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AHHOTaNMA

V3y4eHne ponyu pasnnyuHbIX PAaKTOPOB B CUCTEMHOI OpraHM3alVy IIOBENEeHNA CIIOPTCMEHOB KOMaHIHBIX
BIJIOB CIIOPTA /I JOCTVDKeHMS O60jiee BBICOKOI pe3y/IbTaTUBHOCTU COPEBHOBATEIbHON JIesATe/IbHOCTU SB-
JI€TCA AKTYalbHBIM BOIIPOCOM Ji/IsA IIOMCKA IyTeil NOBbIIIEHNA Pe3yAbTaTUBHOCTU CIIOPTUBHOTO IOBeEJe-
HHUAL

Llenb MCCIeNOBaHUA — BBIABUTD XapaKTePUCTUKN PYHKIMOHAIBHOL JIATepabHON OpraHN3al i FOIOBHOTO
MO3Ta ¥ MOTMBALVM Y MOMOABIX (GyTOONNCTOB C HEOAVHAKOBOI Pe3yTbTaTUBHOCTHIO BBIIIOTHEHUS KOH-
TPOJIbHBIX T€CTUPOBAHUIA.

Mertonbl ¥ opraHusanusa uccrenoBanus. B uccnefoBaHuy fOOPOBONBHO NPUHANM yyacTue GyTOOMMCTHI-
foHowM K1y6oB «Topreno-nyu» u «Crnaprak-2» cnoptusHoit mkoiasl IBOY ®CO «}OHOCTH MOCKBBI» (52
4yesroBeKa B Bo3dpacte 18-19 yet). VccimemoBaHue cOCTOSIIO U3 OLIEHKM (YHKIMOHA/NIBHON JIaTepanns3anun
TOJIOBHOTO MO3ra, MOTUBAINY, MTapaMeTPOB pPe3yIbTaTUBHOCTY 0O6IIeil Ppu3M4ecKoil IMOATOTOBIEHHOCTI
(O®II) n mateMaTudeckoit 06pabOTKY MOTYyYeHHDBIX Pe3y/IbTaTOB.

PesynpraTel uccnenoBanua u ux obcyxnaenne. Vccnegyemyto BoI60pKy GpyTO0ONMMCTOB pasfenunm Ha 2 K-
CTepa C IOMOIIBIO MeTOROB KiaacTepusanun (tree clustering um k-means) Ha ocHOBaHUM TIOKa3aTeneil Te-
cTa obueit pu3nyeckoit MOATOTOBKM. Bbln Hali/jleHbl JOCTOBEPHBIE OTANYNS IIPU OLleHKe BAMAHNS QYHK-
L[MOHAJIbHOIL JIaTepalbHOI OpTraHM3aluM TOJOBHOIO MO3Ida ¥ MOTMBALMOHHOI CTPYKTYPbl TMYHOCTU Ha
yCIELIHOe POXOXK/eHNe TeCTOB Y PyTOOMNCTOB BBIJe/IEHHBIX KIacTepoB. KoppensauyoHHbIil aHau3 BbI-
ABUJI HEOJAVHAKOBbIe B3aVIMOCBA3YM MEXJY IOKasaTensAMu (PYHKIMOHAJIbHOI /aTepaqbHON OpTraHMU3ALUN
TOJIOBHOTO MO3Ta, MOTMBAI[MOHHOI CTPYKTYPbI MOBefeHNs GyTOONMCTOB U MOKa3aTelsIMU Pe3y/IbTaTUB-
HoCTU BbinonHeHUA TecToB 1o O®DII, 4To yKasbiBaeT Ha PasHYI CUCTEMHYIO OpraHM3alLMIO llefleHallpaB-
JIEHHOTO CIIOPTYBHOTO NOBefeHNA y GyTOOMNCTOB Pa3HBIX KIACTEPOB.

