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Annomayusa. Beicokasi poONpUOLENITUBHAS YYBCTBUTEIBHOCTD SBIISIETCS BaXKHBIM (hakTOpoM 3P eKTHuB-
HOCTH TEXHUYECKHUX 3JIEMEHTOB U PE3YJIETATUBHOCTA BO MHOTHX BUAaX cropTta. OqHaKo crioCOOHOCTh K MPO-
MPHUOIENTHBHOMY KOHTPOIIO IOJIOKEHUI CETMEHTOB BEpXHEH KOHEYHOCTH M MBIIICYHBIX YCHINI y O0opHoB
IpakTUYecKku He uccienoBaHa. Lleab paboThl — U3yUYUTh TOYHOCTH BOCIPOU3BEIECHUS IMOJOKEHUS KUCTH U
MBIIIEYHOTO YCUJIUS MPU AUCKPETHOM COKPAILIEHWU M pacciabieHUH MBI MPeariedbs Y CIIOPTCMEHOB-
camOuctoB. MaTtepuaabl 1 MeTOAbI. Y MOJOJBIX Oop1oB-camOucToB (7 = 10) U HECTOPTCMEHOB (KOHTPOJb,
n = 15) OlleHUBAIKNCH TOYHOCTH BOCIPOU3BEICHUS YIJIOB MPOHAIMU-CyNUHANIMK Tipeamiedbs (20, 50, 80 ©)
C ITOMOMIBIO KHCTEBOTO JKOMCTHKA ¢ roHnoMeTpoM Pablo (Tyromotion, ABCTpus) B TOYHOCTh H30METPHYE-
CKOTO COKpAIEHHS MBILII TPU CTAaTHYECKOW MPOHAUU-CYTHHAIMN C TTOMOLIBI0 HEMOABUKHOTO KUCTEBOTO
JOKOWCTHKA B BOCXOJSIIIIEM U HUCXOsIIeM HamnpaBieHun pa3Butus ycunui (0, 20, 50 u 80 % ot Makcumaib-
HOTO YCWUIHSI) TI0 YPOBHIO AJIEKTPOMHOTPaGHIECKOl aKTUBHOCTH MPOHATOPOB U CYIHHATOPOB MPEIIUICYBS
(cuctema ¢dyHKIIMOHAIBHOU dneKkTpocTUMyIsiiuu « Tpact-M», Neurocore, Poccust). Pe3yasrarsl. YcTaHOB-
JIEHO, YTO MPOMPHUOIENTUBHBIA KOHTPOIb TOYHOCTH MOJIOKEHHS MPEAIUIeYbs U CTaTUYECKOTO YCUIIUS TPHU
COKpalIeHUHU MPOHATOPOB M CYNMUHATOPOB MPEAIUICUbsl HE Pa3iuvayics MEKIy OopliaMu W KOHTPOJbHBIMH
mumamu. OgHako abcomroTHas ommOka BocrpousBeacHust 50 u 80 % ycunus Bo BpeMs AUCKPETHOTO paccia-
Osienust mpoHaTopoB OblTa MeHbIne (p < 0,01) y cmopTcMeHOB, 4eM y HeCcITopTcMeHOB. Takyke B 0011eil rpyrimne
UCIIBITYEMbIX TOYHOCTb BOCIIPOU3BEACHUS YCUIUMN NPHU JUCKPETHOM COKpAIlEHUH MPOHATOPOB OblLia BhIIIE,
YeM MpHU JUCKPETHOM pacclialJICHHH, YTO yKa3blBaeT Ha NE()HUIIUT MPONPUOIEIITUBHOTO KOHTPOJIS YCHIIHMA
BO BpeMs pacciabieHust MbIm. TakuMm oOpa3oMm, TPEHUPOBKA MBI BEPXHUX KOHEYHOCTEH MPH 3aHITHIX
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caM00 ymyuIIaeT OIpONPHOLENTUBHBIM KOHTPOIb JUCKPETHOTO MBIIIEUHOTO paccnabnenus. B nampHeiimem
HE0O0XOMMO BBISICHUTH POJIb YCTAHOBJICHHOTO (peHOMEHA B 3(PPEKTUBHOCTH OOPIIOBCKUX HABBIKOB M CIIOP-
THBHOM pe3yIbTaTe.
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Abstract. High proprioceptive sensitivity is an important factor in the efficiency of technical elements and
athletic performance in many sports. However, proprioceptive control of the positions of upper limb segments and
muscle effort in wrestlers has hardly been investigated. The purpose of this article was to study the reproduction
accuracy of hand position and muscle effort during discrete contraction and relaxation of the forearm muscles
in sambo athletes. Materials and methods. The research involved young sambo wrestlers (n = 10) and non-
athletes (control, n = 15). We evaluated the reproduction accuracy of forearm pronation/supination angles (20,
50 and 80°) using a PABLO Handsensor (Tyromotion, Austria) and the accuracy of isometric muscle contraction
during static pronation/supination, using a stationary hand joystick, in the ascending and descending directions
of effort development (0, 20, 50 and 80 % of the maximum effort) according to the level of electromyographic
activity of forearm pronators and supinators (Trust-M functional electrical stimulation system, Neurocore,
Russia). Results. We found that proprioceptive control of forearm position accuracy and static effort during the
contraction of forearm pronators and supinators did not differ between wrestlers and non-athletes. However, the
absolute reproducibility error of 50 and 80 % of muscle effort during discrete relaxation of the pronators was lower
(p < 0.01) in wrestlers than in non-athletes. Moreover, in the general sample, effort reproduction accuracy at
pronators’ discrete contraction was higher than at discrete relaxation, which indicates a deficit of proprioceptive
control of muscle effort during relaxation. Thus, exercising upper limb muscles in sambo improves proprioceptive
control of discrete muscle relaxation. Further studies should determine the role of the established phenomenon in
the effectiveness of wrestling skills and sports results.
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OcoOplif BKJIaAg B CIOPTUBHBIM pe3yabTaT
IpH 3aHATHAX OOPHOOI BHOCAT YMEHHUS M HaBBI-
KM, BbIpabaThiBaeMble B MpOIEcCe TPEHUPOBKU
BEpXHUX KOHEYHOCTEH: 3aXBaThbl, TSATH, YIOPHI,
TOJIKAIOIME M CKPYUYMBAIOIINE YCUIUSA U T. I.
D heKTUBHOCTh NEHCTBUH B CIOPTE 3aBUCUT
HE TOJBKO OT CHUJIOBBIX M CKOPOCTHBIX JBUTa-
TENbHBIX XapaKTePUCTHK, HO U BO MHOTOM OT
IPONPUOLEITUBHOIO KOHTPOJISI ABUKEHUH WU
MBIIIEYHONW YyBCTBUTEIBHOCTH. B wacTHOCTH,
MoKa3aHa KpUTHYECKas 3aBUCUMOCTb TOYHOCTHU
I[eJICHANPABICHHBIX JBIKCHHH pPYK OT TIpO-
npuoLEeNnTUBHON MH(OpManuu 00 MCXOJHOM U
KOHEYHOM IIOJIOKEHUSIX CEeTMEHTOB, a TaKXe O
JUCTAHIUU NTepEeMEeIleHUs] KOHeUHOCTH [1].

