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MOHCTPHUPOBATIH CBOIO 3(PPEKTUBHOCTH B JTAOOPATOPHBIX YCIOBHUSIX M B OTPAHUYCHHBIX
KOMMCPYCCKUX IMMPOCKTAaX.

HenaBHue npopsiBbl B 001aCTH KBAHTOBBIX PETPAHCISATOPOB MO3BOJSIOT PACHIUPUTH
JAJIBHOCTh NECPEAaYM KBAHTOBBLIX CHUTHAJIOB, 4YTO ABJISACTCA BaXXHBIM IIAaroM K CO3OaHHIO
rI100aNbHBIX KBAaHTOBBIX ceTeil. Takue ceTn 00emaT cTaTh OCHOBOM AJisi 0€30macHOM 1e-
penaym JaHHBIX Ha OOJbIIKME paccTostHUS Oe3 pucka nepexsaTta. Kpome Toro, BemyTcs pa-
OOTHI 1O CO3/IaHUIO CITyTHUKOBBIX KBAHTOBBIX CETEH, KOTOPhIE CMOTYT 00eCleYuTh 0e30-
MacHYIO CBsA3b HAa YPOBHEC LICJIBIX KOHTUHCHTOB.

KBanroBas kpunrorpacdus npeacTaBiseT co0ol 0JHO U3 caMbIX MEPCIEKTUBHBIX Ha-
NpaBJIeHUN B 00JIaCTH KHOEPOE30MacHOCTH.
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Ilpedocmasnena paszpabomka Komniekca ONsi NPoGeOeHUs MPeHUPOBOK HaA Oanaumc c¢
UCNOTL306AHUEM OANAHCUPOBOUHO20 OUCKA, OCHAWEHH020 aKkcerepomempom. Cucmema nozeonsem
U3MepsImy Yeibl HAKIOHA OUCKA U OMCAEHCUBAMb NOTONCEHUE 2ONEHOCONHO20 CYCMABA 8 PEdCUME
peanvroco epemenu. Pearuzosana mpenupoexa ¢ Ouonocuyeckou oOpamHoil cés3vi0, 8 KOMopou
nayuenm Ynpasisem MemKoU Ha JKpaHe, CMPEeMACh YOepiiCueamv ee 6 YeHmpe MUUUEHU.
Honyuennvie Oannvie Nn03601810M O0OBLEKMUBHO AHATUIUPOBAMb OUHAMUKY B0CCHIAHOGIEHUS U
paspabamvieams — ONMUMATILHBIE NPOSPAMMbLL  peadunumayuyu  NAyueHmos ¢ XpOHUYECKOU
HeCmabunIbHOCMbIO 20JIeHOCMONHO20 CYCMABA U HAPYUWEHUSAMU PAGHOBECUSL.

KiaroueBble cjioBa: OaTaHCHPOBOYHBIN THUCK, PCaOMIUTAITMOHHBIH MOJYJb, TOJCHOCTOITHBIMA
CyCTaB.

SYSTEM FOR ASSESSING THE BALANCE AND POSITION
OF THE ANKLE JOINT

N. S. Glushachenko, D. V. Demenkovets, P. Yu. Brantsevich
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The paper presents the development of a complex for balance training using a balancing disc
equipped with an accelerometer. The system allows measuring the angles of inclination of the disc
and tracking the position of the ankle joint in real time. A training program with biological
feedback has been implemented, in which the patient controls a marker on the screen, trying to
keep it in the center of the target. The data obtained allows for objective analysis of the dynamics
of recovery and the development of optimal rehabilitation programs for patients with chronic ankle
instability and balance disorders.
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TpenupoBku Ha Oananc (Balance Training) siBnsitorcss ogHUM U3 3G (EKTUBHBIX Me-
TOJIOB OIICHKH M KOPPEKIWU HAPYLICHUH pabOTHI TOJIEHOCTOIA, OCOOCHHO Y TAlUEHTOB C
XpOHHYECKOH HecTaOmibHOCThIO rosieHocTonHoro cyctaBa (XHI'C). TpenupoBku Ha Oa-
JAHC 3HAYUTENBHO YIYYIIAIOT MPOLECC PeadMINTAIUH MTAlMEHTOB. DTO MOATBEPKIACTCS
METpUKaMH, TAKUMU Kak pe3ysbTaThl Tecta Star Excursion Balance Test (SEBT), rue u3zo-
JMPOBAaHHBIE CUJIOBBIE TPEHUPOBKH HE CMOIJIM OOECIEUUTh COMOCTaBUMBIN mporpecc [1].
Taxoxke mogoOHbIE TPEHUPOBKU MCIIONIB3YIOTCS IPU peadUIUTALMN CIIOPTCMEHOB U JIIOJIeH
C HapyIICHUSIMH BECTHOYJISIPHOTO ammapara. B mpakTH4eckoi MIoCKOCTH MporpamMmbl Oa-
JaHCa PeaNn3yIOTCs IyTeM UCIOIb30BaHUs HECTAOUIBHBIX TOBEPXHOCTEH.

