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MOJEJTIOBAHH 30BHIIIHIX IIOBEPXOHBb JIETKOBOI'O ABTOMOBLIA
B TPUBUMIPHOMY ITPOCTOPI 3A JOIIOMOI'OIO CIIVIAUHIB

In: “ . o . o .
BIHHI/IIILKI/II/I HallOHAJIbHUU TEXHIYHUU YHIBCPCUTCT

BCTVII

Ha croromHiniHili 7€H B HACIIJIOK MOIIKO/PKEHb KY30BHUX JICTAJICH aBTOMOOLIIS i1 Yac eKCIuTyaTariii
HepigKo mocTae mpoOrieMa BiAHOBICHHA HOro 30BHIIHIX (opm, abo ix MonepHizauii. B cBoro uepry,
CYTTEBUMH (haKTOpaMH 3alMIIAIOTECA (iHAHCOBA YaCTWHA Ta 3HAYHI BUTpPATH dacy. B Takmx Bumamkax
3acTOCOBYIOTh 3D MozemoBaHHs. ['0JI0BHE MUTaHHS — B SIKOMY CaMe BHIQJIKy PaIliOHaJIbHO 3aCTOCOBYBATH
3D wmopenroBanHs. Hampukian, mpd HE3HAYHHX TMOMIKO/DKEHHSX 3aCTOCYBaHHS MOJCTIOBAHHS HE €
HEOOXITHUM, aJie MPU PEKOHCTPYKIIIT MiCis 3HAYHUX MOIIKOPKEHB IISH MiXi/l Ma€ IPaBoO Ha KUTTSL.

AHami3 ocTaHHIX JOoCHiKeHb 1 myOmikamiid. Bimomi nBa cmocobm crBopeHHs 3D 300paxeHHS
aBTOMOOUIS: ckaHyBaHHs [1] Ta MonemoBaHHs [2]. Meton ckaHyBaHHs Tnependadae BUKOPHCTaHHS
BHUCOKOSIKICHOTO CKaHepy JUisi OTpUMaHHsS TpuBHMIipHOiI Mojeni. Lleli Meron 3abe3mneuye BUCOKY TOYHICThH
orpuMmanHa 3D 300paxeHHs, aie BUMarae BHCOKOS(EKTHBHUX cKaHepiB. CkaHOBaHI MOJENi MOTPeOYIOTh
BUKOHAHHS JIOIATKOBOi Mpomeaypu, mpormecy peromororii [3—5]. Taki mozem oTpuUMamy IIUPOKE
3aCTOCYBaHHS Y BEIMKHX aBTOBUPOOHHKIB, OCKIJIbKM BOHU MPOBOJATH €Tall MPOSKTYBaHHS 33 JTOMIOMOTOO
3D mopemtoBaHHsA. Takok Ha CHOTOMHINIHIM NeHb OaraTo BimoMux BHpOOHUWKIB (Hampukiax, Porsche)
BUKOPHCTOBYIOTh BiJICKAHOBAaHI MOJIENi, IO TPOWUIUIA PETOIMOJIOTiI0, Ha calTax-KoH]iryparopax
aBTOMOOUIFHUX KOMIUTEKTaIii [6—8]. Take pinieHHs 103BONSIE€ MAHOYTHBOMY KITIEHTY 3a34aJerib mo0aunTH
CBOE€ 3aMOBJICHHS B 00’ €EMHOMY BUTJISIL 3 OYIb-SIKOTO PaKypcy Ta y OyAb-siKili KOMILIEKTAIIi1.

MopnentoBanHs crutaitHaMu [6, 7, 9], SK OauH i3 PI3HOBHAIB MOJETIOBAHHSI, XapaKTEPH3YEThCS
BHUCOKOIO SIKICTIO Ta JIeTalli3alliero, TOOTO, BIATBOPSHHSM BCiX MOJAPOOHI ACTaleld MoJeli, ajie pobora 3
HUMH TIOTpeOye BUCOKOT KBai(iKallii KOHCTPYKTOpA ISl OCTATOYHOTO BiZJOOpayKEHHS OBEPXHI BPYUHY.

