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Oocnip)xeHHA BNAMBY (pa3 MEHCTPYasibHOrro UMKy
Ha PyHKLiOHaNbHMUU CTaH KBanicdikoBaHOI BeTepaHKu
cropTy 3 A31040

B.B. Pomanenko, H.B. boiiueHko

XapkiBchKa JepKaBHA akaaeMis (i3U9IHOI KyabTypH, XapKiB, YKkpaiHa

AHoTanisa
Mera. Jlocainutn BiumB (a3 MEHCTPYaJIbHOTO IMKITY Ha (PyHKIIOHAIBHUN CTaH KBaTi(hiKOBAaHOT BETEpaHKHU CIIOPTY 3 A3IOIO.

Marepias Ta MeToaM. Y TOCITIKEHHI BUKOPUCTAHO TaKi METO/IN: aHAJi3 HAyKOBO-METOIMYHO] iH(popMalii Ta JyKkepen iHTepHe-
Ty; y3araJbHEHHS IIePEIOBOTO MPAKTUIHOTO JOCBITy; BUMIPIOBAHHS CCHCOMOTOPHHUX PEAKIN Ta BU3HAYCHHS MOKA3HUKIB Bapi-
a0eTBHOCTI CepIIeBOTO PUTMY; METOAW MAaTEeMaTHYHOI CTAaTUCTUKH. B mocmimkeHi mpuiiMana ydacTh KBamihikoBaHa BeTepaHKa
CIIOpTY 3 I31010 (MakicTep cropTy YKpainu) y BikoBoi kateropii F2 (1983-1979 pp). Bukonano 84 BumiproBaHb BapiaOeIbHOCTI
cepuesoro putMmy (n=42, BCP B monoxeHHi nexadn; n=42, BapiabeIbHOCTI CEPLeBOr0 pUTMY IIPY BUKOHAHHI TECTOBOTO 3aBIaH-
HS, SIKE IPUCBSYCHE BUMIPIOBAHHIO peakiii BuOopy). BumiproBanus Oyi0 BUKOHAHO 3 BUKOPHCTAHHSIM JIBOX KOMII IOTEPHHUX TIPO-
rpam s MOOITEHUX TpUCTpoiB mix kepyBaHHAM iPadOS «Research HRV» ta «HRV SR+CR» B pankoBi rogunu (7-8 roamna)
Ta B 1eHb (17-18 roquna).

Pe3yabraTu. AHalliz AMHAMIKK 3MiH NapamMeTpiB BapiaOeIbHOCTI CEpPIEBOTO PUTMY, sIKi OyJIM OTpHMaHI B IOJIOXKEHHI JIeKaul
CBIIYMTH NPO I IBUIICHHS CUMIIATHYHOT aKTUBHOCTI B (DOJIKYISIPHIH (a3l MEHCTpyalIbHOTO LIUKITY. AHAJTI3 TOPIBHAHBL NOKA3HH-
KiB BapiaOeIbHOCTI CEpLIEBOTO PUTMY B Pi3HUX (pazax MEHCTPYaJbHOTO IUKIY CBIYHTS, 10 HAWOIbIIA KIJIBKICTh CTATHCTHYHO
3HaunMux (p<0,05) BiIMIHHOCTEH CrIOCTEpiraeThes B EPILHIA TOJIOBUHI JIHS. 3a3Ha4eH] 3MiHM CBI4aTh PO JMHAMIKY 10 3MEH-
IIEHHS TOHYCY CUMIIATHYHOTO BiJUIiTy BEreTaTHBHOI HEPBOBOI cUCTEMH B (OMIKY/ISIpHIN (a3i mpu BUKOHAHHI TECTOBHX 3aBJIaHb,
K1 Hajlae koM totepHa nporpama « HRV SR+CRy». Anani3 pe3ynbrariB OCHIIKEHHS CBITUUTD, 1110 HA TIOKa3HUKU Bapiadeib-
HOCTI CepIIeBOrO PUTMY TaKOXK BIUIMBAIOTH i YMOBM BHUMiproBaHHs. TecToBi 3aBnaHHs koMmn totepHoi nporpamu «kHRV SR+CR»
nepe10ayaroTh KOTHITHBHE HABAaHTAXXEHHSI Ta KOHIICHTPAII0 yBark, 0COOIMBO Ha JAPYroMy eTari Je IoTpiOHO oOuparu 3arpe-
OyBany Qirypy. [1i 4ac KOTHITUBHUX 3aBJIaHb CIIOCTECPITa€ThCs IiABHUICHHS AKTUBHOCTI MTAPACUMIIATUYHOT HEPBOBOT CUCTEMU,
1110 IPU3BOAUTH 0 30UIBIICHHS BapiabebHOCTI CeplieBOro putMy. Bucokuii piBeHb BapiabeIbHOCTI CEPLEBOI0 PUTMY acolli-
I0ETHCS 3 KPAIIMMH KOTHITUBHUMH (DYHKIISIMU Ta aIalTHBHOIO peakiieto Ha ctpec. OTxke, 3a3HaueHi BiAMIHHOCTI MOKa3HUKIB
BapiabeJIbHOCTI CEPIIEBOTO PUTMY, SIKi Oyiin OTpUMaHi 3 Bukopuctanusm nporpam «Research HRV» ta «HRV SR+CR» MoxyTh
OyTH pe3ysIbTaToM SIK B3a€MOJIT MiXk (pi310JIOTTYHMMH 3MIHAMH MiJI YaC MEHCTPYaJIbHOTO [IUKITY, TaK 1 ITil BIUINBOM YMOB BUMi-
proBaHHs. Po3yMiHHS 3MiH ITOKa3HUKIB BapiaOebHOCTI CEPLEBOr0 PUTMY IIiJl Yac BUKOHAHHS TECTOBUX 3aB/IaHb, sIKi OB’ s3aHi
3 TIPOSIBOM peakilii BHOOPY J03BOJISIOTH OTPUMATH 1H(POPMAIIiO 11010 BIUIMBY KOTHITUBHOTO HABAaHTA)XEHHS Ta KOHIIEHTpaLii
yBaru Ha (PyHKI[IOHAJILHUN CTaH CIIOPTCMEHKH. L{e 103BONINTH Tu1aHyBaTH TpeHYBaIBHUN Npoliec OOPUYHMHB 3 ypaxyBaHHsIM (a3
MEHCTPYaJIbHOTO UKy Ta (QYHKI[IOHAIBHUM MOXITUBOCTSM, SIKI IPUTaMaHHI CIIOPTCMEHKAM BHUCOKOT KBaJTi(ikarii.

