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TEOPETHUYHI IEPEAYMOBU AHAJIITUYHOT' O ITPOEKTYBAHHA B3YTTA

Y cmammi HasedeHo meopemuuHi nepedymosu po3pobKu aHaAiMu4Hux modesell NpoeKmMy8aHHs 83ymms 05
dimeti-wko/spie, wo noasearome y 00CAIONCEHHI AHAMOMIYHUX ma Mop@oaoeiuHuX ocobaugocmeli cmon, GopMy8aHHi
npiopumemHo20 KOMNO3UYiliHO-KOHCMPYKMUBHO20 psidy, B8CMAHOB/EHHI 8A20MUX NOKA3HUKI8 sIKocmi, po3pobyi
aHaaimuyHux modesell xapakmepHux KOHMypie cmonu, 83ymmeeoi K0A100KU ma yMo8HOi po32opmku. 3anponoHo8aHull
Memod npodinroeaHHs abpucie demaseli cnAaliHOBUMU KpusuMu 3 KpUBOJIHIUIHUMU HanpsimHumu. Ilepeeazamu
po3pobaeHo20 mMemody € MOOIAbHICMb Kepy8aHHs (HopMoI0 KpusoAlHIliHUX Kpueux abpucie demauell i3 3HUNCEHHSM
nopsioKy Kpueoi, 8 momy 4ucjai — 3 KpUugU3HOI pi3H020 HANPSIMKY, WO NepuosazoMmo 051 KpUusux XapakmepHux aépucie
K0/100KU ma yMOBHOI po320pmKU KO/100KU.

Kawouosi csaoea: cmona, npoekmysaHHs demasell @epXy 83ymms, aHAJAIMUYHA Modeab, cn/aliHo8l Kpusi,
KpUBOAIHIliHI HanpsiMHI.
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THEORETICAL GROUNDS OF ANALYTICAL DESIGNING OF FOOTWEAR

Abstract - The article presents the theoretical preconditions of development of analytical models of designing shoes for
schoolchildren, which consist in the study of the anatomical and morphological characteristics of the feet, the forming of foreground
compositional and constructive series, the determination of important indicators of quality, the development of analytical models of specific
outlines of the foot, the shoe pads and conventional sweep. The proposed method of profiling outlines of details the spline curves whit curved
guides. The advantage of the developed method is mobility of the management of the curves shape of the details outlines with reduction of
the curve order, including the different direction of the curvature which is especially important for the curves of the characteristic pads
outlines and the conventional pads sweep. This approach will provide software modules that will allow to automate the design of shoes for
schoolchildren, including all stages of the details uppers design.

Keywords: foot, design details shoe uppers, analytical model, spline curves, curved guides.

IocTanoBka npodaeMu

BaxiBUM  acrieKTOM MiABUINEHHS KOHKYPEHTOCIIPOMOXKHOCTI B3YTTS € NPOSKTYBaHHS BHPOOY 3
BpaxyBaHHSAM aHATOMIYHMX OCOONHMBOCTEH crom Ta ymomobaHs cnoxwuBadiB [1]. HeBpaxyBanHs ocoOmmBocTeit
(dhopM, IOBXKMHHUX, IIUPOTHUX Ta OOXBATHUX PO3MIpIB CTOI, YMOB €KCIUTyaTalii Ta iHIIUX ()aKTOPIiB CTBOPIOE
LUK psi Tpo0IieM, TOB'sI3aHUX, 3 OHOTO OOKY 3 HU3bKOIO €KOHOMIYHOIO €(DEKTHBHICTIO BUTOTOBIICHHS B3YTTS, a 3
IHIIOTO — 3 HE3aJ0BOJICHMM IIOIIMTOM Ha B3YTTA Maibke ycix Tpyn HaceneHHsA. CHOXHBad cTaB Kparie
OpIEHTYBaTHUCS Ha PUHKY B3YTTS, CIIIKYIOYM 32 aKTyaJbHUM TEHJICHLISM cborojeHHs. Mopa Bce dacrime
PO3IIISIAETHCS SIK COLIOKYJIBTYPHE SIBHIIE, SIKE JTO3BOJISIE MPOSIBUTH HACTPii Ta ymomoOaHHs criokuBaya. Tomy
BIPOBAPKCHHSI HOBOTO ACOPTHMEHTY, O€3CYyMHIBHO, Ma€ OJHE 3 HaWBa)KJIMBIIIMUX 3HA4Y€Hb IS IOJAJIbIIOTO
PO3BHTKY Ta HiIBUILECHHS peHTa0eIHOCTI IPOIYKIIil BHUpOOHHKA.

