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Ponb NM4YHOCTHOM TPEBOXHOCTY B Pa3BUTMM NCUXOU3NONOTUYECKNX
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PE3IOME

Ilenpb MccnegoBaHMA: U3YIUTb POIb IMIHOCTHOI TPEBOXKHOCTY B Pa3BUTUM MCUXO(DU3NOIOINYECKIX TTOKa3aTeNlell ¥ CIIOPTCMEHOB-IIOPOCTKOB.
Marepuabl ¥ MeTOAbI. JI/151 M3y4eHNs PacIpOCTPAHEHHOCTY BBICOKOTO YPOBH: IMYHOCTHOI TpeBOKHOCTH (fanee — JIT), a Takoke Ay onpeenieHns
0cobeHHOCTel! ICMXOBU3MONOINYeCKIX II0Ka3aTeseil B MCCIeNOBaHMUN YYaCTBOBAMM 23 MOAPOCTKA — IOHOLIN ¥ JIEBYIIKH, KOTOPBIE AB/IAIUCD TIPefi-
CTaBUTEAMM Pa3HbIX BuoB criopTa. C MOMOIIIBIO YCTPOICTBA Icuxodusnonorundeckoro Tectuposanusa YIIPT-1/30 «Ilcuxodusmonor» 6buim momy-
YeHBI I0Ka3aTe/y IIPOCTON 3PUTETbHO-MOTOPHOI peakuyy u yposeHb JIT o mxane Crmnbepra. I OlleHKY BIUAHNUA M3MEHEH!A BBICOKOTO YPOBHS
JIT Ha nicuxou3MoNnornyecKkme IoKasarey ObI 0To6paHbI 14 IOFPOCTKOB-CIIOPTCMEHOB C BLICOKMM YPOBHEM IMYHOCTHOI TPEBOXXHOCTH, KOTOPbIE
3aTeM OBUIM pasfie/ieHbl Ha 2 TPYIIIbL B aKcIlepiMeHTaIbHYI0 TPYIIIY BOLUIM IIOFPOCTKY, ITOKe/MaBIle IPYHATh y4acTHe B 9KCIIEPMMEHTe 110 IpH-
MEHEHMIO TeXHUK KOTHUTUBHO-TIOBEJIeHYeCKON Tepaluu [jIs KOPPEeKLM BbICOKOro ypoBHA JIT; B KOHTPONMbHYI0 — IOAPOCTKY C BBICOKUM YPOBHEM
JIT, KoTOpble He 06YYaMUCh TEXHMKAM KOTHUTMBHO-TIOBEEHYECKON Teparmuy. PesympraTer. KaXplii TpeTnii CHopTCMeH NMOAPOCTKOBOrO BO3PacTa
uMen BbICOKMIT ypoBeHb JIT. ClopTCMEHbI-TIOBPOCTKY C BBICOKMM ypoBHeM JIT B oT/idme OT HOAPOCTKOB C ONTUMaIbHbIM ypoBHeM JIT 6b1m MeHee
PaboTOCIIOCOOHEI, a TAKKe, HECMOTPs Ha MeHblllee MIHIMA/IbHOE BpeMA peaKIjiy, coBepuiam 6onpire ommn6ok. JInHaMyKa Icuxopusmonornyeckmux
TIoKasaTesnet Hab/moAanach Kak B IPyIIIe ¢ BMENIATEI,CTBOM, TaK U B TPYIIIE, I/ie He IPOBOJMINCH TeXHUKM KOTHUTMBHO-IIOBEIeHIECKON Tepammy;
OfIHAKO, 3y4nB pasHuIy dusnonorndecknx mokasarenest [ITHC B rpynme, rae Habmonanocs nusmeHenue 8 JIT, n B rpymie, rae JIT m6o He M3MeHUIaCh
7M60 IIOBBICHIIACH, MBI BBIABU/IN HOTOXKUTENbHbIE N3MeHeHNA. V3meHenye ypoBH: JIT mpyuBeno K CHVDKEHUIO CPeTHETO BPEMEeHV PeaKLiM, MUHM-
MaJIbHOTO BpEMEHN PeaKLyH, a TAKKe K IIOBBIIIEHNIO YPOBHA CTabMIbHOCTU peakuuit. BeiBopsr. Boicokuit yposens JIT BimseT Ha ncuxodusnono-
rudeckme noxasarenu ITHC y cmopTcMeHOB-TI0ApOoCcTKOB. Vicronb3oBaHMe TeXHMK KOTHUTUBHO-TIOBEIeHYEeCKOi TepaInyl /I HOPMaIu3aluy ypOBHA
JIT cnopTcMeHOB NOAPOCTKOBOTO BO3PACTa MPUBONUT K ynyulleHuo dusnonorndecknx nokasateneit [ITHC.
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The role of personal anxiety in the development of psychophysiological
indicators in adolescent athletes

Anna A. Makarova"’, Olga A. Kharkova®

' Arkhangelsk Center of Physical Therapy and Sports Medicine, Arkhangelsk, Russia
2Northern State Medical University, Arkhangelsk, Russia

