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AHHOTALMUA

O6ocHoBaHue. VIHCcynbT npegcTaBsieT cob0M 3HaYUMY0 MeAMNKO-coumasbHyro npobiemy n3-3a Bbl-
COKOV 3ab0/1eBaeMOCT U CMEPTHOCTU C TEHZEHUMEN K YyBE/NYEHUIO O6LYero 4mcsaa 3abosieBLUNX.
Y 80% nayneHTOB COXpaHSIOTCS HapyLLUEeHUsT DYHKLMM BEPXHEN KOHEYHOCTY. CyLyecTBYOLYME NOAX0AbI,
Takne Kak KJIMHUYECKNE LUKaJsIbl Y ONPOCHUKU, KDUTUKYHOTCS 3a CyOBLEKTUBHOCTb U HEAOCTATOYHYH TOY-
HocTb, Heobxoguma paspaboTka MHCTPYMEHTA/IbHOrO METoAa OLUEeHKU (PYHKUMU BEPXHEN KOHEYHOCTH,
MPUMEHUMOro B KIIMHNYECKMX ycaoBusix. Ljenb nccnegoBaHns — paspaboratb hyHKUMOHAIbHYH MPO-
Oy A/7159 OOBEKTUBHON ANArHOCTUKU (DYHKUMW J1y4e3arsiCTHOro CyctaBa, NPUMEHUMYIO B KITMHUYECKUX
ycnosusix. Metopgbl. [NpennoxeHa ¢yHKUmMOHaIbHas rnpoba 4715 O4eHKV BUOMEXaHVKN JTyHe3arnscTHOro
cycraBa C UCMOb30BaHNEM UHEPLMOHHbIX ceHCcopoB. OOBEKTOM nccaenoBaHus ctaam 15 340poBbIx
fobpososbLes (5 myxynH n 10 XxeHLMH B Bo3pacTte oT 23 o 33 f1eT), He nmeroLmx 3abosieBaHuii CycTa-
BOB 1 HEBPOJIOMMHYECKMX HapyLLEeHWI. ViccnegoBaHvie npoBoanIoCk B TeHeHNe ogHoro roga (2022-2023).
[NepBUYHONM KOHEYHOW TOYKOM Obl/IO OMPEReIeHNe aMNTyabl, BDEMEHU U TPAEKTOPWN ABVIXKEHWI J1y-
4Ye3arisiCTHOro cycraBa rnpu BbINOJIHEHUN ABYyX TeCToB — «KucTb-0» n «Kucte-Crub». [Nposogunack
OUeHKa [NTESIbHOCTY LKA ABUXKEHWS, MaKCUMasibHOV aMiinTyabl v ¢hadbl ABVKeHWS. Pe3ynbTaTsl.
OuyeHka hyHKLMM BEPXHEN KOHEYHOCTM C MOMOLYbIO KnHnYeckux wkasa (ARAT, FMA-UE, MRC) noka-
3asa, YTo napameTpbl COOTBETCTBYIOT r1okasaTesisiM 340poBbiX ogen. B tecte «Kucts-0» amnnantyja
ABV>KeHuN bblia JOCTOBEPHO HUXXe, Yem B TecTe «Kuctb-crnb» (p <0,05). He HarigeHo cTatncTn4ecku
3HaYUMbIX PasINYnil B aMriInTyae OBVXKEHUA MEeXy MpaBovi U JIeBOV KOHEYHOCTSIMU B 0OOuX TecTax
(p >0,05). ®aza makcumanbHOro crmbaHusi B tecte «Kucte-0» HacTyrnaet JOCTOBEPHO paHbLUe, Yem
B TecTe «Kuctb-crunb» gs rpasovi pyku (p <0,05). AamTenbHOCTb LUnKa BVIXXEHWST He OTam4Yanack 4O-
CTOBEPHO MeXXAy TecTamu 4715 ripaBovi pyku (p >0,05) u 6bi1a JOCTOBEPHO Bbille B TeCTe «KUCTb-Crnb»
4ns nesowi pyku (p <0,05). BaknroveHune. YcTaHOB/IEHbI HOPMATVBHbIE NMapameTpbl 415 PYHKLNOHA Ib-
HOWI IPO6bI. [101y4eHbI HE3HAYNTEIbHBIE OTNYUST (PYHKLMM MPaBoro 1 JIEBOIO Jy4e3arscTHOro cycraBsa.
lpennoxeHHas npoba TpebyeT HE3HaYUTE/IbHOIO BPEMEHU A1 MPOBEAEHNS U MOXET ObITb NCMO/b30-
BaHa /19 06bEKTUBHOM UarHOCTUKU (OyHKLMY JTy4e3ansiCTHOro cycraBa y 60JIbHbIX.

KnroueBblie cnoBa: LjepebpasibHbili HCY/IbT; BEPXHSIST KOHEYHOCTb, JTy4e3ansiCTHbIA cycTaB; (yHKLUS;
KUHeMaTyKa.
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crnbaHusa-pasrnbdaHns y4e3ansiCTHOro cycrtaea: HOpMaTuBHble NapameTpbl. KiMHUYeCcKas npakTvka.
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OBOCHOBAHUE Has opraHu3auus 3apaBOOXpPaHeHWs NMPOrHo3upyet

NHcynsT sBNsieTCs  BaXkKHOW  MeAnKo-couualb-
HOM nNpo6GNeEMON 1K3-3a BbICOKON 3ab0neBaeMoCcTu
n cmepTHocTU. B Poccun exxerogHo pernctpupyetcs
170-380 cny4aeB uHcynsta Ha 100 000 yenosek, 06-
Lee KonuydecTso cny4aes — ~380 000 B rog. Becemup-

JnueHsmns CC BY-NC-ND 4 /

yBENIMYEHNE CNyYaeB OCTPbIX HapyLUEHUA MO3roBOro
KpoBoobpalleHust Ha 30% B nepuopg go 2025 roga [1].

NHcynbT BbI3biIBAET HapyLUeHUst B OBUraTesibHOMN,
YYBCTBUTENBHON, 3pUTENLHON, adhHEKTUBHOM, KOrHN-
TUBHOW 1 pe4vesoit chepax. Y 80% BbKMBLUMX NOCHE
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OPUTUHAJIbHOE NCCNTEAOBAHUE

THE FUNCTIONAL INSTRUMENTAL TEST
OF FLEXION-EXTENSION MOTION IN THE RADIOCARPAL
JOINT: REFERENCE PARAMETERS

D.V. Skvortsov'- 23, D.A. Lobunko', G.E. lvanova':2

' Federal Center of Brain Research and Neurotechnologies, Moscow, Russia;

2 The Russian National Research Medical University named after N.I. Pirogov, Moscow, Russia;

3 Federal Research and Clinical Center of Specialized Medical Care and Medical Technologies, Moscow, Russia

ABSTRACT

BACKGROUND: The stroke represents a significant medical-social problem due to its high morbidity
and mortality with a tendency towards increasing the overall occurrence rates. A total 80% of the
patients show persisting impaired functions of the upper limb. The current approaches, such as
Clinical scales and Questionnaires, are being criticized for subjectivity and insufficient precision. It is
necessary to develop an instrumental method for evaluating the functions of the upper limb, the
method that is applicable in the clinical settings. RESEARCH AIM: to develop a functional test for
the objective diagnostics of the wrist joint functions, applicable in the clinical settings. METHODS.
A functional test was proposed for evaluating the biomechanics of the radiocarpal joint by means
of using the inertial sensors. The research sample was a group of 15 healthy volunteers (5 males
and 10 females aged from 23 to 33 years), not having any joint diseases or neurological disorders.
The research was carried out within a period of one year (2022-2023). The primary endpoint was the
determination of the amplitude, the time and the motion trajectory in the wrist joint when performing
two tests - the “Wrist-0” and “Wrist-flex”. An assessment was done of the duration of the motion cycle,
of the motion maximal amplitude and phase. RESULTS. The evaluation of the upper limb functions
using the clinical scales (ARAT, FMA-UE, MRC) has demonstrated, that the parameters correspond to
the ones in healthy individuals. When using the “Wrist-0” test, the motion amplitude was significantly
lower than in the «Wrist-flex» test (p <0.05). No statistically significant differences were found in the
motion amplitude between the right and left limbs determined using both tests (p >0.05). The maximal
flexion phase for the “Wrist-0” tests occurs significantly earlier than for the “Wrist-flex” test for the
right hand (p <0.05). The duration of the motion cycle did not significantly differ between the tests for
the right hand (p >0.05) and was significantly higher for the “Wrist-flex” test in the left hand (p <0.05).
CONCLUSION. A set of reference values was established for the functional tests. Insignificant
differences were reported for the functions of the right and left radiocarpal joints. The test proposed
requires insignificant time for its implementation and it can be used for objective diagnostics of the
radiocarpal joint functions in patients.

