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MMPOEKTUPOBAHUE KOPCETHBIX W3AEJUMI JJISI OOEXAbI, ®OPMHUPYIOIIENA
IMPABHJIBHYIO OCAHKY HA OCHOBE BUPTYAJIBHOI'O MOJAEJIUPOBAHUE

AHHOTALINA

CTaTI)H IMMOCBAIICHA ITPOCKTUPOBAHUTIO KOPCECTHBIX I/I3)ICJ]I/II\/'I IJI1 KOPPEKIUH OCaHKU C UCITIOJIb30BAHUEM
TEXHOJOTUH BHUPTYaJbHOTO MOJECIUPOBAHMA. PaccMaTpuBarOTCS OCHOBHBIC TPWHIIMITBI CO3J[AHUS TaKHX
W3ENNN, BKJIIOUAsh YYeT aHATOMHUUECKUX OCOOCHHOCTEH IOJIb30BaTeNIsl, BHIOOP MaTepUajoB U O00CCIICUCHUES
GbyukimonanbHocTd U koMpopra. Ocoboe BHHMAaHHE YAEIEHO POJH BHUPTYAIbHOTO MOJCIHPOBAHUSA B
MPOCKTUPOBAHKUH, KOTOPOE IMO3BOJSET COOMpaTh W 00padaThIBATHL AHATOMUYECKHE JAHHBIC, CO31aBaTh U
TecTHpoBaTh 3D-Moneny, a Takke ONTUMU3UPOBATH KOHCTPYKIIMIO M3/ICITUS HA PAHHUX dTarnax pa3paboTKH.
Hcnonb3oBaHre BUPTYATbHBIX TEXHOJIOTHI 3HAYHUTEIBHO CHIDKAET 3aTPaThl, YCKOPSET Mpoliece pa3paboTKu
Y TIO3BOJISICT CO3/[aBaTh MEPCOHANM3UPOBAHHBIC KOPCETHI, YTO BAXKHO I (D PEKTUBHON KOPPEKIIUU OCAHKH.
JlaHHas CcTaThsl MOCBSIIEHA UCIONBL30BAHUIO BUPTYATbHOTO MOJCIMPOBAHUS B TIPOCKTUPOBAHUN KOPCETHBIX
W3MENINM, MPEJHA3HAUYCHHBIX MJI1 KOPPEKUWH OCaHKM M TOAAEP)KaHUS 3J0pOBOM CHUHBL. BupryanbHOe
MOJIEJTUPOBAHHUE MTO3BOJISIET AHATU3UPOBATH AHATOMHUIO M (PU3UOJIOTHIO TeJla, ONTHMU3UPOBATE KOHCTPYKITHIO
KOpPCETOB JuIs 00eCHeYeHUs] MaKCUMallbHOro koMpopra u sddekTuBHOCTH. JU3aifiHEpPbl MOTYT CO3/1aBaTh
WH/IMBUIYyaTU3UPOBaHHBIE KOPCETHI, yUUTHIBAs YHUKAIbHBIE 0COOEHHOCTH KaXKJJOTO YeJIOBEKa.

KiioueBble ciioBa: alalniTallMOHHaA OACXKd, OIpAHUYCHHBIC ABUIATCIBbHBIC BO3MOXHOCTH, TKAHU,
HOTpe6HTCJ’IBCKHe CBOﬁCTBa, KOM(l)OpT, OJIaCTUYHOCTB.

