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Pedepar:

1. Po6oTa nmpucBsiyeHa BUBYEHHIO HEMiHiMHUX edeKTiB nepeadi CUTrHajiB B CUCTEMI MOTOHEMPOH-M's13. B nocifgax
Ha TBaprHaX IIPOBOANIIOCS NOCIiIKEHHS MiANOPOroBoOi akTUBAaLii ClIiHaJIbLHUX MOTOHEVPOHIB. AHaJIi3 pO3MOALTY
ammityg okpemux 3I1CIT Ha Mem6paHi MOTOHENPOHIB B yMOBaX IIPUPOJHOrO 30YIPKEHHS M'SI30BUX
IIPOIIPiOLENITOPIB B cucTeMi pedieKCcy Ha PO3TATHEHHS M'si3a HaJlaB 3MOT'y CTBOPUTH MaTeMaTUYHYy MOZesb CyMallii
nooauHokux 3I1CII, 1m0 703BOANIO BCTAHOBUTH JBOXKOMITIOHEHTHUI CKJ1aJ, BUKJIMKAHOI fAenosspu3atii. [lepmuii
KOMIIOHEHT BifITBOPIOE IIPOLIEC HU3bKOYACTOTHOI inbTpallii 30yAKyI0UUX IOCTCUHANITUYHUX CTPYMIB B CHHAIICAX,
110 PO3TaLIOBaHi Ha COMI Ta HANOIMKYNX NEHIPUTAX, TOZl K IPYTUH, B IKOMY HEMOJKJIMBO BUITIUTH OKpeMi
IIOCTCHHAIITAYHi peakliii, Binobpaxkae iHTerpajbHy aKTUBHICTh CUHAIICIB Ha BifjasieHuX AeHapuTax. Takox 6yna
BMBYEHA 3aJIEXKHICTB IIOpOra reHepatii noreHuiany Aii Bifi 4aCTOTU aKTMBHOCTI MOTOHENPOHIB B CUCTEMI CTPETY-
pediexcy; B 6i/IbIIOCTI KJIITUH CIOCTEPIraaoch MiBUIIEHHS MOPOTiB 3 YaCTOTOIO, ajie i 6yJI0 3apeecTpPOBaHe ix

3MEHIIEeHHs. B yMoOBax IUKIIYHUX 3MiH YaCTOTHU BUKJIMKAHOI aKTUBHOCTI Ha OKpeMUX ii pasax MosKke criocTepiratucs



4K IIO3UTUBHA, TAK i HETaTUBHA KOPEJIALIis [opora re’epauii noreHuiany Aii 3 4acToTor. B gociigax Ha J04gx
BMBYAJIMCS OOBLUIbHI IBOCYTJIO0H] pyxy pyKU. Bysio BCTaHOBJIEHO, 1110 AUHAMIYHI KoMIIOHeHTH EMT, ski
CYIIPOBOMXYIOTb PYXY IOBiJIbHOTO IIEPEXOAY 3 OJHOI TOUKU OIlepalliffHOro NpoCTOPY [0 iHIIOi, B 6i7IbIIOCT]
BUIIQJIKiB MOXYTb OyTU PO3KJa/leHi Ha OKPeMi KOMIIOHEHTH, I10B's13aHi 3 pyXaMu B OKPeMUX CyI106ax. LieHTpasbHi
KOMaH[Y KepyBaHHS JBOCYIJIOOHUMU pyXxaMu (POPMYIOTbCS 32 IPUHLIUIIOM CYIEPIO3ULlii, TOOTO BOHU MOXYTb
PO3KJIaziaTrCs Ha Gisbll IIPOCTI, 1110 BiANOBIZAI0OTh KOMaHAaM [IpY BUKOHAHHI PYXiB B OKpeMUX cyriobax. Takum
YMHOM, MOTOPHUI KOHTPOJIb MOXE 6yTH NIOOYZ0BaHUI Ha OCHOBI iepapxiyHoi Mogesi cynepno3uLiii 6ij1bl IPOCTUX
6a30BUX IPOrpam pyxy. Jociigu eKCliepyuMeHTaIbHOI MOZEJIi B3aeMOZii M'I3iB-aHTaroHICTiB [MOKa3auy, o
BMBYEHHSI LIEHTPaJIbHUX MEXaHi3MiB PyXOBOTO KOHTPOJIIO HEMO>KJIMBe 6e3 AeTanbHoi indopmaliii 1po rictepesucHi
edeKTy B CUCTeMi M'sI3iB-aHTaroHicTiB. B ekcriepuMeHTax Ha HAPKOTU30BaHUX KOTax IMPOBENEHO KiJIbKiCHUI aHali3
PELUNPOKHOrO Ta KOAKTUBALIMHOTO TUIIiB aKTUBALil M's13iB-aHTarOHICTiB LITYyYHOTO Cyrjo6a. BctaHoBiEHO, Mo
PELUIIPOKHA aKTHBALlisl € Hai6ibI IPUIATHOO JJ1s1 YIPABIiHHS, K aMIUIITY010, TaK i IBUIKICTIO PyXiB B CyIJIO0i;
KOaKTUBallisi M'sI3iB BUSBUIIACS. HANOiIbIl IPUAATHOIO /1J1s1 BMEHIIEHHS BIIJIMBY eeKTiB Micsaii nonepegHboro pyxy
B CYIJ100i Ta nepenicTopii akTyBaii M's3iB.

2. Thesis is devoted to study of nonlinear effects of signal transmission in the system of motoneurons-muscle. In
experiments on animals we studied subthreshold activation of spinal motoneurons. Analysis of amplitude
distribution of separate EPSPs on motoneuron membrane during natural activation of muscle proprioceptors in
the system of stretch-reflex allowed us to create mathematical model of integration of separate EPSPs. This
revealed two-component structure of evoked depolarization. First component reproduced the process of low-
frequency filtration of excitatory postsynaptic currents in synapses located on the somatic membrane and the
nearest dendrites. Second one, where one could not separate single EPSPs, showed integral synaptic activity of
distal dendrites. We also studied the dependence of the spike generation threshold on the frequency of
motoneuron activity in the stretch-reflex. Majority of cells demonstrated rise of the threshold with frequency but
decrease of the level was observed also. During cyclic change of frequency of evoked activity in its separate stages
we noticed both positive and negative correlation of the spike threshold to the frequency. In experiments with
humans we studied voluntary two-joint movement of the arm. We concluded that dynamic component of EMG
activity during transition from one point of operational space to another could be decomposed on separate
components related to single-joint movements. Central commands of motor control could be formed by principle
of superposition when the command could be composed from more simple commands related to movements in
single joints. Thereby the motor control could be constructed on the basis of hierarchic model of superposition of
basic programs of movement. The investigation of the experimental model of interaction of antagonistic muscles
showed that study of central mechanism of motor control is impossible without detailed information about
hysteretic effects in the system of antagonistic muscles. In the experiments on anaesthetized cats we made
quantitative analysis reciprocal and coactivation patterns of activation of antagonistic muscles of experimental
model of joint. We concluded that reciprocal activation was the most appropriate for the control of both amplitude
and velocity of movement in the join. Coactivation of muscles was the most suitable for reduction of aftereffects of
preceding movement in the joint and prehistory of muscle activation.
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