3axnodenue. PyTOoMUCTBI, peannsyoliye Le/eHalpaBIeHHOe CIOPTUBHOE ITOBE/ieHNe B YC/IOBUAX TECTU-
POBaHMA, UMEIOT Pa3nN4MA B QYHKIMOHATbHO TaTepann3aluyi TOIOBHOTO MO3Ta U CTPYKType MOTUBAIU-
OHHOII cepbl. YdueT KOMOMHAINIT PYHKIIMOHA/TIBHON JIaTepa/IbHON OpTraHM3aIUM TOIOBHOTO MO3Tra U MO-
TUBALIMOHHON CTPYKTYPbl BO BpeMs TPEHMPOBOYHOIO IIpoliecca MO3BOUT peann3oBaTh NOTEHILIMA/ IOHbIX
(GyTO0MNCTOB ¢ MAaKCHMMaIbHON Pe3y/IbTaTUBHOCTBIO.

Kniouesbie cnoBa: ¢pyT60MMCThI, GYHKIMOHAIbHASA TaTepaNn3anysa, MOTUBALNA, 001asn pusnyeckas mof-
TOTOBJIEHHOCTD, IleJIeHallpaB/lIeHHasA eATeTbHOCTD.
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Abstract

The study of the role of various factors in the systemic organization of the behavior of athletes in team sports in
order to achieve higher performance in competitive activities is an urgent issue in finding ways to improve the ef-
fectiveness of sports behavior.

The research purpose is to identify the characteristics of the functional lateral organization of the brain and moti-
vation in young football players with different performance in control tests.

Methods and organization of the research. The study was voluntarily attended by young football players from the
Torpedo-Luch and Spartak-2 clubs of the State Budgetary Institution of Additional Education of Moscow - sports
school of the olympic reserve "Physical Education and Sports Association "Yunost Moskvy" (52 people aged 18-
19 years). The study consisted of an assessment of functional lateralization of the brain, motivation, performance
parameters of general physical fitness and mathematical processing of the obtained results.

Results of the research and their discussion. The studied sample of football players was divided into 2 clusters us-
ing clustering methods (tree clustering and k — means) based on the general physical fitness test indicators. Reli-
able differences were found in assessing the influence of the functional lateral organization of the brain and the
motivational structure of personality on the successful execution of tests in football players of the selected clusters.
Correlation analysis revealed different relationships between indicators of the functional lateral organization of
the brain, the motivational structure of football players' behavior and performance indicators of tests on general
physical fitness, which indicates a different systemic organization of purposeful athletic behavior among football
players from different clusters.

Conclusion. Football players who implement purposeful athletic behavior under testing conditions have differ-
ences in the functional lateralization of the brain and the structure of the motivational sphere. Taking into account
the combinations of the functional lateral organization of the brain and the motivational structure during the
training process will make it possible to realize the potential of young football players with maximum effectiveness.

Keywords: football players, functional lateralization, motivation, general physical fitness, purposeful activity.

BBEAEHUE

Mmuorue crnopruBHbBe (DU3HOAOTH BEAYT aKTHB-
HBIA IIOMUCK ITyTell IIOBHIIICHUA PE3YABTATUBHOCTH
CIIOPTUBHOTIO ITIOBEAEHUA. BBIABACHO, UTO, HAPAAY
c obimeit pu3snUecKOll OATOTOBAEHHOCTBIO, HA
peaAm3anuio (PU3NYECKUX KAYECTB CIOPTCMEHOB
BAUAIOT PAa3SAHYHBIE AMYHOCTHBIE XAPAKTEPUCTH-
ki [1, 2, 12], MmoTHBanImoHHaA CTPYKTypa ITOBEAE-
Hua cropremenos (3, 9, 14] u dyukumonaApHas
MEKITOAYIIapHaAs acummMerpus [5, 7, 15], oanako
OCTAETCA AKTYAABHBIM H3YYEHHE BKAAAA AAHHBIX
aKTOPOB B CHCTEMHYIO OPIaHHU3AIIUIO ITOBEAC-
HHA CIIOPTCMEHOB KOMAHAHBIX BHAOB CIIOPTA AAA
AOCTIZKEHUA OOA€e BBICOKOH PE3yABTATUBHOCTH
COPEBHOBATEABHOM AEATEABHOCTH.

