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ITAPAMETPUYHE MOJAEJIIOBAHHA B CEPEJJOBHUIII AUTOCAD
ITPU BUBYEHHI TEXHIYHUX JUCHHUITJITH

Kapmnwk JI.B., laBinenko H.O., Ko63apes €.0.

PARAMETRIC MODELING IN THE AUTOCAD ENVIRONMENT
IN THE STUDY OF TECHNICAL DISCIPLINES

Karpiuk L.V., Davidenko N.O., Kobzarev E.O.

Baowcnueuti  inmepec  nmpedcmagisic  @uKopucmamHs
epaghiunoi  cucmemu AutoCAD 'y nowykax HO8UX
nioxo0ie 00 8uUGHeHHs PI3HUX OUCYUNTIIH, Oe 8i3Vali3ayis
npoyecy — 3HAXO0OMCEHHA  pIUWeHHA  NPONOpYilHa
cnputnammio ingopmayii cryxavem Kypcy (0cobauso
BAJCIUBO  OI1  BUKINAOAHHA  2paA@iuHUX  OUCYUNTIH).
Hapamempuune KpecnewHs — ye mMeXHONO2IA, WO
3aCMOCOBYEMbCA 8 NPOEKMAX 13 3ANEHCHOCMAMY, 5Ki
a6110Mb co00K0 36'A3KU U 00MedCceHHsT CmOoco8HO 2D-
eeomempii. A cmaodii NPOEKMYBAHHS  3ANEHCHOCHI
0army MONCIUBICIb NOCUTUMU BUMO2U NIO Yac pobomu
3 DI3HUMU NPOEKMHUMU PIWEeHHAMU abo nio uac
BHeCEeHMsL 3MiH. 3MiHU, Wo 6HOCAMbCA 6 00'ekmu,
MOHCYMB npusgecmu 00 a8MoOMamuyHO20
niocmpoioeanus  iHmwux — 00'ekmie 1 obmedcumu
MONCTUBOCIE 3MIHU BIOCMAHEl aO0 Kymosux eeauyun. B
HaoaHiti cmammi PO32NAHYMO NUMAHHA PO3POOKU
MOOYIsSL  napamempudnoi nobyoosu  meepoomiibHUxX
Mmodeneti 0ns epaghiunozo pedaxmopa AutoCAD 2022. B
OCHOBI pO3POOKU JIexHCUmdb  YHIBEpCATbHULL  AN20pUmM

nepemeopeHs. 2e0MempUUHUX Mooeneti y
napamempuyHi, wjo bazyemocs Ha ananizi DXF-gaiinis.
3anpononosanuii  nioxio  oae  3mM02y  BUKOHAMU

O0eKOMNO3UYilo CKIAOHOI meepOominbHOi MoOeni ma
chopmysamu napamempuyni ONUCU OKPEMUX 2papiunux
npuMimugis, wo 6xoosams 00 ckiady mooeni. Mooy
npUsHaueHuti Osl POWUPENHS 6A306UX MONCTUBOCHIEL
naApamMempuyHo20  MEEPOOMINbHO20 — MOOENOBANHS,
peanizoeanux y epaghiunomy pedaxmopi AutoCAD y

suenadi  OuHamiyHux 6aokie. OOHUM i3 OCHOBHUX
NPUHYUNIE CYUACHO20 THPHOPMAYITIHO2O NPOEKIMYBAHHS €
3ACMOCY6anHs  pI3HUX — ONOKI6, Yy  MOMY  HUCTL
napamempuunux. Ile 3naunow Mmipow npuckoproe i
asmomamusye — npoyec — CMEOPEHHs  NPOEKMHOI
JoKyMenmayii 6 — cucmemax — asmMoOMamu308aH020
npoexmysanns, Hanpukiad, 6 AutoCAD. Yce oc

OCHOBHUM HEOOTIIKOM Yb020 THCMPYMEHMY € RIOMPUMKA
auuie noGepxHesuUx MoOenell. Cmeopenns

MBEPOOMINbHUX — NApAMempudHux  Mooereli  3d
odonomoeoro  ounamiynux 0Oaoxie 6 AutoCAD He
nepedbaueno. Ilpocpama GUKOHAHA 3 GUKOPUCTNAHHAM
inmepgheticy npukiaoHo2o npocpamysanHs epa@iunoco
peoaxmopa AutoCAD i peanizosana y 6uensioi mMooyis
YHigepcanvHoi  asmomamu3o8anoi  iHpopmayiinoi
cucmemu.  Modyne — dac  3M02y  GUKOHY8AMU
napamempuzayiio  20mogux meepOOMiIbHUX Mooenell
0n  niOGUWeHHs  3pYYHOCmi  IX  NOBMOPHO20
BUKOPUCMAHHA.  3ACMOCY8aANHA  COPMOBAHUX  3d
00nOMO2010 MO0V  NAPAMEMPUYHUX MoOelell  0ae
MOCTUBICMb 30 KOPOMKUL YAC BUKOHAMU AHATI3 PI3HUX
KOHCMPYKMUGHUX —CXeM | YHUKHYMU NPUHYUNOBUX
KOHCMPYKmMopcvokux nomunok. I1i0 uac npoexmysanis
cucmeMu  MAKCUMAIbHO — Deani308aH0  NPUHYUN
MOOYIbHOCI, WO 0a€ 3Mo2y 8 Mipy HeobXxionocmi

posuwuprosamu il Qyukyionan  6e3  icmomHozo
KOpU2YBAaHHs paHiuie cmeopeHux Mooyis.
Knrouosi cnoea: meepOOmIinbHI Mooeri,

napamempu3zayis, aneopumm, AutoCAD, napamempuune
MOOEN08AHH S, OUHAMIYHULL OJIOK.

