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BBEJAEHUE

Menumuackas peabunuranus (MP) mnamueHnToB, mepeHecmmx HWH(APKT
rojopHoro mosra (MI'M), sBisieTcs aKTyaJdbHOW COIMAILHOW MpoOJIeMOi
[KoBanpuyk B.B. u coapt., 2018]. Exerogno or MI'M mnorubaror Oonee
5,5 MusmnoHoB yenoBek (30%), mpu 3tom 50 % BBDKMBIIMX HUMEIOT TSDKEINbIC
HapyIIEHUs HEHPOMBIIIICYHBIX CKEJICTHBIX M CBS3aHHBIX C JIBIDKCHHEM (DYHKITHI
(HC1®) [Koton S. u coasrt., 2022]. bonee 30 % mamueHTOB OCTAIOTCS CTOMKUMU
uaBauaamMu  [Cmeraex B.b. m coast., 2003; Kymem C.JI. u coast., 2012]
C MHOTOKOMITOHEHTHOM Jie3ananTarueit [Wright A. u coasr., 2018].

I'ereporennocts MMI'M compsbkeHa ¢ MHOTooOpa3veM €ro KIMHUYECKHX
noarumnos [Amarenco P. u coasr., 2013; Cunoposuu D.K. u coasr., 2016]. Bmecte
C 9THM, JIMarHOCTHKA 3a00JIeBaHMs 110 TaToOnoMexanndeckuM perotunam (I16D),
OCHOBaHHasg Ha ouenke Hapymenud HC/®, B 4yacTHOCTM aJanTUBHOU
kuHeMatukn (AJIK), 10 HacTosIero BpEMEHH HE UMEET MNPHUKIATHOTO
npumenenus [Stucki G. u coast., 2018; Bruni M.F. u coasr., 2018].

bonee 80 % MP mamumentoB ¢ UI'M oTBoguTcs (Pu3MuecKuM MeToliaMm
[Tijsen L.M. u coagrt., 2019], B ToM uuncie poOOTU3UPOBAHHOW KHHE3UTEPAITUH
C IPUMEHEHHEM pPeaOUIUTAMOHHBIX  alMapaTHO-MPOrPAMMHBIX  KOMIUIEKCOB
(PATIIK) [Valero-Cuevas F.J. u coapt., 2016]. HecMoTps Ha CyIeCTBCHHbBIE
Henoctatku PAIIK, cBsI3aHHBIE C OTpaHUYECHHBIMU BO3MOXKHOCTSAMHU B OTHOIIEHUH
KOPPEKIMU JBUTATEIBHBIX aJanTaliii, HU3KOM MPOMYCKHON CIIOCOOHOCTHIO,
IPOMO3KOCTBIO, BBICOKOW CTOMMOCTBIO M OTCYTCTBUEM CTaHIApPTU3UPOBAHHBIX
ycinoBuit  mipoBeneHuss MP, poOoTuzupoBaHHas peaOWIMTallMsS — BbIACICHA
B caMocCTOsTeNIbHOe Hampasienue [Bruni M.F. u coart., 2018; TedlaaJ.S.
u coaBrt., 2019].

CnoxuBmiasicss KoMmiuiekcHass mnpobiema MP mnamuentoB ¢ UI'M  Hocut
ro0anpHbI  xapaktep. Tpancdopmalus HOTalMi TocydapcTBa B pa3pabOTKy
JOCTYMHBIX METOAMK TepcoHUUIMpoBaHHON MP, akTyalbHBIX B YCIOBHUSIX
BbICOKOH KoMopOuaHocT MI'M u conuansHoi uzosiuu (mangemus COVID-19),
paccMmaTpuBaeTcs Kak BBIXOJ U3 cliokuBIeiics cutyanuu [Byblow W.D. u coasr.,
2015; Moncion K. u coagr., 2022].

Takum 00pa3om, HUCXOHsl M3 BBINIECKA3aHHOTO, TMEPCIEKTUBA Pa3BUTHS
nepconudurupoBannoit MP maruentoB ¢ pasznmuuabiMa [IB® UI'M  cocrout
B CO3/IaHUU CTAHJAPTU3UPOBAHHBIX YCIOBUU NMpUMeHeHUs nocTynHbix PATIK.

AKTYyaJIbHOCTh BOMPOCOB TOBBIMIEHUs 3 dexktuBHOoCTH MP marueHToB
¢ UI'M nociyxuna OCHOBAHUEM JJIs IPOBEICHHS HACTOSIIETO UCCIIEIOBAHMUS.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Wright%20A%5BAuthor%5D&cauthor=true&cauthor_uid=29097056

OBILIAA XAPAKTEPUCTHUKA PABOTbBI

CBs3p padoThl ¢ HAYYHBIMH IPOrpaMMaMHM (IIPOEKTAMM), TEMAMU

JluccepranionHass paboTa BBIIIOJHEHA B COOTBETCTBUM C HayYHBIMU
IJIaHAMU OPTaHU3ALMI-UCIIOIHUTENEN TOCYJapCTBEHHBIX NporpaMM MHUHUCTEPCTBA
3npaBooxpaHeHuss W MunucrepctBa oOpa3zoBanus Pecnyonuku bemapych
no ciuenyrommM TemaMm: «Pa3pabotaTe UM BHEAPUTH METOA peadMIMTALUU
NAlMEHTOB C 3a00JICBAaHMSIMU CYCTaBOB KOHEYHOCTEW M  IMO3BOHOYHMKA
C UCTIOJIb30BAHUEM COYETAHHBIX (DU3MOTEPANIEBTUYECKUX BO3ACUCTBUN», IO
3amannio 01.03 orpacieBoil Hay4HO-TEXHUYECKOM mporpaMmbl «Peabuimranus,
IKCIEpTH3a, NpeaynpexaeHne wuHBamugHoctn» Ha 2016-2020rr. (Ne roc.
peructparmu 20162250, cpox BbimosHeHus: 2016—-2018 rr.) — rocymapcTBeHHOE
yUpexICHUE oOpa3oBaHUs «benopycckas MEIULUHCKAs aKaJeMus
NOCJIETUIUIOMHOTO  oOpa3oBaHus»; «lccnenoBanne OHOMEXaHUKHA Ta30BOrO
pernoHa B WHBAPUAHTHBIX YCJIOBHUSX JBUTATEIIbHOIO TMOJS BUPTYyaJIbHOU
peanpHOCTM», MO 3aJaHuio 2.26 moamporpammel «JlpuarHocTuka M Tepanus
3a0oneBanui»  ['ocymapcTBEHHONW  MpOrpaMMbl — HAYYHBIX  HMCCIIEJOBAaHUMN
«DyHIaMeHTaNbHbIE W TpHUKIaaHble Hayku — Memunuae» Ha 2016—-2020 rr.
(Neroc. perucrparuun 20162998, cpox BemonHenus 2016-2018 rr.) -
pecnyOJMKaHCKOE  MHHOBALlMOHHOE  YHHUTapHoe  mnpennpustue  «Hayuno-
texHonornueckut mapk BHTY “lTlonutexnux™»; «Pa3paboTka U BHEApPEHHE
B [IPAKTUYECKOE 3PABOOXPAHEHHE HOBOTO METOJa peadWuuTaluuu MalMeHTOB
HEBPOJIOTMYECKOr0 Mpouisi ¢ KOOPAUHATOPHO-ABUTATEIIbHBIMU HapyUICHUSIMU,
OCHOBAaHHOT'O Ha WCIOJIb30BAaHWN KUHE3UTPEHAXKEPa» B paMKax rpanrta llpesunenra
PecniyOnuku benapyck B obnactu 3apaBooxpanenus ([IpunoxeHue Kk pacropsKeHUo
[Ipe3unenta Pecriyonuku benapyce ot 24 auBapst 2017 r. Ne 12pn).

Tema  guccepTalMOHHONM  paOOTBI  COOTBETCTBYET  IPHOPUTETHBIM
HaIpaBJICHUSIM HAYYHOM, HAYYHO-TEXHUYECKOW M MHHOBALMOHHOW AESTENbHOCTU
Ha 2021-2025 rr. B cdepe OMOIOTHMUECKUX, MEIUUUHCKHUX, (hapMaleBTUYECKHUX
Y XUMUYECKUX TEXHOJOTUH, B YACTHOCTU MEPCOHUPUIIMPOBAHHON MeAUIIMHBI, MP
MalMeHTOB, MEIUIIMHCKOTO 000pyaoBaHus, corjlacHo Ykaszy Ilpesuaenta
Pecnyonuku benapyce or 7 mas 2020r. Ne 156 u OCHOBHBIM 3ajauaM
MOATIPOrPaMMBbI Ne 6 «O0ecrieuenue (GyHKUIMOHUPOBAHUS CUCTEMBI
3npaBooxpaHeHusi Pecnyonuku  benapyce» 'ocynapcTBEHHONW — IpOrpammbl
«310poBBe Hapoja u aeMorpaduyeckas 6ezonacHocth Pecnyonuku benapych» Ha

20212025 rr., yrBepxkueHHoi  IlocranoBnenuem  CoBera  MUHHUCTPOB
Pecniyonuku benapyce ot 19 suBapst 2021 r. Ne 28.
Hear wucciaenoBanusi — mnoBbimieHUe 3¢dextuBHOCTH MP marueHToB

c UHGApPKTOM TOJIOBHOTO MO3Tra MyTeM pa3pabOTKM MeToAa aJanTUBHOM
kuHesutepanuu (AK) u ero BHeApeHHs B MPAKTUUYECKOE 3PaBOOXPAHEHHE.
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3aga4u MCCICAOBAHNS:

1) pa3paboTka OHMOMEXaHWUYECKHX IIOKA3aTeJIeH CIIOKHBIX JIBHKCHUM
YEeJIOBEKa, IOJYYEHHbIX B  CTaHIAPTU3UPOBAHHBIX YCIOBHSIX  CPEIOBOIO
OKPYEHUS MPHU BBINOJHEHNUN PA3HOIUIAHOBBIX JIBUTATEIbHBIX TECTOB;

2) YCTaHOBJICHUE OMOMEXaHUYECKUX TI0Ka3aTesei, IMePCIeKTUBHBIX IS
JUArHOCTUKHU HAPYIICHU aaliTHBHOW KUHEMATUKH;

3) pa3paboTKa CTaHAAPTU3UPOBAHHBIX YCIOBUH IPOBEICHUS adallTHBHON
KHHE3UTEparuy,

4) ycTaHOBNICHHE  OOBEKTUBHBIX ~ MapKEpPOB  MMaTOOMOMEXaHUYECKHX
¢enotunos UI'M mno mnokaszaTensiM aJanTUBHOM KUHEMAaTUKH W pe3yibTaTam
KJIIMHAYECKOT'O TECTUPOBAHUS (IaHHBIM KIIMHUYECKUX IIIKaN);

5) pa3paboTka agaNTHBHON KHHE3WTEpAIMH, OCHOBAHHOW HAa KOMOWHAITUU
MaHyaJIbHBbIX KHHE3UTEPANEBTUUECKUX TEXHUK, METOJMKAaX (PYHKIIMOHAILHON
PELMIIPOKHOM HEVUPOMBIIIIEYHON AJIEKTPOCTUMYJISILINH, aJalTUBHOU
MEXaHOTepaIuy U TPEHUPOBKHU TUHAMHYECKOW KOOPIUHALINH;

6) onenka BimsiHUST MP manueHToB ¢ pa3TuYHBIMHA TATOOMOMEXaHUYCCKIMHU
dbenotunamu MII'M Ha JOUHAMUKY BOCCTAaHOBJICHUS aJalTUBHON KUHEMATHKH,
JBUTATENbHBIX (PYHKIMH HIKHUX KOHEYHOCTEH, (YHKUHMU XOABOBI, a TaKKe
YPOBHSI MOOMJIBHOCTH U NMOBCEIHEBHOW aKTUBHOCTH;

7) pa3paboTkKa ajaropuT™Ma Ha3HAYCHHUS AaJaNTHBHOW KHHE3WTEpaIuH
NalyeHTaM € pa3InyHbIMU naToOnoMexannyeckumu GeHorunamu UI'M cpenneit
CTENEHU TSHKECTH U OLIEHKA €€ KIIMHUYECKOU 3(h(PEeKTUBHOCTH.

O0bexkTOoM  ucciaenoBanusi  Obutn 92 370poBBIX  JOOPOBOJIBIA
u 107 maruenToB, nepedecmux MI'M, koTopsiM mpoBoauiack MP, gomonHeHHas
y 57 nauuentoB AK.

IIpeamerom mcciaeaoBaHusl SBISUINCH: 1) pe3ynbTaThl KIMHUYECKHUX KA,
noJiyueHHble y nauueHtoB ¢ MI'M, 2) mpocTpaHCTBEHHO-BPEMEHHBIE MMapaMeTphl
aJanTUBHOM KWHEMATHUKH, PACCUMTAHHBIE MPHU NPOBEIECHUU OMOMEXaHHUYECKOTO
aHaJM3a pa3HOIUIAHOBBIX JIBUTATEIIBHBIX TECTOB.

Hayuynas HoBU3HA

1. Pa3paGotan HOBBIM MeToa AK, HampaBlieHHbIH Ha yJTydlllEeHWE KauecTBa
AJIK  (monorpaduss ISBN 978-985-581-434-5), cocrosmuii U3 METOAMK
(GYHKUIHMOHATIBHOM PELMIPOKHON HEUPOMBIIICYHOU 3JIEKTPOCTUMYIIALMHU (TIATEHT
Ne 2017095254, PCT), anantuBHOM MexaHoTepanuu (mareHt Ne 030027,
EBpa3zuiickoe maTeHTHOE BEJOMCTBO) U TPEHUPOBKH JTUHAMUYECKOW KOOPJIMHALIUU
(matent Ne 037467, EBpasuiickoe TIaTEHTHOE€  BEIOMCTBO),  ITOBBIIIAET
addextrBHOCTE MP maruentos ¢ UI'M B 4 pasa.

2. BnepBoie chopmynupoBaH aiaroput™m HazHaueHusi OysokoB AKI AK?2
n AK3 B 3aBucumoctu oT [IbB® WI'M, OCHOBaHHBII Ha OILIEHKE YpPOBHSA
MoBceHEBHOM akTUBHOCTH M aHanmu3ze AJIK mo pesynbratam TOC, coriacHo
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kotopomy Onok AKI Ha3HawaeTcsi mpu 3HAYCHUW WHACKCA baprtenm MeHee
31 6amna, HasHaueHue Onoka AK2 mpou3BOAMTCS TMpH 3HAYEHUHM MapaMmerpa
CITIOH(T®C)1 > 64,01 %, a 610ka AK3 — npu ero MEHbIITUX 3HAYCHUSX.

3. Pa3paboTan HOBBIM cMoOcOO perucTpanuu OHOMEXaHMYECKUX JaHHBIX
(patent Ne US9,360,932) ¢ mocnenyroiield peKOHCTPYKIMEH CKEJIETHOW MOJICIIH
TeJa YeoBeKa W pacdyéToM MapamMeTpoB BpemeHH akTuBHOW ¢aswl, CY]] n UK,
KOTOpBIE MOCJE CPABHEHUSI C PE3yJIbTaTaMU «HOPMBD» MO3BOJSIOT MPOBOJIUTH
onenky HapymeHnnid AJIK (marent Ne 17492 Pecny6iuku bemapych) ¢ TOYHOCTBIO
npeackazaanii 73 %.

4. BriepBbie pa3paboTaH METOJ| PACIIO3HABAHUS JIBUTATEIBHOTO MATTEPHA
B peanrbHOM BpemeHHu (mateHT Ne 2017095254, PCT) no OuoMexaHUYECKUM
napameTpaM ¢ nocleayrouiei nepeaadend 3QpQPeKTopHOro EKTPUIECKOro CUTHAJA
B BHJE TMOCIEIOBATEIbHBIX KOPOTKUX MMIYJIbCOB JUTeNbHOCThIO (0,1 C
MOOYEPETHO HA MBIIIIBI-AHTATOHUCTHl O€/lep Y TYJIOBHUIA, JJIS TAKTHUIBLHOIO
B3aUMOJIEUCTBUS C MOJIb30BATEIIEM.

5. PazpaboTan HOBBIN CIOCOO BOCCTAHOBJICHHUS JBUTATEIBHON aKTHMBHOCTHU
yenoBeka (patent Ne EP 3415123), ocHoBaHHbIN Ha npuMeHennn PATIK2 (nmateHt
No 030027, EBpasuiickoe MaTeHTHOE BEIOMCTBO), COCTOAIIETO U3 MOAYJs
AHTUTPABUTALIMOHHON MOJJEPKKU TeJla U MOJYJIS MPUBOIa KOHEYHOCTEH.

6. BriepBeie TpenIoxKEHO UCHOIb30BaHME HOBOTO YycTpoictBa PAIIK3
(matent Ne 037467, EBpa3suiickoe NaTEHTHOE BEIOMCTBO), MPEACTaBICHHOIO
B BUJE MEPEABUKHON AHTUIPABUTALIMOHHOW paMbl TONJIEPKKH IIArOBOM
JIOKOMOLIMM C TIOJIBECHOM CHUCTEMON M POOOTU3MPOBAHHBIM MPUBOJIOM HMKHHUX
KOHEYHOCTEM.

/. BiepBble M3y4€HO M YCTAHOBJICHO IMOJOXHUTeNbHOEe BiusHUs AK Ha
spdexkruBHOCTE  MP  (MoHorpadms  ISBN 978-985-581-434-5) marueHTOB
¢ pasmuuabiMu [IB® UI'M, ¢ otHomenusimu mancos 5,1 (95 % JIW 1,17-22,51) —
s naruentoB ¢ [Ib®1, 8,1 (95 % AU 1,15-55,61) — mia nanuentoB ¢ I1bD2
u 7,71 (95 % JAU 1,76-33,72) — nns naruentos ¢ [16D3.

IHos10keHus1, BLIHOCUMBbIE HA 3AIIUTY

1. Pa3paboTtanHble HOBbIE OMOMEXaHWYECKHE [OKa3aTelu, MOJy4YEeHHbIE
B XOJIC BBITIOJIHCHUS JIBUTATEIbHBIX TECTOB, CBS3aHHBIX C PAa3HOIJIAHOBHIMU
MepeMEIICHUSIMU TeJla B CTaHAAPTU3UPOBAHHBIX YCIOBUSX CPEAOBOTO OKPYKEHUS,
XapakTepu3yrT aJalTUBHYI0 KHUHEMAaTUKy 370pOBBIX JIHMI[ MO KOJICOaHUSIM
3HAQYCHUW MeEIMaH: BPEMEHUM aKTUBHOM (a3bl TMpU BBIMNOJHEHUH TecTa
«ppoHTaNBbHAsT CTAOUIBLHOCTHY — OT 4,4 no 13,5 ¢; cpenHeil yrioBoW JaeBUAIUU
MpPU BBITIOJTHEHWU TECTa «CaruTTajibHas cTabuibHOCTHY — oT 10,8 mo 37,4°;
CpeIHel yrioBOM JeBUAlIMU MPHU BHITIOJHEHUH TECTa «UJICHTU(DUKALIUA CTUMYJIa» —
oT 8,9 nmo 28,1°; W uHEepUUAIBLHOW KHHEMATUKA TPU BBINOJHEHUU TECTa
«IPOCTPAHCTBEHHAs OpueHTaus» — oT 1 1o 18,7 paz:/cz.

4



2. buomexanudueckuii aHaIM3 MoKa3aTeae aJalTHBHOM KMHEMATHUKH, ITOCIE
uX O0OpabOTKM M TOCJIEAYIONIETO CpPaBHEHUS C aHAJOTUYHBIMU pe3yJibTaTaMu
TPYIIbI 3OPOBBIX JIUII, MO3BOJSET PACCUUTHIBATH JJISI KAXKIOTO JABUTATEIHLHOIO
T€CTa CPEIHUA MPOUEHT OTKIOHEHUS OT HOPMBI M PAJl HHTETPaIbHBIX
MPOU3BOJIHBIX  HAPYIICHUS  JIBUTATEJIbHBIX  CUHKUHE3UW, OOYCIOBICHHBIX
(YHKIIUSMH TOJIOBHOT'O MO3Ta, U HAPYUICHUS IBUTATEIIbHBIX CUHKMHE3UM HUKHUX
KOHEUHOCTEW, Ha OCHOBAaHWU KOTOPBIX BBIMOJHIETCA OIEHKA HapylICHUM
aIalITUBHOM KMHEMATUKH C TOYHOCTBIO Mpeackazanuid 73 %.