Keywords: cerebral stroke; upper limb; wrist joint; function; kinematics.
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NLEMNYECKOrO WHCYNbTA COXPAHAIOTCA HapyLUeHUs
PYHKUUN BEPXHEN KOHEYHOCTW, HECMOTPS Ha MPOBO-
AVMble peabunnTaunoHHble MeponpusaTus [2].

Mpy oueHKe yHKUUN BEPXHEN KOHEYHOCTU OCO-
60e BHMMaHWE YOenseTcs akTUBHOMY pasrmbaHuio
B Jly4e3ansaCTHOM CyCTaBe, TaK Kak 3TO [ABuMXe-
HMe HeobxoaMMO ANs BbINOJSIHEHUS 3axBaToB [3, 4]
1 yOOBNETBOPEHNST OCHOBHbIX BbITOBbIX MOTPEOHOCTEN

[5, 6]; akTMBHOE padrmbaHne KUCTU ABASETCA TakXXe
NPeavKTOpOM BOCCTaHOBNEHUS (PYHKLUUM BEPXHEN
KOHe4YHoCTM [7].

OCHOBHbIMM  MeTOAaMN  ANArHOCTUKK  (DYHKLMK
BEPXHEN KOHEYHOCTU OCTaTCH KJIMHUYECKUE LUKa-
Jbl 1 ONPOCHUKK. Takol Nnoaxopn, 4acTo noasepraeTcs
KPUTMKE 3a HU3KYK OOCTOBEPHOCTb U BbICOKYHK CTe-
neHb CcyObekTUBHOCTU. OOBLEKTUBHbIE METOAbLI Auar-
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OPUTUHAJIbHOE NCCJTIEAOBAHUE

HOCTUKU aKTMBHO M3Y4arTCs Hay4YHbIM COOBLLECTBOM,
HO UWHopMauum o peanbHOM  (PYHKUMOHUPOBAHUM
BEPXHEN KOHEYHOCTU NMO-NPEXHEMY HEQOCTATO4HO [8].

BaxHbIM acnektoMm peabunvTaumm nocne UH-
cyfbTa ABNSATCHA NHCTPYMEHTabHasA OueHKa ABura-
TENbHOW aKTUBHOCTU 1 pPermcTpauus AMHamMmuky Boc-
CTaHOBMIEHNS OOBLEKTUBHBIMK MeTodamu. Mprumepom
00BLEKTMBM3ALMN LBUKEHUA BEPXHEN KOHEYHOCTU
Cny>Xut metopn BugeoaHanusa [9-11]. HecmoTps Ha
BbICOKYIO TOYHOCTb CUCTEM 3axBaTta ABUXEHUS, 3TOT
MEeTOo[L, ABNSETCA CPaBHUTENbHO 6ofiee 3aTpaTHbIM,
TpebyeT 3HAYUTENBHOIO KOMMYECTBa BPEMEHW O
nonyyeHnst 1 0bpaboTKN Pe3ynbTaToB U MO3BONSET
OLEeHMBaTb AaHHble TONbKO B creyunasnbHbIX nabopa-
TOPHbIX YCNOBUAX.

B kavecTtBe MHCTpyMeHTa OOBLEKTUBM3ALUN MO-
XKET NCMNOoNb30BaThCsA TakKXXe MeToa Muorpadun. Tak,
B nccnegosaHun I.S. Hwang n coasrt. [12] 6narogaps
OaHHOMY MeTOLY OLEHKU OblfIo BbISBEHO, YTO YpO-
BEHb CUHKUWHE3WW B PyKE NOC/E NHCYSbTa CBA3aH C €€
(YHKLMOHANIBHOCTLI0. HECMOTPS Ha TO, YTO 9NIEKTPO-
Muorpadus SBASETCS BaXXHbIM WHCTPYMEHTOM Auvar-
HOCTUKM (DYHKLMN MbILLL, METOA NpefoCTaBnseT WH-
dopmaunto TONbKO 00 3NEKTPUYECKON aKTUBHOCTU
MbILLL, 1 HE MO3BOASAET NOJy4UTb MHDOPMaLUO O ABU-
)KEHUN KOHEYHOCTW, HE FOBOPS YXe O Takmx napa-
MeTpax, Kak aMnanTyfaa 1 KoopanHaums OBUKEHNN.

O (PEeKTNBHbIM VHCTPYMEHTOM AN peructpaumu
OBUKEHNS ABNSETCA METOA FOHMOMETPUN, YacTo npu-
MEHSIEMbIV MPY UCCNEAOBAHUN aMMNTYAbl ABUXKEHWN
B Pas3nNyHbIX CyCTaBax BEPXHUX W HUKHMX KOHEeY-
HocTel [13], ogHaKo BaXXHO OTMETUTb, YTO Ha Ceroa-
HALWHUIA OeHb METO PYYHOrO M3MEPEHUS amMnanTyabl
OBVKEHWI C MCMOSIb30BAHNMEM FOHMOMETPA crenyeT
pacueHnBaTb Kak yctapeswuii. Kpome TOro, MeTof
FOHMOMETPUM  MO3BONSET MOAYYUTb  MHOPMALMIO
0 MakcumasibHOW aMnanTyae ABUXKEHWIA, HO HE O NPo-
Liecce ero BbINOSIHEHNS.

VHepuMOHHbIE CEHCOPBbI, MPUMEHSAEMbIE B TEXHOJI0-
rmn 6ecnnatOpPMEHHON HaBUraLun, SBASIOTCA HOBbIM
MOKOJIEHMEM YCTPOWCTB, 06iafaloT BbICOKON cTene-
HbIO aBTOMaTu3aunM u TOYHOCTU n3mepeHus [14, 15].
VIHepuMOHHbIE CEHCOPbI AEMOHCTPUPYIOT NpenMyLLe-
CTBO Mepef MeToAOM BMAEOaHanu3a OBVKEHWUN, Tak
Kak ux NprYMeHeHre, He npegnonaras crneuuasnbHbIX
nabopaTopHbIX ycnoBuin ons cbopa MHbopmauuu,
TpebyeT 3HA4YMTENIbHO MEHbLUE BPEMEHMW MpY Nogro-
TOBKE K uCCnenoBaHutio. HepaBHume wnccnepoBaHus
nokasanu, 4TO VHEPLMOHHbIE CEHCOPbLI 06ecneynBaroT
JOCTaTO4HYIO TOYHOCTb OLEHKUN MO CPaBHEHUIO C Cu-
cTeMamu BraeoaHannsa aABuxeHuin [16].

CyLuecTBylOT 1 gpyrve MeTogbl 06bekTUBU3aLum
PYHKUMNN BEPXHEN KOHEYHOCTM, TaK/e Kak 3/1eKTPOro-
HMOMETPUSA 1 BUaeopaguorpadms, 0gHako OHU CIOX-
Hbl B BOCMPOWU3BEAEHNN W COMPSHKEHbI C GOJbLLMM
KONMNYECTBOM BHYTPEHHMX OLUMOOK Mpu NpOoBefeHum
oueHku [17, 18].

