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VJIK 685.34.013 HAJIOTITA T.A.

XMeNpHUIIBKUH HaIllOHAEHUH YHIBEPCHTET

IMPUHIUIIN AHAJITUYHOI'O MOJAEJIIOBAHHA
ABPUCIB ITIPOTOTHUILY B3YTTHA

Mema. ©@opmysanusi NPUHYUNIE AHATIMUYHO2O MOOENIOBAHHS AOPUCI6 RPOMOMUNY G3YMMSL,
O0OIpYHMYBaHH KOHYenyii npomomuny G3ymms, po3podKka ingopmayiunoi cmpykmypu @Gopmysants
ananimuunoi Mooeni npoekmy8ants oemaneu 8epxy 63ymmsl.

Memoouxa. Buxopucmano meopemuuni ma NpakmuyHi OCHO8U NPOEKMYBAHHSA  G3VMMA,
MamemMamudHoi cmamucmuKy, KOMn'tomepHux ma iHpopmMayiinux mexHon02i.

Pesynomamu. Chopmogarno npunyunu aHamimuyHo20 MOOeT08AHHS, PO3POOIEeHO THGOpMayiiny
CMPYKMYPY AHANIMUYHOL MOOENi NPOEKMY8anHs 0emaell 63ymmsi, siKd 8Paxo8ye AHaAmoMO-MOP@HONoitHi
0cobaUBOCMI CIMONU | RIOBUWYE NPOOYKMUBHICIb KOHCINPYKIMOPCLKUX POOIMm.

Haykoea noeusna. Memoouuno o0tpyHmosano npunyuny nooyoosu aHaiimuyHux mooeiel abpucie
NPOMOMUNY G3yMmsi.

Ilpakmuune 3nauenns. Po3pobnena inghopmayitina cmpykmypa 00CiiodNcysamu 63aemo38'a30K Midic
AHMPONOMEMPUYHUMY  OOCTIONCEHHAMU CMON MA PIGHAHHAMU ONUCY aAOPUCI8 NPOMOmMuny 63ymms ma
0a3060i OCHOBU, A MAKOIC CMAHOBUMU KOOPOUHATNU KEPYIOUUX MOHOK aOpucie npomomuny 63ymms ma
0a3060i 0CHOBU, WO NIOBUYUND MOYHICMb NOOYO08U MA 00360 UMb CIBOPUMU YMOGU OJisl ABMOMAMU3AYIT
npoyecy npoexmyeanHsi.

Kniouoei cnosa: ananimuuna mooens, npomomun 3ymmsi, MOOeib, 63YMms.

Beryn. CyyacHu CcTaH pPO3BUTKY JIETKOI MPOMHCIOBOCTI BHMAarae mepexoay 10 HOBHX
NEPCHNEKTUBHUX, 1HHOBALIMHUX CHUCTEM NPOEKTYBAaHHS, IO JacTh 3MOTY BHUTOTOBIISTH
KOHKYPEHTOCIIPOMOKHY MPOAYKIIit0, 0COOIMBO MPHU BUXOJI 1 HA CBITOBUH PUHOK 1 cepTU(IKALIIO
Ha BIJIOBIIHICTh MDKHAPOAHUM cTaHAapraM. Lleil mpouec 0OyMOBIEHUH ITiI0I0 HU3KOKO TPUYHH,
cepell SIKMX 3HAuHE Miclle 3aiiMaroTh 3a/ladyi MPOEKTYBaHHS Ta BUTOTOBJIECHHS B3YTTs. OmHUM 3
KJIFOYOBHX MOMEHTIB BUTOTOBJICHHS TAKOT'O B3YTTS € SIKOMOTa TOYHIIlIE BpaXyBaHHS aHATOMIYHUX
XapakTepUCTHUK  CTON ~ Ha  BCIX  eTamax  IpOeKTyBaHHS,  3acTOCYBaHHS  CYYacHOIO
BHCOKOTEXHOJIOTIYHOTO 00JIaIHaHHS, 3a0€3MeUeHHS IKOCT1 MPOAYKIIii.