Y 3HauHi Mipi IIe CTOCY€eThCS BUPOOIB AJISI AiTEH, OCOOIMBO CIIiJ IPUALIATH yBary NpOCKTYBaHHIO B3yTTS
JUTs TiTel-1KossipiB. OCKUTBKM caMme 15 KaTeropis CrioXXHBaviB BUMarae y IOBHIH Mipi BpaxyBaHHS aHATOMIYHHUX Ta
MOP(OJIOTIYHUX OCOOIUBOCTEH CTOII, a TAKOX JTOTPUMAHHS €CTETUYHUX MPHUHIUIIB Ta YIOA00aHb MITeH-IIKOISPIB.
ToMy mporiec mpOEKTYBaHHS B3YTTS I JIiTEH-IIKONSAPIB MOBHHEH OyTH THYYKHM Ta MOOUTFHUM, MO0 IIBHIKO
NepeHaJIAITOBYBATUCS BiIIOBITHO 0 BUMOT ChOTOJICHHSL.

TakuMm 4MHOM, pO3poOKa aHATNITUYHHX OCHOB CTPYKTYPH IPOLIECY MPOEKTYBaHHS B3yTTs IS JiTEH-
IIKOJISIPIB € JOCUTDH BaXKJIMBOIO 3a/1auero.

AHaJIi3 0CTaHHIX J0CTiTKeHb i myOJikanii

Sk BimoMo, HalOLIBII YPa3IMBUM MICIIEM B3YTTEBUX IIIIPUEMCTB € HEBUCOKHIA PiBEHb aBTOMATH30BaHOTO
3a0e3re4yeHHst BUTOTOBJICHHS B3YTTs. [IpoekTyBaHHsI BUPOOIB y 3HA4YHIN Mipi 31IHCHIOETHCS TPAAULIITHUM METOIOM,
10 BUMarae NneBHOI BUCOKOI KBaulidikalii KOHCTPYKTOpa Ta 3HAYHUX BHUTpAT 4acy, IO Hae B po3pi3 3 OIHHUM 3
OCHOBHHM BUMOT KOHKYPEHTOCIIPOMOXHOCTI — CBOEYACHOTO OHOBJICHHSI aCOPTUMEHTY.

AmHai3 HayKOBHUX JDKepes MOKa3aB, M0 OKPeMi acleKTH aHAITHYHOTO MPOCKTYBAHHS B3YTTs BUKIIAJICHI B
[2—4]. Li mocmimkeHHs cCpsSMOBaHi Ha BUPIIIICHHS YaCTKOBHX 3aBIaHb ABTOMATH30BAHOTO MPOEKTYBAHHS, TAKHUX SIK
YIOCKOHATIOBAHHS CIIOCO0IB MTOOYIOBH KPECIIEHh TUIIOBUX KOHCTPYKIIIHA B3YTTA, TOIIO.

