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Pestome. BeedeHue. AkTyanbHOCTb paboTbl 06ycnoBneHa noTpe6HOCTbI0 (opMUpOBaHMS aMOMaEKCTPUN Kak
MaHyanbHOro HaBblka OyayLWMX XMPYProB ANs YCKOPEHWS BbINMOMIHEHNS onepaLuin, MUHUMU3aLmMn TpaBMaTu3agmum
cneunanucTa, a Takxe CHUKEHUS pucka 3aboneBaHns reMOKOHTaKTHbIMU MHeKLMIMU. AMOUAEKCTPUIO MOXHO pas-
BMBATb C MOMOLLbIO BbIMOHEHMS CreLnanbHbIX yNpaxHeHWn AoMa, a 00bEKTUBHYH OLEHKY M3MEHEHWI COCTOSHUS
HEPBHO-MbILLIEYHOrO annapaTa NPOBOANTbL C MOMOLLbI0 NOBEPXHOCTHOW anekTpomuorpaduu (AMT). Lenb uccne-
doeaHusi — pa3paboTtka apheKTUBHOrO BapuaHTa ynpaxHeHuA 4ns pasBUTUS MENKO MOTOPUKM C NPUMEHEHNEM
OMT-oLeHKM AnHaMUKK PYHKLMOHANBHOTO COCTOSHUA ABUraTeNbHbIX AUHUL MbILIL, NPeANneYnii HeBeLyLEeN PyKN.
Mamepuanbi u memodsbl. B necsatugHeBHOM akcnepumeHTe yyacteoBanu 20 yenosek B Bospacte 18-23 nert, koTo-
pble BbINN paBHOMEPHO pa3feneHbl Ha ABe rpynmbl, 06€ U3 KOTOPbLIX OAWH Pa3 B CYTKM BbINMOMHSANMN YNPaXHEHUS ANs
Pa3BUTUS MENKOWM MOTOPWKM NanbLeB pyK, BTOpas rpynna npyu 3TOM JONOMHUTENBHO BbINOMHSANA YNPaXHEHUS ANs
pa3BUTUS MexnonyLlapHbix cea3eir. Peructpaums OMI ocyllectansnace npy nomMoLm anekTpoMmuorpada Biopac
Student LAB Basic Systems. [JocToBepHOCTb pasnunuunii 3aBUCUMbIX BbIGOPOK Onpeensnn ¢ NoOMOLLbI0 Henapame-
Tpu4eckoro kputepus MaHHa-YWTHW, 4Ns 3aBUCUMbIX BbIOOPOK NPUMEHSANN KpUTEPUIA YUIKOKCOHA. Pe3ynbmamel.
BbinonHeHne TpeHnHra no pasBUTUI0 MENKOK MOTOPUKM B COMETAHWN C YNPAXHEHWUAMU, aKTUBMPYOLWMMN paboTy
ABYX NofyLapui ronoBHoro mo3ara, bonee apekTBHO cNOocobCTBYET pa3BUTMIO MOTOPUKN HEpaboyen pyku.
dopMuUpoBaHne MEXNONYLLApHbIX B3aMMOAENCTBUIA YBENUYMBAET KONIMYECTBO BOBIIEYEHHbIX ABUraTENbHbIX eau-
HWL W CTENEHb UX CUHXPOHM3aLMN. Bbieodbl. Pa3BnTie MeXnonyLapHbIx CBs3ern no3sonset 6onee aphekTnBHO
ocBanBaTb MaHWUMynALuMM Hepaboyemn pyKkoil 3a CYET BOBIIEYEHUS B NPOLLECC COKPALLEHNS MbILuL, 60NbLlIero yucna
ABUraTenbHbIX eANHNL,
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Abstract. Introduction. The relevance of the work is due to the need to develop ambidexterity as a manual skill of
future surgeons in order to speed up the performance of operations and minimize trauma to the specialist, as well as
reduce the risk of blood-borne infections. Ambidexterity can be developed by performing special exercises at home,
and an objective assessment of changes in the state of the neuromuscular apparatus can be carried out using surface
electromyography. The aim of the study is to develop an effective version of exercises for the development of fine motor
skills using EMG assessment of the dynamics of the functional state of the motor units of the muscles of the forearms of
the non-dominant hand. Materials and methods. The ten-day experiment involved 10 people aged 18-23 years, who
were evenly divided into two groups, which once a day performed exercises to develop fine motor skills of the fingers,
and the second group additionally performed exercises to develop interhemispheric connections. EMG registration was
carried out by electromyograph Biopac Student LAB Basic Systems. The reliability of differences in dependent samples
was determined using the nonparametric Mann-Whitney criterion; for dependent samples, the Wilcoxon criterion was used.
Results. Performing fine motor skills training in combination with exercises that activate the work of both hemispheres
of the brain more effectively contributes to the development of motor skills of the non-working hand. The formation of
interhemispheric interactions increases the number of involved motor units and the degree of their synchronization.
Conclusion. The development of interhemispheric connections allows for more effective mastery of manipulations with
the non-working hand due to the involvement of a larger number of motor units in the process of muscle contraction.