HecmoTpsa Ha 3Ha4MTeNbHOE KOMUYECTBO BbICO-
KOTOYHbIX MHCTPYMEHTOB /151 OLEHKU (DYHKLUN KUC-
TN, €e4VHON METOOUKN Ha AaHHbIi MOMEHT He npepn-
cTaBneHo. Tak, Hanpumep, B uccnegosaHun Y. Li
n coasrT. [19] 6bi1n paspaboTaH gnarHoCTUYECKUIN NPo-
TOKON U3 11 TECTOBLIX ABUXEHWUI NS BEPXHEN KOHEY-
HOCTW, 3aMMCTBOBaHHbIX K3 LWKanbl Pyra-Meriepa
(Fugl-Meyer Assessment, FMA), ogHako B KJMHUYe-
CKOW NpaKTuKe ero npuMeHeHne BeCbMa TPYOOEMKO
BBMAY OOMbLIOro KonnyecTsa nHgopmMayun, nonyya-
€MOW N3 PasHbIX NCTOYHUKOB.

C.l. Renner ¢ coagr. [7], oueHnBas B CBOel paboTe
OVHaMUYeCKMe 1 CUNOBble MapameTpbl BEPXHEN KO-
HEYHOCTM Yy MauUMEeHTOB MOCE MHCYNbTa C NMOMOLLBIO
OVHAMOMETPUM N UHEPLMOHHBIX CEHCOPOB C Moche-
OYIOLWUM X CPaBHEHNEM C KAVHUYECKUMM LLKanamMu,
NOAYEPKHYNN Ba>XHOCTb AMHAMUYECKMX MapameTpoB
0N OUEHKN BOCCTAHOBNEHUS (DYHKLIMN BEPXHEWN KO-
HEYHOCTM, NPY 3TOM aHanM3 TPAEKTOPUN OBVKEHWUS
aBTOpamMM He OblJT BbIMOJTHEH.

B uccneposaHum S.I. Lee n coasT. [20] npumeHe-
Hbl HEOOJbLUNE aBTOHOMHbIE MHEPLIMOHHBIE CEHCOPbI
0N OUEHKU PErynspHOCT/ UCMONb30BaHUA NpasBoii
N NeBOW KUCTW B MOBCEAHEBHOWN ObITOBOW aKTUBHO-
CTU y 300pOBbIX CYyObeKTOB. MpeanoXKeHHbI MeTOf,
XOTS U MOXET NPUMEHATBLCHA ANS OLEHKN OBuratenb-
HOW (hYHKLMN BEPXHUX KOHEYHOCTEN C OnpeaeneHmem
MHOXeCTBa napameTpoB, HO Gosblue NpeaHasHa4eH
ONS KOSIMYEeCTBEHHOW OUEHKN OBUraTeNbHOM (yHK-
umn. B cBowo ovepefb, Takue nokasarenu, Kak amnam-
Tyaa, BPEMS U TPAeKTOPUS, MOryT ObITb KJHOYEBbLIMY
npu COCTaBMIEHNN N KOPPEKTMPOBKE NporpamMm pea-
OVMNUTALUMOHHBIX MEPOMPUATUIA Yy MauMEHTOB C Ha-
PyLWEeHNAMN DYHKUUN BEPXHEN KOHEYHOCTU, TEM He
MeHee cama BO3MOXHOCTb peructpaumm ABUXEHUN
B ObITY Ha NPOTSXXEHUW OANTENBHOrO BPEMEHU ABNS-
€TCs OYEHb NPUBREKATENBHOMN.

Taknum 06pa3oM, CyLLEeCTBYKOLLME MeTOoAObl guar-
HOCTUKN (DYHKLNN BEPXHEN KOHEYHOCTW, BK4as
KJIMHUYECKME LUKalbl Y ONPOCHUKK, NOABEpranTcs
KPUTUKE M3-3a NX CYOBEKTUBHOCTM, (hparMeHTapHoO-
CTU 1 3a4aCTYyt0 HEJOCTOBEPHOCTN PE3YNLTaTOB, MPK
3TOM OOBEKTNBHbIE METOAbI OUArHOCTUKIN BKJTHOYAOT
napameTpbl KMHEMATUKKN, (PYHKLWOHANIbHON 3MEeKT-
pomuorpadumn 1 guHaMmuKn asmxeHus. NprmeHeHne
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BCEro KommnJsekca 6MoOMexaHN4eCcKoro aHanmaa oka-
3bIBAETCSH CJIOKHON TEXHUYECKON U MEeToOU4ECKOW
npobnemon. Kpome aToro, 60/bLLUNHCTBO YCTPOWCTB,
CMOCOOHbIX BbIMNOJHUTL AaHHbIA BUOMEXaHNYECKII
aHann3, OrpaHU4eHHO MPUMEHUMbl B KIMHUYECKNX
ycnosuax. C Opyro CTOPOHbI, TakWe TEXHOMOrnu,
KaK MHEepLNOHHbIE CEHCOpPbI, NO3BONAIOT PErncCTpu-
poBaTb He OOCTYMHble NpexXAe napameTpbl, B TOM
ynucne B YCNOBUSIX, KOTOPblE paHee Jaxke He pac-
cmatpuBanucb (Hanpumep, exepHeBHas ObiToBas
[EeATENbHOCTD).

Hanbonbluyto npobnemy, ogHako, NpeacTaBnseT
TO, YTO OO CUX NMOp He pa3paboTaH eanHbI N YHUBEP-
CallbHbIi METOL OLEHKM (DYHKLMU Jy4e3ansiCTHOro
CycTaBa, a CyLLeCTBYOLLNE METOLObI CIOXHO BOCMPO-
n3sogmmbl [21]. Mpu cos3gaHum nNpobbl BaXKHO y4u-
TbiBaTb OCOBGEHHOCTU (DYHKLMOHNPOBAHUS MbILLL, U,
B YaCTHOCTW, TOT (haKT, Y4TO MbiwLa cnocobHa npofe-
MOHCTPUPOBaTb OOMbLUNE CUNOBbIE XapaKTEPUCTUKU
N3 NONIOXKEHNSI MaKCUManbHOro HatskeHus [22]. Co-
3[0aHne yHBepcasbHOro metoaa 06 beKTUBHONM guar-
HOCTMKW, [OCTYMHOrO A5 NCMNOJIb30BaHUA B YC10BU-
AX CpegHecTaTUCTNYecKoro KabuHeta Bpaya, Mornio
Obl CyLIECTBEHHO CMOCOBCTBOBATL pacnpoCcTpaHe-
HUO MHCTPYMEHTasIbHbIX METOAOB OLEHKN B Kabu-
HeTax, CTauuMoHapax W OTAENEHUAX MeQULUHCKON
peabunutaymn.

Llenb nccnepgoBanuss — paspaboTarb (yHKLMO-
HanbHyt0 NPOOy ONsA perucTpaunum OBMXKEeHUn cruba-
HUsI-pasrnbaHns ny4e3ansCTHOro cyctaBa C BO3MOX-
HOCTBIO NCMOIb30BaHNSA B KIIMHUYECKNX YCIIOBUSIX.

METObI
Owv3aitH uccnegoBaHusa
DKcnepuMeHTanbHoe, NPOAObHOE, MMAOTHOE.

Kputepun cootsetTcTausa

Kputepun BKIOHYEHUS: 300pOBble A0OPOBONbLbI
6e3 3aboneBaHUn OMOPHO-ABUraTENBHOIrO annapara
NN HEBPOJSIOMMYECKNX PaCCTPONCTB; BO3pacT oT 23
pfo 33 neT; oTcyTCTBME TpaBM Wnn 3aboneBaHuii cy-
CTaBOB B aHaMHE3€; Hann4yne nMCbMEHHOro NHopPMu-
POBaHHOIO COrflacus Ha y4actme B UCCNegoBaHnm.