Taxox 3'IBHIIOCS OCTAaHHIM YacOM YMMalio YHiBepcalpHUX i cremianizoBanux CAIIP, mo cBiguuTh mMpo Te,
IO JJaHi PO3POOKU KOPUCTYIOTHCS MOMUTOM, SIK Ha BUPOOHHMIITBI, Tak i B HaBYANbHUX 3akiazax. KoxkHa 3 cucrem
Ma€e psiJ BiIMIHHHX OCOOJIMBOCTEH, alie BCi BOHHM 0a3yloThCsl Ha rpadiuHUX MeTojax MoOyAoBH KOHCTPYKIT [S].
[Tpu 1poMy OUTBIIICTE 13 HUX HE BHPILIYIOTh 3aBAaHHS mepexony Bil (Gopmopo3mipiB cromu 10 (GopmMopo3mipiB
KOJIoAKH Ta 11 po3roprku. llle ciig 3a3HayuTH, IO MPH IHOMY AHATITUYHA Ta TEOPETUYHA OCHOBA IIMX METOIIB
HeBizoMa.
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Takox mpu LbOMY, HEZOCTATHHO PO3POOJICHA CTalis aBTOMAaTH30BAHOIO NPOIECY MPOEKTYBAHHS B3YTTS
JUIsL TITeU-1IKOJsIpiB [S, 6].

VY 3B'3ky 3 IMM, PO3poOKa MPOrpaMHO-METONMYHOTO KOMIUIEKCY, SKHH JO3BOJHTH HAa CY4acCHOMY
BUCOKOTEXHOJIOTIYHOMY piBHI aBTOMAaTH3yBaTH IPOLEC MMPOEKTYBaHHS B3yTTEBHX BUPOOIB IS AITEH-IIKOSAPIB 3
BpaxyBaHHSIM aHATOMIYHOI OyIOBH CTOI Ta CUCTEMH KOMITO3MIIHHO-KOHCTPYKTHBHHUX €JIEMEHTIB, SKi BiJlirpaloTh
3HAYHY POJIb MiJ Yac BUOOPY B3YTTS € aKTYAIbHUM 3aBJIAHHSIM.

DopMyJIIOBAHHS METH JOCTiKEHHSA

Mera AOCHi/DKEHHSI TOJATA€ y PO3BUTKY TEOPETUYHHUX MEpPEeIyMOB PO3POOKH aHATITHYHHX MOJAENEH
MPOEKTYBAHHS B3YTTS IS AiTeH-mIKOINsApiB. KOHKPETHO 1€ CTOCYETHCS yIOCKOHAIICHHS METOAY MIpOQiltoBaHHS
aOpHCiB 3a MOMIOMOTOI0 CIUTAfHOBHUX KPHWBHX, IO JAaCTh 3MOTY OTPHMATH AaHAJITHYHI MOIYJ MPOCKTYBAaHHS
parioHanbHO{ BHYTPIIIHBOT (hOpMH B3YTTS 3 BpaXyBaHHSM aHATOMIYHHUX Ta MOP(OJIOTIIHIX OCOOIUBOCTEH CTOTI.

[oniOHuii miaXix AO3BOJUTH OTPUMATH MNPOTPaMHI  MOJYNi, KOTpi JO3BOJSTH aBTOMATH30BaHO
MPOEKTYBATH B3YTTs [UIsl NITSH-IIKOJISIPIB, BKIIOYAIOUH YCi CTall MPOLIECy MPOSKTYBaHHS JeTalleil BEpXY B3YTTSL.

BukajeHHs1 0CHOBHOIO MaTepiary

3acToCcyBaHHs aHAJITUYHUX MOJEJel Ha eranax IPOEKTYBaHHS B3YTTS AJIS JAITEH-IIKOJSIPIB, TO3BOJISIE
JOCSITTH TaKHX PE3yJIbTAaTiB!

- couianbHUH edekT: BpaxyBaHHS OyJOBH CTOI, €CTETHUYHHUX Ta KOHCTPYKTHBHHX BIOAOOAHb JIiTEH-
LIKOJISIPIB;

- TeXHOJNIOTIYHMHA e(deKT: IHTeNeKTyamizallisi Tmpolecy, KOTpa IOB'3aHa 13 3aCTOCYBaHHSIM
iHpOpMaIHHIX TEXHOJIOTIH;

- EKOHOMIYHHMU e(eKT: CKOpPOYEHHS TEpMiHiB Ha IMPOEKTYBAHHS i BUTOTOBICHHS B3YTTS, a TaKOXK
MiIBUIIEHHS SKOCTi TOTOBUX BHPOOIB.

