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HAYYHBIE OCHOBBI BBIEOPA MATEPHUAJIOB JIUIS1 OPTOIIEJUYECKOM OBYBH
N BHYTPEHHUX CTEJIEK IIPU NOBPEXJIAEHUAX 'OJJEHOCTOITHOI'O CYCTABA
Myxammenosa M.O.

Byxapckuii zocyoapcmeeHHblIl mMeXHUYECKUIL yHUBEPCUNIEM.

Annomayus. Cmamss nocesweHa HayyHoMy 000CHOBAHUIO 8blOOPA MAMEPUANO8 Olisl OPIMONneouyecKkoll 00yeu u
BHYMPEHHUX CENeK NPU NOBPEHCOEHUAX 20IeHOCMONHO20 cycmasa. IIposeden cpasHumenbHvlii aHaIu3 Qu3UIecKux,
MEXAHUYECKUX U SUSUEHUYECKUX CBOUCME NOIUMEPHBIX KOMNO3UMOS, AAACHOMEPO8 U HAMYPATbHBIX MAMEPUAnos,
npUMeHAeMbIX 6 KOHCIMPYKYUAX opmoneoudeckoti ooysu. Ocodoe sHuManue yOoeieHo SIUAHUI0 CIMPYKIMYpbl U cOCmMasa
Mamepuanos Ha pacnpeoenenue Hazpy3oK, CHUdXCeHue 60esblx ouywenuil u npoPUIAKmMuUKy 6Mopudnvix degpopmayuil
cmonvl. Pe3yrbmamul ucciedoganus no360aA10M CHOPMUPOSams HAYUHble PEKOMEHOayUU No 6b160pY ONMUMATLHBIX
Mamepuanos 015 NOOOWEL U Cmeiek, 0decneuusanwux nogvliuenue dQ@eKmueHocmu opmoneouyeckol Koppexyuu u
YAyYmenue Kauecmeaa JHCUsHy nayueHmos.

Kntouesvie cnosa: opmoneouueckas 00y8b, 6HYMpeHHUe CMETbKU, MAMEPUAIbl, 201€HOCHMONHbIL CYCMas,
NONUMEPHbIE KOMRO3UNDbI, OUOMEXAHUKA CHIONBL.

SCIENTIFIC PRINCIPLES OF MATERIAL SELECTION FOR ORTHOPEDIC
FOOTWEAR AND INSOLES IN ANKLE-CALCANEAL JOINT INJURIES
Mukhammedova M.O.

Bukhara state technical university.

Abstract. The article is devoted to the scientific justification of material selection for orthopedic footwear and
insoles in patients with ankle joint injuries. A comparative analysis of the physical, mechanical, and hygienic properties
of polymer composites, elastomers, and natural materials used in orthopedic shoe construction was carried out.
Criteria for material selection were considered with regard to cushioning, damping, and biocompatibility
characteristics. Particular attention was paid to the influence of material structure and composition on load
distribution, pain reduction, and prevention of secondary foot deformities. The research results provide scientific
recommendations for selecting optimal sole and insole materials, which enhance the effectiveness of orthopedic
correction and improve patients’ quality of life.

Keywords: orthopedic footwear, insoles, materials, ankle joint, polymer composites, foot biomechanics.

Brenenne. ToBpex/eHns TroNEHOCTONHOrO CycTaBa 3aHMMAOT OJHO M3 BEAYIIMX MECT
cpeau TpaBM U 3a00JI€eBaHUN OINOPHO-JBUraTeNbHOrO amnmapara. HapymeHue ero QyHKuuu
MPUBOJUT K OTPAHUYEHHIO MOJBUKHOCTH, U3MEHEHHUIO OMOMEXaHHUKH MOXOJKHU M 3HAYUTEIbHOMY
CHIDKEHHMIO KadecTBa JKM3HM MalMeHTa. B mpolecce peaOMIUTALMM BaXXHOE MECTO 3aHMMAaeT
MIPUMEHEHUE OpTOINEINYECKOH O00yBHM, KOTOpass oOecleurMBaeT IpaBUJIBHOE pacIpeesieHne
Harpy3okK, CTa0MJIM3alHio cycTaBa U Npo(UIakTUKy BTOPHUHBIX Aedopmanuii cromsl [1].