TakuM 4MHOM, BIPOBAHKEHHS HAa MiJIPUEMCTBI aBTOMATU30BAaHUX CHCTEM IPOCKTYBAaHHS
HEPO3PHUBHO TIOB'SI3aHE 3 BUKOPUCTAaHHAM HOBHX IPOTPECHBHUX TEXHOJIOTIH 3 BUKOPHUCTAaHHSIM
OCHOB aHaJIITU4HOI reometpii [1-3]. PimeHHs HayKOBUX 1 MPUKJIAJHUX 33/a4 y Taly3i IHKEHEPHOI
reomMerTpii CrpsiMOBaHE Ha JOCSATHEHHS ONTUMAIbHUX aHAIITUYHUX Ta TCOMETPUUYHUX MOJEIeH
OMHCY KOHTYPIB, 110 3a0€3Me4yI0Th HAHOUIBII SKOMOTa O1JIbIIIe BUMOT.

[lpukmagu BITYM3HSHUX HAYKOBHUX PO3POOOK 3 3aCTOCYBAHHSM JCSKHX acCIEeKTIiB
AQHATITUYHOTO MOJICIIIOBAHHS TpEJCTaBlieHl y [4-6], omHaK iX 3acCTOCYBaHHS ISl MPOCKTYBaHHS
B3YTTS IPAKTHYHO HEMOKJIIMBE. [CHYIOU1 crieliabHI 3aKOPIOHH] TTPOTrpaMHi IPOTYKTH JT0O3BOJISIOTh
AKICHO Ta 3 MEHIIMMH BUTpaTaMH INPOBOAMTH HEOOXiJHY KOHCTPYKTOPCBKY Ta TEXHOJOTIYHY
miAroToBKy BHpoOHHMITBA [7-9]. OpjHak, SK MNpaBWIO aHATITUYHUI amapaT MpPOTrPaMHOTO
3abe3neueHHss CAIIP HeBimoMuil 1 onepaTHBHOMY KOPETYBAHHIO HE IIJUIATAE, IO TAKOX 3BYXKYE
paMKH 3acTOCyBaHHS MeToxy. BapiaHTu, KoM BUXiJHA MOJEIb IHTEPIPETYETHCS SK MHOKHUHA
MarepialbHUX TOYOK HACTUIBKM YCKJIQAHIOE TPOrpaMHE 3a0€3MEYeHHS, M0 BOHO MOXKE
pealli3oByBaTUCh TUIBKM Ha JOCTATHHO MOTY>KHUX KOMII IOTE€paxX, UMM 1 MOSICHIOEThCS 1X 3Ha4YHa
BapTICTh.

Otxe, po3poOKa MPUHIMITIB aHATITUYHOTO MOJEIIOBAHHS HAa BCIX €Tamax IMPOCKTyBaHHS
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B3YTTS JacTh 3MOTY 3a0e3NeUUTH KOMIUIEKCHE BUKOHAHHS MPOEKTHHX pPOOIT NpHU 3HAYHOMY
CKOpPOYEHHI iX TEpMIiHIB 1 OJHOYACHOMY MiABUINEHHI SKOCTi. OCHOBHOIO METOIO MPHU IBOMY €
MOCTIHE 3HMKEHHS CO0IBapTOCTI MPOAYKII, IO BHUIYCKAETHCS 1 OHOBJICHHS ii aCOPTUMEHTY,
TIOJTINIIICHHS TTOKA3HHUKIB HaIIMHOCTI, PEMOHTONPUAATHOCT1, EKOHOMIYHOCTI, €CTETHYHOCTI, TOIIIO.

IlocranoBka 3aBaanHsi. [lomsirae y dopmyBaHHI NMPUHIUITB aHATITUYHOTO MOJICTIOBAHHS
aOpUCIB MPOTOTHITY B3YTTsA, OOIPYHTYBAaHHs KOHIICTIII MPOTOTHITY B3YTTS Ha OCHOBI aHaTI3y
aHaTOMO-MOP(]OJIOTIYHHUX BIACTUBOCTEH CTOIM 13 3aCTOCYBAHHSAM CIIAHOBUX KPHBHX.

Pe3yabTaTn nocainkenb. HaifOinpin iHHOBAIIHOIO 1 MEPCIIEKTUBHOIO OCHOBOIO IPOIIECY
MIPOEKTYBAaHHS, Y TOMY YHWCII aBTOMAaTH30BAHOTO, € CTBOPEHHsS Ta BIPOBA/DKEHHS B IPAKTHKY
METOIB AHATITUYHOI TEeOMEeTpii 3 BHKOPHCTAHHSIM CYyYaCHMX KOMIT'IOTEPHHUX TEXHOJIOTIH, IO
J03BOJISIIOTH ICTOTHO CKOPOTHUTH TEPMIHU MIATOTOBKH BUPOOHHUIITBA HOBUX MOJIEIICH.