Merta poGotm: 3ampomoHyBatu Tiaxin 3D mopnemoBaHHA (GopM Ky30Ba JIETKOBOTO aBTOMOOLIS 3
BUKOPHCTAHHSM OJHOTO 3 €()eKTHBHHUX CIOCO0IB — TEXHIKM MOJICITIOBAHHS CIUIAifHAMU.

B kiHImeBOMY MiJICYMKY CITiji 32 JIOTIOMOTO CIDIalHIB (TPUBHMIPHUX KPUBHUX) 3AIMCHUTH MOOYIOBY
CIUTaliHa Kapkaca, 110 JI03BOJINTH CHPOEKTYBaTH ab0 MOJEPHI3yBaTH €IEeMEHTH Ky30Ba; BIJTHOBUTH (OPMY
MIOIIKO/DKEHHUX €JIEMEHTIB Ky30Ba, SKIIO JIeTalb HEOOX1THO BUTOTOBJISTH HA 3aMOBJICHHS, Y TAKOMY BUIIAJIKY
3D Mozens 3acTOCOBYEThCS SIK MAOJIOH T MaitOyTHROT MAaTPHIIi AeTali.

OCHOBHA YACTHUHA

SIkicHe TPOEKTyBaHHS 30BHIMIHIX (OpPM aBTOMOOINS BHKOHYETHCS 3a JOMOMOTOI IPOTPAMHOTO
npoaykTy 3Ds Max (B wiii poOoTi 3anpornoHOBaHO MoieoBaHHs y Bepcii 3Ds Max 2014).

['onoBHMMU IepeBaraMu 3acTOCYBaHHS 0OPaHOTO MPOTPAMHOTO POAYKTY €:

— 3py4YHHH iHTEepdeic s KOpUCTyBaya;

— BEIIMKa KUTBKICTh HABYAIBHOTO MaTepiaiy Bij oimiiHOTO BUPOOHHKA MTPOTPAMHU;

— MOYKJIMBICTh 3aCTOCYBaHHS 0araTthox CIoco0iB MOJCIIIOBaHHS (HAMPHUKIIAI, 3a JOIOMOIOI0 KPECICHb
abo kamep; crutaiinamu a6o NURBS (B-cruraiinamu) Toro)

Jnst mpukiagy, 3 METOH MOJICIIOBaHHS 30BHINIHIX ITOBEPXOHb Ky30Ba CIUIAifHAMH, BHOpaHO
opurinaiabHe kpecinenns aBToMo0ist Chevrolet Corvette C3 1982 poky Bumycky (puc. 1).

HactynHuii Kpok — CTBOpPEHHS TPUBHMIPHHMX MPOEKLIH 3 KPECIeHb JUIsi MOJCIIOBAHHSA, a TaKOX
HAJIAIITYBaHHS BUMIPIOBATBHUX BEIMYMH «B cUeHi» (puc. 2). [nsg poboru, sK 3a3HA4YalIOCh BHILE,
BUKOPUCTOBYEThCS Nporpamue 3abesnedyenHss Autodesk 3Ds Max 2014. Ile mporpamue 3a0e3rnedeHHsT €
HaiOLIbII YHIBEpCATbHUM B TUIaH1 ()YHKLIOHANBHOCT] Ta LUISIXIB 3aCTOCYBaHHS, a TAKOX MAa€ JYKe 3pyUHUH
i kopuctyBada  iHTepdeiic. CTBOpeHHS Mozeni NOYMHAEThCs 3 JiHii. OOupaemMo  po3ain
«Create>Splines>Line». Ilicist cTBOpeHHS JIiHIT MPOBOAMMO OIEpaiii 1040 11 3riamKyBaHHs. [ mbporo
HATHUCKAEMO MPaBHIU KIIIK MUl ooupaemo moaudikarop «Bezier». 3 IBIs€ThCs BIAPI30K 3 1BOMA 3EJICHUMU
TOYKaMH Ha HOTO KIiHIIX, LEHTP SKOTO 3HAXOAUTHCS B BEPIINHI, sIKy MU Moan(ikyeMo. [lepecyBaHHsa Touok
LILOTO Bipi3Ka 3MiHIOKTH QopMy JiHil (crutaiina). [TokaszaHi HUXK4Ye PUCYHKH JEMOHCTPYIOThH BiJIIOBIIHICTh
CIUIaiiHa TOJIOBHMM BUTJISIIAM: BHTIISAY criepeny (puc. 3) Ta Bumsiay 3iiBa (puc. 4). Ilicias BcTaHOBICHHS
BiJNIOBITHOCTEH B IIPOCTOPi, MU OTPUMYEMO TPUBUMIPHHUI CILIAHH.
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Pucynok 1 — Kpecnenns aBromo6ins Chevrolet Corvette C3

