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HEHPO®U3NOJIOTMYECKUN CTATYC IOHBIX BATEPIIOJINCTOB.
COOBHIEHHE 2. ?YHKIHUMOHAJBHOE COCTOSSHUE CEHCOMOTOPHBIX
HEHTPOB
Haoesncoa Ilempoena Ilempywkuna, 00kmop MeOQUYUHCKUX HAYK, 3a6edyrowas Kageopol,
Examepuna Braoumuposena 3eéazuna, kanouoam nedazoeuieckux Hayx, ooyenm, Heopv Hu-
Konaeeuy Anewiun, Kanouoam nedazo2uyeckux Hayx, npogeccop, oexawn, Hadesmcoa Anexcan-
oposna Cumonosa, Ypaibckuti 20Cy0apcmeentblll yHusepcumem gusuyeckou Kyiomypsl, Ye-
JAOUHCK

AHHOTANMSA

VYpoBeHb pa3BUTHS (HU3HOIOTHUECKHX CHUCTEM, OTBEYAIONIMX 32 OCHOBHBIC JBUTATeNIbHBIC (YHK-
LMK B BOJHOM I10J10, obecrednBaeT 3QQeKTUBHYIO IEHCTBEHHOCTh CIOpTCMeHa. B cTpykType ¢dyHKIHO-
HaJIbHOW MOATOTOBIEHHOCTH CHOPTCMEHA BBIAEIAIOT KOHTPONIBHBIE KOMIIOHEHTHI: NMCUXUYECKHH — OTpa-
JKAeT ONEPaTUBHBIA aHANM3 OBICTPO MEHSIOIIEHCS WIPOBOM CHTYaIlHH, IPOTHO3HMPOBAHUE, NMPHHATHE
pelieHui U T.7., ¥ HeHpOoIMHAMUIeCKHH KOMIIOHEHT — CBSI3aH C YPOBHEM BO30yANMOCTH, TOABMKHOCTH U
YCTOIUYMBOCTH KOPKOBBIX IporieccoB. Llens — orenka GyHKIMOHAIBHOTO COCTOSIHUS CEHCOMOTOPHBIX IIEH-
TPOB IOHBIX BaTEPIIOIMCTOB. MeTOMKa U OpraHU3aIHs UCCIIE0BaHUS — UCIIONB30BAIN TUATHOCTHYECKUIT
KOMIDIEKC JUIS OLIEHKH (DYHKIIMOHAJIBHOTO COCTOSIHUSI CEHCOMOTOPHBIX LIEHTPOB HepBHOU cucteMsl «Ilcu-
XOTeCT». YPOBEHb BO30YIMMOCTH OIPEIEIISUIN 110 CKOpOCTH «IIpocTol 3puTeNbHO-MOTOPHOM peakiuny»; a
TaKKEe OIEHEHBI KOMIUIEKCHBIE (DYyHKI[MOHAJIBHbIE XapaKTEPUCTUKH — (PyHKIHOHANBHBIH yPOBEHb CHCTE-
MBI, YCTOHYMBOCTh (PYHKIMOHAJILHOM CHUCTEMBI; ypOBEeHb (YHKIMOHAJIBHBIX BO3MOKHOCTEeH. OleHka
YPOBHSI TIOJBIKHOCTH HEPBHOHM CHCTEMBI IIPOBOIMIACH MO PEe3ylbTaTaM BBINOIHEHHS TecTa «Kpurtnue-
CKasl 9aCTOTa CBETOBBIX MeNbKaHMI». I MCCleJOBaHUS YPOBHS yPaBHOBEIICHHOCTH HEPBHOH CHCTEMBI
npoBoain TecT «Peakius Ha IBIDKyIIUiCS 00bekT». OOpaboTka maHHBIX — Mporpamma Microsoft Excel.
Pesynbrarel nccnemoBaHMst M HMX 0OCYy)XOeHHe 3HAYeHUs BBITONHEHHs TecTta «lIpocToif 3puTenbHO-
MOTOPHOM peakLum» J0CTOBEPHO HE pa3sinyaluch U cocTaBuin: 231,9+14,24 mc y Bparapeil; 246,0+12,41
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MC — y Hamajawromux; 248,5+16,44 mc — 3amutHukoB; 234,4+12,22 MC — yHHMBEpCAJIbl, YTO OTPaXKaeT
CXOIHYIO CTEHECHH BO30YJUMOCTH HEPBHOW CHCTEMBI OOCIIEIOBAHHBIX BaTEPIIOJIHMCTOB. YCTOHYHMBOCTD
(YHKIIMOHATIBHOIM CHCTEMBI M YPOBHEH (PyHKIHMOHANBHBIX BO3MOXKHOCTEH B IpyIIe BpaTapeil U yHHUBEp-
CaJIOB OKa3aJIMCh JOCTOBEPHO BHILIE, YeM cpear 3ammTHUKOB (2,08 u 1,99 nporus 1,37 u 3,8 u 3,70 mpo-
TuB 2,85). [lokazarenm KpUTHYECKOH YacTOTHI CBETOBBIX MebkaHuii (I'I1) B rpymme Bparapeii u yHUBepca-
JIOB OKAa3allCh JOCTOBEPHO HW)KE, YeM B TpYyMIaxXx HAMaJaloMUX W 3aIlIUTHUKOB, COOTBETCTBEHHO:
32,840,99 u 33,9+1,41, nporus 36,3+1,18 u 37,4+1,16. [1o naHHBEIM peakIiK Ha JABWXKYIIUICS OOBEKT Y
HTPOKOB, BEIJICTIEHHBIX aMIlTya, Ipeolnanan 6ananc Bo30yKICHHUS U TOPMOXKECHUS: y BpaTtapei U yHUBEp-
CaJIOB JTOT IOKa3arelb ObLI, XOTS U HEAOCTOBEPHO, HO BBILIE, YeM Y HalaJalolnX U 3alIUTHUKOB, COOT-
BeTcTBeHHO: 60,0 U 58,3% mpotus 40,0 u 40,0%. BeBonsl. [Ipu u3yueHHHn 0COOCHHOCTEH HEPBHBIX MPO-
LIECCOB B TPYIIax BaTEpIOINCTOB, BBIACICHHBIX IO aMIUTya, HE BBIABICHO 3aKOHOMEPHBIX DPa3IHYUH
MEXIy U3y4aeMbIMH XapaKTePHCTHKAMU. YCTOHIMBOCTh (YHKIMOHAJIBHON CHCTEMBI, YPOBEHb (DYHKIIMO-
HAJIBHBIX BO3MOXKHOCTEH, MMOKa3aTeN! IMOIBHKHOCTH HEPBHBIX IPOLIECCOB BpaTapeil M YHHBEPCAIOB J0-
CTOBEpPHO BHIIIC. B 11€710M OlLICHKH HEHPO(DU3UOIOTHIECKUX MTOKa3aTeNel, TIOyYeHHBIE IS KaXKI0H IpyII-
Il BAaTEPIIONINCTOB, COOTBETCTBYIOT IIOJNIEBOM POMM W MOTYT OBITH HCHONB30BaHBl B KAauecTBE
pedepeHTHBIX 3HaUCHUH.