Jnst agexBaTHOi PO3pOOKH aHAMITHYHHUX MOJENICH 3ampONOHOBAHO HACTYITHI MPUHIIMIIH,
KOTPHUX HEOOX1HO MOCITIIOBHO JOTPUMYBATHCS:

- TIOCTaHOBKA 3aBJIaHHSA, BHU3HAU€HHS O0O0'€KTa MOJEIIOBAHHSA, B HANIOMYy BUIAJAKY L€
KOHTYPH, SIKi ONTUCYIOTh MPOTOTHIT;

- BHU3HAUEHHS €JIEMEHTIB Ta (HaKTOpiB, KOTPI BIJIMBAIOTh HA KiHIIEBY MOJENb Ta MOBUHHI
000B’s13KOBO BpaxoBaHi (OCHOBHI aHATOMIYH1 TOUKH, eprOHOMIYHI TOKa3HUKH);

- OOrpyHTYBaHHS IUTICHOCTI MOZIE;

- aHaJIi3 B3a€MO3B’A3KIB €JIEMEHTIB MOJIEIII;

- moOynoBa iHGpOpPMaIIfHOI CTPYKTYpPH, BCTAHOBJICHHS 11 (DYHKIIiH, TOTOI)KCHHS CIIEMCHTIB
MiX c000I0 Ta iX MOCHigoBHE 00’ € THAHHS;

- (opmynroBaHHS KOHIENIi aHANITUYHOI MoJemi, O0a3ylouuch Ha MiHIMUTI3amil Ta
JOCTaTHOCTI KPHUBHX, KOTpi 3a0e3rneuyBaiv O BUKOHAHHS yYMOBH O€3MEPEPBHOCTI Ta TJIAIKOCTI
OIHCY peaTbHUX 00’ €KTIB;

- po3poOKa aIropuTMIB JUIA 3HAXOPKEHHS KEPYIOUUX TOYOK CIUTAHHOBHUX KPUBUX a0pPHUCIB;

- OTpPUMaHHS F€OMETPUYHUX MOJIEICH;

- po3pobKa MpOrpaMHOro amapary AJsi aBTOMaTH30BaHOI MOOYIOBU KPUBHX XapaKTEPHHUX
abpucis.

3anponoHoBaHO ISl MPOEKTYBaHHS HOBHX MOJEJEH B3YTTs KOPUCTYBATHCS AAHUMHU IIPO
MEBHUM KOHCTPYKTUBHUU MPOTOTHUII, KWW pEaTbHO MPEICTABICHUNM TE€OMETPUYHOIO MOJIEIIIIO
MOBEPXHi KOJOAKHU. ['eoMeTpruyHa MOCIIb MICTUTh 1H(GOPMAIIIIO PO KOOPAUHATH KOHCTPYKTHBHUX
TOYOK aHAIITUYHOI MOJIENII Ta aHATITHYHUHA omuc abpucy mozaeni. OTXe, MPOTOTUN B3YTTS K
IHAVBIAyalbHE BiITBOPCHHS TMOHSITTS «KOJOJKa» MOBHHEH BIAMOBIAATH B SKOMOTa OUTBIIIN Mipi
aHaTOMO-MOP(OJIOTIYHUM BJIACTUBOCTSM CTOIH, BPaXOBYIOUH BCl JIOKAJIbHI ii 0COOIMBOCTI, YUM B
nepury 4epry i 3abe3nedyBaTUMEThCsl palioHayibHe MpoekTyBaHHs /IBB. Tomy Ha BigMmiHy BiX
CTaHJIAPTHUX KOJIOJAOK MPOTOTUIl B3YyTTS, HAacaMmIiepell, MOBHHEH MaTH pealbHY 3JaTHICTh Ta
MIPUCTOCOBYBAHICTH /IO OTIEPATUBHOTO BU03MIHEHHS 3 METOIO BIITBOPEHHS OCOOJIMBOCTEH CTOII.

