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IHAUBIAYAJIBAIA OPTOIIEAUYHOTI'O B3YTTA: KIIIOYOBI ®AKTOPH ITPU
IMPOEKTYBAHHI

B cmammi poszenamymo edockonanenus cnocoby po3pobku ma 8u20mosieHHs OPMOneouyHo20 83Ymms 3 YPaxy8anHAM
gaxmopie komgpopmy, QyHKYIOHAILHOCMI MaA eCMEeMUYHOCMI HA NPUKIAOL IHOUBIOYANbHO20 NPOEKMY 63yMms 0 NAYIEHMA 3
BKOPOUEHHAM KIHYIGKU. Y X00I 00CHIONCEHb BUKOPUCMOBYEANUCA. MemoOu 30 AHMPONOMEMPUUHUX OOCTIONCEHb MA AHANI3Y
6UXIOHOI  [HGQhopMmayil, 2INCY6aHHs mMA CKAHYEAHHSA CHMION NAYICHMIE, d MAKONC MemooO 360POMHO20 I[HMICUHIPIHEY OJis
NPOEKMYBAHHsL MOOEi KOJLOOKU Ma OPMONeOUdHol YCmIIKU-KOMNEHCamopa npu 6KOpoyYeHHi Kinyieku. Pesynemamom pobomu €
PO3poONeHUll NpoEKm  83ymmsl, KUl 8i0N06i0ac IHOUBIOYAIbHUM BUMO2AM NAYIEHMA 34 PAXYHOK 6PAXY8AHHS (hakmopie
anamomiyHux ma @izionociyni ocodaugocmett cmonu ma PYHKYIOHAIbHUX UMOS KOPUCIYBAYA.

Kniouoei cnosa: e3ymmesa konooka, opmoneouuni yCmiiKy, aHmponomempuuni napamempu, 30 CKAHY8AHHA CMONU,
NPOEKMNYBAHHS 83YMMAL.

CHERTENKO LILIIA, KERNESH VIKTORIIA, KUZINA NATALIA

Kyiv National University of Technologies and Design
INDIVIDUALIZATION OF ORTHOPEDIC FOOTWEAR: KEY FACTORS IN DESIGN

The article considers the improvement of the method of development and manufacturing of orthopedic footwear taking into account the
factors of comfort, functionality and aesthetics on the example of an individual shoe design for a patient with limb shortening. The research used:
methods of 3D anthropometric research and analysis of initial information, plastering and scanning of patients' feet, as well as the reverse
engineering method for designing a model of a shoe and an orthopedic insole-compensator for limb shortening. The result of the work is a
developed shoe design that meets the individual requirements of the patient by taking into account the factors of anatomical and physiological
features of the foot and the functional requirements of the user. Today, the individualization of orthopedic footwear is an important task, since the
compliance of footwear with the requirements and anthropometric parameters of the patient affects his comfort and health. Each person has his
own anatomical features that need to be taken into account when designing footwear. That is why it is important to develop footwear that takes
into account the individual requirements of each person, and for orthopedic footwear this is critically important. Individualized orthopedic
footwear, with the right approach to design and production processes, helps to improve foot support, ensuring the correct position when walking
and reducing the load on the joints. The use of modern technologies and materials allows you to perform this task effectively. Today, the main
task in the manufacture of orthopedic footwear is to create products that meet the individual requirements of each consumer. Properly designed
footwear can be a guarantee of improving the functionality of the lower extremities and preventing further complications.

Keywords: shoe insert, orthopedic insoles, anthropometric parameters, 3D foot scanning, shoe design.