Jus 3abesmedennHs comianpHOTO edekty y [1] oOrpyHTOBaHO Ta C(OPMOBAHO CHCTEMY KpPHUTEpIiB, SKi
BU3HAYAIOTh MPIOPUTETHE KOMIO3HLITHO-KOHCTPYKTHUBHE PIIICHHS B3YTTS VISl AITEH-LIKOJSIPIB, BCTAHOBJICHO, HA SIKI
caMe eJIeMEHTH 3BEPTalOTh yBary CIIOXHBaul IpH BHOOPI B3yTTs. TakoK MPOBENEHO aHTPONOMETPHYHI JOCIIHKEHHS
CTOI JiTeW-IKOJSIPiB [7]. 3ampormoHOBaHO METOAMKY OOpOOKM pe3yJbTaTiB JOCHIIKEHb, KOTpI MICTATH IEKiIbKa
napametpiB BILMBY [8]. Pesynbratn 0OpoOKu mocnmikeHb 3 BUKOPHCTAHHSM IOJINapaMEeTPUYHOI MOJIEN TTOKa3anu
CYTTEBI BIZIMIHHOCTI CTOM y MOPIBHAHHI 13 JOCTIKCHHAMH, KOTpi Oyyn mpoBeseHi 15—20 pokiB ToMy.

VY [9] ommcani 3aranbHi KpUTEpii SKOCTI B3YTTEBUX BHPOOIB IS MITEH-IIKOIAPIB Ta BUALICHO TTOKA3HUKH,
KOTpi HEOOX1THO BpaxOBYBAaTH IIPH NPOCKTYBaHHs BUPOOIB JUIS IITEH-IIKOIAPIB, 10 CTAHOBUTH CKOHOMIYHUH €(hEeKT.

st GimbIIocTi TijI, SIKi TOCHTH 4acTO BUKOPUCTOBYIOTBCS Y B3YTTEBIH raiy3i, HaIIpUKIIa1 B3yTTEBA KOJIOAKA,
HEMO>XKJIMBO 3HANTH yHiBepcalbHy (GOpPMYITY, sIKa JO3BOJIHUTE OIHCATH IIOBEPXHIO B IiIoMy. ToMYy MIPUIAHATO PO3AUIATH
TTOBEPXHIO KOJIOJKHM Ha XapaKTepHi KOHTYPH, KOTPi B KIHIIEBOMY pe3yJbTaTi OyayTs 00’ €THAHI B OJTHE IIiJIe.

3 omsiy Ha BHILE 3a3Ha4yeHE 3alpOIOHOBAHO JUIA OTPHMAHHS XapaKTepHUX aOpHCiB BUKOPHUCTOBYBATH
CILTAHOBI KPHBI.

Tepmin "crnaiiH" moxomuTh BiA aHriiiickkoro cnosa spline. CrodaTKy CIUIailHM peali3yBajHCh 3a
JIOTIOMOT'OI0 THYYKOI CTaJbHOT CMYI)KKH, BUTHHAIOUH SIKY Yepe3 3alaHi TOUKM OTPUMYBaNH IuiaBHI KpuBi. [lopioHuit
croci0 MoOyZOBH IUIAaBHMX OOBOAIB PI3HUX TiLT (KOpHyC KOpalis, Ky30B aBTOMOOLIS) OyB IIOCHUTH IIMPOKO
NOIMIMPEHUH B MPaKTUIl MalIMHOOYyBaHHs. CIIailHOM Ha3WBalld TAKOX 1 pO3MiYalbHy MOTY3KY, KpUBU3HA SIKOT
peryiiroBaacs MmiaBIIICHUME TArapiaMu. B pe3ynbraTi opma Tija 3aaBanacs 3a JOMOMOT0K HA0Opy JTyKe TOYHO
BHUTOTOBJICHHX TMepepi3iB — Imia3iB. [losBa KOMI'IOTEpIB JO3BONWIO IMEPEHTH BiJ TAaKOTO METOAY IO OLTBII
e(eKTUBHOTO MaTeMaTHYHOT'O CHIOCO0Y 3aBJIaHHS NMOBEPXHi Tia. B npoMy BHmanky, CruiaiH — Iie cucteMa piBHSHB,
SIK1 OTIMCYIOTb IIJIKOM peaibHi 00’ €KTH.