Brenenne

B nocnennue necstunerrs HaOMONAeTCsl YCTOWYMBBIM POCT MHTEpPECA K BOIIPOCAM 37I0POBbS
U Onaronoiy4us 4eaoBeka, 0COOCHHO B KOHTEKCTE MPaBUIbHOM ocaHKU. [IpoGnemsl, cBA3aHHBIE C
HapylLIeHUEM OCAaHKH, CTaHOBATCA Bce O0ojee aKTyaJbHbBIMM B COBPEMEHHOM OOIIECTBE, IJ€
JUITUTENIbHOE CHUAsYee TOJOKEHHE M MAaJOMOABWKHBIA 00pa3 JKU3HU CTAHOBSTCS NPUYUHOU
3a00yieBaHUI MO3BOHOYHUKA. B OTBET Ha 3TU BBI30BBI Pa3pabOTKa M UCIOJIb30BAaHHE KOPCETHBIX
U3JIeNUi, CIOCOOCTBYIONINX KOPPEKTUPOBKE OCAHKU, HAOMPAET MOIMYASIPHOCTh KaKk B MEAMIIMHE, TaK
U B uHAycTpuu Moasl. KopceTHble wu3enusi, TPaIULMOHHO HCIIOJIb3yeMble ISl ACTETHUYECKOU
KOppeKLMU (Urypbl, Temepb aKTUBHO pa3palaThIBalOTCA C LEIbI0 MOAJACPNKAHUS TMPABUIBHOTO
MIOJIO’KEHUSI TIO3BOHOYHMKA M YIydleHUs ocaHKku. COBpeMeHHblE KOPCEThl MOTYT OKa3bIBaTh HE
TOJBKO ACTETHYECKOe, HO W (YHKIMOHAJIbHOE BIMSIHME Ha TeNo, MpeaoTBpamias xedopMmanuu
MMO3BOHOYHMKA, CHUMasi Harpy3Ky C MBIIII] CIIUHBI U CO3/1aBasl yCIOBUS JIJISI ONTUMAIBHON OCaHKH.
ITpu 5TOM BakHO, YTOOBI TaKME U3AETHS HE TOIBKO F(PPEKTUBHO BBINOJIHSIINA CBOIO (DYHKLUIO, HO U
oOecrnieunBanu KOMQPOPT B MOBceAHEBHOW HoOcke. COBpEMEHHbIE TEXHOJIOTHMH MPOEKTUPOBAHUSA
OJIEK/Ibl TIPEUIAratoT ITUPOKUNA CIIEKTP MHCTPYMEHTOB JUIsl CO3/1aHUs CIIOKHBIX MOZEJIEH, BKIIOYas
BUPTyaJIbHOE MOJEIMPOBAaHUE, KOTOPOE CYLIECTBEHHO M3MEHSET MOAXOIbl K Pa3pabOTKe O ]IbI
[1]. BupTyanbHble TEXHOIOTHH MO3BOJISAIOT HE TOJBKO co31arhk 3D-Mozmenu kopcetoB (Kak moka3zaHo
Ha prcyHke Nel) ¢ y4eToM MHAMBUAYaIbHBIX OCOOCHHOCTEH aHATOMHH, HO M MPOTECTHPOBATh UX
3P PEKTUBHOCTH B YCIOBUSX, MPHOIMKECHHBIX K PEATbHBIM. DTO IMO3BOJISICT 3HAUUTEIFHO YCKOPHUTH
nporecc pa3padoTKH, YIy4lIUTh TOYHOCTb, & TAKKE MUHUMHU3UPOBATh PACXObI HA MPOU3BOACTBO U
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tectupoBanue. llenpio naHHOW paboOTHl SBISETCS MCCIEAOBAHUE IIpOIecca IMPOSKTUPOBAHMS
KOPCETHBIX H3/eNuil uid (OPMUPOBAHUS TPABHIBHOM OCAHKHM C HMCHOJIB30BAaHUEM TEXHOJIOTHH
BUPTYaJIbHOTO MOJICTUPOBAHMA. 33/1a4l BKJIIOYAIOT 0030p TEOPETUUYECKUX OCHOB MPOECKTHUPOBAHUS,
pPacCMOTPEHHE COBPEMEHHBIX METOAOB BHPTYaJIbHOTO MOJCIMPOBAHMSA, a TaKXKe aHaJIH3
MPAKTUYECKUX ACHEKTOB NMPUMEHEHUS dTHX TEXHOJOTHH B MPOU3BOJACTBE KOPCETHBIX M3lenuid. B
pabore OyneT OLEHEH IOTEHIMAl BUPTYAJIbHBIX TEXHOJOTWH U CO3JaHUsS aJalTUBHBIX |
(YHKUIMOHAJBHBIX MOJENEH, CIOCOOHBIX 3(P(EKTUBHO MOAACPKHUBATH NPABUIBHYIO OCAHKY U
YAOBIICTBOPATh MNOTPEOHOCTH TOJb30BareNieii. B naHHOW cTarhe paccMaTpuBaeTCs IPOLECC
MIPOEKTUPOBAHUS KOPCETHBIX M3JIENINH, HANPaBJICHHBIX Ha (OPMUPOBAHUE MPABMIIBHON OCAHKH, C
UCTIONIb30BAaHMEM METOJIOB BHPTYaJbHOTO MOJCIHPOBaHMs. BupryanspHOe MOIEIUpoOBaHUE
Mo3BOJIsIeT OoJiee TOYHO aJalTUPOBAaTh KOPCET K HHIMBUAYAIBHBIM OCOOCHHOCTAM Ka)KJOTO
YeJIOBEKa, YTO IMOBBIIIACT 3PPEKTUBHOCTH U KOM(OPT NCTIONB30BAHMS TAKUX H3JIEIUH.