IMocTaHOBKA MPOOIEMH

[HmuBiAyamizamis OpTOMEAMYHOTO B3YTTS € BaXKJIMBUM 3aBJAaHHSM, OCKIIBKA BiMOBITHICT B3yTTS BUMOTaM
Ta aHTPOIIOMETPHYHHM ITapaMeTpaM IaIlieHTa BIDIMBAaE Ha Woro koMmdopT Ta 3mopoB's. KokHa mroanHa Mae CBOi
AQHATOMIYHI OCOOJIMBOCTI, $IKi IOTPeOyIOTh BpaxyBaHHS NPU TNPOEKTyBaHHI B3yTTsA. Came TOMY BaXIIMBO
pO3po0ITIOBaTH B3YTTS, SKE BPAaXOBYE IHAMBITyalbHI BUMOTH KOXKHOI JIFOJWHH, a JUIS OPTONEAUYHOTO B3YTTS I
KPUTHYHO BaXJIMBO. [HAMBITyani3oBaHe OPTONCINYHE B3YTTA MPH MPABHIBHOMY MiAXOi IO MPOEKTHO-BUPOOHUIHNX
MPOIIECIB JTOTIOMArae TONIMIIATA MiATPUMKY CTOIH, 3a0€3MeYyl0Yr INpaBUIbHE MOJOXKEHHS NPU XOAb0I Ta
3MEHIINTH HABaHTa)KEHHS Ha CyrioOW. 3aCTOCYBaHHS Cy4acHHX TEXHOJIOTiH Ta MaTepialliB JO3BOJISIE BUKOHYBAaTH
110 3a/1a4y epeKTUBHO. Ha ChOTOAHINIHIN JeHh OCHOBHUM 3aBIaHHSIM IIPH BUTOTOBIIEHHI OPTOMEAMYHOTO B3YTTS €
CTBOpPEHHS BUPOOIB, SKi BiAMOBIAIOTH iHAMBIAyaTbHUM BUMOTaM KOXKHOTO CHOXKHBada. [IpaBHILHO CITPOEKTOBaHE
B3YTTS MOJXE CTaTH 3allOPyKOI0 MOKpamieHHS (YHKI[IOHATBHOCTI HIDKHIX KIHI[IBOK 1 3amoOirTv MOJabIINM
YCKJIAIHEHHSIM.

AHaJIi3 0CTaHHIX J0CTiKeHb

JocmikeHHsT CTON Ta BpaxXyBaHHS ()YHKIIA Ta IMapaMeTpiB OPTONEIUYHUX CIEMEHTIB Ha JAW3aiH B3YTTS €
Ba)XJTUBOIO YaCTHHOKO TMPOLECY BIOCKOHAJICHHS KOM(MOPTHOTO B3YTTS, SKE HE JIUIIE 3a0e3leuye 3py4HICTh, ane i
nokpamye (QyHKIIOHAIBHICTh 1 MATPUMKY cTON. Y JaHOMY HamlpsMKy OaraTbMa HayKOBISIMH OYJIM NpOBE/EHI
JIOCIIJIKSHHS, O AOIOMOTIIH 3PO3YMITH, SIK aHATOMIiYHI OCOOJIMBOCTI CTONH BILTHBAIOTh HA ¢(EKTHBHICTH B3YTTSI
Ta K MOYKHA TOJIIMIIUTH HOTO KOHCTPYKIIO /ISt 3arto0iranHs abo JIiKyBaHHs PI3HOMAHITHUX 3aXBOPIOBAaHb CTOII.

B po6oti M. Gimunova «OpTomneaundne B3yTTS 1 WOTO BIUIMB Ha KOPEKINio jaedopmariity gociimkeHo
OpPTOTICIUYHI €JIEMEHTH B3YTT, SIKi MalOTh BIUTMB Ha MPO(DIIaKTHKY Ta JIIKyBaHHA nedopMariii ctonn. Jana pobora
crpusiyia po3po0Ili peKOMEHIAIlIN 1010 MPABMIILHOT KOHCTPYKINIi B3YTTS UL JTIOJEH 3 PI3HUMHU OPTONCAMIHUMH
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npoOiieMaMu, BKIOYaroun xBopoOy Karepa i muiockoctomicts[1]. B pob6orax B. Konosama, H. Omensuenko, K.
Kauypa «JlocnikeHHsI YUHHHKIB, SIKi BIUTMBAIOTh HA 1HAUBINyalbHYy aHATOMIYHY 3MIHHICTB JIFOJMHIY» TOCIIIKCHO
BIUIUB OPTONEIMYHHMX EJIEMEHTIB Ha KOMQOpT i (YHKIIOHAJIBHICTH B3YTTS Ui JIIOAEH 13 pPI3HUMU BHIaMHU
nedopmariii ctonu [2]; B poboTi I'. JlobaHoBa, A. JloMOpoBchKoro «JloCipKeHHS 1HAUBIAYaTbHUX 0COOIUBOCTEH
CTOIM Ta i1 afanTaris A0 B3YTTsS» JOCIIIKEHO 1HIUBIAyalbHI OCOOIUBOCTI OyIOBH CTOIHM Ma€ KIIOYOBE 3HAUCHHS
IS PO3pOOKH B3yTTA, ke BpPaXoBye (i3ioOTivuHi Ta aHATOMIUHi XapaKTEPMCTHKM CTOMH. 1i CyTh mojsrae y
rMOOKOMY aHalli3i MapaMeTpiB CTOIM, IO BIUIMBAIOTh Ha KOMQOPT 1 (QyHKUIOHAIBHICTH B3YTTS, a TaKoX Yy
PO3pOOIIi MiIXOIIB I ONTUMATHHOT'O BpaXyBaHHs ITUX MapaMeTPiB y MPoIeci MPOSKTYBaHHS.