Beryn. [TapameTpruHe  TIpeACTaBICHHSA
TPUBUMIPDHUX MoOjejiel € HaiOunpml epeKTHBHUM
IHCTPYMEHTOM MOJIEIOBaHHS Ha ChOTOJHILIHIN
nenb. IlpakTuano Bci cyuacHi CAITP mMaroTh Ti un
IHII 3ac00M TapaMETPUYHOTO MOCITIOBAHHS, SK
JBOBHUMIPHOTO, Tak i TpuBuUMipHoro. B AutoCAD
IHCTpYMEHTApI TapaMeTPUIHOTO MOJICITIOBAHHS
peanizoBaHO Y BWTJIAAI AWHAMIYHHMX OJIOKIB, IIIO

JAIOTH ~ 3MOTY  CTBOPIOBATH  IapaMeTpUYHI
MTOBEPXHEB1 MOJIEITI.
SIkio  AKMiich  €JIEMEHT — 300paKeHHs

MOBTOPIOETHCS HA KPECIICHUKY 6araropa3oBo, Horo
JIONITLHO BHWKOHATH sK OyIoK. brmok — me Habip
00'eKTIiB, AKi 3TpymHoOBaHI B €IWHUNA iMEHOBaHHI
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00'ekT, 1O 30epiraerbes y Qaini KpeclieHHKa i
IOCTYITHUW myia pemaryBaHHS. Jlo ckmamy OmoKy
MOXKYTh BXOAMTH TpadidHi MPUMITHBH (BiIpi3KH,
MOJILTIHIT, KOJIa TOIIO) i TEKCT, IKMH HA3UBAETHCS
atpubytom [1-3]. Bnoku mua AutoCAD — e
MOCHIJIaHHS B 001aCTh TaHUX (Daiiry, Jie JIeKHUTh caM
omuc Onoky. Came TOMy IXHE BHUKOPHUCTAHHS
CYTTEBO CKOpOUYE po3Mmip (aiiny, a OTiKe, pecypcu
Ta Yac.

[lpy 1pOMYy aKTyambHUM  3aJIUIIAETHCS
3aBllaHHS ~ MapaMeTpus3alii  BXe  HasBHHX
TBEPIOTUIHLHUX MOJICTICH.

BuknagenHss ocHoBHOro wmartepiaiay. 3a
SKCIIEPTHUMU OLlIHKAMH, JI0 BICIMJICCSTH BiJICOTKIB
BY3JIiB 1 JeTayied  BUpOOiB, M0  3HOBY
PO3pPOOJIAIOTECSA, HE 3a3HAIOTh ICTOTHHX 3MIH Y
KoH(]irypauii, BigOyBaeTbcs mHIIE 3MiHA iXHIX
TEOMETPUYHUX napameTpiB. Besniu
koHCTpyKTOpchkuXx  CAIIP  marote  3Mory
MoaudikyBatd BuUpPIO, SAKUH TNPOEKTYETHCA, 1
MOBTOPHO BHUKOPHCTOBYBAaTH HOTO BXXE 3 HOBUMHU
napameTpaMu, alieé € TaKoX HH3Ka CHCTEM
(AutoCAD, ProgeCAD Tomo), sIKi HE MalOTh
MOBHOLIHHUX 3ac00iB MapaMeTpu4Hoi MOOYyAOBH
Mognenedl. Po3poOka aBTOMaTH30BaHOI CHUCTEMHU
MapaMeTPHUYHOTO MOJICITIOBAHHS 3 BUKOPUCTAHHSIM
TBEpIOTIIbHUX Mozenel Ha 0a3i AutoCAD nae
3MOry po3Bs3atd  mnpoOieMy mapaMeTpu3arii
MOJIETIeH JUIA II€T CHCTEMHU.

OpgauM 13 HadepekTuBHIMIMX THIIB 3D-
MoJIeIIeH, K BUKOPUCTOBYIOTh y
koHCcTpyKTOpchknX CAIIP, € TBepAOTIIEHA MOIETH
00'ekTa, MO a€ 3MOTYy CTBOPIOBATH TPOCTOPOBY
MoJIeJsIb 00'eKTa 1 TeHepyBaTH 3a HElO0 IOBHUM Halip
rpa¢iuHoi KOHCTPYKTOPCBHKOi JOKymeHTamii. Taki
MOZCNI MOXYTh OyTH Tiepenani B Oyab-IKy
PO3paxyHKOBY Iporpamy Ui aHaji3y MiIHOCTi a0o
1HIINX BIACTHUBOCTEU AeTali.