Bucnosku. [TapameTpu BapiaOeTpHOCTI CEPIIEBOTO PUTMY Ta YaC CEHCOMOTOPHHUX PeakIliif HaJaroTh iH(pOopMAaIito moA0 HYHKIII-
OHAJIFHOTO CTaHy €AUHOO0PIIB. PO3yMiHHS MeTaOONIYHUX Ta TOPMOHAIBHIX ITPOIIECIB Y Pi3HHUX (Pa3ax MEHCTPYaTbHOTO ITUKITY
KBaJi(ikoBaHIX OOPYNHB TO3BOJIHTH ONTHUMI3YBaTH X TPCHYBaJIbHI HABAHTAXKCHHS Ta BiTHOBIIOBAIBHI 3aXO/H.

KoarouoBi ciioBa: MeHcTpyasibHUI LUK, a3y, PyHKIIOHAIBHHI CTaH, CCHCOMOTOPHI Peakiiii, BapiabebHICTh CEpPIIEBOrO PUT-
My, HapaMeTpu, A3E00, BETePaHKa CIIOPTY.

Abstract

Investigation of the influence of menstrual cycle phases on the functional state of a qualified judo veteran
Romanenko V., Boychenko N.
Purpose. To investigate the influence of menstrual cycle phases on the functional status of a qualified female veteran judo athlete.

Material and methods. The following methods were used in the study: analysis of scientific and methodological information
and Internet sources; generalization of advanced practical experience; measurement of sensorimotor reactions and determination
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of heart rate variability indices; methods of mathematical statistics. A qualified veteran female judo athlete (Master of Sports
of Ukraine) in the age category F2 (1983-1979) took part in the study. We performed 84 measurements of heart rate variability
(n=42, HRV in the supine position; n=42, heart rate variability during the test task dedicated to measuring the choice reaction).
The measurement was performed using two computer programs for mobile devices running iPadOS «Research HRV» and «<HRV
SR+CR» during morning hours (7-8 hours) and afternoon hours (17-18 hours).

Results. Analysis of the dynamics of changes in heart rate variability parameters obtained in the supine position indicates an
increase in sympathetic activity in the follicular phase of the menstrual cycle. Analysis of comparisons of heart rate variability
parameters in different phases of the menstrual cycle indicates that the greatest number of statistically significant (p<0,05) differ-
ences is observed in the first half of the day. These changes indicate the dynamics of the decrease in the tone of the sympathetic
part of the autonomic nervous system in the follicular phase when performing test tasks provided by the computer program «HRV
SR+CR». Analysis of the study results indicates that the indicators of heart rate variability are also influenced by the measure-
ment conditions. The test tasks of the computer program «HRV SR+CR» provide cognitive load and concentration of attention,
especially in the second stage, where it is necessary to choose the sought-after figure. During cognitive tasks there is an increase
in the activity of the parasympathetic nervous system, which leads to an increase in heart rate variability. High level of heart rate
variability is associated with better cognitive functions and adaptive response to stress. Consequently, these differences in heart
rate variability obtained using the «Research HRV» and «HRV SR+CR» programs may be the result of interactions between
physiological changes during the menstrual cycle as well as the influence of measurement conditions. Understanding the changes
in heart rate variability indices during test tasks related to the manifestation of the choice reaction provides information about the
influence of cognitive load and attention concentration on the functional state of the female athlete. This will allow to plan the
training process of wrestling taking into account the phases of the menstrual cycle and functional capabilities that are inherent
in high-skilled female athletes.

Conclusions. The parameters of heart rate variability and sensorimotor reaction time provide information about the functional
state of martial artists. Understanding of metabolic and hormonal processes in different phases of the menstrual cycle of qualified
wrestlers will allow to optimize their training loads and recovery measures.

Keywords: menstrual cycle, phases, functional state, sensorimotor reactions, heart rate variability, parameters, judo, veteran
sportswoman.