Pucynoxk 2 — Tpu npoexii opurinanbsHOro Bigoopaxenss asromo0ins Chevrolet Corvette C3
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Pucynok 3 — Oneparrisi «cTBOpEHHsI CIUTAHHIBY Ha BUTIISIII CIIEPEy
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Pucynok 4 — Onepartist «CTBOPEHHS CIIANHIBY Ha BUTIISII 3BEPXY

HacTtymHuM KpoKOM € CTBOpeHHS KapKacy. 3ajada MoJsrae B TOMY, 00 CTBOPUTH CIUIaiiHu (puc. 5),
SIKi TIEpeJaf0Th YCi CKIIQJ0BI MOBEpXHI aBTOMOO1A (prc. 6—8). B mpomy Bumaaky — me cama ¢opMa Kpuia, a
TaKoX HOro apka.

Pucynok 5 — Crinaiian BepXHbO1 YaCTHHM KpHJla Ha BUTJISAL 3BEPXY

Jly’e Ba)XJIMBUM € MOMEHT BiIIOBIIHOCTI (JOpPMHU CIUIAHHIB yCIM IPOEKIisAM KpeciieHb. Hanpukian,
SIKIIIO OPiEHTYBATHUCS JIUIIE HA JIBI MPOEKIIii, a TPETIO HE 3aCTOCOBYBATH, TO PE3YJIbTAT MOJCIIOBaHHS Oy/ie
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He3aI0BUTLHUM. [loxuOKka Tpu MOJICNIOBAaHHI MOXKE NPHU3BECTH JO CTBOPEHHs XUOHOI MOBepxXHi. Takox
SIKICTh TOTOBOT TIOBEPXHI 3aJICKHUTD BiJ TOYATKOBOI SKOCTI KPECICHHS, SIKE BUKOPHUCTOBYBAJIOCH.
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Pucynok 6 — MopemntoBaHHS CIUTaifHiB O0KOBOi YaCTHHU KpUjia

l'onoBHA BUMOTa TIPW MOJICIIOBAHHI MOBEPXOHbB: BEPIIMHU PI3HUX CIUIAWHIB TTOBUHHI 3HAXOJUTHCH B
OJIHI# TOYI.

st 1poro BUAIISIOTHCA HEOOXiOHI BEpIIMHH, Ta BUKOPUCTOBYETbCS MonudikaTop «Fuse», skuid ix
MEPEMIIIy€e B CIIUIbHUH JJIs HUX HeHTp oceil. MoaudikaTopom «Refline» (3 nogarkoBoio omiiero «Connecty)
MOJKHa 00’ €THATH Mi’ COOOIO CIUIaliHU, CTBOPUTH JI0JaTKOBI BEPIIHNHH.