BuBdeHi AoCHiDKEHHS Ta TPAKTHIHI PO3POOKH OpIEHTOBAHI Ha TOKPAIICHHS SKOCTI JKUTTS JIOACH 3
0COOIMBUMH MTOTpeOaMH 32 paXyHOK 3a0€3MEUCHHS MPaBUIIBHOTO - TIPOEKTYBAHHS OPTOTICINIHOTO B3YTTA [3, 4].

Bukisiajg ocHOBHOTo MaTepianay

MeTor MPOEKTYBaHHS OPTOIMCIUYHOTO Ta MPOQITAKTHIHOTO B3YTTS IOJISITAE B PO3POOI €proOHOMIYHOTO
BupoOy, L0 BIANOBIAA€ aKTyaJlbHUM (YHKIIOHAJbHUM BHMOIaM Ta JIONIOMAara€ MiATPUMYBAaTH ONTHUMAJIbHUIM
piBeHb (Qi3MYHOT aKTUBHOCTI [ KOPUCTYBaUiB.

[IpoekTyBaHHS OPTONETUYHOTO B3YTTS € BOKJIMBUM €TANOM y 3a0e3IedeHH] 3710poB’sl Ta KOM(pOPTY JIOJCH,
sIKI MarOTh (Pi310JI0TIUHI 3MIHH B PO3BUTKY CTOIH. [ OJIOBHUM 3aBIaHHSM JaHOTO IMPOIECY € PO3POOKa B3YTTs, SKE
HE JIMIIE BiTIOBiJ]a€ aHATOMIYHINA OyIOBI CTOIH, ajic TAKOXK MIATPUMYE ii mpaBmibHEe (HYHKIIOHYBaHHs. Y mporeci
NPOEKTYBAaHHsI BAXIMBO BpaxyBaTH (izioyioriuHi 0cOONMBOCTI, KIIHIYHUA CTaH CTOMM Ta CHEUU(IKY pi3HHX
OPTONICANIHIX 3aXBOPIOBaHb. TakoXK CIIiJl BpaXOBYBAaTH B pO3poOIll TaHUX BUPOOIB MOETHAHHSA (YHKIIIOHATBHOCTI
Ta ecteTuku. baraTto mrozel, sIKi MarOTh 3aXBOPIOBAHHS CTOII, He 0a)KalOTh KEPTBYBATH CTHIIEM 3apaau KOMGOPTY.
CydJacHi TEXHOJIOTii MPOEKTYBAHHSI OPTOINECAWMIHOTO B3YTTSA POOJSATH MPOIEC BUTOTOBICHHS OUTBIN €()EKTHBHHM 1
TouHrM. OJHUMH 3 KIIOYOBHX iHHOBaIi# € 3acTtocyBaHHI CAD-cuctem mis 3D-MofemoBaHHS €JIeMEHTIB (HOpMH
B3YyTTS Ta OCHAacTKH. L[i TeXHONOTii CKOpPOYYIOTH Yac Ha BHTOTOBIICHHS NPOTOTHIIIB Ta 3MEHIIYIOTh KUTBKICTH
MOMIJIOK, a TaKOX [O3BOJIIOTH 3a0E3MEUUTH HACTYNHY peali3alliio NMPOEKTYy B Marepiamxi 3a JOIOMOTO0
nporpecuBHuX CAM TexHOIOTIH[S].