Bb1ensror pa3nuyHbie BUIBI HECTAOMIBHBIX TIOBEpXHOCTEH. OHUM U3 HUX SBISIETCS
6amaHcupoBOUHBIA JUCK. [10700HBIN AUCK OCOOEHHO MOJIE3€H A BBIMOJIHEHUS YIIpaXKHe-
HUH, HalpaBJIEHHBIX HA Pa3BUTHE MPONPHUOLIETILNHU, U YACTO MPUMEHSAETCS B KIMHUYECKON
¢u3noTepanuu nocie TpaBM HMKHEM KOHEYHOCTH WJIM XUPYPrUUECKUX BMELIATEIbCTB,
0COOCHHO Ha IMO3IHUX dTanax peadunmuranuu [2].

Jliis monmy4eHus: TaHHBIX IPU KCIIOJIb30BaHUM OAaJaHCHPOBOYHOTO AMCKA ObUI paspa-
00oTaH anmapaTHbIM KOMILIEKC, COJEpKalluil KOMMYHUKALIMOHHBIH MOJYJb CO BCTPOEH-
HBIM IIPOTPaMMHBIM obOecriedeHueM. MoJlysib UMEET B CBOEM COCTABE aKCEIEPOMETp LIS
BBIYUCIICHUSI YTJIOB HAKIIOHA AMCKAa. BcTpamBaemas cucrema mpenacTaBiisieT co0oil OJIOK,
UHTErpupyeMblil B 6agaHcupoBouHbIi Auck. [Ipu 3ToM pa3mep u popma GaaHCUPOBOYHO-
ro JUCKa HE UMEIOT 3HAUEHUS 3a CUET NOPTATUBHOCTU KOMILIEKCA.

bnarogaps UCIIONB30BaHUIO AKCEIEPOMETPA MOXKHO OTCIIEKHMBATh IOJIOKEHUE TOJIe-
HocToma. TakuMm 00pa3oM MOXXHO pa3paboTaTh CHCTEMY TPEHHPOBOK C OMOJIOTHYECKOM
0o0paTHOM CBA3bIO, TJIe Ipolecc peabunurauuu OyaeT npeacraBiiaTh coboi urpy. Ha oc-
HOBaHMM COOPAaHHBIX KOOPJAMHAT MPEANOIAraeTcsi pacCUuTaTh YHCIOBbIE XapaKTEPUCTHKH,
KOTOpBbIE MO3BOJIAT OLEHUTh 3P (HEKTUBHOCTh PA3IMYHOIO BUAA TPEHUPOBOK, YTO MO3BOJIUT
CO3/aTh ONTHUMAJIbHBIM HA0Op TPEHUPOBOK IS BHIIOJHEHUS peadMINTAlUU MAllUEHTOB C
HapyleHUsIMU BecTuOysipHoro annapata u XHI'C.