Y  rpadiuromy  pemaktopi  AutoCAD,
rourHaro9H 3 Bepcii 2006, 3aco0u mapamMeTpuIHOTO
MOJICJIIOBAHHSI ~ TPEACTaBICHI  JTUHAMIYHUMH
Omoxkamu. JluHamigHi OJOKM — II€ MapaMeTpHUYHi
rpadivHi IPUMITHBH, IO AalOTh 3MOTY AMHAMIYHO
3MIHIOBAaTH TII€BHI MapaMeTpu 3a JOIIOMOTOIO
omepamii 31 CHEUialbHUMH  TPUKYTHUMH
«pyukamm». KopuctyBau MoOXe HE  TiJIbKH
CTBOPIOBATH KOMITaKTHI1 0i0TioTEeKH 3
napameTpuyHUMU rpadiyHIMU Onokamu, a #
HajJamToByBaTH I1X «3a Micmem». Hapasi
TIEPETBOPCHHS B TMHAMIYHI OJIOKA MOKIIUBE TUTHKH
Ha OCHOBI JBOBHMIPHHX OJIOKiB, IO iCTOTHO
3BY)Ky€ TMEpeNiK 3aBJaHb, 110 BUKOHYIOTHCSA, 1
obMmexye MO>KJIUBOCTI BUKOPHCTaHHS
TPUBHUMIPHOTO MOJEITIOBAHHS.

Mopayas ¢opMyBaHHA NapaMeTPHYHUX
Moaeseii Ha 0a3i AutoCad. Ha mpakruii
HPOEKTYBAIBHUKY IIy’KE€ 4YacTO JOBOIAMTHCS MAaTH
copaBy 3 MOAENSAMH, IO MalTh OJIHAKOBi
KoHIrypallii, aje BiAPI3HAIOTHCS T€OMETPUIHUMU
MPOTIOPIIisAIMA 1 po3MipamMu. JIisg  TiABUIIICHHS
e(eKTHUBHOCTI  PO3B'A3aHHS  LHOTO  3aBAAHHS
NPU3HAYECHO aBTOMATH30BAaHMK MOJIYJb TeHepalii
napaMeTpHYHNX TBEPIOTIIEHUX MoJIeTIeH,
peanizoBaHui y CKIaji yHiBepcaJIbHOT
aBTOMATHU30BaHOL iH(popMaLiiHol CHUCTEMH,
MpeacTaBIeHol Ha puc. 1.

Monyns o0y 1oBH napaMeTpHUYHNX
TPUBUMIPDHUX MOJEJCH HaWTICHILIE B3a€EMOMIE 3
0yiokoM, 1110 3abe3rneuye poOoTy 3 TpadidyHUMHU
b6azamm mammx (I'BJI), OCKIIBbKKM Maibke BCS
HeoOxigHa iH(opMmamis Ans moOynoBu Mojemnei
po3TamoByeThes B 06a3i qanux. [4—6].

Monyns Bepudikanii rpadiuxoi inhopmarti

Kommnnexchuit
KOHTPOIIh 300paskeHb

KommiexcHa kopekuist
306paxeHs

Tlapavictprane
TpuBHMipHE
MozetoBans

Menemxep
IPOCKTIB

Tonosuii
MOLYJIb BHKITHKY
migcucTeM

Kopuctysay,

IarepaxmsHa
cucrema
ouiHIoBaHHs 3HaH

Cucrema

CYBL KEPYBaHHA

CIIEMCHTAMI
TpadivHnx
GiGiorex

Tpadiani Gasn
Puc. 1. ®yHKuioHaIbHA B3a€MO/IisI MOIYJIIB
YHIBEpCaJILHOT aBTOMaTH30BaHoi iH(popManiiHo1
cUCTEMHU

Hwmxue mepepaxoBaHi 0OCHOBHI (hyHKITIOHATBHI
MOYJINBOCTI MOAYJIS:

— Bumir i3 I'Bl sixicHOT (po3mipu, MaTepian) i
KiIbKiCHOT (mepemik aeTaneil) iHdopmarii mpo
TPUBUMIPHY MOJIEITb;

— Burar i3 ['BJ] rpadiunoi indopmaii,
MIPEICTABIICHOT Y BUTILSII PACTPOBOTO 300paskeHHS
TPUBHUMIPHOT MOJIEI;

— moOynoBa mapaMeTpu4yHOi MoZeni Ha
OCHOBI  oTpuManoi  iHopmauii  (TabmuuHa
nmapameTpu3artis);

— 3MiHA TEOMETPUYHUX  MpOHopmid  3i

30epekeHHsIM KOoH(pirypamii mo 3-x ocsax (PpyHKIis
MacmTabyBaHHS );

— KOpUT'YyBaHHS OTpuMaHOi iH(opmamii Ta
no0yZ0Ba Ha OCHOBI HOBHX JaHUX IapaMeTPUIHOL
Mozeli (TeoMeTpUYHA TTapaMeTpu3ariis);



BICHUK CXIOHOYKPAIHCBKOIO HALIOHANBHOIO YHIBEPCUTETY imeni Bonogumupa Jans Ne 2 (288) 2025 63