OnmHUM 3 HalOLIBII MPOTPECHBHUX Ta EKOJIOTIYHO OE3MEeYHUX CIOCOOIB MPOTOTUIYBAHHS T4 BUTOTOBJICHHS
MPOCTOPOBUX €JIEMEHTIB B3YTTs € JApYK Ha 3D-npuHTepax, sSIKUi 103BOJIsIE BUTOTOBIATH 1HIMBIyalbHi eJeMEHTH
BUpoOy 3 pi3HuX MatepiaiiB. L{i TexHoOrI] BIIKPUBAIOTH HOBI MOXJIMBOCTI /IS CTBOPEHHSI KOM(OPTY 1 MATPUMKH
3I0pOB'sl, POOJISTYM OPTOIIEANYHE B3YTTs JOCTYIHILIMM Ta 3pyYHIIIMM JUIS NalieHTiB[6-7].

Haii6inpi TouHNM, iHGOPMAaTHBHUM Ta e€(EKTHBHHM CIIOCOOOM OTPUMAaHHS BUXIJZHOI aHTPOIIOMETPUYHOT
iHpopMalii Mpo CTONy MalieHTa € IHAWBIAyanbHE 37 CKaHyBaHHS CTOIH, SKE JIO3BOJISIE OTPUMATH JETATbHY
iH(pOopManito mpo GopMy Ta po3MipH CTOIH, IO € OCHOBOIO JJIsl pO3pOOKH BHYTPIITHBOT opmu BIYTT:A[ 8].

BuximHUME TaHUMH [UIS TIPOIECY MPOEKTYBAHHS HAIIIBYCPEBUKIB JITHHOTO THITY 3 YePE3MiIEMHIM PEMEHEM
OpPTOIIEANIHOTO TpPHU3HAYCHHS € iHpopMamis mpo (GopMy Ta mapamMeTpu CTONH IAIli€HTa, OTPUMaHa IIJIIXOM
KOMII FOTEPHO JIarHOCTUKH CTOIIH, 30ip MEIMYHHUX 3aKITFOUCHb TA BpaxXyBaHHS IHAWBITYaTbHUX BUMOT.

JIOCHiDKYI0YM aHTPOIIOMETPUYHI OCOOJUBOCTI CTOI MAI[IEHTKH, iX KIHIYHUA [iarHO3 Ta MEIUYHI
pekoMmeHzalii, OyJlo BHSBJIEHO, W0 Yy NALIEHTKH JIarHOCTOBAaHI BIAXWICHHS B PO3BUTKY CTONH, IIO
MIITBEPXKYETHCS Bi3yaldbHUM OIIISIOM IMGPOBHUX 3] CKaHIB CTOI Ta MOPIBHSHHAM MapameTpiB JIiBOI Ta NpaBoi
cTony. BoHM BUpaxaloThCsl B yKOPOUEHHI KiHIIIBOK IO BUCOTI Ta JIOBXHHI ciiny (Tadi.1).

Tabmums 1
3amipu cronu /ISl iHIMBiAYaJIbHOTO 3aMOBJIEHHSI HA BUTOTOBJIEHHSI OPTOINEAMYHOTO B3YTTH 3
3aCTOCYBAHHSAM OPTONEIMYHHX YCTUIOK

Nen/nn | IlapameTpu cTonu JliBa cTrona, | IlpaBa IIapameTpu opTONeN.yCTIJIKH, MM
MM croma,

MM

1 YKOopoUueHHS KiHIIBKH 45 - 45 B ’ATKOBIM YacTHHi, 37 - reJEeHKOBIA
YacTHHI, 25- My4yKoBid, 23 -HOCKOBIi

2 JloBxuHa cTonu 270 275 +5
3 OO0xBaT B my4Kax 230 225
4 OO0xBaT npsMui 235 240
5 O06xBar KoCcHit 335 335
6 OO0XBaT MIMKOJIOTKH 245 255