OaHuM W3 KIOYEBBIX (AKTOPOB 3(PPEKTUBHOCTH OpTONEIUYECKOW OOyBU SIBIISETCS
MpaBWIbHBIN BBIOOp MaTepHasioB Jis MOAOUIBEI U BHYTPEHHUX cTesnek. OHU JOJKHBI COYEeTaTh B
ce0e aMOpPTU3AIMOHHBIE CBOMCTBA, YIPYrOCTb, M3HOCOCTOMKOCTP M TMIHEHHYECKHE KauyecTBa,
obecrieunBasi KoMpopT U Oe30MacHOCTh narueHTa [2,3]. B 1o ke BpeMsi cTaHAapTHBIE MaTepUallbl,
UCTOJb3yeMbIE B MAacCOBOM IPOM3BOJACTBE OOYBH, YacTO HE YJOBIETBOPSIOT CHEUU(PUUECKUM
TpeOOBaHUSAM OPTONEAMM, YTO TpeOyeT IOUCKAa HOBBIX pEHIeHHH M pa3padoTKu Hay4yHO
00OCHOBAHHBIX MOAXOJIOB.

Ha cerogusmHuii 1eHb B MpaKTUKE MPUMEHSIIOTCS pa3jIMyHble MAaTepHallbl — HaTypalbHas
KO’Ka, TEPMORJIACTOILIACTHI, TOJIMMEPHBIE KOMITO3UTHI, DBA (3THIeHBUHUIALIETAT), TOJTUYPETAHBI,
JaTEKCHBbIE W KaydyKoBble cMecHu [4]. OIHAKO CHCTEeMAaTHMYECKUH CpPaBHUTEIBHBIM aHaIU3 HX
CBOMCTB B AacCIEKTE INPUMEHEHUS IIpU TOBPEXKICHUAX TOJIEHOCTOMHOIO CyCTaBa MPOBOAUTCS
OTPaHUYEHHO, YTO 3aTPyAHSIET (OPMUPOBAHUE UETKHUX PEKOMEHIALMH JUIsl Bpadeil-opToneaoB U
KOHCTPYKTOpPOB 00yBH [5,6].

[lenbto HACTOSIIIETO HCCIENOBAaHUS SBJSETCS HaydyHOE OOOCHOBaHME BBIOOpa MaTepuasioB
IUIE  OPTOMEIUYECKO OO0yBM M BHYTPEHHUX CTENEK, INpPEJAHA3HAYEHHBIX Ui IallUeHTOB C
MOBPEXJICHUSIMA TOJICHOCTONHOrO cycTaBa. Jljig OCTMIXKEHUs LENH MPEeAIoaraeTcsl pelmTh
CIIEYIOIINE 3aJaUHu:

e OmnpefenuTh TPeOOBaHUS K MaTepHajaM C y4eToM OMOMEXaHMKH CTONBI M 0COOEHHOCTEH

IIATOJIOTUH TOJIEHOCTOITHOT'O CYCTaBa;
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e TIPOBECTH CPABHUTEIbHBIN aHAIN3 (UIUUYECKUX, MEXAaHUYECKUX U TMTHCHHUYECKHX CBOWCTB
COBPEMEHHBIX MaTE€pPUAJIOB;

e BBIBUTH ONTUMAJbHBIE KOMOWHAIMM JUIs TOJOWIBBI M CTENIeK, OOecIeynBaromume
Hau00Jb11YI0 3G (HEKTUBHOCTH OPTOINEINYECKON KOPPEKLIUH.