— Bi3yaumizalisi MapaMeTpUYHUX MOJAECIeH Yy
PEXKHMI [TOTIEPETHBOTO TTEePETIISAY;

— eKCHOpPT TapaMeTpUYHHX MoOAeNeHd y
cucremy rpadiuHoro npoektyBaHHs AutoCAD;

— aHami3 KpeclieHWKa, B SKUH 3MIHCHIOETHCS
EKCTIOPT MOJIeTTi (THUITH MIapiB, TUITH JIHIN, TOBIIIMHA
JIHIN TOIO);

— MOXIIUBICTh 3aBIaHHS Y MapaMETPUUHOI
MOJENI TaKuX BIACTUBOCTCH SK: Imap, THO i
TOBIIMHA JIIHIHA TOLLO;

— MOXIIUBICTh PO3MIIICHHS MMapaMETPUIHOT
MOZENI HAa HOBOMY Imapi 3 aBTOMaTHIHUM
CTBOPEHHSIM LIHOTO IIapy.

[licng BuIydYeHHS TEOMETPUYHOI MOAemi 3
I'bJl, poboTa 3 HEIO MOXE BECTHCS B OTHOMY 3
PEXHUMIB, TIEpEpaxoBaHUX Ha PHC. 2.

‘ I COMCETPHYIHA MOICIIb |

\—ﬂ Pexum « Sk e» |

o

Pesxumu «IlapameTpuzaniay

Pexum «MacirtabysaHHsmy |

]

Pexum «Tabmmana
napameTpH3aIliny

[
Ll

Pexxum «['eomerpuuna
napaMeTpH3aLiay

4

Puc. 2. BapianTit BUKOPHUCTaHHS T€OMETPUIHOT MOJIEII

Mogens MOKHa BUKOpPHCTOBYBaTH 0e3 Oynb-
SIKUX 3MIH Y pekuMi «SIk €», TOOTO, Mmicjas BUOOPY
Mozem 3 0a3m JaHWX BOHA OE3MOCEPEIHBO
EKCIIOPTY€ETbCSI Yy  BIOKpUTHH B  rpadiuHOMy
penakropi AutoCAD kpecleHuK s MOJANbIIoL
pob6oTH 3 HElO.

Pexxum «MacmraOyBanHs» mnependadae, o
MOJIeJIb MOXKe OyTH MponopuiiHO 30inbieHa abo
3MEHIIIEHa 3a OJHI€I0, KigbkoMa abo BciMa
koopauHaTHUMHE ocsMH (X, Y, Z). Lleit pexum mae
3MOTy 3MIHUTH TiIBKH TEOMETPUYHI pO3MipH
MOZENI  3arajioM, TeOMETPpUYHI  MPOIOpIIii
30epiraloThesl.

Pexxum  «[lapamerpuzawnisiy € OCHOBHUM
pexumom  moxyns. Came mig  wac  Horo
BUKOPHUCTAaHHS  BiAOyBaeTbCs  Tepexim  Bifg
reOMETpUYHOI Mozemi A0 mnapamerpuyHoi. Lleit
PEKUM HaJa€ MOMJIMBOCTI fK TaOMW4YHOI, Tak i
TEOMETPUIHOI ITapaMeTpH3aIlii.

BaxxmuBoto BiJIMiHHICTIO pexuMy
«[lapameTpusarisn» BiJ peXUMyY
«MacmrabyBanas» € Te, MmO I d9ac
MacIITa0yBaHHs 3MIHIOIOTBCS TEOMETPUYHI

mporopuii Bciel ageranmi koM, i BoHa abo

3MEHIITY€THCS/301bITYETHCS (oxHAKOBMIA
KOeQIIIEHT 32 TPhOMa OCSIMHU), a00 PO3TATYETHCS
(pi3Hi kKoedimieHTH).

[lig wac mapamerpu3anii Takox 30epiraerTbcs

3arajbHa  reoMeTpuuyHa  KoH(iryparis,  aie
3'SIBIIAETHCS MOJKJIMBICTb YaCTKOBOI{ ii
TpaHchopMalii 3aBASKH 3MiHI po3MmipiB  abo

KUTBKOCTI OKpEMHX JeTalleil y KiHLeBOMY BHpOOi,
aK JT0 TIOBHOT'O IXHHOT'O BUPOHKEHHS a00 3aMiHM Ha
IHIII aHAJIOT1YHi.