bonpmoe 3HadeHWe MPONPHUOIETITHBHASL
uHpopMamus HMeeT IS MEeKCEerMeHTapHOU
KOOPJIMHAIIMA B CJIOXKHBIX MHOTOCYCTaBHBIX
JIBH)KEHHSX, IPU TOM OJJHOCYCTaBHBIE BBICOKO-
ABTOMATU3MPOBAHHBIC, YIIPOUCHHBIC JIBIKCHUS,
KaK MPaBUJIO, BBIIOJHAIOTCA TOYHO Ja)Xe B OT-
CYTCTBHE IPONPUOLENTUBHBIX CUTHAIOB [2].
Tak, V. Sevrez u C. Bourdin obHapyxuiu, 410
YCHEMIHOCTh MTPadHBIX OPOCKOB B MOJIOKEHUN
cuasg B 0ackeTOOJBHYIO KOpP3UMHY CO CpefaHei
CHUJION KOPPEIHUPYET CO CIOCOOHOCTHIO UTPOKOB
BOCIPOU3BOUTH IOJOXKEHUE KHUCTH B Jyue3a-
MSCTHOM CycTaBe 0e3 3pUTEIBHOTO KOHTPOJISA.
B stom ke uccnenoBaHUU BBISIBIEHA YMEpEH-
Hasg MO CHWJIE B3aWUMOCBSI3b MEXIY TOYHOCTHIO
OPOCKOB M CIIOCOOHOCTHIO BOCTIPOU3BOJHUTE CY-
CTaBHOU YTOJ B JIOKTEBOM CyCTaBe Opocaromieit
BepxHed koHeuHOCThIO [3]. Kpome Toro, ycra-
HOBJICHO, YTO TOYHOCTh MEIJICHHBIX METaHUU
JIPOTHUKOB B JlapTce 00yClIOBJIEHa MPONPUOLIETI-
TUBHBIM KOHTPOJIEM IBIKCHHH B JIyde3arscT-
HOM M JIOKTEBOM cycTaBax npumepHo Ha 50 %,

a ObICTpBIX — IpuMepHO Ha 17 % [4]. Takum 00-
pa3oM, TPONPHOIETTUBHBIN KOHTPOIb HUTpPAET
BAJKHYIO POJIb B YIIPaBICHUHU ABUKEHUSIMU PYK B
CIIOpPTE, & BO3MOXHOCTh €r0 MOAYJISIIIMHU C TIOMO-
U110 IIeJICHANPaBICHHBIX TPEHUPOBOK SBIISIETCSA
00BEKTOM 17151 yTTyOJIEeHHOTO UCCIIeTOBAHMS.

CymiecTBeHHass OCOOCHHOCTb YIpPaBICHHS
NBIKEHUSIMA PYK B €IMHOOOPCTBAX — HAJIMYUE
OOIBIINX CONPOTUBICHUM, KOTOPbIE YBEJINYUBa-
0T 3HaYMMOCTh CITOCOOHOCTH K OIIYIICHHIO HE
TOJIBKO TMOJIOKEHUH KOHEYHOCTU WJIM CyCTaBHBIX
YIJIOB, HO ¥ TEHEPHUPYEMbIX ycrmid. OmynieHne
YCWJIMH U OIIYyIIEHUE MOJIOKEHUN (U ABMKESHUI)
KOHEYHOCTEH — 3TO pa3Hble MOAAIBHOCTH MpPO-
MPUOLENTUBHOM UYYBCTBUTEIBHOCTH, HUH)OP-
Malnus O KOTOPBIX MCXOTUT M3 PAa3HBIX COMATO-
ceHCcOopHBIX perienTopoB [5]. Ecnu renepanus
LEJIEBOTO YCUJIMS XOPOIIO M3y4YeHa, TO paccia-
OJeHue Toce pa3BUTHsI CHIIbI — TAKOM e aKTUB-
HBI M SHepro3arpaTHbIl Heipoduznomornye-
CKMIi IPOLIeCC — UCCIIEJOBAHO 3HAYUTENIBHO XYyKe
[6]. [Toka3aHO, 9TO IPH TUCKPETHOM pacciiadie-
HUM BEJIMYMHA JBUTATEIbHON OMMOKHU BBIIIE, a
TOYHOCTbh BOCHPOU3BEJACHUS 3aJJaHHOTO yCHUIIUS
HIUKE, 4YeM BO BpeMs reHepauuu ycunus [7]. On-
HAaKO HCCIIeIOBAaHWM TOYHOCTH BOCIIPOHU3BEjIe-
HUSI MBIILIEYHOTO YCUJIUS BO BpeMs COKpalleHuUs
Y pacciablIeHus MBIIII BEpXHUX KOHEYHOCTEH y
CIIOPTCMEHOB paHee He NMPOBOJIUIIOCH.