Keywords: ambidexterity, electromyography, fine motor skills

BBEJEHUE

dopmMupoBaHMe MaHyanbHbIX HaBbIKOB — OAMH U3 3reMeH-
TOB MOLTOTOBKN XVPYProB BbICLUMMI MERULMHCKMMU Y4eBHBIMM
3aBegeHnamu [1]. Micnonb3oBaHne He TOMbKO NpaBoil, HO M NEBOK
pykn — ambuaekcTpus — no3BONSIET BO BPEMS MPOBEAEHMS One-
pauni He nepeknagpiBaTb MHCTPYMEHTbI M3 OAHOW PYKM B OPYrYyHO,
TEM CaMbIM MMETb BO3MOXHOCTb BbINOMHEHUS XWUPYPrUYECKUX
MaHunynsumin Hepaboyei pykoi [2]. OBoepykocTb Takke cnocob-
cTByeT Goree NpogyKTMBHOMY Mpoueccy obyyeHus, yMeHbLiaeT
06LWMn ypoBEHb 3MOLIMOHAMNBHOTO CTPecca W MCUXMYECKOM Ha-
rpy3ku [3, 4]. YMeHne nonb3oBaTtbCs HeBeayLUein pyKon MUHUMU3N-
pyeT TpaBMaTWU3aLuMio CreupanmcTa, CHUXaeT puck 3aboneBaHus
Pa3nMYHLIMA FEMOKOHTAKTHBIMI MHEKLUMAMU, @ TaKkKe MOHKaeT
ypoBeHb Anckomdopta G0MBbHOMO, YBENNYMBAET CKOPOCTb 1 Kave-
CTBO OCYLLIECTBNISIEMOW MPOLeAYpbI, CMOCOBCTBYS CHXKEHWIO MOKa-
3aTenei XMpypruyeckoro ctpecca W BbICTPOMY BOCCTAHOBMEHWIO
nauueHTa [5].

OB6bI4HO MaHyanbHble HaBbIKM Pa3BKBAIOT C MOMOLLbIO CrieLu-
anbHbIX TpeHaxepoB [6]. Ho ambuaekcTpuio MoXHO s heKTUBHO
pasBnBaTh C MOMOLLbBI BbIMOMHEHWS CneLmManbHbIX YNpaxHEHUIA
aoma [7]. Ans 0ObeKTUBHOM OLEHKA MBMEHEHUIA COCTOSIHUS [BU-
raTenbHbix eguHuy (OE) B GuomexaHuke, aproHoMuke u cnop-
TUBHBIX MCCMEJ0BaHNAX NPUMEHSIOT anekTpomuorpaduio (OMI)
[7, 8]. meHHO DM ABnsieTCA NOAXOAAWMM METOAOM AMNS OLEH-
ki (h13MONOrMYecKMX NpoLieCccoB, NPOUCXOASALLMX B HEPBHO-MbI-
LUeYyHOM annapate B npolecce HapaboTku cneuuanbHbiX ABUra-
TENbHbIX HaBbIKOB Hepaboyen pyku [9].

LESTb UCCNENOBAHUA

Llenbto nccnenoBaHus sBnseTcs paspadotka ahdeKTUBHOro
BapuaHTa ynpaxHeHWi Ans pasBuTHsi MENKOA MOTOPUKM C NpuMe-

HeHneM Ml — OLEHKM AUHAMUKM (DYHKLIMOHAMNBHOTO COCTOSIHMS
ABUraTenbHbIX e4UHUL, MbILLL, MPeanneynini HeBeayLLen pyKu.

MATEPWUAIbI U METOAbI

B mecatugHeBHOM akcnepumenTe yyactBoBann 20 4enosek
B BO3pacTe oT 18 no 23 ner, koTopble Oblnn paBHOMEPHO pa3ae-
neHbl Ha ABe rpynnbl. O6e rpynmbl OAWH pa3 B CYTKW BbIMNOMHSNN
YNpaxHeHUs NS pa3BuTAS MENKON MOTOPUKU NanbLeB pyk, npu-
MeHsiemMble Npy peabunuTayum naymneHToB NoCne NePeHeCEeHHbIX
TpaBM BepxHewn koHeyHocTu [11]. Bropas rpynna LOnonHUTENBHO
BbINOMHSANA YNPaXHEHNS, HanpaBeHHble Ha pa3BUTUE MEXMONY-
LapHbIx cBsizeit [12].