Jnst BUTOTOBJIEHHS SIKICHOTO OPTONEAMYHOTO B3YTTSl OyJIO pO3pOOJIEHO IHAMBIAYyalbHUH NPOEKT, SKUH
BKJIIOYA€ KOMIT'IOTEpHE CKaHYBAaHHS CTOMNH, JI€ BpPaxOBaHO aHATOMIYHI OCOOJHMBOCTI CTOMM Ta MEIWYHI
pexomenaii. s peanizarii BupoOy B MaTepialli 3aCTOCOBAaHO MaTepialiy, SKi 3JaTHI BUTPUMYBATH HABAHTAKEHHS
i 30epiraTy cBoto (hOpMYy TIij1 Yac eKcIuryaTarii.

IIportec orpumanHS BuXimHOi iH(pOpMamii AN TMPOEKTY B paMKax IMiATOTOBKH 1O TMPOEKTYBaHHSA
MIPeICTaBICHOI MOJIEI B3YTTS Ta JOTIOMIKHUX OPTOTICUIHHX €IIEMEHTIB CKIAIa€ThCs 3 ACKITBKOX €TAlliB:

- JOCHIDKCHHS BHMOT TAI[IEHTIB Ta aHaNi3 CTON - Ha JaHOMY €Talli IPOBOIWTHCS KOHCYNbTamis 3i
CHeLiaJliCTOM, SKMH OLIHIOE CTaH NallieHTa Ta BH3HA4Ya€ MOTPeOM B KOPEKLil; 30MparoThCs AaHi PO aHATOMIYHI
OCOOJIMBOCTI CTOIH, & TAKOXK MPO CHOCIO KUTTS Ta aKTUBHICTh MALlIE€HTA;

- 311 cKaHyBaHHSI CTOIIM 3a JOIIOMOTI'OI0 CIELiaIbHOro 311 cKaHepa,
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- DOCIIIPKEHHS 3 BUKOPHCTAaHHAM KOMI IOTEPHOI TEH30METpii 3 OTpUMaHHIM IH(PPOBHUX BiIOWUTKIB CTOI IS
aHaJi3y pO3NOALIY Baru Tijla MO BCil X NMOBEPXHI Ta OTPUMAaHHS JaHUX NPO cilIadKicTh abo HEpIBHOMIPHOCTI
(yHKIIIOHYBaHHS M 5I3iB CTOIIH;

- pyuHHi OOMIp CTOIM Ta JOCHIJKEHHS i3 3aCTOCYBaHHSAM IulaHTorpadii [uis OTpUMaHHS IpadiyHOro
BiIOMTKa IiJJOIIOBHOT MMOBEPXHI CTOM JJISi KOHTPOJIO OCHOBHHUX aHTPOIIOMETPHYHMX NApaMeTpiB Ul NOAATBIIOTO
npoekTyBaHHs B3yTTs1(Puc.1.).

Puc.1. Buxigna indopmanisi 1,151 NPOEKTYBaHHS OPTONEIMYHOIO B3yTTH 32 iHAMBIAYaIbHUM 3aMOBJIEHHSIM

lonoBHuM dakTopoM, sSKUil BIUIMBAa€E Ha SKICTh OPTONEIUYHMX BHPOOIB € BHU3HAYCHHS 1HIMBIIyalbHUX
BUMOT JI0 JIaHOTO B3YTTSA Ta BpaxyBaHHS MEAMYHHUX BUCHOBKIB. Tako) Ba)KIIMBMM acIIEKTOM Ha JaHOMY €Talli €
migbip MaTepialiB, 3 SIKUX BHUTOTOBJISETHCS B3YTTS. BOHM MOBUHHI OYTH JICTKUMH, JUXAIOYMMH Ta CTIHKUMHU 10
eKcIuTyataliifHux BuMor. Tomy Oyno oOpaHO 1l BUTOTOBIICHHS 30BHILIHIX JeTayieil BepXy HATypalbHI HIKIpH
SUTIBKM XPOMOBOTO METOJy AyOJeHHs, JJIsl MiJKIaAKH 3aCTOCOBAHO MIKIPH MiJKJIAAKOBI (CBHHHI), JJIs 3MiLHEHHS
30BHIMIHIX JIeTaJIel Ta 3a1mo0iraHas 3MiHN GOpMH BUPOOY 3aCTOCOBYIOTHCS TEPMOIUTACTHYHI MaTepiail Ha HeTKaHiH
OCHOBI JUTSI MUK K IaAKK. [T meTaieli miIoIBy BUKOPHUCTOBYIOThCs MaTepiain EVA.