ABSTRACT

Objective: to study the role of personal anxiety in the development of psychophysiological indicators in adolescent athletes. Materials and methods.
To study the prevalence of high levels of personal anxiety (hereinafter — LT), as well as to determine the characteristics of psychophysiological indica-
tors, the study involved 23 teenagers — boys and girls who were representatives of different sports. Using the device for psychophysiological testing
UPFT-1/30 “Psychophysiologist”, indicators of simple visual-motor reaction and the level of LT on the Spielberg scale were obtained. To assess the impact
of changes in high LT levels on psychophysiological indicators, 14 adolescent athletes with a high level of personal anxiety were selected and then divided
into 2 groups. The experimental group included adolescents who wanted to participate in an experiment on the use of cognitive behavioral therapy
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techniques to correct high LT levels; the control group included adolescents with high LT levels who were not trained in cognitive behavioral therapy
techniques. Results. Every third adolescent athlete had a high level of LT. Adolescent athletes with a high LT level, in contrast to adolescents with an
optimal LT level, were less efficient, and, despite a shorter minimum reaction time, made more mistakes. The dynamics of psychophysiological indicators
were observed both in the group with intervention and in the group where no cognitive behavioral therapy techniques were performed; however, after
studying the difference in the physiological parameters of the central nervous system in the group where there was a change in LT, and in the group where
LT either did not change or increased, we found positive changes. Changes in the LT level led to a decrease in the average reaction time, the minimum
reaction time, and an increase in the level of stability of reactions. Conclusions. A high level of LT affects the psychophysiological parameters of the
central nervous system in adolescent athletes. The use of cognitive behavioral therapy techniques to normalize the LT level of adolescent athletes leads
to an improvement in the physiological parameters of the central nervous system.
Keywords: athletes, central nervous system, reaction time, anxiety
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1. BBegenue 2. Matepuanbl I METOJbI

IleppoouepenHoii 3ajadeil pPasBUTUA JIMYHOCTHOTO Jnsa nsydeHusa pacipOCTPAaHEHHOCT) BBICOKOTO YPOBHA
” GU3NYECKOTO MOTEHIMaa CIIOPTCMEHOB SIB/ISIETCS CO3- JIMYHOCTHOI TpeBo>kHOCTH (manee JIT), a Takke misd ompe-
HaHye HeOOXORMMBIX YCIOBMII It 9((eKTUBHBIX 3aH- IeneHusT 0COBEHHOCTEN TMCUXO(PU3NONMOTUIECKUX TIOKa3a-
TUI CHOPTUBHOI [IeATeTbHOCTDIO, IOBBIIIEHNe MOTUBAI[UN TeJlell Y JAaHHBIX IOAPOCTKOB-CIIOPTCMEHOB ObIINt 06CIeno-
K crnopty [1]. B mpomecce mcuxomornyeckoi IOATOTOBKA BaHBI 23 MOPOCTKA, KOTOPBIE ABJIAINCH NPECTAaBUTEIAMNU
CIIOPTCMEHOB 0c000e BHUMaHIE CIERYeT yAeIATh Ipodu- PasHBIX BUOB CriopTa: 6ackeTOOI, /IeTKast AT/IeTUKA, TTaydp-
JIAKTVKE TPEBOXKHBIX U JIeTIPeCCUBHBIX PACCTPONCTB. nmudTuHI, a9pobuka, Kapara. 1o Moy y4acTHUKM UCCIER0-

B.J. ITaBnoBa u coasr. (2016), A.H. Kosanenko (2017) BaHMsI PaCIIPeNeIINCh CIeAyoimM obpasom: 43,5 % neBy-
U PAR APYIMX aBTOPOB BBUIBIIM 3aBUCHMOCTb (PyHKINO- ureK u 56,5 % roHomen. A oueHKy M3MEHEHNA BhICOKOTO
HaJIbBHBIX ¥ HCUXOPU3MONOTMYECKNX IIOKa3aTeneyl IieH- YPOBHSI IMYHOCTHOIL TPEBOXXHOCTH Ha IICUXO(PU3NOIOrde-
TPa/sbHON HEPBHOM CUCTEMBI CLHIOPTCMEHOB OT COCTOSHISA CKIe TIoKasareny 6bUM oToOpaHsl 14 MOLpPOCTKOB-CIIOPT-
TPEBOXKHOCTY Ha Pa3/IMIHBIX 3TallaX TPEHNPOBOYHOTO U CO- CMEHOB C BBICOKMM YPOBHEM JIMYHOCTHON TPEBOXXHOCTU
PEeBHOBATEIBHOTO LIMKJIOB [2, 3]. (64 % meByurex u 36 % IoHOLIEIT).