Teopernueckunii aHaau3

IIpobnema npasunvroii ocanku u eé saxcnocms. llpaBuiabHas ocaHKa UTPAeT KIKOUEBYIO POJIb
B IOJICP>KaHUU 3/I0POBbsl YEJIOBEKA, OCOOCHHO B CBETE TOI'O, YTO COBPEMEHHBIE YCIIOBHSI >KU3HU
CIOCOOCTBYIOT Pa3BHTHIO DPA3JIMYHBIX HapymIeHWH ocaHku. Hawmbonee wacto BeTpedaromuecs
poOaeMbl BKJIIOYAIOT TUIEpPKU(O3, TUIEPIOpA03, CKOIHO3, a TAKXKEe OOy cIabOoCTb MBbIIIIL
CIHUHBI. DTH MPOOJIEMBI MOTYT NMPHBOAUTH K XPOHHUYECKUM OOJSAM, CHIKEHHIO TOABMYKHOCTH U
KauecTBY *HM3HH, a TaKKe CIIOCOOCTBOBATH PA3BUTHIO APYIMX 3a00J€BaHUM, TAKMX KaK apTpPUTHI,
OCTEOXOHJIPO3 U JIpYrue MaToJIOTUU OMOPHO-ABUIaTeNIbHOrO anmnapara. Koppekuus ocaHKH MOXKET
OCYILECTBIIATHCS C IOMOIIBIO Pa3IMYHBIX METO/OB, BKJIIOUAsi (PU3UUECKUE YIPAKHEHUS, MACCaXU,
HCIOJIb30BAaHUE CHEHATM3UPOBAHHBIX YCTPOWCTB, TAaKMX Kak Kopcerbl. KopcerHble wuznenus,
IIPEeIHA3HAYEHHbIEC Ul NOJAEPKAHMs IIPABHIIBHOTO IIOJIOKEHUS IMO3BOHOYHHMKA, UMEIOT IIUPOKHUM
CHEKTp NMPUMEHEHHUs] — OT JIedueOHBIX A0 Mpodunaktuyeckux. BakHo, 4TOOBI Takue H3AEIUS HE
TOJMBKO 3((HEKTUBHO UCIPaBIsUIM OCaHKY, HO U o0ecrnedynBaiu KoMGOpT, 4YTO sBJISETCA
HEOTHEMJIEMOH YaCThIO UX YCIEITHOTO UCTIONIb30BaHUs [2].