3acrocyBaHH II(PPOBHUX TEXHOJIOTIH B paMKax JaHOTO MPOEKTY BKIFOYAE TBA OCHOBHI €TaIIH:

- 3actocyBaHHs CAD-cucteM, sKi JO3BOJNSIOTH CTBOPIOBATH [CTalbHI TPUBHUMIPHI MOJAETI B3yTTA Ta
MPOEKTYBaTH (OPMY €JIEMEHTIB ()OPMHU Ta OCHACTKH, IIIO 3HAYHO CIIPOIIYE MPOIIEC AU3AiHY;

- 3actocyBaHHs CAM cuctem st peanizanii 3MOJISIbOBAaHUX €JIEMEHTIB (OpMH B MaTepialli 3a JOMOMOT OO
Bepcraty 3 UIIK

Po3pobka ¢hopmu KOJ0IKH BifOyBagacs B CEPEAOBUII CICI[iaTi30BaHOTO POrpaMHoro cepeaopuiia Crispin
LastMaker (Puc.2.). BurotoBneHHs KoJ01Ku B Martepiaiii BigOyBasiocs 3a 1ornoMororo 4-ickoBoro Bepcrary 3 UITK
i3 Opycka HatypaibHOi JepeBuHH. [linroroBka pospobnenoi uudposoi ¢opmu 1o dpesepyBanns Ha nudpoBoMy
o0agHauHi 3ificHIOBatacs B cepenoBuil CAM cucremu PowerMill.

B cyuacHuX BUPOOHMYHX peasiisiXx € aKTyaJbHUM BHKOPUCTaHHS KOMOIHOBaHMX TEXHOJIOTIH BHTOTOBJICHHS
BHUpPOOIB, KON IU(POBI TEXHOJOTIi e(EeKTUBHO MOEAHYIOThCS 3 TpaluIiHHUMU. B naHiil poOOTI MakeT OCHACTKH
CTBOPIOBAJIM 32 JIONIOMOTOI0 BaKyyMHHX YCTaHOBOK; (hpe3epyBaHHsS AepeB’sSHHX KOJOoZoK Ha Bepcrartax 3 UIIK 3
HAaCTYITHUM PYYHHM KOPET'YBaHHSM 3Ti/IHO pe3yJIbTaTiB TECTOBOI MPUMIpPKH.

Puc.2. Po3po6ka Ta BUTOTOBJIEHHS] OCHACTKH 32 iHAMBiTyaJbHUM 3aMOBJIEHHSIM /Il HPOEKTYBAHHS OPTONEIHYHOIO B3YTTS,
BukopuctoByroun CAD\CAM TexHoJorii
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IIpy mpoekTyBaHHI >XKIHOYHMX HAIMIBUYCPEBUKIB JITHHOTO THITY, 3a0€3MEUyIOThCS 3PYUHICTh B3YBAaHHS 32
PaxyHOK cIieliajJbHOI KOHCTPYKLII BEPXY, SKa Ma€e MIMPOKE PO3KPUTTS OEpIiB, 110 NEPEXOAiTh B Uepe3iIiHOMHUI
peMiHb, Ta 3acTiOKy «BEJIKpO». 3alpoNoOHOBaHa KOHCTPYKIIisl HAIliBYEPEBHUKIB JIITHHOTO THUITY Iepeadayae 3aBUILCHE
MOJIO)KEHHS TOYKM MO ITSITKOBiM 4YacTWHI  BHCOTH OepuiB Ha 15 MM MOpPIBHSHO 3 THIOBHMH KJIACHYHUMH
KOHCTPYKILISIMH HaIiBYEPEBHKIB, 110 J03BOJIUTh BCTABUTH aMOPTH3ALiHY IMOIYLIKY IJIS TIOM SIKIIEHHS I’ STKOBOTO
KOHTYpY BHpOOY Ta 3aCTOCYBaTH 3aBHIIEHOI KOHCTPYKIII OPCTKOTO 3aJHMKA Ul Kpamoro (ikcyBaHHsS CTOIH;
3aCTOCYBaHHS 4Yepe3MiJHOMHOIO PEryJibOBaHOIO PEMEHs JO03BOJUTH 30UIBIIYBaTH BHYTPILIHIA 00’€M B3YyTTS B
Y4acTHHI Kocoro mimiomy (Puc.3.).