Hwxue nepepaxoBani iHIII YacTo BHKOpHCTOBYBaHi moaudikatopu: «Chamfer» (cTBoproe 3 omHiel
BEpIIMHM MEKiJIbKa, 10 JO03BOJIAE pOOWTH OinbIl IUTaBHI crulaiiam), «Insert» (BcTaBUTH BepUIMHY B
HEOOXIHY TOUKY CIUIaiiHa), «Attachy (00’ e€qHaHHS CIUTalHIB) Ta 1HIII.
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Pucynok 7 —Etanu MojientoBaHHS KpUiia aBTOMOOLIS

[lin wac MopemOBaHHS HEOOXiqHO OyTH YBaXHMM a0 (GOpPMH 00’€KTa, OCKIIBKH HEIPaBHIIEHO
moOymOBaHUM CIUTallH CTBOPHUTH aOCONIOTHO HEKOPEKTHY MOBEPXHIO. UMM OiNbllle JOMOMIKHUX CIUIANHIB
BUKOPUCTOBYETHCS — TUM TOYHIIIE Oy/ie TeHEpyBaTUCh cama MoBepxHs (puc. 9a, 0).

Haii6inpm onTMalsHUM BapiaHTOM € CTBOPEHHSI TaKOi CITKH 13 CIUIAiHIB, sSika 3a0e3Me4nTh HaHOiIbIIn
TOYHE TepeaaHHs GopMu 00’ €KTa 3a HAMEHIIIOr0 BUKOPHCTaHHS PECYpCiB.

Pucynok 8 — O6’eqHaHHs CIUIaiiHIB KpWJia Ta apKu
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Pe3ynbTaT MomemoBaHHS UTIOCTPYETHCS Ha puC. 9.

B) MOJIIrOHAJILHUI 00’ €KT

Pucynok 9 — Etanu neperBopeHHs crutaiiH-00’ekty B 3D mMozaens:
a) CIUTaiiH-00’€eKT; 0) CIUIaiiHu, 00’ €IHAHI B TOBEPXHIO; B) MOJIrOHAIILHUI 00’ €KT

Ha Takomy erami 00’€KT TOTOBHH J0 PYYHOIO JONPAIIOBaHHS, a caMme, BUKOHAHHS ONTHMi3allil
MOBEPXOHb, MoIM(iKaIlist opM MOBEPXOHB TOIO. He3HaYHMi HEJJOIK MOJICIIOBAHHS CIIAHAMH TOJISITAE y
TOMY, L0 Ay>K€ CKJIaJHO IepenaTH aeTaii Maaux GopM (YaCTHMHU ONTHKH Ta rabapuTHUX BOTHIB, IBIPHUKIB,
JI3epKal, JSKOPATUBHUX HeTajeil iHTep epy, Touio). ToMy MOJEIIOBAHHS MIUIKMX €JIEMEHTIB 3pydHille
BUKOHYBATH BPYYHY.

BHCHOBKU
3anponoHoBaHUI Minxin 3abe3medye AOCTaTHIM piBeHb Bisyalizalii 00’eMy Ky30Ba JIETKOBOTO
aBTOMOOLIIS Ta 03BOJISE:
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— CTBOPIOBAaTH B TPUBHUMIPHOMY TPOCTOPI CKJIAJO0BI Ky30Ba, B TOMY YHCII JUIsI OCOOIMBO CKJIATHUX
MOBEPXOHB;

— po3po0iiATH HOBI MoMdiKaIii MOeNi;

— OTPUMYBATH SKICHY TEKCTYDY;

— TIOJTIIMIITATH SKICTh CTBOPIOBAHOI TTOBEPXHI;

— 3320MI3/PKyBaTH 4Yac HA MOJICIIOBAHHS CKIIQJHUX TOBEPXOHb, SKIIO MOJICIIOBAHHAM 3aiMaeThCs
JOCTaTHBO KBali(hiKOBaHHIA OMEpaTop.

CITMCOK BUKOPUCTAHOI JIITEPATYPU

1. 3D ckanep.[Enextponnuii pecypc]. — Pexum noctymy: https://ru.wikipedia.org/wiki/3D-ckanep.