Kputepuy HEBKJ/TIOYEHUS: Hanuyme XPOHUYECKUX
3a60/1eBaHNn CyCTaBOB WM HEBPONOIMYECKNX pac-
CTPOWCTB; Hanu4yne TpasMm U HeOaBHUX NOBPEXae-
HUIA, KOTOPbIE MOFYT MOBMAUATE Ha (PYHKLNIO BEPXHUX
KOHEYHOCTEN; NPUEM NeKapCTB, KOTOpPbIE MOFYT Mo-
BIMATb Ha MOTOPHYIO (YHKUMIO WM KUHEMATUKY;
Hanmune KOMHWTMBHBLIX HapyLUEHWUA, KOTOpble MOryT
MeLLaTh BbIMNOSIHEHWIO NPOTOKOJI0B UCCNEAOBAHNS.

OPUTUHAJIbHOE NCCNTEAOBAHUE

Kputepun UCKIIOYEHMS:: HecobntogeHne uccne-
[0BaTeNbCKUX MPOTOKONIOB nan TpeboBaHuin no no-
CELLaeMOCTU; PasBUTUE OCIIOXKHEHWUI UM MOBOYHBIX
3 (heKTOB B XOAE UCCEfOBaHNS.

MpopomknTenbHOCTb UCCNEe[O0BaHUSA

ViccneposaHue nposoaunoch B nepuof ¢ 2022 no
2023 rop B nabopatopumn Hay4yHo-nccnenoBarTeibCko-
ro ueHTpa MeguumHckon peabunutauum OIrby «depe-
panbHbIi LEHTP MOo3ra u HelpoTexHonorui» ®defe-
panbHOro Meanko-buonornyeckoro areHTcTea Poccun.

OnucaHne MeAVLMHCKOro BMeLlaTeNbcTBa

MeTtognka 6GUOMEXaHUHECKOrO  MUCC/IE[0BaHMS.
Onsa oueHKn yHKUMKN NyYe3ansiCTHOro cyctasa pas-
paboTaHa (yHKUMOHanbHaa npoba, cocTosias wu3
OBYX TECTOB, KOTOpble BKJ/HOYAIOT WU30NNPOBAHHbIE
OBUXEHNS B Nyde3ansicTHOM cyctase. [nsa nposege-
HMS NPO6bI NCMONb30BaHbl ABa NHEPLIMOHHBLIX CEHCO-
pa komnnekta «Ctagmnc-KnHematumka» (Helipocodr,
Poccus) ¢ KpenneHnsmMu Ha Tene 4yenoBeka 31acTuy-
HbIMW NIEHTaMN C 3aCTEXKaMM BENKPO (IMnyyKa), nep-
COHasbHbIA KOMMBIOTEP C YCTAHOBJIEHHBIM LUTATHbBIM
nporpaMMHbIM 06eCcnedYeHneM, a Tak>Xe NUCbMEHHBbIN
CTON 1 CTYN.

Mpn npoBegeHUn NpPobbl NCMbITYEMbIA HAXOOUNCS
B MOJIOXKEHUN CUAS Ha CTYyNe, KacasiCb CMUHKK CTyna
CMWHOMN, HOrM COrHyThbl Nof yrnom 90 rpagycos, CTOMbI
NJOTHO KacawTcsa nosepxHocTu nona. Cton pacno-
narafncs co CTOPOHbI UCCneayemMon CTOpoHsbl. lMpea-
nieYvbe NCCnenyemMon KOHeYHOCTU HaxXoanuTCs Ha CTO-
Ne B NOJIOXKEHMN NpoHaumn (nagoHbto BHU3). CeHcopbl
3aKpenasatoTCA Ha BEPXHEN KOHEYHOCTM OCHOBaHMEM
Mo HanpaBfIEHUO K MaUMEHTY CreaylowmMm obpasom:
ceHcop Ne 1 hukcupyeTcsa Ha natepanbHON NOBEPXHO-
CTV 1 B NPOKCMMaIbHOM OThene npegnieyss (puc. 1),
ceHcop Ne 2 — Ha pebpo kuctu. NpepnoxeHHas
npoba COCTOUT U3 ABYX KMHEMATU4ECKUX TECTOB —
«Kunetb-0» n «Knctb-Crub».

TecT «KncTtb-0» BbINOMHAETCA B OrpaHNYeHHON am-
nanMTyge 1 npegnosiaraeT pasrnbaHve B nyye3ansicT-
HOM cycTase 13 nonoxeHus 0 rpagycos. B Havane
TecTa KUCTb U MpeAnneybe naumeHTa HaxoasaTCsa Ha
MOBEPXHOCTW MUCbMEHHOIO CTOMa B MOJIOXKEHUN MPO-
Hauwun, Nne4vo — B NoaoXKeHun oteegeHns ~20-30 rpa-
pycoB. Mo komaHge «CTapT» naunMeHTy Heobxogumo
BbIMOJIHUTb KakK MUHUMYM 3, Kak Makcumym 10 pas-
rmbaTenbHbIX OBVKEHUA B Jly4e3ansicCTHOM CyCTaBe
JOCTUrasi MakCUMasnbHOro yrna ABVKEHUS B Mpou3-
BONIbHOM Temne. [MpoBefeHne TecTa MpekpallaeTcs
koMmaHgow «CTon».

10 https://doi.org/10.17816/clinpract636242
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«Knertb-0»

«Kuctb-Crno»

Puc. 1. KpenneHne ceHCOpoOB Ha BEPXHEN KOHEeYHOCTU: npoba «Knctb-0» (1 — MnonoXKeHne BepXHeEN KOHEYHOCTH Mne-
pPen Ha4yanoM OBUXKEHNUST; 2 — MONIOXKEHNE MaKCUMaJlbHOrO pasrmbaHnsa KUCTu; 3 — MNOJSIOXKEHNE BEPXHEN KOHEYHOCTM
B KOHLE LMKa ABKeHus) n npoba «Knctb-crnb» (4 — nonoXXeHne BEPXHe KOHEYHOCTN NMepen HavyanoM OBUKEHNS;
5 — NoNI0XKEHME MaKCMaNbHOro pa3rnbaHnst KNCTU; 6 — NONOXXEHNE BEPXHEN KOHEYHOCTUN B KOHLE LKA OBVXKEHMS).

TecT «Kuctbo-Crnb» BbIMONHAETCA 13 MOJIOXKEHUS
crnbanust KUCTu (Mpy 3TOM KUCTb CBOBOAHO CBeLle-
Ha Cco cTona) 1 B nosHon amnnntyge. B Havyane tecta
npegnfevybe NauueHTa HaxoOuTCs Ha MOBEPXHOCTM
MMCbMEHHOIO CTOMIa B MOMOXXEHUW MpoHauuu, nne-
40 — B nonoxeHun oteefeHus ~20-30 rpagycos,
npy 3TOM KUCTb — B NOJIOXKEHNM crubaHns (cBobog-
HO cBelunBaeTcs co ctona). Mo komaHae «CtapT» na-
LUMEHTY HE06X0AMMO BbIMONHNUTL TaKOE XXEe KONMNYecT-
BO OBV)KEHWI B NPOU3BOJIbHOM TEMME, Kak 1 B TECTE
«Kuctb-0». MNpoBegeHne TecTa npekpallaeTcs Ko-
mMaHpgon «Cton» (cM. puc. 1).