3. [IpuMeHeHre Tpex HOBBIX PEAOMIMTAIIMOHHBIX aIlapaTHO-MPOTPAMMHBIX
KOMILUIEKCOB — KOMIUIEKCa HEMPOMBIIIEYHON aKTUBALMU U OLIEHKA KUHEMATHKU,
POOOTU3UPOBAHHOIO KOMIUIEKCA CTAIIMOHAPHOW KUHE3UTEpANuu U NEepPEeABUKHON
AHTUTPABUTALIMOHHOW paMbl TOJJEPKKUA II1aroBOM JIOKOMOIMU — CO3JaloT
CTaHIAPTU3NPOBaHHbIE ycioBUs mnpoBeacHuss MP mnanmentoB ¢ MI'M  BHe
3aBUCUMOCTH (p >0,5) OT BBIPAKEHHOCTH HAPYLIEHUNA HEUPOMBIIIEYHBIX
CKEJICTHBIX U CBSI3aHHBIX C ABMKEHHEM (DYHKITUH.

4. YcTaHOBJEHHbIE B XOJ€¢ OHMOMEXaHWYECKOTO aHalin3a KIMHUYECKU
OJHOPOJHOW Tpymnnbl nanueHToB ¢ MI'M 3HaueHuss mapaMeTpoB aJanTUBHOU
KMHEMAaTUKW B BUJIC HAPYILICHHUS JBUTATEIbHBIX CHHKHUHE3UH, OOYCJIOBJICHHBIX
(GYHKIIUSMH TOJIOBHOT'O MO3Ta, U HAPYIIEHUS IBUTATEJIbHBIX CUHKMHE3UM HUKHUX
KOHEUHOCTEH B Tpex auamnazoHax — oosiee /5 %, ot 60 go 75 % u menee 60 % —
MO3BOJIIIOT UM PEepeHIMPOBATh KIMHUYECKH OJIHOPOJIHYIO TPYMIy MaIllMeHTOB
c UMI'M na tpu coorBerctByromme mnoarpynmsl: [Ib®1, IIb®2 u IIb®3.
VYcraHOBIICHHBIE JTaHHBIC KIMHUYECKUX IIKAJI B OJTHOPOJHOW TPYIINE MaIlMeHTOB
c UI'M II03BOJISIIOT IIPOBOJUTH JUarHOCTUKY 3a00seBaHus o
natroonoMexannyeckuM  (enorunam. Ilpm 3TOM  maToOHMOMeEXaHWYECKU
¢denoTun 1 ycraHaBnuBaeTcs npu 3HadyeHUU uHjaekca bapren menee 31 Oanna uimm
pe3yabTaram mMeHee 48 OayuioB 1o mkaine dyri—Meiiepa; maToOMOMEXaHUYECKUM
dbeHoTumn 2 ompenensercss B cliydae 3HAY€HUs] MOJUPUIIMPOBAHHOTO HHJIECKCA
MoOuiIbHOCTH PuBepmun meHee 14 GainsoB, a maroOnoMexaHuueckui penotun 3 —
npu peructpanuu 3HadeHuit 10-meTpoBoro Tecta XOJbOBI, MPEBHIIIAIOIINX
2 Gama.

5. [I[pumeHeHre MaHyalbHBIX KHHE3UTEPANECBTUYECKUX TEXHUK, METOJIMUK
(GYHKIIMOHATBHOM ~ PEHUNPOKHOM  HEHPOMBIIMICUHOW  DJIEKTPOCTUMYJISIINU,
aJanTABHOM MeEXaHOTEpanMu U TPEHUPOBKH JIUHAMUYECKOM KOOPJIUHAIIMHU
noBbimaT dpdexkruBHocth MP mamuentoB ¢ UI'M (p<0,003) B 4 pasza
(otnHomenue mancoB 4,03 (95 % AU 1,44-11,24)). IIpu sTtom BbIOOp OjOKa
agantuBHoM kuHesutepanuu 1 (YTCh, YIIPb, YIMI'C, YIIUJI, YCKTC, YAIIT
u YII3b) BeImosiHsIeTCS 171 MAIMEHTOB C MaTtoOMoMexaHndeckuM (eHotumnom 1,
Osioka ynpaxkHeHnui agantuBHou kuHesutepanuu 2 (YTCh, Y/IPb, VII3b, YOb,
VAIIl, YAII2, YUl u Y/JB) — nns nanueHToB ¢ NaTOOMOMEXaHUYECKUM
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dbenotunom 2, a amantuBHOW kuHesuTepanuu 3 (YOb, VAIIl, VAII2, VI,
YBII, YHIO, YIIO m VYHC) — mi1d nmamueHToB ¢ MaTOOHMOMEXaHHYECKUM
dbenoTunom 3.

6. Pa3zpaboTanHbie TIOKa3aTeny alaNTUBHOW KWHEMATHKH B BHJIC IMPOIICHTA
BOCCTAHOBJICHUSI JIBUTATEIbHBIX CHHKWHE3WH, OOYCIOBICHHBIX ()YHKIHSIMU
TFOJIOBHOTO MO3ra W TIPOIIEHTA BOCCTAHOBJICHUS! JBUTATEIbHBIX CUHKHUHE3UM
HIDKHUX  KOHEYHOCTEH B  COBOKYNMHOCTHM €  KIMHUYECKUMH  JAHHBIMU,
OTPaXAIONMUMU  COCTOSTHUE  (YHKIIMM  CTEPEOTHIAa  TOXOJKHU, YPOBCHD
MOBCEIHEBHON aKTUBHOCTH M MOOWJIBHOCTH, MO3BOJISIIOT OOBEKTUBHO OICHUBATH
JMHAMUKY MpoBeeHus: MP y manueHToB ¢ pa3IuyHbIMU MAaTOOMOMEXaHUYECKUMU
¢enotunamu  MMI'M.  3HaueHuss  MeAuaHbl  OPOLEHTa  BOCCTaHOBJICHHS
JIBUTATEJIbHBIX CHUHKUHE3UH, OOYCJIOBJICHHBIX (PYHKIMUSIMU TOJOBHOIO MO3Ta,
pasubie 0,38 %, a Taxke mpupocT MenuaH uHaekca bapren ¢ 20 mo 35 u 3HaUeHMIA
no mkame dyrn—Metiepa ¢ 48 1o 57 OamIoB yKa3bIBAIOT Ha IMOJOKUTEIHHYIO
KIIMHUYECKYIO JUHAMUKY y TAIMEHTOB ¢ MaTtoonomexaHudeckuMm (peHotumnom 1.
3HayeHus MeIuaH TPOIEHTAa BOCCTAHOBJEHUS JBUTATEIbHBIX CHUHKUHE3UH,
00yCIIOBJIEHHBIX (YHKIUMAMHU TOJIOBHOIO MO3ra, M IPOILIEHTAa BOCCTAHOBJICHUS
JIBUTATCJIbHBIX CHHKUHE3UH HIKHUX KoHeyHocTel 1,08 u 0,72 % cooTBETCTBEHHO,
a TaKXe TMPUPOCT MeAUaHbl MOIUDUIIMPOBAHHOTO WHACKCA MOOUIBLHOCTH
Pusepmun ¢ 12 no 17,5 GannoB CBUACTENBCTBYET O TOJOKHUTEIBLHON JTHHAMHUKE
B TIOJITPYIIIE ¢ TATOOMOMEXaHUYECKUM (DEHOTHIOM 2. 3HaUCHHUS MEIUaH MPOICHTA
BOCCTAHOBJICHUSI JIBUTATEIbHBIX CHUHKUHE3UW, OOYCIOBJIEHHBIX (QYHKIHUSIMU
rOJIOBHOIO MO3Ta, M TMPOIEHTa BOCCTAHOBJICHUS JBUTATEIbHBIX CHUHKWHE3UU
HIDKHUX KOHe4YHOcTel, paBHble 3,1 n 1,08 % COOTBETCTBEHHO, a TAKXKE MPUPOCT
MeJIMaHbl pe3yabTatoB 10-MeTpoBOro Tecta Xoas0bl ¢ 1 10 3 Ga/ioB yKa3bIBaIOT
Ha MOJIOKUTENIHbHY IO KIIMHUYECKYIO JTUHAMUKY y NalKeHTOB
C MaToOMOMeXaHnYeCKUM (DEeHOTHIIOM 3.

7. Pa3paboTaHHblii  HOBBIM  AJIrOPUTM  HA3HAYECHHUS  AJANTUBHOMN
KUHE3UTEparuy, OCHOBAHHBIA Ha TOCJIENOBATEILHOM aHaiu3e uHuekca bapten
Y TIOKa3aTesisi CPEAHEro MPOIIEHTa OTKJIOHEHUSI OT HOPMBI MPHY BHITIOJIHEHUH TECTa
«ppoHTanbHasi  CTaOWIBHOCTB», COIJACHO KOTOpOMY OJOK  aJdanTHUBHOM
KUHE3UTepanuu | HaszHayaeTrcss Mpu perucTpauvu uHAekca bapren MeHee
31 6anna, OJIOK ananTUBHOW KUHE3UTEpanuu 2 — TPU 3HAYEHUU CPEIHEro
MPOIICHTAa OTKJIIOHEHHWS OT HOPMBI B XOJI€ BBITIOJIHEHUS TecTa «GpoHTaIbHas
crabuibHOCTE» Oosiee 64,01 %, a OMOK aganTUBHOM KUHe3WTepanuu 3 — Mpu
3HAQYCHUU CPEHEro MPOIIEHTa OTKJIOHEHHUS OT HOPMBI B XOJI€ BBITIOJTHEHHUS TECTa
«ppoHTanpHas  crabwibHOCTE»  MeHee 64,01 %, TO3BONSET  MOBBINIATH
adpdextnBHocTr MP manmentor ¢ UI'M, umeronmx matoOMOMeXaHUUECKUN
dbenortun 1, B 5 pa3, u B 8 pa3 — npu naroOnoMexaHndeckom perorune 2 u 3.



JIMYHBIA BKJIAJA COMCKATeJs YYEHOH CTelmeHM B  pe3yJbTaTbl
AUCCePTANMHU

ABTOpOM JIMYHO TNPOBEACHBI NATEHTHBIM IIOWCK, AHAJIU3 TEXHUYECKOU
JOKYMEHTAIlUU, aHaJUTHUYECKU 0030p HHGPOpMAIMM MO TEME AUCCEPTAallUH,
00OCHOBaHBl €€ AaKTyaJbHOCTb, HAay4YHas HOBHU3HA, MpaKTUYeCKas 3HAYUMOCTD,
copMyIMPOBAHKI IIETN U 3a/1a4H, pa3padoTaH AU3aiiH, a TAK)KE OMPEIEIICHbI 3TaIlbI
npoBeaeHus uccienaoBanus. CoBMecTHO ¢ cotpyaaukamu bemMATIO npodeccopamu
B.B. Ilonomapessim u  A.Il. CuBakoBbiM,  goneHtamu  C.M. MankeBu4
u A.B. BonoTtoBckoi, a Takke COTPYJHUKAMU HEBPOJIOTUYECKOTO OTACICHUS
2-1 T'Kb r.Munacka M.U. Tapacesuuem, M.IO. 3abaponox u H.B. Xomuu
chopMyaMpoBaHbl 0a30Bbl€ MPUHIMIBI HOBOrO HampasiieHus MP mnanmeHToB
c UI'M [2-A; 3—-A; 6-A; 9—A; 23—-A; 30—A; 31-A; 53—A; 54—A] (muuHbIiA BKIag —
90 %). CoBmectHo ¢ mpodeccopom A.Il. CHBaKOBBIM, COTPYIHHKAMH Kadeapsl
coptuBHon ~ umxkenepun  BHTY  B.E. Bacrokom,  J[.A. JIykameBuuem
u H.A. ITapamonoBou, corpynarkamu bI'YWP M.B. JlaBeinoBsiM, B.A. MUXHIOKOM,
A.B. Jlyaekom u B.C. lllekyHoBBIM, a Takke wHKeHepamu kommanwm «lIntellect
Motion» (Cuaranyp) JI.A./laBbioBeiM 1 A.B. XpOMEHKOBBEIM pa3pabOTaHBI
PAIIK, monoxeHHbIC B OCHOBY CTaHJapTU3allMU YCJIOBUIl npoBeneaus MP [4-A;
21-A; 24-A; 29-A; 32-A; 38-A; 39—A] (muunbiit Bkiaag — 90 %). Ipu yuactun
umwxkenepa komnanuu «BPTOK» (benapycs) E.A. Kypko u corpyanukos bI'YDK
T.A. MopozeBuu-Illwmtok u I'.I'. JlecuBa aBTOop paszpaboTasi U anpoOupoBal
MOOUJILHOE TPUJIOKEHUE JIJIS1 OLIEHKU COCTOSIHUSI ONOPHO-JIBUTaTEILHOrO armapara
npu o0cienoBaHuu 92 310pOBBIX 100poBOIbIEB [41—A] (muunbnid Bkiag — 90 %).
Comuckareinb, COBMECTHO C KOHCYJIbTaHTOM M mpodeccopom A.Il. CUBaKOBbIM,
noueHtom C.M. MaHkeBUY M COTPYAHUKAMH HEBPOJIOTUYECKOTO OTAECICHUS 2-U
I['Kb r.Muncka M.U. TapaceBuuem, M.}O. 3a0aponok u H.B. Xomuu, npu
yuyactun uHXeHepoB kommanun «BPTOK» (bemapycs) B.E. Munkesuua,
IO.A. I'aBpunoBuua, E.A.Kypxko wu A.H.Kunens, npu KOHCYJIbTaTUBHOI
noaaepxke neporo npopekropa bI'YUP A.H. OcunoBa u AupekTopa MHCTUTYTA
¢usnonorun C.B. ['yOkunHa, paspaboran mpuniunsl orieHkn AJIK [5-A; 11-A;
14-A; 17-A; 22-A; 28—A; 40-A] (muunsbiii Bkaax — 70 %). COBMECTHO ¢ HAyYHBIM
KOHCYJIbTAHTOM ObLTa pa3paboTaHa KiiaccuPuKalysg MOTOPHBIX HApYyLIEHUN MOCIIe
NI'M no mnpusHaky ocobennocreir AJIK [12—-A] (muusbii Bkaag — 50 %).
Couckarenb, COBMECTHO C COTPpYAHUKAMH HEeBposiornueckoro otaenenus 2-it ['Kb
r. MuHcKa M.J. TapaceBuuem, E.O. [Tonomapésoi, B.B. KoBanesoii,
J.A. Koponesnu, H.IIL. paxunoit u C.A. AnemkeBud, Npu KOHCYJIbTATUBHOU
noanepxke npodeccopa B.B. [Tonomapea, o6cnenoBan 155 nanueHToB, BBITOJIHUB
OLICHKY HEBPOJOTMYECKUX M (YHKIMOHAJIBHBIX HApPYLIIEHUW MO KIMHUYECKUM
mkanam [20-A; 36-A; 37-A] (munsii Bkiaag — 70 %). ABTOpOM, COBMECTHO
C HAyYHBIM KOHCYJbTaHTOM H Tnpodeccopom Cankr-IleTepOyprckoid BOEHHO-
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MeauuuHekoi akagemun C.A. JKuBosynoBeIM, pa3pad0TaHbl IPUHLIMUIIBI TPOBEACHNUS
(YyHKIHMOHAJIBHOM PELMIIPOKHONM HEUPOMBIIIEYHOW 3JIEKTPOCTUMYIALMH [13—A;
44—A] (munenid Briaax — 90 %). COBMECTHO C COTPYJIHHUKAMHU HEBPOJOTHIECCKOTO
ornenenuss 2-1 ['Kb r. Muncka M.U. Tapacesnuem, E.O. Ilonomapégoi,
B.B. KoBanesoi, JI.A. KopoiieBuy, H.II. IpaxuHnoi, C.A. AncmikeBu4
u M.IO. 3abapoHnok, a Taxxe nouentom C.M. MaHKeBHY U TUPEKTOPOM HHCTUTYTA
¢usnonornu C.B. I'yOkunbiM, pu yuactuu mnpodeccopa Cankr-IlerepOyprekoit
BoeHHO-MenunuHckon akagemun C.A. XXuposynoBa Obula MpOBEIEHA OLICHKA
sapdextuBHOCTH paspabotanHoro meroga AK [6—A; 9-A; 10-A; 13-A; 15-A;
20-A; 34-A; 35-A] (nmmunerii Brimag — 70 %). OOcyxneHHe, OIEHKA, aHAIHM3
Y MHTEpIpETalus  Pe3yJbTaTOB  HUCCIEAOBAHHMS  MPOBOAWIOCH  COBMECTHO
C HAYYHBIM KOHCYJIbTAaHTOM. COHCKaTeleM JIMYHO 3arlojHEHa AJIEKTPOHHas Oa3a
Y OCYUIECTBJIEHA  CTaTUCTHYECKass o0Opa0OTKa IMOJYyYEHHBIX  PE3YJIbTATOB.
Cowuckarenp npuHUMan ydyacTue B O(OPMIICHHH 3aBOK Ha M300pETEHHUs, aKTOB
BHEJIPEHUS, a TAK)KE B MOJATOTOBKE MHCTPYKIUI MO NPUMEHEHUIO HOBBIX METOJIOB
JWAarHOCTUKM W JedeHutro nanueHTtoB ¢ MWMI'M  nmma ux  yTBepKaeHus
MuHucrepcTBOM 31paBooxpaHeHusi PecnyOnuku benapych (Ju4HBIA BKIAJ —
80 %). Bkiag coaBTOPOB COBMECTHBIX MyONHMKAIUii, TATEHTOB M WHCTPYKLIUN
ONPEAENSUICS UX TPOMOPLIMOHATBHBIM YYACTHEM B BBITIOJIHEHUU UCCIIEAOBAHUIA.

Anpobauusa aucceprauud " uHpopMauus 00 HCHOIL30BAHMHU ee
pe3yJIbTaTOB

Pe3ynbTaThl uccienoBaHuii, BKIIOUYEHHBIE B IUCCEPTALUIO, ObLIN JTOJOXKEHBI
U 00CYXJIeHBI Ha 22 HAYYHBIX Che3/1aX, KOHPEPEHIUIX, CAMIIO3UYMax U CEMUHapax
(11 — B Pecniyonuke benapyck, 4 — B Poccwmiickoit @enepanuu, 1 — B PecniyOinke
YkpanHa, 6 — B JanpbHeM 3apyOekbe), a TakkKe MPOJEMOHCTPUPOBAHBI Ha
6 BeicTaBkax M KoHKypcax (3 — B PecmyOmmke bemapych, 1 — B Poccuiickoii
®depneparuu, 2 — B Pecniybnuke Ykpanna).

KomrmniekcHast oIlleHKa JHUCCEePTAlMOHHOIO MCCIENIOBAaHUS MPOBOAMIACH
komuccuer Poccuiicko-benopycckoro ¢onga BeHuypHbIX uHBecTUIMH. [lo
pesyabraram skcneptusbl (14 okTsa6ps 2017 roma) wuccnenoBaHue (MEpBbIi
O€JIOPYCCKUM MPOEKT, MOJTYYUBIINK 000peHHEe) ObLIO MPU3HAHO NMEPCIEKTUBHBIM
JUISl. MHTETpallid B COLMAJIBLHO-KOHOMUYECKYIO C(epy COIO3HOr0 TOCyAapcTBa
(https://www.youtube.com/watch?v=ZFdztXetyWo).

CreneHb NPAKTUYECKOTO BHEAPEHUS MOATBEPXKIAETCA 2 MHCTPYKUUSIMHU 1O
NPUMEHEHUI0, & akTaMH O BHEIPEHHUM B TNPAKTUYECKYIO JI€ATEIbHOCTh
yUpexAeHU  3apaBoOXpaHeHHss W oOpaszoBanus PecnyOnuku  benapych
u Poccuiickon denepanuu.

Ony0JJMKOBAHHOCTH Pe3yJIbTATOB JUCCEPTANUN

I[To Teme nuccepranmu omyOiaukoBaHbl 44 mie4aTHbIE palbOTHI (OOIUM
obobemoMm 29,8 a. 1.), u3 Hux: 1 monorpadus (oobemom 14,9 a. n.); 19 crareit
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(oOmuM ob0vemMom 9,6 a.n.), w3 HuUX 4 — B CAMHOJMYHOM aBTOPCTBE,
cooTBeTcTBytomux 1. 19 IlonoxkeHus o TPUCYKIEHUU VYUEHBIX CTEleHeH
Y IPUCBOCHMS y4eHbIX 3BaHMi (16 crareir B kypHanax PecnyOiuku benapyce,
2 crathu B kypHase Pecriyonuku Kazaxcran u 1 ctates B xxypHasie PecryOnuku
YkpauHa); 24 cratbu (o0umM o0bemMoM 5,3 a. 11.) B cOOpHUKAX HAYYHBIX TPYIIOB,
MaTepuaioB KoH(EpeHIn, Che310B, KOHIPECCOB, TE3UCOB NOKIanoB (16 crarei
B m3nanusx PecnyOnuku benapyce, 4 crateu B u3naHusx rocynapcts CHI,
4 cratbi B H3JAHUSAX CTpaH JallbHEro  3apyOexbs). MHHHCTEpCTBOM
3apaBooxpaHeHus PecnyOnuku benmapych yTBepxkaAeHBI 2 HMHCTPYKIUHU TIO
npuMmeHnenuto. [lomyueno 6 maTeHTOB Ha H300PETEHUS.