CruraiiH — 11e T7Iaika KpuBa, ska OYAYETbCs 3 BUKOPHCTAHHIM KPUBHX 1 32 JOITOMOTOIO 1BOX a00 OimbIie
KEepYIOUUX TOUYOK, KOTPi KEPYIOTh (OPMOIO CIutaifHa. UnM OiibIie BUKOPHUCTOBYETHCS KEPYIOUHUX TOUOK, THM OLTBII
CKJIaJIHIIIO0 33 ()OPMOIO MOXKE OyTH KpHUBa.

3 HalOLIbII MOUIMPEHUX THINIB CIUIAWHIB Hal4vacTillle BUKOPHCTOBYIOTh KpuBi besbe i B-cruiaiinu (0i-
CriaiiHu). 3aCTOCYBaHHS O3HAYCHUX THIIB JIO3BOJISIE OIMUCATH CHCTeMy aOpuciB (TepeTHHiB) Tia OyIb-sKol
CKJIaJIHOCTI 3 HEOOXiJHOIO TOYHICTIO TP BiJIHOCHO HECKJIQJHOMY MaTeMaTHYHOMY amnaparti. Llei acnekt ocoOiarBo
B)XJIMBUH IIPU po3po01li aBTOMAaTH30BaHUX CHCTEM MPOEKTYBaHHS.

TunoBuM NpUKIANOM CIUIAHHIB € Tako HeoaHopinHi pauioHansHi NURBS-kpuBi ("HypOc"-kpusi). Lli
KpHBI 200 X CYKYIHICTb JO3BOJISIIOTH OTPHUMYBATH JBOXMIpHI KPUBI Ta INIaKi MOBEPXHI B TPHOXMIPHOMY IPOCTODI.

Y [10] HaBemeHmii croci0 TNPOEKTYBaHHS IIPOTOTHIy Ta 0a30BOI OCHOBM JeTajeld BEpXy B3YTTS
CIUIAfHOBUMH KPHBHMH, & CaMe KPUBHUMH be3be, OCHOBOIO ISl SIKOTO CIy)KaThb CHCTEMa KEpyIUMX TOYOK, SIKi
3’€OHYIOThCA TPSMOJIHIAHUMHU HANpSMHUMH, BCEPEIMHI KOTPHX 3HAaXoAWThCS KpuBa. CruraifHoBa KpuBa

(HanpuKnaa, Ipyroro MOpsSAKy) 3a4a€ThCsl TPhOMA TOYKAMH: KpiM TOYOK mouatky Pg (xs, ys) Ta kinus PE (Xg, YE)