KiroueBble ¢/10Ba: I0HbIE CIIOPTCMEHBI, BOAHOE I10JI0, UTPOBOE aMILIya, CEHCOMOTOPHBIE LIEHTPHI,
HEepBHasi CUCTEMa, CKOPOCTb PEaKIUH, TOMEXOYCTOHYNBOCTb, TOABMKHOCTB.

DOI: 10.34835/issn.2308-1961.2022.1.p307-314

NEUROPHYSIOLOGICAL STATUS OF YOUNG WATER POLO PLAYERS.
MESSAGE 2. FUNCTIONAL STATE OF SENSORIMOTOR CENTERS
Nadezhda Petrovna Petrushkina, the doctor of medical sciences, department chair, Ekaterina
Vladimirovna Zvyagina, the candidate of pedagogical sciences, docent, Igor Nikolaevich
Aleshin, the candidate of pedagogical sciences, professor, dean, Nadezhda Alexandrovna Si-
monova, Ural State University of Physical Culture, Chelyabinsk

Abstract

The level of physiological systems responsible for the basic motor functions in water polo devel-
opment ensures the athlete's effective activities. In the structure of an athlete's functional fitness, control
components are distinguished: the mental component reflects the operational analysis of a rapidly chang-
ing game situation, forecasting, decision-making, etc., and the neurodynamic component is associated with
the level of excitability, mobility and stability of cortical processes. Aim — assessment of the young water
polo players' sensorimotor centers functional state. Research organization and methods - «Psychotest» - a
diagnostic complex to assess the functional state of the sensorimotor centers of the nervous system was
used. The excitability level was determined by the «Simple visual-motor reaction» speed; and complex
functional characteristics such as: the functional level of the system; the stability of the functional system;
the level of functionality were evaluated. The assessment of the mobility level of the nervous system was
carried out according to the results of «Critical frequency of light flashes» test. To study the balance level
of the nervous system, «Reaction to a moving object» test was performed. The received data were pro-
cessed using the Microsoft Excel program. Research results and their discussion. The values of the «Sim-
ple visual-motor reaction» test did not differ significantly and amounted to: 231.9+14.24 ms for goalkeep-
ers; 246.0+12.41 ms for forwards; 248.5+16.44 ms for defenders; 234.4+12.22 ms for all-rounders,
reflecting a similar degree of the examined water polo players' nervous system excitability. The stability of
the functional system and the functionality levels in the group of goalkeepers and all-rounders were signif-
icantly higher than that among defenders (2.08 and 1.99 versus 1.37 and 3.8 and 3.70 versus 2.85). The
indicators of the critical frequency of light flashes (Hz) in the group of goalkeepers and all-rounders were
significantly lower than in the groups of forwards and defenders, respectively: 32.8 + 0.99 and 33.9 + 1.41,
versus 36.3+ 1.18 and 37.4+ 1.16. According to the reaction to a moving object, the balance of excitement
and inhibition prevailed among the players assigned to their playing positions: goalkeepers and all-
rounders had this indicator, although unreliably, but higher than forwards and defenders, respectively: 60.0
and 58.3% versus 40.0 and 40.0%. Conclusions. When studying the peculiarities of nervous processes in
the groups of water polo players selected by their playing positions, no regular differences between the
studied characteristics were revealed, however, the average values in the groups of all-rounders and goal-
keepers were, although unreliable, higher than in the group of forwards and defenders. The functional sys-
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tem stability and the functionality level in the groups of goalkeepers and all-rounders were significantly
higher, as were the indicators characterizing the mobility of nervous processes. In general, the estimates of
neuro-physiological indicators obtained at the beginning of the preparatory period for each group of water
polo players correspond to their playing positions in the game, are at a sufficient level and can be used as
reference values.

Keywords: young athletes, water polo, playing position, sensorimotor centers, nervous system, re-
sponse speed, interference immunity, mobility.

BBEJIEHUE

ypOBeH]) pa3BUTHUA (1)I/I3I/IOJ'IOFI/I'-ICCKI/IX CHUCTEM, OTBCTCTBCHHBIX 3a OCHOBHBIC JIBHUI'aTCJIb-
HBIC Kau€CTBa B KOHKPETHOM BHJC CIIOpTa, OGCCHe'-II/IBaIOT PE3YIABTAaTUBHOCTD ACATCIBHOCTU
crioprcMeHa. Kak urpoBoid BU CIIOpTa BOAHOE TIOJIO XapaKTEPU3yeTCss HEOOXOMUMOCTBIO OBICT-
pOTO pearupoBaHUsI UTPOKOB HA TOCTOSHHO MEHSIOIIYIOCS CHTYallMIO Ha IUTOIanke. B cBs3u
0co0oe 3HaYCHHE MPHOOPETACT COMTACOBAHHOCTh Pa0OTHI IIEHTPOB, OTBETCTBCHHBIX 32 BHUMA-
HUE U BOCIIPHUATHE, 32 MOHATUHHOE MBIILICHUE, MOTOPHYIO aKTHUBHOCTD H T.1I.

