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«HenoBe4yecknn Mo3r u ynpasrneHne aBmxXeHnAMmn»

[. 6uon. Hayk, npodeccop kadeapbl U3NoNorum Yenoseka U X1BOTHbIX Buonoruyeckoro
akynsteta MY nm. M.B. JlomoHocoBa. Npenogaet Ha Buonornieckom, MeauLIMHCKOM

1 ncuxornormyeckom chakynsretax MITY, a Takke Ha NCUXoNornyeckux akynsreTax HeCKOMNbKMUX
BbICLIMX y4ebHbIX 3aBegeHnin Mocksbl

Vyacheslav A. Dubynin

Lomonosov Moscow State University (Moscow, Russia)

«Human brain and motor control»

Dr. hab. in Biology, professor of Lomonosov Moscow State University, Faculty of Biology,
Humar mfl animals' physiology department

Mo3r 4efioBeka COCTOUT MpUMeEpPHO M3 90 MApA. HEWPOHOB, MpUYeM ABE TPETU U3 HUX TaK WM MHa4ve CBA3aHbI
C perynsaumen ABvKXeHnin. Miepapxmns MOTOPHBIX LIEHTPOB rO/IOBHOMO M CMIMHHOIO MO3ra BeCcbMa C/I0KHa 1 obecreynsaert
yeTbipe 6a30BbIX TUMNa ABUraTeNbHbIX NMpPoOrpamMMm: pedneKTOpHble, NTOKOMOTOPHbIE, MPOU3BOJIbHbIE,
aBTOMaTM3UPOBAHHbIE. MOCNEAHNIA U3 HUX SBMISETCS «BEPLLNHON» ABUraTENIbHOro 06y4eHns n popMUPOBaHNS MOTOPHbIX
HaBbIKOB (B TOM YMCe, B Clydae cropTa 1 60eBbIX UCKYCCTB). Hanbonee 3HauMMble yHacTHUKM NpoLecca ABUraTelbHoro
06YyYeHNs — MO3KEYOK M HazarbHble raHrNMK; MYHKLUMIO BbICLLEro YNpaBAsioLLEero LeHTpa BbINOMHSET SI06Has 4015 KOpbl
60nbLLUMX NOMYLLIAPUIA. B CTaHOBNEHWM 1 3aKPErnIEHU MOTOPHOM («MPOLEAYPHOI» ) NaMSATU YHUKaNbHYIO U Ype3BblYaiiHO
3HauYMMyI0 pOfib MrpaloT MPOLECChl MHIMBUPOBAHWUS, CAEPXKMBAHWUSA W36bITOUYHbIX ABUraTeNbHbIX MNPOSBNEHWIA.
HakonneHne nnacTMyecknx U3MEHeHW B HEMPOCETSAX MOTOPHbIX LIEHTPOB MO3BOJISIET NPU MHOrOKPATHON NOBTOPHOM
peanu3auun (TPEHWMPOBKE) MOCTEMEHHO YJ/y4yllaTh CKOPOCTb, TOYHOCTb, KOOPAMHALMIO KakK OTAENbHbIX ABWKEHUN
(MO3XEYOK), TaK U MPOTSXKEHHbIX BO BPEMEHU MOTOPHbIX MporpaMm (6a3anbHble raHrnuMu). MapannensHo ynyywaercs
CMOCOBHOCTb OCO3HAHHOrO KOHTPOJIS YEIOBEKOM MHOMMX APYrvMX yHKUMIA MO3ra U MCUXMKKU, B TOM YMCNE NPOSBNEHNIA
aKTUBHOCTW MeHTasbHbIX LEeHTPOB (cdepbl MbIlLUMEHNUs, NMPUHATUS PELIEHWI), LeHTPOB NoTpebHOCTEeN N MOTVBALIMIA.
B pesynbTtaTe (hopMUPYIOTCS AOMOMHUTENbHBIE PECYPChI MO CAEPXKMBAHMIO NPOSIBNEHUA TPEBOXXHOCTU U arpecCMBHOCTH,
NPOYUX HEraTUBHbLIX 3MOLMOHANbHbLIX (EHOMEHOB (3aBUCTb, PEBHOCTb); pacTeT CnoCOBHOCTb TOPMOXEHMUS
UMMY/IbCUBHBIX MOBEAEHYECKMX peakuuil. BMecTe C TeM, CyllecTByeT M 0bpaTHbI Mpouecc: MeToAbl BOCMUTAHUA
NMYHOCTM (B TOM 4uCiie — TPaAWLUMOHHbIE), pa3BMBatoLMe CMOCOBHOCTU CAaMOKOHTPONS M OCO3HAHHOCTU MO3BONSIOT
YCKOPUTb U caenaTthb 6onee 3chdeKTMBHOM BbIpabOTKYy ABUraTe/IbHON NaMATH, HAKOM/IEHNE MOTOPHbIX HABbIKOB.

The human brain consists of about 90 billion neurons, and two-thirds of them are somehow connected with the regulation
of movements. The hierarchy of motor centers of the brain and spinal cord is very complex and provides four basic types
of motor programs: reflex, locomotive, arbitrary, automated. The latter is the “pinnacle” of motor training and
the formation of motor skills (including the case of sports and martial arts). The cerebellum and basal ganglia are the most
significant participants in motor learning; the frontal lobe of the cerebral cortex serves as the supreme control center.
In the process of formation and consolidation of motor (“procedural”) memory a unique and extremely important role
is played by the processes of inhibition, deterrence of excessive motor manifestations. The accumulation of plastic changes
in the neural networks of motor centers allows for multiple re-implementation (training) to gradually improve the speed,
accuracy, coordination of individual movements (cerevbellum) and extended in time motor programs (basal ganglia).
In parallel, the ability of conscious control of many other functions of the brain and psyche, including manifestations of
activity of mental centers (spheres of thinking, decision-making), centers of needs and motivations, improves. As a result,
additional resources are formed to contain manifestations of anxiety and aggression, other negative emotional phenomena
(envy, jealousy); the ability to inhibit impulsive behavioral reactions is growing. At the same time, there is also a reverse
process: methods of education of the personality (including traditional), developing abilities of self — control and awareness
allow to accelerate and make more effective development of motor memory, accumulation of motor skills.
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