LleAp mCCACAOBAHHA — BBIABUTH XAPAKTCPUCTUKI
PYHKIIMOHAABHOM AATEPAABHON OPraHU3ALIIH I'O-
AOBHOTO MO3Ia M MOTHBAIIMH Y MOAOABIX (PyTOO-
AHCTOB C HEOAUHAKOBOU PE3YABTATUBHOCTHIO BBI-
ITOAHEHUS KOHTPOABHBIX TECTHPOBAHHH. 3aAaun
HCCAGAOBAHHA: 4) OLEHUTh KO3(PUIIHEHT ACHM-
METPHH B KAYECTBE ITOKA3aTEAA (DYHKIIMOHAABHON
AATEPAAM3AINA TOAOBHOIO MO3ra, O) OIICHHUTbH

MOTHBAIIMOHHYIO CTPYKTYPy AHYIHOCTH OyTOO-
AHCTOB, B) OLICHUTDH PE3YABTATUBHOCTD HX OOIIICH
Hu3nUECKOH ITOATOTOBAGHHOCTH, I) Ha OCHOBE
CTATUCTUYECKOTO AaHAANU3a AAHHEBIX BBIABUTDH BKAAA
HCCACAYEMBIX (DAKTOPOB B CHCTEMHYIO OPTaHH3a-
HUiO 1OBeAeHHA (PYTOOAHCTOB AASl AOCTHKCHHS
M OOAEE BEICOKOH PE3YABTATHBHOCTH COPEBHO-
BATEABHOU AEATEABHOCT.

METOABI 1 OPTAHM3AIINA
NCCAEAOBAHUA

B mccaepoBaHnm AOOPOBOABHO IPHUHAAH YIACTHE
52 dyrboancra-ronomn kAyooB «Toprieao-Aya»
n «Crmaprak-2» cnoprusHoi mkoAasr ['BOY ®CO
«FOrOCTE MOCKBBI» B BO3pacte 18-19 aer c me-
AMIIMHCKON cripaskoit o dopme 083/5-89. Bee
yaacTHEKH nmeAn I n 11 cmopTuBHBIE PaspAABI U
ABASIAFICH HTPOKAMH OCHOBHOTO COCTABa KOMaHABI.
HMccaepoBarme IpOBOAHAOCH BO BPEMA TPEHHPO-
BOYHOIO IIPOIECCA, YTBEPKACHHOIO IIITATHBIM
pacImcaHmuem, BO BTOPOI IIOAOBHUHE AHS, C Mas 11O
nroAb 2024 roAa, B COOTBETCTBHHU C IIPOTOKOAOM,
VTBEPKACHHBIM AOKAABHBIM 3THYECKUM KOMHUTE-
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TOM Pf3aHCKOrO TOCyAapCTBEHHOIO MEAUIIHHCKO-
ro yauBepcuTeTa nMeHN akaaemuka ML.IT. ITaBao-
Ba Ne 6 or 11.12.2023 roaa. Omenka mapameTpos
IIPOBOAMAACh HHAHBHAyaAbHO. (Cxema opraHu-
3AIIMH UCCACAOBAHNA COCTOHT M3 OIECHKH (DYHK-
ITHOHAABHOM AATEPAAM3AIIMH T'OAOBHOIO MO3Ia,

MOTHBALINH, IAPAMETPOB PE3YABTATUBHOCTH O0-
mei dusnueckoin moarorosaerHoctu (OPIT)
(ACIKOATAETHYECKHH CTAAMOH, cepTudHUKaT CO-
orBerctBua B cucreme ceprucpukaruu 'OCT P
52025-2003) 1 mateMaTHIECKOH OOPAOOTKHU ITOAY-
YEHHBIX pe3yAbTaToB (Statistica 13).