B oOCHOBI mpoTOTHNY JI@KHUTH CTOMA B BHUXIAHOMY IIOJIOXKEHHI. TEOpEeTHYHO BOHA
npeAcTaBisie CO00I0 MHOKHMHY TOYOK, aHATITUYHO ONMMUCAHMX Y BUTJISAAI (PYHKINT MEBHOTO BHIY 200
CHCTEMH T[apaMeTPUYHHMX piBHAHb S=S(X,y,z) (BiCb Z HampaBicHAa MEPICHAUKYIIPHO
TOPU3OHTANBHIN TUIONINHI, B SIKii po3TamioBaHi oci X Ta Y). OCHOBHOIO 03HAKOIO ITOYATKOBOI CTONHU
€ Te, 10 BOHA (PIKCYeThCS B HPUPOAHIM (opmi, ToOTO Ha 6a30Biif MIOCKIM TOPU3OHTAIBHIN
wiomuHi. B peanbHOMY cTaHi cTOma XapaKTepU3yeThCsl MEBHUM, a YacoM 1 3HAYHUM,
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MEePepOo3MOIITIOM CKJIAIOBUX peakKilii BiJi rOpu30HTaIbHOT ToBepxHi. [1oB’s13aHe 1e 3 TUM, 110 CTOoma
y B3YTTI NPaKTHYHO 3aBXKIW B TiM YW IHIMUK Mipi TigHATAa HajJ 0a30BOK TOPU3OHTAILHOIO
MMOBEPXHEIO B IT’ATKOBI YaCTHHI 32 paxyHOK PI3HHUII BHUCOT KaOJIyka Ta IiIONIBU B My4KoBii 1, 5.
Croma y B3yTTI BIZIPI3HIETHCS Bij] MOYATKOBOI HE TIIBLKH B MIEPIIY YEPry 3MIMICHHSIM TOYOK IO OCi
Z, ale 1 TEBHOI 3MIHOIO B3aEMHOI OpIi€HTAIlll KICTOK CTOIH, OCOOJIMBO B HOCKOBO-ITYYKOBIH
yacTUHI. B meBHUX MICISIX CTOMM y B3yTTi, HANPUKIAJ, B 3aMaJMHAX MK Cyriio0amMu, MOXHa
BUJUTUTH TIHBOBI JUISHKH Ta, BIAMOBIAHO, TIHROBI 00’€MH, B SIKHX HE TIJIBKUA MPOOIEMATHYHO
3a0e3MeYnTH TMMOBHE NPUJISTAHHS JeTaliell BepXy, aje 3 TOYKH 30py 3PYyYHOCTI B3yTTS BOHO B
OCHOBHOMY 1 He moTpiOHe 2. Jlnsa 3abe3meueHHs TEIUIONMPOBITHOCTI HABKOJO CTOMHU AOLIIHHO
3a0e3neunTH MeBHUH ririeHiyanid mpoctip 3. Ilin yac XOAiHHA 3MIHIOIOTBCS HE TIJIBKH B3a€EMHE
po3TanryBaHHsI YaCTHH CTOMH, ajie 1 popMa Ta po3Mipu MEBHUX MOMEpeyHUX mepepisi ii. Tomy B
JESKUX MICIIX HEOOXITHO BBECTH JOJATKOBI KiHeMaTH4HI 00’eMu. HapemTi B3yTTsS NMOBHHHO
BI/IMOBIIATM BUMOTaM CyYaCHMX MOJHHMX TEHJEHIIIHA, HEeoOXiTHO BBECTH 00’€MH, OOIPYHTOBaHI
(YHKIIIOHAIBHUM Ta XYAOXKHIM pimeHHaM wmoneni 4. CyKyImHICTh TepepaxoBaHUX O0’€MiB 1
dbopMye MOHATTS MPOTOTHUIY (pHC.1).

Puc.1. Cxema ¢popMyBaHHS IPOTOTHUILY:
1 - croma; 2 — TiHboBi 00’emu; 3 — ririeniunuii mpocrip;
4— PpyHKUiOHAIBLHI T Xy/10KHi 00°€Mu; 5 — BHCOTA KadIyKa

OTxe, IPOTOTHIT B3YTTSI € YMOBHUM BIATBOPEHHSIM aHATOMO-MOP(]OIOTIYHUX BIACTUBOCTEH
CTOIH, BUXIJIHUM €JIEMEHTOM OTPUMAaHHS OCHOBH JUIsI KOHCTPYKTOPHO-KOMIO3HLIHHUX PIlLICHb Ta
OIMCAHUA 3a JOIIOMOI'OK0 aHAIITHYHOI MOJIEII.