B cTpykType (yHKIHOHAIBLHOMN MOArOTOBICHHOCTH CIIOPTCMEHA BBIJICNISIOT KOMIIOHEHTHI
yIpPaBJICHUsI, K KOTOPbIM OTHOCSITCS TICHXUYECKUI KOMIIOHEHT — OTPa)KaeT OIepaTHBHBIN aHa-
JIU3 OBICTPO M3MEHSIOLICHCS] UTPOBOM CUTYyallH, TPOTHO3UPOBAHUE, PUHSITHE PELICHUS U .
[9, 13] 1 HelipoguHAMUYECKH KOMIIOHEHT — CBSI3aH C YPOBHEM BO30YIUMOCTH, MOABIKHOCTH 1
YCTOMYMBOCTH KOPKOBBIX Tporieccos [10].

YCnemHoCTh BBIIOIHEHHUS UTPOBBIX JAEUCTBUN JETEPMUHUPYETCS BBICOKOPA3BUTBIM 3pU-
TEJILHBIM BOCIIPHATHEM, YTO 00ECIEYHBACT PEAKLUK Ha JABMKYIMICS O0BEKT (IBH)KEHUE TapT-
HCPOB, UT'POKOB MPOTHBHHUKA, Mﬂlla) " CJIOXHBIMU PCAKOHUAMU aHTHIUNALWU, TTO3BOJIAIOMINE
WTPOKY Ha OCHOBE BOCHPHUSATHS IMOJATOTOBUTEIBHBIX JCHCTBUI MPOTHBHHKA W CUTyallMd Ha
IUIOMIAJKE, a/JICKBaTHO pearupoBaTh Ha HUX, MPOTHO3UPOBATh M A((PEKTHBHO PEalli30BBIBATH
CBOM TOCyeayronue neicteus [4, 11, 14].

B nyOnuKausx, paccMaTpHBAIOIIMX CIIOPTHBHBIC JOCTHXKCHUS B Pa3NIMUHBIX BHAX
CTIOpTa, YAESETCs AOCTATOYHO BHHUMAHHS OCOOCHHOCTSM HEHPO(DU3UONIOrHYECKUX MOKa3are-
nent [1,2,9,11], omHako 0COOEHHOCTH (PYHKIIMOHAILHOTO COCTOSHHSI CEHCOMOTOPHBIX IICHTPOB
KaK MPEAUKTOPOB YCIEIIHOCTH JIESITENbHOCTH UMEHHO B BOJHOM I10JIO M3Yy4€HbI HEJOCTATOUHO.
[16]. B npenpinymemM ob6ciaeoBaHUH FOHBIX BAaTEPIOIHMCTOB [5] OBUIM ONpenesieHBbl BEXyIIHe
THUIIBI AKIEHTYallu XapaKTepa y CIOPTCMEHOB-BATEPIIOIMCTOB Pa3IMyYHbIX aMiutya. bbuio ot-
MEYEHO, YTO HanOoJiee 4acTo BCTPEUAIOIIMECS THITbI aKIIEHTyallMy BaTEPIIOJIMCTOB IOHOTO BO3-
pacta, crocoOCTBYIOT 3()(EKTUBHON AEATSIIFHOCTA B KOMAHIHBIX WMIPOBBIX BHIAX CIOPTA.
OueBrHAa HEOOXOAUMOCTH MPOMODKEHHS KOMIDICKCHOTO W3YUYCHHS HEHPO(PHU3UOIOTHIECCKOTO
CTaryca 3TUX CIIOPTCMEHOB.

OTH TOJOKEHUSI OMPEACIAIOT aKTyallbHOCTh U HOBH3HY HMCCIICIOBAHUS, IIEJIh KOTOPOTO
coCTOsIa B OLIEHKE (PYHKIMOHATIBHOTO COCTOSIHHSI CEHCOMOTOPHBIX IIEHTPOB FOHBIX BATEPIIOJNIH-
CTOB.

MATEPHAJI 1 METObI UCCIIEJOBAHU A

HccnenoBanue BbINMOIHEHO B JabopaTopun kadeapsl GU3HOIOrHH YPaIbCKOTO rocyaap-
CTBEHHOTO yHUBepcHuTeTa (prusndeckoit Kyasrypbl. [Toa HaOmoneHneM Haxoammuch 47 MoApocT-
KoB (cpemnmii BozpacT 13+0,7 roaa), peryisipHO 3aHUMAIOIIUXCS BOAHBIM TIOJIO B CIIOPTUBHOM
HIKOJIE OJIMMIIMICKOTO pe3epsa Ne7 1Mo BOAHBIM BUAAaM CIOpTa ropoaa YennsOHHCKa.

CormnacHO ATHYCCKUM TMPUHIIAIIAM, COICPXKAIIUMCS B JeKiIapaiu BcemupHo#l memu-
IIMHCKOM acCOIMaliy, BCE CIOPTCMEHBI M MX POAMUTENN ObLIH MHPOPMHUPOBAHEI O IEITU HCCIIe-
JIOBaHUS U COTNIACHIINCH HA Y4acTUE B IKCIICPUMEHTE, YTO MOATBEPKICHO MUCHBMEHHBIM COTJIA-
cueM [7].

O0crnenyemMbie CIIOPTCMEHBI B COOTBETCTBHU C COBPEMEHHON MHTEPIPETALIEH PAaBUI B
BoxmHOE oo [6, 12] OpuH pazneneHs! Ha 4 Tpymmbl: Bpatapu (5 yen), Hamagaromue (15 gen),
3amuTHUKY (15 9em) u yauBepcans (12 ge).
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st oeHKH (YHKIMOHAIBHOTO COCTOSHUS CEHCOMOTOPHBIX LICHTPOB HEPBHOW CHCTEMBI
[3] ucmonb3oBanu auarHoctudeckuii komruieke «lIcuxorect» (MBaHoBo). MccnenoBanue mpo-
BEJICHO B Ha4aje IOArOTOBUTEIBHOTO MEPUO/Ia IIOTOTOBKHY FOHBIX BAaTEPIIOINCTOB.