Bruanue xopcemnuvix uzoenuti Ha ocanxy. KopceT oka3piBaeT MeXaHUYECKOE€ BO3JEiCTBHE Ha
MMO3BOHOYHMK ¥ MBIIIBl chOuHbl. OH T[OMOraer MoAJdepKUBaThb NPaBUIBHOE MOJOXKEHHE
II03BOHOYHMKA, CHUMAET HArpy3Ky C OIPENEICHHBIX YYaCTKOB CIIMHBI M MPEAOTBPALLAET Pa3BUTHE
nepopmarmii. [Ipy npaBUIBHOM HCHOJB30BAaHUM KOPCET CIHOCOOCTBYET YKPEIUIEHHWIO MBbIIIIL,
MIOCKOJIBKY OHM HauMHaIOT padoTaTh B YCIOBHMSX OIPAaHMYEHHOTO JBHXXEHHUS, YTO MO3BOJISET
BOCCTAaHOBHUTH HOPMAJIbHOE IOJIOKEHHE Tesla U YIYy4IIUTh OcaHKy. OIHaKo BaXKHO OTMETHUTb, UTO
HEeNpaBUWIbHOE WIHM JJIUTEIbHOE HOILIEHHE KOPCETOB MOXET OCIa0UTh MBILIIBI, 4TO, HA00OPOT,
MPUBENET K yXYALICHUIO CUTyallUH.

Texnonocuu 6UpmMyanbHO20 MOOEIUPOBAHUA 6 NPOEeKMUposanuu o00edxcovl. BupryambHOe
MOJICIUPOBAHUE OJIEXKIbl TPEACTABISET COOOW MPOLECC CO3JaHUsl TPEXMEPHBIX HUGPOBBIX
MojIeNieif, KOTOpble MOTYT OBITh HCIOJNB30BaHbl JUIsl PA3IMYHBIX IeJded — OoT Ju3aiiHa U
MIPOTOTUIIMPOBAHUS 1O TECTHUPOBAHMS M ONTHMM3AIMKM NapaMeTpoB. B mocnennue necsaTuiieTus
BUPTYaJIbHOE MOJEJIMPOBAHNUE CTAJIO BaKHBIM HHCTPYMEHTOM B WHAYCTPUM MOIbI U TEKCTHIIA,
MOCKOJIBKY OHO 3HAYUTEIBHO YCKOPSIET MPOLEcC pa3paboTKH, CHUXKAET 3aTpaThl HAa MIPOU3BOJICTBO U
MO3BOJIIET HA PAaHHUX CTaJAMSIX BBISIBUTH NOTEHIMAIbHBIE TPOOIEMbI B KOHCTPYKLIUN U3ENHS.

OnHMM M3 OCHOBHBIX MPEMMYLIECTB BUPTYaJIbHOIO MOJEINPOBAHHUS SBISETCS BO3MOKHOCTh
cozmanuss TOYHBIX 3D-momeneii [3], KOTOpble YUYHTHIBAIOT aHATOMHUYECKHE OCOOEHHOCTH
noJsib3oBaress. Takue MOJENN MO3BOJISAOT:

- Touno BocnipousBecTd GopMy Tena;

- CUMynupoBaTh B3aMMOZIEHCTBUE TKAHEH C TENOM;

- MopenupoBarh, Kak u3aeaus OyayT BeCTH ce0sl B peajbHBIX YCIOBHSIX (HampuMep, Kak
KopceT OyleT BO3/eiiCTBOBaTh Ha MO3BOHOYHUK).

BupryansHoe MonenupoBaHue MO3BOJSIET paboTaTh ¢ PasHOOOPAa3HBIMM IapaMeTpamH: OT
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TEKCTYPBl TKAHEH M MX MEXaHMYECKMX CBOMCTB O OMOMEXaHMUYCCKHX XapaKTEPHUCTHK, TAKHX Kak
JaBJICHHE HA KOXKY MJIM MBIIIIBL TakKe Ba)KHO, YTO 3TH MOJEIH MOTYT OBITh aJallTHPOBAHbI O]
WHIUBHUyalbHbIe OCOOCHHOCTH, YTO OCOOEHHO aKTYaJbHO IS M3IEHi, MPEeIHa3HAUYCHHBIX IS
KOppeKIuu ocaku [4].