Puc.3. Ecki3 xkiHouHX HanmiBYepeBUKIB JITHHLOI0 THIIY

Jns moOymoBH JIeKaJ BepXy JKIHOYHMX JITHIX HaIliBUYEPEBHKIB BHUKOPHCTAHO METOIUKY aJalTOBAaHOTO
iTamicbkoro crmocoOy. Ilpn HaHeceHHI KOHCTPYKTHBHHUX JIIHIH Ha IOBEPXHIO KOJIOJKH BpPaXxOBYBAIHMCS OCHOBHI
AQHTPOIIOMETPUYHI TOYKH, SIKI BAKOPHCTOBYIOTBCS IPU NOOYIOBI B3YTTs — TOUKA BHCOTH I’ ITKOBOI YaCTHHH, TOYKA
3THHY CTONM, TOYKa MHIIIKK Ta iHmN. [Ipn mpoexTyBaHHI KOHCTPYKTHBHHUX JiHIM Ta JAeTajell BpaxoByBasld
iHAMBiMyanbHI mOoTpeOu marienta. OcoOMUBICTIO MOOYAOBH JaHOi Mojedi Oyio Te, IO pPO3poOKa JieKa
BUKOHYBasacs iHAMBIAyalbHO JUIsl JIIBOI Ta NPaBOi CTOIM 3 ypaxyBaHHSM BHYTPILIHIX Ta 30BHIMIHIX aHATOMIYHHX
BIZIXMJICHb, @ TAK0XXK BPaxOBYBAJIMCSl YKOPOUYECHHS KIiHIIBKHM 1O BUCOTi. OJHUM 3 HaWBa)kIMBILIMX €JIEMEHTIB, IO
3a0e3nedye MOJKIIMBICTh IMAlliEHTKH BECTH aKTUBHE JKUTTS, € OPTONEANYHA YCTUIKA, sIKa KOMIECHCYE BKOPOYEHHS
JIBOT KIHIIIBKH, Ta MIPOEKTY€ETHCS HA OCHOBI aHATOMIUYHHUX ocobimBocTeid cronu[9-10].

[Iporec moOymoBM MoIEIi BepXy B3yTTs Mepenadadac oOKICIOBAHHS MOBEPXHI KOJOAKH JIUIKOIO CTPIYKOIO
IUIA  TIONANBIIOI PO3POOKM KOHCTPYKIi Bepxy 3rigHo iTamiiickkoro wmeromy (Pumc.4-5.) [11-12]. IIpomec
MOJICIIOBaHHS BHUKOHYETHCSI Ha MiArOTOBJICHIN MOBEPXHi KOJOJIKH, BCTAHOBJICHIH Ha BUTOTOBJICHY OPTONCIHYHY
YCTUIKY

Puc.5. Ilpouec npoeKTyBaHHS OPTONEIUYHOI0 B3YTTS 3 YPaXyBaHHSAM aHATOMiYHHX 0CO0JMBOCTE CTONMH