IloBbIIEHHBII YPOBEHb JIMYHOCTHOM TPEBOXHOCTH Metopnom cb6opa FaHHBIX CIYXKWIO AIIApPaTHOE TeCTH-
CIIOpPTCMEHa Ha Pa3IMYHBbIX 3TAllaX CHOPTUBHON HeATeNb- pOBaHMe C NMCIONb30BaHUEM YCTPOMCTBA IICUXO(U3NOIO-
HOCTY (IIpefiCOPEBHOBATE/IBHOM, COPEBHOBATENIBHOM U I10- rmaeckoro tectupoBaHus YIIOT-1/30 «Ilcuxodusnonor»
CIeCOPEBHOBATEIbHOM) BIeYeT 3a C000il HeOIarompusT- mis cbopa IOKasareseil IPOCTON 3PUTENTbHO-MOTOPHOI
Hble M3MeHeHNs Iokasareneil ¢pyHkuymonuposanna LTHC, peaknuu (manee — [I3MP) 1 ypoBHS TMYHOCTHOI TPEBOX-
YTO B 3HAYUTE/TBHOI CTEIEeHN BIIUAeT Ha JOCTIDKEHIE CIIOp- Hocty 110 mKane Comabepra.

TUBHOIO pe3yibraTa. B ¢BA3M ¢ 3TMM 0COOYI0 3HAYMMOCTD Ina peanmsanym TpeTbell 3ajjauy YYaCTHUKM UC-
MIpefCTaB/IAeT VMCCIelOBaHMe, TI03BOJIAOIee 3YINTD BIIN- C/IEfOBaHMS B CIyYallHOM IOpsiAKe OBUIM pasfeneHsl
SIHJE METONOB CaMOPETy/IsAIMM Ha BBICOKMII YPOBEHD /IN4- Ha 2 IPYNIBL: B IEPBYIO TPYIIy — 3KCIIEPUMEHTAIbHYIO
HOCTHOJ TPEBOXHOCTY Y IOHBIX CIIOPTCMEHOB, UTO B PE3Y/Ib- (manee 3I) — BoOWUIM HOAPOCTKY, IIOXeTAaBIIME INPU-
Tare MOMOKNUTENBHO CKOKETCS Ha NCMXO(DU3MOTOTMIECKIX HATb YYacTVe B SKCIIEPMMEHTE 10 IPMMEHEHUI0 TeXHUK
mokasarenax [4-8]. KOTHUTKBHO-NOBefeH4yeckoit Tepanuu (KIIT) mnsa xop-

Ilenpio MccnenoBaHMA ABWIOCH M3Y4€HNME POIU JINU- PeKIMM BBICOKOTO YPOBHA JIMYHOCTHON TPEBOXHOCTU
HOCTHOI TPEBOXXHOCTM B PA3BUTUM TICUXO(PU3MOIOTIYE- (6 den.); xoHTpOnbHYI0 rpymmny (pmamee KI') cocraBman
CKNIX ITOKa3aTesieil y CHOPTCMEHOB-TIOAPOCTKOB. 71 focTn- MOJIPOCTKM C BBICOKMM YPOBHEM JMYHOCTHON TPEBOX-
JKEHVSI Lie/IVt HaMu OBbUIN OIIpefie/IeHbl CIeAYIoLIe 3aJaul. HOCTH, KOoTOpble He ob6ywamuch TexHukam KIIT (8 wer.).

1. M3yunTh pacnpoCTPaHEHHOCTb BBICOKOIO YPOBHA IlepBoHavanbHO B TedyeHMe 1,5 MecAla MOAPOCTKYU Benu
JMYHOCTHOM TPEBOXKHOCTH Y TOfIPOCTKOB-CIIOPTCMEHOB. pueBHMKM ABC anammsa. Kaxpyio Hefeno IpoBOAUICA

2. Ompepnennts 0CO6EHHOCTY NCUXO(USUOTOTNIECKIX aHa/MM3 3amiceil [HEBHMKA, IO pe3y/lbTaTaM KOTOPOTO
IIOKasaresieil y HOAPOCTKOB-CIIOPTCMEHOB C BBICOKVM yPOB- MM Ha3HAYa/INCh CIIela/IbHbIe YIIPKHEHNsI A PaboThl
HeM JIMYHOCTHOM TPEBOXHOCTIL. C TPEBOXXHBIMM COCTOSIHMAMMU. 3a MEpUOf, SKCIepUMeHTa

3. OueHnTb M3MEHEHMs BBICOKOTO YPOBHA MMYHOCT- rpymmna 6bi1a 06y4eHa [bIXaTeTbHBIM TEXHUKAM, METOLY
HOJ TPEBO>XKHOCTM Ha ICUXO(PU3NONOrYecKe 0Ka3aTen paBAONOfO06HOro HepeOpMyIUPOBAHNS U METOAY BBI-
Y HOZIPOCTKOB-CIIOPTCMEHOB. TOfL U U3JepKeK.
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JlaHHOe MccnemoBaHMe OBUIO IOAJEPKaHO M ofobOpe-
HO JIOKAa/IbHBIM JTUMYeCKUM KomuTeToM CeBepHOro rocy-
TapCTBEHHOTO MEUIIMHCKOTO YHMUBepcuTeTa (IIPOTOKOI
Ne 03/09-19 ot 25.09.2019).