MeTtoan! uccjienoBaHus

JUis OpOEKTUPOBAaHUS KOPCETHBIX M3JEIMM HUCIOJIb3yeTCSd KOMIBIOTEPHOE IPOTrPAMMHOE
obecrieueHre, MO3BOJISIONICE CO3laBarTh BUpTyaibHble 3D-monenu denoBeueckoro tema [5] kak
MOKAa3aHO Ha PUCYHKE 1, ¢ yU4EeTOM ero aHaroMH4YecKux ocobeHHocteil u aedopmanmii. Ha ocHoBe
9TUX MoJeneil pa3pabaTbIBalOTCSI HMHAMBUAYAJIbHBIE KOPCETHI, YUYHMTHIBAIOIIUE OCOOEHHOCTHU
4eJioBeKa U TpeboBaHMS K KOPPEKIHU ocaHKu. [Iporiecc BUPTyanbHOTO MOIEIUPOBAHUS MO3BOJISIET
IIPOBOAMTH [JETANbHBIA aHAIU3 [JaBJICHUS HA pa3jIMyHble Y4YyacTKM Teja IMPU HCIOJIb30BaHUU
KOpCETa, YTO TO3BOJIIET ONTHMH3HMPOBATh €ro KOHCTPYKLHUIO JUIsI MaKCHMajbHOTO KoMdopTra H
s dexTuBHOCTH [6].

Pucynok 1. 3D kopceTHble MOJENH.

BupryansHoe MojenupoBaHHE TakXkKe IO3BOJSET Ju3aiiHepaM SKCIEpPUMEHTHPOBATh C
Pa3NMYHBIMU MaTepHallaMHi U TEXHOJOTHUSMH TPOU3BOJICTBA, YTOOBI CO3/1aTh KOPCETHI, KOTOPBIE HE
TOJMBKO 3()()EKTUBHO UCHPABIAIOT OCAaHKY, HO U COOTBETCTBYIOT MOJHBIM TpEeHIAaM H
NpeanouTeHusiM ~ norpedureneir. OTHUM W3 KIIOYEBBIX  MPEUMYIIECTB  BHPTYAJIBHOTO
MOJICTUPOBAHUS  SABISETCA  BO3MOXHOCTh  CO3JJaHHUS  WHAMBHUIYAJIM3HPOBAHHBIX  KOPCETOB,
aIaNTHPOBAHHBIX K YHUKAJIHHBIM IMOTPEOHOCTSAM KaKJOTO 4YesioBeKa. Jlm3aifHepbl MOTYT CO3/1aBaTh
BUpPTyaJIbHbIE MOJENU [7], KOTOpbIE TOYHO COOTBETCTBYIOT ITapaMeTpaM Teja KIWEHTa, 4YTO
MO3BOJSIET CO3[aBaTh KOPCETHI, OOECIIEYMBAIONINE MAKCHUMAJIbHYIO TOMJIEPKKY W KOMQOPT.
BupryansHoe MonenupoBaHHE HMEET psii NPEUMYIIECTB 110 CPABHEHUIO C TPaJULIMOHHBIMU
MeTOoZaMH pa3paboTKH KOPCETOB:

- Yckopenue pa3paboTku: BupryanmbHoe MopenupoBaHHE MO3BOJISET co3faBaTh 3D-monenn
KOpCceToB 0€3 HEOOXOAMMOCTH CO37aBaTh (PU3WUYECKHE MPOTOTHIBL. ITO MOXKET 3HAYUTEITHHO
YCKOPUTH MPOLIECC pa3padOTKH.

- IloBeimienne »¢dexTuBHOCTH: BupTyanbHOE MOIECTUPOBaHHE TMO3BOJSIET TECTHPOBAThH
pa3nuyHble BapHaHThl KOHCTPYKLMHU KopceTa 0e3 HeoOXOAMMOCTH CO3/1aBaTh HOBBIE MPOTOTHIIHI.
DT0 MOXKET IpuBeCTU K 6osee 3(h(HeKTUBHOMY MPOESKTHPOBAHHUIO.

- lloBeimenne kadyectBa: BupTyanpHO€  MOIEIMPOBAaHHE  IO3BOJISICT  YUHMTHIBATH
aHATOMHYECKHE OCOOEHHOCTH 4YeJOBEKa IPU MPOEKTHMPOBAHUHU KOpCeTa. DTO MOXKET NMPHUBECTH K
OoJiee Ka4eCTBEHHBIM H3/IETIHSIM, KOTOpbIe OoJiee KOM(BOPTHBI U 3PPEKTUBHBI.
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- Camxenue 3arpar: CokpalieHue KOJIM4ecTBa MPOTOTUIIOB MPUBOJUT K CHUKEHHUIO 3aTpar
Ha pa3paboTKy HOBOTO KOpCeTa.