Crpykrypa 4 00beM JUCCEPTALUA

Jluccepranusi M3/I0KeHa Ha 262 CTpaHMIAX MAIIUHOMKCHOTO TEKCTA.
Conepxut 16 tabmuu (9 crpanwui), 58 pucyHkoB (18 crpanwuiy). Coctoutr us
BBEJICHUS, OOLIE XapaKTEpUCTUKU PabOThl, AaHAIIUTUYECKOTO 0030pa JIUTEepaTyphl,
1 rmaBbl C ONMUCAaHUEM MATEPUAIOB U METOJIOB UCCIIEAOBAHUS, 4 IJ1aB C U3I0KEHUEM
pE3yNbTaTOB COOCTBEHHBIX UCCIEAOBAHUM, 3aKIIOYEHUS, CIIMCKA UCIIOIb30BaHHbIX
ucrouyHukoB, 11 mnpunoxenuit (71 crpanuna). CHUCOK UCIOIb30BaHHBIX
UCTOYHUKOB BKiItoyaer OuOmmorpaduyeckmii  crmcok (353 nmurepatypHbIX
MUCTOYHUKA: 42 UCTOYHHKA HA PYCCKOM s3bIKe, 311 MCTOYHMKOB HAa MHOCTPAHHBIX
S3bIKAX); CIIUCOK MyOJUKaIMi COMCKaTeNsl yUeHOU cteneHu (54 myOnuKaimm).

OCHOBHAA YACTD

MarepuaJjbl 1 METOAbI UCCIET0BAHUS

UccnenoBanre mNpoBOIUIIOCE B HEBPOJOTHMUYECKOM OTACIICHUU (paHHSS
peabuauTalMs MAllMEHTOB C HHCYJIBTOM) YUPEXKICHHS 3IPaBOOXPAHCHUS «2-5
ropojiCKasi KJIMHUYEeCKass OoyibHUIIa» T. MUHCKa M OBLJIO OJ00PEHO ATUYECKUMU
KOMHUTETaMHU: 1) rocyJapCTBEHHOTO Yy4UpexJeHus oOpa3oBaHus «bemopycckas
MEIUIIMHCKAsT aKaJeMHsl TOCICIUINIOMHOTO O00pa3oBaHUs», 2) yUpPEKIEHUS
3/IpaBOOXpaHEHUs «2-s1 TOpOJICKasi KJIMHUYECKass OoyibHUIIA» T. MuHcka. Ju3zaiin
Hay4HOW pabOThl — KIMHHYECKOE OTKPBITOC KOHTPOJIUPYEMOE MPOCIHEKTUBHOE
HCCIICIOBAHUE C paclpeliesieHMeM B CBsi3aHHbIE TMapbl. Bce yyacTHHKH
WCCIICIOBaHUSI TOAMMUCHIBATM HH(POpMHUpOBaHHOE corjiacue (yBEIOMIICHHE)
W COCTaBWJIM TPHU HUCCIEIoBaTeNbckue rpynmbl: 1) B rpynmy H Bonuim 310poBbie
JOOPOBOJIBIIBEI B KOJIMUeCTBE 92 yenoBeka; 2) rpynmy P cocraBuinu 50 marueHToB
c UT'M; 3)rpynny O — 57 mnamnuentroB. Koropra mnamuentoB mnosnydana MP
COTJIaCHO MPOTOKOJIAa pAHHEW MEIUIIMHCKOW peaduiuTauu O0JIbHBIX, MEPEHECHIINX
WHCYJIbT, €€ TOpSIIOK W OpraHu3aiusi periiaMmeHThpoBaiuch [lpukazom
MunuctepcTBa 31paBooxpaneHus Pecnyonuku benapychk ot 1 centsaops 2022 r.
No 1141 «O mnopsiike opraHu3aivi U MPOBEASHUS MEAUIIMHCKON peaduIuTaIluu,
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MEAMIMHCKON abunuranuuy. Takke Bce MAlMEHTHI MOJIydald JeUeHHUE COTJIacHO
CTaHJapTaM KJIMHUYECKOTO MPOTOKOJIa «/[parHocTHKa M J€4eHHE NalUuEHTOB
c 3a00JIeBaHUSIMH HEPBHOM CHCTEMBI (B3pOCIIO€ HACENECHHUE)», YTBEPIKIACHHOTO
MIOCTaHOBJIEHHEM MuUHHUCTEpCTBA 3ApaBooxpaHeHus PecmyOnuku benapych ot
18 suBaps 2018 1. Ne 8. MP B rpynme O Obua gononxena AK.

KpurepusiMu BKJIIOYEHHS] B MCCIEIOBAaHUE I MAaUUEHTOB SBISUIACH:
KJIMHUYECKH  YCTAaHOBIIGHHBIM  JUMArHo3  «uHGApKT  TOJIOBHOTO  MO3Ta»
C FTEMHITAPE30M B KaYECTBE BEAYIIET0 KIMHUYECKOIO CHUMIITOMA; BO3pPACT CTapuIe
40 net; cpenHssa CTENEHb TSKECTU 3a00JIEBAHMS, COOTBETCTBYIoIas 7—15 Oamiam
no IITH; nepuoxn Bpemenu Oosaee 3 Henenb, HO He Oosiee 6 MecsAleB ¢ MOMEHTa
MO3rOBOM KaracTpo(bl; »kKejlaHue manueHta. K KpUTepusM HCKIIOYEHUsT W3
MCCJIEIOBAHNSI OTHOCUJIN: KIIMHUYECKH YCTAHOBIICHHBIE U HEMPOBU3YaJIU3alIMOHHO
MOJITBEP>K/IEHHBIE TUArHO3bI «BHYTPUMO3TOBOE KPOBOMIHUSIHUE» U «KPUIITOTEHHBIN
MH(}APKT TOJIOBHOTO MO3ray; KIMHUYECKH YCTAaHOBJIEHHBIM B cpok A0 10 nuei
C MOMEHTa TOCIHHUTAIM3AIMA W  TNOATBEpKACHHbIM naHHbiMu  [I[[P-Tecta
(SARS-CoV-2) muarHo3 «HOBas KOPOHABHPYCHAas WHQEKIHs»; KOTHUTHBHBIC
HapyLIEHUs, 3aTPYAHSIOMIMNE KOMMYHHMKAILMIO; CPOK TOCIHHUTAIU3ALMN MEHEee
S IHEW; HaMyue BBIPAXKEHHOTO JHOO YMEPEHHO BBIPAXKEHHOTIO O0JIEBOrO
cuHapoma; kosmuecTBo ceaHcoB AK menee 5; xonmnuectBo ceancoB AK menee 8
npu cpoke rocnutanuzauuu ot 10 go 16 aHeil; nroOble CyObEKTUBHBIE KaIOObI
HEraTUBHOT'O XapaKTepa U OTKa3 OT yYacTHUs B UCCIIEIOBAHUH.

HccnepoBanue npoBoAwSid B TpH 3Tana. Ha nmepBoM sTane ¢ npuMeHEHHEM
KpUTEpPUEB BKIIOUEHHS MU HUCKIoueHus (opmupoBanmu rpynny H. Kpurepun
BKJIIOYEHHSI: BO3PACT CTapuie 15 JeT; OTCYyTCTBHME B TEYEHUE MOCIEAHUX 3 JIET
ANU30J0B MOTEPU CO3HAHUA, CYJOPONKHOTO CHHIPOMA, CUMIITOMOB JIPOKAHMS,
NEePEeIOMOB W TOBPEKICHUN CYyXOXKWJIbHO-MBIIIEYHOIO alapaTra; OTCYTCTBHUE
CyOBEKTHBHBIX JKajloO Ha OO0JM, MBIIIEYHYI0 Clab0CTh, TOJOBOKPYXEHHUE
U IIATKOCTh MOXOJKHU. B KauecTBe KpuTepHs MCKIIOYEHUS MPUHUMAIM 3HAYEHUE
kod(dduiienTa BUraTeIbHOM acUMMETpUM JUOO0 OJHOrO0 W3 IoKaszarelen
Hapywenuss HCJ®, u cencopubix (ynkiuii 6osnee 8 %. Pacuer moxasareneit
NPOU3BOAMIIA Ha pa3pabOTaHHOM MOOWJIBHOM NPWIOKEHUU (CChbUIKA IS
OecrutatHoro  ckauymBanus:  https://getwoex.wixsite.com/checkin). IIporpamma
JMArHOCTUKHM BKJIIOYAET TMOCIJIEIOBATEIBHOE BBIMOJIHEHUE 23 TECTOBBIX 3aJIaHUU.
Bce TectoBble 3amaHus TMpeACTaBiIEHbl B BHUAE KapTUHOK. Mccnemoarens,
BBINIOJIHSASI MaHyaJlbHO€ TECTUPOBaHUE, MPOU3BOAMUT BBIOOP pENEeBaHTHOMN
kapTuHkU. [lociie OKOHYaHUsT TECTUpPOBAaHUS MpPOrpaMMa aBTOMATHYECKHU
BBITNOJIHAET pacyeT UCKOMBIX Mokazareneil. [Ipu oleHke Noay4eHHbIX pe3yabTaToB
YCTaHOBJIEHO, 4YTO IPUMEHEHHE JAaHHOIO METO/a, B CPAaBHEHHUU C JAPYTUMHU

KPpUTCPpUAMH BKIIOYCHHA, OKa3bIBACT CYIICCTBCHHOC BJIHWAHUC Ha CTPYKTYPY
rpymmst (Chi? = 20,06; p < 0,0001).
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B xoxe Beimonnenus 1 stama mpoBoAuiack pa3paboTka OMOMEXaHMYECKHX
nokasaresieid AJIK npu BINMOIHEHUH Pa3HOIUIAHOBBIX JBUTATENIbHBIX TECTOB (TECT
«pponTabHas crabmibHOCTEY (TDC); Tect «caruttanmpHas crabuibHOCTEY (TCC);
TecT «mpoctpancTBeHHas opueHTarus» (TI10); Tect «uaeHTUDUKAINS CTUMYITa»
(TUC); Tect «maroBas jokomorwus» (TIIJI)) ¢ npumMeHEeHHEM TEXHOJIOTUU
JUCTAaHIMOHHOTO 3axBaTa JBWKEHUHM W PACYeTOM BpPEMEHH AKTUBHOHN (ha3bl
(BA®), cpenneii yrnoBoit pgeBuanu (CY][]) OCHOBHBIX KHHEMATHYECKUX
DJIEMEHTOB JIOKOMOTOPHOW CHCTEMBI, a TaKXe NapaMeTpOB HWHEPLUUAIBHOU
kuHeMatuku (MUK). Ilpu omenke AJIK B kKauecTBE OCHOBHBIX KHHEMATHUYECKHX
aneMeHToB  npuHumanuck:  TazooeapenHsie  (ThC), konennsie  (KC)
u rosienocronubie (I'C) cycrtaBsbl, a takxke Oenapa (b), ronenu (I') u cromsr (C).
BA® TBC, KC u I'C peructpupoBaiin B Buze nokasarenein: BAOTHEC, BADTHC,
BA®KC, BAOKC, BA®I'C, BA®I'C. AnasornuabiM 00pa3oM MpeACTaBICHbI
nokazarenu CYJl m UK B pa3nuuHbIX CHEKTpabHBIX Mojocax (0003HAUYEHbI
nuanazoHoM B 1-5, 6-10 u 1-15 I'm). KayectBennas orenka Hapymenuii AJIK
OCHOBBIBAJIACh HA BBIYMUCIEHUU TMpoOIeHTa OTKIOHEeHHUs OT Hopmbl (I[IOH) nmns
KaXJI0ro rmapameTpa. i KakIoro JBUraTeIbHOrO TECTA PACCUNUTHIBAIA CPEIHUN
npoueHT oTkiIoHeHus: oT HopMbl (CIIOH). MHTerpanbHo paccuuThIBaIl MapKepbl
AJIK: HapylieHue JABUTATENbHBIX CUHKHHE3UH, OOYCIOBIEHHBIX (DYHKIUSIMU
rojoBHoro mosra (HCI'M), u HapyuieHue IBUraTeabHbIX CHHKMHE3UM HIXKHHX
koHeyHocte (HCHK). HCI'M BbluucisieTcss Kak apudmeTudeckas CpeaHsis
BenmunHa CIIOH, nonydyennas npu BemonaHennn THC n TIIO, a HCHK -
ananoruyHo npu BeimojgHeHUH TAOC m TCC. PazpaboraHHas maTemaTH4ecKas
MOJENb BKJIIOYAET IMOCIEA0BATEIBbHOE BBINOJHEHUE CIEAYIOIMINX AaHAJTUTUYECKUX
sTanoB: 1) pacder KoopaMHAT yacTeil Tena; 2) pacuer napametpoB AJIK B BHze
BA®, CY u UK; 3) oopadbotku mnapametrpoB AJIK c Bbruucinennem CIIOH;
4) pacuer mapkepoB AJIK B Bume HCI'M, HCHK, nporieHTa BOCCTaHOBJICHUS
JIBUTATEIbHBIX CHUHKUHE3UM, OOYCIOBICHHBIX (YHKIMSMU TOJIOBHOIO MO3Ta
(ITBCI'M) — kak paznoctu HCI'M g0 u nociie MP, u niporieHTa BOCCTaHOBJICHUS
JIBUTATENIbHBIX CUHKUHE3MH HIKHUX KoHeuHocTel (IIBCHK) — kak paznoctn HCHK
1o u nociie MP; 5) pacuer mapkepa sdpdexruBaoctt MP ACITOH. B pamkax sramna
st AK ipoBouiu pazpaboOTKy yNpaKHEHUN U METOA0JOTUN UX MPUMEHEHUS 115
nanuenToB ¢ ULI'M, koropsele pa3aensuia Ha Tpu 0noka: AK1, AK2 u AK3.

Meton AK Oa3zupoBanu Ha KOMOMHAIIUNA MaHYyaJIbHBIX
KMHE3UTEPANeBTUYECKUX TEXHHUK, METOJMKaX (YHKIIMOHAIBHON pPELUIPOKHON
HEUPOMBILLIEYHON DJIEKTPOCTUMYIISALINM, aZalITUBHOU MeXaHOTepanuu
Y TPEHUPOBKU JUHAMHYECKOM KOOpJIMHAIMU. BMecte ¢ 3THM  BBINOJHSIN
pa3paboTKy CTaHIApTU3UPOBAHHBIX ycioBuil mpoBenaeHuss AK, ocHOBaHHBIX Ha
MIPUMEHEHUH alllapaTHO-IIPOTPAMMHOI0 KOMIUIEKCAa HEMPOMBIIIEYHON aKTUBALUU
u ouieHku kuHematuku (PAIIK1), poOoTH3MPOBAaHHOTO KOMIUIEKCA CTAIMOHAPHON
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kuHesutepanun  (PAIIK2) wu nepenBW)XKHOHM  aHTUTPABUTALMOHHOW  paMbl
noineprkku mmarosoit Jokomoruu (PAIIK3) (https://youtu.be/AWS8SWWDWCE).
PAIIK1  (pucynok 1)  pa3paboran s  aHaim3a  OMOMEXaHHKH
U QYHKUIMOHATBHON PELIMIIPOKHON HEHPOMBIIIEYHON AIEKTPOCTUMYIISILIUY, COCTOUT
U3 MOZYJIS HEHPOMBIIEYHOW IMEKTPOCTUMYJISIIUU U MOJIYJISI aHAJIA3A IBHOKCHHI.

Pucynok 1 — PoGoTu3npoBaHHbIi annapaTHO-NPOrpaMMHbBINA KOMIUIEKC HEHPOMBIILIEYHON
aKkTHBaIU U orleHKU kuHemaTtuku (PATIK1)

PAIIK2 (pucyHOK 2) BKJIIOYaeT MOJYJb aHTHIPABUTAIIMOHHOW TOJIICPIKKU
Y MOJlyJIb TIPUBOJA KOHEUYHOCTEH, TMO3BOJISIONIMX PEAITU30BBIBATH METOIUKY
aalITUBHOW MEXAHOTEPAINU B MACCUBHOM M aKTUBHO-IIACCUBHOM PEXHUMAaX.

Pucynok 2 — Po6oTu3npoBaHHbBIN KOMILIEKC cTainoHapHoU kuHesutepanuu (PATIK?2)

PAIIK3 (pucyHok 3) BKJIIOYaeT MOAYJIb aHTUTPABUTALMOHHON MOIACPKKH
Y MOJYJb NPHUBOJA HOI, NO3BOJSIIOUIMX BBINOJHATH METOAUKY TPEHUPOBKHU
JUHAMUYECKUX KOOPIANHALINN.
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Pucynok 3 — Ilepensmxknas (poOOTH3HPOBAHHAS ) AHTUTPABUTAIIMOHHAS PaMa MOIIEPKKH
miaroBoii Jokomoruu (PAIIK3)

Merononoruss AK mnpemycMarpuBaeT BBIIOJIHEHUE

Tabnuna 1 — ba3zoBbie xapaktepuctuku ynpaxkuennii AK
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yIpaKHEHUI
(Tabmuua 1) B pa3nuuHBIX BapHalUAX U pexkuMax ¢ mpumeHeHnem u 6e3 PAIIK.

[1-JQe- Yo = - e
YrpakHeHus aIalTUBHON KUHE3UTEpaIuu 8 % E ; E( % a 5 E‘ = a E g §

SRISHE ARNNHNINER

PexrMbl BBITIOJIHEHUS! YITPAaKHEHU I
IlaccuBHBINM + |+ |+ +]| = S I (S IV R I U
AXTHUBHO-TIACCUBHBIN — =] =|+|+ +l+ | == +|+|+]|=]|=
AXTUBHBIN — == == _l+l+[+T+]+] ]+ +
bes ncnonp3oBanus PATIK + |+ |+ |+ + — |+ |+ ||+ |+ +|+
Vcnonb3yemble METOIMKH, (TEXHUKH)
MaHnyanbHbIe KHHE3UTEPATIEBTUUECKIE clalslels Lo
TEXHHKH
MeronKa aganTHBHON MEXaHOTEpAIuU ++ |+ +| - || =|=]=|=|=]=
Penmunpoknas HeiipoMBbIIIeuHast ilalelels Lo
AIEKTPOCTUMYIISIITIHI
TpeHrnpoBKa TMHAMUYECKOW KOOPJMHAIMU | — | — | — | — | — — |+ |+ |||+ ]+ |+
HampaBiieHHOCTH ynpa)XHEHUI Ha pa3BUTHE (YHKITUH

Braumanms —==]=]= [ N T TR N T N T
BoneBsie u moOynuTenbpHbIE S N N — |+ =+ =|=|+|+]|+
ITpon3BOIBHBIX ABUKEHHI + |+ |+ +]|+ + |+ | =+ |+ |+ |+]| =
HenpounsBosbHON peaknun +l+ |+ == +l—|=|=|=|=|=|=|=
CrepeoTuna noxoaKu ==l +]= + T+ _T_1T+T+1_1=
OpueHTHPOBAHHOCTH —l=l=]|== ++ |+l +[+]+11+]=
[ToaBMKHOCTH Ta300€IPEHHBIX CYCTABOB ++ ||+ ]|+ —l=l=]l=]=]=|=]=]=
[ToaBMKHOCTH KOJICHHBIX CYCTAaBOB — =] =|+|+ —|l=l=l=l=|=|=]=]=
IToaBHMKHOCTB TOJIEHOCTOMHBIX CYCTaBOB —|=+]|=]= —l=l=l=]=]=|=]=]=
bananc tema — = =]=]= + |+ |+ |+ || =|+|+]|+
[TponpuornienTuBHAS CTUMYJISIINS ++ |+ |+ ]|+ === |=|=|=|=
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OxoHyanue Tadauusl 1

[enu ynpaxxueHui

DyYHKIMN MBIIIEYHON CHJIbI — ==+ |+ |+ |=|=|=|=|=|=|=|=
MeleyHas BEIHOCIHBOCTh ==+ +| === =|==]=|==
Hagbik onopsl ===l =]=l=]=|+|+|=]=]=
HaBpIk 111aroBoro ABH>KEHHUS o= === === =l=1+]|=]=
KoruutusHbIE BO3MOKHOCTH JENN I I I T U U T I N U [N e
BpewMms BbINIOIHEHUS yIPAKHEHUN
Oonee 5 MuH ===l =l=l=|=|=|=|+|=|=
J10 5 MUH |+ |+ |+ ||+ ||+ |+ =+ +
CyMMapHOE BpeMsi DJICKTPOCTUMYJISITUN
6oxee 40c +l 4= =|=l=l=l=l=l=]=]=|=]=
10 40 ¢ — =+ |+ |+ |=|=|=|=|=|=|=|=|=