B xauecTBe OOBEKTOB HCCIENOBaHUS OBLIM BHIOpaHB HauboJee YacTO NPUMEHSEMBbIC B
OpPTONEIUYECKOW MPAKTHKE MaTephaibl JUid TOJOIIBBI M BHYTPEHHUX CTellek OOyBu:
nonuBuHUIXJIopuaHble (IIBX) xoMmo3umuu pa3inyHoOl >KECTKOCTH, dTWiaeHBUHMIaLeTaT (OBA),
MOJINYPETAaHOBBIE dJacToMephl, TepMmodnactoriactel (TOII), HarypanbHas KoXka, a Takke
MHOT'OCJIOIIHBIE TEKCTHJIBHBIE MaTepHalibl C MOJIMMEPHBIM MOKpBITUEM. VcIbITaHMsS Ha C)KaTue U
YIPYTrOCTh IPOBOJWIUCh HA YHHUBEPCAJIbHOM HCIHBITATENIbHOW MAIIMHE Ui  OINpPEACIICHUS
aMOPTU3alMOHHBIX CBOWCTB. M3HOCOCTOMKOCTh OLICHMBAJIACH I10 YHWCIY LHUKIOB TPEHUSA J0
nosiBiieHuss BuAMMBIX jaedexToB. Teepmocte mo Illopy ompenensiiack ¢ HCHIONb30BAaHHEM
TFOPOMETpA JUIS OLIEHKH COMPOTHBIIIEMOCTH J1e(h)OPMAIIHH.

Bo3ayxonpoHuiaeMocTs 1 NapornpoOHUIAEMOCTh MaTEPUaIOB UCCIEAOBAINCH 110 CTAHIAPTHBIM
metoaukam ['OCT. 'MrpoCKONMMYHOCTD ONpenesiach M0 CIIOCOOHOCTH MaTepHalia IOTJIoNaTh
Biary. Ternnon3onsuoOHHbIE CBOMCTBA OLEHUBAIUCH B KIIMMATHUUYECKOW KaMepe MpHU MEePEMEHHBIX
YCIIOBUSIX TEMIIEpaTypbl W BIaXHOCTH [7,8]. Jlas OLIEHKM pacupeleseHHs Harpy30K Ha CTOIy
MPUMEHSIAaCh CUCTEMa KOMIBIOTEPHON moxorpaduu, Mmo3Bojsionias (UKCUPOBATh IMHUKOBOE
JaBJICHWE W 30Hbl MAaKCHUMaJIbHOM Harpy3ku mpu xojp0e. BiusHue Marepuana creinek Ha
CTaOWIIN3aIUIO TOJICHOCTOIHOTO CYyCTaBa U3y4alioCch B YCIOBUSAX UMHUTALIUN KIMHUYECKON XOAbOBI.

IToxa3zarenu IKCIICPUMCHTAJIbHBIX JAHHBIX:

AMOpPTH3aLIMOHHASA CIIOCO0- Teepaocthb 1o H3HococTOoiKOCTD (KOI-BO
HOCTH (Y% MOrI0IEHHOM Hlopy (en.): LUKJIOB
JHEPruM yaapa): A0 M3HOCA, YCJI. €]1.):
OBA -85 OBA -25 OBA —3000
[Tommyperan — 75 [Tonmyperan — 40 [Tommyperan — 5000
I1BX-kommno3ut — 60 [IBX-komno3ut — 55 | IIBX-komno3ut — 4500
5000
4000
3000
2000
1000 MBX-komnosut
0 MonnypetaH
Q
2
\X\O‘b\e\ &0 <0
2 O &
O K
3 NG o
R & &t W 4000-5000
?S'\ QQ‘ 00
& Y m 3000-4000
AN ¢’b
m 2000-3000
m 1000-2000
m 0-1000