CraTtucTudeckuii aHaaM3 OCYIIECTBANCA C IOMOILbIO
nporpaMmbl Stata. B ciyyae Korpga Konm4ecTBEHHBI NPK-
3HaK ObIT pacpefeneH HOPMalbHO, IPUMEHSJICA TapaMe-
TpuyecKuit MeTog, Kputepuii CTbIOfIeHTa /I He3aBUCUMBbIX
BBIOOPOK, B C/Ty4ae MHOTO paclpeneNeHns — HelapaMeTpu-
geckuit kputepuit Manna — YutHu. [In4 nmoucka B3aumoc-
BA3El MEeX/y KadeCTBEHHBIMI NPY3HAKaMM VICIIONb30BATICA
KpuTepuit xu-kpagpar [lupcona. B cBA3K ¢ Mano4ncieHHOM
BBIOOPKOJT KPUTUYECKUIT YPOBEHb CTATUCTUYECKOI 3HAUM-
MocTu cocrasui p < 0,200.

3. Pesynprarbl MCCIEJOBAHNA

W3 obcnenyemoit BHIOOPKM IOHBIX CHOPTCMEHOB 61 %
uMemy onTuManbHbll ypoBeHb JIT, a 39 % — BBICOKMIL
W3 cnopTtcmenos ¢ ontumanbHeiM ypoHeM JIT 64 % 1oHO-
mieit u 36 % meBylIeK; cpefiyt MOAPOCTKOB, MOKa3aBIINX BbI-
COKMII YPOBEHDb TPEBOXKHOCTH, 45 % IoHOIIEN U 55 % fieBy-
mrex (p = 0,349).

Taxxe cremyeT OTMETUTb, UTO BBICOKMIT yposeHb JIT
Y IOHBIX CIIOPTCMEHOB CO CTa)KeM 3aHATHI CIIOPTOM MEHbIIIE
5 ner Ha 33,8 % (p = 0,099) Bbllle, YeM Y CIIOPTCMEHOB €O
cTakeM 6oree 5 7eT.
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Kak BugHo u3 Tabmuubl 1, mokasarens cocrosunsa [THC
110 BapMallMIOHHOJ CEHCOMETPUM Y CIIOPTCMEHOB-IIOfPOCT-
KOB KaK C BLICOKOI, Tak 1 ¢ onTuManbHoi JIT cooTBeTcTByeT
BBICOKOMY ypoBHIO (p = 0,330). CpenHee 3HaUeHMe TOKa3a-
TeJA «OIepaTopcKas paboTOCIOCOOHOCTD» Y CHOPTCMEHOB-
HOfIPOCTKOB C ONTMMAAbHBIM ypoBHeM JIT cooTBeTcTByeT
BBICOKOMY YPOBHIO, & Y CHOPTCMEHOB C BbIcOKoI JIT — Hus-
koMy. Kpome Toro, Hamu ObImu HalileHbl CTaTHCTUYECKU
3HAYMMble Pa3NNYMA IO JAHHOMY ITOKA3aTell0 MEXZY M3-
yuaeMmbiMu rpymnamu (p = 0,016). IT0 MOXeT TOBOPUTDH
O TOM, YTO CIOPTCMEHBI-IIOPOCTKM C BBHICOKMM YPOBHEM
JIT nokaspIBaoT 60/Iee HU3KME PE3YIbTATHI B CIIOPTE.
CyMMapHOe 4MCI0 OomMOOK M YMUCIO YIpeKHAIoInX
peakiuil y CIopTCMEHOB-IIOPOCTKOB ¢ onTuMasnbHoit JIT
MeHbllle, YeM y CIOpTcMeHOoB ¢ Bricokoit JIT (p = 0,083).
Taxoke MMEIOTCA CTATUCTUYECKY 3HAYVMBbIe pasInydnus B II0-
KasaTesle «<MUHMMa/IbHOe BpeMs peakuum» (p = 0,053) mex-
Iy MICCTIERYEMBIMY TPYNIaMy. Y CIOPTCMEHOB-IOAPOCTKOB
¢ Bpicokolt JIT MyHMManbHOE BpeMA peaKIy MeHblIe, 4eM
y CIIOPTCMeEHOB ¢ onTuManbHoit JIT. 9To MoxxeT ObITH 06Y-
CTIOBJIEHO TeM, UTO Y CIIOPTCMEHOB ¢ BbICOKOI1 JIT BhIpakeHa
YCTaHOBKa Ha OBICTPOfEICTBIE B Yieph 6e301U1M609HOCTI
TeICTBUM.
Takum 06pa3oM, CIOPTCMEHBI-IIOAPOCTKU C BBICOKVMM
ypoBHeM JIT 1o cpaBHEHMIO € HOPOCTKAMM C OIITYMa/IbHBIM