Vupaxuenus AK: 1) ynpakHeHus «TpexstanHoe crudanue oeapa» (YTCB);
2) yOpaXHeHUsT «IByxdTanHoe pasrubanue Oeapa» (Y/PB); 3) ynpaxkHeHus
«IIByXdTamHasi Mooum3anus rojieHocronHoro cycrasay (Y AMI'C); 4) ynpaxkHeHus
«crubanue KoJeHHoro u TazobeapenHoro cyctaBoB» (YCKTC); 5) ynpaxHeHus
«auHamuueckuit  mogbem Tazay (YIIIT); 6) ympaxHeHuss «mmepeBOpoT Ha
3nopoBbit  60k» (YII3B); 7) ympakHeHHs «IWHAMUYECKas BEPTUKAIU3ALIMS)
(YIB); 8) ympaxuenuss «dpoHrtanbubiii Oananc» (Y®b); 9) ynpaxuenus
«akcuanbHoe mepemenienue 1» (YAIIl); 10) ympaxkHeHuss «akcHalbHOE
nepemenienne 2» (YAII2); 11) ynpaxuenuss «O6okoBoir mary (YBII);
12) ynpaxkHenuss «mar Bokpyr ocw» (YIIO); 13) ynpaxkHeHus «maroBas
noxomonmsi» (YILLT); 14) ynpaxkuaenus: «npoctpancTBeHHas opuentaius» (YI10);
15) ynpaxknenus «unentudukamus crumyiaay (YUC). Ipu stom YTCB, Y]IPB,
YJIMI'C u V]IB BbimosHsitorcss B maccuBHoM pexume. YBII, VIO, YCKTC,
YAIIT, VII3b u YIIJI BoINOAHSAIOTCS B aKTUBHO-TTACCUBHOM pexXuMe. BhITloHeHNe
Y®b, VAIIl, YAII2, YbII, YIIO, YUUJI, YIIO u YMO mnpenycmarpuBaet
akTUBHOE ydactue mnammenta. Y®b, VbBII, VYIIO, YIUI, YIIO u VYHUC
BBIMIOJIHAIOTCA ¢ ucnosb3oBanuem  PAIIK3. Meroauka  pelMmpoOKHOM
HEUPOMBIIIEUHOU AnekTpoctuMyssiiuu  aononuser YTCh, YIPb, YIMI'C,
YCKTC, YAIIT u VYII3b. Metoauka agantuBHOW MexaHorepanun Ha PAIIK2
UCIoJb3yeTcs st BeinosiHeHus: Y JIB u moxket BeinonusaThes 111 Y TCh, YIMI'C,
YCKTC. Meroauka TpeHUPOBKM JUHAMHUYECKUX KOOPAMHAIMN MpEeaycMaTpUBaET
BoinonHeHue Y ®b, YAIIL, YAII2, VBII, YIIIO, YIJI, VIIO, YUC. ManyanbHas
KUHE3UTEpaeBTUUECKass TeXHUKa npumeHsiercs npu BeinojHennn Y TCH, Y]IPB,
YIMI'C, YIMH u YCKTC. IIpu aTom Ooblnast 4acTh YIpaXKHEHUN MPUMEHUMA
C WCIIOJB30BaHUEM JABYX U 0oJiee METOAUK. MOHOMETOIUYHOCTh MPEyCMOTPEHA
ang YT, VII3b, YOb, YAIIl, VAII2, YB, YIIO u YUC. ]JIBe METOIUKU
npumennmsl uig Y JIMH, VB, VIIIO u YL [Ins psina ynpakHEHUH, TAaKuX Kak
YTCB, YPh, YAMI'C, YCKT, npenycCMOTpPEHO UCIOJIb30BAHUE TPEX METOIUK.
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Bmecte ¢ TeM, s TpeHUPOBKHM (PYHKIIMM BHUMAaHHS UCHOJIB3yIOTCS Y Db,
YAIIl, YAII2, VIIO u YUC. TpenupoBka BOJEBBIX U MOOYAUTENbHBIX (YHKIIHI
nocturaerca npumenenuem YCKTC, VIIIT, VBIII, YIIO, YIUI, YIIO u YUC.
TpernpoBka (GYHKIIMA OPHEHTHPOBAHHOCTH BBIMOJHSAETCS ToOcpencTBoM Y Db,
VAII2, YOI, YAB u VIIO. B nemsix nponpHOLENTUBHOW CTHUMYJISLUN
npumensitores YTCh, YIPh, YIMI'C, YIMH, YCKTC, YAIIT u Y/IB. bonbias
yacTe ynpaxsHenui (YCKTC, YIAIIT. VII3b. YOb, VAIIl, YAII2, VBIII, YIIIO,
YT u YIIO) HanpaBieHa Ha TPEHUPOBKY KOHTPOJISL IPOU3BOJIBHBIX JIBUTATEIBHBIX
byaknuii. YTCh, YCKTC, Y®Bb, VAIIl, VBIII, YIIO u YIIJI opueHTHpOBaHBI
HAa U3MEHEHUEe QYHKIMH CcTepeoTuna MOoxXoAku. DYHKIHS HEMPOU3BOJIBHOM
JIBUTATEJIbHOM peaKlii KOCBEHHO TPaHC(POPMHUPYETCS MOCPEACTBOM UCIOIb30BAHNUS
Bcex ynpaxHeHn. /g koppekuun HCHK npumenumsr YTCb, V/IPb, YIMI'C,
YCKTC, Y®b, VAIIl, YVAII2, Vb, YIIO, YOI, YIIO u YUC, a nusa
koppekuuu HCIT'M — Y®Ob YVAIIl YAII2 YT YIIO YIII YIIO u YUC.

Bce ynmpaxnenuss AK npuHUumnuagbHO paszenstorcs Ha Tpu Onoka: AKI,
AK2 un AK3. baok AKI cocrout u3: YTCh, YIPb, YIMI'C, YCKTC, YIIIT,
VII3b, u YIJI. banok AK2 Bkmouaer: YTCB, YIIPb, Y/IB, YOb, VAIIl, YVAII2,
u YL bnok AK3 coctout u3: YOb, YAIIl, YAII2, YbII, YIIO, YIJI, YIIO,
nu YUC. Kaxnapii OJ0K yOpaKHEHH UMEET CBOIO  CHEUU(]PHUECKYIO
HarpaBJIeHHOCTh: Tak AK1 oka3pIBaeT BIMsIHUE HA CYyCTaBHYIO KMHEMATUKy, AK2 —
Ha Oananc tena, AK3 — Ha nMHaMHUYEeCKUE KOOpAWHALUUU. YTPAKHEHUS KaKI0TO
0JI0Ka CrpyNMUpPOBaHbI MO MATH TPEHUPOBOUHBIM JIHAM, KOTOPBIE MOBTOPSIOTCS
uukanyecku. bnoxk  AKI1l mpeacraBneH chaeayromied  MOCIEI0BaTEIbHOCTHIO
ynpaxknenui: 1 nens: YTCb, YPb, YIMI'C, YII; 2 gens: YCKTC, YIIIT,
YII3b, YIUI; 3 nens: YTCh, YAPb, YIAIIT, VII3b; 4 neus: YTCh, YIAMI'C,
YAIIT, YT, 5 gens: YAPB, YCKTC, YII3b, YII. Yopaxuaenus 6moka AK2
MPEJICTABJIEHBI cleayroued nociaenoBarenbHocThio: 1 nens: YTCB, YIPb VII3b
YOb; 2 gens: YOb, VAIIl, YAII2, YIIII; 3 nenws: YTCB, Y/IB, Y®b, VI
4 nenwb: YAPB, YOb, YAII2, YII; 5 nens: YTCB, Y/B, VAIIl, YIIJI. Hukn
nporpammbl AK3: 1 gens: Y®b, VAIIl, VAII2, VbI, YIUUI; 2 nenp: YOBb,
YbUI, YIIO, YIUUI; 3 nens: YAIIL, YIIO, VIIO, YUC; 4 neun: YOb, YAII2,
YbBUI, YIIJL, VIIO; 5 nens: YAIIL, YIIO, YIIJI, VIIO, YUC. AK npoBoautcs
nBaxbl B cyTkd. [locne Tpex mukinoB 010k AK MOXET NOBBIIIATHCS.

Ha BTOpoMm sTame uccienoBaHusi ¢ NPUMEHEHUEM KPUTEPUEB BKIIIOUCHMS
U UcKIitoueHus ¢opmuposanu rpymnmy P. OOmiee KoJIn4ecTBO YHYaCTHUKOB TPYMIIbI
coctaBwiio 50 MAlMEHTOB C TEHJIECPHBIM COOTHOLIEHHWEM MY>KUMH W KEHIIUH
8,25 : 4,25 B Bo3pacte ot 40 1o 76 (63[67/58]) net. Ilpu cTaTucTUUECKOM aHAIU3E
YCTaHOBJIEHO, YTO BBIOOPKU MY>KUMH M KEHIIMH HE OTJIMYAIOTCS MEXKIY cOOO0M 1Mo
Bo3pacty (p = 0,147765). JIuTeNpHOCTh TOCHUTAIN3ALMN B TPYIINE BapbUpOBAIa OT
9 o 26 (19[21/16]) nueit u He oTMYaIach It My»unH U skeHinuH (p = 0,0529595).
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CornacHo kputepusm TOAST (Trial of ORG 10172 in Acute Stroke Treatment),
B KJIMHUYECKON Tpymnne P ObuM AMarHOCTUPOBAaHBI TPU ITUOMATOTCHETUYECKUE
noxruna UT'M: 12 (24 %) manueHToB ¢ KapamosmboimmdeckuM noartunom WI'M
(Bozpact 66 [68,5/61] met, mmutenbHOCTh TocnuTamm3anuu 20 [21/17] nuei);
36 (72 %) mnammentoB ¢ areporpombormyeckum noarurnom WI'M  (Bospact
63 [65/56] roma, mmmrenpHOCTH rocrmtanm3anuu 19 [21/16,5] nueit); 2 (4 %)
nanveHTa ¢ jJakyHapHelM noarunioM MI'M. Ilpu mpoBeneHMHM CTaTMCTHYECKOIO
aHalM3a YCTAHOBJEHO OTCYTCTBHE PAa3iIUMYMi IEPEMEHHBIX «IJIUTEIBHOCTHY
nposoaumont MP um «Bo3pact» B 3aBucumoctu or noxaruna MIM. VYV Bceex
YYaCTHUKOB TI'PYIIIBI 10 Hayasa u rnocie okondanuss MP nposoawim ouenky AJIK.
OneHky kiMHMYeCKOM KapTuHbl MI'M BBRINONHSUIM B IHHAMHUKE 10 HHACKCY
bapren (Ub), moaudunupoBanHoMy HUHJEKkCY MoomibHOCcTH PuBepmun (MUMP),
IIITH, ckangunaBckoi mikaie uHcyiapTa (CILIH), 10-meTpoBOMYy TECcTy XOAbOBI
(10MTX), mkane ®yrin—Meiiepa (LLIOM) u mkane tsokectd yceranoctu (ILITY),
OOBEKTHBHO OTPAXAIOLIUX COCTOSIHUE ITOBCEHEBHOM AKTUBHOCTH, YpPOBEHb
MOOWIIbHOCTH, TskecTh MI'M, nunamuky MP, QyHKUIHIO cTepeoTHia MOXOMKH,
HapyLIEHUsl JBUTATEIbHBIX (PYHKUUHA HUKHUX KOHEYHOCTEH M BBIPAXKEHHOCTb
YCTAJIOCTH MALIMEHTOB COOTBETCTBEHHO. J[MHAMKKA N3MEHEHUS MOKA3aTeNEN KaKI0M
HIKajael NpU TMpoBeAeHuu MP oleHuBalach HOPMAJIM30BaHHBIM OTHOILUIEHUEM
(HO). Ob1mas nunamuka kinHuyeckor kapTuHbsl I’ onieHrBanach UHTETpaIbHO
CpEIHUM HOpMaiu30BaHHbIM oTHoumeHueM Bcex wmkan (CHOLI). IlomydenHsie
pe3yNbTaThl SIBISUIMCH OCHOBAHUEM JJIsi YCTAHOBJIEHUS OOBEKTUBHBIX MapKEpOB
[Ib® UI'M no nokazarensm AJIK u pe3ynbrataM KIMHUYECKOTO TECTUPOBAHUS
(IaHHBIM KJIIMHUYECKHX IIKaJ) C COOTBETCTBYIOIIMM paclpeeIeHUEM NalueHTOB
no noarpymmam: P1 (n=19), P2 (n =12) u P3 (n = 19). B xoxe 3Tamna BeIMOIHSIIH
oneHky BiusHUS MP mnanuentoB ¢ paznuuabiMu [Ib® WMI'M Ha nuHamuky
BoccTaHoBieHUs: AJIK, nBurarenbHbIX (GyHKIMA HUKHAX KOHEYHOCTEH, PYyHKIUU
X0J1bObI, a TAK)K€ YPOBHS MOOMJIBHOCTH M MOBCEIHEBHOM aKTUBHOCTH, IIPU I3TOM
MOJTy4eHHBIC pe3ybTaThl UMeNu nocTdukc 1 — 10 MP u 2 — nocne nposeaenust MP.

Ha Tperhem sTame uccieoBaHusi ¢ NPUMEHEHUEM KPUTEPHUEB BKIIIOUCHHS
U uckioueHus ¢popmupoBaiu rpynny O. O0uiee KOIMYECTBO YHACTHUKOB TPYIIIIbI
COCTaBHJIO 57 4eNOBEK, U3 KOTOPhIX 39 yenoBek (68 %) — myxunHbl, 18 YeraoBek
(32 %) — sxeHIMHBL, IPU TeHAEPHOM cooTHomeHuu 9,75 : 4,50. Bo3pacTt marueHTos,
NPUHUMABIINX YYaCTUE B UCCIICIOBAHUH, paBHsUICS 68 [72/62] romam, MUHUMAITLHBIIH
BO3pacT ydacTHUKa coctaBun 41 rox, a makcumanbHbli — 89 uner. Cpok
roCIHTaIM3auy naueHToB paBHsics 17 [20/15] ausim. [Ipu 3TOM MHUHUMAITBHBIHA
CpOK rocnuranu3anuu coctaBui 10 nHel, a MakcumanbHbId — 25 aHeil. CornacHo
kputrepusiMm TOAST, B knmHMYeckor rpymre O ObUIM JUArHOCTUPOBAHBI TPU
noaruna UI'M: 22 (39 %) nauuenra ¢ kapauoamooamueckum noarurom; 34 (60 %)
HanueHTa ¢ areporpoMOoTryeckuM noAaTunoM; 1 (2 %) mauueHT ¢ JaKyHapHbIM
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nontunoM. Ilpu cratucTuueckoM aHain3e YCTAaHOBJIEHA OJHOPOJHOCTH BBIOOPOK
UCCJIEIOBATENBCKUX TPYIN, a TaKK€ TEHICHUWHU, AHAJOTWYHBIE YKA3aHHBIM IS
rpynnbsl P. ¥V Bcex y4aCTHMKOB TpymHIibl 10 Hayajga M Iociie OKoH4aHus MP
npooawin  oueHKy AJIK M KIMHWYECKOE TECTHPOBAHME C IPUMEHEHUEM
CIeAYIOMMUX cTaHAapTu3upoBanHbix mkan: Wb, MUMP, IIITHU, CIIH, 10MTX,
HOM u HITY. DddextuBHocTs AK onenuBanu Ha marnuentax rpynmnsl O u ee
HNOJTPYI, BBIASIEHHBIX 1m0 mpu3Haky [IbD: Ol (n=17), 02 (n=18) u O3
(n = 22). BeimonHenue dtana 3aBepmany cpaBHeHHEeM S ¢dexktuBHOcTH MP 1 MP
nonosHeHHOM AK B cBsizannbix mapax: P1 u Ol1; P2 u O2; P3 u O3. bazoBsie
XapaKTePUCTHKHU MCCIEA0BATEIBCKUX TPy MPUBEICHBI B TAOIHUIE 2.

Tabnuna 2 — bazoBble XapaKTepUCTUKU UCCIEIOBATEIBCKUX TPYIII U UX MOATPYIIT

['pynner [Toarpynner
O06o3Hauenue Omnmcanue n % | OOo3HaueHHne n %
«H» ['pynma 310poBbIX 10OpoBOJbIEB | 92 — — — —
['pynma nanueHToB, moy4aBIinx P1 19 38
«P» MP ' 50 | 46,7 P2 12 24
P3 19 38
['pyria nanueHToB, MOJTy4aBITuX Ol 17 29,8
«O» MP u AK ’ 57 | 53,3 02 18 31,6
03 22 38,6

CdopmupoBanHyo 6a3y JaHHBIX MAMEHTOB BKIIIOYMWIM B ['OCyapCTBEHHBIM
peructp  MH(OPMAMOHHOTO  pecypca  (PEruCTpallMOHHOE  CBUAETENIbCTBO
Ne 1761816810 ot 31 okTtsi6ps 2018 r).

AHanu3 M CTaTUCTHYECKYI0 OOpaOOTKY MOJYyYEHHBIX JAHHBIX MPOBOIUIH
B iporpammuom nakere STATISTICA 8.0.360 (StatSoft Inc., CIIIA) ¢ cepuitHpiM
HoMepoM nporpammbl STA862D175437Q. IIpumeHnsieMbie B UCCIIEIOBAHUN METO,IbI
CTaTUCTUYECKOT0 aHaju3a BKIIOYAIOT 0a30BYI0 OMNHUCATENIbHYIO CTaTUCTHUKY,
KJIACCUYECKHUM aHaIN3 KaueCTBEHHBIX U KOJIMUYECTBEHHBIX JAHHBIX, KOPPESIIMOHHBINA
aHaJIK3, KJIACTEPHBbIM M KAaHOHWYECKUU aHallu3, aHAJIU3 CPAaBHEHUS JIByX U Oolee
HE3aBUCHUMBIX U 3aBUCHUMBIX BBIOOPOK, @ TAKXKE METO/Ibl aHAJIN3a JAHHBIX JIMHEUHBIX
MoOJieJIeld TPU JUCTIEPCUOHHOM aHaJIM3€, JIMHEWHBIX PErPECCHOHHBIX MOjeen
3aBUCUMOCTH MEXIY KOJMYECTBEHHBIMU MEPEMEHHBIMU, HEIIMHEUHBIX PErpeccuit
U Mojenu (aKTOPHOTO M JUCKPUMHUHAHTHOIO aHajnu3a MHOTOMEPHBIX JAHHBIX.
BwmecTe ¢ TeM B HccieJoBaHUU NPUMEHSUIM METO 0O0yUeHUsI HEUPOHHBIX CETEH.

Pe3yabTaThl HCc/IeI0OBAHNS M UX 00CYKIeHHE
Xapaxkrepuctuka AJIK B rpynne H. B Xo/1¢ BBINOJHEHUS] CTATUCTUYECKOTO
aHajnu3a TEPBUYHBIX JaHHbIX, oTpaxatromux cocrosHue AJIK rpymmsr H,
YCTAHOBJICHBl ~ HECBSI3aHHBIE C  AHTPONIOMETPUYECKMMU U BO3PACTHBIMU
HeomnpeaeneHHocTsMu  mapametpel: 1) BA® TBC (p>0,1) u KC (p>0,2),
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paccuutandble npu BemoiaHeHnn TOC; 2) CY] TBC (p >0,01), KC (p > 0,08)
uI'C (p > 0,08) B caruTTanbHOM MJIOCKOCTH, NTOTydeHHbIe TpH BbioaHeHuu TCC;
3) CY TBC (p > 0,3) Bo ¢ponTanpHoi miockoctr, KC (p >0,2) u I'C (p > 0,2),
BeIuuCIIeHHBbIe Tipu BeimosHeHMn TUC, a Tarke 4) mapamerper MK 6enep (B)
(p > 0,06), UK romneneii (I') (p > 0,06) u UK cron (C) (p > 0,08) B cieKTpaabHBIX
nosocax 1-5, 6-10 u 11-15I'u, 3apeructpupoBanubie npu BbinoaHeruun TIIO.
Jlanee mapameTpsl NMOABEPrajlvCh IUCIEPCUOHHOMY aHAIU3y, B PE3YJbTaTE YEro
ObLTH ompeeneHsl crierudrueckie Mmapkepbl AJIK mis kaxaoro tecta (tadbmuma 3).