OueHky mameHennin [IE Hepaboyeln pyku npoBOgUIM C Mpu-
MEHeHWeM noBepxHOCTHoA OMI (perncTpupoBamyu ¢ MOMOLLbH
anektpomuorpacha BIOPAC STUDENT LAB BASIC SYSTEMS).
CratucTyecknit aHann3 gaHHbIX NPOBOAMUNCA C MOMOLLbIO Npo-
rpammbl STATISTICA, Bepcus 6.0. [loctoBepHOCTb pasnunymii
3aBUCKMbIX BbIOOPOK OMPEAEensny ¢ NOMOLLBI HemapameTpuye-
CKOro kputepust MaHHa—YuWTHU, ANs 3aBUCUMBbIX BbIOOPOK npume-
HANW KPUTEPUI YUIKOKCOHA.

PE3YJIbTATbl UCCIIENOBAHUA

Yepes Hefeno aKkcnepuMeHTa Bpems BbINOMHEHUS 3ada-
HuUit Hepaboyen pykon (tabn. 1) cokpaTtunocb B obeux rpyn-
nax, npu 3TOM Yy CTY4EeHTOB BTOPOW rpynnbl nporpecc Obin 60-
nee CyLIECTBEHHbIM MO CPaBHEHNIO C TAKOBbLIM Y NN, B NEpBOM
rpynne.

PesynbTaTthl AUHAMUKL aMANNTYAbl W 4acTOTbl CYMMapHOM
B1103N1EKTPUYECKON aKTUBHOCTM MbILLL, Hepaboyein pyku CTyOeH-
TOB NEPBOW 1 BTOPOW rpynn 40 UCCNEA0BaHWS U NOCne Heaenu
BbINOMHEHMS YNpaXHeHW npeacTaBneHbl B Tabnuuax 2 u 3.
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Tabnuuya 1

Bpemsi BbINONHEHMs 3aaaHUi ANsA OLEHKU MeJIKOM MOTOPUKM HeBeAyLUen pyKoi JO U NOCIe BbINOJIHEHUS
KOMMeKca ynpaxHeHU! B NepBON U BTOPON IKCNEPUMEHTANbHbIX rpynnax

Time of completing tasks to assess fine motor skills of the non-dominant hand before
and after completing a set of exercises in the first and second experimental groups

Table 1

Obwas Bbibopka 2-q rpynna nocne
1-4 rpynna nocne
[0 BbINOMHEHNS BbINOSTHEHMS
BbINOMHEHMUS KOMN-
Komnnekca, ¢ / ) komnnekca, ¢ /
BoinonHsiemoe 3aaaHue / Task to be performed nekca, ¢/ 1%t group after 4
Total sample before . 2" group after
: completing ;
the execution of the completing the
the complex, sec
complex, sec complex, sec
3acrerHyTb nyrosuubl / Button up 43 22 18
Mpopgetb HNUTKY B uronky / Thread a needle 25 17 13
BcraBuTb CTepkeHb B 0TBEPCTHE NMyroBuLibl (OyCuHbI) 1 NOAHSTL ee / 17 12 8
Insert the rod into the hole of the button (bead) and lift it up
[HocTatb cnnyky u3 kopobka n 3axedb ee / 12 9 7
Take a match out of the box and light it
CobpaTb MOHETHI C NOCKONA NMOBEPXHOCTH, MOMOXUTb 15 10 6
ux B kowenek / Collect coins from a flat surface
and put them in a wallet
CTepeTb NacTUKOM NpeaBapuTENbHO HAPUCOBaHHbIE KPECTUKM / 9 5 3
Erase the previously drawn crosses with an eraser
OTBUHTUTB raiiky pykoit / Unscrew the nut by hand 5
HamotaTb HuTKY Ha kaTywky / Wind the thread onto the spool 4
Tabnuua 2
MakcumanbHas amnnuTyAa OCUMNNALMIA Ha 3NIEKTPOMUOTPaMMe HepaboUen pyku
[0 ¥ Nocre BbINOMTHEHNSA KOMMJIEKCa yNpaXHEeHui
Table 2