BcTyn CIIOPTCMEHKAM, sIKi 3aMarOThCs OOMIOLIIMHTOM PEKOMEHIIO-
BAaHO 3/IMCHIOBATH IIaHYBAaHHS B YCIX ME30LMKIAX PIYHO]
MIATOTOBKH 3 YpPaxXyBaHHSIM MIKPOIMKIIIB, IO BiIIIOBIIAOTH
¢dazam OML] (moHOBIIOBANBHUIT — MEHCTpYalibHA (a3a; yaap-
HUH — IOCTMEHCTpYyaJbHA 1 MOCTOBYJSATOPHA (ha3H; MiATPUMY-
104nit — nepegMeHcTpyanbaa ¢asza) ([pxum, & Mymuk, 2017).
daxiBui 3 JIETKOi amIETHKH MPONOHYIOTh CHOPTCMEHaKaM
BIJINIOBiTHI HABaHTA)XEHHS: Y MEHCTPYaJbHil, OBYIATOPHIHN 1
MepeAMEHCTPYaIbHIi (pa3ax — BITHOBHI MIKPOLIUKIH 3 Oiro-
BUM HaBaHTAXXEHHSM aepoOHOTo i aHaepoOHO-aepoOHOTO Xa-
pakTepy, y MOCTMEHCTPYabHIH 1 TOCTOBYIATOPHIN — yHapHi
MIKpOIMKIN 3 HAaBaHTAKCHHSAM aHAaepoOHOTrO, aHaepoOHO-a-
epoOHOTO Ta MIBHIKICHO-CHIIOBOTO Xapakrepy (Maneniok, &
Cobxo, 2018).

3BepTaloTh yBary JOCHTI/DKEHHS CIIPSIMOBAaHI Ha BUSIB-
JICHHS BIUTMBY (pa3 MEHCTPYaJbHOTO IMKIY Ha pe3yJbTaThB-
HICTH CIIOPTCMEHOK. BCTaHOBIEHO, 110 y CIIOPTCMEHOK, SKi
MIPOJOBXYIOTh TpeHyBarucs B nepiog OMII, 3a3Buuail Hemae
Mop¢ooTiyHUX Ta QYHKIIOHATHHHUX BiIXUIICHb BiJ HOPMH, a
X y4acTh y 3MaraHHsX y IepeAMEHCTPYyalIbHUX Ta MEHCTpPY-
ANBHUX (pa3aX MUKy pOOUTH CIOPTUBHI YCIIXU 3BHYAHHUMU
gm Hepiako pexopaanMu (lHnndenko, ta ., 2024). [Hmi mo-
CIIITHAKHU BUSIBIIIM, 1110 MEHCTPYAJIbHUH 11€PioJ] HE BITIMBAE HA
(i3ugHy Tpare3naTHiCTh, a O17Th 3MEHIIIYETHCS i 9ac TPEHY-
BaHb i 3mMarass (Kishali, et. al., 2006).

[cHyrOUM JOCHIKEHHS B €AMHOOOPCTBAX BKA3yIOTh HA
Te, IO YNPAaBJIiHHSA TPEHYBAJIbHUM IPOLIECOM CHOPTCMEHOK
MIOBUHHO BUPAXXKATHUCS y TEPEPO3IOALTI 3aIIaHOBAHOTO Tpe-
HEpOM MICSYHOTO HaBAaHTAXKEHHSI, BPaXOBYIOUH (DyHKIIIOHAIIb-

Oco0nMBOCTI  TPEHYBAJIBHOTO MPOIECY CIIOPTCMEHOK
MIpUBEPTAE yBary NOCIIHUKIB 3 6ararhox BuiiB criopty (bpro-
xaHoBa, 2023; Mynuk, 2016). Lle B nepiy yepry 3yMOBJICHO
0COOJIMBOCTSIMH KIHOYOTO OpraHi3my, a came 3 OBYJISILIH-
Ho-MeHcTpyanpHuM 1kiaoM (OML). Ilpu moOymnoBi TpeHy-
BaJILHOTO MPOIIECy CIOPTCMEHOK Tpeda BpaxoByBaTH 0COOIH-
Bocti 4 pa3z OML] (meHcTpyasbHa (3-5 AHIB), MOCT-MEHCTPY-
anpHa (7-9 nHIB), oBynswiiiHa (4 nHi), mocTtoBynsuiita (7-9
JIHIB), nepenMencTpyanbHa (3-5 nuiB). [Ipu yomy, OiibIIiCTh
ABTOPIB BIAMIYAIOTH 110 HANMEHII CHPHUSATIUBOIO JJIS MOI0-
JIQHHS TPEHYBAJIbHUX 1 3MarajbHUX HaBAHTAKECHb € IePEeIMEH-
cTpyanbHa ¢asa, noripiieHHs GpyHKIIOHAIBHUX MOXKIINBOCTEH
OpraHizmMy XapakTepHE TaKOX Ui MEHCTPYalbHOI Ta OBYIIS-
uiitnoi a3z ([Tnaronos, 2020).