Tabnuna 3 — Pe3yabpTaThl CTATUCTUYECKOTO aHAIM3a MTAPaMETPOB, PACCUUTAHHBIX
IIPU BBITIOJHEHUM KUHEMATUYECKUX TECTOB

Ha{;ﬁ;ﬁ; y TdC TCC TIIO THUC TILT
BA®KC Chi* = 105
BACDTEC p < 01001 JAHHBIC HC peJ’IeBaHTHHe
Chi*=1348 Chi*=1031 | Chi*=1005 Chi*=1135 Chi*=1289
p <0,001 p<0,001 p<0,001 p<0,001 p <0,001
ngfﬁgéc Chi* = 4981, p <0,001 JTAHHBIE HE PEJICBaHTHBIC
CYAIC | Chi®=5346, p < 0,001 (b e
pelIeBaHTHEBIC
Chi*= 9697, p < 0,001
Chi*= 4217 nauubie ne | Chi® = 8082 Chi°=6806, | Chi*= 4969
VIKE p <0,001 peneBantHbie | p < 0,001 p <0,001 p <0,001
VKT Chi*= 15411, p <0,001 JTAaHHBIC HE PEJICBAaHTHBIC
MKC Chi® = 22205, p < 0,001 JIARHBIC HE
peIIEBaHTHEIC
Chi® = 26722, p < 0,001

Hcexons n3 cTaTUCTUYECKH 3HAYUMMBIX PE3YJIbTAaTOB omnpenesieHo, uro AJIK
BO (pOHTANbHOM IUIOCKOCTH Tmpu BbinojdHeHun TAOC dopmupyer narrepH
OOkOBBIX TiepemenieHuii ¢ wmapkepamu BA®. AJIK Tena B carurraibHON
miockoctd npu BbimosHeHnn TCC @opMupyer mnarrepH JI0p30-BEHTPATIbHBIX
nepememiennii ¢ mapkepamu CYJ[. AJIK Tena B ycnoBHSX NPOCTPAHCTBEHHOU
HeomnpeaeaeHHocTH npu BeinoiaHeHuu TIIO ¢opMupyeT marrepH cOrjiacoBaHHBIX
MIPOCTPAHCTBEHHBIX nepemenieHuid ¢ Mapkepamu HMK. IlomyyeHHble pe3ynbrarsl
UMEIOT BaXHOE 3HAaYeHUE B (POPMUPOBAHUMU MPEACTABICHUNA OO0 HCIMOJIb30BAaHUU
CPEIICTB U METOJIOB KIIMHUYECKOW OMOMEXaHUKH Jijisi olleHku HapymeHui AJIK.
Taxxe ycraHoBieHo, uTo Mapkepamu AJIK Tena B ycrnoBUSX HICHTHU(UKAIUN
BU3yalbHOTO cTtuMysia npu BbimoaHeHun TUC seimsroreas CYJ. Mogens
nuarHoctukn AJIK yenoBeka, OCHOBaHHAs HA BBINIOJIHEHUHW KHHEMATUYECKHUX
tectoB TOC, TCC, TIIO u TUC, obnanaer oTauyHbiM kadectBoM (AUC > 0,94,
p <0,0001) ¢ Tounocteio mpeackazanus 73 % (p < 0,0001). YcraHOBIICHO, UTO IS
oueHku pe3yapTraToB TPC 1nenecooOpasHbIM OHMOMEXaHMYECKUM MapKepoM
spisietcs BA®, ns ouenku pesyiabratoB TCC u TUC — CY ] (p < 0,001), a s
ouenku pesynaptaTtoB TIIO — UK (p < 0,001).
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Ocobdennoctu  A/IK B rpymme P. IlocpenctBom  mnpumeHeHus
pa3pabOTaHHON MaTeMaThdecKol Mojenn aHamm3a aaHHbix AJIK paccumrtanm
3HAYCHUS KITFOUEBBIX MHTETPAIBHBIX TIOKa3arenei (Tabmmma 4).

Ta6nuna 4 — PesynpraTel napametpoB AJIK B moarpynmnax P1, P2 u P3 ¢ ypoBHeM
CTATUCTUYECKHU 3HAUMMBIX Pa3IMuUM

[TapameTp

AJIK [Toarpynma P1 [Toarpymnma P2 [Toarpynma P3
HCTMI 87,88 74,03 58,90
0 0 0
[89,3;/782:;59] % »<0,01 [78,31;/373,959] % »<0,01 [63,565/55%16] %) »<0,01
HCT'M2 . . ’
[89,05/83,36] % [76,44/69,77] % [60,85/47,53] %
IBCTM 0,38 [0,47/0,25] % 1,08 [1,33/0,81] % 3,1[3,58/2,74] %
p <0,001
HCHK1 89,07 73,11 58,37
[89,75/86,98] % [76,83/66,18] % [59,02/49,47] %
88,77 p<001 72,39 p<001 57,55 p<001
HCHK?2 . . ’
[89,49/87,20] % [76,23/65,31] % [58,21/48,19] %
IBCHK 0,31 [0,51/0,46] % 0,72 [0,87/0,59] % 1,08 [1,28/1,06] %
p <0,001

Crneunrduyeckue TEHICHUMU pacHpeiesieHuss MHTErpajibHbIX IOKa3aTeleu
HCI'M1 (p <0,002) u HCHK1 (p < 0,004) mo3Bonumu Beiaenutsh Tpu [1b® UI'M:
1) Ib®1 (HCTM (87,88 [89,37/83,69] %), HCHK (89,07 [89,75/86,98] %));
2) [Ib®2 (HCI'M (74,03 [78,31/71,59] %), HCHK (73,11 [76,83/66,18] %));
3) [Ib®3 (HCI'M (58,90 [63,56/51,16] %), HCHK (58,37 [59,02/49,47] %)). [1pu
BoiiesicHun  [Ib®@ WI'M  BblgeneHbl TMOTPaHUYHBIC 3HAYEHUS  KIIFOUEBBIX
unTerpanbHbix nokaszarenet HCI'M1 n HCHKI. T1b®2 onpenensiercs mpu 3Ha4YECHUH
OJTHOTO W3 IMokasareneit B npeaenax 75-60 % (HCI'M1 (74,03 [78,31/71,59] %),
HCHK1 (73,11 [76,83/66,18] %)), [Ib®1 — npu 3HaveHuu, npesbiinammeM 75 %
(HCTM1 (87,88 [89,37/83,69] %), HCHK1 (89,07 [89,75/86,98] %), a TIb®3 —
npu 3HadeHnn meHee 60 % (HCI'M1 (58,90 [63,56/51,16] %), HCHK1 (58,37
[59,02/49,47] %). IlomyueHHble gaHHBIE XapakKTepu3yrT ocodeHHoct AJIK
nanueHToB, nepeHecmmx MI'M, u AEeMOHCTpUPYIOT INPU ITOM KIMHUYECKHE
BO3MOYKHOCTH OHMOMEXaHUYECKOTO aHaliu3a, CBS3aHHBIE C JIMArHOCTHKON Tpex
[Ib® 3aboneBanust no kpurepusim HCI'M u HCHK. IIpu stom cneuuduueckum
narrepHoM AJIK s [Ib®D1 sgBnsercs OTCYTCTBHE CTATUCTHUYECKH 3HAYMMBIX
otiinunit mexay nokazarensimu HCI'M1 u HCHK1 (p > 0,08), B To BpeMst Kak Jj1st
[IB®2 (p < 0,005) u [IBO3 (p = 0,01) 3nauennss HCI'M1 noctoBepHO NpeBHIIAIOT
3HaueHuss HCHKI1. [Ins nuarnoctuku I1b® Takxke MOTYyT MPUMEHSTHCA JaHHbBIC
KJIMHUYECKHX IIKal (Tabsuia 5).

CornacHo mnpeacrtaBieHHbIM JaHHbIM [IB®1  ycranaBnuBaeTcs mpu
sHaueHusix b1 menee 33 (p =0,012) u HIO®MI1 menee 48 (p <0,001), IIBD2 —
npu 3Hauennn MUMP menee 14 (p = 0,003), a [IB®3 — npu 3navenun 10MTX1

Gomee 2 (p < 0,001).
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Tabnuna 5 — Pe3ynbpTarsl aHanm3a JaHHBIX KIMHUYECKUX MIKaJ B moArpymnmnax Pl,
P2 u P3 1o u nocne npoeaeHuss MP ¢ ypoBHEM CTaTUCTUYECKH 3HAYMMBIX

paznuuuin
3HaueHus KJIMHAYECKUX KA B Oajuiax
Knnnuseckas IHoarpymnmnel Ioarpynmnel
nIKasia [Toarpynna P1 | [loarpynna P2 | [Toarpynna P3 Pﬂl I;I yP2 P I;IYP3
20 [25/15] 30 [37/20] 45 [60/30] p<0,01 p>0,05
bl
p<0,001
52 35 [40/35] 45[50/40] | 55[75/45] | »>0,05
p <0,001; R=0,672
MIMPI 12 [15/7] 12[15/8] | 17[2014] | p>005 | p<0,004
p < 0,001
17 [18/15] 17[19/16] | 22[24/19] | »>0,05
MUMP?2 < 0,002; R = 0,842
— 27 [31/25] 31[35/27] | 36[40/34] | p >0,05
p < 0,001
LD 34 [36/30] 35[39/33] | 42[45/37] | p >0,05
p>0,05
0 [0/0] 0[0/0] | 121 | p>005 | p<0,001
10MTX1 520,001
1 [1/0] 1[1/0] | 3[42] | p>0,05
10MTX2 <0001 R=0,776
HOMI 48 [53/46] 57[60/56] | 56[60/51] | p<0,001 | p>0,05
p<0,001
57 [59/55] 66 [67/61] | 62[66/60] | p>0,05
HIDM2 1 <0,00L; R = 0,648
9,76 10,28 11,05
CHOIII [11,55/7,49] | [13.14/8.65] | [12.74/814] | P <0001 | p<0001
p<0,001

Anamu3 Bausinusa MP na punamuky UI'M. Ilonyuyennsie nanneie AJIK
s Kaxnaod noarpymnms! nanueHToB ¢ [IbD1, 1IbD2 n [Ib®D3 nemMoHCTpUPYIOT
CTaTUCTHYECKU 3HAYMMBbIe pazinuus (tabimna 4). Y manueHToB moAarpymmsl Pl
nocie TmpoBeAcHuss MP onpenenunu 3HA4YEHHWS HMHTETPAIBHBIX IIOKAa3aTeseH
HCI'M2 (87,63 [89,05/83,36] %) u HCHK2 (88,77 [89,49/87,20] %) (p < 0,001).
[Ipy uX CpaBHEHMM C aHAJOTMYHBIMHU ITOKA3aTEIsIMHM, PACCYUTAHHBIMU JO
npoBeaeHnss MP, yctaHOBWIM 3HayeHUsT HMHTErpalbHbIXx napamerpoB [IBCI'M
(0,38 [0,47/0,25] %) u TIBCHK (0,31 [0,51/0,46] %) (p <0,001). V manueHTOB
noarpynnel P2 mocne npoBenenuss MP onpenenunu 3Ha4€HUS HMHTETPATBHBIX
nokazareneit HCI'M2 (73,09 [76,44/69,77] %), HCHK2 (72,39 [76,23/65,31] %),
a Taroke peneBanTHo [1bD2 xmHMYeckoit mkaisr MUMP2 (17,50 [19,00/16,50]).
IIpu cpaBHenumn mnokazareneit AJIK go nawana MP u mocnme ee 3aBepiieHus
B UCCIIEAYEMOM MOAIPYNIE YCTAaHOBWIM 3HAYEHUS KIFOUEBBIX HWHTEIPAJIbHBIX
nokazareneir AJIK: TIBCI'M (1,08 [1,33/0,81] %), IIBCHK (0,72 [0,87/0,59] %),
CIIOH(TCC)1 (75,15 [78,24/68,39] %), CITOH(T®C)1 (69,94 [75,92/64,07] %),
peneBaHTHOM kinuHMuYeckon 1mkansi MUMP(HO) (18,75 [21,25/10,00] %, a takxke
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WHTETPAIIBHOTO  TOKa3aTelss KiuHudeckoro TectupoBanmss CHOIIl (10,28
[13,14/8,65] %). [Ipu mpoBeacHWH CTATHCTUYCCKOTO aHAjWM3a BBISBWIIM, YTO JIS
nporHo3upoBanus dpdexruBHocTH MP 11enecoobpaszno (p < 0,05) ucrons3oBanue
nokazareneid CIIOH(TCC)1 u CIIOH(T®C)1, 6onee BbICOKHE 3HAUCHHSI KOTOPBIX
(6onee 64 %) ompenensitor xyamue pesynbtatel MP B Buae Huskoro IIBCHK.
Bmecte ¢ Tem nis omneHku sddextuBHOcTH MP  cTaTHCTHUECKM 3HAYUMBIM
(p <0,001) sBusiercst mucnonp3oBanue mapamerpa HCHK2, menbmme 3HadeHms
KOTOporo onpeaestot gyuinue pe3yiastatel [IBCHK. ¥V namuenToB noarpymnmst P3
nocine mnposeaeHus MP onpenenunm 3HaAYEHHST WHTETPAIBHBIX IOKa3aTeleu
HCI'M2 (55,73 [60,85/47,53] %), HCHK2 (57,55 [58,21/48,19] %), a Taxxe
peneBanTHOM [1B®3 knmHMuYeckoit mkamsl 10MTX2 (3 [4/2]). [Ipu cpaBHEHHH
nokaszarenerd AJIK no nayvana MP u nocne ee 3aBepiieHuss yCTaHOBIJICHBI 3HAYEHUS
KJIFOUEBBIX MHTErpaibHbIX nokaszateneid AJIK IIBCI'M (3,1 [3,58/2,74] %), IIBCHK
(1,08 [1,28/1,06] %), CIIOH(TUC)1 (55,39 [61,34/48,92] %), CIIOH(TIIO)1
(61,7 [66,25/54,84] %), peneBanTHO# KimHWYeckor mkaiasl 10MTX(HO) (14,29
[28,57/14,29] %), a Taxke MHTETPATBHOTO MOKA3aTelIsl KIMHHYSCKOTO TECTHPOBAHHMS
CHOII (11,05 [12,74/8,14] %). VYcraHOBJCHO, 4YTO JJIs MPOTHO3HPOBAHUS
s¢pdexkrnBHOCTH MP cratrctryecku 1enecoodpasto (p < 0,001) mcmonb3oBanue
nokazareneid CIIOH(THUC)1 u CIIOH(TTIO)1, Goniee BbicOKHE 3HaUYEHUST KOTOPBIX
omnpenensitor HU3Kue 3HaueHus [IBCI'M. Bmecre ¢ teM u1st oueHku 3¢ deKTBHOCTH
MP cratuctuuecku 1enecoodpasHo (p <0,001) wucnonp3oBaHHE MapamMeTpoOB
IOMTX(HO), HCHK2 u HCI'M2, meHblMe 3Ha4€HUSI KOTOPBIX OMPEACISIOT
oosiee Boicokue pe3ynbTatel CHOI, [IBCHK u IIBCI'M cooTBeTCTBEHHO.
Ucxonss w3 mpeacraBl€HHBIX JaHHBIX, B Xoae mnposeacHus MP
YCMATPUBAIOTCS  cleayroume 3akoHoMmepHocth auHamukn AJIK. Tak, s
nporHo3upoBanus dpdexruBHoctd MP cratrctudecku nenecoodpasuo (p < 0,001)
ucnoas3oBanue nokazarenss CIIOH(TUC)1, Gonee BbICOKHE 3HAYEHUS KOTOPOIO
onpenensoT 6osiee Hu3kui pesynbtatr MP B Buge [IBCI'M. Bmecte ¢ Tem nst
oueHkn d¢dextuBHOcTH MP  cratuctuuecku —uenecoodpasno  (p = 0,03)
ucnons3oBanue mnapamerpa HWB(HO), Oonee BbICOKHE 3HAYEHHUS KOTOPOTO
onpeaensatoT gyumne pe3ynabrartel CHOILL. B To xe Bpemsi mnpu aHanuse
NEPEMEHHOMN «JIMTENBHOCTh TOCTIUTAIN3ALUNY YCTAHOBIWIM OCOOCHHOCTD BIIMSIHUSA
MP nanuentos ¢ UI'M Ha nuHaMUKy BOCCTAHOBJICHUS HApYILLIEHUMN IBUTATEIIbHBIX
¢bynkuunid. CornacHO MOJYYEHHBIM pe3yJbTaTaM JIMTEIbHOCTh TOCHUTAIA3ALUN
He 3aBUCUT (p <0,7) or ycraHoBieHHoro [Ib®, 4yTo yka3pIBaeT Ha OTCYTCTBHUE
cnenupuyeckux noaxoaos MP MI'M B 3aBucumocTu ot Hapymenuid AJIK.
HccnenoBanue BiaMsIHUA pa3padoraHHoro mMerona AK Ha JUHAMHKY
BOCCTAHOBJIEHUSI JBHMraTeJIbHbIX HapymeHuwii. B  xome mnpoBeneHus
UCCJIEIOBAHUS YCTAHOBUIIM, YTO AJi OlleHKU 3 dekTuBHOCTH MP 060CHOBaHHBIM
SBJISIETCS IPUMEHEHHUE CTaTUCTUUYECKH 3HauuMoro (p < 0,003) u He3aBUCUMOTO OT
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pe3ynbTaToB KuHu4Yeckoro rectupoBanus (p < 0,9) kpurepust ACIIOH. 3nauenue
ACTIOH B moarpymme Ol cocrasmio 0,40 [0,40/0,30] %, B moarpymme O2 —
0,80 [1,10/0,70] %, a B moarpymme O3 — 1,20 [1,30/1,10] % (Tabauma 6).
Tabmuia 6 — Pe3ynbrarel aHanmza uHTerpanbHbix okaszareneir CIIOH (TDC)

u ACIIOH B noarpynmax P1, P2, P3, O1, O2 u O3 ¢ ypoBHEM CTaTUCTUYECKH
3HAYMMBIX pa3Inyui

[Toxrpymis CIIOH (T®C)1 CIIOH(T®C)2 ACIIOH
[Moarpynmna P1 | 89,49 [91,04/87,20] % | 89,25 [90,83/86,90] % | 0,24 [0,3/0,2] % | p =0,021;
IMoarpymma O1 | 89,90 [91,20/86,10] % | 89,60 [90,90/85,80] % | 0,40 [0,40/0,30] % | R>0,6
IMoarpynmna P2 | 69,94 [75,92/64,07] % | 69,27 [75,40 63,26] % | 0,68 [0,81/0,54] % | p = 0,022;
IMoxarpymma O2 | 68,30 [77,50/66,20] % | 67,50 [76,80/65,50] % | 0,80 [1,10/0,70] % | R>0,6
IMoarpynma P3 | 58,90 [59,81/45,24] % | 58,13 [60,59/44,06] % | 0,9[1,2/0,86] % | p =0,02;
IMoxarpymma O3 | 58,75 [61,30/55,20] % | 57,75 [60,00/54,00] % | 1,20 [1,30/1,10] %| R>0,6
[Moarpynmsr H=32,17544; H =55,22131; H=75,74;

P1, P2, P3 p<0,001 p>0,05 p <0,001

3nauenuss ACIIOH crtaTtucTryecku pasiauuvMbl B CBSA3aHHBIX MOATIPYIIIAX.
[Ipu >TOM MareMarnyeckass MOJEIb OUEHKH 3(P(PEKTUBHOCTH mNpoBoaumoil MP
HNI'M, ocHoBaHHas Ha ucnoab3oBaHuu mokaszarenas ACIIOH, obmamaeT BRICOKMM
kagectBoM (AUC = 0,92). Craructuueckas 3HadanMocTth nmapamerpa CIIOH (TDC)
B (¢opmupoBanun mnokazarenss ACIIOH npoaemoHcTpupoBaHa B pe3yJibTare
MPOBEICHUA KJIACTEPHOTO aHAJIM3a IEPEMEHHBIX, BBIUMCIIAEMBbIX Tpu oleHke A/JIK,
rje ycMaTpuBaroTcs JBa kiactepa ¢ nokasareinem CIIOH (T®C), okasbiBatomym
HanOoJbLIee BIUSHUE HA (POpMHUPOBAaHUE 15 TPEBOBUIHBIX CBS3EH.

Jist  mepconuduimpoBanHoro BbeiOopa mporpammbl  AK  BBINOJHUIM
cnenudukanuio aaropurma: 6gok AK1 Ha3Hadaercs Mpu YCIOBUU PETUCTPALIUU
3HaueHnuda b1 menee 31 Oamna, 61ok AK2 — npu ycinoBuM perucTpainy 3Ha4yeHus
unrerpaisHoro napamerpa CIIOH (T®C)1 Gonee 64,01 %, a 610k AK3 — npu
ycnoBuu peructparuu 3HaueHust CITOH (T®C)1 64 % u menee.