YpoBeHb BO30YAMMOCTH ONPEICIISIIN 10 CKOPOCTH «IIpocToii 3pUTeIbHO-MOTOPHOMN pe-
akuumy (II3MP). Cpennee Bpems [I3MP (B Mc) 1 03BOJII€T OLIEHUTDH U CBA3aHHBIE C ITUM I10-
KazaTeleM KOMIUIEKCHbIE (YHKIMOHAIBHBIC XapaKTEPUCTUKW TaKHWe Kak: (pyHKIMOHAJIbHBIA
ypoBeHb cuctemsl (DY); ycroitunBocTh (yHKIMOHAIBHON cucteMbl (YC); ypoBeHb (QyHKIIHO-
HaJIbHBIX BO3MOKHOCTeH (YPB) B HOpMmanu30BaHHBIX equHHUIAX (H.e.). [anee stu QyHKIHMO-
HaJIbHBIE MOKA3aTeNN MHAWBUIYaTbHO OLEHWBAJIM IO COOTBETCTBYIOIICH IKaJe KaK BBICOKHH,
CpeIHHMI WM HU3KUH ypOBEHb. AHAJIN3 MPELyCMaTpHUBall OLIEHKY paclpeesieHns 00cie0BaH-
HBIX CHOPTCMEHOB IO 3THUM YPOBHSM (B mporeHTax). OueHka ypoBHS MOABMKHOCTH HEPBHOM
CHCTEMBI NTPOBOAMIIACH I10 PE3yJbTaTaM BbINOIHEHUs TecTa «Kpurnueckas yactoTa cBETOBBIX
menbkaauiy (KUCM). [l nccienoBanus ypoBHS YPaBHOBEIICHHOCTH HEPBHON CHCTEMBI IIPO-
BOAMJIM TecT «Peakuust Ha IBIKYIIMHACS OOBEKTY.

[Mony4yeHnHsie naHHBIE 00padaTHIBAIIMCH C TOMOIIBIO mporpammbel Microsoft Excel [8].
Jnisi OLEHKM KOJIMYECTBEHHBIX IMOKa3areneil ObLIM paccuuTaHbl CpelHHE 3HA4YeHUs + OIInOKa.
JloCcTOBEpHOCTD MEXAY TPYyIIIaMH OLIEHUBANN 1O Kputepuro CrhrofeHTa (t) — KOJIMU4eCTBEHHbIE
nokazareny, 1 Gumepa (F) — kauecTBenHbIe nokazarenu. [IpuaaT 95% ypoBeHb 3HAUMMOCTH.

PE3VJIbTATBI UCCJIEJOBAHUA 11 OBCYXAEHUE

[omydeHHbIe pe3ynbTaThl UCCIEAOBAHUS XapaKTEPUCTUK (DYHKIMOHAIBHOTO COCTOSHHSA
CCHCOMOTOPHBIX [IEHTPOB HEPBHOMH CHCTEMBI ITPEACTABICHBI B TAOIHIIE U HA PUCYHKAX.

Taonuua — CpenHue 3Ha4eHHs XapaKTEPUCTHK (DYHKIIMOHAIBHOTO COCTOSIHHS CIIOPTCMEHOB

I"pynimsl, uncio 00CIeI0BaHHBIX, CPEJHIE 3HAUSHHS £ OMHNOKa

Hoxasaren Bparapp, n=5 Hamanaronwmit, n=15| 3ammuTHuK, n=15 Yuusepcain, n=12

DyHKI-bIil yPOBEHB (H.€.) 4,97+0,07 4,51+0,12 4,24+0,09 4,7+0,09

Veroiiuusocts, dyniu-Hoii cu- 2,08+0,08 1,71+0,02 1,370,15 1,99+0,02
CTEeMBI (H.€.)

YpoBeHb (DYHKIOHAIIBHBIX

N 3,8+0,11 3,2+0,18 2,85+0,12 3,7+0,15
BO3MOKHOCTEH (H.€.)

HpI/IMe‘IaHI/ICI CTAaTUCTUYCCKU JOCTOBEPHBIC pa3JIuINs BbIACICHBI.

Kak cnenyer u3 mony4eHHBIX TaHHBIX, CpEIHUE 3HaYeHUs! BhIoaHeHus Tecta «[I3MPy,
KOTOPBIN OTpa)kaeT BO30YAMMOCTh HEPBHOM CHCTEMbI, B M3YYCHHBIX TIPYIax UTPOKOB JTOCTO-
BEPHO HE paznuyvaiuch U coctaBwin: 231,9+14,24 mc y Bparapeit; 246,0+12,41 mc — y Hamana-
omux; 248,5+16,44 Mc — 3auTHUKOB; 234,4+12,22 MC — yHUBEpCalbl. DTO CBUAETEIbCTBYET
00 CXOITHOW CTETeH! BO30YAMMOCTH HEPBHOW CHCTEMBI OOCIICIOBAHHBIX BATCPIIOIMCTOB.

Bwmecre ¢ TeM 1o H3y4eHHBIM XapaKTEPUCTHKAM (PyHKIIMOHATIBHOTO COCTOSHHS CHCTEMBI
3apETUCTPUPOBAHEI HEKOTOPBIE JOCTOBEPHBIEC pa3nuyus. Tak, cpeqHie 3HaYeHUs YCTOHINBOCTH
(YHKIMOHATIBHOH CHCTEMBI U ypOBHEN (DYHKIIMOHAJIBHBIX BOZMOKHOCTEH B TPYIIIIE BpaTapei u
YHHBEPCAJIOB OKA3aJIMCh JOCTOBEPHO BHIIIE, YeM cpenau 3amuTHHKOB (2,08 n 1,99 npotus 1,37
u 3,8 u 3,70 npotus 2,85).