2. JIx. JIn. Tp&xmepHas rpaduka u anumanwms / Jx. JIu, b. Yap. — 2-e uza. — M. : Buesime, 2002. —
640 c.

3. IOpog A. P. Bizyaumizaiiiss 00’eMHOTO pillieHHS Ky30Ba JierkoBoro aBromo0iis / A. P. FOpos // Te3u
XLIV perionansHOi HayK.-TeXH. KOH(}. MPohecopChKo-BUKIATAIBKOTO CKIIAY, CIiBPOOITHHKIB Ta CTYACHTIB
VHIBEPCHUTETY 3 y4acTiO MpAIiBHUKIB HAayK.-JIOCJI. OpTaHi3amid Ta iHX.-T€XH. MPAI[iBHUKIB MiANMPHEMCTB
M. Binauni Tta obnacti (EnekrpoHHEe HaykoBe BHIAHHA MaTepianiB KoHdepeHuii, M. Binnums, 2015. —
Pexxum noctymy: http://conf.vntu.edu.ua/allvntu/2015/.pdf

4. FOpoB A. P. Bukopucranas HoBuX npoaatkiB CAD-cuctemu mms rpadidHOrO MOJETIOBAHHS Ky30Ba
aBTomoOus / A. P. FOpor // Tesu XLV perioHanbHOI HaykK.-TeXH. KOH(]. MpodecopchKo-BUKIANAIBKOTO
CKJIaJy, CIIiBPOOITHUKIB Ta CTYACHTIB YHIBEPCUTETY 3 y4acTio MpPalliBHUKIB HAyK.-I0CI. OpraHizamii Ta iHx.-
TEeXH. TpaIliBHUKIB MANpUEMCTB M. BinHnmi Ta obmnacti (EnexTpoHHe HaykoBe BHWJJIAaHHS MarepialliB
koH(pepenii, M. Biaaums, 2016. — Pexxum gocty-my: http://conf.vntu.edu.ua/allvntu/2016/.pdf5.

5. bynma A. T'. I'padiuni moxmem KoHcTpyroBaHHA ¢opMm Ky3oBa aBromoOins / A. I'. byna,
B. I1. Kyxens, A. P. FOpoB // Cy4acHi TexHOJOTrii B MaIMHOOY/{yBaHHI Ta TPAHCIIOPTi : HAYKOBHUU JKypHAL
—2016. — Ne 1(5). — C. 32-37.

6. Making of 'Mercedes S Class Millau' By Ali Ismail. [Enektponnuii pecypc]. — Pexxum noctymy 1o
pecypcey: https://www.3dtotal.com/tutorial/1111-making-of-mercedes-s-class-millau-3ds-max-photoshop-by-
ali-ismail-vehicle-car-mercedes-s-class.

7. 3d spline model of the body F2003 GA. [Enexkrponnuii pecypc]. — Pexxum goctyiy mo pecypcey:
http://www.sharecg.com/v/16409/3d-model/3d-spline-model-of-the-body-F2003-GA#.

8. Porsche AG - Dr. Ing. h.c. F. Porsche A. [Enextponnuii pecypc]. — Pexum moctymy no pecypcy:
https://www.porsche.com/international/.

9. Kyxenp B. II. Jlo nuTaHHs BapiaHTiB MOJIC/IIOBAHHS 30BHILIHIX MOBEPXOHb Ky30Ba JIETKOBOTO
aBtromoOust / B. I1. Kyxens, A.T. Byaa, A.P. IOpos // CyuacHi TexHOJOTii Ta NMEPCHEKTHBU PO3BUTKY
ABTOMOOIILHOTO TpaHCHIOPTY : Marepiaan X MDKHAPOJHOI HAyKOBO-IPAaKTHYHOI KoH(pepenmii, 23-25
xoBTH, 2017 p. : 30ipHMK HaykoBHX mpanbs / MiHicTepcTBO OCBITH 1 Hayku YKpaiHW, BiHHHUIbKUit
HalllOHAILHUN TeXHIUYHUHA yHiBepcuTeT. — Binaums : BHTY, 2017. — C. 114-116.