HeoOXxifHa npoMixkHa Touka Py (Xpi, Yp1), IpHYOMy Lii TOUKY 3’ €IHAHI NPSAMOJIiHIIHUMYU HAaNpSIMHUMH (pHUC. 1).
®opmyBaHHS KPUBOI MIPOXOIUTH B HACTYITHOMY HOPSAKY (puc. 1).
Ha xoxHOMY 3 BiZIpi3KiB HAIPSMHIX CHHXPOHHO IEPEMIITYIOTHCS 10AaTKOBI Touku 1 (Ha minsHii Ps-P)) Ta
2 (minsiaka Py- Pg). B Oynb-sikuit MOMEHT BiicTaHb 70 TOYOK 1 12 BiJ MOYATKY BiJIOBIAHOI JUISHKH BH3HAYAETHCS
Ak 700yTok mapamerpa t (e mnapametp (time-ireparop), skuii 3MiHIOETbCsT B Mexax 0...1, mpu 1pomy
nependavaerbes, mo =1 npu i=1 1 t=0 npu i=0) Ha ii moBxunHy. Touka B(t) 3HaxomuThCs Ha BIIPI3KY, SAKUH
3’€JIHy€e TOUKH | Ta 2, MPUIOMY BiICTaHb ii Bifi TOUKK | TaKOK BU3HAYAETHCS K AOOYTOK Mapamerpa t Ha JJOBXKHHY
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Bizpi3ka 1-2. Ha pucyHky 1 uis cipolieHHst 10ro CpuiHATTS NOKa3aHa No0y10Ba CIIAWHOBOT KPUBOT Ha MPHKJIIATi
TIIBKU JAEKIIBKOX TOYOK TpH 3HaueHHsx mapamerpa t 0; 0,25; 0,5; 0,75; 1. OgHak HEJOMIKOM BKa3aHOTo criocoly €
OJTHO3HAYHICTh POPMHU KPUBOI Ta HEOOXITHICTh 3HAYHOT KITBKOCTI KEPYIOUMX TOUOK JJIsl CKIIaIHUX KPUBUX aOpHCIB,
OCKIIBKH JUTSl CHCTEMH KePYIOUHMX TOYOK 3aCTOCOBYIOThCS MPAMONiHIIHI HampssMHi. TakoX MOMXITHBUI BapiaHT s
noOyI0BH CKJIaHKUX 32 GOpMOI0 aOpHUCiB OKpeMi KpuBi be3be MOKyTh OyTH MOCIIZOBHO 3'€IHAHI OJ]HA 3 OJTHOIO y
craiin besbe. [{is Toro, 100 3abe3neunTy maaKicTs JiHii B Micui 3’ €JHaHHS JBOX KPUBUX, CYMIXKHI OIIOpHI TOYKH
000X KpUBHUX MAIOTh JIC)KATH HA OJHIH JiHii, III0 BUMArae I0aTKOBHIA OIIeparliii.

Puc. 1. ®opmyBaHHs cn1aliHOBOI KPHBOI 3 NPAMOJIiHIHHUMH HANIPSIMHUMH

3BakalouM Ha 3a3HA4YCHI BHIIE HEIOJIIKH, 3aIPOIIOHOBAHO IPOBOJHUTH NMPOQIIIOBaHHS aOpHCIB JeTaieH,
3aCTOCOBYIOUH CIDIAWHOBI KPUBi 3 KPHBOTIHINHUMH HAIIPSIMHIMH.

Ha pucyHky 2 mpoaeMOHCTPOBAaHO BapiaHT MOOYZOBH KpWUBOI aOpHCYy 3 BHKOPHCTAHHSIM KPHBOJIHIHHOI
HaIpsSMHOI Y BUTJIIII JyTH KoJia Mik ToukaMu Ps-Py, a Ha pucyHKy 3 — 3 BUKOPHUCTaHHSM KPiM TOTO HAIIPSMHOT TeX
y BUIUISAL oyrH Kona P -Pg, mpudomy nportunexHoro 3Haka kpuBu3Hu. [loganbina moOyoBa Bi0OyBaeThCs 3a BUIIIE
O3HaYCHUMH NPUHLUNIAMH.

g, Bco,75)
Bo,25
P E

S

Puc. 2. ®opmyBaHHs CIJIAliHOBOI KPUBOI 3 KPHUBOJIiHIHTHIME Puc. 3. ®opmyBaHHs CIIaHOBOI KPHBOI 3 KPUBOTiHIHHIMHI

HaNPSIMHUMH HATIPSIMHUMH (ABi AyTH)

HaBeneni mpukiagu O3BOJISIIOTH OTPUMATH KpUBI aOpuciB Oynab-skoi (OpMHU NpU OJHHX 1 THX JKe
Kepyrouux Toukax Pg, Py, Pg.