[{enb paGoOThl — U3yYUTh TOYHOCTH BOCIIPO-
W3BEJCHUS TOJIOKEHUS KUCTH M MBIIIEYHOTO
YCUIIUA TIPU JTUCKPETHOM COKpAIICHWH U pac-
cinabJeHUH MBILII MPeaIiedbs Ha poHe MpoHa-
UM ¥ CYIIMHAIIUN Y CTIOPTCMEHOB-CaMONCTOB.

Marepuanasl U MeToabl. B skcriepuMeHnTe
npuHsuH ydactue 10 momonbix (Bospact — 22+
+4 roga) NpaBOPYKUX CIOPTCMEHOB-CaMOUCTOB
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u 15 3m0poBeIX HecnmopTcMeHOB (25+2 rona),
KoTopblie coctaBmwid rpynnsl «Cropt» u «Kon-
Tposb». Bce ucciaegoBanus mpoBeOeHbI B CO-
OTBETCTBUU C TOJOXCHUSIMHU OMOMEIUIIMHCKON
TUKH, CPOPMYIHPOBAHHBIMU B XEJIbCUHKCKON
nexmapanuu 1964 roma, ee mocienyoomux 00-
HOBJICHUSAX, M OJOOPEHBI JIOKAJIbHBIM 3THYE-
CKMM KOMHUTeTOM HayuHOoro rieHTpa HeBpoJIorun
(mpotokost Ne 12 ot 27.12.2020).

OneHka TOYHOCTH BOCIIPOU3BEACHHS CyCTaB-
HOTO yIila MpU MNPOHALUUU U CyHNUHALMH MpeN-
IJie4bsi MPOBOAMIIACH IPU IMOMOIIM JIKONCTHU-
Ka U3 peabuiauTannoHHOro ycrpoicrBa Pablo
(Tyromotion, ABcTpusi). Uccrnenyembie mapame-
TPBI ONPENEIIIUCH BCTPOSHHBIM B JPKOUCTHK I'O-
HUOMETPOM IIPHU €ro OTKJIOHEHHH OT HEHUTpaib-
HOTO TMOJIOKEHHSI BO (DPOHTAIBHON MIOCKOCTH.
Ha mepBoM »Tame HCHBITYEMBIH C OTKPBITBIMHU
rfla3aMy CYNUHHUPOBAJ KUCTh C yAEPKUBAEMbIM
JDKOMCTUKOM ITocieioBaTenbHo: Ha 20, 50 u 80 °,
UCIIONIb3YSl 3pUTENbHYI0 OOpaTHyr0 CBA3b (Ha-
Omronasi 3a CBOEH KHCTBHIO W TPaIyHpOBAHHOU
HIKaJoi Ha ’KpaHe MoHHUTOpa). Ha BTOpoM 3Ta-
e MPOBOAMIOCH TPEXKPATHOE BOCIPOU3BEJE-
HUE CYCTaBHBIX YIVIOB C 3aKPBITBIMH IJIa3aMHu,
U3 KOTOPBIX JUIS JaJIbHEHIIET0 aHaJIN3a paccun-
THIBAJIOCh Cpe/lHEe apu(pMeTHUEeCKOe 3HAYCHUE
JUIS KaXJo0ro ucnsltyeMoro. Ta ke mpouenypa
MPOBOJIUIIACH ISl OLEHKU MpPOHANU. TOYHOCTh
BOCIIPOU3BECHHUS 3alaHHOTO0 CYyCTaBHOIO yIJa
JUIS. TIPOHAIIMU M CYNHHAIMU OlLIEHUBaJach ¢
MOMOIIBIO TIOKa3aTess abCONMIOTHOW OMUOKH
(AO, ...°), paBHOTO MOAYJIIO Pa3HHUIILI IICye-
BOI'O ¥ BOCHPOM3BOJUMOIO CYCTaBHBIX YIJIOB:
AO = |Fuf FB‘y|, rae FH’y — mesieBo yroix, ...%
F&y — BOCIPOU3BOAWMBIN YTOJ C 3aKpPBITBIMHU
rmaszamu, ...°. JlaHHBIM MOKa3zaTenab OBLIT pac-
cuutan ais tpex yrios: 80, 50, 20°, a takxke
onpenensiach cpeansis AO, ...° Bcex yIIOB —
OTJENIBHO JJIs IPOHALUU U CYyITHHALUU.

B mnauane TtecTupoBaHHS BCEM MCIBITYe-
MBIM Ha Muorpade (cucteMa (pyHKIIMOHATBHON
anekrpoctumyisinun  «Tpact-M», Neurocore,
Poccust) mpoBoamiioch ompeneneHue 3IeKTPo-
Muorpapuyeckol aKTUBHOCTHU JJIMHHON TOJIOB-

KM Ounernca (CynmuHaTopa) U KpPYyIJIOro MpoHa-
TOpa MPABOTO MPEAIIeYbs BO BpEMs CyTMHALUN
W TpPOHALMM B HM30METPUYECKOM pEXHME C
MaKCUMaJbHBIM yCUINEM. [[aHHBIM pEXHUM CO-
KpallleHUs] MBI OblT 00ecredyeH C MOMOIIbIO
HETIOABUKHOTO CHJIOBOTO JKOMCTHKA, KOTOPBII
HCTIBITYEMBIH yaep:KuBaji IpaBoi KUCTHIO.

OnexTpoMuorpaduueckas aKTUBHOCTb OTO-
Opakajlach Ha dKpaHe MOHHTOpa B BHJE JAUHA-
MHYECKOTO CTOJIOMKA, a TaKXKe B MPOIEHTax OT
MaKCUMAaJIbHOTO MBIIIEYHOTO YCHJIUS, YTO CIY-
KHUJI0 BU3YaJIbHOW 00OpaTHOM CBSI3BIO JIJIST HCIIBI-
TyeMOoro.