B nensix ouenku kadectBa a¢dextuBHoctd MP B rpymnne P, ocHoBaHHOI Ha
ucnonp3oBanun nokaszarenss ACIIOH, npumennnu nporpaMMmy aBTOMAaTHYECKOIO
oOyueHus1 HeWPOHHBIX ceTel B pexxuMe kinaccudukayu. B pesyibrare ycTaHOBUIN
mwiomanps nox kpuBod (AUC), paBuyro 0,93, ¢ moporom otceueHus 0,6.
[Tonyuennsie B xone ROC-aHanmu3a gaHHBIE YKa3bIBAlOT HAa OTJIMYHOE KayeCTBO
ananusupyemoi mozenu. [Ipu stom unTerpanpubiil nokazarens ACIIOH ob6nanaer
BBICOKOI 4yBCTBHUTEIIbHOCTBIO U MOYET OBITh UCIOJIb30BaH B KAUECTBE KPUTEPUS
OLICHKH MP. pacupenesieHust  IOKas3aTes
JIEMOHCTPUPYET CTATUCTUYECKUE PA3JINYMs B CBSI3aHHBIX Mapax (PUCYHOK 4).

IIpp mnpoBeneHMM NApHBIX CPABHEHWM YCTAaHOBWIM CTaTHCTUYECKYIO
B OTHOIIEHUHU

3 pekTUBHOCTH JnHamuka

HECOCTOATENbHOCTh C(HOPMYIUPOBAHHBIX HYJIEBBIX THMIOTE3

napamerpa ACIIOH B crnenyromux cBsi3zaHHbIX mapax: 1) mape nmoarpymnm O1 u Pl

(p = 0,021313); 2) mape moarpymmn O2 u P2 (p = 0,021740); 3) mape moarpymn O3
22



u P3 (p =0,020432). [Ipu 3TOM 10CTOBEpHO OOJIee BHICOKHME 3HAUCHHUS MTOKA3aTeNs
ACIIOH 3adukcuposansl B moarpynmax O1, O2 u O3 (R > 0,6) (p < 0,001).

ACMOH

2

4

O Median

[ 25%-75%
T 5%-95%

P1,P2,P3, 02,03, O1

Pucynok 4 — Jluarpamma pacnpeenenus 3HaueHu# (1kana opaunar) nokaszarens ACITOH
(mkana abcnucc) B 3aBucuMocty ot noarpynnsl: P1, P2, P3, 02, O3, O1 (cneBa Hampaso)
(95 %, UQ, Me, LQ, 5 %)

HOJ’Iy‘-IeHHI)Ie JAaHHBIC YKA3bIBAIOT Ha JIYUYIIYIO IHMHAMHWKY BOCCTAHOBJICHHUA

Hapymienui AJIK npu ycnoBum gononnenuss MP  meromom

AK, dro

CTaTUCTHUYCCKHN ITIOATBCPIKAACTCA Ooyice BBICOKMMH 3HAQUCHHSIMH ITOKa3aTelIs

ACTIOH (p < 0,03) B moarpynmax O1, O2 u O3.

HpI/I CTaTUCTHUYCCKOM aHAJIN3C PC3YyJIbTATOB KIIMHHUYCCKHX IIIKaJ1 MCTOI0M

MapHBIX CPAaBHEHUM (PUCYHOK 5) YCTaHOBIEHBI OCOOEHHOCTH paclpeneleHus

HOPMAJIM30BAHHBIX OTHOIIICHU.
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Pucynok 5 — /luarpamma pacnpeieneHysi HOpMaJIn30BaHHBIX OTHOIIECHUH (ILIKajla OpAMHAT)
KJIMHAYECKHUX ITKaJI B 3aBUCUMOCTH OT rpynibl: 1 — rpynma P; 2 — rpynma O (mkama adcrucc)
(95 %, UQ, Mg, LQ, 5 %)
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[TomyueHHble AaHHBIE YKA3bIBAIOT HA JYYIIYI0 TAHAMUKY BOCCTaHOBJICHUS
ypoBHs moBceaHeBHOW akTuBHOCcTH (p < 0,006), mooOwmimsHOCTH (P < 0,001),
¢ynkuun crepeotuna noxonku (p <0,001), a Takxke ypOBHS YCTalIOCTH
(» <0,001) mpu ycioBun nomonHeHus MP meromom AK, 49To cTarMcTHYecKH
NOATBEPKAAETCA  OOJIBIIMMU  3HAYEHUSIMA  COOTBETCTBYIOLIMX IOKa3zaTesien
HNB(HO), MUMP(HO), I0OMTX(HO) u IHTY(HO) B rpynme O.

[Ipu cocraBieHMH MOJENH JIOTUCTUYECKOW PErpeccuu 3aBUCUMOCTH
nepeMenHoit ACIIOH ot Bapuanta MP ycTaHOBji€Ha CTaTHCTUYECKH 3HAYMMAs
sakoHoMepHocTh (Chi®=9,3082, p <0,003), cormacHo Kortopoii B rpymme O
BEPOSITHOCTh JOCTHKEHUS JIYUIIHUX pe3yiabTaToB BocctaHoBiaeHuss HC/I® B 4 paza
OoJibIIe 10 CpaBHEHHIO ¢ rpynnoi P npu oTHOmeHuu maHcos, paBaoM 4,03 (95 %
JN 1,44-11,24). CornacHO MOJEIH JIOTUCTHYECKOW PETPECCHU YCTAHOBJICHEI
CIIEIYIOLIME BEPOSTHOCTH JOCTUKEHUS CTAaTUCTUYECKH JYYIIMX pe3yJIbTaTOB
B BocctaHoBieHun HC/® mnpu Oonbmmx 3HaueHusx mnokazarenss ACIIOH
B cBsA3aHHbIX mapax noarpynn Pl m Ol, P2 m O2, a takke P3 m O3, npu
JUXOTOMUYECKOM DPAHXXKMPOBAHUU IMOJTYYEHHOTO pe3ysibTarta (IOJIOKUTEIbHBIN
pe3yapTar npuHuMaics Bo BHuUManue mpu 3HadyeHun ACIIOH 6Gonee 0,3 s
noarpymm P1 u Ol, 6onee 0,6 s noarpynn P2 u O2 u 6onee 0,9 nns moarpymni
P3 u 03): 1)B moarpymme Ol (Chi*=5,4861, p<0,02) B 5 pa3 Bbime 10
cpaBHeHHIO ¢ moArpynmnoi Pl npu otHomeHwn mancos, paBaoMm 5,1 (95 % U
1,17-22,51); 2) B moarpymme O2 (Chi®=5,6014, p <0,02) B 8 pa3 BbIme MO
CpaBHEHHIO ¢ moarpynmnoi P2 mpu otHomeHuu mancos, pasiom 8,1 (95 % JIU
1,15-55,61); 3) B nmoarpynme O3 (Chi2 = 8,9760, p <0,003) B 8 pa3 BbImC 1O
CpaBHEHHIO ¢ moarpymmnoi P3 mpu oTHomeHun maHcoB, pasHom 7,71 (95 % JIU
1,76-33,72). TlomydeHHbIe NaHHBIC JIEMOHCTPUPYIOT CTATUCTUYCCKH 3HAYMMOE
(p <0,003) nonoxutenpHoe Bausinue AK Ha muHamuky BocctanosieHus HCJ D
y naupeHToB ¢ pazimmudbiMu [Ib® HI'M. Ilpu »stom AK mnossimaer
sbdextuBnocts MP UT'M y nanmenTos ¢ [Ib®1 (p < 0,02) B 5 pa3, a y naiueHToB
¢ [Ib®2 (p < 0,02) u I[IbD3 (p <0,003) — B 8 pa3, HA YTO yKA3BIBAOT 3HAYCHHUS
MHTErpalibHOTO TOKa3aTess olleHKH kinHudeckon s dexrusHoctu MP ACITOH.

[Ipu mocTpoeHUU PEerpecCHOHHON MOJIEIH BIMSHHS BO3pacTa MalueHTa Ha
napametp ACIIOH B rpymne O u ee aHaimm3e YCTAaHOBWIM KOA(PDUIIUECHT
nerepmunarmu R?, pasrbiit 0,6161557 (F = 3,6114, p < 0,0623), uTo ompenennio
NPUHATHE BO BHUMAHUE HYJEBOM T'MMOTE3bl 00 OTCYTCTBHM B3aUMOCBSA3EH MEXIY
U3y4aeMbIMM TpU3Hakamu. Takke HyJeBas TUIOTe3a MPUHUMANACh MpU
COCTABJICHMH PErPECCUOHHON MOJENU BIUSHUS CPOKA FOCHUTAIM3AIUU MAlMEHTa
Ha mapametp ACIIOH B rpynme O, rae HaGaogaeTcsi HEpaBHOMEpHAs TUCTIEPCH,
nmpu  koodduumente aerepmuHanmu R°, pasHom 0,03074542 (F = 1,7446,
p <0,19202). OrcyrcTBHE MPOTHOCTHYSCKON CBSI3M MEXKIy BO3PACTOM MaIlMEHTa
Y CPOKOM TOCHUTAIU3ALMK YCTAHOBWJIM HAa OCHOBAHHUM PErPECCHOHHON MOAeNu
npu ko3 HULIMEHTE TeTePMUHALINN R?=0,00100334 (F =0,05524, p <0,81506).
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B nmemsix oueHku kauecTBa MOJAENN OOBEKTHUBHOW OLIEHKH 3((PeKTUBHOCTH
AK B rpynne O, ocHOBaHHOM Ha ucnosib3oBanuu nokazarenss ACIIOH, npumenunu
nporpaMMy aBTOMAaTHYECKOro oOydeHHs HEWpOHHBIX ceTel. B  pe3ynbrare
yctaHoBuiM 1iomaap nox kpusoi (AUC), pasayro 0,92, ¢ moporoMm orcedeHus
0,6. Ilomyuennbie B xome ROC-ananusa naHHble Afisd manueHToB rpynmnbsl O
YKa3bIBalOT HA COOTBETCTBUE AHAIM3UPYEMOM MOJEIN OTIUYHOMY KadeCTBY
U SIBJISIFOTCS] COMTOCTABUMBIMU C @aHAJIOTUYHBIMUA JAHHBIMU JJIs1 Tpynsl P.

Takum o6pazom, AK sBasercss 3QpPeKTUBHBIM METOJOM BOCCTaHOBJICHUS
HapyIICHUN JBUTATEIbHBIX (YHKIMH HAa BCEM MPOTKEHUU TOCHUTAIU3ALINU.
Onenka kauHUYECKOW 3¢ dexktuBHOCTH MP manumentoB ¢ UI'M, ocHoBanHasi Ha
npuMeHenun  kpurepusa  ACIIOH, neMOHCTpuUpyeT  OTIMYHOE  KayecTBO
pa3paboTaHHOM mporHoctudyecko wMozaenu. ChopMyaupoBalid OINpEAEIICHHE
HOBoro HampasieHuss MP, cormacHo koropomy AK sABmserca meronom
nepconnuiporanHoi MP nauuentoB ¢ Hapyumenusasmu HCA®, HanpaBieHHbIM
Ha (opmupoBaHue YPPEKTUBHBIX JIBUTATEIBHBIX MPUCIIOCOOUTEIBHBIX PEAKIIUN B
ycioBusiX —cneruduueckoi cpemoBoit  ayrmeHtanuu. Ilepconammzamus  AK
JIOCTUraeTcs 3a cyeT moadopa MHANBUAYAIBHON peadMIMTallMOHHOW MPOrpaMMbl
no ycraHoBieHHOMY [Ib®. CpenoBas ayrmMeHTanusi 3aKjIlO4acTCs B CO3JaHUU
UCKYCCTBEHHBIX  (oOsieryarommx  JIMOO  OTArONIAIOIIMX)  JUHAMHYECKHU
MEHSAIOMIMXCA YCJIOBUN BHEIIHEW Cpefbl, CIIOCOOHBIX OKa3blBaTh BIIMSHUE Ha
NEepUEeNIU0 COOCTBEHHON JBUTaTeIbHOM aKTUBHOCTHM TNpPHU  BBINOJHEHUU
OTJIEJIbHBIX U MHOTOIUIAHOBBIX 33]1a4.

3AK/TIOYEHHUE

OcCHOBHbBIE HAYYHbIE Pe3YJabTAThI TUCCEPTAHI

1. OObeKkTHBHAs OICHKA aJalNTUBHOW KHHEMATHKH 3J0POBBIX  JIMII
OCHOBBIBACTCS Ha aHAIM3¢ OMOMEXaHMUYCCKHUX JaHHBIX, IOJYYCHHBIX B XOJEC
MOCJICIOBATEILHOTO BBIMTOJIHEHUS YCTHIPEX JBUTATEIbHBIX TECTOB, CBSI3aHHBIX
C Pa3HOIIAHOBBIMU TICPEMCILICHUSIMA TeJla: TeCT «(QPOHTANbHAS CTA0MILHOCTHY
(p<0,001), Tect  «caruttampHas  crabwiabHOCTHY  (p <0,001), Tecr
«rpoctpadcTBeHHas opueHTarus» (p < 0,001) u TecT «uaACHTHPUKAIUSA CTUMYJIa»
(p <0,001). TIlomyueHHble B XOAC aHaIW3a OMOMEXaHWUYCCKHE ITOKa3aTesIH
ajanTUBHOM KuHemaTuku He 3aBuciaT (p <0,001) or konebGanuii Bo3pacra
Y aHTPOIIOMETPHUYCCKUX TIEPEMEHHBIX U MPEICTABICHbI COOTBETCTBEHHO IS JICBOU
U TIpaBoii CTOpOH: 1) BpeMeHeM akTHUBHOM (ha3wl Tazobenpennoro (4,4 [8,2/3,5] c,
13,5 [14,8/11,6] ¢) u xonennoro cycrasoB (8,1 [9,5/4,8] ¢, 3,6 [4,0/3,1] ¢) — nns
TecTa «hpoHTanbHas ctaduabHOCTE» (p < 0,001); 2) cpeaHeit yrioBoii AeBHaLMEH
tazo0eapennsix (37,4 [41,7/35,8]°, 32,2 [35,1/29,5]°), konenusix (22,8 [24,8/20,8]°,
27,6 [30,2/25,2]°) u roneHocronubix cycrasos (10,8 [11,7/9,8]°, 14,0 [15,2/12,7]°) —
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JUISL TeCTa «caruTTajbHas cradmibHOCTEY (p < 0,001), a Takke Ta300eIpPEHHBIX
(28,1 [31,7/26,8]°, 23,2 [25,3/21,2]°), xonennbix (18,5 [20,2/16,8]°, 22,6 [24,6/20,5]°)
¥ ToJieHocTOmHBIX cyctaBoB (8,9 [9,7/8,1]°, 11,4 [12,4/10,4]°) — s Tecra
«anenTudukanus ctumyna» (p <0,001); 3) mHEeprMaNIbHONH KUHEMATHKOW (st
cnekTpanbHbIX mojioc: 1-5, 6-10 u 11-15 ', cooTBETCTBEHHO JIEBOM M MpaBOU
cropoH) Oenep (3,5 [4,0/3,2], 14,3 [15,9/13], 18,5 [20,1/16,9], 3,6 [3,8/3,3],
14,2 [15,6/13], 18,7 [20,9/17] pan/c®), romemeit (0,7 [0,8/0,7], 2,2 [2,4/2],
3,5 [4,0/3,2], 1,4 [1,6/1,3], 3,8 [4,1/3,4], 6,2 [6,9/5,6] pax/c®) u crom (1 [1/0,9],
3,4 [3,8/3,1], 4,7 [5,1/4,3], 1,1 [1,2/1], 3,3 [3,7/3], 5,5 [6/5] pax/c®) — ams Tecta
«pocTpancTBeHHas opueHTtarus» (p < 0,001). PazpaboranHast quarHoctudeckas
MOJICNTb TP BBISBIICHUN HAPYIICHUN aIalTHBHOW KHHEMATHUKHA JIEMOHCTPHUPYET
otianaHoe kadectBo (AUC =0,94) (p < 0,001) [1-A, 4-A, 5-A, 7-A, 11-A, 13-A,
15-A, 17-A, 18-A, 20-A — 26-A, 28-A, 31-A, 44-A, 45-A].

2. OObeKTHBHAsI JTUArHOCTHKA HApPYyIICHWH aJalTUBHON KHHEMAaTHKH
y naniieHToB ¢ MI'™M OCHOBBIBa€TCsI Ha BBIYMCICHUM IIOKa3aTeliel BpPEMEHU
aKTUBHOW (a3bl TPHU BBINOJHEHUH TecTa «(POHTAIbHAS CTAOMIBHOCTDHY
(p <0,001), cpenneli yriaoBol JIeBUAIIMU — IIPH BBITOJIHEHUU TECTa «CarUTTabHAS
crabmipHOCTE» (p <0,001) m Tecra «umeHTUUKams crumyna» (p < 0,001),
a TAaK)KE€ TOKa3aTelell MHEPUUAIbHOW KWHEMAaTHUKH, PpACCUUTAHHBIX IIpU
BBITIOJTHEHUHU  TECTa  «IPOCTPAHCTBEHHass OpueHTalus». Ha  ocHoBaHUU
MOJIYYCHHBIX JTaHHBIX, IOCJE WX CpaBHEHUS C peAylupoBaHHBIMH Ha 25 %
3HAUYCHUSAMHM MEIWaH aHAJOTMYHBIX TEPEMEHHBIX TPYIIIBI 3J0POBBIX JIHI, IS
Ka)XJIOT0 TECTa PACCUMUTHIBACTCS MPOIEHT OTKJIOHEHUS! OT HOPMBI, KOTOPBI, TTOCIIE
YMHOKEHHSI Ha KO3(PQUUUEHT ydacTusi olOseryaromux (akTopoB, OINpEAeIiseT
CpPeIHUHN MPOLEHT OTKJIOHEHUS OT HOpMHI [1-A, 3—A — 5-A, 7-A, 13-A, 15-A,
19-A, 20-A — 23-A, 27-A, 40-A, 44-A, 45-A].

B rpynne nanuentoB ¢ MI'M, B cpaBHEHHH C Tpynmou 340pPOBBIX JIHILI, IIPU
BBITIOJITHCHUH JIBUTATEIILHBIX TECTOB YCTAHOBJICHBI MCHBIIHE TI0 3HAYCHHUIO
(p <0,001) moka3zaTenu aganTUBHON KMHEMATHKH. TakyKe YCTAaHOBIICHBI 3HAYCHMS
CPEIHETO TMPOIICHTa OTKJIOHEHUSI OT HOPMBI NP BBIMOJHEHUU TeCTa «(PPOHTATIbHAS
crabuiabHOCTE» (p <0,001), Tecra «carurranmpHas cradbmibHOCTEY (p < 0,001),
TecTta «uaeHTH(UKamus crtumynaa» (p <0,001) um Tecra «IpPOCTPaHCTBEHHAS
opucHtamms» (p <0,001), paBHble cooTBeTcTBeHHO: 69,94 [88,72/59,01] %,
75,15 [87,64/58,31] %, 75,02 [85,64/56,60] % u 73,45 [84,47/64,63] %. 3naucHus
nokKaszarejied CpeHEero MpOoIEHTa OTKIOHEHUS OT HOPMBI (OPMHUPYIOT JBa
WHTETPAbHBIX ~ TapamMeTpa  aJanTUBHOH  KWHEMAaTHKH. 1) HapymieHue
JIBUTATEbHBIX CUHKUHE3UW, OOYCIOBJIEHHBIX (DYHKIMSIMU TOJOBHOTO MO3ra
(74,03 [85,47/60,19] %), paccunTaHHOTO KaK CpeaHss apuMeTnieckas BEIMIMHA
MEXIY  CpEIHUM  TMPOIEHTOM  OTKJIOHEHUS OT HOPMBI I  TecTa
«TPOCTPAHCTBEHHAas OpUEHTALMA» U TecTa «UICHTU(DUKAIUS CTUMYJIay,
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2) HapyIIeHNE JIBUTATEJIbHBIX CUHKHHE3U I HUKHUX KOHEYHOCTEU
(73,11 [88,24/58,86] %), paccuMTaHHOTO aHAJIOTWMYHBIM OOpa3oM Ui TecTra
«(ppoHTanmpHas CTAaOMJIBHOCTH» M  TECTa  «CarUTTalbHAs  CTAOMIIBHOCTDHY.
PazpaboTanHass Mojenb JEMOHCTPUPYET OTIMYHOE KAayeCTBO JJISi BBITOJHEHUS
3alad [0 JMArHOCTHUKE HApPYIUICHWH aJanTHBHOM KWHEMAaTHKH C TOYHOCTBIO
npenackazanus 73 % (p < 0,0001) 1,73 (95 % AU 1,28-2,73): Tect «ppoHTAIBHAS
crabmipHOCTE» (AUC = 0,99), TecT «caruttanbhas ctadbuibHOcTh» (AUC = 0,94),
TecT «mnpoctpancTtBeHHas opueHTanus» (AUC =0,99) u Tect «uaeHTUDUKAIHAS
ctumyna» (AUC = 0,98) [13-A, 15-A, 19-A, 26-A].

