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Pedepar:

1. Po60Ty puCBsSY€HO BU3HAYEHHIO 0COOIMBOCTEN NaTepHiB EMI'-akTUBHOCTI Ta LieHTpasIbHOI KOOpAMHALLl M's13iB
I1IJIEY0BOrO TOSICY Ta I1JIeYa JIIOJVHYA B YMOBaX 30POBOTO BiJJICTEXKEHHS 3yCUJIb DYKU Ta ii ITOJIOKEHHS B
onepauifiHomy nnpocropi. [lToTouHi amniTy iy BUnpsimieHux ta ycepegHenux EMI, siki peecTpyBanu Bif M's3iB
IIJIEYOBOrO MOSICY Ta IIJIeYa, PO3MJISAINACDH K KopendaTy inTeHcuBHOCTI LIMK. BetaHoBiieHo, mo npu ¢popMyBaHHi
i30METPUYHOTrO 3yCUJIJIS, OAHAKOBOTO B YCiX HaNPSIMKax BiTHOCHO TOYKM HOTO IIPUKJIAIaHHS, aKTUBHICTDb
PO3rMHayviB BUHMKAJIA IEPEBAXKHO NPY PO3TMHAHHI y IJIEYOBOMY Ta JIIKTbOBOMY CYyIJI06ax, TOJi SIK y 3rMHaYaxX BOHA
CIlocTepirasacs B ycCix HalpsIMKax 3yCuui, a ii MakcrMasibHa aMILIiTy A 6yjia CIIpPsIMOBAHA Y 6iK 3rMHaHHS.
[lepen6avyaeTbes, O aKTUBHICTb M'SI3iB pYKM IIPY BUKOHAHHI 3aBJIaHHS B yMOBaX BiJICTEXXEHHS LIiJIbOBOTO CUTHAIY Y

BUIJISIZi KOJIa OpPraHi3oBaHa 3a IPUHLUIIOM CUHEPTIH, SKi MOXyTb OyTH [10B513aHi 3 0COOIMBOCTSIMU 3aBIAHHS.



I[TokazaHo BigmiHHOCTI ammiTy EMI 1py npoTUiesKHUX HalpsIMKaX BEKTOPY 3YCUJLISI Ta KOAKTUBALLiSl M'SI3iB-
3TMHAYIB, Y TOM Yac K pO3rvHayi IPOSIBIISIIIM CBOIO aKTUBHICTD JIMIIIE B MEKaX CBOIX PYHKUiIMHUX CEKTOPIB.
Br3Havany CIiBBiIHOLIEHHS PiBHIB BUNIPSIMIIEHOI Ta ycepegHeHoi EMI' B yMOBax IOCTYIIaJIbHOTO PO3BUTKY 3YCUJLIIS
B3[I0BX JIIHITHMX TPA€KTOPi# 17151 BOCbMU Pi3HUX HANPSIMKIB. BiporifHi posiBu ricrepesucy 0yyM 3apeeCcTpOBaHi y
118 Bunagxax (46 %). l'ictepesuc, netJs sIKOro 418 CliBBigHOmEHHS piBeHb EMI - 3ycuiiis opieHTyBanacs 3a X00M
rOIVHHUKOBOI CTPiJIKY, criocTepirases B 107 Bunazaxax (ado 91 %); B 11 Bunagkax (9 %) Bigmivasnacs netis,
Opi€eHTOBaHa MIPOTU X0y TOAVMHHMKOBOI CTPiNKY. BrcCI0BI€HO IpUNYIIEHHS, 110 IPosBU rictepe3ucy EMI'-
aKTMBHOCTI B yMOBaX OINMCAHUX TECTIB MOB'SI3aHi 3 pO30DKHOCTSIMU NPOLECIB PEKPYTYBaHHS / IePEKPYTyBaHHS
PYXOBHUX OIMHULB Y I1epebiry NprupoaHoi akTuBaLii M'a3iB. OnucaHi narepau EMI y nepe6iry noBinbHUX pyxiB
B3[10BX NapapoHTaNIbHUX TpaeKTopill. [TokazaHo, o EMT sk M's13iB 3ruHadiB, Tak i po3ruHaviB JeMOHCTPYBalu
CUJIBHUY ricTepe3nc (MeTJli IPOTU Ta MPOTU FOJMHHUKOBOI CTPJIKM Bif[IOBiIHO). 3rMHAaYi JIiKTbOBOTO Ta I1JIEY0BOTO
Cyry06iB MPOJEMOHCTPYBA/IA CUHEPTreTUYHY YHi(iKallilo, IepeBa)KHO aKTUBYIOUNCh IIPU CTBOPEHHI PYKOIO 3yCUJLIIS
y 6iK 3TMHAHHS CyrJ106iB, IPY YOMY IOJIiOHA CUHEPTisl IPOSBIIsIach pO3rMHaYaMu 000X CYIJI00iB y peakuisx Ha
po3ruHaibHi 3ycuis. [lokaszaHo, 10 A8 OibIl AUCTATIbHUX I10JI0KEHD €(PEKTH CUHEPTii 3MiHIOBaINUCh B Pi3HUX
HaMpsIMKax, 30i/IbIIYI0YMCh B 3rMHAYAX Ta 3MEHIIYIOYMCh B po3ruHadax. OTpUMaHi pe3yabTaTy JO3BOJISIIOTh
3pOOUTH BUCHOBOK, IO TiCTEPE3UCHI BJACTUBOCTI M'SI30BOTO CKOPOYEHHSI Ta TIOB'S13aHi 3 HUMU XapaKTEPUCTUKU
nepepayi curHajay B CUCTEMI yIIPaBJliHHS pyXOM IIPU3BOASTH O CUJIbHUX, IIOB'SI3aHUX 3 ricTepe3ucom monudikarii