Pe3yabTarbl

B pesynbrare uccnenoBanus OblT pa3paboTaH MPOTOTUI KOPCETA, KaK MOKa3aHO Ha PUCYHKE
1, KOoTOpBIi 00IaTaeT CASAYIOINMH XapaKTePUCTUKAMU:

- OdodexruBHocTh: Kopcer 3(h(eKTHBHO KOPpPEKTHPYET OCaHKY, YMEHbIIAash HCKPUBJICHHE
MI03BOHOYHHKA.

- Koncmpykyusa xopcema: KopceT nMeeT aHaTOMHUYECKyIO (hopMy, KOTOpask COOTBETCTBYET
€CTECTBEHHBIM H3rubaM mno3BoHouHHKa. CocraB kopcera, nomuamun — 40%, xsomnok — 20%,
neHonomuyperan — 20%, amacran — 15%, monuscrep — 5%, pedpa 1acTuk.

- Pebpa scecmkocmu. B xopcete mpeaycMOTpeHbI pedpa )KeCTKOCTH, KOTOPBIE 00ECIICUNBAIOT
€ro HeO0OXOIMMYIO KECTKOCTh U HAlPaBJICHHOE BO3EHCTBHE HAa MPOOIEMHBIC 30HBI ITO3BOHOYHHUKA.

- Quxcayusn: Kopcer ¢ukcupyercs Ha Tele € IOMOLIBIO JIMIYYEK, YTO IO3BOJISACT
PEryIMpOBaTh €ro CTENECHb MPUJIETAaHMs U 00eCTIeYBaET KOM(POPTHYIO MOCATIKY.

Oo6cyxnenune

B 9T10il cTarbe MBI paccMOTpend METOA BHUPTYaJbHOTO MOJAETUPOBAHUS AJisd pa3paboTKu
KOpPCETOB, MpEAHa3HAYEHHBIX Ui YIy4IIEHUs OCaHKH. BpUIM MOIpOOHO ONMCaHbl MPEUMYIIECTBA
3TOr0 METOZA, a TaKXKe IMPEJICTABICHbl Pe3ylbTaTbl BUPTYAJIbHOTO MOJECIMPOBAHUS HOBOTO THIIA
Kopcera Ha pucyHke 1. B 1memom, BupTyallbHOE MOJAEIUPOBAHUE 3apPEKOMEHJIOBANO ce0s Kak
MIEePCIIEKTUBHBINA METO/, 00JIa a0l MHOKECTBOM MPEUMYIIECTB:

1. Ycxopenue paspabomku: OTCyTCTBHE HEOOXOAMMOCTH B CO3JMaHUHA (PUINICCKUX
MIPOTOTUIIOB 3HAYUTENILHO COKpAIaeT BpeMsl pa3pabO0TKU HOBBIX MOJIENIEH KOPCETOB.

2. Hosviwenue s¢hghexmuenocmu: BO3MOXKHOCTh BUPTYaJIbHOTO TECTHUPOBAHUS Pa3IMUHBIX
BapHAHTOB KOHCTPYKIIUU TO3BOJSET ONTUMH3UPOBATh TU3aliH KOpPCETa U JOOUTHCS MaKCUMaIbHON
3¢ HEKTUBHOCTH.

3. Vayuwenue rauecmea: Yder aHaTOMHUYECKMX OCOOCHHOCTEM ueloBeKa TpHU
MIPOEKTUPOBAHUH O00ECIIeYBaET 00JIee TOUHYIO MOATOHKY KOPCeTa U MOBBIMIAET €ro KOM(POPTHOCTS.