3. CrangaptusupoBaHHble ycioBus npoBeaenus MP manmentoB ¢ UT'M
JOCTUTalOTCSl MOCPEACTBOM PABHOLEHHOTO NPHUMEHEHHUS B PA3JIMYHBIX OJ0Kax
VOPAKHEHUH  aJaNTUBHOM  KUHE3UTEpANUH, JIUCTAHIMOHHO  YIpPaBJISEMBIX
peadWINTallMOHHBIX ~ KOMIUIEKCOB: 1) ammapaTHO-MPOrpaMMHOIO  KOMILJIEKCa
HEHPOMBIIICYHON aKTUBAIUU U OLICHKHU KHMHEMaTUKU (» >0,7),
2) poOOTH3MPOBAHHOTO KOMILIEKCA CTallMOHApHOW KuHesutepanuu (p > 0,5),
3) mepenBIMKHON aHTUTPABUTAIMOHHOW paMbl MOAJCPKKU MIAroBOW JIOKOMOIIUU
(p>0,7). AnmapaTHO-IPOTPaMMHBI KOMIUIEKC HEHPOMBIIICYHOH aKTHBAIHH
Y OLICHKM KUHEMATUKHU COCTOUT W3 MOJYJISI HEHPOMBIIIEYHOM 3JEKTPOCTUMYJISIIUN
M MOAYJIA aHaiuu3a JBW)KEHUM, ITO3BOJMIOLIIMX pPEAJIN30BBIBATH METOAUKY
(GYyHKUMOHAIBHOM  PELUIPOKHON  HEHPOMBIIIEYHOM  AJIEKTPOCTUMYIISIIUU.
HelipoMbiieynass axkTuBanpsl JOCTUTAETCA 3a CYET NOOYEPEOHOM IOJAYM Ha
MBIILIEYHBIE TPYMIbl AHTATOHUCTOB TYJIOBUILA U HUYKHUX KOHEYHOCTEN AMCKPETHBIX
ANEKTPUUECKUX UMIYJIHCOB. COUETAHHOE MMPUMEHEHUE HEUPOMBIILICYHON AKTUBALIUU
Y aHaJIi3a JBM)KEHUI MO3BOJISIET BIOMPATh MOMEHT 3aIlyCKa 3JEKTPOCTUMYIISILIUU
B 3aBUCUMOCTM OT TIOJIO)KEHMSI HIDKHEH KOHEYHOCTM B IPOCTPAHCTBE.
Po60TH3MpOBaHHBIN KOMIUIEKC CTAlMOHAPHOW KWHE3UTEpAIlU BHINIOJHEH B BHUJIE
pOOOTU3UPOBAHHOTO KOMILJIEKCA CTALIMOHAPHOW KHWHE3UTEPANHUH, COCTOSIIEr0 U3
MOAYJSl AHTUTPABUTAMOHHOW NOMJIEPKKH M MOJYJA NPHUBOJAa KOHEYHOCTEH,
MO3BOJISIONIMX PEATM30BbIBATH METOAMKY aJAIITUBHON MEXaHOTEPAIIMU B MACCUBHOM
U aKTUBHO-NIACCUBHOM pexumax. llepenBukHas aHTUTpaBUTALMOHHAsA pamMa
MOAJCPKKM IIaroBOM JIOKOMOLMHM COCTOMT W3 MOZYJIA AHTUIPABUTALMOHHOW
NOAJIEP)KKA M MOJYJIA TNPUBOAA HOT, MO3BOJISIOLUIUX BBIIOJHIT METOJUKY
TPEHUPOBKH AMHAMUYECKUX KOOPIMHALIMH, a Takxke 00ecreurnBaTh CTaHIapTU3ALIUIO
MPOBEACHUS ANANITUBHOW KUHE3UTEPAIIUUA MALIUEHTOB C MATOJIOTUYECKON TTOXOIKOU
3a CYET AHTUTPaBUTALIMOHHOU MOAACPKKHU Tena, yIpaBJIs€MOro
(poOOTU3UPOBAHHOTO) MOJBEMA U OTrpaHUYUTEICH HIKHUX KOHEUHOCTeW [1-A —
4-A, 6-A —10-A, 13-A, 18-A — 20-A, 25-A, 34-A — 39-A, 43—-A, 46-A - 49-A].

4. Hapymienusi afanTUBHOM KUHEMATUKU B KIMHUYECKH OJIHOPOIHOM
rpynmne nanueHToB ¢ MI'™M  uMMET CTaTUCTUYECKM 3HAYMMbIE pPa3inyus
(»p<0,001), 4yro mO3BONSIET JUATHOCTHPOBATH TPU IMATOOMOMEXaHUYECKHUEC
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¢denoruna 3aboseBaHUS TO JBYM HHTErpajbHBIM MapKepaM aJanTHUBHON
KMHEMaTUKHU.: HApyIICHWIO JIBUTATENbHBIX  CHHKWHE3UH, OOYCIOBIEHHBIX
¢yHknusmMu  rosoBHoro wmosra (p <0,002) uw HapymieHWIO JIBUTATEIbHBIX
CUHKWUHE3WH  HIWKHUX  KOoHeuHocted  (p <0,004).  VYcraHoBIeHO,  4TO
naroonomMexannueckuii gpenorur 1 xapakrepusyercs Hepazmmuumbivu (p > 0,07)

3HAQUEHWSAMH  I[OKa3aTelaei  HapylleHHWs  JIBUTATEIbHBIX  CHHKHUHE3HIA,
0o0yCIIOBJICHHBIX ~ (YHKIIUSAMH ToloBHOTO Mo3ra (87,88 [89,37/83,69] %)
U HapyIICHUS JIBUTATEIIbHBIX CHHKHHE3HH HIDKHUX KOHEYHOCTEH

(89,07 [89,75/86,98] %). B 1o Bpems kak crnenuduyeckas KapTHHA adallTHBHON
KMHEMaTUKU  TAI[MeHTOB, HMEIOIIUX  [MAaTOOMOMEXaHWYeCKUd  (QeHoTHuIn 2
¥ naToOnoMexaHn4eckuil (heHOTUI 3, ONpeAesseTcsl COOTBETCTBEHHO OOJIBIIMMU
pe3ynbTaTaMu  IOKa3aTels  HapylleHUusT  JBHUraTelIbHBIX  CHUHKUHE3W,
OOyCIIOBJICHHBIX ~ (YHKIMSAMH rojioBHoro wmo3ra (74,03 [78,31/71,59] %
(» <0,005), 73,11 [76,83/66,18] % (p <0,01)) B cpaBHECHHMH C IOKa3aTeleM
HapyIICHWs]  JBWTATCIbHBIX CHHKHHE3WH HIKHHX  KoHeuHocted (58,90
[63,56/51,16] %, 58,37 [59,02/49,47] %) [13-A, 14-A, 19-A, 26-A, 29-A].
VYcTaHOBIEHO, YTO aHajau3 IOKa3zaTeled HapyLIeHHUs JBUTATEIIbHBIX
CUHKHMHE3UH, OOYCIOBJIEHHBIX (YHKIMSMU TOJOBHOIO MO3ra, U HapyUIECHUs
JIBUTATETIbHBIX CHUHKUHE3WH HWKHUX KOHEYHOCTEH COBMECTHO C pe3yibTaTaMu
KIMHUYECKOTO TECTUPOBAHUS TIO3BOJISICT BBHITIONHATH JUATHOCTHKY HApyIIEHUH
aJanTUBHOM KUHEMAaTUKU MO MaroOMoMexaHnyeckuMm (enorunam. CoriacHo
pa3paboTaHHBIM KPUTEPUAM MPUHAIIEKHOCTh NAIIMEHTa K MaTOOMOMEXaHUYECKOMY
denotuny 1 ompezgensercss NMpu 3HAYEHUSX OJHOTO M3 MapKEpOB aJalTUBHOU
kuHeMatuku 6ojee 75 % (p < 0,005), 3nauenun uHAekca bapren menee 31 Oamna
(»<0,02) u (wm) pe3yapTaToB TecTHpoBaHUs To Imkaige Dyrn—Meiiepa MeHee
48 6ammoB (p < 0,001). B cayuae pacnipeneneHuss MapkepoB B Auamna3zoHe oT 60 10
75 % u (w1n) 3Ha4eHUH MOAM(PUUIMPOBAHHOTO MHAEKCAa MOOMIbHOCTH PuBepmuy
meHee 14 6amioB (p < 0,004) ycraHaBimBaeTcsl maTOOMOMEXaHUYECKUN (PeHOTHIT 2.
[Ipu perucrpanyu 3HaYCHUN TTOKA3ATEJEH HAPYIIEHUS IBUTATEIIbHBIX CUHKUHE3UM,
00yCIOBJICHHBIX (DYHKIIMSMHU TOJIOBHOTO MO3Ta ¥ (WJIM) HAPYIICHHSI IBUTATEIIbHBIX
CUHKHHE3UH HIKHUX KoHeuHocTed meHnee 60 % (p <0,01), u (wnm) pe3ynbraToB
BhInoyiHeHUsT 10-MeTpoBoro TecTa Xoap0bl, mpeBbimammux 2 6amia (p < 0,001),
JUArHOCTHpYyeTcs nmaroonomexanndeckuit penorun 3 [13—-A, 14-A, 19-A, 26-A].
5. AnanTuBHAsE KWHE3UTEpANHsl COCTOUT W3 ITUKIMYECKH TOBTOPSIFOIIMXCS
Y PaBHOMEPHO BCTPEYAIOIIUXCS YIPAXKHEHHUH, CTPYINIUPOBAHHBIX 1O TPEM
0JI0KaM, OCHOBAaHHBIM Ha HMCIOJb30BAHUM METOAMK MaHyaJIbHOW KUHE3UTEPANHUU
(p > 0,3), GyHKIIMOHATBHON PEHUIIPOKHON HEHPOMBIIICUHON IIEKTPOCTUMYIISLIHH
(p>0,8), meromuku anmanTUBHOHW MexaHoTepanuu (p >0,5) W TPEHUPOBKU
TUHaMu4eckod  koopauHaiuu — (p >0,8).  Bpibop  010ka  aganTHBHOM
KMHE3UTEpanuy OCYIIECTBISETCA B 3aBUCMMOCTH OT MMAaTOOMOMEXaHUYECKOTO
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denotuna UI'M. VYnpaxHeHus aganTHBHOW KUHE3UTEPANHH, BBITIOTHICMbIS
B CTAaHJAPTU3UPOBAHHBIX  YCJIOBHSX, NPH B3aUMOJCUCTBUM C pPEAIbHBIMU
O0OBEKTaMU U OPUEHTUPOBAHHOCTHIO Ha JOCTH)KEHHE PEAIbHBIX pEe3yJbTaTOB,
noBbIaoT 3¢¢exktuBHocTs MP mamumentoB ¢ UI'M (p<0,003) B 4 pasa
(otnomenne mancoB 4,03 (95 % U 1,44-11,24)) [1-A, 2-A, 6-A, 8-A, 10-A —
12—-A, 14-A, 16-A, 24-A, 26—-A, 40-A, 42—-A, 50-A, 51-A].

[TepBoIii OJIOK amanTUBHON KuHe3uTepanuu BkiodaeT. YTCBH (p >0,8),
YIAPB (p>0,8), YAMI'C (p>0,5), YT (p >0,7), YCKTC (p >0,5), YAIIT
(»>03) u VII3b (p>0,5). YHUKaIbHBIMH YIPOKHEHUSIMH JTaHHOTO OJOKa
apisitoress Y IMI'C, YCKTC u YIIT. Bropo#i 010K aJanTUBHONW KUHE3UTEpPAIIUU
Bkiovaer: YTCB (p >0,8), YAPH (p >0,8), YII3b (p>0,5), YOb (p>0,8),
YAIIl (p > 0,6), YAII2 (p > 0,5), YILIJI (p > 0,7) u YAB (p > 0,5). Y/IB siBnsiercs
YHUKaJIbHBIM yHpakHeHHeM OJoka. Tperuil OJIOK aganTUBHOW KWHE3WTEpaIuu
coctout u3. YOb (p >0,8), YAIIl (p>0,6), YAII2 (p >0,5), YL (p >0,7)
¥ YHUKAJIBHBIX I AaHHOTO O0110Ka YBII (p > 0,4), YIIIO (p > 0,4), VIIO (p > 0,5)
u YUC (p>0,4). Kaxnplii Ol0OK yHpa)XKHEHH HMMEET CBOK CIEHH(PUUYECKYIO
HaIlpaBJIEHHOCTh: MEPBBIM OJIOK YNpa)XHEHUH OKa3bIBAET BIIMSHHE HA CYCTaBHYIO
KMHEMaTUKy, BTOpOM — Ha OamaHc Tena, a TPETUd — Ha JUHAMUYECKYIO
KOOPJIMHALIMIO. YNPaXHEHUs KaXA0oro OJoKa CrpynnupoBaHbl IO  MSTH
TPEHUPOBOYHBIM JHSM, KOTOpBIE MOBTOPSIIOTCA LUKIMYECKU. BIOK amanTHUBHOU
KMHE3UTepanuu |1 mpeacTaBlieH Cleayroleld MoclIe0BaTENbHOCThIO YIIPAKHEHUI:
1 nens — YTCB, YPB, YAMI'C, YIII; 2 nens — YCKTC, YAIIT, YII3b, YIIJI;
3 nens — YTCB, YAPB, YAIIT, VII3b; 4 nens — YTCh, YAMI'C, YAIIT, YIILI;
Snenr — YJIPb, YCKTC, VII3b, VYIUI. VYnpaxuenuss O0joka aganTUBHOU
KMHE3UTEpanuu 2 TMpeACcTaBiIeHbl CIEAYIOMIeH MOCIeq0BaTeNbHOCThIO: | IeHh —
YTCB, YIAPB VII3b Y®Bb; 2 neus — YOBb, YAIIL, YAII2, YIIUI; 3 nens — YTCB,
YIB, YOb, YIII; 4 nens — YAPB, YOb, YAII2, YIIII; 5 nens — YTCB, Y/IB,
YAIIl, YII. Hukn nporpammsel Tpetbero Osoka: 1 gens — Y®Ob, YVAIIL, YAII2,
YbUI, YIUIL; 2 nens — YOb, YBUI, YIIO, YIUI; 3 nens — YAIIL, YIIO, VIIO,
YUC; 4 pens — YOb, YAII2, VBIII, YIIJL, YIIO; 5 nens — YAIIL, YIIO, YIIJI,
VIIO, YUC [1-A, 2-A, 6-A, 8-A, 10-A — 12-A, 16-A, 26-A,40-A].

6. MP nanrienToB ¢ maroonomexanndeckum pernotunom 1 UII'M cniocoOcTByeT
YIYUIICHUIO aJanTUBHOM KUHEMaTHKU 3a cueT cHikeHus (p < 0,001) 3nauenwmii
MHTErPalIbHOTO MapKepa HapyUIEHUs JBUTaTEIbHBIX CUHKUHE3UH, 00YCIIOBIEHHBIX
byHKIMsIMU ToT0BHOTO Mo3ra ¢ 87,88 [89,37/83,69] no 87,63 [89,05/83,36] % npu
PE3yIBTUPYIOIIEM 3HAYEHUU MTPOLIEHTa BOCCTAHOBIICHUS! IBUTaTEIbHBIX CUHKUHE3UH,
00yCIIOBJICHHBIX (YyHKIMSIMH TrojioBHOro mosra, pasHom 0,38 [0,47/0,25] %.
VYcranoBieHo, yTo B X0Jie poBeaeHust MP y maiiueHToB ¢ marooMoMexaHu4eCcKuM
dbenoTunom 1 oTMeyaeTcsl MOJOKUTENbHASL KJIMHUYECKasl TUHAMUKA, 00yCIIOBIIEHA
MOBBIIIIEHUEM YPOBHS MOBCeHEBHOM akTUBHOCTH (p < 0,0002) nmpu pocTe UHACKCA
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bapren ¢ 20 [25/15] mo 35 [40/35] GaiioB, u ymydlieHHEeM JBUTaTEIbHBIX (QYHKIIUIA
HIKHUX KoHeuHocTel (p < 0,0001) mpu pocte 6amnoB mo mkane Dyri—Meiiepa
c 48 [53/46] mo 57 [59/55]. V manueHTOB ¢ MaToOMOMEXaHUYECKUM (PEHOTHUIIOM 2
MP ynyumraet (p < 0,002) amanTuBHYI0 KHHEMATHKY 32 CUYET CHU)KCHUS 3HAYCHHA
MOKa3aTesIe HapyIIeHUs IBUTATEILHBIX CHHKUHE3HH, 00YCIOBIEHHBIX (DYHKITASIMU
rojopHoro mo3ra ¢ 74,03 [78,31/71,59] no 73 [76,44/69,77] % w wapyuieHus
JBUTATCIIbHBIX ~ CUHKWUHE3WH HIKHUX KoHeuHocted (p<0,002) ¢ 73,11
[76,83/66,18] mo 72,39 [76,23/65,31] %, npu 3HAYECHUH MPOIIEHTa BOCCTAHOBIICHHSI
JBUTATEIILHBIX CUHKUHE3UH, OOYCIIOBICHHBIX (YHKIHMSIMHU TOJOBHOTO MO3Ta H
MIPOIICHTa BOCCTAHOBJICHHS JIBUTATEIBHBIX CHUHKWHE3WH HIDKHUX KOHEYHOCTEH,
paBubix 1,08 [1,33/0,81] u 0,72 [0,87/0,59] % cooTBercTBeHHO. BMecTe ¢ Tem
YCTaHOBJIIEHO, 4TO MP oOKka3plBaeT NOJIOKUTEIBPHOE BIMSHUE HAa YPOBEHb
MobmibHOCTH (p < 0,001) mpu pocre 3HAYEHUH MOAM(PUUIMPOBAHHOTO HWHIAECKCA
moOuiapHOCcTH PHuBepMun ¢ 12 [15/8] mo 17,5 [19,0/16,5] 6amtoB. B xome MP
MAIMEHTHI C MaTOOMOMEXaHUYECKUM (PEHOTHUIIOM 3 JIEMOHCTPHUPYIOT YIYYIICHUE
aalTUBHOW KMHEMAaTHMKHU 34 CUET CHI)KEHUSI 3HAYCHUM TMOKA3aTeliell HapylIeHUS
JBUTATEIBHBIX CHHKUHE3WH, OOYCIOBICHHBIX (DYHKIUSAMH TOJOBHOTO MO3Ta
(»p <0,0001) ¢58,9][63,56/51,16] nmo 55,73 [60,85/47,53]1% wu HapymiecHUS
JBUTATCIbHBIX CHHKMHE3WH HWKHHX KoHeyHocted (p <0,0008) c¢ 58,37
[59,02/49,47] nmo 57,55[58,21/48,19] %, mpu pe3yabTHPYIOMUX 3HAYCHUSIX
nmokKaszaTelied  MPOIIEHTAa  BOCCTAHOBJICHWS  JBUTATCIBHBIX  CHHKHHE3WH,
0OyCJIOBIIEHHBIX (YHKIHSIMHU TOJIOBHOTO MO3ra WM IPOICHTA BOCCTAHOBJICHUS
JBUTATCIbHBIX CHHKHHE3WH HW)KHHX KOHEYHOCTeH, paBHbIX 3,1 [3,58/2,74] wu
1,08 [1,28/1,06] % cooTtBeTcTBeHHO. 10 pe3ynpratam 10-MeTpoBOro TeCTa XOAbOBI
yCTaHOBJIEHO, 4YTO MP cnocoOCTByeT BOCCTAaHOBJIECHHIO (DYHKIHMH XOAbOBI
(p<0,001) ¢ 1 [2/1] no 3[4/2] GammoB. BHe 3aBHCHMOCTH OT JUIMTEIBHOCTH
rociutanm3ammu (p > 0,7), myunme pe3yiabratet MP nporaoctryecku (p < 0,001)
CBSI3aHBI C MCHBIIIMMH 3HAYCHHUSIMH TTOKA3aTEICH CPEAHETO MPOICHTA OTKIOHCHUS
ot HOpMBI [1-A, 8—-A, 9-A, 11-A, 12-A, 19-A, 22-A, 26-A, 40-A].