[TpuHIIMTIOBOIO BiIMIHHICTIO MPOTOTHUITY B3YTTS BiJ] CTAHAAPTHUX KOJIOJOK HacamImepen €
T€, 10 MPOTOTHN (POPMYETHCS HAa AHATITUYHIN OCHOBI, a II¢ BIJKPUBAE IIISAX 10 ONMEPATHUBHOI
Moaudikallii Horo B 3aJIEKHOCTI BiJl IHAUBITyaIbHIX OCOOJMBOCTEH TTOYAaTKOBOI CTOIIH.

Ha puc. 2 HaBeaeHo iHdopmauiiiHy CTPYKTypy (OpMyBaHHS aHAIITUYHOI MOJENi
MIPOEKTYBaHHS JeTalIell BEpXY B3YTTs, KOTpa nepeadavae po3poOKy aHATITUYHOTO anapary 3B’ A3KiB
MK pPO3MIPDHMMH XapaKTEepUCTHKaMHM CTOMHM, MPOTOTUIY B3yTTS Ta 0a30BOi OCHOBH 3

BUKOPHUCTAHHIM aHATITHYHHUX Ta EMITIPUIHUX 3JICKHOCTEH MiXK MapaMeTpaMu 3MIHHHUX.
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KEHHA
CTOIl

OK XAPAKTEPHUX

SEPHEHOT 3AJTA
ATHOBUX KPMU]

DUOK CIUTAMHOBUX

KEPYIOUI TOUKH !
KPUBIX ABPUCIB _ XOJIY BIJI CTO
[IPOTOTHUITY

KEPYIOUYI TOUKU

EPEXOLY BI
BUX KPUBUX AYBIA

OTHITY 10 BA3
OCHOBH

PSIMOI 3AJIAY
AMHOBUX KPU
3ABE3IIEYEHHS

BOI OCHOBU BEPXY

TIPOEKTYBAHHSI IBB
3 BPAXYBAHHSIM OCOBJIMBOCTEI _
) [OCOBIMBOCTI KOHCTPYKIIT
MOJEJIL, AHATOMII CTOIY, ¢ B3VTTS TA TEXHOJIOTT
TEXHOJIOTTi BATOTOBJIEHHS |V BUTOTOBJIEHHS

Puc.2. Indpopmauniiina cTpykrypa

171



ISSN 1813-6796
BICHHUK KHYTJ Ned (112), 2017

Mu3aitn ma mucmeumeo3Haecmeo
Design & Art Appreciation

I{s meTomuka 3a0e3medye MOXKIIMBICTH MPSMOTO MEPEX01y BiJl CTOMU 10 OE3MOCePETHHOTO
IpoIiecy MPOEKTYBaHHA JAeTaleld BepXy B3YTTA 3 MO3MLI{ MiABHILEHHS MPOAYKTHBHOCTI HPOLECY
MIPOCKTYBaHHS Ta 3 3a0€3MEUCHHSIM MaKCHMaIbHO MOKJIIMBOT TOYHOCTI.

BucHoBKH. BCTaHOBIIEHO aKTyallbHICTh HOBOT'O IMiJXOAY A0 MPOLECY MPOEKTYBaHHS B3YTTS
3 METOIO TTOKPAIICHHS HOTO SAKOCTI Ta KOHKYPEHTOCTIPOMOXXHOCTI B yMOBaX Cy4acHOTO pUHKY. Taki

BiJIKpUBAIOTHCS 13
IpOIeCy MPOCKTYBaHHS

MOXJIMBOCTI

aBproMaru3arii 13

BIIPOBA/I’KCHHAM
34CTOCYBaHHIM

IHHOBAI[IMHUX MPHUIOMIB JH3alHYy Ta
AHAITUYHOTO MOJIEIIOBAHHS.

