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Pedepar:

1. Po60Ty NpHCBSIYEHO BUBYEHHIO IPOLIECIB KOOPAMHALl IEHTPaJIbHUX MOTOPHUX KoMmaHy, (LIMK), siki HanxonsaTs o
M’s13iB PyK JIIOAVHU MiJl 4ac peasisallii IBOCYTr1000BUX LUKIIYHUX PYXiB PyKU 3 MOCTIMHAM 30BHIlIHIM
HaBaHTaK€HHSM Ta CUHXPOHHUX OiMaHyaJIbHUX PYXiB pyKu JIIOOUHU. SIK KopessaTy inTeHcuBHOCTI IIMK
PO3IJISAQINCH [TIOTOYHI aMIUITy14 BUIIPSIMIIEHUX Ta ycepegHeHux EMT, 1o BiiBOOUIMCE Bifl Ms13iB [171€40BOTO
nosicy ta miievent. [lopiBHioBanu ycepeaHeHi nosepxHesi EMI' M'3iB JIIKTbOBOTO Ta I17I€40BOTO CYIJIO6IB 1151
JOTHPHOX MOKJIMBUX KOMOIHAIIi} HAaNpSIMKIB HaBaHTaXXEHHS Ta pyxy. [HTeHcuBHOCTI EMI' 3Ha4HOIO Mipoio
KOPEJIIOBAJIY 3 XBUJISIMM MOMEHTY CUJIM, PO3PAaX0BaHUM [IJIS1 BiZITIOBiTHOTO Cyrj06a. MOTOpHi KOMaHI1 KPYyrOBUX
IBOCYIJIOOOBUX PYXiB PYKU II€PEBAKHO IOB'sI3aHi 3i 3MiHAMY MOMEHTIB CUJIY MIJIEY0BOrO Ta JIIKTbOBOTO CYTJIO0IB i
MOJIYJIIOIOTBCS BiJITIOBITHO 4O €KCLIEHTPUYHOTO a60 KOHLIEHTPUYHOTO XapaKTepy M'sI30BUX CKOPOUEHb Ha Pi3HUX

IinsiHKax Tpaektopii pyxy. JocminkeHi oco6suBOCTi QyHKIiOHANIBHOI B3aeMoii (CuHepriil) M'si3iB 1pu



CKOOPJMHOBAHUX NE€PEMILIEHHSX 1JIEYOBUX JIAHOK Ta MePEeIIiy B yMOBaX peasisalii TeCT-PyXiB. BUABI€HO BIIMB
¢daxTopa MmMBUIKOCTI Ha fUHaMiyHi KomnioHeHTU LIMK, anpecoBanux pociimkeHum m'si3am. CTaTUCTUYHO 3HAYyIIi
BigmiHHOCTI Mk amItitygamu EMI ipu pyxax «Ha cebe» Ta «Bif, cedbe» 0ysu 3apeeCTpOBaHi B KOXKHOTO 3 M'S3iB;
BiMIHHOCTI JMHAMIYHMX Ta CTATUYHMX KOMIIOHEHTIB EMI' B yMOBax [Iii 30BHIIIHIX HABAHTA)KEHb PI3HUX HAIIPSAMKIB
TaKOX OyJIM 3HAYYLIMMU. SIK BUSBUIIOCS, IIPOTSTOM 37ilicHeHHs pyxiB LIMK, 1m0 HaAXoaSITh 40 3TMHAYIB JIIKTbOBUX
CyrJy106iB, 6y7u 6isbll BapiabesbHUMU («THYYKUMU») TopiBHSHO 3 IIMK 1o posrunauis nedeil. 3i 36iablieHIMU
TPUBAJIOCTi aKTUBHUX (a3 pyxy, aMILITyAa JUHaMiYHUX KoMnoHeHTiB D1i D2 EMT Bcix mociifiKyBaHUX M's13iB
3MEHIIyBajacs Ipu 000X HaIpsIMKaxX 30BHIIIHBOTO HaBaHTaXXeHHS1. PiBeHb cHXpOHi3anii EMI'-akTUBHOCTI «y pyxax
BECJIyBaHHS» OLHOMMEHHUX M'S3iB JIiBOI Ta IIPaBoi PyK MaB TEHEHIIIO 10 3HUKEHHSI B yMOBax HassBHOCTi 30pOBOTO
3BOPOTHOTO 3B'513KY. CJIiJi IPUIIYCTUTH, 110 3BOPOTHiN 30pOBHUIi 3B'SI30K MO>KE ITiJICUIIIOBATH KOTHITUBHI BIJIUBU B
CHACTEMi PyXOBOTO KOHTPOJIIO, i, TAKMUM YMHOM, 3HXKY€ aBTOMATU3M PYXiB i HA6/MDKye iX BUKOHAHHS [10 PiBHS

Bi3yasIbHO KOHTPOJIbOBAaHMX GiMaHyaJIbHUX PYXiB.

2. Thesis is devoted to analysis of the central motor commands (CMCs) arriving to the muscles of human arms
during fulfillment: 1) cyclic movements of the hand under action of the constant tangential elastic load; 2)
synchronous bimanual “rowing-type” movements. Amplitudes of the full-wave rectified and averaged EMGs were
used to estimate intensities of the CMCs. The EMGs recorded from the elbow and shoulder muscles were
compared for four possible combinations in directions of the movement and the applied load. The EMG intensities
were significantly correlated with the force torques at the corresponding joints. Motor commands of circular two-
joint movements of the hand are mainly associated with the torque changes at the shoulder and elbow joints, being
modulated in accordance with the eccentric or concentric type of the muscle contractions at different parts of the
movement trajectories. The features of the functional interaction (synergies) of muscles during coordinated
movements of the shoulder links and forearms during the test movements are described. The influence of the
velocity factor on the dynamic components of the CMCs was revealed. Statistically significant differences between
the EMG amplitudes during the "pull” and "push" movements were registered in each of the muscles; differences in
dynamic and static EMG components under the action of external loads of different directions were also
significant. It has been shown that the CMCs coming to the elbow flexors were more variable (“flexible”) compared
to the shoulder extensors. With an increase in the duration of the active phases of movement, the amplitudes of
the dynamic EMG components D1 and D2 decreased for both directions of the external load in all studied muscles.
The level of synchronization and EMG - activity “in rowing-type movements” of the left and right arm muscles of
the same name tended to decrease in the presence of visual feedback. It could be assumed that in the presence of
visual feedback, the cognitive influence on the control of “rowing-type movements” is heightened, so such
movements become to closer to the bimanual, visually controlled movements.
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