Pexxumu mapamerpusaliii, HpenCcTaBICHI B
MOAyJTi, € HaWmommpeHimumMu  HuHI  [3].
Tabmmunuit THIT TapamMeTpu3ariii — 11e 0a30BHiA THTI,
SIKMH € HEBiA'€MHOIO YaCTUHOIO OYb-SKOI CUCTEMH,
MOB'SI3aHOI 3 TMapaMETPUYHUM MOEITIOBAHHSM.
Mogenb  CTBOPIOETRCS HAa  OCHOBI  TaOIHII
napameTpiB. Y  po3poOneHiii mporpami i
napaMeTpHu BUTATYIOTbcA 3 0a3u naHux. [loTiM mi
JaHI TiAMaOThCS TEPeBipIli Ha KOPEKTHICTH 1
MOBHOTY. SIKIIO /JaHi HE BiJIMOBiIalOTh BUCYHYTUM
BUMOTaM, TO 3MIHCHIOETHCS TMOBTOPHHUH 3amuT 10
0a3n maHux. SIKIIO TepeBipKa MPOWIIIAa YCIIITHO,
TO KOPUCTYBaueB1 HATAIOTH BUOIpP: a00 3reHepyBaTH
OCTaTOYHY MOJEJb 1 eKCIIOPTYBATH ii B rpadiuHuii
penakrop AutoCAD, abo B pexuMi IonepeaHbOro
neperniiany [mo0aduTh MOJeNnb, IO BHHILIA,
OLIHMUTH 1ii, a TOTIM BHUPILIUTH, YU BapTO
eKCIIOPTYBAaTH, YH Hi.

Jpyruii THOD mapaMmeTpu3amii € THYYKIITUIM 1
MOTY KHIIITUM MEXaHi3MOM peajizamii HeoOXiTHuX
3aBJaHb, LI0 POOUTH HOro CKIAAHINIMM fK 3
MOTJISy MaTEeMaTHIHHUX PO3PAXyHKIB, TaK 1 3 OOKY
porpamMHOi peaizartii. Axe, 3pEIITOI0,
TEOMETPUYHHUNA THUI MapaMeTpH3amii 3BOAUTHCS 10
tabnuuHoro (K 1 Oynp-sIKMH  1HIOMH  THO
nmapameTpu3alii), OCKUIBKH OyIb-sKa MOJEIh
nepeOyIOBYETHCS 32 HU3KOIO NIEBHUX 3HAYCHB, a IS
HU3Ka 1 € Taluunsg — mapaMmerpiB, IO
XapaKkTepu3ylTh Mojenb. Jlo mepeBipku Ha
KOPEKTHICTh 1 TIOBHOTY JIOJA€THCS TEpeBipKa
TEOMETPUYHUX PpO3MipiB 1 mpomopuidd, o0
YHUKHYTH OTPUMAaHHS NPUHIMIIOBO HEKOPEKTHHUX
MOJEIIEH.

Ilicns  mpoXomkeHHS  BCIX  TMEPeBIpOK
KOPUCTYBa4 MOXe, SIK 1 y BHUINAAKy 3 TaOJINYHOIO
napameTpu3aiii€ro, abo eKCIopTyBaTH OTPUMAHy
monenr B AutoCAD 1 Bxke 3aco0amMu IHOTO
peaakTopa npoaOBKUTH POOOTY, a00 CKOpHCTATHCS
(OYHKIIEIO MONEPEAHBOr0 MEPErisgy MOICII.
CxeMy OIMCAHOTO ATOPUTMY HaBEICHO Ha pHC. 3.

OTxe, CTBOPEHHS napamMeTpuyHOl
TpUBUMIpDHOI MOJENi TiJ 4Yac BHKOPUCTAHHS]
cranmaptaux 3acobiB  AutoCAD mepembauae

BUKOHAHHSI TAaKOTO Habopy Jiil:
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— CTBOPEHHS JAMHAMIYHOTO JBOBHUMIpHOTO
OJIOKy, 1[0 BH3HAYa€ KOHTYp JETalli; MPU IOMY
MOJKJIMBE BUKOPUCTaHHS SIK T€OMETPHYHOI, TaK i
TaOJIMYHOI MapamMeTpu3aLii;

— BHKOHATHU BUTATYBaHHS 200 BUIaBIIOBAHHS
acoIliaTMBHOI TIOBEPXHI, 3aJaHOl JUHAMIYHHM
OJI0KOM, 13 MOJANBIINM 3aMUKAHHSIM HIDKHBOI Ta
BEPXHBOI IIOBEPXOHb KOHTYPIB.

Bubip reomerpruHoi
Mozeri 3 6a3n JaHuX

BubGip tany
NapaMeTpH3aIii

Tabnuuna
napaMeTpH3aLis

T'eomerpmana
napameTpusanis

OrpuMaHHs
XAPAKTEPHCTHK 0OpaHol
Mozeni 3 0asH JaHHX

BBeneHHEA XapaKTePHCTHK|
obparol Mozexni B
IHTEPAKTUBHOMY PekHMi

Tlepesipka
KOPEeKTHOCTI JaHHX

Tlepenipka Hi

KOpeKl'HUCﬁ HaHHX

" o I
epeBipKa po3MipiB 1
nponopuii

Tenepaliia napaMerpHuHoi
MOZIe B pesKuMi
TONEPE/IHBOrO NEPErTIAAY

A

T'enepanis
HapaMeTPHYHOI MOKeL

v

Excnopr napamerprunoi
mozerni B rpatiunmit
penakTop

Bisyanbauii
KOHTPO/IEL

h
Kineup

Puc. 3. ®opmyBaHHsS Monened 3 Pi3HUMHU THIIAMU
napameTpu3arii

Ilpu upoMy meperBOpeHHS  OJOKYy B
TBEPIOTIJIbHUI 00'€KT NPHU3BOAUTH OO BTPaTH
napamMeTpuyHO 3aJ]aHnuX XapaKTePUCTHUK.
[Iporiemypy CTBOpEHHS IOBEPXHEBOI MOJEII Ha
0a3i TuHAMIYHOTO OJI0Ka HABEJCHO Ha pHC. 4.