3anponoHoBaHi OCHOBHI NMPUHUMNHN (OPMYBAaHHS aHAJTITHYHUX MOJAEJEH, OOTPYHTOBAHO MOHSTTS
nporotunty. CpopmoBana iHpopMaliitHa CTPYKTypa MpuAaTHA i1 €PEeKTUBHOTO BpaxyBaHHS ii B
mpoleci TPOEKTYBaHHS B3YTTS 1 cCopusie 3a0e3MeueHHI0 BHUCOKOI SIKOCTI 1 OMEepaTUBHOCTI

BIIPOBAJPKEHHSI HOBOT'O aCOPTHUMEHTY.
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NPUHIUIIBI AHAJIMTUYECKOI'O MOJEJIUMPOBAHUA ABPUCOB IIPOTOTUIIA OBYBU
HAJZIOIITA T.A.

X’l/t@ﬂbHML{Kuuv HaquHafleblﬁ YHUeepcumem

Ilens. @opmuposanue npuHYUNOE AHANUMUYECKO20 MOOEIUPOSAHUS AOPUCO8 NpOmMomuna ooysu;
0bocHo8aHue KoHyenyuu npomomuna 00yeu; paspabomxa UHGOPMAYUOHHOU CMPYKMYpbl opMUposaHus.
AHATUMUYECKOU MOOeU NPOeKMUPOBAHUsL Oemaell 6epxa 00ysu.

Memoouxa. Hcnonvsosanvl meopemuueckue u NpaKmuyeckue OCHOBbL NPOEKMUposanus 00y8u,
MamemMamuieckol CrmamucimuKy, KOMIbIOMEPHbIX U UHQOPMAYUOHHBIX MEXHOAOSUL.

Pesynomamur.  Chopmuposan — npunyun — aHaiumuueckoz0  MOOeIUposanus; — paspabomana
UHGOpMAYUOHHAA CMPYKMYPA AHATUMUYECKOU MOOenu NpoeKmuposanus oemaneti 00Y8U, KOmopas
yuumvleaem aHamoMo-mop@onocuveckue O0COODEHHOCMU CMONbL U NOBbIUAem NPOU3BOOUTHENLHOCTIb
KOHCMPYKMOPCKUX pabom.

Hayunasa nosusna. Memoouuecku 000CHOBAHHO MeMOOON02UI0 NOCMPOEHUS AHATUMUYECKUX
MoOenel abpucoe npomomuna 00ysu.

Ilpakmuueckoe 3nauenue. Paspabomannas  uH@OpMayuoHHas — CMPYKMypa  No360.1siem
uccne006ams  83aUMOCEA3L  MeNCOYy AHMPONOMEMPULECKUMU UCCIe008AHUAMU CMON U YPABHEHUAMU
onucanus abpucoé npomomuna 00yéu u 0a3080U OCHOBbl, A MAKX*CE YCMAHABIUBAENM KOOPOUHAMbL
VAPABIAWUX MoYeK abpucos npomomuna ooysu u 6a30801 0OCHOBbI, NObIUIAET MOYHOCb NOCMPOCHUS. U
no3gojisgem co30amby Yca06us 05l AGMOMAmMu3ayul npoyecca npoeKmupoSaHusl.

Knioueswie cnosa: ananumuyeckas mooensb, npomomun ooysu, mooeis, 00y6b.

PRINCIPLES OF THE ANALYTICAL MODELING OF THE PROFILE OF THE
PROTOTYPE OF SHOES
NADOPTA T.A.
Khmelnytskyi Natsional University

Purpose. Formation of the principles of analytical modeling of the outlines of the prototype shoes;
Substantiation of the concept of the prototype shoes; The development of an information structure for the
formation of an analytical model for the design of parts of the upper shoe.

Method. Theoretical and practical principles of footwear design, mathematical statistics, computer
and information technologies are used.

Results. The principle of analytical modeling is formed; The information structure of the analytical
model of the design of the shoe parts has been developed, which takes into account the anatomical and
morphological features of the foot and increases the productivity of the design work.

Scientific novelty. The methodology of constructing analytical models of the outlines of the
prototype footwear is methodologically sound.

Practical value. The developed information structure makes it possible to investigate the relationship
between anthropometric studies of feet and equations describing the outlines of the prototype shoes and the
base base, and also coordinates the control points of the outlines of the prototype shoes and the base base,
improves the accuracy of the construction and allows creating conditions for automation of the design
process.

Keywords: analytical model, prototype shoes, model, shoes.
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