Ta6bnuma 1

Komnnexchsle ¢pusnonormyeckue noxasarenn gearenbHocty IIHC 10HBIX CHOPTCMEHOB ¢ pa3MYHbIM YPOBHEM
TMYHOCTHOI TpeBOKkHOCTH, Me (Q1; Q3), 6annsr

Table 1

Complex physiological indicators of the Central nervous system of young professional athletes with different levels
of personal anxiety, Me (Q1; Q3), scores

YpoBens mmaHOCTHOIT TpeBOXKHOCTH / Level of
Ilcuxopusmnonornyeckue moxkasarenn / personalanxiety P-ypoBeHb /
Psychophysiological indicators p-level
BbIcokmit / high | omTumanpHslii / optimal

Cocrosnue ITHC no BapmanmonHoit CeHCOMETpHM / 0,73 (0,53; 0,88) 0,58 (0,46; 0,79) 0.330

State of the Central nervous system by variational sensometry
Omneparopckas paborocrnioco6HocTb / Operator performance 0,18 (9,10; 0,18) 0,58 (0,18; 0,58) 0,016
VHTerpanbHas oljeHKa afanTuBHOCTH / Integral assessment of adaptability | 0,37 (0,24; 0,70) 0,51 (0,31; 0,67) 0,557
Ouenka yposrs axtusammn LIHC /- 0,73 (0,50; 0,85) 0,58 (0,46; 0,79) 0,643

Assessment of the Central nervous system activation level

Yo nponyieHHbIX cTuMynoB / Number of missed incentives 0 0 1,000
Yucro ynpexxpatomux peakunit / Number of proactive responses 4(1;5) 1(0;2) 0,083
CymmapHoe uncro oun6ox / Total number of errors 4(1;5) 1(0;2) 0,083
Cpennee Bpems peakuuu / Average reaction time 205 (190; 227) 213 (203; 249) 0,439
Ounenka 6picTpopeiicTus / Performance evaluation 0,75 (0,50; 0,96) 0,62 (0,50; 0,80) 0,516
MuHumanpHOe BpeMs peakiyy / Minimum reaction time 153 (150; 161) 160 (153; 177) 0,053
MakcumanbHoe Bpems peakuny / Maximum reaction time 295 (248; 363) 323 (263; 483) 0,305

ITpuMedanue: p pacCYMTHIBANIOCH C IIOMOIIBIO KpuTepusa ManHa — YUTHU; KPUTUIECKUIT YPOBEHb CTaTUCTUYECKON 3HAYMMOCTM COCTABUT
p <0,200.
Note: p was calculated using the Mann—Whitney test; the critical level of statistical significance was p < 0.200.
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ypoBHeM JIT MeHee paboTOCIOCOOHBI, a TaKKe, HECMOTPS
Ha MeHblllee MMHMMAJIbHOE BpeMA peaKIVM, COBEpLIAIOT
6o7bllle ONNOOK.

Jna peamusanuy TpeTbeil 3ajauM OBIIO MPOBENEHO
9KCIIepUMEHTa/IbHOe  KOHTPO/NMpyeMoe  JCCIefoBaHMe.
3a mepuop Habmonenus B KI, rie He IpMMeHINCh METOJIBI
KIIT, cpennee 3Hauenme nokasatens JIT y cnoprcMeHoB-
HOZIPOCTKOB IO-IIPEXHEMY OCTa/OCh Ha BBICOKOM YPOBHe,
XOTS ¥ TIPOM3OIIIM HEKOTOPbIe CTaTUCTUYECK) 3HAUMMBbIe
usMeHeHus (p = 0,175). ¥ cioprcmeHoB ST BbIcoKuii ypo-
BeHb JIT cHUSMICA O HOPManbHOTO 3HAa4YeHW:A; NpUYeM
C HaMOOMBIINMM CTATUCTUIECKN 3HAYVMBIMY M3MEHEHMA-
mu (p = 0,042).

[Tcuxodusuonorndeckne mokasatemu I[I3MP y cmopr-
CMEHOB TIOJIPOCTKOBOTO BO3PACTa C BLICOKMM ypoBHeM JIT

T. 10 Ne4 2020

B KI' mpaxTudecku He M3MEHWINCh 3a MCKITIOYEHMEM MMU-
HMMaJIbHOTO BPeMEHU peaKLny, OHO CTaa0 CTaTUCTUIECKU
Hipke (p = 0,122) (tabm. 2).

Y MOfpOCTKOB-CIOPTCMEHOB C BBICOKMM ypoBHeM JIT
u3 Ol HabmOfaMUCh CTATUCTUYECKM 3HAUVMBble VM3MEHe-
HUA B [ByX nokasarenax IISMP: cpegnee Bpemsa peakiun
(p = 0,173) u MuHUManbHOE Bpems peakunu (p = 0,116).