I{ikaBUM € JOCITIIKEHHS SIKi BUSBUJIH, IO 3MIiHH B Ki-
HOYOMY oprani3mi Brpomoxk OMI] cyTTeBO BIUIMBAIOTH Ha
¢iznuny npanesgarHicts, ctan CCC Ta MOKa3HUKH MCHUX0(i-
sionorivaux QyHKIiH. OnTuMym (isndHOT Hpane3aTHocTi y
JBYAT 3 BUCOKOIO PYXOBOKO aKTHUBHICTIO MOCIIIHUKAMH OYJI0
3a(hikCOBaHO B MEHCTpYaJIbHY Ta INepeIMEHCTpyalbHy (a3u,
a 'y JiBYart, SKi He 3aliMajHCsl CIOPTOM B Mepell Ta IOCTMEH-
crpyaibHi ¢a3u. Takok, JOCTIIHKSHHS BUSBUIIO, 10 Y JiBYAT,
SIKI 3aiMalOThCsl BUCOKOIO PYXOBOIO aKTHBHICTIO CIOCTepira-
ethbest Bucoka amantuBHiCTh CCC Ha (i3uuHI HABAHTAKCHHS,
HaiO1IbIIa MOO1ITI3AIliS CHCTEMH CIIOCTEPIraeThesl y MOCTMEH-
crpyanshy ¢a3sy (Opnuk, 2019).

Psin nociipkeHb PO3KPUBAOTE OCOOIMBOCTI TIAHYBaHHS
TPEHYBaJIBHOTO MPOLIECY JKIHOK B Pi3HUX BHIax cropty. Tak,
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Hi MOJKJIMBOCTI CIOPTCMEHOK y pi3Hi (azu OMI] (CaBapers,
2009). Y mportieci miaroToBKH KiHOK-OOPYHMHD HEOOX1THO M-
Ompary ajieKBaTHE HaBaHTAXKCHHS BiANOBiTHO 10 dazu OMII.
VY XiHOUil CIIOPTUBHIN 00pOTHOI 0COOMUBOI yBaru moTpedy-
I0Th OBYJISILIIHA Ta IepeAMeHCcTpyanbHa (asu. Y neil nepiog
MoTpiOHO 3 0OEPEIKHICTIO IJIAHYBaTH BUKOHAHHS CKIIATHO-KO-
OpAMHAIIIMHUX il Ta KUIKIB 3 Bennukoro amrntitynoro. (Illan-
npurock, & Jlarumes, 2012). Jleski aBTOpH BBa)KaroTh, IO
npH NOOYI0BI TPEHYBaJIBHOTO NPOLECY CIIOPTCMEHOK BHCOKOT
KBaiQikarmii y BiTbHIA 60pOTHO1 HEOOX1THO BpaxOBYBaTH, IO
3aJIeKHO BiJt (ha3 MEHCTPYalIbHOTO LUKITY Y CIOPTCMEHOK-00p-
I[iB MAIOTh MiCIIe HACTYITHI 3MiHH TICHX0(i310J0TI9HOTO CTaHY:
BiZIOyBaOTHCS JOCTOBIPHI 3MiHHM MaCH TijIa CIIOPTCMEHOK (TIiJI-
BUILYETHCS B CepefHbOMY Ha 2-3 % y mepeaMeHCTpyalbHil
Ta MEHCTPYaJbHIH (azax), IpH HABAHTAKEHHAX CIIOPTCMEHKU
y I Ta V (pazax BrpagaroTe MEHIIE Bard, HiX y 1HIINX ¢a3ax
LHKITY; TICHXOEMOLIIHUI CTaH MOTIPIIYETHCS Y MEHCTPYallb-
Hill, OBYJNSATOPHIN Ta MepeAMEHCTpyabHil (hazax; HalBHUIIA
mBuaKicTh BimHOBICHHS YCC crocTepiraeTbcs y IMOCTMEH-
CTpPYyaJbHiH 1 TOCTOBYIATOPHIH (pazax MEHCTPYaTbHOTO IIHAKITY.
[epenmencTpyaibHa, MEHCTpYaJbHa 1, 0COOIMBO, OBYIISITOPHA
(haza xapakTepU3yIOTHCS HU3BKOIO CKOHOMIUHICTIO (DYHKIIIH
CEepLEBO-CYIMHHOI CHCTEMH, HAaHOUIBII BHCOKMMH IMOKA3HHU-
kaMu MakcuMaiibHOI YCC 1 HU3BKOKO MIBUIKICTIO BiJTHOBJIEH-
Hsl JIOCITIJDKYBAHOTO ITOKa3HHKA MMOPIBHSIHO 3 ONTHMAaJIbHUMU
tazamu OMI] (Crenpmax, 2014). Takox, Tpeba BpaxoByBaTH
3MiHH TICUXOEMOILIHHOTO CTaHy CHOPTCMEHOK-OOpIIB Y IIH-
Hamii OMII. JlocmimkeHHsT TTOKa3aiy, 0 TICHXO0eMOIIHHUI
CTaH CIIOPTCMEHOK-00pUMHB BUCOKOI KBaJTi(hiKaIlii JOCTOBIpHO
3MiHIO€ThCS IpoTsiroM OMI. BusiBineHo, mo HaiOLIBIT CIIpH-
ATIMBUH y ICHXOEMOLIHOMY IIIaHI € IOCT-MEHCTpyalibHA Ta
HOCTOBYIIsILIMHA a3y HUKITY. B MeHCTpyalbHY, OBYJISLIHY Ta
HepeAMEHCTPYaIbHy (a3H CHOCTEPIracThesl MOTIPLICHHS CTa-
Hy cnoprcMeHok (Crempmax, 2012). Takox, Oyino mpoBeneHo
JOCTIKSHHST 0COOMMBOCTEH crerianbHoi i3UIHOT IMiIroTOB-
KH JKIHOK-CIIOPTCMEHOK Y KO3aIlbKOMY ABOOI1 B pi3HUX (pazax
cnenrigHOTO OiOJOTIYHOTO IUKITY SIKE IMOKAa3aio, M0 BHUKO-
PHCTaHHS 3HAYHUX 1 BEJIMKUX HABAHTAXKEHb Y TPCHYBAJILHOMY
MIpOIIeci 31 CIemianbHOi (Pi3UIHOT MiATOTOBKH B TOCTMEHCTPY-
AJBHIN 1 TOCTOBYAATOPHIHN (pa3ax Ta 3HIKCHHS HAaBAHTAKEHHS
B iHmux ¢azax OML] cripusie TOCTOBIpHOMY TTiABHIICHHIO TI0-
Ka3HUKIB CrenianbHOI (Di3MYHOI MiITOTOBICHOCTI CIIOPTCMeE-
HOK. 3acTOCyBaHHs CHELiabHUX IirOTOBYMX BIPAB HAIPH-
KiHIII TPEHYBAJBHOTO 3aHATTS HA T BTOMH y (Dazax MiIBH-
IIEHOI Mpale3IaTHOCTI CIIOPTCMEHOK (IIOCTMEHCTPYaJbHiil Ta
HOCTOBYJISITOPHIi) O3BOJISIE I ABUILMTH 3MarajbHy pe3yibTa-
TUBHICTH ciopTcMeHOK (Lytvynenko, et. al., 2024).