7. AITOpUTM Ha3HAYCHHWS aJalTUBHOW KWHE3UTEPAIlMM OCHOBaH Ha
HocJeIoBaTeIbHOM aHanu3e uHiuekca bapren (p < 0,001) u mokaszaTens cpeaHero
MPOIICHTa OTKJIOHCHHUS OT HOPMBI B XOJC BBHINIOJHCHHHM TecTa «(QpOHTaTbHAs
cradbuabHOCTEY (p < 0,001). Tak, npu perucrpanuu uHaekca bapren menee 31 Gaynia
MaIueHTy rnoadupaetcs OJ0K aJanTUBHONW KMHE3uTeparuuy 1, npu 3HaueHUN MHAEKCA
bapren, pasuoro 31 6amty u Oosee, aHATU3UPYETCS CPEAHUM MTPOLICHT OTKJIOHECHHUS
OT HOPMBI TIPH BBITIOJHEHUH TecTa «(PpOHTaIbHAs CTAOMIIBHOCTH». 3HAUCHUE
nocienHero napamerpa Oonee 64,01 % pernaMmeHTHpyeT Ha3HaueHue OJoka
alanTUBHON KuHesutepanuu 2. [lpu 3HaAUYEHWH CpPENHEro MPOIEHTa OTKIOHEHUS
or HopMbl  MeHee 64,01 % (p<0,001) Ha3HauaeTcss OJIOK aganTHBHOM
kuHesutepanuu 3 [6-A, 10-A — 12—-A, 26-A, 27-A, 41-A, 50-A — 53-A].
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[IpumeHeHne aAanTUBHOM KUHE3UTEPANUU CTATUCTUYECKH  3HAYMMO
noBbiaer 3pdexruBHocth MP manmentoB ¢ UT'M (p < 0,003) ¢ oTHomEeHHEM
mrancoB 4,03 (95 % AU 1,44—-11,24), npu NOJOKUTENBHON JAMHAMUKE MapKepa
sapdpexruBaoctn ACIIOH: ¢ 0,24 [0,3/0,2] mo 0,4 [0,4/0,3] % (p <0,022) —
y MalMeHToB ¢ mnaroomoMexanndeckum ¢enotunom 1, ¢ 0,68 [0,81/0,54] mo
0,8[1,1/0,71% (p<0,022) — y manmWEHTOB C MAaTOOMOMEXaHHYECKUM
¢denoruriom 2, u ¢ 0,9 [1,2/0,86] mo 1,2 [1,3/1,1] % (p <0,021) — y manmeHTOB
¢ marobnomMexaHnyeckuM (eHoTurnomM 3. AHaJOTHYHOM 0O0pa3oM aJanTUBHAs
KUHE3UTEpanusi OKa3blBaeT MOJOXKHUTEIbHOE BIUSHUE HAa YPOBEHb MOBCEAHEBHOU
aktuBHOoCcTH (p < 0,006), M™oOmnbHOCTH (p <0,001), QyHkuMIO crepeoTuna
noxojku (p <0,001), a Taxke ypoBeHb ycranoctu (p < 0,001) [6-A, 8—A — 12-A,
16—-A, 26—A, 40-A, 41-A].

AjanThBHas KWHE3WTEpanus, BHE 3aBHCHUMOCTH OT Bo3pacta (p > 0,05)
U ummTenbHoCTH  rocnmtamm3ammu - (p > 0,1),  cmocoOCTBYeT — MOBBIMICHHIO
sppexkruBHOCTH MP: 1) mamueHToB ¢ MaroOnoMexaHWdeckuM (eHoTurnom 1
(» <0,02) npu orHomenun mrancoB 5,1 (95 % JAW 1,17-22,51), 2) manueHTOB
¢ matoonoMexannyeckum (enoruriom 2 (p < 0,02) TpH OTHOIICHWU IIIAHCOB
8,1 (95 % M 1,15-55,61), 3) manueHTOB ¢ MaTOOMOMEXaHHYSCKUM (PEHOTUITOM 3
(p <0,003) npu otHomenuu mancos 7,71 (95 % AW 1,76-33,72). Pa3paboranHas
JMArHOCTHYECKass MOJENh JAEMOHCTPUPYET OTIMYHOE KaueCTBO MPHU MPOBEACHHUU
orenkn > dexTrBHOCTH anantuBHON kuHesutepanuu (AUC =0,92) [1-A, 8-A —
12-A, 14-A, 26-A, 29-A, 30-A, 32-A, 33-A, 40-A, 41-A].

Takum oOpazoMm, afanTUBHAs KHUHE3WTEpamusl SBISETCS  METOJOM
NEePCOHUPUIIMPOBAHHON MEAUIIMHCKON peadMIUTAlUKd MAalUEHTOB ¢ MH(ApKTOM
rOJIOBHOTO MO3ra, HAMpaBJIEHHbIM Ha (opMHpoBaHUEe 3P(HEKTUBHON aTaNTUBHON
KMHEMATUKNA B CTaHAAPTU3MPOBAHHBIX YCIIOBHUSX CPENOBOM ayrMeHtanuu [1-A,
2-A, 12-A, 26-A, 40-A, 41-A].

PexoMeHaaIUM N0 NPAKTHYECKOMY MCIIOJIb30BAHUIO Pe3yJIbTATOB

1. Ins Bpauen-peabuInTOJIOTOB, c 1EJIbI0 MPOTHO3UPOBAHUS
3 ()EKTUBHOCTH  BOCCTAHOBJICHUS HAPYIICHWM  aJanTHUBHOM  KUHEMaTHKH,
PEKOMEHJIyeTCsl MpOBeJeHNE OMOMEXaHWYECKOrO aHajn3a BpPEMEHHM aKTHUBHOM
da3bl  Ta300€APEHHBIX M  KOJEHHBIX CYCTaBOB IMPU BBINOJHEHUU TECTa
«ppoHTanbHasi CTAOUIBLHOCTBY C MOCJIEAYIOIIMM PACUETOM IOKa3aTelsl CPEIHEro
NPOLIEHTa OTKJIOHEHHs OT HOpMbl. 3HaueHus mokazatenss wmeHee /(0%
IPEONPEICIIACT MOJOKUTEIBHBIN pe3yabTaT poBoauMon MP [7-A, 11-A, 12-A,
14-A, 15-A, 17-A, 20-A].

2. J11is Bpauen-HEeBPOJIOTOB, C LIENbI0 PACHIUPEHHS KIMHUYECKON CEMUOTHKHU
UI'M, a Takke [ Bpadyell-peabWIUTONIOTOB, C IEJbI0  MPOBEACHUS
nepcoHuPuIMpoBaHHOro  mnojxdopa  MP,  pekomeHmyeTcss — HCMONB30BATH
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JIMArHOCTUKY 3a00JIeBaHUA MO TMPU3HAKY HAPYIICHWs aJanTHUBHOW KHUHEMAaTUKU
C BBIJICJICHHEM TMaTtoOnomexanudyeckux @enotuno. denorunupoBanune HI'M
BO3MOXKHO II0 pE3yJbTaTaM KIWHUYECKHX IIKaJI: [MaTOOMOMEXaHWYECKUU
¢denotun 1 cooTBeTcTBYeT 3HaueHUAM uHAekca bapren menee 31 Gamrma u (Win)
pesynbrataM TecTHpoBaHus 1o mkame Dyri—Meitepa Mmenee 48 06aios,
aTOOMOMEXaHUYECKUI dbenorur 2 COOTBETCTBYET 3HAYEHUSAM
MOIU(UIMPOBAHHOTO MHAEKCa MooOunpHOCTH PuBepmua wmenee 14 Oanos,
a marobnomexannueckuit ¢penorun 3 — pesyabratam 10-MeTpoBOro TeCTa XOABOBI
MeHee 2 OammoB. Ilpm 53TOM WId [AaUMEHTOB €  YCTAaHOBJIEHHBIM
naToOMoMexaHN4eCKUM (eHOTUIIOM 1 MOTYT OBITh PEKOMEHIOBAHBI YIPAXKHEHUS
aJanTUBHOW KUHE3UTepanuu 0e3 MCIOJIb30BAHMS PEAOMINTALIMOHHBIX anlapaTHO-
IPOTrPAMMHBIX KOMIUIEKCOB CTAl[MOHAPHON KHUHE3UTEpanuu M NEPEIBHKHON
AHTUTPABUTALIMOHHOW paMbl MOJIIAEPKKHA IIaroBoW JOKOMouuH. /{1 manueHToB
C NaTOOMOMEXAHUYECKUM  (DEHOTUIIOM 2 MOTYyT  OBITh ~ PEKOMEH/IOBAHBI
YOPAKHEHUs aJallTUBHOM KWHE3UTEPANUH, HAIPaBJICHHBIE HA 3TAHOE CruOaHue
u pasrubanue Oeapa, a Takke YNPAKHEHUS C TEPEMENICHUEM Tella BO
(pOHTANIBHBIX u TOPU3OHTAJIBHBIX  IUIOCKOCTSX. Jns NAlMEHTOB
C NaTOOMOMEXAHUYECKUM ¢dbenotunom 3 PEKOMEHYIOTCS YIPAKHEHUS
aJanTUBHOM KMHE3UTEpanuu ¢ OUOJOTUYeCKO oOpaTHOU CBs3bI0. BMecTe ¢ aTuM
KOKIbIM ~ OJIOK  yOpaKHEHWHA  MOXKET ObITh  JIONOJIHEH  YIPaXXHEHUSMU
C IPUMEHEHHUEM TEPEIBHKHOW aHTUTPABUTALIMOHHOW paMbl MOIIEPKKH IIArOBOM
goxomonmu [1-A, 2-A, 6-A — 12-A, 14-A, 15-A, 18-A — 20-A, 26-A, 27-A,
30-A, 31-A, 33-A, 40-A, 43-A, 45- A, 51-A - 54-A].

3. YopaxHeHus aJanTUBHOM KHHE3UTEpanuu PEKOMEHIYIOTCS
K IPUMEHEHHUIO Ha pa3nuuHbix 3tanax MP. Ha nedeOHo-peaObunutaimoHHOM 3Tarie
MOTYT MpUMEHAThCS ynpaxkneHus 6moka AK1(YTCB, YAPb, YIMI'C, YCKTC,
YIAIIT, u VII3b). Ha »srtane panHeidl cranuoHapHoii MP pekoMeHI0BaHO
Ha3zHayeHue yrnpaxHeHu OmokoB AKIl, AK2 u AK3 B 3aBUCHMOCTH OT
yCTaHOBJIEHHOTO0 maTtobuoMmexanndeckoro (enoruna MI'M. Ha amOynaTopHOM
JTame MOryT ObIThb pexkoMeHAoBaHbl ynpaxHeHusi 6iokoB AK2 (VTCbh, YIPB,
YOBb, YAIIl u YAII2) u AK3 (YOb, YAIIl, YAII2, VBIII, YIIIO, YIIO u YUC).
Ha 4-m srane pekomenayrorcsa ynpaxHeHduss AK, BBINONHSEMBIE B MOJIOKEHUN
Jexa, a TakKe B BEPTUKAJIbHOM TMIOJOKEHWUM C BHEIIHEH MOAJEPKKON —
YOPAKHEHUSI C OCEBBIMU U (POHTANBHBIMU IepemMeleHusMu. Ha stane no3nnei
MP IS MaIMEHTOB C [MaTOONMOMEXaHUYECKUM dbenoturom 2
¥ TaTOOMOMEXaHUYECKUM  (PEHOTUIIOM 3 MOTYT  BBIMOJHATHCS — YNPaKHEHUS
cootBeTcTBYIOMMX 0710K0B AK2 1 AK3 [6—-A, 8-A — 10-A, 18-A — 20-A, 27-A,
30-A, 31-A, 33-A, 34-A, 43-A, 44-A, 51-A - 54-A].
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PI23I0OM?3

Jlykaumnsiu Yiaagziciay AHaTosibeBiv
AnanTsiyHas KiHe3iTIpamisi ¥ MebIIBLIHCKAH pIaditiTanbli nanbieHTay
3 ingapkTam mMo3ra

KirouaBpisi c10BbI: iHQApKT rajayHora Mo3ra, MeEIBIIBIHCKas piraOiuTiTaIbis,
aanThIyHas KiHe31Taparis

Mbdtra paciaenaBaHHsi:  TaBBIIIDHHE  A(PEKTHIYHACII  MEIbIIBIHCKAN
paalimiTanpli marpleHTay 3 1HpapKTaMm rajgayHora Mo3ra MIUISIXaMm pachpanoyki
MeTaqy aJanTblyHaW KiHEe3iTdpalil 1 Sro YKapaHeHHd Y NPaKThIYHYIO axOBY
31apoys.

AO'exkT maciaegaBaHHs: 92 3mapoBbix AoOpaaxBoTHIKa 1 107 maipleHTay,
AKig TepaHeci 1H(papKkT ramayHora wmosra (y 57 mnparpama MeJbIIBIHCKAM
pIabimiTanpli JanayHsacs MeTaaaM alanThlyHal KiHe3iTaparii).

Metaabl gacjenaBaHHsi: OissMEXaHIUHbl aHaI3, KJIIHIYHAE TACIIpaBaHHE,
MaTAMaTbluHAE€ MAJRJIIBaHHE, HAaBY4YaHHE HEWPOHABBIX CETAK, CTAThICThIYHAS
arparoyka.

ATpbIMaHBIA BbIHIKI i IX HaBykoBas HaBi3Ha. Meran amanTelyHau
KiHe3IT3pamii, fKI CKJIajaelna 3 METOAbIK (YyHKIbISIHAIbHANH PALBINTPOKHAN
HelpaMbllllayHall 3JIEKTPACTBIMYJIALBI, aAanTblyHAl MeXaHaTdpamil 1 TPIHIPOYKI
JIbITHAMIYHAM KaapblHaIlbll, TTaBbllae 3(EeKThIYHACIL MEABIIIBIHCKANW paadimiTallbli
nanpleHTay 3 iH(apkTtam ranayHora mo3ra Y 4 pas3el. biok anmanteiyHan
KiHe3iT3panii | mpbl3Havaenna mpbl 3HAUAHHI 1HAPKca baptan < 31 Oana, 650k
amanThlyHall KiHe3iTdpamii 2 — Tpbl 3HAYDHHI CApAAHSITa TMpaldHTa aaXxiJIeHHs
ag HopMbel > 64,01 %, a 610k 3 — TpBI SATO MEHINBIX 3HAYIHHSAX. Y BBIHIKY
JacienaBaHHsl Obly YCTAaHOYJIEHBI CTAHOYYbl YIUIBIY afanThlyHAW KiHE31TApariil
Ha A(DEeKThIYHACIb ~ MEJBIIBIHCKAK  poalumiTambll 3  aJHOCIHaMi  IIaHIay:
5,1(95% A1 1,17-22,51) — nns nanplenTay 3 naTadisMeXaHIYHBIM (eHaTbimam 1
iHpapkTy ramaynora wmosra; 8,1 (95% I 1,15-55,61) — nna mnampieHTay
3 matabissmexaHiyHbIM GeHatbimam 2; 7,71 (95% I 1,76-33,72) — nist nampieHTay
3 narabisIMeXaHIuYHbIM (eHaThInam 3.

PakamMenaanpli ma BbIKAPBICTAHHI: aTPbIMAHBISL BBIHIKI MOTYIh OBIlb
CKapbICTaHbl ¥ MEJBIIBIHCKAN paalutiTaipll marpleHTay 3 iHdapKTam rajgayHora
MO3ra, Yy HeypaJariyHblX aAJ3SUICHHSAX 1 aJJ3SJICHHSAX  MeJbIIbIHCKal
pralbiTiTalbI.

I'anina npbIMsIHEHHsI: MeBIIBIHCKAS paadutiTanbisa, JIOK, nHeypanoris.
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PE3IOME

Jlykamesu4 Biaagucias AHarosibeBUY
AanTUBHAasl KUHE3UTEPANus B MeIUIUHCKON peadWIMTAlMU NANMEHTOB
¢ UH(PAPKTOM MO3ra

KitoueBble cjioBa: MH(APKT TOJOBHOTO MO3ra, MEAMIIMHCKAs peaOuIHTanus,
aJlanTHUBHAs KMHE3UTEpaIus

Heap wucciaenoBaHusi: TOBbIIEHHE 3()PEKTUBHOCTH  MEAUIIMHCKOU
peadwiIMTaluyd MNalMeHTOB C HMH(APKTOM TOJOBHOIO MO3ra IyTEM pa3pabOTKH
METOJa AaJanTUBHOW KWHE3UTEpalMd W €ro BHEAPEHUS B IPAKTUYECKOE
3/IpaBOOXPAHEHUE.

O0bekT uccaegoBanusi: 92 310poBbIX 100poBoJiblia U 107 marueHToB,
nepeHecmmx HH(apKT roysoBHOro wmo3ra (y 57 mporpamMma MEAUIIMHCKOW
peadwIMTaIMy JOMOTHSIIACH METOJIOM Al TUBHOW KHHE3UTEPAITHH).

Metoabl ucciaegOBaHUsI: OUMOMEXAHMYECKUH  aHaIM3, KIMHUYECKOE
TECTUPOBAHUE, MATEMAaTHYECKOE MOJEIUPOBAHUE, OOyUYEHHE HEWPOHHBIX CETEH,
cTaTUCTUUYECKas 00paboTKa.

IMosyyeHHbIe pe3yjbTAThl U MX HAYYHAS] HOBM3HA. MeTOl aganTUBHOU
KMHE3UTEpanu, COCTOSUIMI M3 METOAMK (DYHKIIMOHAJIBbHON PpPELUIPOKHON
HEUPOMBIIIEYHOU DIEKTPOCTUMYIIALIUH, aJanTUBHOU MEXaHOTEpaNuu
Y TPEHUPOBKH  JUHAMHYECKOM  KOOpAMHAIMH, TOBBILAET 3(P(HEKTUBHOCTH
MEJIMIIMHCKON peaduInuTaluy NalueHTOB ¢ UH(PAPKTOM IOJIOBHOTO MO3ra B 4 pasa.
biiok amanTuBHONM KMHE3UTEpanuu | Ha3HAyaeTcs Mpu 3HAYCHUU HHAEKca bapren
< 31 Oamma, OJOK aJanTHBHOW KWHE3WTEpamuu 2 — TPU 3HAYCHUH CPEIHEro
MPOIICHTa OTKJIOHEHUs OT HOpMmbl > 64,01 %, a Omoxk 3 — TpHW €ro MEHBIIHNX
3Ha4YECHUAX. B pe3ynbrate MCClenOBaHUsl YCTAHOBJIEHO IMOJIOKUTEIBHOE BIIUSHUE
aJanTUBHON KuHe3uTepanuu Ha 3((OEKTUBHOCTh MEIUIIMHCKONW peaduiuTauuu

c oTHomieHusiMu  maHcoB: 51(95% AU 1,17-2251) — nnd  marueHToB
c maToOMoMexaHuueckuM  ¢eHorunoMm 1 WHGpapKTa  TOJIOBHOIO  MO3ra,
8,1(95% 11 1,15-55,61) — jaud DAUEHTOB ¢ MAaTOOMOMEXaHUYCCKUM
dbeHoTHrIoM 2; 7,71 (95 % ]I 1,76-33,72) — TUTS [MaIlMEHTOB

C MaToOMOMEXaHUYECKUM (PEHOTUTIOM 3.

PexoMeHAaluM 1O WCMOJb30BAHUIO: TIOJYYCHHBIE PE3YJbTaThl MOTYT
OBITh MCIOJIb30BAHbI B MEAUIIMHCKOM peaOuiUTaluu NalUEHTOB C WH(MAPKTOM
rOJIOBHOTO MO3Tra, B HEBPOJIOTMYECKUX OTIEJEHUSAX U OTIEICHUSX MEIUIUHCKOU
peaduIuTaluH.

O0JiacTh NpMMeHeHus: MeAUIMHCKas peaduuTanus, JIOK, HeBponorus.
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SUMMARY

Lukashevich Uladzislau Anatolyevich
Adaptive kinesitherapy in medical rehabilitation patients
with cerebral infarction

Key words: cerebral infarction, medical rehabilitation, adaptive kinesitherapy

Purpose: to increase the effectiveness of medical rehabilitation of patients
with cerebral infarction by developing a method of adaptive kinesitherapy and its
implementation in practical healthcare.

Subject: 92 healthy volunteers and 107 patients who had suffered with
cerebral infarction; in 57, treatment according to the medical rehabilitation
program was supplemented by a method of adaptive kinesitherapy.

Research methods: biomechanical analysis, clinical testing, mathematical
modelling, neural network training, statistical processing.

Results and their novelty. Adaptive kinesitherapy, consists of methods of
functional  reciprocal  neuromuscular  electrical  stimulation, adaptive
mechanotherapy and dynamic coordination training, increases the effectiveness of
medical rehabilitation of patients with cerebral infarction by 4 times. Adaptive
kinesitherapy block 1 is prescribed when the Barthel index value is less than
31 points; Adaptive kinesitherapy block 2 is prescribed when the average
percentage deviation from the norm is > 64.01%, and block 3 is prescribed when
its values are lower. The study established a positive effect of adaptive
Kinesitherapy on the effectiveness of medical rehabilitation with odds ratios of
5.1 (95 % CI 1.17-22.51) — for patients with a pathobiomechanical phenotype 1 of
cerebral infarction; 81 (95% ClI 1.15-55.61) — for patients with
pathobiomechanical phenotype 2; and 7.71 (95 % CI 1.76-33.72) — for patients
with pathobiomechanical phenotype 3.

Recommendations for use: the results obtained can be used in medical
rehabilitation of patients with cerebral infarction, in neurological departments and
medical rehabilitation departments.

Area of application: medical rehabilitation, exercise therapy, neurology.
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