REFERENCES

1. 3D Skaner/ — Rezhim dostupu: https://ru.wikipedia.org/wiki/3D-skaner — 07.11.2014 g. — Zagl. z
ekranu.

2. Dzh. Li, B. Uer. TrYohmernaya grafika i animatsiya. — 2-e izd. — M.: Vilyams, 2002. — 640 s.

3. Yurov A. R. «VIzuallzatslya ob’Emnogo rlshennya kuzova legkovogo avtomobllyax»// Tezi XLIV
reglonalnoYi nauk.-tehn. konf. prof.-vikl. skladu, splvrobltniklv ta studentlv unlversitetu z uchastyu
pratslvniklv nauk.-dosl. organlzatsly ta Inzh.-tehn. pratslvniklv pldpriEmstv m. VInnitsI ta oblastl
(Elektronne naukove vidannya materlallv konferentsIYi, m. VInnitsya, 2015. — Rezhim dostupu:
http://conf.vntu.edu.ua/allvntu/2015/.pdf

4. Yurov A. R. «Vikoristannya novih dodatklv CAD-sistemi dlya graflchnogo modelyuvannya kuzova
avtomobllya» // Tezi XLV reglonalnoYi nauk.-tehn. konf. prof.-vikl. skladu, splvrobltniklv ta studentlv
unlversitetu z uchastyu pratslvniklv nauk.-dosl. organlzatsly ta Inzh.-tehn. pratslvniklv pldpriEmstv m.
Vlnnitsl ta oblastl (Elektronne naukove vidannya materlallv konferentsIYi, m. VInnitsya, 2016. — Rezhim
dostu-pu: http://conf.vntu.edu.ua/allvntu/2016/.pdf5.

5. Buda A. G. Graflchnl modell konstruyuvannya form kuzova avtomobllya / A. G. Buda,
V. P. Kuzhel, A. R. Yurov // Suchasni tehnologii v mashinobuduvanni ta transporti. Naukoviy zhurnal—
Lutsk: Lutskiy NTU — 2016 —#1(5) — S. 32-37

ISSN 2415-3486. Bichux mawunobyoveanns ma mparcnopmy Nel(7), 2018

32


https://ru.wikipedia.org/wiki/3D-сканер
http://conf.vntu.edu.ua/allvntu/2016/.pdf5
https://www.3dtotal.com/tutorial/1111-making-of-mercedes-s-class-millau-3ds-max-photoshop-by-ali-ismail-vehicle-car-mercedes-s-class
https://www.3dtotal.com/tutorial/1111-making-of-mercedes-s-class-millau-3ds-max-photoshop-by-ali-ismail-vehicle-car-mercedes-s-class
http://www.sharecg.com/v/16409/3d-model/3d-spline-model-of-the-body-F2003-GA

6. Making of 'Mercedes S Class Millau' By Ali Ismail — Rezhim dostupu do resursu:
https://www.3dtotal.com/tutorial/1111-making-of-mercedes-s-class-millau-3ds-max-photoshop-by-ali-
ismail-vehicle-car-mercedes-s-class

7.3d spline model of the body F2003 GA - Rezhim dostupu do resursu:
http://www.sharecg.com/v/16409/3d-model/3d-spline-model-of-the-body-F2003-GA#
8. Porsche AG - Dr. Ing. hc. F. Porsche A — Rezhim dostupu do resursu:

https://www.porsche.com/international/

9. Kuzhel V.P. Do pitannya varlantlv modelyuvannya zovnlshnlh poverhon kuzova legkovogo
avtomobllya / Kuzhel V.P., Buda A.G., Yurov A.R. // Materlali H mlzhnarodnoYi naukovo-praktichnoYi
konferentsIYi «Suchasnl tehnologlYi ta perspektivi rozvitku avtomobllnogo transportu», 23—25 zhovtnya,
2017 r.: ZbIrnik naukovih prats / Mlnlsterstvo osvIti I nauki UkraYini, VInnitskiy natslonalniy tehnlchniy
unlversitet [ta Insh.]. — VInnitsya: VNTU, 2017. - S. 114 — 116.