MporpammHoe obecneyeHne NpefoCcTaBnseT che-
OYIOLLYO0 MHOPMaLMIO: ANUTENBHOCTL LKA MOJSHO-
ro OBWKeHWst (0T Hayana pasrubaHms 0o BO3BpaLle-
HUS B MCXOOHOE MOJIOXKEHNE) B CEKYHOAX; CPEAHIo
rOHVOrpaMMy ABVDKEHNS ((PYHKLMSA amnnnTyga-Bpems)
MO BbIMOSIHEHHBIM LIMKaM ABVXXEHWS; MaKCMabHYHO
CPELHIO aMMUTYLY OBUKEHWIA B rpagycax; CPeLHIo0
(hady MakcmmasbHON amnnuTyabl (BPEMst HACTYMNIEHNS
MaKkCyMasibHOM aMiUTYAbl B UMK OBUXKEHWS) B NPO-
ueHTax (%) oT BpeMeHu Lymkna gBrXeHus (puc. 2).

Hanvnuve gByx BapmaHTOB Npobbl MO3BONASET MO-
NyunTb 6onblue nHopmMaumn o yHKLMOHUPOBaHNN
BEPXHEN KOHEYHOCTU MauMeHTa, a TakXe OLEHUTb
MUHMMaSIbHbIE, HO OCO3HaHHbIE OBWXEHNS MauueHTa
B MOMIOXXEHUN C MaKCUMasibHbIM HATS>KEHNEM MbILLIL-

pasrubaTtenen 3anscTbs 3a CHET Beca COOCTBEHHON
KncTu («Knctb-crunb»).

Ucxopbl uccnepoBaHns

OcHoBHow ncxof ncenenosaHus. NonyyeHsl 6uo-
MeXaHn4eckune napameTpbl PyHKLUM y4e3ansiCTHOro
CyCTaBa, U3y4YeHHble C NOMOLLBIO ABYX (PYHKLMOHAb-
HbIX TeCTOB («Kuctb-0» 1 «Kncte-Crunb»). KntovesbiMu
nokasaresisiMn ABNSITCA aMmnanTyaa OBVKEHUNA, dasa
MaKCUMasnbHOrO CrmbaHuss M JANTENbHOCTb LKA
OBVDKEHMS. DTN nokasaTenn HeobxoauMbl ANst 4OCTU-

Yron, °

146 ——t=

97

49 ;

0 10 20 30 40 50 60 70 80 90 100

Linkn gBuxeHus, %

Puc. 2. ToHvorpamma: A — amnantyga [ABVKEHUS;
® — hbasa MakcMmanbHOro yrna pasrubaHus (0T nosHOro
LMKNa ABMXKEHNS).
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YKEHMS LIeNN UCCNEeQ0BaHNs, Tak Kak OHW MO3BOJSIAIOT
OOBEKTUBHO OLEHUTb 3PDEKTUBHOCTDE MPEAJIOKEH-
HOW (hYHKLMOHASTbHOI Npo6bl.

HononHutensHele ncxofbl mnccnegosaHus. ObHa-
Py>XeHbl HE3Ha4YUTENbHbIE OTANYMS (DYHKLUM JIEBON
1 NpaBo CTOPOHbI.

OTnueckas akcnepTusa

OpraHuzauusi uccnefosaHnsa ogobpeHa okKanbHbIM
aTuyeckum komutetom OIBY «PepepanbHbin Hayu-
HO-KJIMHNYECKNIA LEHTP CrneunanM3nupoBaHHbIX BUOOB
MELULMHCKOW MOMOLLM 1N MEOULMHCKNX TEXHONOMIA»
depnepanbHOro  Meanko-61oNorMYecKoro  areHTCcTBa
Poccum (mpoTokon Ne 11/25-04-22 ot 25.04.2022).

CraTtuctnyeckui aHanus

O6paboTka MOSlyYEHHbIX PEe3ynbTaToB MNpoBe-
JeHa CTaHgapTHbIMM MeTodamu onucaTesibHON Ba-
pUaLMOHHON CTaTUCTUKN C PacyéToM MefmaHsbl,
25% wn 75% kBapTuns. Vicnonb3osBaH NPOrpamMMHbIN
nakeT Statistica 12. OueHka [OCTOBEPHOCTY pasnunynin
BbIMOJIHEHA C MOMOLLBIO Kputepus BunkokcoHa npwu
p <0,05. MNpoBeneHa cpaBHUTENbHASA OLEHKa aHano-
MMYHbIX NapamMeTPOB JIEBOW 1 MPaBOW KUCTU, a TakXe
TectoB «Knctb-0» n «Knctb-crmb».

PE3YJIbTATbI

OO0beKTbl (yY4aCTHUKM) UccnepoBaHus

B nccnepgoBaHum npuHanu ydactne 15 npakTtude-
CKMN 300pOBbIX [OOPOBOMBLEB, HE UMEIOLNX B aHaM-

Tabnuua 1

OueHka thyHKLUUM BepXHel KOHEYHOCTH
C NOMOLLbIO KJIMHUYECKUX wKan

OPUTUHAJIbHOE NCCNTEAOBAHUE

He3e TpaBM 1 3aboneBaHulii OMOPHO-ABUraTeNbHOMo
annapara, 13 HUX 10 XXEHLWMH 1 5 MY>XX4YMH; CPEeLHWUN
Bo3pacT 26,5+3,5 (23-33) roga. VHdbopmmpoBaHHOe
corfacue nony4eHo OT BCeX CyObeKToB [0 Hadvana
nccnegoBaHns. 300PoBble UCTbITYEMbIE HE CTpaganu
3aboneBaHUsAMN CYCTaBOB U HE MMENN HEBPOJIOrNYe-
CKNX paccTponcTs unn TpasMm. [epen npoBedeHnem
NCCNenoBaHNs BCE YHACTHUKU MPOLLIM OLEHKY (DYHK-
UM BEPXHUX KOHEYHOCTEN C MOMOLLBIO CledyroLmx
KNIMHNYECKMX LUKan: oLueHKa MbieyHon cunbl (Medical
Research Council, MRC), ®yrn—-Menep onsa BepxHen
koHe4vHocTu (Fugl-Meyer Assessment Upper Extremity,
FMA-UE), oueHka gBuraTenbHbIX BO3MOXHOCTEN BEPX-
Heln KoHeuHocTn (Action Research Arm Test, ARAT).

OcCHOBHble pe3ynbTaTbl UCCNIE[0BaHUA
Pesynbratbl OUEHKM MO KVHUYECKUM  LUKanam
npeacTasfieHbl B Tabn. 1. Kak n o)xmpganock, OHM COOT-
BETCTBYIOT NokasaTesiiM 340POBOro YenoBeka.
Pesyneratel no uccrnemyeMbiM napameTpam npeg-
CTaBfieHbl B Tabn. 2. AMNanTyga OBVDKEHUI Npy NpoBe-
neHun Tecta «KucTtb-0» OOCTOBEPHO HUXKE aMnnTyabl
OBVXEHUI, MOTYYEHHbIX NPY NpoBeaeHun Tecta «Knuctb-
crmnb» (p <0,05). Mpu cpaBHEHUN amMMMTYOb! OBVKEHUIA
B MpaBoW 1 NEBOM KOHEYHOCTSX B 060UX TeCcTax cTaTu-
CTUYECKMN 3HAYMMbIX OTKJIOHEHUIA He nony4eHo (p >0,05).
®daza MakcumasbHOro crmbaHus B Tecte «Kuctb-0»
NMPOUCXOANT [AOCTOBEPHO paHblle, Yem [Ons Tec-
Ta «Kuctb-crub» pns npaBowi CTOpoHbl (p <0,05).
[na neBow CTOPOHbI (hasa MakCMManbHOro crmbaHms
He UMeeT [OCTOBEPHbIX oTnnyni (p >0,05).
OAMTenbHOCTb UUKNa ABWXKEHUS HE OT/M4aeTcs
gocToBepHO Mexay Tectamu «Kuctb-0» 1 «Kuctb-
crnb» gns npaeon cTopoHbl (p >0,05) n gocToBepHO
Bbllwe B TecTe «KuncTtb-crnb» gns neson (p <0,05).