dopMyBaHHSI MapaMETPUYHOI TBEPAOTLNBHOI
MOJIeNIi 3 BUKOPUCTAHHAM PO3POOJICHOTO MOJYJIS
MOYMHAETHCA 3 TOUIYKY KpeclieHHKa B TrpadiuHii
0a3i maHuXx, y siKiid 30epiraeTbcst iHQopMaIis Ipo
BC1 KPECIICHUKH, IO 3HAXOAATHCS Ha KOMII'TOTEpi
KopHcTyBaua. ¥ 0asi JaHUX peani3oBaHO (QYHKIIIIO
MOLTYKY KpEecJIeHHUKa 38 KOHPIrypoBaHUM HaOOpOM
KpUTEpiiB, MO Ja€ 3MOTy IiCTOTHO ITiJIBUIITATH
e(EKTUBHICTB i€l MPOLIEAYPH.

> ) 4ds/632

Puc. 4. CTBOpeHHS MOBEPXHEBOT MOJIEII
Ha 0a3i AMHAMIYHOTO OJIOKY

[licns momyky i BuOopy moTpiOHOI Mozemni
npoBoauThesa i1 BimkputTss B AutoCAD. Ilotim
MOJJIMBE BUKOPHCTaHHS OJIHOTO 3 PEKUMIB
00poOKHM, HaBeIeHMX Ha puC. 2. 3aJeKHO Bil
00paHOTO pEKHMY MPOBOAUTHCS HANAIITYBAHHS
pI3HHX BIIACTHBOCTEH MO, IOYMHAIOYN Bif
3MiHH MacmTaly i 3aKiHIyIO4YH 3MiHOIO TeOMeTpii
OKpEeMUX JIeTalieil MoJeri.

Jns  BUKOHAHHS TapaMmeTpu3arii
BHKOPHCTOBYETHCSI BIKHO «ITobGymoBa
MapaMeTpUYHUX  MOJECJCH», IO A€ 3MOry
CTBOPHTH HOBY TapaMeTpuUyHy Mojenb abo
KOPUTYBaTH napameTpu BXKE HasIBHHX
MapaMeTpUYHUX MOJENeH i3 TOJANBIIOK  IX
reHepartiero (puc. 5).

Mozemnl

) ocipocnm nepmeTrasciont MORAASA
Moaens Aveywentsi Orporpewe Buon
Tewers yrpasmernor

[/ ) i)

Tapuserpas | Caofiorsa mogems | Dorynserenns |

Hunsenopawmte wogemr:

it Tiporana crcre -y
[rocroey
WEE
pautccAn)

Pegumiporsm napaserpht

TMopumowames x AutoCAD | |

TeaERTa |

Puc. 5. Bixao «IloOynoBa mapaMeTpUIHUX MOJIEIICID

[lone «HalimeHyBaHHS Mozemi» MpHU3HAYCHE
U1 BimoOpakeHHS Ha3BH IOTOYHOI MOJENi, a
TaKoX BHOOPY Mojiei 3 0a3u JaHHX.

Koopaunatu Moseni BigoOpaxaroThCs B OJIOIT
«Touka BcTaBKM» 1 3a7arOThCs BpPYYHY, 3a
JTOTIOMOT'OF0 BBEACHHS 3Ha4YCHb y 1oyt X,Y 1 Z, abo
BKAa3ylOThCS B IHTEPAKTHMBHOMY pEXHMI Ha
Kkpecienuky. biiokyBanHs 3 kHOnKM «Bka3zatu Ha
KPECICHUKY» 3HIMAETBCA IMNCIA  IAKITIOYCHHS
Moayns 1o penakropa AutoCAD.
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Crnin 3a3Ha4MTH, IO JIOKH KOPUCTYBad He
3MiCHUB BUOIp Mojemi, OUTBIIICTs EIEeMEHTIB
KepyBaHHS Ha (opMi Oy1yTh HEAOCTYIIHI.

Y Omoui «Pexxumm» BUOUpaeTbCA  THI
BUKOPHUCTAHHS TCOMETPUYIHOI MOMEIi. AKTHUBAIisA
pexumy «[lapamerpusamisy Hpu3Bene 10 HOSBH
610Ky 3 pexxumamu « TabnnyHa napameTpu3anis» i
«["eomeTpuyHa mapaMeTpu3alis», a BUOIp pexumy
«MacmTaboBaHICTEY TPU3BOAUTH 0 MOSIBU OJIOKY
«Macmrab no ocsx» (puc. 6).