4. Cuuorcenue 3ampam: COKpalllEHHE KOJUYECTBA MPOTOTUIIOB MPUBOAUT K YMEHBIIEHUIO
00IIIMX pacxo/0B Ha pa3padOTKy.

HecmoTpss Ha MHOTOYMCIEHHBIE MPEUMYLIECTBA, BaXXHO OTMETHUTb, YTO BHUPTYaJIbHOE
MOJIEIUPOBaHUE HE SBISIETCS 3aMEHOM KIMHMuYecko oneHku. Ilepen mcnonbp3oBaHHEM JHOO0TO
KopceTa JUIsl yAy4IIeHUs] OCAaHKHW HEOOXOIMMO MPOUTH KOHCYNBTAIMIO ¢ BPayoM, YTOOBI YOETUTHCS
B €ro 0€30MacHOCTH M lieJecoo0pa3HocTu. B 1enom, BUpTyaabHOE MOAETUPOBAHUE MPEICTABISIET
cOOOM IIEHHBIM MHCTPYMEHT JAJs pa3pabOTKM KOPCETOB HOBOI'O IOKOJIEHHS, CIIOCOOHBIX CHEeaTh
YKU3HB JIIOJIEH ¢ MpoOieMaMu OCaHKHU Oojiee KoM(OPTHOMN U 310POBOM.

3akiouenue

B 3akmroueHue, pe3ynbrarbl MCCIEHOBAaHUS MOATBEPKIAIOT 3HAYUMOCTh BUPTYAIbHOTO
MOJICITUPOBAHMSI B TPOCKTUPOBAHUU KOPCETHBIX M3JEIHH Ui (hOpMUPOBAHUS MPABUILHON OCaHKH
U TOAJEpKaHWs 300pOBOM CHUHBL MCHonb30BaHWE HTOW TEXHOJOTMHU IO3BOJISIET CO3/1aBaTh
WHIUBUAYATU3UPOBaHHBIE U A((EKTUBHBIE KOPCETHI, KOTOpPbIE OOECHEYMBAIOT HE TOJBKO
MONJIEP)KKY W BBIPABHMBAHHE TO3BOHOYHWKA, HO M KOM(OPT mpu HOIEHUHU. J[OMOIHUTETbHbBIE
pe3ysabpTaThl UCCIEA0BAHUS TOMUEPKUBAIOT YIYUILICHUE 3I0POBb U Kaue€CTBA KU3HU MOJIb30BATENEH
Onmarogapsi MPUMEHEHUIO KOPCETHBIX H3JENHM, pa3paOOTaHHBIX C WCIOJIb30BAHHUEM BUPTYaJTHHOTO
MOZEIUPOBAHUA. Ot U3eNs o0amgaoT MOBBIIIIEHHOM (GYHKIIMOHATHHOCTHIO,
VHIUBUYaTU3UPOBAHHBIM MOIXOA0OM K Ka)KIOMYy YE€JIOBEKY M COOTBETCTBMEM MOIHBIM TPEHJIaM.
Opnako, HECMOTpsT HAa JIOCTUTHYTBIE PE3YJbTaTbl, Ba)XHO MPOAOJKATh HUCCIIEIOBAHUS B HTOU
00JacTH C TENBbI0 Pa3BUTHS HOBBIX TEXHOJOTHUH, MaTEpHAIOB U METOMOB MPOCKTHPOBAHUS
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KOPCETHBIX M3/CIHNA. DTO MO3BOJUT YAYYIIUTh 3((EKTUBHOCTH KOPPEKIUH OCAHKH, MOBBICHTH
KOM(GOpPT M  yIOOCTBO MHCIIOJIB30BaHMUSA KOPCETOB, a TakXe paclIMpUTh BO3MOXKHOCTHU
VHJMBUIyaIM3aLUN U KaXKI0T0 YEJIOBEKA.