Jlanee TtecTHpoBajgach TOYHOCTH BOCIPO-
W3BEJCHUSI BOCXOSLIETO THUCKPETHOTO YCUIIUA
CYNIMHATOPOB U MPOHATOPOB (6€3 mpoMeKyTOoU-
HOTO pacciabieHusl) BO BpeMs H30MeTpHue-
CKOTO COKpAILEHMS NPU COOTBETCTBYIOUIUX Ha-
npaBineHusx asuxkenus: 0 — 20 — 50 — 80 %.
A mocne 10-MUHYTHOTO OTJbIXa — Ha MPOTSDKe-
HUU JTUCKPETHOTO pacciabieHus] TeX e MBIIII]
B HUCXOs1EeM HarpasiieHuH: 80 — 50 — 20 %.

OueHka nponpuoLENnTUBHOTO KOHTPOJISI BOC-
MPOU3BEACHUS yCUINN MPOBOAUIACE OTAEIBHO
JUIS. IpOHAIMK U CYyNUHAIUMU mpearuieubs. Te-
CTUPOBAaHHWE CWJIOBOM HPONPHUOLENIUU COCTO-
SJI0 M3 ABYX 3TanoB. Ha mepBoM ucCHbITyeMblit
BOCIPOU3BOAMII YCHUIINE T10 3aJlaHHOM CXEME CO
3pUTENbLHBIM KOHTpoJieM. Bpems ynepxkanus
HN30METPUYECKOTO COKPAIIEHHS COCTABIISIO 3 C.
Ha BTOpom sTane ucnbITyemMblil BOCIPOU3BOAMII
3aJlaHHYI0 CXEMY YCWJIMS 10 MaMSTHU: C 3aKpBbI-
TBIMU TJ1a3aMHU, T. €. 0€3 3pUTEIbHOI0 KOHTPOJIA.
Taxum 006pa3oM OH BBIIOJHS TPH HOTMBITKH, U3
KOTOpBIX B JaJIbHEHIIEM ISl aHajlu3a paccuu-
TBIBAJIOCh CpelHee 3HadyeHHe. TOYHOCTh BOC-
MPOU3BEACHUS 33JaHHOTO YPOBHSI MBIIIEUHOTO
YCHUIIUS OLIEHHMBAJIACh C MOMOIIBIO IOKA3aTelst
AO, %, paBHOTO MOJYJIO Pa3HULBI LEJIEBOrO U
BocmponsBogumMoro yeunus: AO = |F - F_ |,
rne FH‘y — 1eneBoil ypoBeHb ycumnus, %; FB.y -
BOCIPOU3BOAMMBII YPOBEHb YCUIUS C 3aKpPBI-
ThIMU Tia3zamu, %. B memom paccuuTheiBaIuch
AO, %, nns nonsiTok B 80, 50 u 20 % ycunus
OT MaKCHUMaJIbHO BO3MOKHOTO, @ TAKKE CPeIHsIsA
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AO, %, npu BBIIIOJHEHUH MPOHALMHN U CyNHUHA-
[IUU TPENIIedbs.

Bce mokasarenu uMenu HOpMalbHOE pacipe-
nenenne. Pazmiuus mexay rpynnamu «Criopt» u
«KOoHTpOIIb» BBISBISIIUCH C TOMOILBIO HETTAPHOTO
kputepusi Ctbionenra. CpaBuenne AQO ycunmii
MEXJly COKpallleHHEM U pacciaablieHueM BBINOJ-
HSUIOCH C IPUMEHEHUEM TapHoro Kpurepus CTbio-
nenta B nporpamme STATISTICA v12. /lanHbie
Ha PUCYHKaX MPEICTABISINCH B BUIE CPEIHHUX
3HaueHu u 95 %-X 1OBepUTENbHBIX MHTEpBa-
noB (M+95% J1N).

Pe3yabTarsl. ToyHOCTH BOCHPOU3BEICHUS
yrmoB (20, 50 m 80°) m cpemusas AO, ...°
CYyNHMHAIIMKM TpPEANyiedbss HE pPa3Inyajnuch MEXK-
ny rpynnamu (puc. la), Kak U TOYHOCTH BOC-
npousBeaeHus yrios (20, 50 u 80°) u cpenuss
AO, ...° nmponanuu npenrieubs (puc. 16). Takum
00pazoM, TOYHOCTh HPONPHUOLIENTHUBHOTO KOH-
TPOJISI TTOJIOKEHHSI TIPEIIUIeYbs IPU €T0 CyIMUHa-
[IUU U MIPOHALIMM HE pa3jinyajach Mexay camOu-
CTaMH U HECITOPTCMEHAMH.

TouHOCTH BOCIIPOM3BEICHNS BCEX YCUITHUIA, B T. U.
CpEeJHEro YCWINsS, Ha TPOTSHKEHUH JHUCKPETHOTO
cokparenust (20 — 50 — 80 %) u JUCKPETHOTO

paccrnabnenus (80 — 50 — 20 %) npu cynuHanuu
TIpeTUIeYbs y OOpIIOB ObLIa Takas ke, Kak U y He-
CHIOPTCMEHOB (puc. 2a, cM. c. 334).

Y cam0OucTOB BhIsIBIICHO CHIKeHHEe AO BOCIIpO-
u3Bezenus ycuus B 80, 50 % u cpenneit (p < 0,01),
a taxke — AO Bocrnponssenenus ycuwns B 20 %
(p <0,1) B TeueHHE AUCKPETHOTO paccIabIeHus Kpy-
IJIOTO TIpOHATOpa Mpemiedbs (puc. 26, cM. c. 334).
Takum 00pa3oM, TOYHOCTh BOCIIPOM3BEACHHS YCH-
JIMI BO BpeMs TUCKPETHOTO PacciableHus y Crop-
TCMEHOB ObLJIa BBIIIE, YEM Y HECTIOPTCMEHOB.