HpOBC,I[éHHI)IC HUCCIICOO0BaHUA ITOKa3aJll 3HAYUTCIIBHBIC pa3jindusa B CBOMCTBaxX MaTcpuaios,
HCIOJIb3YCMBIX IJIA U3TrOTOBJICHUA OpTOHQIIH‘{eCKOﬁ O6yBI/I 1 BHYTPCHHUX CTCJICK.
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AMopTu3anuoHHble cBoiictBa. (CorjgacHO MOJYYEHHBIM JI@HHBIM, HauOOJBLIYIO
CHOCOOHOCTH K MOTJIOIIEHUIO YAAPHBIX HArPy30K MpoJeMoHCTpupoBai Mmareprain DBA (85 %), uro
OOBSICHSIETCSI €r0 HU3KOW IJIOTHOCTBIO M PAa3BUTON SUEUCTON CTpyKTypol. [lommyperan oOmamaet
HECKOJIbKO MeHbled amoprtuzanuein (75 %), ofHAKO OTIMYaeTcs CTaOWIBHOCTHIO CBOWMCTB MpHU
JUIUTENbHOU sKcmutyaTanuu. [IBX-komMno3uTsl moka3zanu MuHuMalibHble 3HaueHust (60 %), uto
OTpaHMYMBAET WX IPHUMEHEHUE B Cllydasx, Korjna TpeOyeTcs BbIpaXEHHBIH JIeMIUpYOmuit
¢ dekr.

Teépaocty nmo Ilopy. Haumensmyro TBEpHocTh mmeer DBA (25 en.), uro obecreynBaer
BBICOKMH KOM(OpPT Tpu X0ap0e, HO CHIIKACT JOJNTOBEYHOCTh NPU HHTEHCHBHBIX Harpyskax.
[Tonuyperan (40 en.) 3aHUMaeT NMPOMEKYTOYHOE MOJOKEHUE, COUETask YMEPEHHYIO yNpPYyrocTb U
JOCTaTOUYHYIO JKECTKOCTh. [IBX-KOMIO3UTHI OTIIMYAIOTCS NOBBIIEHHOMN KECTKOCTBIO (55 en.), uTo
MOJKET OBITh IMOJIE3HO NMPU HEOOXOIUMOCTH KECTKON (PUKCAIIMHU CTOIIBI, OTHAKO CHUXKAET KoM(popT
ManueHTa.

H3HococToiikocTs. Hanbonee ycToiumMBBIM K UCTHpaHUIO oKazaics monuyperan (5000
LUKJIOB), YTO JI€JaeT €ro MEepPCHEKTUBHBIM JUIsl KCIIOJIb30BAHUS B HApPY)KHBIX CJIOSAX IOZOLIBBHI.
[NBX-kommno3utsl (4500 1UKIOB) MOKa3ald YIOBIETBOPUTEIbHBIE PE3YNbTaThl, Torna kak DBA
(3000 1uKIIOB) yCTYIAET MO JAaHHOMY HapaMeTpy, YTO TpeOyeT KOMOMHHPOBAHHOTO MPUMEHEHHS C
0oJj1ee U3HOCOCTOMKUMHU MaTepUaIaMH.

Takum o0Opa3zom, BBIOOp MaTepHana JODKEH YYHTHIBATH HE TOJBKO OTIENbHBIC (DHU3HUKO-
MEXaHWYECKUE IO0KA3aTeIN, HO U UX COBOKYMHOCTb. DBA dABISIETCS ONTHUMaIbHBIM MaTE€pUATIOM
JUIs BHYTPEHHMX CTeJeK Ojaroaaps BBICOKMM aMOPTU3ALIMOHHBIM CBOWCTBaM M MSTKOCTH.
[Tonuyperan 1enecooOpa3HO HCHOIB30BaTh JUIsl TMOAOMIBBI U TMPOMEKYTOYHBIX CJIOEB, TIE
TpeOyeTcsl U3HOCOCTOMKOCTh M CcTaOMiIbHOCTh (popmbl. [IBX-koMmo3uTel, obnagas AoCTaTOYHOU
MIPOYHOCTBIO, MOTYT MIPUMEHSATHCS B KAUECTBE YKPEIUISAIOIIUX JIEMEHTOB KOHCTPYKIUH, 0COOEHHO
IIPU HEOOXOIUMOCTH KECTKON KOPPEKIMH MTOJIOKEHHUS CTOIIBI.