1stan
oLeHKa GYHKUMOHaNbHOM

natepanansaunm ronroBHOro mosra |

2 3Tan
OLEHKa MOTUBaLKUK K

napamMmeTpoB PE3YNbTAaTMBHOCTH

3 3Ttan

» CTaTUCTUYECKUI aHanns
n

OJNTY4EHHDIX PE3Y/NbTATOB

JKCNEPUMEHTATIBHO-TICUXONOTUYECKAE
metofbl, He Tpebylowwme cneuumanbHom
annapaTypbl, HanpaeBneHHble Ha aHanu3
npeanoyYTeHUA (MOTOPHbBIX U CEHCOPHbIX)
npyv  BbINOAHEHWM TEX WAM  WHbIX
noseaeHueckux axktoe (fobpoxoTosa,
Bpammua, 1981, 1988, 2004, Xomckas,
1999, Edumosa, 2007, Annet, 1970) .
Koadduument ACMMMETPUN (Kaeo)
pacuuTbiBanca no bopmyne:

Kiace = (M-N)/(N+N1+A)#100%

rae K — WHTerpanbHblii kospduumneHt
GYHKUMOHANbHOM natepanbHoOM
opranusaumm, [ — uucno npuemos, B
KoTOpbix Mpeobragana npasas CTOpoHa
Tena, /1 — uMCNO MPUEMOB, B KOTOPbIX
npeobnapana nesasa cropoHa Tena, A —
uucno  npuemos, rae He  Bbino
npeobiafaHua TOX WAM WUHOW CTOPOHBI
Tena.

Mpn K., = + 15% wcnbimyemblid
OLLEHMBAJICA KaK NPaBOMNOAYILAPHbIKN, NpK

MoTtusaumoHHas CTpyKTYpa
JIMHHOCTU (tecr B.K.
lepbauesckoro, Bannbi, Ha
annaparHo-NporpaMmmMmHOM

KOMMNIEeKce «®usmnorect»
(nporpamma pgna 3BM Ne
2020615115, Pazanb))

KoHTponbHbie TecTsl AnA
oueHku ODI:

- ber100 m

(c BbicokoOrO CTapTa, ANA OLEHKK
BbICTPOTEI  ABWMEHUH,  pY4HOM
XxpoHomeTpam) (cek)

- TMNpbskok B AAMHY € MecTa
(oTTankuBancs AByMA  HOramu,
ONA  U3MepeHWA AMHAMWUYECKOM
cwnbl MbILLILL HUMHUX
KOHEeUHocTel) (cm)

- MNoaTtarmeaHue
(crubanmne-pazrubanme pyk B BUCe
Ha BbLICOKOM nepeknagude, AnA
OLEHKU CWUIOBOW MOATOTOBKM W

Knacrepusaumsa YYaCTHUKOB
WccnefoBaHWA MPOBOAMAACH C
ucnonb3oBaHwem Joining (tree
clustering) ¢ BbimeneHuem asyx
3HaUMMbIX TpYNM, a 3aTem Mo
meTtoay k-means.
HopmaneHoCTb pacnpegeneHus
AaHHbIX olLEeHMBAAN no
kpuTepuio Shapiro-Yilk.

[nA BbIABNEHUA CTAaTUCTUUECKU

3HAUMMbIX OTIMYMIK B ABYX
He3aBMCHMMbIX rpynnax
McnonbL30BancAa

HenapameTpUYECKMM KpUTEPUA
Mann Whitney U Test (p <

0,05).