B o0mieit rpynme UCHBITYyeMBIX yCTaHOBIIE-
HO, uTo cpeausst AO, %, Bocnpousseaenus 20 u
50 % ycuius BO Bpems IUCKPETHOTO paccia-
OmeHust (T. €. B HHUCXOHSILEM HalpaBJICHUU:
80 — 50 — 20 %) B npouecce NpoHALUHU NPE-
mwieubst Obia Beime Ha 2,8 % (p < 0,01), uem
cpennsis AO Bocnpoussenenus 20 u 50 % ycu-
JUs BO BpeMsl JMCKPETHOro cokpauieHus (T. €.
B BocxojsiieMm HanpasieHuu: 0 — 20 — 50 —
— 80 %) (puc. 3, cm. c. 334).

Pazmmune B cpenneit AO, %, ObIIO CBSI3aHO C
teM, yTo AO Ha done ycunus B 50 % oT Makcu-
MaJBHOTO ITpH pacciaabnennu Opi1a 6obie Ha4 %
(» =0,010), yem pu AMCKPETHOM COKPAIIICHHH.
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Puc. 1. AGcomoTHast ommOKa BOCIPOM3BEICHUS yINla HAKJIOHA [DKOMCTHKA HPU CyHNUHAUMU (a) U
npoHauuu (0) y CHOpTCMEHOB-caMOMCTOB M HecrnopTrcMeHoB (M+95 % JIN): Cp. — cpeansist abcontoTHast

omubka as Tpex yrios: 20, 50 u 80°

Fig. 1. Absolute reproducibility error for hand sensor tilt angle at supination («) and pronation (6) in
sambo wrestlers and non-athletes (M + 95 % confidence interval): Cp. — mean absolute error for three angles:

20, 50 and 80°
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Puc. 2. AGcomoTHast OIMOKa BOCIIPOU3BEICHHS YCUITHS TIPU JIUCKPETHOM COKPAIICHUH M JTUCKPETHOM pac-
crabieHNny BO BpeMsl CyIMHAIMH (@) ¥ POHAINH (6) MPEIUICYbsI Y CIIOPTCMEHOB-CAaMOMCTOB U HECIIOPTCMEHOB
(M*95 % [AN): + / ** — ycTaHOBIEHBI CTATUCTHIECKH 3HAYMMBbIE pa3anuns Mexay rpymmnamu «Crnopt» u «Kos-

Tpousb» ipu p < 0,1 u p < 0,01 cooTBETCTBEHHO

Fig. 2. Absolute reproducibility error for muscle effort at discrete contraction and discrete relaxation during
forearm supination («) and pronation (6) in sambo wrestlers and non-athletes (M + 95 % confidence interval):
+ / ** — statistically significant differences were established between the Sport and Control groups at p < 0.1 and

p <0.01, respectively
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Puc. 3. Cpenusist abcointoTHast omubka BOCIIpo-
M3BEJICHHS YCWIIMI B OOILICH rpyrme UCIBITYEeMBIX
(n="25) npu quckperHoM cokpatueruu (2050 %) u
JCKpeTHOM pacciabnenuu (50-20 %) B nporecce
CYNHHAIMHU ¥ TIPOHAIMU npeariedbs (M+95%1N):
** — yCTaHOBJICHBI CTATHCTHYECKH 3HAYMMBIC pa3-
JIMYUST MEKLy COKPAIICHHEM M pacciiabiiecHHeM ITpu
p<0,01

Fig. 3. Mean absolute reproducibility error for
muscle effort in the general sample (n = 25) at discrete
contraction (20-50 %) and discrete relaxation
(50-20 %) during forearm supination and pronation
(M + 95 % confidence interval): ** — statistically
significant differences between contraction and
relaxation were established at p <0.01

[Ipu cynunanuu paznuuus B cpeaneit AO, %,
MEXy JUCKPETHBIM COKpAaIleHHEeM M pacclia-
ONeHuEeM He BBISBIICHO.

Ob6cy:xnenue. B pesynbrare JjaHHOrO Hcche-
JIOBaHUsI YCTAHOBIIEHO, YTO y CaMOHCTOB TOY-
HOCTb IPONPHUOLENTUBHOIO KOHTPOJS MBIIIII-
MIPOHATOPOB TPEAMJICYbs IOBBIIIEHA, MPUYEM
[JIaBHBIM 00pa3oM — BO BpeMs JUCKPETHOTO pac-
cnabnenus. Kpome Ttoro, B oOmieil rpymme wuc-
MBITYEMBIX TOYHOCTh TAKOTO KOHTPOJS IPH pac-
CabJIecHUN HMXKE, YeM IPU H30METPUUYECKOM
COKpALICHUH MBIIIIL.

Mps1 He oOHapyx K 0ojiee TOUHOTO BOCIIPO-
W3BEJICHUS MOJIOKEHUS MPEAIIeUbs Y CIOPTCMe-
HOB B CpaBHEHUHU ¢ HecnoprcMmeHamu. Mccraeno-
BaHUS, AaHAJIM3HUPYIOIIME MPONPUOLECHTUBHYIO
TOYHOCTH TIOJIOKEHUS TPEAIIeybsi Y caMOUCTOB,
B JIOCTYITHBIX MCTOYHHMKAX OTCYTCTBYIOT. Bmecte
C TEM BO MHOrMX paboTax IMOKa3aHa IOBBIIIECH-
Hasi TOYHOCTb BOCIPOM3BEACHUS MOJIOKEHUN KO-
HEYHOCTeH y crnoprcMeHoB [3, 4, 8]. Hanpumep,
YPOBEHb CIIOPTHBHOM KBaJIM(UKAIMHA SIATHBIX
TMMHACTOB, IUJIOBLIOB, CIIOPTUBHBIX TaHIIOPOB,
0aIMUHTOHUCTOB U (YyTOOIHMCTOB OKa3ajcs IO-
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JIOXKHUTETBHO CBSI3aH C YCPEAHEHHOM MPpONpHOLeN-
TUBHOM TOYHOCTBIO BOCITPOU3BEICHUS MTOTOKESHUS
MO3BOHOYHOTO CTOJI0A I CErMEHTOB KOHEYHOCTEH
B TOJICHOCTOITHOM, IuleueBOM cycTaBax [8]. Ha
POCT TOUHOCTH BOCHPOU3BEACHUS YIJIOB B JIOKTE-
BOM U JIy4e3allsiCTHOM CyCTaBaX IpU TPEHUPOBKE
B OackeTOoIIe U JapTce KOCBEHHO YKa3bIBAIOT T10-
JIOKUATENIbHBIE KOPPEISIMH TOYHOCTH OpPOCKOB B
LEJIb C MPONPUOLIETITUBHBIM KOHTPOJIEM 3TUX CY-
CTaBoB [3, 4].