Cpennue 3HaYE€HUS KPUTHYIECKOW YacTOTHI CBETOBBIX MenbKkanuid (I'11) B rpymme Bpata-
pelt 1 yHMBEpCaIoB OKa3aJluCh JOCTOBEPHO HIKE, YEM B TPYIINAX HAMAJAIONINX U 3alIUTHUKOB,
coorBercTBeHHO: 32,8+0,99 u 33,9%1,41, nporus 36,3+1,18 u 37,4+1,16 (t=2,29) u (t=2,27).
Kak cnemyer U3 maHHBIX, IPEICTaBICHHBIX HA PUCYHKE 1, pacmpeneneHne Mo CTETIeHN OABIIK-
HOCTH HEPBHBIX IPOIIECCOB B BBIACICHHBIX TPYIIaX HECKOJIBKO OTIMYAJIOCh, OOHAKO ATH pa3-
JUars OBUTH HEZJOCTOBEPHEI.
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Pucynok 1 — Pacripesnenenue o0cie10BaHHBIX BaTEPIIOIUCTOB O CTETNEHH MOABUKHOCTH HEPBHBIX Npoleccos (%)

CreneHb ypaBHOBEIICHHOCTH HEPBHOW CHCTEMBI KaXKIOTO UIPOKAa OICHUBAIH IO pe-
3yJbTaTaM BBITONHEHUs Tecta «Peakius Ha ABMKYIIHiAcs 00beKT». PacnpeneneHue cropreme-
HOB TI0 COOTHOIIIEHHUIO TPOLIECCOB BO30YXACHUS U TOPMOXKECHHUS OTpaXeHO Ha pucyHke 2. Kak
CJIelyeT U3 MPEACTaBICHHBIX JaHHbBIX, Y OOJBIIMHCTBA UI'POKOB, BBIIEICHHBIX aMILTya, Mpeod-
nanan OanaHc BO3OYKAEHHS M TOPMOXKEHHSI, IPUYEM y BpaTapel U YHHBEPCAIOB ATOT MOKa3a-
TCJIb 6I)IJ'I, XO0TA U HEAOCTOBECPHO, HO BBILIC, YEM Y HalaJaromux U 3alllUTHUKOB, COOTBETCTBCH-
Ho: 60,0 u 58,3% mpotus 40,0 1 40,0%.
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Pucynoxk 2 — Pacnipeznenenue 1o cTeleHd ypaBHOBELIEHHOCTH HEPBHOH cucTeMsl (%)

W3BecTHO, 4TO MIMEHHO OCOOEHHOCTH (DYHKIMOHAILHOTO COCTOSIHHSI HEPBHOM CHCTEMBI
CIIOPTCMEHOB B MIEPBYIO OUEPEb ONPEAEISAIOT YCIEUTHOCTh COPEBHOBATENILHON JAEATENBHOCTH B
WTPOBBIX BHIax. Tak, ypOBEHb BO30yIMMOCTH IETEPMHHHUPYET CKOPOCTh pEardpoBaHMs, a
YPaBHOBELIEHHOCTH MPOIIECCOB BO30YK/AECHHUS N TOPMOXKEHHS OTBEYAET 32 afleKBaTHOCThH BHIOO-
pa TEXHUKO-TAKTUUECKUX AEHCTBUI M TOUHOCTH MX UCIIONHEHUS B TEKYIIIEM UTPOBOM MOMEHTE.
IIpy MOCTOAHHO MEHSIOLIEHCS UTPOBOM CUTyallMM BayKHA CKOPOCTb MEPEKIIOYEHHUs C OIHOIO
TaKTUYECKOTO JEHCTBUS HA APYTo€, YTO 3aBUCHUT OT TaKOW XapaKTEPUCTHKM HEPBHBIX IIPOIEC-
COB KaK MOJBIKHOCTb.

[TopBoast UTOTH MPOBEIEHHOMY HMCCIIEIOBAaHHUIO (PYHKIMOHAIBHOTO COCTOSIHHMSI CEHCOMO-
TOPHBIX LIEHTPOB HEPBHOM CHCTEMBI, OTBETCTBEHHBIX 32 3(P(HEKTHBHOCTH MI'POBOH JEATEIHHO-
CTH, OTMETHUM, YTO B BBIAEIEHHBIX I'PYIIIaX BaTCPIIOINCTOB KaKUX-JIMOO 3aKOHOMEPHBIX pa3iii-
YU MEXIy H3YYEHHBIMH IIOKa3aTeJsIMH HE OBLIO BBUIBICHO. XOTS CpelHHE 3Ha4eHHS
M3YYEHHBIX XapaKTepHCTHK B IPYIIIAaX YHHBEPCAJIOB U Bparapel ObLIM XOTh M HEJOCTOBEPHO,
HO JIydIlle, YeM B IPYIIIax HalaJaloMNX U 3alIHTHUKOB.

HckiroueHrne COCTAaBMIIM TakKWe IMOKA3aTeNd KaK: YCTOHYMBOCTH (D)YHKIHMOHATBHOHN CH-
CTEMBI M YPOBEHb (DyHKIIMOHAJIBHBIX BO3MOXXHOCTEH, KOTOPBIE OKa3aJHCh JOCTOBEPHO BHIIIE B
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rpymmax Bparapei u yHuBepcaiuos. Ilpu aTom cpemHue mokasareny Bo30yIMMOCTH HEPBHOW CH-
CTEMBI UTPOKOB PA3IMYHBIX aMIDTya UMENN CXOICTBO. B 3THX ke rpymmax mokaszaTen, Xapak-
TepU3yIOIUE MOBUKHOCTh HEPBHBIX MPOLIECCOB, OKA3AIUCH Jy4YIlle, OJHAKO MPH OIICHKE pac-
MpCaACICHUA UT'POKOB 1O CTCIIEHU NOABUKHOCTH HEPBHBIX MPOLECCOB JOCTOBEPHOCTH pa3mx1q1/u71
HE 06Hapy>1<eﬂa. HO-BI/I[[I/IMOMy, WHAWBUAYAJIbHBIC OLUCHKHU CIHOPTCMEHOB MNPECANOYTHUTCIILHEE
CpeAHEe-TPYIIOBLIX IMOKa3areie u 0ojee MHPOPMATHBHEI KaK TPU aHAJIH3E MOTYYCHHBIX JIaH-
HBIX, TaK U IpU OpraHU3ali TPEHUPOBOYHOIO MpOLECCa.

B menom, moxy4eHHBIC B Ha4aje MOJATOTOBUTEILHOTO IEPHO/a OLECHKH HEHPOGhU3UOI0-
THYECKHE TIOKa3aTeNled Ka)KI0i rpyIie UTPOKOB B BOMHOE IMOJO COOTBETCTBYIOT MX aMILTya H
HAXOIATCS Ha JOCTAaTOYHOM ypoBHE. Bmecte ¢ Tem oOcienyemas BO3pacTHas TPyIIIIa Xapakre-
pu3syeTcs myOepTaTHRIMU U3MEHEHUSMHE, KOTOPBIE MOTYT OBITH BRIPAXKCHBI Y KKIOTO UTPOKA B
pa3HoH cTereHu. BrIpakeHHOCTh MPU3HAKOB TOJIOBOTO CO3PEBAHMSA, IO-BUANMOMY, KOPPEIHPY-
€T U C CO3pPEBaHUEM ACCOIIMATUBHBIX, ABUTATEIbHBIX 30H KOPHI OOJIBIINX HONMYIIAPHA U T.A.