TakuM 4HHOM, P TOCIIDKEHBb CIIPSIMOBAHO Ha BUBYCH-
HS 3MiH B JKiHOYOMY oprasi3mi Brpogosx OML, BBy da3
UKy Ha (I3WYHY Mpale3qaTHICTh Ta mcuxodi3ionorivdi mo-
Ka3HUKH, TOOYIOBH TPEHYBAJILHOIO POLECY KIHOK Y ypaxy-
BaHHsM (a3 OML, BmMBY (a3 MEHCTPYaITbHOTO IMKITy Ha
PE3yJIBTaTUBHICTH CHOPTCMEHOK.

3B’f30K AOCTIKEeHHS 3 HAYKOBHMH MPOrpaMam, Ijia-
HaMu i Temamu. J{OCTiKEHHS TMPOBOAMIOCS BIATIOBITHO 10
TEMH HayKOBO-JIOCIITHOI poOOTH XapKiBChKOT Jep)KaBHOI aKajie-
Mii (hizrdaHOT KynbTypr «ONTHMI3AIS TPEeHYBAIBHOTO TIPOIIECY B
€IMHOO0PCTBaxX» (HOMep JeprxaBHOI peectpartii 0121U112873).

Merta pocJTiKeHHs — TOCTIIUTH BIDTHB (ha3 MEHCTPYallb-

HOTO LUKy Ha (DYHKIIOHAJIBHUH CTaH KBami(hikoBaHOI BeTe-
PaHKU CIIOPTY 3 A3I0JI0.

Marepian Ta MeToau JOCTIIZKEHHSI

B mocumimkeHi npuiiMaia yqacTs KBati()ikoBaHa BeTepaH-
Ka CIIOpTy 3 /1310710 (MaiicTep cropTy YKpaiHu) y BiKOBOI Kare-
ropii F2 (1983-1979 pp).

JociimKeHHs TPOBEAEHO 3 JOTPUMAHHIM OCHOBHHX Oi-
oeTHYHMX nojoxeHb Konsennii Pagu €Bponu npo npasa jro-
muHA Ta OiomenuuuHy (Bixg 04.04.1997 p.), [enbciHcbkoi ae-
Knaparii BcecBiTHROI MeTUYHOI acomiarlii mpo eTHYHI IPUH-
LMY TTPOBEJCHHS HAyKOBUX MEANYHHUX JOCII/DKEHb 3a ydac-
Ti0 JroguHM (1964-2008 pp.), a Takox Hakazy MO3 Ykpainu
Ne 690 Bix 23.09.2009 p.

VY nochimKeHHI BUKOPUCTAHO TaKi METOIM: aHANI3 Hay-
KOBO-METOAMYHOI iH(opMarii Ta Jpkepes iHTepHeTY; y3araib-
HEHHS NIepeIOBOTO MPAKTUYHOTO JI0CBI/ly; BUMIPIOBaHHS CEH-
COMOTOPHHX peakKiii Ta BU3HauYeHHs nokazHukis BCP; mero-
I MaTeMaTHYHOI CTaTHCTHKH.