MapameTp MpaBas JleBasi
ARAT, 6ann 57 57 OBCY)XAEHVE
FMA-UE, 6ann 126 126 Mo pesynsratam uCCNepoBaHus, BCE WCMbITye-
MRC, 6ann S 5 Mble (340pOBble [OOPOBOJILLbI) MPOAEMOHCTPUPOBA-
Tabnuua 2
Uccnepyembie napameTpbl amnauTtyabl, hbasbl U JINTENbHOCTU LUMKIA
OIS NPaBOro U JIEBOro Jly4e3ansiCTHbIX CyCTaBoOB
Mpasbi JleBbIi
MNapameTp Amnnutypa, ®da3sa, LUwukn, Amnnutypaa, ®daa3a, Unkn,
rpag. % cek rpag. % cek
79 iyl 1,78 80 46 1,85
Kunctbe-0 N " * *
[67; 86] [38; 45] [1,58; 2,46] [74; 86] [39; 48] [1,4; 2,06]
KnCTh-Cru6 137 47 2,27 138 43 2,07
[123; 156] [42;58] [1,7; 2,57] [124; 158] [39; 53] [1,74; 2,67]

lMpumedaHne. * CTaTUCTUYECKN 3HA4YMMO MO CPABHEHUMIO C TaKMM e napameTpom Tecta «Kncte-Crub» (p <0,05).
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OPUTUHAJIbHOE NCCJTIEAOBAHUE

JIN MakcumarnbHble 6annbl NPy OLEHKE C MUCMOMb30-
BaHUEM KJIMHUYECKUX LUKAn, YTO OblNo OXUOAEMbIM
pesynsTaToMm.

MapameTpbl aMnauTygbl MPOAEMOHCTPUPOBAN
NoMHOE COBMafeHMe MexXAy NeBOW 1 NpaBovi PyKoW
B 060MX TecTax, OAHaKO OblNn BbIABAEHbI Pasnnyums
B (hase MakCUManbHON aMnaAnTyabl U NPOAOCIIKUTESb-
HOCTU ABWXeHus. B yacTHocTH, haza MakcumasibHOro
yrna pasrnbaHus B Tecte «Kuctb-0» HacTynaeT go-
CTOBEPHO paHblle OS NPaBoil CTOPOHbLI, TOr4a Kak
0N NEBON CTOPOHbI TaKUX pasnuyunii He obHapy>xe-
HO, YTO MOXXET CBUAETENbCTBOBATL O HANMNYMM aCUM-
METPUN B yNpaBfieHNN OBUKEHUSIMA Yy MpaBLUe, YTO
COOTBETCTBYET AaHHbIM O MEXMOJyLUaPHbIX Pasfinym-
X B ynpaBneHun MOTOPUKOW. [NpOaomKMTENbHOCTb
UMKna OBWKEHUA ONS NpaBov pyku Obina OfaMHaKko-
BOV B 060UX TeCTax, HECMOTPS Ha NOYTU OBYKPATHYHO
pasHuly B amnanTyge OBvbKeHuin. Onsa nesont pyku
NPOAO/KUTENBHOCTD LKA ABWKEHNS «KNCTb-crnb»
Oblna OOCTOBEPHO BbILLE, YTO MOXET yKasblBaTb Ha
OCOBEHHOCTY OBUraTenbHOM aKTUBHOCTU IEBON PYKM
y npasLen. MNpu aToM NpsMoOe cCpaBHEHNE OOHOUMEH-
HbIX MapameTpPOB MNPaBoil 1 NEBON PYyKW He nokasano
OOCTOBEPHbIX Pasfnynin: 3T0 NO3BONSET caenaTh Bbl-
BO, YTO MEXMOonyLlapHble OTIMYUS UMEKDT, CKOpEE,
KOCBEHHbIN xapakTep. Nony4YeHHble AaHHbIEe yKasbiBa-
0T Ha TO, YTO MEXXMNOyLIapHble PasfiMyms okasaancb
He3HaunTeNlbHbIMK, YTO MO3BOJSISET MNPEANONOXUTb
BO3MOXXHOCTb (hopMMpoBaHust 0o6LMX HOPMAaTMBOB
0N 06enx KOHEYHOCTEN.

B uccnepgoBanun P.S. Santos n coaT. [23], kak
N B Hallem UccnefoBaHuu, UCMONb30BaIUCL CXOXNE
NOSIOXKEHNS PYKU U KUCTU ONSA OLEHKU (DYHKLN Ku-
CTW, OOHAKO OCHOBHOE BHVMaHue yOensinocb nUsy4e-
HUO Tpemopa, a He XapaKTepucTukam amrnanTygbl
OBVDKEHUN.

WccneposaHusa nop pykosoactsom V. Costa [15]
n M.A. Wirth [16] Tak>xe cocpefoTo4eHbl Ha aMnnNTYA-
HbIX XapaKTepUCTUKax CrnbaHuns-pasrmbaHms KUCTu,
N UX Pe3ynbTaTbl CONOCTaBMMbl C HALLUMU: B YaCTHO-
CTW, nokasaTtenu pasrubaHuns kuctu (~68° B uccne-
posaHum V. Costa [15] n 79° B HawweM nccnegoBaHmm
ona Tecta «Kuctb-0», a Takxe ~126° B uccnegosaHum
M.A. Wirth [16] n 137° gns Tecta «Kucte-Crnb» B Ha-
LeM MccnenoBaHn) COOTBETCTBYIOT AaHHbIM, Mony-
YEeHHbIM B 3TUX UCCnefoBaHusx. [onoxeHne Kuctu
B NMPOHaLMN B HaLleM UCCNEAOBaHWM MOr1I0 OKasaTtb
BJISIHNE HA MbILLEYHYIO aKTUBHOCTb M aMNAnTyaRy ABU-
>KEHUIA, 0COBEHHO Y MaUMEHTOB C HEBPOJIOrNMYECKUMN
HapyLeHnsaMu. HanprmMep, nonoxeHue, Npu KOTOPOM
npegnfiedybe PacrnonoXXeHO Ha CTONE, a KACTb BbICTY-

naeT 3a nNpegfesibl paboyelt NOBEPXHOCTU 1 HAXOAUTCSA
B Hanps>KEHHOM COCTOSIHUM napanfienbHO Moy, Kak
y V. Costa [15], MOXeT 6bITb NpueMsieMbIM gas 300-
POBbIX UCMbITYEMbIX, HO MPUBOAUT K 3aTPYAHEHUSM
y NaLMEHTOB C MbILLIEYHON CNnabocTbio. YunTbiBas 3To,
Halle nccnegoBaHne MOXET ObiTb 60nee NoaxoasaLLm
0N MauMeHTOB C HEBPOJIOTMYECKMU HAPYLUEHUSA-
MU, TaK Kak MoJIoXKeHne, B KOTOPOM UCXOAHO MbILLULbI
npeanfeybs HaxXoasTcs B pacciabfieHHOM COCTOSIHUN,
Jlydlle oTpaXkaeT peasibHble ABUraTesibHble COCOOHO-
ctn. B pabote M.A. Wirth [16], B oTAn4me oT Hawero
NccnepoBaHns, KACTb BO BPEMS OLEHKU Haxoamnacbh
B MOJIOXKEHUN OONbLUMM ManbLeM BBEPX MEXAY Mpo-
Hauven n cynuHauueli, Torga Kak B Hawem uccne-
[OBaHUM — B MONIOXEHUN npoHauun. Vicnonb3osaH-
HOe aBTOpaMW MONOXKEHNE MO3BOJIAET MPAKTUYECKU
UCKIOYNTb BANSIHUE COOBCTBEHHOrO Beca caMOl Ku1C-
TN. DTO pasnmyme Takxxe MOXKET 0KasaTb 3HAYMTESb-
HO€E BNUSIHNE Ha pe3ynbTaThbl, 0COOEHHO Yy NauneHToB
C HEBPOJIOrMHYECKMIY HAPYLLEHNAMU, TaK KaK Nonoxe-
HMe KNCTWN BNNSIET HA pacnpefeneHne MbIlLeYHOW ak-
TUBHOCTUW U KOOPOUHALMIO OBVXKEHWIA.