Bkpaii BaJIHMBOIO TepeBaror croco0y MoOyAoBH KpUBHX aOpUCIB € Te, KpUBa Ha PUCYHKY 2 TpH
BUKOPHCTAaHHI MPSIMOMIHIHHUX HATPSIMHUX MOTJIa OM OYTH OTPUMAHOIO TUTBKU NP TPETHOMY MOPSJKY CIUTaitHOBOT
KpPHBOI, KpUBa Ha PUCYHKY 3 — YETBEPTOrO, BIATIOBIJHO JJISI 4OTO MOTPiOHO Oysio O YOTHpH Ta I'SATh KEPYIOUHX
TOYOK, III0 CYTTEBO YCKJIaAHIOBaIO 6 moOynoBy. CimiJ TakoX HoAaTH, Mo (popMa KpUBOMIHIIHOI HANPSIMHOI MOXKE
OyTH OyIb-SKOI0, III0 TAaKOX 30UIBIITY€ MMOJiBapiaHTHICTh CIUIAIfHOBUX KPHBHX.

Takum 4nHOM, HaBEJCHI MPUKIAAN JEMOHCTPYIOTh NepeBard BUKOPUCTAHHS KPHBOJIHIMHUX HANPSIMHHX,
CIPOIIYIOYH IIPH EOMY TOOYAOBY CKJIaTHIX aOpHCIB.

Hageneni BnacTuBOCTI Ta MpuHIMIH (HOPMYBaHHS KPHBHUX be3pe M03BOISIOTH pO3B'sI3aTH 0O0EpPHEHY 33a1aqy
npodLIIOBaHHS KOHTYPIB KOJIOJIKU Ta B3YTTs, @ CaMe, 10 3aJlaHUX TOYKaX, 4epe3 ki 000B’I3KOBO MOBUHHA MTPOWTH
KpHBa, BUHAYUTH TOYHE IOJIOKEHHA KOOPAMHAT (BipHille MaTPUII0 KOOPAUHAT) KEPYIOUHX TOYOK, L0 AAE 3MOTY
aHaJITUYHO OIMKCATH KPHBI, 32 JOMIOMOTOI0 SIKUX NepeadavaeThesi GopMyBaTu KOHTYPH.

Ha pucynky 4 6ijbli1 JeTaabHO HABEACHO MOCTIAOBHICTh (DOPMYBAHHS MPOLECY MPOCKTYBAHHS B3YTTS IS
JUTEH-IIKONSAPIB 3 BUKOPUCTAHHSIM aHAIITHYHUX MOJICIICH.
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JU1s IpakTHYHOTO 3aCTOCYBaHHs 3alpPOIIOHOBAHHX MOJENCH HEOOXiTHO PO3POOHMTH AHATITHYHUH OIKC
JIeSIKOT0 KapKacy, C(pOpMOBaHOTO SIK CYKYIHICTh KOHTYPIB IT03I0BXKHIX Ta MONEPEUHHX MEPETHHIB, Jie BpaxOBaHi He
TUIbKW 1HIUBIMyanbHI OCOOJNMBOCTI CTOMH, ajie 1 J0JaTKoBi 00’emH, siki 3a0e3neuyioTh KOMQOPTHI YMOBHU
BUKOpHUCTaHHs BHPOOy. Lle macth 3MOry OTpUMATH aHATITHYHY MOJENb B3YTTEBOI KOJOAKH B 3al€XKHOCTI Bif
OCHOBHHX PO3MIPHUX XapaKTEPUCTHK CTOIH, IO MO3BOJHTH MIBHIKO, 0¢3 3aiBUX BUTpAT MEPEHANAro/KyBaTH it
alanTyBaTH BUPOOHHULITBO JO BUMOT PHHKY.