Jlanmee mMOCMOTpUM, KaK IIOJIOXUTENbHbIE M3MEHEHUs
B JIT (He3aBMCUMO OT TOTO, K KaKOJi IpyIIie OTHOCUTCS TIOJ-
POCTOK-CIOPTCMEH) HMOBIVAIN Ha TICUXO(USIOTIOTNYeCcKe
nokasareny. C 3TOll LIebIo MBI ITOTY4M/IN HOBbIE IIepeMeH-
Hble ITyTeM BBIYMTAHMUA 3HAUYEHUIT U3 BTOPOTO M3MEpPEeHUs
HepBoro. B aToM crydae Bce 3HaUEHMs CO 3HAKOM «+» pac-
IIeHMBAIOTCA KaK IOBBIIIEHNE TIPU3HAKA, @ CO 3HAKOM «—»
KaK cHVoKeHne (Tabi. 4).

Tabnuma 2

H3MeHeHNA ncux0GU3NOIOrIYeCKIX OKa3areneil y HOPOCTKOB-CIIOPTCMEHOB B KOHTPOIBHOI IPpyIie
3a mepuop Haémogenus, Me (Q1; Q3), 6amnst

Table 2

Changes in psychophysiological indicators among young professional athletesin the control group
during the follow-up period, Me (Q1; Q3), scores

3mepenne / Measurement -
ITokasarensp / Indicator P p-yposens /
1-e u3amepenne / 1 measurement | 2-e usmepenue / 2 measurement p-level
1 2 3 4
1 0,
I/IHTerpafIbem TOKA3aTe/b HafleXKHOCTIL, % / 87,0 (51,2; 91,0) 78,0 (69,0; 84,7) 0,575
The integral indicator of reliability, %

Yposens aktuBanyu [JHC / . .
The level of activation of the Central nervous system 35 (1.2 47) 30(3.0:3,0) 0.581

Ouenka yposHs akrtuBauyu [JHC / ) .
Assessment of the Central nervous system activation level 0.6 (0,0;0,9) 05(0,50,5) 0,517
Ywucno pre)KJ:[anu..mx peaxuuit / 1,0 (1,0; 0,00) 3,0 (2,0 6,0) 0,200

Number of proactive responses
CymmapHoe gncio omnbok / Total number of errors 1,0 (1,0; 6,0) 3,0 (2,0; 6,0) 0,200
Yposens 6e3ommbounoctu / Error-free level 4,0 (4,0; 5,0) 4,5 (3,0; 6,0) 0,260
Cpepnnee Bpems peakunu / Average reaction time 212,5(201,0; 281,7) 224,5 (216,5; 246,2) 0,575
Yposenb 6bicTpogericTus / Performance level 3,5(1,2; 4,7) 3,0 (3,0; 3,0) 0,581
Ouenka 6picTpopeitcTBus / Performance evaluation 0,6 (0,0; 0,9) 0,5 (0,5; 0,5) 0,892
CpepnHee KBafjpaTUIHOE OTIf]I(?HeHI/Ie BpeMeH.I/I pe:(lKLU/II/I / 29,5 (25,5; 53,0) 46,0 (30,0; 65,5) 0.575
The average square deviation of the reaction time
YpoBenn CTa6]/UIbH.O.CTI/I peagumm/ 40 (3,0, 4,8) 35 (3,0, 4,0) 0.739
The level of stability reactions

OueHKa CTabMIbHOCTY peaKiuii / . .
Assessment of reaction stability 0,8 (0,5 0,9) 0.6 (0,5 0,7) 0,916
MunnMazbHoe Bpems peaxiyi / 166,5 (157,2; 192,0) 161,5 (156,7; 165,5) 0,122

Minimum reaction time
Maxcnmanproe Bpens peaxiynt / 326,0 (267,0; 402,7) 376,5 (321,7; 526,2) 0,208
Maximum reaction time

[IpuMeyaHe: p paCcCUUTHIBATIOCH C IOMOIbIO OfHOBBIOOPOYHOTO KPUTEpPHst BUIKOKCOHA; KPUTHYECKNUIT YPOBEHb CTATUCTIIECKOI 3HAYMMO-

ctu coctasun p < 0,200.

Note: p was calculated by Wilcoxon matched-pairs signed-ranktest; the critical level of statistical significance was p < 0.200.
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Tabnuma 3

VismMeHeHMsA ICUX0PU3NOTOTMIECKUX IOKA3ATeNell Y OJPOCTKOB-CIIOPTCMEHOB B 9KCIIEPMMEHTATbHOI TpyIIIe
nocne npumenenus KIIT, Me (Q1; Q3), 6amibr

Table 3
Changes in psychophysiological indicators among young professional athletes in the experimental group, Me (Q1; Q3), scores
3mepenne / Measurement _
ITokasarens / Indicator P yp(lme}llb/
1-e usmepenue / 1 measurement | 2-e usmepenue / 2 measurement p-leve
1 2 3 4
i 0,
MHTel‘pa.}IbeII/I TOKa3aTe b HafleXHOCTH, % / 76,0 (60,5; 80.2) 79,0 (74,5, 82,5) 0.293
The integral indicator of reliability, %