MapameTpbl amMnanTygpl, MOMYyYEHHble B UCChe-
poBaHusax nop pykosogctsom P.S. Santos [23]
n M.R. Pourahmadi [24], Tak)xe OKa3annCb CXOXWU-
MW C Hawummn pesyneratamu gng tecta «Kuctb-0»,
OfHAKO OueHKa B 3TWUX WCCNedoBaHWAX MPOBOAM-
flacb C MCMOJIb30BAHMEM aKCenepoOMeTPOB, BCTPOEH-
HbIX B CMapT®OH. B aToM criyyae Hy>XHO npuHMMaTh
BO BHMMaHME MacCC-MHEPLMOHHbIE XapaKTePUCTUKU
cmapToHa, KOTopble MOTYyT MNPEnsATCTBOBaTb BbIMOJI-
HEHWIO TECTOBOIO ABUXXEHMS Y MALUEHTOB C Nape3oM.

YTO KacaeTcs COMOCTaBMMOCTU PE3YNbLTaTtoB UC-
cnepoBaHns BUOMEXaHNYECKUMU U KITMHUYECKMU Me-
Tomamu, To B pabote S. Patel n coaBT. [25] oTmMeyeHa
BbICOKasi KOPPENsLMS MeXAy OLEHKON KadecTBa OBU-
YKEHUIN BEPXHEN KOHEYHOCTU B KaXKAON PYHKLIMOHASb-
Hol 3apade (Functional Ability Scale, FAS) n paHHbIMK
WNHEPLMOHHBIX CEHCOPOB. AHanornyHbIi - pesynsrar
Obl/T MONy4YeH NPUMEHUTENBHO K TeCcTam OJ1s1 BEPXHEN
koHeyHocT ARAT n FMA B ctatbe M.N. McDonnell
N COaBT. [26], 4TO yKa3blBaeT HA CONOCTABUMOCTb AaH-
HbIX, MOJTYYEHHbIX C MOMOLLIbKO MHEPLIMOHHBIX CEHCOPOB,
C TPAAVLMOHHBIMU KIIMHUYECKMMN METOAAMMN OLIEHKM.

ConocTaBMMOCTb AaHHbIX, MOTYYEHHBIX C MOMOLLbIO
WNHEPLMOHHBIA CEHCOPOB 1 30/10TOr0 CTaHgapTa — BU-
JeoaHanusa ABWKEHWIN, n3yyeHa ONs OaHHON oKanu-
3auun B nccnegosaHun R. Pérez n coasT. [27]. ABTOpbI
MOJTYYNSIN BbICOKYIO KOPPESSILUIO MeXOy CUCTEMON
aHanM3a OBVKEHWUI Ha OCHOBE WMHEPLIMOHHbIX CEHCO-
POB 1 BUOEOAHANN3OM OBVXKEHWUN, YTO MOATBEPXAAET
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HaAEXHOCTb UHEPLIMOHHBIX cncTem. OpgHako pasnuyve
MeXxnay curHanamu, obycnoBfieHHOE MECTOM YCTaHOB-
KN CEHCOPOB Ha OfEXOEe WCMbITYEMbIX, MOXET CTaTb
WUCTOYHUKOM OLUMBOK, Y4TO MOAYEPKMBaET Heobxopu-
MOCTb CTPOroil KasmbpoBKU CEHCOPOB C LESbIO MO-
BbILLEHNSA TOYHOCTU U3MEPEHUI. DTN OaHHbIE MOIE3HO
yuuTbiBaTh Npu paspaboTke GyayLumx NPOTOKOOB UC-
cneposaHuii. pu 9TOM MHEepPUMOHHAsa TEXHOMOMMS Mo-
3BONSET NPOBOANTL MCCNefoBaHNsa B peasnbHbIX XNU3-
HEHHbIX YCNOBUSAX, YTO HEAOCTYMNHO BUAEOCUCTEMAM.

Takum 06pas3om, y 300POBbIX UCMbITYEMbIX MOJO-
)KEHNE KNCTU U BO3OENCTBME CUMbl TSXKECTU HE SB-
NAI0TCA 3HAYMMbIMY (haKTopamu, orpaHnYnBaroLLMiu
aMnnTygy OBWKEHUA. DTOT (haKT TakKe MOXHO UC-
NoSb30BaTh B KJIMHUYECKOW NPaKTUKe.

B npoaHanM3MpoBaHHbIX HamMu WCCNELOBaHMAX
OCHOBHOE BHMMaHUe yAensinochb napameTpam amninTy-
Obl OBVXKEHNS, TorAa Kak oueHKa OAnTeNlbHOCTU LuKna
[BVDKEHMS npoBogunack pexxe. OgHako HU B OOHOM 13
HVX HEe BCTpeYanocb NPUMEPOB aHanm3a asbl Makcu-
MaJilbHOro yrna, YTo NpeacTaBnsieT COOON Ba)kHbIN He-
[OOOLIEHEHHBIV acrekT. OTOT napameTp UrpaeT Kioye-
BYIO POJib B OLEHKE Ka4eCTBa BbIMOSIHEHUS OBVKEHUS,
MOCKOJIbKY OTPa)kaeT MOMEHT OOCTUXKEHUSA MakCMaslb-
HOM amnauTydbl B TeYeHue uukna aBwxkeHus. Kpome
TOro, aHann3 asbl MakCuMasbHOro yrria rno3BonseT
KOCBEHHO OLIEHWUTb CTeNeHb KOHTPOSMS WCMbITYEMOro
Haf OBWXEHVEM Ha BCEX aTanax BbiNonHeHus. B yact-
HOCTW, CUHXPOHHOCTb 1 TOYHOCTb (pa30BOro pacnpese-
JIEHUS ABVKEHUIA MOTYT CBUAETENbCTBOBATL O KOOPAN-
Haumn paboTbl MbILL, U MEXMNONYLIAPHBIX Pas3nynsXx,
YTO fdenaeT 3TOT MapameTp OCOBEHHO BaXKHbIM LOJ1s
OOBEKTVBHON ANArHOCTUKM OBUrATESNIbHON (OYHKLIMN.

Ha ocHoBaHuM pgaHHOro mccnegosaHus Obiiv Mno-
Jly4eHbl HOpMaTVBHbIE 3HAYeHUs ANS NPennoXXeHHOM
dyHKUMOHanbHoM npobbl. PyHKUMOHaNbHas npoba
ON1S OLEHKN CrmbaHnsi-pas3rnbaHnst B nyy4e3ansiCTHOM
cycTaBe npepocTtasnseT 6o5ee geTanbHy KOMYECT-
BEHHYIO 11 KQYECTBEHHYO NH(MOPMaLMIO MO CPaBHEHUIO
C TPagUUMOHHBLIMU KIIMHUYeCKUMN wiKanamu. Metop
NPOCT B BbIMNOMHEHUN, 3aHVMAeT BCEr0 HECKOJSbKO
MUHYT 1 MOXET ObITb BHEOPEH B NOBCEOHEBHYIO KK-
HNYECKYIO MPaKTUKY ANS OUarHOCTUKMA U MOHUTOPWH-
ra peabunurauum nauueHToB, Hanpumep, ¢ Nape3om
B pesynbrare LepebpasibHOro NHCynbTa.

