISO) Ta AcouiaLii enekTpoHHOI NPOMMCNOBOCTI
(EIA) (Hankpaue nporpamHe 3abesneveHHs, 2022).
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o CAD/CAM-cucTeM 3apaxoBYIOTb, HanpuKknag, nNporpamHi NPoayKTM Komna-
Hii Vero Software Ta WorkNC, a Takox cuctemy 06AiKky Ta nnaHyBaHHA BUPOOHULTBA
Javelin i nporpamy ans nepernagy 1 pegarysaHHs 3D-06’ektiB WorkXplore. Y CAM-
CMCTEMAX BMKOPUCTOBYETLCA TPUBMMIPHA mMoaenb aeTani, cteopeHa B CAD-cuctemi
(HalKpalue nporpamHe 3abesneveHHsn, 2022).

AlphaCAM 3actocoByeTbcA ans 06pobKu y cdhepi BUpobHUMLTBA BUPOLIB 3 AepeBa,
KaMeHt0, NNacTUKy, MeTany Ta ckaa. Alphacam 3giiicHioe po3pobKy KepiBHUX Nporpam
ANA WMPOKOro AianasoHy AeTanel (Big npocTux Aetanei i 40 CKNAaAHUX KOMMOHEHTIB
mebniB, WO BMMaraloTb 5-koopanHaTHy 06pobky). Alphacam mae rpadiuHe cepenosu-
We 419 NPOEKTYBAHHA AeTanel i MoAentoBaHHA TexHonorii 06pobKM Ha BepcTaTax 3
YnkK.

Machining Strategist Designer — ue noty»kHuit 3D CAM-NpoAyYKT, KNI reHepye
ONTUMaAbHi YOPHOBI Ta uMcToBi TpaekTopii 3 UMK 3i cknagHUx popm, WO CTBOPHOOTLCA
BCiMa OCHOBHMMM cucteMamm 3D-moaentoBaHHs.

SURFCAM TRADITIONAL — ue cucTema TEXHONOTIYHOT NiArOTOBKN BUPOOHMULTBA],
po3pobka ¢dipmn SURFCAM. 3acHoBaHa Ha baratopiyHoMy [ocCBigi y BUPOOHMUTBI
OCHALLEHHSA A5 TOYHOIO INTTA B a@POKOCMIYHIN | MeaAnyHiit npomucnoBocTi. Cuctemy
BUKOPMCTOBYHOTb Y MPOMMUCIOBOMY AN3aMHI, MaKeTyBaHHI, MPOEKTYBaHHI 1 NiagroTosu,i
KepiBHUX nporpam 2-, 3-, 4-, Ta 5-koopanHaTtHoi dppesepHoi (X, Y, Z i 2 KyTU Haxuny
OCi iHCTpyMeHTa), TOKapHOi, eNeKTpoeposiliHOoi, Na3epHOi, NN1a3mMoBOi Ta BOAOPI3HOT
06p0o6KM Ha BepcTaTax 3 YMK (puc. 6).

Puc. 6. Surfcam Traditional

CAE-cuctemun (computer-aided engineering — nigTpymKa iH}XeHepHUX po3paxyH-
KiB) Npu3HayeHi A4NA NPoBeAEeHHS iHXEHEPHOro aHai3y XapaKTepUCTUK CKNALHWKIB,
L0 BMKOHYBAa/IMCA B CUCTEMAX aBTOMAaTM30BAHOIO MPOEKTyBaHHA. Y CAE-cuctemax
TaKOX BWKOPWUCTOBYETbCA TPUBMMIpPHaA moaenb Bupoby, ctBopeHa B CAD-cucTemi.
CAE-cuctemu e Ha3MBalOTb CUCTEMAMM iHXKEHepHOro aHanisy. lMoasa MOXKAMBOCTI
CTBOPOBATU TBEPAOTIIbHY MOZENb BMMAra€ AeTafbHOro ii onucy, NporHo3yBaHHA
eKcn/yaTaLiiHUX HaBaHTAXKEeHb, BKAOYAOYM BMIMB TEMNEPATYpPU, ONip cepesoBuLLa.
Taki cuctemn fatoTb 3MOry 3a ZLOMNOMOTOH PO3PaxXyHKOBUX METOAiB MOLENOBATH «MO-
BeAiHKY» NPOMMUCNOBUX BUPODBIB y peanbHUX YMOBax eKcnayaTau,ii. Mporpamu aBTo-
MaTU30BAHOIO KOHCTPYIOBAHHSA A4aloTb 3MOrY 3Z4iMCHIOBATM AMHAMiYHE MOZLENtoBaH-
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HS, NepeBipKy 1 onTuMmi3aLito BMpobiB i 3acobis ix BUpobHULTBA. TpaguuiliHa chepa
aHani3y OXONtOE aHaNi3 Hanpyru AeTanen i CKNagHMKIB METOAOM KiHLLEBUX enemMeH-
TiB, @aHa/i3 TENNOBUX | PIAVMHHUX MOTOKIB MeTogaMmn 064YMCNOBANbHOI MiAPOANHAMIKMY,
aHani3 KiHeMaTUKN, MOAENOBAHHA ANHAMIYHUX MEXaHIYHMX B3aEMOZN, MOAENHOBaH-
HA BUPOBHUYMX onepaLiiii (1TTa, npecyBaHHA TOLLO).