Yposenb aktusanyu [JHC / . .
The level of activation of the Central nervous system 302530 30(3,0:30) 0,317
OrleHKa ypOBHS aKTHBalMU LIHC/ . 0,5 (0,4 0,5) 0,5 (0,5, 0,5) 0.854

Assessment of the Central nervous system activation level
fncro ynpexatoupix peaxtiuit / 0,5 (0,05 1,0) 0,5 (0,05 2,2) 0,414
Number of proactive responses
CymmapHoe uncro omn6ok / Total number of errors 0,5 (0,05 1,0) 0,5 (0,05 2,2) 0,414
Yposens 6e3omnbounoctyn /Error-free level 4,5 (4,05 5,0) 4,5 (3,0; 5,0) 0,414
CpenHee Bpems peakuyn / Average reaction time 229,0 (227,5; 266,0) 225,5 (220,2; 240,2) 0,173
Yposenb 6bicTpozericTus / Performance level 3,0 (2,5; 3,0) 3,0 (3,0; 3,0) 0,317
Ouenka 6picTpopeitcTBus / Performance evaluation 0,5 (0,4; 0,5) 0,5 (0,5; 0,5) 0,317
CpeniHeeKkBaipaTU4HOE OTK/IOHEHIE BpEMeHH peaKiium / 41,5 (36,7; 50,5) 42,5 (41,0 59.5) 0.752
The average square deviation of the reaction time
VpoBenb CTa6I/UII)H‘O.CTI/[ pea?qwm/ 40 (3.7:4,2) 4,0 (3,0;4,0) 0,414
The level of stability reactions

OueHKa CTabMIbHOCTY peaKiuii / ) .
Assessment of reaction stability 0,7(0,7; 0,8) 0,7(0,5; 0,8) 0,414
MutimabHOe Bpems peaxi / 179,5 (170,7; 200,0) 163,0 (155,7; 171,0) 0,116

Minimum reaction time
Maxcumanbhoe Bpems peartin / 362,0 (336,5; 406,7) 405,5 (385,5; 480,2) 0,249
Maximum reaction time

HpMMeanMe: p PpacCcUInNThIBATIOCH C IIOMOIIIBIO OI[HOBI)I6OPO‘{HOI‘O Kpurepusa BI/IHKOKCOHa; KpI/ITI/I‘-IeCKI/II/uI YPOBEHD CTATUCTUIECKON 3HAYMMO-

ctu coctasun p < 0,200.

Note: p was calculated by Wilcoxon matched-pairs signed-ranktest; the critical level of statistical significance was p < 0.200.

/3 mpepcTaBieHHbIX B Tabmuie 4 HaHHBIX MBI BUVM,
YTO IPU CHIDKEHMM YDPOBHS JMYHOCTHON TPEBOXHOCTU
IPOM3OLIIN CTATUCTUIECKY 3HAYMMble ISMEHEHMA OT/IENb-
HbIx mokasatesneit [I3MP. Tak, Ha QoHe CHVDKEHVS YPOBHSA
JIT mpr Habmogaem B mmokasatesax [I3MP cHmkeHue cpep-
Hero BpeMeHn peakiuu (p = 0,200), cpefHero KBagpaTu4Ho-
rO OTK/IOHEeHU: BpeMeHu peakuyu (p = 0,181), MuHUMATD-
HOro Bpemennu peakunu (p = 0,142) u moBbILIEHNE YPOBHSA
crabunpHOCTM peakuuu (p = 0,165). BbLaBieHHBIIT pe3yb-
TaT CBUAICTENIbCTBYET O CYIECTBEHHBIX O/IarONPUATHBIX 13-
MeHEHMAX B NMCUXO(DU3MOTOINYECKUX IokasaTenax [13MP
Ha (pOHe HOPMAMM3aALUM TMIHOCTHON TPEBOXKHOCTH IIOJ-
POCTKOB, 3aHMMAIOLINXCS CIIOPTOM.
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4. 3axnro4eHnne