BwMmecTe ¢ Tem pe3ynbTaThl HAIlero uccienoBa-
HHS COIIACYIOTCS C JaHHBIMU PadOThbI, B KOTOPOU
TaKKe HE OBUIO BBIIBICHO PA3IMYUi B MPOMPHO-
HENTUBHOW UyBCTBUTEIILHOCTH CYCTaBHBIX YIJIOB Y
crioprcMenoB [9]. Hanpumep, snuTHBIE THMHACTBI
HE OTIMYAJIUCh TI0 MapaMeTpaM MPOIPHOIETITHB-
HOTO KOHTPOJISI aKTUBHOTO JOCTHYKEHHS YIJIa JIOK-
TEBOTO CyCTaBa OT HECTIOPTCMEHOB, HO IEMOHCTPH-
POBaJIM MEHBIINH MTOKA3aTeb OIIHOKN TACCHBHOTO
BOCITPOU3BEICHUSI TTOJIOKEHUSI IPeIieybs [9].

Takum 00pa3zoM, HECMOTPS HA 3HAYUTEIBHYIO
TPEHUPOBAHHOCTb MBIIII] BEPXHUX KOHEUHOCTEH U
IUIEYEBOTO T0sica BO BPeMs 3aHATHI caM0o0, CyIe-
CTBEHHBIX W3MEHEHUI NpPONPHOLETUBHOTO KOH-
TPOJIsl MIPU BOCIPOM3BEACHUU TOJIOKEHUN Tpe-
TUIEYbs Y CIOPTCMEHOB HE MPOUCXO/TUT.

YMmenue nuddepeHIMpoBaTh U BOCIPOU3BO-
JUTH MBIIICYHbIC YCUIHS SIBISAETCS OTIACIBbHOU
MPONPUOLENITUBHON CIOCOOHOCTHIO, KOTOpasi Oc-
HOBaHa Ha WH(GOPMAIIMH OT CYXOKHJIbHBIX Peller-
TOpOB [0ONIBIKM W B3aMMOJIEVCTBUH LEHTPATBHON
JBUTATEIbHON KOMaHAbI ¢ mepupepuIecKuMu
CUTHAJIAMU OT CYXOXKUIIbHBIX, @ TAK)KE MBIIIIEYHBIX
npornpuonenTopos [5]. CoriacHo pe3yapraram Ha-
IIETO MCCIe0BaHMs, Y CIIOPTCMEHOB ObLIa CyIIe-
CTBEHHO MOBBIIIIEHA TOYHOCTHh BOCIIPOU3BEICHUS
yCWJIMSL BO BpeMsi JUCKPETHOIO pacciabieHus
MIPOHATOPOB MPEAIIICYbS, YTO YKA3bIBAET HA POCT
HPONPHUOLEITUBHOTO KOHTPOJIS 3TOW MOJAJIbHO-
ctu. Takue pe3ynbTarhl COIACYIOTCS C JaHHBIMU
HEKOTOPBIX HMCCIEIOBaHUM O MOBBIIMIEHHOM IPO-
HNPUOLIENTUBHOM KOHTpOJIE€ (CHJIOBOI IpOmnpuo-
HENIK) crudarerneil u pazrudareneii mpearniedbs
y crioptcMeHoB [10]. B yacTHOCTH, Y THMHACTOB
BOCIPOU3BOIUMOCTH 50 % yCUus pu JBUKESHUN
B JIOKTEBOM cycTase Oblia Ha 33 % BbIlle, 4eM y

HecrioprcMeHoB [10]. CHukeHue oOmHMOKH BOC-
MIPOM3BEICHUS YCUITUS TIPH JIBIKEHUH B IJICYEBOM
CyCTaBe BeIyIlIell pyKH OTMEYaJoCh MOCIe CHIIO-
BOM TPEHUPOBKH KaK y 370POBBIX BOJIEHOOIICTOB,
TaKk U y BOJICHOOIMCTOB ¢ aTpodueit mogocTHOM
mblist [11, 12].

BaxxHbIM pe3ynbTaToM HAIero MCCIeT0BAHUS
spnsgercss nosbimenue Ha 4 % (p = 0,010) Tou-
HocTH BocmpousBenenus 50 % ycunus BO Bpe-
Msl TUCKPETHOTO pacciabiieHus y caMOHCTOB IO
CPaBHEHUIO C KOHTPOJIbHOW rpynmoil. IIpu stom
TOYHOCTHh BOCHPOM3BEICHHUS YCHJIHS BO BpeMs
HUCXOJISIIET0 AUCKPETHOrO pacciabieHus B 00-
el rpymnme Obljla HUXKe, 9YeM BO BPEMs BOCXOJISI-
IIETO COKpAIIEHHs, YTO B IIEJIOM COINIACyeTCs ¢
JIUTEepaTypHBIMUA JAHHBIMH [7].

Taxkum oOpa3om, MBI moyaraem, 4yTo CHUJIO-
Basi TPEHUPOBKA MBIl BEPXHUX KOHEYHOCTEH
B camM00, B TeUYCHUE KOTOPOU 3aJCHCTBYIOTCS
BCE PEKUMBI COKPAIIEHUN C Pa3HBIMU KHHEMa-
TUYECKUMHU MapamMeTpaMH ABWXKEHHH, 3pdek-
TUBHO Pa3BHBAET CIIOCOOHOCTH K JUCKPETHOMY
pacciiabIeHuI0 MBI TPEATUIedbs, 4TO 00b-
sAcHsET Oojiee BBICOKYIO CIIOCOOHOCTH K MpO-
MPUOLENITUBHOMY KOHTPOJIIO y CIIOPTCMEHOB.
C npyroii cTOpOHBI, TOBBIIIIEHHAS CITOCOOHOCTH
K BOCIIPOM3BEICHHUIO MBIIIEYHOTO COKpAIICHUS
MOXET OBITh 00YyCIIOBJIEHA BPOXKJIEHHBIMHU OCO-
OeHHOCTSIMU 00CIeJOBAHHBIX CAMOUCTOB.