A.T. Bynal, B. I1. Kyme.m)l, A. P. IOpOB1

MOJEJTIOBAHH 30BHIIIHIX ITOBEPXOHb JIETKOBOI'O ABTOMOBLISA
B TPUBUMIPHOMY ITPOCTOPI 3A JOIIOMOI'OIO CIVTAUHIB

' BiHHMIBKUI HAIIOHATBHMI TEXHITHIIH YHIBEpCUTET

VY crarTi 3amponOHOBAHO 3aCTOCYBAHHS CIUTAWHIB 3 METOI0 MOJICIIOBAHHS 30BHIIIHIX TTOBEPXOHb
Ky30Ba JIETKOBOTO aBTOMOOLIS B TPUBHUMIpHOMY TpocTopi. B poboTi posrisgaeTbes onuH 3 eeKTUBHUX
CHOCO0IB CTBOPEHHS TPUBHUMIPHUX MOJIEICH — BUKOPUCTAHHS TEXHIKA MOJICIIOBaHHSI ciiaiiHamu. HaBeneno
QITOPUTM MOJIENIOBaHHS CIUTaHAMH, SIK OJWH 13 PI3HOBUIIB MOJCNIOBAHHS, SKUH XapaKTepU3yEThCS
BHCOKOIO SAKICTIO Ta JeTalli3alielo, ToOTO, BIATBOPEHHAM BCiX MOAPOOWIG AeTaneld Mojeni, ame podora 3
HUMH IOTpeOye BUCOKOT KBai(iKallii KOHCTPYKTOpa IS OCTATOYHOTO BiOOpasKeHHS MOBEPXHI BPYUHY.

Merta poboTu — 3amponoHyBatu miaxig 3D moxaenroBaHHS (OpPM Ky30Ba JIETKOBOTO aBTOMOOINS 3
BUKOPHCTAHHSM OJHOTO 3 €()eKTHBHHUX CIIOCO0IB — TEXHIKHA MOJICITIOBAHHS CIUIAifHAMH.

B xiHNeBOMY MiZICYMKY CIIiJl 32 IOTIOMOTOI CIUIAHHIB (TPUBUMIpPHHX KPUBHUX) 3IIHCHUTH MOOYIOBY
CIUIaifHa Kapkaca, IO J03BOJHTH CIPOCKTYBaTH a00 MOJEpHI3yBaTH €EMEHTH Ky30Ba; BiTHOBUTH (GopMy
TOIIKO/DKEHHX €JIEMEHTIB Ky30Ba, SKIIO JIeTalb HEOOX1JHO BUTOTOBJISITH HA 3aMOBJICHHS, Y TAKOMY BUIIAJIKY
3D Monens 3aCTOCOBYEThCA SIK MAOIOH 111 MaiiOyTHBOT MaTPUII IeTalli.

Knwwuoei cnoea: ky3o aBromo6ins, 3D Mojenb, cIulailH, TPUBHMIPHI MPOEKIii, 300pa)KeHHS,
rpadiyHe MO/ICITIOBAHHSI.
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A. Buda', V. Kuzhel', A. Yurov'

EXTERNAL SURFACES OF LIGHT CARS MODELING
IN THREE-DIMENSIONAL SPACES BY THE SPLINES

'Vinnitsa National Technical University

The article proposes the use of splines with the aim of modeling the exterior surfaces of a car body in a
three-dimensional space. One of the effective ways of creating three-dimensional models - the use of spline
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modeling techniques is considered in this paper. The spline modeling algorithm is presented as one of the
varieties of modeling, which is characterized by high quality and detail, that is, reproduction of all details of
the details of the model, but the work with them requires highly qualified designer for the final display of the
surface manually.