TpaguuiiHo BUAINAOTL TPM eTanu NpoBeAeHHA Byab-AKOro BMAY aHanisy B cucTe-
max CAE:

1) nonepeaHa obpobka gaHUx — NobyaoBa 3a reOMETPUYHO MOAENN0 BUPOBY
(CAD-gaHuMK), WO [OCNiOKYETbCA (HAanpUKAag, CiTKM KiHLEBUX €NeMeHTIB, TOYOK
NPWKNALAHHA CUA i iX BEKTOPIB);

2) aHani3 moaeni 3a LONOMOrOLO CreLiani3oBaHOro BMUpPiLllyBaya;

3) 3aBepluanbHa 06pobKa pesynbTaTie (Bisyanisallis pe3ynbTaTiB po3paxyHKiB ma-
TemMaTU4YHOI mogeni).

MpeactaBHMKammM cuctem NOBHOMYHKLIOHANbHOIO iHXXeHepHoro aHanisy € ANSYS/
Multiphysics, AI*NASTRAN i MSC.NASTRAN.

NiHilika npoaykTiB ANSYS npu3HayeHa ans po3B’s3aHHSA 33434 MeXaHiku TBepaoro
Tina, Wwo gedopmMyeTbca, abo OTpMMaHHS MOB’I3aHOrO PO3B’A3aHHA 3a4a4i MexaHiku
3 pillEeHHAM 3aBAaHb iHLWKX raaysei ¢isvku (Hanpuknag, rigporasoanHamiku, Tensio-
nepeHeceHHa abo enektpomarHeTnsmy). ANSYS Mechanical mictutb nosHuit Habip
NiHIMHKUX | HeNiHIMHKMX enemeHTiB, 6a3y maTepianiB Ta Habip meToaiB po3B’a3aHHA. Lie
A€ 3MOry /IerKo BUPIiLLyBaTU HAaNCKNAAHIWI Ta HAMKOMMIEKCHILLi 3aBaaHHs (puc. 7),
AKLLLO HaBiTb BOHU OXOM/OIOTb HEeNiHIMHMIA KOHTAKT (PomaHiok, 2001).

Multiphysics — nporpama gna mynbTUdisMUYHOro mogentoBaHHA. [lo cknaay
COMSOL Multiphysics® BxoauTb cepegosulle po3pobku moaeneit (aHrn. Model
Builder), ake gae 3mory npoiiT BCi eTanu (Big NobyaoBu reomeTpuyHOi mogeni Ao
Bi3yanisaLii pe3y/nbTaTiB MOAENOBAHHSA).

|

Puc. 7. ANSYS Mechanical. Po3nogin Tucky Ha Kosieci Hacoca

Mnatpopma COMSOL Multiphysics® micTuTb BeanKnin Habip 6a3oBux GisMUHKX
iHTepdeiciB (HanpuKknag, iHTepdenicn gna onucy MexaHiku TBepAMX Tif, aKyCTUKK,
riapoganHamiku, Tenaonepegadi, nepeHeceHHa XiMiYHUX PEYOBUH 1 eNleKTPoagNHAMI-

331



Lindpposa nnatdgopma: iHdopmaLiliHi TEXHONOTII B COLLIOKYNLTYPHIN cdepi 2022, Tom 5 Ne 2

KM, @ TaKoX aHani3 aedopmadii B’A3KONpYKHUX MaTepianis). PisnuHi iHTeppencn —
Le cneujanisoBaHi iHTepdenicn ana okpemoi iHKeHepHoi abo AocnigHUUbKOI ranysi.
BoHW AaloTb 3MOTy AOCKOHA/I0 KepyBaTu MOAE/OBAHHAM A0CAIAKYBAaHOIO $i3nyHO-
ro asuwa abo aAsuw, (Big 3aBAaHHA BUXiAHMX NapameTpiB modeni Ta AMCKpeTusauii
00 aHanisy pesynbratie). Ha puc. 8 NnoKasaHO MoAeNtoBaHHA PiBHA 3BYKOBOIO TUCKY
po3ciaHoro nonda ana yactotm 1.5 ki Ha BiacTani 100 meTpis Big NiABOAHOrO YOBHA
(BaHiH, MepeBepTyH Ta HagKkepHuyHa, 2006).