Maximum amplitude of oscillations on the electromyogram of the non-working hand

before and after performing a set of exercises

[o skcnepumeHTa / Before the experiment Mocne akcnepumeHTa / After the experiment
MOMEHT MakcMarnbHOro MOMEHT MaKCc1MansHoro MOMEHT MakcyMarnbHOro MOMEHT MaKC1ManbHOro
lpynna / Group COKpaLLeHusi, MkB / paccnabneHus, MkB / coKpaLLeHus, MkB / paccnabnenus, MkB /
moment of maximum moment of maximum moment of maximum moment of maximum
contraction, gV relaxation, pVv contraction, pV relaxation, uV
1 7831362 2501167 8441366 104+37,9
2 792+38,1 18048,3 1052+43,7* 81+2,6*

* p 0,05, cTaTMCcTYECKN 3HAYMMbIE OTAMYMS, KpUTEpUIA MaHHa—-YnTHu.
*p <0.05, statistically significant differences, Mann-Whitney test.

CpenHsis amMnnnTyga v vactota ocuyunnsumin OMI B 0benx
rpynnax A0 MCCRefoBaHMS CTATUCTUHYECKW 3HAYMMO He OThuya-
nacb. ocne BbINOMHEHWS ynpaxHeHui amnnuTyga B 0beunx rpyn-
nax U3MEeHsNach CXoX1M 0Bpa3oM: BO BPEMS MaKCUMarnbHOro co-
KpaLLeHWs CTaHOBWMACh Bbllle, @ B MOMEHT paccrabnenns Huxe,
4em [0 JKCmepuMeHTa. Y CTyLEeHTOB BTOPOW rpynnbl N3MEHEHMS
CTaTUCTUYECKM 3HAYUMO OTNINYANMUCh OT JaHHbIX 40 3KCMEPUMEHTa.

YactoTta ocupnnguui M nocre HeAenbHOro TPeHWHra Me-
HANacb CXOXWM 06pa3oM, MpW 3TOM y CTYAEHTOB NEPBON rpynnbi
MoMy4YeHO 3HAYNMOE CHUKEHME YacTOTbl OCLMANALMA TOMbKO

B YCIOBMSIX MaKCUMarbHOro paccriabneHnsi mo OTHOLIEHM K
(hOHy, B TO BPEMS KaK Y JnL, BO BTOPOI rpynne CTaTUCTUYECKNE OT-
nnans yacTotbl Ha OMI™ BbInm 3HaUMMBI Kak Ha (hOHEe MaKCUMasbHO-
ro COKpaLLEHMSI, Tak 1 NPW MakcuManbHOM paccnabnenun.

OBCYXOEHUE

Hamu nokasaHo, 4to MOTOPHbIE HaBbIKX Hepa6oqe|7| PyKu 300-
POBOro 4enoBeka MOXHO CYLUECTBEHHO YNy4llnTb B pesynbTraTte
HeaenbHON TPEHUPOBKK, €CNK BbINOJTHATL YNPaXHEHUA Kaxablit
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Tabnuua 3
MakcumanbHas yacToTa OCLMUNIIALMIA Ha 3NEKTPOMMOrpaMme Hepaboyeit pyku
[0 M MOCJIe BbINOMHEHNA KOMMJIEKCa YNPaxHEHNN
Table 3

Maximum oscillation frequency on the electromyogram of the non-working hand

before and after performing a set of exercises

[o akcnepumeHTa [Nocne akcnepumeHTa
MOMEHT MaKkcUMarnbHOro MOMEHT MaKkcMManbHOro MOMEHT MaKcMManbHOro MOMEHT MaKCMManbHOro
Ipynna / Group COKpalLLleHus, MkB / paccnabneHus, MkB / CoKpaLLeHns, MkB / paccrnabnenus, MkB /
moment of maximum moment of maximum moment of maximum moment of maximum
contraction, pV relaxation, pV contraction, uV relaxation, pVv
1 343420 110+18,2 369+24,5 4445 3%
2 3474245 79,2+£10,6 460,9+43,7 ¢ 3515,6"

* p 0,05, cTaTncTYECKV 3HAYMMbIE OTANYKS, KpUTEPUIA MaHHa-YnTHN.
* p <0.05, statistically significant differences, Mann-Whitney test.