Takum o6pasom, IpoBefeHHOE MCCIefOBaHMe IOKa-
3a/10, YTO KAaXK[bIil TPeTUil CIOPTCMEH IOAPOCTKOBOTO
BOo3pacTa uMeeT BbICOKuiI yposeHb JIT. CnopTcMmeHBbI-
HOPOCTKU ¢ BBICOKMM ypoBHeM JIT, B oTnmume oT mop-
POCTKOB C onTmManbHbIM ypoBHeM JIT, MeHee paboro-
CIIOCOGHBI, 8 TAKXe, HECMOTPSI Ha MeHblllee MMHUMA/TbHOE
BpeMsI peaKIuiy, COBepIIaloT 6onblre omubok. JnHamMmka
HcuXo(U3MOMOTNYECKMX  IIOKasarenell  HabIIofanach
KaK B TpyIIe C BMEIIATEeIbCTBOM, TaK U B IPyIe, ITe
He TPOBOAVIINCH TEXHUKM KOTHUTMBHO-IIOBENEHYECKO
Tepamnuy; OfHAKO, U3YYUB pasHULY (PMU3MOTOTMYECKIUX MO-
kasarteneit [IHC B rpymnme, rge HaOmogamroch u3MeHeHNe
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Tabnuua 4
IIcuxo¢usnonornyeckue MoKasaTeny y ofpoCTKOB-CIIOPTCMEHOB B 3aBCHMOCTH OT M3MEHEH TYHOCTHOI TPEBOXKHOCTH,
Me (Q1; Q3), 6anasr
Table 4
Psychophysiological indicators of adolescent athletes depending on changes in personal anxiety, Me (Q1; Q3), scores
JImynocTHaA TpeBOKHOCTD / Personal anxiety
. p-ypoBens /
Toxasarens / Indicator CHU3MNAch, 1 =9/ MOBBICU/TIACH WIN He M3MEHNTIAch, level
p-level
decreased, n=9 n =5/ increased or unchanged, n =5
1 2 3 4
[1I3MP
VIHTerpanpHbI ITOKa3aTeNb HaLeXXHOCTH, % / . .
The integral indicator of reliability, % 80(-20:2.1) 8,0 (-14,0:3,0) et
Yposenb akrusarym IJHC / . .
The level of activation of the Central nervous system 0.0(0,0;0,0) 0.0(-2,0:0.0) 0.374
Onenka yposHsa aktusanyy [JTHC / . .
Assessment of the Central nervous system activation level 0,0(-0,0150,02) ~0,03(=0,3%: 0,0) 0.225
Yucno YHPEXRARIX PeaKipit / 0,0 (0,0 1,0) 1,0 (0,05 2,0) 0,634
Number of proactive responses
Cymmapuoe uncio oum6ok / Total number of errors 0,0 (0,05 1,0) 1,0 (0,05 2,0) 0,634
Yposenb 6e3oumbounoctu / Error-free level 0,0 (-1,0; 0,0) -1,0 (-2,0; 0,0) 0,527
CpenHee Bpems peakuyu/ Average reaction time -13,0 (-39,0; 4,0) 17,0 (-5,0; 28,0) 0,200
Vposens 6sicTponerictus / Performance level 0,0 (0,05 0,0) 0,0 (-2,0; 0,0) 0,374
Ouenka 6picTpopeiicTBus / Performance evaluation 0,0 (0,0; 0,0) 0,0 (-0,46; 0,0) 0,374
CpenHeeKkBafipaTUIHOE OTK/IOHEHME BPEMEHI peakiyit / 3.0/ (~19,0; 14,0) 11,0 (2,0; 26,0) 0.181
The average square deviation of the reaction time
YpoBeHb CTa6I/I]II)H.O.CTI/I pea.KLU/II/I/ 0,0 (0,0, 1,0) 1,0 (-2,0; 0,0) 0.165
The level of stability reactions

MunumanbHOe BpeMs peakuyy/ Minimum reaction time -17,0 (-30,0; -5,0) 1,0 (-11,0; 5,0) 0,142
MakcuManbHOe BpeMs peakuny / Maximum reaction time 28,0 (-14,0; 65,0) 68,0 (17,0; 115,0) 0,641

HpMMeanme: p PacCUInUTHIBATIOCH C IIOMOIIBIO KPUTEPUA MannHa — y]/ITHI/I; KPI/ITI/I‘{eCKI/Iﬁ YpOB€E€HD CTATUCTUIECKON 3HAYMMOCTI COCTaBUIT

p < 0,200.

Note: p was calculated by Mann—Whitney test; the critical level of statistical significance was p < 0.200.

B JIT, u B rpyne, rae JIT mnbo He u3MeHMnace, mbo mo-
BBICJIACD, MBI BBIABM/IM IIOIOKUTENbHbIE M3MEHEHNUA. DTO
TOBOPUT O TOM, 4TO M3MeHeHMe ypoBHA JIT mpusommr
K CHIDKEHMIO CPeJHeTO0 BpeMeHM peakIVM, MUHMMAlb-
HOTO BpEMEHM peaKIuy, a TakKe K IIOBBIIIEHNI0 YPOBHA

Bxnap aBTOpOB:
MaxkapoBa AHHa ANleKCaHAPOBHA — COOp [aHHBIX, IPOBEfCHNE
9KCIIEPMMEHTA, HallVICaHV€ CTAaThU.

XapbkoBa Onbpra AnekcaHApoBHa — pa3paboTKa MeTOJOJIOTHN,
HaIJCaHNe CTaThU.

Bce aBTOpBI MPOYMTANN M COITACH/IVCH C OIyOIMKOBAHHON Bep-
cueil pyKOMCH.
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crabunpHoCcTH peakunmit. CrefoBaTeNnbHO, MCIONIb30BaHNE
TeXHVK KOTHUTVBHO-IIOBEJeHYeCKOI Tepamuy A1 HopMa-
musanumn yposHs JIT cmopTcMeHOB IOAPOCTKOBOTO BO3-
pacTa IpUBOANT TAKXXKe K YIYUILIEHNIO0 (U3MONTOrNIeCKIX
nokasateneit [ITHC.
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