IInanupyercs NporoKEHUE U3YUYEHHsI HEHPOIICUXOJOTHYECKOrO CTaTyca FOHBIX BaTep-
MOJIMCTOB, B YACTHOCTH, MCCIIEIOBAaHUE TAaKOTO IOKa3aTeNs KaK YPOBEHb U CTPYKTYpa arpeCcCHH.
B )laﬂbﬂeﬁﬂleM npeanojara€Tcsa OUCHUTb U3YYCHHBIC XapPaKTECPUCTUKU B I'pyImax nmoagpoCTKOB
C pa3IMYHON BBIPAKCHHOCTHIO ITyOepTaTHBIX M3MEHCHUH (MEIMAHTHI, aKCEICPAHTHI U peTap-
JIAHTHI), ¥ Jajiee MPH MHOTO()AKTOPHOM aHAHM3e YCTAaHOBUTH B3aUMOCBSI3H BCEU COBOKYITHOCTH
MIPU3HAKOB (OMOJIOTHYECKH BO3PACT, 0COOCHHOCTH HEPBHBIX IPOIIECCOB, XapaKTep aKIICHTYa-
LW, UTPOBOE aMILTya, YPOBEHb arpecCry | T.1.).

3AKJITOYEHME

Takum 00pa3om, P HCcCIeIOBAHUE 0COOCHHOCTEH HEPBHBIX MPOIIECCOB B BHIACIICHHBIX
10 aMIUTya TPyIIax BaTepIIONUCTOB HE OBUIO YCTAHOBICHO 3aKOHOMEPHBIX PazIIHUUil MEXIY
M3yYEHHBIMH XapaKTePUCTUKAMH, OJHAKO CPEeJHHE 3HAYCHHUS B TPYIIaX YHHBEPCAIOB U Bpara-
peii ObUTH XOTh U HEOCTOBEPHO, HO JIy4Ille, YeM B IPyIIaX HAMAJAIONUINX U 3alIUTHUKOB. [Ipn
9TOM NPOBEACHHBIA aHaIKM3 MOJYYEeHHBIX JaHHBIX I0Ka3all, YTO YCTOWYMBOCTH (DYHKIIMOHAIIb-
HOM CHUCTEMBI M ypOBeHb (DYHKIMOHAJIBHBIX BO3MOXKHOCTEH B TpyIIiax Bparaped M yHHUBepca-
JIOB OKa3aJlUCh JOCTOBEPHO BhIIIE. B 3THX ke Irpynmax MokKazaTelH, XapaKTepHU3yloIlue Io-
JBIDKHOCTh HEPBHBIX IIPOLECCOB, OKA3&INUCh Jydllle, OJHAKO IpPH OLEHKE pPACHpencIeHUs
WUTPOKOB MO CTENICHH MOABMKHOCTH HEPBHBIX IPOLIECCOB JI0OCTOBEPHOCTh PA3IMYMi HE 0OHapy-
xeHa. CpenHue Iokasareny BO30YIHMMOCTH HEPBHOM CHCTEMBI HTPOKOB PA3IMYHBIX aMILIya
HMEIH CXOJICTBO.

B menom, moxy4eHHBIE B HaYaje MOATOTOBUTENFHOTO TEPHOA OLEHKH HEHpPOo(hH3UOI0-
THYECKUe ToKa3arejed KakJOW TpyMIe UrPOKOB B BOAHOE IOJIO COOTBETCTBYIOT MX aMILIya,
HAXOIATCS Ha JOCTAaTOYHOM YPOBHE M MOTYT OBITH HMCIIOJIB30BAHBI B Ka4eCTBE pedepeHTHHIX
3HadeHui. [IpoBeneHHOE MCCIenoBaHNe eIe pa3 MOATBEPANIO HEOOXOMUMOCTh HMPOJOKEHHS
UCCIIEIOBAaHNS U BaKHOCTh ydeTa KOMIUIEKCAa MHIUBUAYaJIbHBIX HEHPOICHXOJOTHUYECKUX 0CO-
OEHHOCTEH NpU OpraHM3aly TPEHHUPOBOYHOTO MpOLEcca M PEIIeHUs] BOIpoca 00 y4acTHu B
COpPEBHOBaHMSIX.

JIUTEPATYPA

1. Anemmu U.H. OCOOEHHOCTH IMeIarorHuecKoro B3anMOACHCTBHS C TPEeHEPaMu MO XOKKEKO ¢
maiiboit / 1.H. Anemmn, H.H. Pomanosa, SIu.B. Jlarrommn, I.A. JIa110B // YdeHbIe 3aIUCKU YHUBEPCH-
tera uM. [1.®. Jlecradra. — 2020. — Ne 12 (190). — C. 327-330.

2. benensko 1.C. Ilcuxoduznonormieckne 0cCOOEHHOCTH Y IOHBIX CIIOPTCMEHOB UTPOBBIX BHIOB
CHopTa pa3HoOro BO3PacTHOro meprona passutus U TpenupoanHoct / U.C. Benensko // BectHuk Tom-
CKOTO TOCYJIapCTBEHHOTO negaroruueckoro yuusepcurera. — 2009. — Ne3 (81). — C. 54-58.

3.  Merononornyeckie MOAXOABI MPU OpPTraHM3aAlMK HAaydHBIX HCCIIenoBaHuil B cdepe dusmye-
cKoii KyabTypsl U cniopta / E.B. Beikos, H.IL. ITerpyuikuna, O.11. Konomuern, H.A. Cumonosa // Tlenaro-
THKO-TICHXOJIOTHYECKIE W MEIUKO-OMOIOTHIECKIE TTPOOIeMbl (PH3MIECKON KyABTYpHI U criopTa. — 2019. —
T.14, Ne 1. - C. 176-184.

312



Yuenuvie 3anucku ynuseepcumema umenu Il1. @. Jleccagpma. — 2022, — Ne 1 (203).