The purpose of the work is to offer the approach of 3D modeling of the car body forms using one of
the effective methods - spline simulation techniques.

In the end, splines (three-dimensional curves) should be constructed to make the spline of the frame,
which will allow designing or upgrading the body elements; restore the shape of damaged body parts, if the
part needs to be made to order, in this case the 3D model is used as a template for the future matrix of the
part.

Key words: car body, 3D model, spline, three-dimensional projections, image, graphic modeling..
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A.T. Bynal, B. I1. Kyme.m)l, A. P. IOpOB1

MOJIEJUPOBAHUE BHEITHUX MOBEPXHOCTEM JIETKOBOI'O ABTOMOBUJISI
B TPEXMEPHOM ITPOCTPAHCTBE C IIOMOLIBIO CINTAUHOB

1 o o v
BI/IHHI/IHKI/II/I HallMOHAJIbHBIN TEXHUYCCKUN YHUBCPCUTECT

B crathe mpemyiokeHO NMPHMEHEHHE CIUIAHHOB C IIEJIbI0 MOAEIMPOBAHUS BHELIHMX IOBEPXHOCTEH
Ky30Ba JIETKOBOIO aBTOMOOWIJII B TPEXMEPHOM MpocTpaHcTBe. B paboTe paccMmaTpuBaeTcss OIUH U3
3G PEKTHBHBIX CHOCOOOB CO37aHUSI TPEXMEPHBIX MOJICNIEH — WCIIOJIb30BAaHHE TEXHUKU MOJECITUPOBAHUS
crnaiiHamu. [IpuBeneH anropuT™M MOAENMPOBAaHMA —CIUIAHHAMM, Kak OJHA U3 Pa3sHOBUAHOCTEH
MOJICJIMPOBAHMS, KOTOPBI XapaKTepu3yeTcsl BBICOKUM KauecTBOM M JAeTalu3aleid, TO €eCTh,
BOCIIPOM3BEICHUEM BCEX MOAPOOHOCTEH JeTaneid moxaenw, HO pabora ¢ HUMH TpeOyeT BBICOKOM
KBaJM(PHUKAIUU KOHCTPYKTOPA JUIsI OKOHYATEILHOTO OTOOpayKEHHS TOBEPXHOCTH BPYUYHYIO.

Lenp paboTsl — npeanoxuts noaxon 3D moxenupoBanue ¢(opM Ky30Ba JETKOBOTO aBTOMOOWIA C
WCTOJIb30BaHUEM OAHOTO U3 3PPEKTUBHBIX CIIOCOOOB — TEXHUKH MOJEIMPOBAHUS CIIaiiHAMHU.

B xoHeuyHOM HTOTE CleyeT C TOMOIIBIO CIUIAifHOB (TPEXMEPHBIX KPUBBIX) OCYIIECTBUTH OCTPOEHHE
CIJIaifHa Kapkaca, 4TO MO3BOJIUT CIIPOEKTHUPOBATH MM MOJEPHU3HPOBAThH JIEMEHTHI Ky30Ba; BOCCTAHOBHUTH
(bopMy TOBpEXIECHHBIX JJIEMEHTOB Ky30Ba, €CIIM JeTajlb HEOOXOAWMO H3rOTaBIUBATH Ha 3aKa3, B TAKOM
ciryuae 3D MoJielb IPUMEHSETCA B KauecTBe I11a0JI0Ha JUIsl OyAyllei MaTpHUIlbl AETalIH.

Kntouegwvle cnosa: xy3oB aBTomoOmist, 3D Monenp, CIjiaifH, TpeXMEpHbIE TMPOEKINH, H300paxXeHHe,
rpaduuecKoe MOAEIUPOBAHHE. .
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