JUis packphITHST MEXaHM3MOB Pa3BUTHS TI0-
BBIIICHHOH CIIOCOOHOCTH K MPOIPHOLIETITUBHOMY
KOHTPOJIIO MBIIII Y CIIOPTCMEHOB, @ TAaKXe BO3-
MO>KHOTO 000CHOBAHMSI METOJIOB IIeJIEHAPABIICH-
HOW TPEHUPOBKH TaKOH CIOCOOHOCTH HEOOXOIH-
MO IIPOBEICHUE JAIBHEUIINX UCIIBITAHUM.

B nmaHHOM CpaBHUTEIHHOM UCCIIEIOBAHUH ObLTa
M3y4yeHa CHOCOOHOCTh K MPONPUOLECHTUBHOMY
KOHTPOJITIO TIOJIOKEHHS TIPEATIICYbs] U MBIIIIEYHOTO
YCWIHS IPOHATOPOB M CYIIMHATOPOB y CAMOUCTOB.
YCTaHOBNEHO, YTO CIIOCOOHOCTH K BOCIPOU3BEIIE-
HUIO MOJIOKEHUs TPEAIUIeYbs Y CHOPTCMEHOB CO-
[IOCTaBUMa C TAKOBOM y HECHOPTCMEHOB. OmHaKo
TOYHOCTh BOCIPOM3BEICHHS MBIIICYHOTO YCHUIIHS
BO BpeMs IUCKPETHOTO pacciabiIeHusi KpyIyioro
MIPOHATOpa MpeAIUIedbs y caMOUCTOB ObLIa BBILIE,
YeM y KOHTPOJIbHOM TPYTIIIBL.
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Mpl moslaraeMm, 4YTO 3aHATHS CIOPTHB- JI YCWIMH B cloXHON (ase paccnabnenus
HOIl GopbOOIi OosbIIe CIIOCOOCTBYIOT COBEp- MBI BEpXHUX KOHEYHOCTEH, ueM B (aze co-
IIEHCTBOBAHUIO IPONPHUOIENTUBHOTO KOHTPO-  KPaIlCHHS.

Kongnuxm unmepecos. ABTopsl 3asBJII0T 00 OTCYTCTBHH KOH(MIMKTA HHTEPECOB.
Conflict of interest. The authors declare no conflict of interest.

Cnucok JiuTeparypsl

1. Sarlegna F.R., Sainburg R.L. The Roles of Vision and Proprioception in the Planning of Reaching Movements //
Adv. Exp. Med. Biol. 2009. Vol. 629. P. 317-335. https://doi.org/10.1007/978-0-387-77064-2 16

2. Sainburg R.L., Ghilardi M.F.,, Poizner H., Ghez C. Control of Limb Dynamics in Normal Subjects and Patients
Without Proprioception // J. Neurophysiol. 1995. Vol. 73, Ne 2. P. 820-835. https://doi.org/10.1152/jn.1995.73.2.820

3. Sevrez V., Bourdin C. On the Role of Proprioception in Making Free Throws in Basketball // Res. Q. Exerc. Sport.
2015. Vol. 86, Ne 3. P. 274-280. https://doi.org/10.1080/02701367.2015.1012578

4. Feng J., Hung T-M., Huang R., Hou S., Ren J. Role of Proprioception in Slow and Rapid Movements // Percept.
Mot. Skills. 2020. Vol. 127, Ne 2. P. 281-298. https://doi.org/10.1177/0031512519895632

5. Proske U., Gandevia S.C. The Proprioceptive Senses: Their Roles in Signaling Body Shape, Body Position
and Movement, and Muscle Force // Physiol. Rev. 2012. Vol. 92, Ne 4. P. 1651-1697. https://doi.org/10.1152/
physrev.00048.2011

6. Kato K., Vogt T., Kanosue K. Brain Activity Underlying Muscle Relaxation // Front. Physiol. 2019. Vol. 10. Art.
Ne 1457. https://doi.org/10.3389/fphys.2019.01457

7. Ohtaka C., Fujiwara M. Control Strategies for Accurate Force Generation and Relaxation // Percept. Mot. Skills.
2016. Vol. 123, Ne 2. P. 489-507. https://doi.org/10.1177/0031512516664778

8. Han J., Waddington G., Anson J., Adams R. Level of Competitive Success Achieved by Elite Athletes and Multi-
Joint Proprioceptive Ability //J. Sci. Med. Sport. 2015. Vol. 18, Ne 1. P. 77-81. https://doi.org/10.1016/j.jsams.2013.11.013

9. Niespodzinski B., Kochanowicz A., Mieszkowski J., Piskorska E., Zychowska M. Relationship Between Joint
Position Sense, Force Sense, and Muscle Strength and the Impact of Gymnastic Training on Proprioception // Biomed.
Res. Int. 2018. Vol. 2018. Art. Ne 5353242. https://doi.org/10.1155/2018/5353242

10. Niespodzinski B., Mieszkowski J., Sawczyn S., Kochanowicz K., Szulc A., Zasada M., Kochanowicz A. Elbow
Joint Position and Force Senses in Young and Adult Untrained People and Gymnasts // Int. J. Environ. Res. Public
Health. 2022. Vol. 19, Ne 13. Art. Ne 7592. https://doi.org/10.3390/ijerph19137592