4. Pa3paboTka TECTOB OLIGHKH JBHUIaTEIbHBIX KAa4eCTB IOHBIX XOKKEHUCTOB — Bparapeil / A.B.
Hertspes, H.II. [lerpymkuna, O.1. Konomuen, H.A. CumoHoBa // YdeHbIe 3aIlHCKH YHHBEPCHTETA M.
I1.®. Jlecradra. 2019. — Ned(170). — C. 95-102.

5. 3maruna E.B. Heiiponcuxonoruueckuii craryc 1oHbIX BareprnoiauctoB. CooOmenue 1. AkueH-
Tyaru xapakrepa / E.B. 3Baruna, H.II. [lerpymkuna // Yuensie 3anucku yHuBepcutera uM. [1.d. Jlec-
radra. —2021. — Ne 6 (196). — C. 135-141.

6. Kavanos A.IO. Ot6op moapocTkoB Ha poib Bparapst B BogHoM moio / A.1O. Kaganos // Akry-
aJIbHbIe HayYHBIEC CCIIEIOBaHUS B coBpeMeHHOM Mupe. — 2019. — Ne 0-6 (54). — C. 43-47.

7. HopmatusHO-nIpaBoBOe oOecrieyeHre OpraHu3aliy HayYHOTO HccienoBaHus B chepe usn-
yeckoit KynsTypsl U criopta / A.H. Kopanenko, E.B. beikos, H.II. Tlerpymkuna, O.1. Konomuerr // Axty-
aJbHbIE MPOOJIEMBI IPABOBOTO PETYINPOBAHUS CIOPTUBHBIX IpaBooTHOUIeHHH. COopHUK MaTepuanos IX
MesxayHaponHOI Hay4HO-IIpaKTHYeCKO KoH(pepeHuun. — Yensaouunck, 2019. — C. 90-94.

8. Mapamnos /I. ABTOMaTH3MpPOBAaHHBIA aHANN3 JaHHBIX. MeaumnuHcKkas craructuka / JI. Mapa-
moB. — Kazans, 2020. — URL: https://medstatistic.ru/ (mara oopamenus: 10.06.2021).

9. VYpoBeHb arpeccHu W HEHPOIMHAMHUYECKHE XapaKTEPHCTUKH CIIOPTCMEHOB ITyOepTaTHOro
o3pacta / H.IL. Ilerpymxkuna, O.1. Konomuen, H.A. Cumonosa, E.B. XKykosckas, [Tnaun /. Konkane //
Tcuxonorus. Ilcuxodusmonorns. —2020. — T.13, Ne 4. — C. 108-115.

10. ITerpymkuna H.IT. XapakreprcTrka CKOPOCTHBIX CIIOCOOHOCTEH M (DyHKIMOHAIBHOTO COCTO-
SIHUSL HEPBHOW CHCTEMBI XOKKEHUCTOB ITyOEpTaTHOTO BO3pAcTa PasIMYHOIO YPOBHS OMOIOIMYIECKOTO Co3pe-
Banusi / H.IT. Tlerpymkuna, B.A. Tlonomapes, 1.B. [lluuyaBun / ®dusnonornyeckre u OHOXUMHUYECKUEC
OCHOBBI U TI€IaTOTNYECKIE TEXHOIOTHH aIalTAlliH K Pa3HBIM II0 BEIMYHHE (HH3MIECKUM Harpyskam. Ma-
Tepuansl MexIyHapoqHOH HaydHO-TIpakTHYecKoi KoHdepenn (29-30 Hos6ps 2012).. — 2012. — T.1 —
C. 186-190

11. INTonomaper B.A. Ilcuxodusnonormdecknii craTtyc CHOPTCMEHOB ITyOepTaTHOTO Bo3pacTa /
B.A. ITonomapes, H.II. [Terpymkuna, H.A. Ilerpymknna // Tpaguiuy 1 HHHOBAIMY B CHCTEME ITOATOTOB-
KU CIIOPTCMEHOB U CIIOPTUBHBIX KaJpOB. MaTepuallbl JOKIaJ0B ydacTHUKOB | Beepoccuiickoit orpacieBoit
Hay4YHOH MHTEpHET-KOH(EpEeHIMH MperoaBaTelieii CIOPTUBHBIX BY30B pexkuMe on-line. — Mocksa, 2013.
—C. 141-146.

12. O6 yTBepkaeHHH TpaBwiI BUjaa cropTa «BomHoe mono» (C M3MEHEHUSAMH U JOTIOTHEHHUSAMH):
npuka3 MunuctepcTBa cnopra Poccmiickoit ¢enepammu ot 27 nekabps 2018 . Ne 1094, (pexm. ot
7.08.2020r. Ne 605) /1 Koncynsrantllnoc : [caiiT]. - URL:
http://www.consultant.ru/document/cons_doc LAW 315449/ (nara o6pamenus: 23.05.2021).

13. IlycrosepoB A.M. OreHka NCUXMYECKOTO KOMIIOHEHTa (DYHKIIMOHAIBHOTO COCTOSIHUS CTY/CH-
TOB, 3aHMMaIOIMXcs Gu3nueckor KyibTypoit Boctoka / A.U. Ilycrosepos, H.II. ITerpymkuna, B.K. Mu-
n0Bu0B // BecTHk YensOMHCKOTO TOCY1apcTBEHHOTO Teiarornieckoro yuusepentera. — 2013, — Nel2. —
C. 285-292.

14. OnTuMuzaiys TPEHUPOBOYHOTO TPOLECCa XOKKEHCTOB IyOepTaTHOTO BO3pacTa Ha OCHOBE
KOMIUIEKCHOM OICHKH CHenuanbHON 1 QyHKIHoHaIbHOM moarorosinenHocty / H.IT. Ilerpymkuna, H. Cu-
moHoBa, E.B. brixos, O.1. Konomuen, A.B. Jlertsapes / Yuaensle 3anucku yHuepcurera uM. [1.d. Jlec-
radra. —2018. — Ne 11 (165). — C. 261-266.