B uenom, BUpTyanbHOE MOJAEIMPOBAHUE NPEACTaBIAET COOOM MOIIHBIM MHCTPYMEHT B
MPOEKTUPOBAHUN KOPCETHBIX M3JENUN, CHOCOOHBIX YIYYIIUTh 37I0POBbE U Oaromoiydue JroneH,
HOJIIePKUBAst MPaBUIIbHYIO OCAHKY M oOecnieunBast KOM(OPT MpHU €KeIHEBHOM HCIIOJIb30BAHUU.
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BUPTYAJIAbI MOAEJIBJAEY HEI'T3BIHAE T¥PbIC IO3AHBI KAJIBIIITACTBIPATBIH
KHUIMI'E APHAJIFAH KOPCET BYUBIM/IAPBIH ’KOBAJIAY

Tyiiin

Makana BHPTyaJIbl MOJIENbJICy TEXHOJOTHSUIAPBIH KOJZIaHA OTBHIPHII, MO3aHbI TY3ETyre apHallFaH
KOpCeT eHIMIepiH xolanayra apHainFaH. MyHial eHIMIEp/i JKacayIblH HeTi3r1 NPUHIUNTEPi, COHBIH 11IiHAe
[laiinananymplHBIH =~ AQHATOMMSUIBIK ~ €PEKILENIIKTEpiH  eCKepy,  MaTepHaijapibpl  TaHaay  OKoHe
(YHKIMOHANJBUIBIK TI€H JKaHIBUIBIKTBI KaMTaMachl3 €Ty KapacThIpbUIajbl. AHATOMUSUIBIK JEpEKTep/i
XKHUHayFa xoHe eHaeyre, 3D MozenbaepiH jkacayra JKOHE ChIHAyFa, COHIAH-aK IaMyIbIH aJFalliKbl
KEe3CHJICPiH/AEe OHIMHIH JW3aliHbIH OHTAWIAHIBIPYFa MYMKIHIIK O€peTiH Iu3alHAarbl BUPTYaIIbl
MOJICJIBACY/IIH peJliHEe epeKlle Ha3ap ayaapbuiafibl. BupTyanel TEXHOJIOTUSAHBI MaiifianaHy HIbIFBIHIAPABI
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aiiTapnplKTail a3aiTaabl, Jamy OpPOLECIH JKbULAaMAATaAbl >KOHE JKEKe KOPCETTEepAl ’Kacayra MYMKIHAIK
Oepexni, OV MO3aHBI THIMAI TY3€TY YIIiH MaHBI3ApI. Makanaja epexIre KaKeTTUTikTepi 0ap xacecmipiMaepre
KAWITBIIBIK TIEH BIHFAMIIBUIBIKTEI KAMTaMAachl3 €TETIH MaTajJapAblH HETi3T1 CHIaTTamManapbl KapacThIPbUIaIbL.
Wxempainikke, THIHBIC allyFa, TUIOAJUIEPTEHIUTIKKE, OEpIKTIKKe, JacTaHyFa TO3IMILTIKKE, TePMOPETYIISLUIFa
KOHE KYTIMHIH KapanaibIMIBUIBIFBIHA epeKIIie Ha3ap ayAapbUlajibl.

Kinrrik ce3mep: OecifiMaeny Kuimi, IIEKTEyNi KO3FAIbIC MYMKIHAIKTEpi, MaTajiap, TYTHIHYIIBIIBIK
KaCHeTTep1, )KalIbUIBIK, HKEMJILTIK,
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DESIGNING CORSET PRODUCTS FOR CLOTHES THAT FORM CORRECT POSTURE
BASED ON VIRTUAL MODELING

Abstract

The article is devoted to the design of corset products for posture correction using virtual modeling
technologies. The basic principles of creating such products are considered, including taking into account the
anatomical features of the user, the choice of materials and ensuring functionality and comfort. Special
attention is paid to the role of virtual modeling in design, which allows you to collect and process anatomical
data, create and test 3D models, as well as optimize product design at early stages of development. The use
of virtual technologies significantly reduces costs, speeds up the development process and allows you to
create personalized corsets, which is important for effective posture correction. The article discusses the key
characteristics of fabrics that should provide comfort and convenience for adolescents with special needs.
Special attention is paid to elasticity, breathability, hypoallergenic, durability, resistance to contamination,
thermoregulation and ease of care.

Keywords: adaptive clothing, limited motor abilities, fabrics, consumer properties, comfort, elasticity.
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