Buxonano 84 BuMiproBaHb BapiaOeNBHOCTI CEPIICBOTO
putmy (BCP) (n=42, BCP B nonoxensi sexaun; n=42, BCP
IIpY BUKOHAHHI TECTOBOTO 3aBJIaHHSI, SIKE TPUCBSIUYCHE BUMIPIO-
BaHHIO peakiii BuOopy). Ha mincrasi mogeHHNKa 0COOHCTUX
CriocTepexeHb 3a (pazaMu MEHCTPYaJbHOTO LHMKIY CHOpPTC-
MEHKH, SKa TMpHUiMala y49acTh Y JOCTiKEHi, 00paHO Tmepion
JUIL TIDOBEJCHHS JOCHI/DKCHHS. TpHBANICTh JOCIIKEHHS
ckiana 21 meHs. B sIKOCTi gaT4uKa, SKUA TO3BOJIHB BUMIpIOBa-
TH Yac iHTEPBaJIiB CEPLEBUX CKOPOUYEHb OYJI0 BHKOPHUCTAHO Ha-
rpynHui MOHITOp cepueBoro purmy Polar H10 (https:/www.
polar-ukraine.com/shop/h10/). KoxxHoro mHst Oya0 BHKOHaHO
JIBa BHMIPIOBAaHHA 3 BUKOPUCTAHHSM JBOX KOMII IOTEPHHX
Iporpam i MOOUTBHUX HPHUCTPOIB mix kepyBaHHsIM iPadOS
«Research HRV» (OnbxoBuif, Ta iH., 2023) (ABTOpCEKE CBiO-
urBo Ne 125199 Bix 20.03.2024) ta «HRV SR+CR» B paHKoBi
ronuHau (7-8 TomuHa) Ta B AeHb (17-18 ronuHa). 3 moyarky BH-
MiptoBaHHs BCP Oyiio BUKOHaHO B MOJIOKEHHI JIe)Kadu (TpHBa-
JICTh 5 XBWIIMH), a TOTIM B TIOJIOKEHHI CHSIYi P BUKOHAHHI
TECTOBOTO 3aBlaHHA (IPOCTa MOTOPHMKA Ta peakiii BHOOPY,
TpuBaiicts 3,38+0,36 xB., Xcp£SD).

TectoBe 3aBmaHHs KoMI'toTepHoi mporpamu «HRV
SR+CR» ckiagaeTbes 3 1BoX eTariB. Ha nepiomy erari tpeda
pearyBaTH Ha BHHHKHEHHS reoMeTpH4HOi ¢irypu «Spherey,
sKa 3’SBIAETHCS B PI3HUX MicTaX €KpaHy MOOUIBHOTO
mpuctporo (20 cmpob); Ha nmpyromy etami Tpeba obuparu
3arpebyBany ¢irypy 3 st («Cylinder», «Octahedrony,
«Cube», «Sphere», «Square Pyramid») (20 cnpo6). ITix gac
BH3HAYCHHS PIBHA IPOSBY peakiii KOMII IOTEpHa Mporpama
MIPOBOUTH BUMIPIOBAHHS YacOBHX IHTEPBANIB CEPLEBUX CKO-
pouYeHb Ta Ha/la€ OCHOBHI Moka3HUKH BCP 1o koxkHOMY eTarry
okpemo (Pomanenko, ta iH., 2024). KoM’ roTepHi iporpamu,
sIKi OyJIM BHKOPHCTaHI B JOCIHIDKEHI po3po0icHi (axiBIsaMu
XITADK.

CraTUCTUYHHMN aHAJI3 OTPUMAHUX JAaHUX OYyJI0 BUKOHAHO
3 BUKOpHCTaHHsAM nporpaM RStudio ta Numbers.

Pe3ynbTaTn focaizKeHHs Ta IX 00r0OBOpeHHsA

AHai3 HayKOBO-METOIMYHOI JIITEpaTypu TO3BOIWB BH-
3HAYMATH, 10 TapaMeTpH BapiaOeNbHOCTI CEPIIEBOTO PUTMY
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JleHE EHMIPIOEAHE

Puc. 1. ®a3n MeHCTPYaJIbLHOIO IHMKJIY KBaJi(hikoBaHOI BeTepaHKH CHOPTY 3 A31010

Taonanus 1. [TokazHuku BapiadejbHOCTI cepueBoro purMy kBaJigikoBaHoi BeTepaHKH COPTY 3 A310/10 B JIIOTeiHOBI (a3i

MEHCTPYAJbHOI'0 HUKJY

IIporpama «Research HRV»

IIporpama «HRV SR+CR»

Iokasnukn Ilepma

Jlpyra no;jioBuHa JHs

Ilepma nmonoBuHa AHsI JIpyra nojioBuHa JHs
Xcp+SD, n=11 Xcep£SD, n=11

MmOJIOBHHA THSA

Xcp£SD, n=11 Xep+SD, n=11 Ml(-)[f(;)pc;za Peakuis BuGopy Ml(-)[f(?;l:Za Peakuist BHOOPY

Mean R-R (mc) 907,7+47,8 827,3+44,9 832,7+42,6 804,5+27,6 782,3+56,1 759,1+48,7
SDNN (mc) 42,94+6,9 33,3£10,7 37,3+4,7 38,249,3 31,847,5 29,7+11,1
RMSSD (mc) 32,4+8,0 25,3+8,8 28,6+4,3 27,2443 26,4+9,5 25,3+12,0
SD1 (mc) 22,9+5,7 17,9+6,3 20,4+3,1 19,443,0 18,8+6,8 18,0+8,5
SD2 (mc) 55,9+9,2 43,3+14,2 48,5+6,8 50,1+13,6 40,349,1 37,8+13,7
pNN350 (%) 10,9+10,8 6,3+6,6 7,1£5,3 5,9+3.3 6,9+9,1 6,3+12,1
Moda (mc) 903,7+44,7 824,5+44.6 834,5+442 798,3+29,6 782,3+57,6 759,6+48,6
AMo (%) 42,3+7,0 51,5+9,9 49,1£7,5 50,5+14,7 57,0+10,6 55,3+17,2