15. Illunosuu JL.JI. Cuna HEpBHBIX IPOLIECCOB, TOHYC U PEAKTUBHOCTh BETCTaTHUBHOW HEPBHOM
cuctemsl ¥ napameTpsl BuuManus / JIJI. Iunosuy, E.H. PoxkoBa // AktyanbHble IPOOJIEMbI MEIUIIUHBL:
c0. Hay4. cT. Pecrt. Hayu.-nipakT. KoH(}. ¢ MexIyHAp. yyactueM, [omenb, 21-22 Hos6. 2019 . — Tomens. —
2019. — T.1. — C. 75-77. — URL: https://elib.gsmu.by/handle/GomSMU/6674 (nara oOpauieHus:
23.11.2021).

16. Physical and performance variables for talent identification in water polo / V. Viero, T. Tri-
ossi, D. Bianchi, A. Campagna, G. Melchiorri // Sports Med Phys Fitness. — 2020. — No. 60(10). — P.
1309-1316.

REFERENCES

1. Aleshin, ILN., Romanova, N.N., Latyushin, YAn.V. and Dyatlov, D.A. (2020), “Peculiarities of
pedagogical interaction with ice hockey coaches”, Uchenye zapiski universiteta imeni PF. Lesgafta, No.
12(190), pp. 327-330.

2. Belenko, I.S. (2019), “Psychophysiological characteristics in young athletes of playing sports
of different age periods of development and fitness,” Bulletin of the Tomsk State Pedagogical University,
No. 3(81), pp. 54-58.

313



Yuenuvie 3anucku ynuseepcumema umenu Il1. @. Jleccagpma. — 2022, — Ne 1 (203).

3. Bykov, E.V,, Petrushkina, N.P., Kolomiec, O.I. and Simonova, N.A. (2019), “Methodological
approaches in the organization of scientific research in the field of physical culture and sports,” Pedagogi-
ko-psihologicheskie i mediko-biologicheskie problemy fizicheskoj kul'tury i sporta, vol. 14, No. 1, pp.
176-184.

4. Degtyarev, A.V., Petrushkina, N.P., Kolomiec, O.I. and Simonova, N.A. (2019). "Develop-
ment of tests for assessing the motor qualities of young hockey players — goalkeepers", Uchenye zapiski
universiteta im. P.F. Lesgafta, No. 4 (170), pp. 95-102.

5. Zvyagina, E.V. and Petrushkina, N.P. (2021), "Neuropsychological status of young water polo
players. Message 1. Accentuation of character", Uchenye zapiski universiteta im. PF. Lesgafta, No. 6
(196), pp. 135-141.

6. Kachalov, A.Yu. (2019), “Selection of adolescents for the role of a goalkeeper in water polo”,
Actual scientific research in the modern world, No. 10-6 (54), pp. 4347

7. Kovalenko, A. N. (2019), “Regulatory support for the organization of scientific research in
the field of physical culture and sports”, Actual problems of legal regulation of sports legal relations, Ural
Academy, pp. 90-94.

8. Marapov, D. (2020), Automated Data Analysis, Medical Statistics, available at:
https://medstatistic.ru/ (Accessed: 10 November 2021)

9. Petrushkina, N.P., Kolomiec, O.I., Simonova, N.A., ZHukovskaya, E.V. and Kopkane Plachi
D., (2020), “The level of aggression and neurodynamic characteristics of athletes of puberty”, Psychology.
Psychophysiology, Vol. 13, No. 4, pp. 108-115.

10. Petrushkina, N.P., Ponomarev, V.A. and Shichavin, I.V. (2012),“Characteristics of high-speed
abilities and functional state of the nervous system of hockey players of puberty age at various levels of
biological maturation”, Physiological and biochemical bases and pedagogical technologies of adaptation
to various physical loads. Materials of the International Scientific and Practical Conference (November
29-30, 2012), Vol.1, 2012, pp. 186-190

11. Ponomarev, V.A. and Petrushkina, N.A. (2013). “Psychophysiological status of athletes of
puberty®, Traditions and innovations in the system of training athletes and sports personnel. Materials of
the reports of the participants of the I All-Russian branch scientific Internet conference of teachers of
sports universities on-line, Moscow, pp. 141-146.

12. Ministry of Sports of the Russian Federation (2018), “On approval of the rules of the sport
"Water polo" (with amendments and additions)”, Order of the dated December 27, 2018 No. 1094 (Ac-
cessed: 23 November 2021).

13. Pustozerov, A.l., Petrushkina, N.P. and Milovidov, V.K. (2013), “Assessment of the mental
component of the functional state of students involved in physical culture of the east,” Bulletin of the
Chelyabinsk State Pedagogical University, No. 12, pp. 285-292.

14. Simonova, N.A., Petrushkina, N.P., Bykov E.V., Kolomiets, O.I., and Degtyarev, A.V. (2018).
“Optimization of the training process of hockey players of puberty on the basis of a comprehensive as-
sessment of special and functional preparedness,” Uchenye zapiski universiteta im. PF. Lesgafta, No.
11(165), pp. 261-266.

15. Shilovich, L. L. and Rozhkova, E. N. (2019), “Strength of nervous processes, tone and reac-
tivity of the autonomic nervous system and parameters of attention”, Actual problems of medicine. Scien-
tific-practical ~ conference  with  international  participation, pp. 75-77, available at:
https://elib.gsmu.by/handle/GomSMU/6674 (Accessed: 20 November 2021).

16. Viero V., Triossi T., Bianchi D., Campagna A. and Melchiorri G (2020), “Physical and perfor-
mance variables for talent identification in water polo”, Sports Med Phys Fitness, No 60(10), pp. 1309-1316.

KonrTakTHas nndopmanusi: zv-aev@mail.ru

Cmamusa nocmynuna 6 peoakyuio 24.01.2022
YIK 796.422

MNOBBIIIEHUE YPOBHS CHEIMAJIBHOM ®U3HYECKOM
NOATOTOBJEHHOCTU BETYHOB HA 400 METPOB HA OCHOBE ITO2TAITHO-
MOCJIEJJOBATEJIBHOI'O PA3BUTHUS ®YHKIIMOHAJIBHBIX CBOMCTB
Bumanuii Cepzeeeuu Ilonkos, oupexmop, Mynuyunansroe o6pazosamenvhoe yupesicoenue
Jluyett Ne 8 «Onumnusy, 2. Boreoepao

314