11. Salles J.I., Velasques B., Cossich V., Nicoliche E., Ribeiro P, Amaral M.V., Motta G. Strength Training and
Shoulder Proprioception // J. Athl. Train. 2015. Vol. 50, Ne 3. P. 277-280. https://doi.org/10.4085/1062-6050-49.3.84

12. Salles J.I., Guimarades J.M., Filho G.M., Morrissey D. Effect of a Specific Exercise Strategy on Strength and
Proprioception in Volleyball Players with Infraspinatus Muscle Atrophy // Scand. J. Med. Sci. Sports. 2018. Vol. 28,
Ne 9. P. 2093-2099. https://doi.org/10.1111/sms.13216

References

1. Sarlegna F.R., Sainburg R.L. The Roles of Vision and Proprioception in the Planning of Reaching Movements.
Adv. Exp. Med. Biol., 2009, vol. 629, pp. 317-335. https://doi.org/10.1007/978-0-387-77064-2 16

2. Sainburg R.L., Ghilardi M.F., Poizner H., Ghez C. Control of Limb Dynamics in Normal Subjects and Patients
Without Proprioception. J. Neurophysiol., 1995, vol. 73, no. 2, pp. 820-835. https://doi.org/10.1152/jn.1995.73.2.820

3. Sevrez V., Bourdin C. On the Role of Proprioception in Making Free Throws in Basketball. Res. Q. Exerc. Sport,
2015, vol. 86, no. 3, pp. 274-280. https://doi.org/10.1080/02701367.2015.1012578

4. Feng J., Hung T.-M., Huang R., Hou S., Ren J. Role of Proprioception in Slow and Rapid Movements. Percept.
Mot. Skills, 2020, vol. 127, no. 2, pp. 281-298. https://doi.org/10.1177/0031512519895632

336


https://doi.org/10.1007/978-0-387-77064-2_16
https://doi.org/10.1152/jn.1995.73.2.820
https://doi.org/10.1080/02701367.2015.1012578
https://doi.org/10.1177/0031512519895632
https://doi.org/10.1152/physrev.00048.2011
https://doi.org/10.1152/physrev.00048.2011
https://doi.org/10.3389/fphys.2019.01457
https://doi.org/10.1177/0031512516664778
https://doi.org/10.1016/j.jsams.2013.11.013
https://doi.org/10.1155/2018/5353242
https://doi.org/10.3390/ijerph19137592
https://doi.org/10.4085/1062-6050-49.3.84
https://doi.org/10.1111/sms.13216
https://doi.org/10.1007/978-0-387-77064-2_16
https://doi.org/10.1152/jn.1995.73.2.820
https://doi.org/10.1080/02701367.2015.1012578
https://doi.org/10.1177/0031512519895632

Melnikov A.A. et al.
Proprioceptive Control of Upper Limb Muscles in Sambo Athletes

5. Proske U., Gandevia S.C. The Proprioceptive Senses: Their Roles in Signaling Body Shape, Body Position
and Movement, and Muscle Force. Physiol. Rev., 2012, vol. 92, no. 4, pp. 1651-1697. https://doi.org/10.1152/
physrev.00048.2011

6. Kato K., Vogt T., Kanosue K. Brain Activity Underlying Muscle Relaxation. Front. Physiol., 2019, vol. 10. Art.
no. 1457. https://doi.org/10.3389/fphys.2019.01457

7. Ohtaka C., Fujiwara M. Control Strategies for Accurate Force Generation and Relaxation. Percept. Mot. Skills,
2016, vol. 123, no. 2, pp. 489-507. https://doi.org/10.1177/0031512516664778

8. Han J., Waddington G., Anson J., Adams R. Level of Competitive Success Achieved by Elite Athletes and
Multi-Joint Proprioceptive Ability. J. Sci. Med. Sport, 2015, vol. 18, no. 1, pp. 77-81. https://doi.org/10.1016/].
jsams.2013.11.013

9. Niespodzinski B., Kochanowicz A., Mieszkowski J., Piskorska E., Zychowska M. Relationship Between Joint
Position Sense, Force Sense, and Muscle Strength and the Impact of Gymnastic Training on Proprioception. Biomed.
Res. Int., 2018, vol. 2018. Art. no. 5353242. https://doi.org/10.1155/2018/5353242

10. Niespodzinski B., Mieszkowski J., Sawczyn S., Kochanowicz K., Szulc A., Zasada M., Kochanowicz A. Elbow
Joint Position and Force Senses in Young and Adult Untrained People and Gymnasts. /nt. J. Environ. Res. Public Health,
2022, vol. 19, no. 13. Art. no. 7592. https://doi.org/10.3390/ijerph19137592

11. Salles J.I., Velasques B., Cossich V., Nicoliche E., Ribeiro P., Amaral M.V., Motta G. Strength Training and
Shoulder Proprioception. J. Athl. Train., 2015, vol. 50, no. 3, pp. 277-280. https://doi.org/10.4085/1062-6050-49.3.84

12. Salles J.I., Guimaraes J.M., Filho G.M., Morrissey D. Effect of a Specific Exercise Strategy on Strength and
Proprioception in Volleyball Players with Infraspinatus Muscle Atrophy. Scand. J. Med. Sci. Sports, 2018, vol. 28, no. 9,
pp. 2093-2099. https://doi.org/10.1111/sms.13216

Hocmynuna é pedakyuro 18.10.2023 / Odobpena nocne peyersuposarus 19.01.2024 / Ipunsama k nyonukayuu 23.01.2024.
Submitted 18 October 2023 / Approved after reviewing 19 January 2024 / Accepted for publication 23 January 2024.

337


https://doi.org/10.1152/physrev.00048.2011
https://doi.org/10.1152/physrev.00048.2011
https://doi.org/10.3389/fphys.2019.01457
https://doi.org/10.1177/0031512516664778
https://doi.org/10.1016/j.jsams.2013.11.013
https://doi.org/10.1016/j.jsams.2013.11.013
https://doi.org/10.1155/2018/5353242
https://doi.org/10.3390/ijerph19137592
https://doi.org/10.4085/1062-6050-49.3.84
https://doi.org/10.1111/sms.13216