Puc. 8. PiBeHb 3BYKOBOIO TUCKY PO3CiSAHOro nons

PDM (product data management) — ynpaBniHHA AaHumm npo Bupib. MpusHayeHa
6e3nocepeHbO ANA PO3B’A3aHHA 3aBAaHb, MNOB’A3aHUX 3 PO3POOKOID KOHKPETHOro
NPOEKTY, By3/a, arperaty. Kateropis nporpamHoro 3abe3sneyeHHs, Wo Aae 3mory 36e-
piraTv gaHi npo Bupi6 y 6a3ax gaHux. o AaHMX Npo BUPI6 3apaxoBytOTb iHKEHEepHi
AaHi, TaKi AK:

— CAD-mopgeni Ta Kpec/ieHHs;

— umndposi maketn (DMU);

— cneumndikayii maTtepianis (BOM);

MeTafaHi, Wo MicTaTb iHbopMaL,ito Npo po3pobHMKa daay i NOTOYHUI CTaTyC
BiANOBiIAHOI KOMMNOHEHTMU.

Cuctema PDM pae 3mory:

— OpraHi3yBaTu CyMiCHUI AOCTYN A0 LMX AaHUX, 3abe3neyytoum ix NoCTiiHy uinic-
HiCTb, KepyBaHHSA 36epiraHHAM AaHWUX | JOKYMEHTIB;

— OpraHi3yBaTu KepyBaHHA NpoLecamu;

— OpraHi3yBaTu KepyBaHHA CTPYKTYpOto BUpObYy;

— opraHisyBaTu Knacuoikauito;

— OpraHi3yBaTu KaseH4apHe NaaHyBaHHS;

— 3abe3neyyBaTh BHECEHHS HEODXiAHUX 3MiH [0 BCiX BEpCi BUpODOY;

— MmogudikyBaTn cneymdikalito matepianis;

— fJonomaraTtu KoHoirypysaTu BapiaHTM BUPOOY, AOMNOMIXKHI dYyHKLI.

MpoTe HalBaxkAMBiLWIOW nepesaroto cuctemm PDM € ii BUKOPUCTaHHS BNPOAOBK
BCbOTO }KMUTTEBOTO LMKAY BUPOOY B MeXKax KOHLeNLii ynpaBaiHHA UMM LMKAOM. binb-
wictb PDM-cuctem gae 3mory o4HO4acHO NpautoBaTH 3 iHXKEHEPHUMN JaHUMU, OTPU-
MaHuMM Big, pisHux CAD-cuctem.
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BUCHOBKU. Y CTaTTi PO3rAHYTO NPU3HAYEHHS Ta AeAKi OCHOBHI QYHKLUIT cucrem,
LLLO BMKOPUCTOBYIOTbCA ANA aBTOMATU3aLii NPOEKTHUX POBIT, iHXXeHepHOro aHanisy,
yNpaBAiHHA TEXHONOTNYHUMM NPOLECaMM BUTOTOB/IEHHA BUPODOIiB, ynpaBNiHHA BepcTa-
Tamu Towo. YCi Ui cMctemu BiANOBIAAOTE BUMOTam LWOAO NiABULLEHHA ePEKTUBHOCTI
BUPOOHMLUTBA Ta BUBOAATb YBECb KOMMJIEKC POBIT Ha BUCOKWUI SIKICHUI piBEHb Y BCiX
rasy3nx, 4e BOHW 3aCTOCOBYHOTbCA.
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COMPUTER GRAPHICS. OVERVIEW OF CAD TECHNOLOGIES

The purpose of the article is to review computer-aided design systems (CAD systems),
types of CAD systems and their features.

The research methodology consists in reviewing and conducting an analysis of modern
technologies designed to automate design work in various industries, analyzing the advantages
and disadvantages of existing design systems.

The novelty of the study. The types of CAD systems, namely CAE/CAD/CAM systems,
which are used in various sectors of the national economy; classification and examples of
systems by application, namely architectural and construction (AEC CAD), mechanical (MCAD),
electronic (ECAD), technological (CAPP) are considered. The article also presents product data
management systems, engineering calculation support and analysis systems and examples of
such systems.

Conclusions. The material presented in the article makes it possible to form an idea of the
full life cycle of manufacturing a product in various fields of industrial and agricultural activity
from the preliminary design, which is designed by the system, to the final stage of design —
process control, preservation of complete information about the product from geometric
characteristics to the analysis and calculation of engineering characteristics, which include, for
example, solid mechanics and solving various problems in the field of physics, namely hydrogas
dynamics, voltage, electromagnetics Without these systems today it is impossible to imagine
high-quality production of structures, devices in any field of industrial and agricultural activity.

Keywords: computer-aided design (CAD) systems; machine control systems; engineering
calculation support systems.
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