Pexanvsr

@ Mopuerpioame

(" Macumrabupyenocn
Trm napaMeTpIc apor
" Tabmroax

(" Teomerpiryecxan

Pexaonr
" Tapamerpisame
* Macumebupyenocn)

Macurrab o ocxe

Puc. 6. Bubip pexxumy napamerpuzarii

[TogaTkoBe 3almOBHEHHS IapaMeTpiB MOCII,
10 CTBOPIOETHCS, 3AIMCHIOETHCSI HA OCHOBI aHAIIIZy
DXF-¢aitny mopmenmi, mo MICTUTh Hapu KOXIB i
acorriiiopanux 3Ha4eHb [4]. Koy BU3HAYAIOTH THITH
3HAYCHb, IO WAYTH 3a HUMH. [lapu KOmiB 1 3HAUCHB
YTBOPIOIOTH CEKIii, IO CKIaJaloThCsa 3 OKPEeMHX
3anmciB. Cepen IUX 3aIMCiB MICTATHCS BIIOMOCTI 1
PO TEOMETPUIHY MOMAETh 31 CKIAQIOBUMH i
npumituBamu. Lli  maHi MICTITBCS B CeKIii
ENTITIES, mo wmictute yci rpagiuni o0'ekTu B
KpECIJICHUKY.

Iadopmaris po NPUMITHBH, sIKa
BUKOPUCTOBYETbCA U1 MOJAJBIIOTO  aHAIi3y
KpeCIICHUKA 1 MICTUTh KOOPIWHATHA TOYKH BCTABKU
MPUMITHBIB Ta iXHI TEOMETPHYHI PO3MIpH
(moBXkMHA, MIUPUHA, BUCOTA TOIIO), 3aHOCHUTHCS B
Ta0JIHUII0 «AHAJI3 TEOMETPUIHOT MoJIeni» (puc. 7).
Ha  migcraBi  1mmx  mgaHux  (GOPMYEThCS
MapaMeTPUYHUN OITUC MOJIEII.

[Ticna oTpuMaHHs BCiX JaHUX HPO MPUMITUBH
TEOMETPUYIHOI MOJIEHI Ta 3BEICHHS iX y TaOJHIIIO,
HEOOXITHO MOPIBHATH IX 3 PCATHHUMH JICTASIMHU.
HalimeHnyBaHHs neTayi 3aHOCHUTBCS B TIPaBy
KOJIOHKY HaBIPOTH BiANOBIMHOTO IpUMITHBY. 11[00
3adikcyBaTH Ii 3B'A3KH, CIIiJi HATHCHYTH KHOIIKY
«lHimianizamis MIPUMITHBIBY. Otpumany
nmapaMeTpuyHy MOJENb Yy BUTISAAL  HAOOpy

napaMeTpiB MOXHa 36epeI‘TI/I I IIOJAaJbIIOTO
BUKOpPHCTAaHH.

¥ e =]
Drpems aokymenT l Aranus ‘ Wrumanusauvs npuiyiece

Cylinder, Beicora= 12.3765, Paauyc=1.1695 NleBan anbHAR HOXKa

Cylinder, Beicora= 12.3765, Paquyc=1.1695 | ABTOMATH3MpOBaHHan ‘W'E 1 6AUKHAR HOKKE

Cyinder, Beicoras 12.3765, Panwyc= 11695 | ypaupmanisauns npowna yenewro [BR 486433 HORKa

Cylinder, Beicota= 12.3765, Paauyc=1.1635

ok

{23 60KHAR HOXKE

Coxpaturs Mogens Mokasate napaneTpe!

Puc. 7. Pe3ynbrary aHasizy reoMeTprUyHOT MOJIEI

PenaryBanHs mapameTpiB €JIEMEHTIB MO
3mificHIOEThCS v BikHI «Ilapamerpny, HaBeACHOMY
Ha puc. 8.

[ 3 napamerpes =1
ant [Pagc [Beicara. [Raein [ Tun rpvenamuea. [Lowax [mm Y ]me F3
T e G T e
116% 123765 Cyinder 126654 126355
s 23 e w20
116 123 o s s
23 s 3051 o user oo

Puc. 8. BikHO pemaryBaHHs mapaMeTpiB MoJeNi

BucHoBku.  Anamiz  QyHKIIOHaIBHUX
MOJJIMBOCTEH PO3POOIIEHOTO MOJIYNS JIa€ 3MOTY
CTBEPIUKYBaTH, IO MHOro BUKOPUCTAHHS MdaCTh
3MOTY 3HAYHO MiJBUIIUTH €PEKTUBHICTh CUCTEMHU
AutoCAD y JacCTHHI apamMeTpUIHOTO
MOJCITIOBaHHSA. ['Hydki Ta TIOTYXHI 3aco0u
MapaMeTPUYHOTO MOJICTIOBAHHS TBEPOTITLHUX
00'eKTiB, TIPEACTABIICHI B PO3POOIICHOMY MOy,

3maTHi  €(PEKTHUBHO  JIONOBHUTH  (PYHKIIOHAI
nuHaMIYHUX 010KiB AutoCAD.
MoxumBocti  HOBHX  Bepcii  AutoCAD