ST 92,0+30,4 184,3+111,4 150,6+37,1 193,9+102,1 246,4+86,2 289,4+147,8

Tabauus 2. [loka3zHuku BapiaGe/IbHOCTI cepieBOro puTMy KBaJjipikoBaHoi BeTepaHKHU CHOPTY 3 131010 B (oJtikyJasipHiii

(hasi MeHCTPYaJILHOTO HUKJIY

IIporpama «Research HRV»

IIporpama «<HRV SR+CR»

IMokaznuku Iepia Jpyra

Iepima nooBuHA THS
Xcep£SD, n=10

MOJIOBMHA JTHS

MOJIOBUHA JTHS

Jlpyra noJioBHHa JHSI
Xcp+SD, n=10

Xcp£SD, n=10  Xecp+SD, n=10 Hpocra Peasuin Ipocra Peaxuis Budopy
MOTOPHKA BHOOPY MOTOPHKA

Mean R-R (mc) 911,5+54,9 807,5+36,2 854,6+44,6 786,6+46,3 772,6+33,9 735,8442.9
SDNN (mc) 35,6£7.5 30,8+3,6 50,6+11,4 34,4+8,7 36,2£10,0 29,7£17,7
RMSSD (mc) 25,445,0 24,3+5,9 34,5+5.8 28,1+6,0 26,5+10,9 25,4+7,0
SD1 (mc) 18,0£3,6 17,3+4,2 24,6+4,1 20,0+4,3 18,9+7,8 18,1£5,0
SD2 (mc) 46,9+10,2 39,9+4.5 66,8+17,0 44,3+11,7 47,3+12,8 37,74£9,8
pNN50 (%) 4,743.,5 4,3+4,7 13,6+5,9 6,445,2 3,6+3.9 5,5+6,6
Moda (mc) 908,5+53,4 804,8+33,2 852,0+39,6 782,8+49,1 775,8+32,9 735,6+48,1
AMo (%) 48,0+9,0 53,9+4.,7 39,3+38,3 51,4£10,9 52,8+36,3 58,0£13,9
ST 144,8+77,8 196,1+33,8 108,0£62,6 195,0£78,5 207,6£90,4 276,06+123,7

Ta0anusa 3. Yac peakuii BeTepaHKU cOPTY 3 A31010 32 a3aMu MEHCTPYAIbHOI0 LUKJY

JlorteinoBa daza

DoJikynsipHa ¢asa

Peakuis Ilepmia nosioBuHa nust  /Ipyra mosiopuna qusi  Ilepmia mosioBuna aust  /JIpyra mosioBuHa aHsi
Xcp+SD, n=11 Xep£SD, n=11 Xcp+£SD, n=10 Xcp+SD, n=10
[Ipocta MmoTopuka (Mc) 462,3+£12,2 447,1£11,3 425,8+9,0 412,8+8,7
Peaxist BuGopy (Mc) 841,6+67,3 814,7+£51,8 753,6+28,6 714,2+42,1
(BCP) Ta yac ceHCOMOTOPHHUX peakIliii HamaroTh iH(popMaIlio Pesynmprarn  BuMmiproBane BCP 3 BukopucTaHHIM

10710 (PYHKITIOHAIEHOTO CTaHy € IMHOOOPIIIB.

Takox BimMmideHO, 10 HEOOXiTHO BPaXOBYBAaTH OCOOIH-
BoCTi (ha3 MEHCTPYaJIbHOTO LUKy CIIOPTCMEHOK NPH IUIaHY-
BaHHI TPEHYBaJIbHHX HABAaHTAXKCHb.

3a CIOCTEepPe)KCHHSIMU CIIOPTCMEHKH, sIKa MpuiiMana
y9acTh y JAOCHIKeHI QomikynsapHa (aza MEHCTPYaIbHOTO
LUKy po3nodanacs 3 12 nus nocmipkenHs. Tpuaicts MeH-
cTpyarii ckimano 4 mui. PosmomineHHs TpuBamocTi ¢a3 MeH-
CTPYaJBHOTO LMKy HPECTABICHO HA PHCYHKY 1.

© 2024 Romanenko et al.

HATPYIHOTO MOHITOpY cepieBoro putmy Polar HI0 Ta
koM foTepHuX nporpam «Research HRV» ta «HRV SR+CR»
3a (pa3aMu MEHCTPYaJIbHOTO IUKITY MPEACTABICHO B TAOIMIIX
1, 2.

Pesynmbrarn BHMIpIOBAaHHS 4acy peaklii BETepaHKH
CTIOPTY 3 I3I0710 32 (pazaMHu MEHCTPYaJbHOTO IMKIY, & caMme
IIpU BUKOHAHHI TeCTOBUX 3aBHaHb nporpamu «HRV SR+CR»
TIPEJICTAaBICHO B TaOMHIIi 3.