CpaBHUTENBHBIE PE3YJIBTAThl HCCIEJOBAaHUM IPEACTABICHBl HAa PHUCYHKE, TI/I€ HariasgHo
MOKa3aHbl pasnuuus Mexay OBA, nomuyperanoMm u IIBX-komnosutamu 1o TpEM KIIOUYEBBIM
MIOKAa3aTessIM: aMOPTHU3aLus, TBEPAOCTb U U3HOCOCTOMKOCTD.

3akirouenue. IlpoBenéHHble uHccenOBaHUS MOKa3aldd, 4YTO BHIOOP MaTepUaloB Ul
OpTONEeINYeCKOM OO0yBM M BHYTPEHHUX CTENIeK NpU TOBPEXKACHUSAX TOJEHOCTOIHOTO CycTaBa
JIOJDKEH OCHOBBIBATHCS Ha KOMIUIEKCHOW OIIEHKE MX (PU3MKO-MEXaHMYECKUX M TUTMEHHYECKUX
CBONCTB.

o Marepuan OBA o6sagaeT HamsTy4dIIMMU aMOPTHU3ALMOHHBIMHU XapaKTEPUCTUKAMH M BBICOKOM
MATKOCTBIO, YTO J€JacT €ro ONTHUMAJIbHBIM Ul W3TOTOBJIEHHUS BHYTPEHHUX CTEIEK U
3JIEMEHTOB, KOHTAKTUPYIOIIHX CO CTOMOM.

o TlonuyperaHn oTiMyaeTcsi BBICOKOM M3HOCOCTOMKOCTBIO M CTaOMIIBHOCTBIO (hOpMBI, Giiarogapst
YeMy PEKOMEHYeTCs IS MOIOIIBbI U MPOMEKYTOUHBIX CIIOEB OPTONEANUYECKOI 00YBH.

o [IBX-KOMIIO3UTBl HMEIOT MOBBIIEHHYIO JKECTKOCTb M JOCTATOYHYK) IPOYHOCTH, YTO
MO3BOJISIET UCIIOIBb30BaTh UX B KOHCTPYKTUBHBIX AJIEMEHTaX, 0OecrneuynBaromux GuKcaluo u
CTaOMIIN3ALUIO CTOIIBI.

Takum  oOpazoMm, Haumbojee  palMOHAIbHBIM  pEIICHHEM  SBISIETCS  IPUMEHEHHE
KOMOMHHPOBAHHBIX KOHCTPYKIUi, rae OBA ncnonb3yercs Ayl BHyTpEHHEH aMOpPTU3HPYIOILEN
CTEJIbKH, MOJNypeTaH — JIsl moaowBbl, a [IBX-KkoMImo3uTel — i yKpemisomux eraneid o0yBu.
Takoit moaxon obecneunBaeT OamaHc MEXIY KOM(OPTOM, JOJITOBEYHOCTHIO U (PYHKIMOHAIBHOM
3(PEKTUBHOCTHIO OPTOTIEANUECKON KOPPEKITHH.

[TpakTuyeckas 3HaYMMOCTh pabOTHI 3aKIIOYACTCA B Pa3pabOTKe HAyYHO OOOCHOBAHHBIX
peKoMeHaalui 1Mo BbIOOPY MaTepuanoB, KOTOPbIE MOTYT OBbITh HCIOJb30BaHbl KaKk B CEPUITHOM
MIPOU3BOJICTBE OPTONEIUYECKON 00yBH, TaK M B MHIMBUAYAILHOM OPTE3UPOBAHMU MAIMEHTOB C
MTOBPEXKACHUSIMU T'OJIEHOCTOITHOIO CyCTaBa.
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