Ha3WBAIOTh CIPABKHIM TEXHOJIOTIIHIM IIPOPUBOM,
SIKMH T1THO OLIHATH MIILHOHM KOPHUCTYBaviB I[LOT'O
nporpamMHoro  mpoaykry.  AutoCAD  craB
nmapaMeTpUIHUM, 1 Terep 3a OyAb-sSKUX 3MIH MiX
00'eKTaMU MATPUMYIOTECS 3a7aHl KOPUCTyBadaMHu
B3a€MO3B's3KH. Lle mae 3MOry 3Ha4HO CKOPOTUTH
yac Ha BHECEGHHA 3MiH a0 mpoekTiB. llosBa
IHCTPYMEHTIB po0OOTH 3 JOBUIBHMMH (opMaMu
3abe3neuye MOXIIUBICTb CTBOPIOBAaTU i
aHai3yBaTW HAWCKJIAIHILI TPUBHUMIpHI 00'€KTH.
Vci mepenivueHi Buile ImepeBard Ta  (pyHKIii
rpa¢iqHOro peaakTopa MOXYTh OyTH BUKOPHUCTaHI
B IIpoIieci BUBYCHHS IpaiuHUX TUCLUUILIIH K JUIS
CIyXadiB Ha CTamioHapi, Tak 1 OyTH BeIbMH
e(heKTUBHUMU ITiJT Yac AWCTAHIIIIHOTO HABYAHHS, &
TaKOXX MOXKYTh OyTH 3aCTOCOBaHI JiIsl CAMOOCBITH.
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TakuM YWHOM, BHUKJIAJICHE BHUIIEC BKa3ye Ha
BOXJIMBICTb BHBYCHHS  IapaMeTpH3allii  Ipu
TIITOTOBIII CTYICHTIB TEXHIYHUX CITCIIaIbHOCTEH.

[Napamerpuune MO/IETFOBaHHS MOXe
e()eKTUBHO 3aCTOCOBYBATHUCS Y IPOIIECI i ATOTOBKH
KypCOBHX Ta JUIUIOMHHX NpO€EKTiB. Tak, mpu
ctBopeHHi 3D-mozmeni pi3HHX KOHCTPYKLIH Ha
OCHOBI JUHAMIYHUX 0JI0KIB 3'IBIIIETHCSA
MOJJIMBICTh HE TITBKH aBTOMATUYHOTO OTPHUMAaHHS
BCiX HEOOXiIHUX BHIIB, PO3pi3iB 1 mepepisis, aie i
¢dopmyBaHHs  crierudikanii 32 JOIOMOTOHO
BUJIYYCHHs aTpHOyTIB OJIOKIB, IO € CKIIAJOBUMH
eleMeHTaMu KOHCTPYKIii. [lpu mmpomMy HeoOXimHO
po3yMmitH, 1O  e(pEeKTHBHE  BUKOPUCTAHHSA
IHCTPYMEHTIB TIapaMeTpu3aIii MOXKIMBE JIMIIEC 3a
YMOBH TJIIHMOOKOTO PO3YMIHHS T€OMETPHYHOI CYTi
X TPOIIECIB 1 BEIUKOI JOT19HOI POOOTH, 0 SKHUX
Mae OyTH TiATOTOBJICHUH CTYACHT Yy TMpoIeci
MMOYaTKOBOI reOMETPO-rpadiuHoT IMiArOTOBKH.
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Karpiuk L. V., Davidenko N. O., Kobzarev E.O.
Parametric modeling in the AutoCAD environment in
the study of technical disciplines

Of great interest is the use of the AutoCAD graphic
system in the search for new approaches to the study of
various disciplines, where the visualization of the process
of finding a solution is proportional to the perception of
information by the course student (especially important

for teaching graphic disciplines). Parametric drawing is

a technology used in projects with dependencies, which
are relationships and constraints on 2D geometry. And
the dependency design stages make it possible to tighten
the requirements when working with different design
solutions or when making changes.Changes made to
objects can lead to automatic adjustment of other objects
and limit the ability to change distances or angular
values. This article discusses the development of a
module for the parametric construction of solid models

for the AutoCAD 2022 graphic editor. The development

is based on a universal algorithm for converting
geometric models into parametric models based on the
analysis of DXF files. The proposed approach makes it
possible to decompose a complex solid-state model and
generate parametric descriptions of individual graphical
primitives that make up the model. The module is
designed to extend the basic capabilities of parametric
solid modeling implemented in the AutoCAD graphic
editor in the form of dynamic blocks. One of the basic
principles of modern information design is the use of
various blocks, including parametric ones. This greatly
speeds up and automates the process of creating project
documentation in computer-aided design systems, such
as AutoCAD. However, the main drawback of this tool is
that it only supports surface models. The creation of solid
parametric models using dynamic blocks is not provided
in AutoCAD. The program was developed using the
application programming interface of the AutoCAD
graphic editor and implemented as a module of a
universal automated information system. The module
allows you to parameterize ready-made solid models to
increase their reusability. The use of parametric models
generated by the module makes it possible to analyze
various design schemes in a short time and avoid

fundamental design errors. The system was designed to

maximize the modularity principle, which allows
expanding its functionality as needed without
significantly adjusting previously created modules.
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Keywords: solid-state models, parameterization,
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block.
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