[Ticna mepeBipKH TECTOBOTO 3pa3Ka BUKOHYETHCS KOPETYBaHHS Ta JOOIPALIOBAHHS OTPUMAHMX MIA0JIOHIB
JleTasiell I JIiBOi Ta MpaBoi CTONHM 3 ypaxyBaHHSIM IHAMBITyaJbHUX OCOOJMBOCTEH 30BHIIIHBOT Ta BHYTPIIIHBOL
CTOpOHH. BpaxoByrouu 3HayHe aHATOMIYHE MOPYLICHHS B PO3BHUTKY JIIBOi CTONM Ta Ha OCHOBI BCTAHOBJIEHOTO
JliarHo3y yKOpOUYEHHs cTonmu Ha 45 MM, B JaHOMY IPO€KTI mepeadadyeHo BHTOTOBIICHHS OPTONEANYHOI YCTUIKH
MEPEeMiHHOT TOBIIMHU: 45 MM B ITSTKOBid, 37 MM B TCJICHKOBI#, 25 MM B IydYKOBili Ta Ha 23MM B HOCKOBIi
yactTuHax. JlaHi mapaMeTpu BpaxoBYIOTbCS IPH IPOCKTYBaHHI KOHCTPYKLIi BEpXy LUIIXOM JOJAaBaHHS 0
OCHOBHOT'O KOHTYPY MOJIeJIi IO HWXKHIHN rpaHi 3aTspkHoi kpoMkH (Puc.6.).
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3aBepmaibHAN eTal Po3pOoOKH JIeKal € BHECCHHS KOPEKTHB Ha OCHOBI PE3YJIBTATIB MOMEPEIHIX MPUMipOK
BUTOTOBJICHOTO MAKETY B3yTTS Ta 3BOPOTHOTO 3B’SI3KY BiJl KOPUCTYBAYiB.

Puc.6. IloGynoBa :kiHoYnX HanmiBYepeBUKIB

BukoprcTOBYIOUM 1HAWBIIyaJIbHAH MiIXiJA A0 pO3POOKH OPTONEAMYHOTO B3YTTSA, BPAXOBYIOUH TEHACHIIIT
MOJIM T2 BUMOTH TAIli€HTa, TU3aliHEPH MOXKYTh BITPOBAKYBATH HOBI MOJIENI B3yTTS, Ki OyayTh BMIIlyBaTH y CBOil
KOHCTPYKIIii OPTOIICTMYHI €JICMEHTH Ta 32 30BHIITHIM BUTIIAIOM BiIMTOBiAaTH TpeHAaM choroacHHs (Puc.7.).

o

Puc.7. Mopeni B3yTTs, IKi BMillyIOTb Y CBOil KOHCTPYKIIi OpTOINEIMYHI eJleMeHTH

BucHoBku. B gaHiii po6oti Oyino po3po0ieHO Ta BHKOHAHO 3a JIOMIOMOIOI) BHKOPHCTAHHS ITU(PPOBHX
TEXHOJIOTIH, IHIWBIAyaJIbHUH MPOEKT  OPTONMEAMYHOrO B3YTTS JUIA MAIIEHTKH 3 BKOPOYCHHSAM KiHIIIBKH,
BPaxOBYIOYH OCHOBHI BUMOTH (PyHKIIIOHAILHOCTI, €pTOHOMIYHOCTI Ta €CTETUYHOCTI.

PesynbTaTil NpOBEJCHUX JAOCIIHKEHb TO3BOJIIIOTH CTBEPKYBATH PO MOXKIIMBICTh €(DEKTHBHOTO MOETHAHHS
(hyHKIIOHATIBHOT KOHCTPYKIIIT OPTONEANYHOTO B3YTTS 3 aKTYAIbHUM €CTCTHYHHUM JTH3AHHOM 332 YMOBHU €(DEKTUBHOTO
BUKOPHCTaHHS LIM(POBHUX TEXHOJOTIH HA PI3HUX eTamax HPOEKTHO-BUpOOHMUYMX mporueciB. Ilpm mpomy icHye
HEOOXITHICTh OAAIBIIOTO BJIOCKOHAIICHHS BUMOT JIO TAKOTO B3YTTS 3 YPaxyBaHHSIM OPTONEIMYHHUX OCOOIMBOCTEM.
Kpim Toro, OubII mHpoKe 3acTOCYBaHHS HU(PPOBHUX TEXHOJOTIH Ha eTarnax po3poOKH eleMeHTIB (opMu B3yTTS 3a
IHIMBIya bHUM 3aMOBJICHHSM JIO3BOJINTH ONTHMI3yBaTH TPOIEC BIIPOBA/DKCHHS OPTONEANYHUX B3YTTEBHX
BUPOOIB y BUPOOHHUIITBO, BHKOPUCTOBYIOUH Cy4acHi Iepe/IoBi TEXHOJIOTII Ta aBTOMAaTH30BaHe 00IaJHaHHS.
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