OrpaHuyeHus uccnepoBaHus

[aHHoe unccnepoBaHne MMeeT psif OrpaHUYeHWiA.
Mpexae Bcero, He6ONbLIOW pa3mMep BbIOOPKU MCMbI-
TyeMbIX. Manbiii pa3mep BbIOOPKM TaK)Ke MOXXET CHU-
»KaTb CTaTUCTUYECKYIO MOLLHOCTb aHanm3a, 0CO6eHHO

OPUTUHAJIbHOE NCCNTEAOBAHUE

NPY OLLEHKE TOHKMX Pasnnynii Mexxgy npasoii 1 NeBon
pykon. BaxkHbIM HanpaeneHvem 6yayLmx nccnenosa-
HWUIA CTaHEeT yBeNu4YeHne BbIOGOPKK, YTO MO3BOMUT MO-
BbICUTb OOCTOBEPHOCTb BbIBOAOB 1 OXBaTUTb 6onee
LUMPOKNIA CNEKTP Bapuaunin gBuratenbHbIX YyHKLNIA
KUCTN Y PasfnnyHbIX KaTeropuii niogen.

Elé ogHO orpaHnyeHne 3ak/yaeTcs B TOM, YTO
B MCCNeaoBaHn He MCMNoJSIb30BaMCb METOL4blI MUO-
rpacvmn onsi OLEHKN MbILLEYHOW aKTUBHOCTU. OTO MOr-
no 66l NpepocTaBuTb 6onee geTanbHy MHMOPMaLUo
O MbILLIEYHOW KoopauHauun 1 eé€ BKNafe B XapakTe-
PUCTVKN OBV>XEHUs. [na panbHenwero ynyyleHus
METOLA W ero BHeOPEHUS B KIIMHUYECKYIO MPaKTUKy
HeobXxoaMMO NPoBeAeHNE AOMNONHUTENbHBIX UCCeno-
BaHUN C MCNoMb30BaHWEM Muorpadum, YTo NO3BONNUT
6onee TOYHO OUEHUTb BK/IIOYEHNE OCHOBHbIX MbILLIL,
B OBWXKeHue. Ba)KHO Takxxe OTMETUTb, YTO MO3ULKMS
YCTaHOBKU MHEPLUMOHHBIX CEHCOPOB 1 OCOBEHHOCTU X
KanubpoBKN MOV NOBAVSATb Ha pe3ynbraTbl. VHou-
BuyaNnbHble Pa3nnynsa B GUOMEXaHUKe KOHEYHOCTEN
Yy YYaCTHVKOB, TaKne Kak aHaTOMUYeCKnue 0COBEHHO-
CTW, TaK>Xe MO/ OKa3blBaTb BAVSHWE Ha AaHHbIE, YTO
TpebyeT JONONHUTENBHOrO aHann3a.

B npepcToswmx nccnenosBaHmax npegnonaraercs
yoenuTe 60nblue BHMMAaHUSA PacLUMPEHUO BbIGOPKN,
BK/OYas MauMeHTOB C HapylleHnem (QyHKLuM Knc-
M ANna 6ofee TOYHOWM OLEHKU KMHEMATUYECKUX na-
pamMeTpPOB 1 NX CPaBHUTENBHOrO aHanuaa ¢ rpynnon
300POBbIX UCMbITYEMbIX. OTO NO3BONUT BbISABUTL OCO-
GEHHOCTUN HapPYyLUEHWUA 1 TOYHEE OMpPEeneMTb AnarHo-
CTUYECKYIO LIEHHOCTb MapamMeTpoB, Takux Kak asa
MakC/MMasibHOro yrna, amnanTyga v npogosiKuTesb-
HOCTb LIKNa ABUXEHUS.

Kpome Toro, nepcnekTvBHbIM HanpaB/iEHUEM $iB-
NFEeTCA BKJIOYEHNE MeTofa (OYHKUMOHANIbHOM 3MeKT-
pomunorpadumn COBMECTHO C KUHEMATUYECKON OLIEH-
KON. DTO NO3BONNT UCCNEO0BaTb, Kak (PYHKLMOHUPYIOT
MbILLLBI B pasHble asbl ABMXKEHWS, U NPOBECTU Of-
HOBPEMEHHbIA MOHUTOPVIHT MbILLIEYHON aKTUBHOCTMW.
Takol nopgxon pacTt 6ofiee MONHOE MpPefcTaBiieHne
O MexaHu3Max ABWXEHUS U MO3BOAUT COMOCTaBUTb
KVHEMaTUYECKME OaHHble C MbILEYHbIM KOHTPOJIEM,
YTO OCOBEHHO BaXKHO ANS1 BbIABNEHNS TOHKNX OTINYNNA
B KOOpPAMHALUW OBVXEHWUA 1N NMEeT O0MblLoe 3HaYe-
HVe B paboTe C NayneHTamu, CTpagatoLwyiMm HEBPOO-
rMYECKMMMN NaTONOMUAMU.

3AKJIIOMEHUE

MonyyeHbl HOPMaTVBHbIE OAHHbIE ANS NPEL0XEH-
HOM (PyHKLMOHaNbHOW Npo6bl ABUXEHWUIA crubaHms-
pasrnbaHns ny4ye3ansicTHOro cycrasa. YyBCTBUTENb-
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OPUTUHAJIbHOE NCCJTIEAOBAHUE

HOCTb OMOMEXaHN4eCKON [AMarHOCTUKU MO3BONSAET
NOMYyYUTb OTANHUSA MEXAY NIEBOW U NPaBON KOHEYHO-
CTAMU, NPU 3TOM XapakTep OTAMNYMIA NO3BOSISET MpuU-
MEHSITb 06LMEe HOPMATUBHbIE FPaHNLIbI.

MpepnoxeHHas GYHKLUMOHANbHas npoba MoXeT
ObITb UCNONBb30BaHa A9 0ObEKTUBHOW OLEHKN (DYHK-
LWNOHANIbHOrO COCTOSHUA W OUHAMUKKM Y  OO0MbHbIX
C HEBPONOrM4eCKON NaTonormert BepxXHern KOHEYHOCTH
N HapyLeHnsIMK1 QYHKLMN Ty4e3ansiCTHOro cycTaBsa.

AOONOJIHUTEJIbHAA UHO®OPMALIUSA

UcTtouHuk duHaHcupoBaHusa. PaboTta npose-
JeHa B pamKax rocygapcTtBeHHoro 3apaHus ®MBA
Poccun (MccnepoBaHne n pa3paboTka HOBbIX TeX-
HOMOrnA  MegUUMHCKON peabunutauuy naumeHToB
C MOpaxXeHnsMn n 60Ne3HsIMM rOIOBHOr0 Mo3ra) —
AAAAA-A19-119042590030-2.

KoHtnukT nHTepecoB. ABTOPbI AEKIAPUPYIOT OT-
CYTCTBUE SIBHbIX 1 MOTEHLMASBHBIX KOH(IMKTOB HTE-
PEecoB, CBA3aHHbIX C Nyb6nnKaLen HacTosLLEeR CTaTbu.

Bknap aBsTopos. [1.B. CkBopLiOB — gu3aiiH nuccne-
OOBaHus, NMOUCK 1 0bpaboTka nuTepaTtypbl, Hanvca-
Hue pykonucu; [.A. JTobyHbKO — nouck n obpaboTka
nTepatypsbl, NpoBefeHNe nccnenosaHug, obpaboTtka
OaHHbIX, CTaTucTudeckas obpaboTka, HanmcaHue py-
konucu; IE. iBaHoBa — 06Llee pyKOBOACTBO, AN3aiiH
nccneposaHus. Bce aBTopbl NOATBEPXKAAIOT COOTBET-
CTB/E CBOEr0 aBTOPCTBA MEXAYHapOLOHbIM KpUTepu-
am ICMJE (Bce aBTOpbI BHECN CYLLECTBEHHbIN BKa4
B pa3paboTKy KOHLENuun, NpoBeaeHne UCCNeaoBaHus
1 NOAroTOBKY cTaTbW, MpoYan 1 ogobpunn duHanb-
HYt0 Bepcuto nepep nybamkauunen).
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