[paduueckoe otobpameHune
napameTpos 6o110
npeactaeneHo B Buge (Me,

LO25%-UQ75%).
KoppenaumoHHbIK aHanms
NpOBOAMIICA C UCMO/Ib30BAHUEM

K. < -15% — nesononywapHsbiid, K . = oT
-15% po +15% — ambuaekcrp.

BbIHOC/IMBOCTM  MbILLIL,
KOHeuHocTeid) (Kon-Bo)

paHroBoro kosbduumeHTa

BEPXHUX koppenaunu Spearmen (Rs).

PucyHok 1 - bnok-cxema opraHusaumm UccieaoBaHUSA
Figure 1 - Flow chart of the research organization

PE3YABTATBI MCCAEAOBAHMA 1 X
OBCYXKAEHHE

HMccaeayemyro BEIOOPKY (DyTOOAHCTOB pasAEAHU-
AM Ha 2 KAACTEPa C IIOMOIIBIO ABYX METOAOB KAa-
crepusanun (tree clustering m k-means) Ha ocHO-
BAHHUUN IIOKa3aTeAell Tecta oOImel PU3UMIECKON
moarorokn (Cluster 1 (CL)) — n = 24, Cluster 2
(CL,)) — n = 28) (pucynok 2).

Wcnprryemprie CL, ©MEOT BBICOKHME MTOKA3ATEAH
B CHAOBOM KauecTBe (HOATATMBAHHUA M3 BHCA Ha
BBICOKOM ITEPEKAAAMHE) U B TECTE HA B3PBIBHYIO»
CHAY (IIPBIKOK B AAMHY C MECTa), OTHOCHTEABHO

HH3KHE PE3yABTATHl B CKOPOCTHOM KauectBe (Oer
na 100 m) o cpasuenuto ¢ ucubrryembivu CL.
[Ipu omenke BAuAHHA (DYHKIHOHAABHOH Ad-
TEPAABHON OPIraHH3AIIMH TOAOBHOIO MO3Ia Ha
YCIIEIITHOE TIPOXOKAEHHE TECTOB § (PyTOOAHCTOB
ITOAYYEHHBIX KAACTEPOB OBIAM HAMAEHBI AOCTO-
sepubie otanuna (CL, = 30 (22; 40); CL, = 62
(36;80); p = 0,0015) (pucyrox 3).

CpaBuenne
CTPYKTYPBI AHMYHOCTH BBIBUAO CTATHCTHYCCKU

KOMIIOHEHTOB MOTHBAIIMOHHOMN

3HAYUMBIC OTAHUYUA Y FOHOIIIEI AAHHBIX KAACTC-

poB (pucynku 4A, 4b).
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Plot of Means for Each Cluster
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PucyHok 2 - Knacrepusauus ¢yt6onucros
: Ha OCHOBE pe3y/lbTaToB OL,EHKU 06Len
0.5 e 1 (M3MUECKOI NOATOTOBIEHHOCTH

= Figure 2 - Clustering of football players
based on the results of assessment of
10 ] general physical fitness

lpumeyarue: Mo OCU OPAMHAT BEIMUYMHDI
yKa3aHbl B 6annax
Note: on the ordinate axis, the values are
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PucyHok 3 - CpaBHeHMe KnacTepoB
no Ko3ppuULMEeHTy acMMMeTpuH, 20
oTpaxaioleMy GyHKLMOHANbHYIO -
naTepanusauumio roJloBHOro Mo3ra
Figure 3 - Comparison of clusters 0 S
by the asymmetry coefficient,
reflecting the functional
lateralization of the brain 20 X .
= — Median
1 2
0 25%-75%
CLUSTER T Min-Max
Box Plot of multiple variables grouped by CLUSTER
22 1 2 3 B 3 3 H BryTpeH+ii moThe
p=0.0013
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1"3 = MNoaHasaTensHeIA MOTHE
' p=0,0022
14 4
12 1
10 4 B Bonesoe yoanne
p=0.0086
8 1 PucyHok 4A - CpaBHeHMe KnacTepoB
4 no nokasarensiM MOTUBALlMOHHOM
& 1 CTPYKTYpbl NoBeAeHus ¢pyTéonmcTos
Figure 4A - Comparison of clusters
.'_J'pHME’I-dDHUE’.' no acu . o . .
4 by indicators of motivational