AHTpoOTIOMETpHYHI Ta Cx1a10B1 KOMIIO3ULIIHHO-
MOophOTOTIUHI JOCTiHKEHHS CTOTI 4 Kpwurepii sIKOCTi B3yTTEBHX KOHCTPYKTHBHOTO PIllIEHHS B3YTTS
BUPOOIB
v !

[Noninapamerpu4yHa MoJIeIh

00pOOKH pe3yIbTaTIB \ 4
BusHaueHHs BArOMUX

TIOKa3HUKIB SKOCTI B3yTTs

JlocmiKeHHsT BATOMUX TIOKAa3HUKIB

v

\ 4
AHaiTH4HE ITPEACTaBICHHS ®dopmyBaHHS KOMIO3UIIHHO-
OCHOBHHX TOYOK CTOITH KOHCTPYKTHBHOT'O PIIlICHHS B3YTTS

v

AmHaniTH4Ha MOJEIb MIEPEXOY Bill

CTOMH /10 KOJIOJKH <+
L
N AHaniTH4HI MOZIeIi XapaKTepHUX
AJTOpUTM 3aCTOCYBaHHS KOHTYPIB KOJIOIKA
CIUTaiHOBUX KPUBUX 3
KPUBOJIHITHUMHU AHaiTH4Ha MOZIENH
4 | .
HalpsIMHUMHA y - - - Nepexony B1J KOJIOIKHU
HaJIITUYHI MOJIeNi XapaKTepHUX
- - abpucis YPK
[Iporpamui Mmomymi st
3HaXOJDKEHHSI KOOpINHAT v

TOYOK CILIAMHOBHX KpUBUX
OTpI/IMaHHSI KPECJIICHb KOHCTPYKII11

JeTanei Bepxy B3yTTs

y

[Iporpamsui Moy is
3HAXO/DKEHHSI KOHTPOJIBHUX Ta
KEPYIOUHX TOYOK CIUIAMHOBUX OtpumanHst Jeralieil Hu3y B3yTTs

KPHUBHUX

\ 4

Puc. 4. Cknanosi po3po0xu npouecy NpoeKTYBaHHS B3yTTs JUIs AiTeli-1KoIsApiB

BripoBa/pkeHHS aHAITHYHNAX MOJIENIEi IPOSKTYBAHHS JacTh MOXKJIMBICTh 3aMIHUTH TPYIOMICTKHI ITpOIIeC
PYYHOTO MOJEIIOBAHHS KOMITOTEpHHM. KOMIUIEKCHE BHKOPHCTAHHS IHHOBAUiHHUX TEXHOJOTIH 3 BpaxyBaHHAM
AHATOMIYHUX OCOOJMBOCTEH CTOIT MITEH-IIKOIIPIB Ta YIOA0OaHb JO3BONUTH MPUCKOPUTH MPOIIEC MPOSKTYBAaHHS HE
JIMIIIE HOBUX MOJIENEH, a TAKOXK TEXHOJIOTIYHOTO OCHAIIICHHS.

BucHoBknu
1. Po3pobneHo meron mpodinroBaHHS a0OpUCIB JeTalci CIUIAHOBUMH KPHBHMH 3 KPHBONIHIHHUMH
HanpsiIMHUMU, SIKUM 3a0e3nedye THYYKICTh KepyBaHHS (OpMOIO KpHUBONIHIMHMX aOpuciB neraneil, 3HMKECHHS
HOPSJKY KPUBOi 3HAYHOI CKJITHOCTI, B TOMY YHCIIi — 3 KPUBH3HOIO PI3HOTO 3HAKY.
2. HaBeneno ckmamoBi po3poOKu IpoIiecy MpOeKTYBaHHS B3YTTS IS TITEH-IIKOISPIB, SKi HEOOXImHI st
PO3pOOKH aHATITUYHHUX MOJIEJIe aBTOMAaTH30BaHOTO MPOEKTYBaHHS BUPOOIB.
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