Ha nmannbIil MOMEHT pa3zpaboTaHa TPEHHPOBKA, B XOJI€ KOTOPOW MAIIMEHT YIpPaBJIseT
METKON € MOMOILBIO U3MEHEHHMS MOJIOKEHUS 0aJIaHCUPOBOYHOIO JUCKa (HAKJIOH AMCKA CO-
OTBETCTBYET HAKJIOHY T'OJIEHOCTONA), CTApasiCh yAEPKUBAThb CMEIIAEMYIO B 3aBUCHUMOCTH
OT MOJIOKEHUS LIEHTpa JaBJIeHUs METKY B LieHTpe mMuiueHH. OToOpakaemas METKa U MU-
IIEHb [IPE/ICTABICHBI Ha puc. 1.

Cpenu yuCIIOBBIX XapaKTEPUCTHK ObLIIN BHIOpAHBI CIEAYIOIINE:

— cpenHekBagpaTrudeckoe oTkiaoHeHue 1mo ocsim OX u OY ans oreHku pazdpoca 00-
IIETO LIEHTPA JaBJICHMUS,

— cmenierne 1o ocaM OX u OY Ast OLEHKH CPEJHEro MOJO0XKEHHUs OOIIero HEeHTpa
JIaBJICHHUS,

— CpeaHss CKOPOCTb JUIsl CPABHEHUS PA3JIMYHBIX MO JJINTENBHOCTH UCCIEA0BaHUN;

— IUIOLIA/IM JUIMIICA U BBITYKJION (GUIYpBI AJIS ONPEEICHHs CMEIEHUS MallueHTa;

— CKOpPOCTH COMMKEHUSI Kypcopa ¢ MHUIIEHBIO JUIsl OLIEHKH MTOJIBI’KHOCTH T'OJICHOCTOIA.
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Puc. 1. PazpaboTaHHas TpeHUPOBKA

Takum oOpa3omM, B pe3ysbTaTe IPOBEACHHON PaObOTHI OBLITN BEIOpAaHBI TpeOyeMbIe AJIs
JTUATHOCTHKYU YUCJIOBBIC XapaKTEPUCTUKH, PEATU30BAHbI AJITOPUTMBI X pacdyera u rpadu-
YECKOro mpejcTaBieHus. B panmpHeiileMm raHupyercs pa3paboTaTh HECKOIBKO BHJIOB
TPEHUPOBOK, Pa3IUYAIOLIUXCS 10 CJI0KHOCTU U HampaBlieHHOCTU. Ha ocHOBe aHanu3a co-
OpaHHBIX JaHHBIX MpeArnosiaraercs chOpMUPOBATh KOMILJIEKC TPEHUPOBOK, aJaTUPOBAH-
HBIM 110JT MHJIMBHUIyaJbHbIC OCOOCHHOCTH MalueHTa. Takoi moaxoj oOecleuuT MmepcoHa-
JM3UPOBAHHYIO PEaOMIMTALMIO, HANpPaBJIEHHYI0 HAa BOCCTAaHOBJIEHUE (DYHKIIMHM TOJIECHO-
CTOMHOTO CYCTaBa U yIy4lIEHUE IPONPUOLICTIIIH.
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Ilposeden KOMNIEKCHBIL CPABHUMENbHLIL AHAAU3 08VX (DYHOAMEHMANbHLIX  KAACCO8
KpUNmMo2papuueckux aizopummos — CUMMEMPUYHBIX U ACUMMEMPUYHBIX. 3adauell uc-ciedo8anus
ObLI0 BbIAGNEHUE UX KIIOYEBbIX XAPAKMEPUCIUK, NPEUMYUecms U 02paHuyeHull 8 KoHmeKcme
cospemeHHbIX mpebosanull Kk uHgopmayuonnou bezonacnocmu. Ipu nposedenuu cpagHUmMenbHo2o
aHanuza 6 nepeyio ouepedb YUUMbBIBAIUCL MaKue napamempul, KaK CKOpocmbv pabomsl u
npoU3B00UMENTLHOCHYb, YPOBEHb KPUNTOCOUKOCIU, MEXAHU3MYbL YNPAGIeHUs KII0YaMu, obracmu
NpaKmu4ecKko20 NPUMeHeHUs U YCMOoUuueoCcmy K pasiuiHblM MUnam amax.
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