opdu.'—mm BeAUYUHB]

structure of football players’
YKG3OHb! & Gonnax

CLUSTER behavior
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I Figure 4B - Comparison
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s f";‘“ IEIRATERRAER of clusters by indicators of
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CLUSTER YROSOHDE £ DR football players' behavior
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| Boaegoe verane 3 oprammsamm (TU10)
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| 3HAYHMOCTE DeSVIBTATOR \
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EBEICOEOH NepeRTaAaHHE

| Bonesoe vemame

Ipoduae naTepamsHon
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Omerka ¥poBHA A0 CTHIHY THIX
[ESYABTATOR

PucyHok 5 - KoppensiuMoHHblie nnesabl, OTpaXKalowwme Xapakrep U BbIpaXKeHHOCTb B3aMMOCBSA3el uccneayemMbix ppakTopos B nepBoM

M BTOPOM KJlacTepax, no ko3dduumneHty Koppenaumu Spearmen (Rs), p < 0.005

Figure 5 - Correlation pleiades reflecting the nature and severity of the interrelations of the studied factors in the first and second

clusters, according to the Spearmen correlation coefficient (Rs), p < 0.005

lMpumeyarue: CNAOLIHbIE TMHUM — NONOXKUTENbHbBIE KOPPENALMOHHbBIE CBSI3W, LUTPUXOBbIE IMHWUM — OTPULLATENbHbIE KOPPENALMOHHbIE
CBSI3U; TONLLMHA JIMHUIA OTPAXKAET CUNY KOPPENsLmi (KUpHble nHuM — Rs ot 0.7 po 1 — cunbHble CBS3M, MONYKUPHbIE TMHUU — Rs OT

0.3 po 0.7 - cBa3u cpepHei cunbl, ToHkMe nuHum — Rs ot 0.1 no 0.3 - cnabbie cBsi3n)

Note: solid lines represent positive correlations, dotted lines represent negative correlations; the line thickness reflects the strength
of correlations (bold lines - Rs from 0.7 to 1 - strong bonds, bold lines - Rs from 0.3 to 0.7 - medium-strength bonds, thin lines -

Rs from 0.1 to 0.3 - weak bonds)
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KoppeAdnmoHHbIlT aHAAM3 BBIABUA HEOAMHAKO-
BBIEC B3aMMOCBA3H MEKAY ITOKA3aTEAAMHI (DYHKITH-
OHAABHOM AATEPAABHON OPIraHH3AIUU I'OAOBHO-
IO MO3Ta, MOTHBAITHOHHON CTPYKTYPHI IOBEACHUA
pyTrOOAHCTOB M IOKA3aTEAAMH PE3YABTATHBHO-
CTH BBIIIOAHEHHSA TECTOB HA OOIIYIO (PU3HIECKYIO
ITOATOTOBAEHHOCTD § YYACTHHUKOB HCCACAOBAHISA
PA3HBIX KAACTEPOB (PHUCYHOK 5).

KoAmdgecTBo m Xapakrep KOPPEAAIIMOHHBIX CBS-
3eH YKa3bIBAFOT HA PA3HYIO CHCTEMHYIO OPraHH3a-
IIHIO IIEACHAIIPABACHHOIO CIIOPTHBHOTO IIOBEAE-
HUA § PYTOOANCTOB Pa3HBIX KAACTEPOB.

3AKAIOUEHHE

ITo AaHHBIM, TOAYIEHHBIM B XOA€ HCCACAOBAHUA,
OBIAO BBIABACHO, YTO PE3YABTATHBHOCTH CIIOP-
THUBHOTO ITOBEACHHA OOECIEYUBACTCA B3aUMOCO-
AEHICTBHEM PA3AHMYHBIX IICHXO(MU3MOAOTHIECKIX
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