LHEHTPAJIbHUX KOMAH[, IO HAOAXOIATH 1O M'a3iB I'[l,IL 4qac piBHI/IX PYXOBUX 3aBIdHb.

2. The work is devoted to determining the features of the patterns of EMG activity and the central coordination of
the muscles of the shoulder girdle and shoulder of a human in conditions of visual tracking of the efforts of the
hand and its position in the operating space. The current amplitudes of the rectified and averaged EMGs, which
were recorded from the muscles of the shoulder girdle and shoulder, were considered as correlates of the CMC
intensity. It was found that when forming an isometric force, the same in all directions relative to the point of its
application, the activity of extensors occurred mainly during extension in the shoulder and elbow joints, while in
flexors it was observed in all directions, and its maximum amplitude was directed towards bending. It is assumed
that the activity of the muscles of the hand during the task in terms of tracking the target signal in a circle is
organized on the principle of synergies, which may be related to the characteristics of the task. Differences in EMG
amplitudes in opposite directions of the force vector and coactivation of flexor muscles were shown, while
extensors showed their activity only within their functional sectors. The ratio of the levels of the rectified and
averaged EMG was analyzed under conditions of the progressive development of the effort along linear trajectories
for eight different directions. Possible manifestations of hysteresis were recorded in 118 cases (46%). Hysteresis,
the loop of which for the ratio of the EMG force level was oriented clockwise, was observed in 107 cases (or 91%); in
11 cases (9%), a loop oriented counterclockwise was noted. It was suggested that the manifestations of hysteresis
of EMG activity under the conditions of the described tests are associated with disagreements in the processes of
recruiting / de-recruiting motor units during natural muscle activation. The central nervous system, obviously,
shows high flexibility in determining the type of nonlinear muscle activation during the generation of two joint
isometric efforts created by the hand. EMG patterns in the course of slow movements along parafrontal
trajectories are described. EMGs in both flexor and extensor muscles have been shown to show strong hysteresis
(loops counterclockwise and counterclockwise, respectively). The flexors of the elbow and shoulder joints showed
synergistic unification, mainly activating when creating a hand force in the direction of flexion of the joints, and
similar synergy was manifested by extensors of both joints in response to extensor forces. It is shown that for
more distal positions the synergy effects changed in different directions, increasing in flexors and decreasing in
extensors. The obtained results allow us to conclude that the hysteresis properties of muscle contraction and
related signal transmission characteristics in the motion control system lead to strong, hysteresis-related
modifications of the central commands coming to the muscles during different motor tasks.
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