[eHb 1 pa3 B CyTKW. YNyULLAeTCs He TOMbKO BPEMS BbINOMHEHUS
TECTOBbIX 3ajaH1I Ha OLEHKY MEMKON MOTOPUKM, HO U N3MEHSIET-
Cs1 anekTpuyeckas aktueHocTb [E npeanneybs: yBenuumsaetcs
amMnanNTyda W YacToTa OCLMNMSLMIA BO BpeMs CokpallieHusi. bo-
nee BbICOKME MOKa3aTeny MakCUManbHON aMniuTyabl U YacToThl
cokpaLieHnin Ha SMT nokasamu CTygeHTbl BTOPOM rpynmbl, T.e.
Y HUX B pesynbTaTe pasBuTUS MEXMNONYyLUIapHbIX B3auMOZENCT-
BWN PEKPYTUPOBANoCh BOMbLUEE KOMWMYECTBO HENPOMOTOPHbIX
€AMHNL, 1 Bo3pacTana ux UMnynbcHas akTMBHOCTb [13].

MokasaHo, 4TO GuMaHyanbHble ABWKEHUS PYyK CBSA3aHbl C
CUMMETPUYHBIM 0BNeryeHuemM HepBHOW akTWBHOCTM, OMOCPeao-
BaHHbIM Kak YCUNEHWEM BHYTPUMONyLIApHON CBA3W, Tak W ycune-
HWeM TpaHckannosansHoro B3ammoaencTsns SMA n M1. Jonon-
HWTeNbHas gBuratenbHas obnactb — 3TO KMKYeBas CTPYKTypa,
koTOpas CTUMyNMpyeT Unu NOAABMSET aKTUBHOCTb B KOPTUKamb-
HOW ABUraTenbHOM CETH, YNpaBnstoLLei OBHO- U ABYCTOPOHHUMM
LBUXEHUAMU pyK [14].

YacTota u amnnutyga ocumnnsumin OMI Ha choHe Makcu-
MasnbHOro paccrnabnerus, KoTopble B OCHOBHOM OTPaXaroT akTuB-
HOCTb KOHLIEBbIX MIACTUHOK MbILLL, Takke ObInn HUXe y CTyAeH-
TOB BTOPOM rpynbl, 4TO CBUAETENLCTBYET O BONEE BbIpaXeHHOM
CHWXEHUW TOHWYECKOM umnynbcauuu [E B pesynbTate yTomne-
Hus [15]. PaHee ycTaHoBneHo, YTO JONS amMnnuUTydbl HU3KOYa-
CTOTHOTO M BbICOKOYACTOTHOMO J1ana3oHOB 3Ha4YNTENbHO KOppe-
NMpYeT C OTHOCUTENbHBLIMI YPOBHAMM (hocdaTa, 4To MOXET ObiTb
CNeLCTBMEM UCTOLLEHNS 3anacoB dHepriv B Muouutax [16].

BbIBOAbI

1. YnpaxHeHus, HanpaBneHHble Ha pa3BuUTHe MEXNnonyLllap-
HbIX cBs3ei, 6onee adPeKTUBHO NO3BONAT OCBOUTL MAHUMYMS-
LUun Hepaboyeli pyKon.

2. TpaHckannosanbHoe B3alMOAENCTBME CMocoBCTBYET BO-
BSIEYEHMIO B COKpalleHne GonbLuero yncna [E.

3. B pesynbTtate bonee a¢hHeKTUBHOTO COKPALLEHNS B MbILL-
Liax pa3BMBaETCA YyTOMIIEHWE, MPUBOAALLEE K CHUKEHWKO MMYMb-
cauumn HepOHOB.

AOMONHUTENBbHAA UHOOPMALIUA

Bknap aBTOpoB. Bce aBTOPbI BHECNM CYLLECTBEHHbI BKNa
B pa3paboTKy KOHLENuWM, NpOBEeAEHUE UCCREA0BaHMs W NOLro-
TOBKY CTaTbW, MPOYnu 1 ogobpunn duHanbHy BEPCUID Nepeq
nybrukaypen.

KoHdnukt uHTepecoB. ABTOpbI AEKNapupylT OTCYTCTBUE
SIBHbIX W MOTEHLMamNbHbIX KOH(MWUKTOB UHTEPECOB, CBA3AHHbIX C
nybnukaLmen HacTosILLEN CTaTbMm.

WUcTounmnk dovHaHCMpoBaHusA. ABTOpbI 3asBRISIOT 00 OTCYT-
CTBUM BHELWHEr0 (PUHAHCUPOBAHWS NpW NPOBEAEHWN UCCNERo-
BaHUS.

WHdopmupoBaHHoe cornacue Ha ny6nukaumio. ABTOpbI
MONy4YMnM NNCbMEHHOE Corfacye NauyneHToB Ha nybnvkaumio me-
ONUMHCKMX AaHHbIX.
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