Sx Oymo 3a3HadeHO paHime, BuMipioBanHa BCP 3



4B
LY

ISSN (online) 2523-4196

€EAUHOBOPCTBA
No. 4(34), 2024

BHKOPHUCTAaHHSIM KoMIT 10TepHOi mporpamu «Research HRV»
OyJ10 BUKOHAHO B ITOJIOXKEHHI Jiexkadi. CaMe Taki BUMipIOBaHHS
Hagamu iH(GOPMALi0 PO CTaH CEPILEBO-CYIUHHOI CHCTEMHU
B CHIOKOi. 3MiHa MOJIOKEHHS Tiia, OyIb SKi pyXu MPHU3BOAATH
10 30UTBIICHAS YacTOTH CEpIEBUX CKOPOYEHB, 3MEHIIICHHIO
TpuBasocti R-R iHTepBais i sk crmigcTBo 3mMeHmnenHo BCP.

Taonanusa 4. BigminHocTi noka3HukiB BapiaGeabHOCTI cep-
1eBOro puTMy KBaJliikoBaHOI BeTepaHKH CHOPTY 3 A3I010 MK
(azaMu MeHCTPYaIbLHOI0 HUKJIY (BUMIPIOBAHHS B MOJIOKEHHS
Jieskaui)

Ilepwia nosoBuHa  Jlpyra nosoBunHa

IMoxkazHuku JAHHA JIHA
\u4 p-value \u4 p-value
Mean R-R (mc) 45 >0,05 74 >0,05
SDNN (mc) 82 >0,05 63 >0,05
RMSSD (mc) 79 >0,05 59 >0,05
SD1 (mc) 79 >0,05 59 >0,05
SD2 (mc) 81 >0,05 62 >0,05
PNNS50 (%) 75 >0,05 58 >0,05
Moda (mc) 43 >0,05 72 >0,05
AMo (%) 33 >0,05 43 >0,05
SI 23 0,02 41 >0,05

Amnaniz quaamiku 3MiH napametpiB BCP, siki Oynu otpu-
MaHi B IMOJIOXKEHHI JIe)Kadl CBIAYNTH PO MiABUIICHHS CHMIIa-
THUYHOI aKTUBHOCTI B QOIIIKYIISIpHIi (ha3i MEHCTPYaabHOTO LU~
kiy. Jlyis BU3HA4YEHHS 3HAYMMOCTI BiZIMIHHOCTEH MOKa3HHKIB
B (hazax MEHCTpPyaJbHOTO HUKIY OyJI0 BUKOPHCTAHO Hemapa-
METPUYHHN CTAaTUCTUYHUIN KpuTepiii ManHa-YiTHi (Tabi. 4).

3rifiHO pe3ynbTaTiB aHali3y MOXHA CTBEP/UKYBATH, L0
TIIbKK 3HA4YEHHs cTpec injaekcy (SI) B nepiuuii monoBuHi JTHst
Ma€ CTAaTUCTHYHO 3HaYMMi BiaminHoCTI (p<0,05) B (hazax MeH-
CTPyaJIbHOTO IUKIY (puc. 2).

196,1

1964
IS‘L//—’

170,3

144,38
144,2

118,1

92,0

92,0

Jlroreinosa paza ®onikynspHa daza

= Ilepua moIoBHHA JHS == Jlpyra nonoBHHa IHSA

Puc. 2. /lunamika 3MiH crTpec iHAexcy KBajiixkoBaHol
BeTEPAHKHU CHOPTY 3 131010 32 (pa3aMu MEHCTPYATIBLHOTO HUKJIY

DomikysaspHa (haza MEHCTPYaTbHOTO IHKIY XapakTepH-
3y€ThCsl MIZABUIICHHSIM PIBHSI €CTPOTEHIB, SIKI MOXYTh BIUIU-
BaTH Ha BETeTaTHBHY HEPBOBY cuCTeMy. ECTporeHH MOXYyTh
CIIPUSATH 301UIBIICHHIO CHMIIATHYHOT AKTHBHOCTI Ta 3HUKCHHIO
MapacUMIATHIHOI AKTHBHOCTI, 10 MPU3BOAUTE [0 TTiIBUIICH-
Hs1 piBHS cTpecy Ta 3MiHu nokasuukiB BCP (MuxaitioBcbka,
2021). Y domnikynspHiit (a3i KiHKH MOXKYTb I09yBaTHCS €HEp-
TAHIIIMMA W aKTUBHINIMMH, 110 MOYKE ITPU3BOAUTH 10 30116~
mieHHst i3uyHOT Ta po3yMoBoi akTuBHOCTI (JIaBpeHTBhEB, Ta
iH., 2023). @omnikynspHa (asza 3aKiHUYETHCSI OBYJSIIEIO, 10
sIKOT OpraHi3M MOYMHAE FOTYBATUCS, 301LIbLIYIOYM MeTa0oiu-
HY i TOpMOHAIIbHY aKTHBHICTh. Lle TakOX MOXe CIPHUYMHSTH
30UIbIICHHS cUMIAaTu4HOl akTuBHOCTI (IHmuduenko, 2024).

BinpIn iHTEHCHBHI TpeHYBaHHS MOXKYTh BUKIMKATH ITiIBHIIIC-
HY CHMIIaTUYHY aKTHBHICTh, HEOOXITHY JJIS ajamnTarii opra-
Hi3My 1o HaBaHTaxkeHb (Farhan, et al., 2023; Santos-Garcia,
et al., 2022).

llono mnpoBexeHHS BHUMIPIOBaHb 3 BHKOPHUCTaHHIM
xoMmt foreproi mporpamu «HRV SR+CR» To ocobnmBicTio
ANTOPUTMY Ili€l Tporpamu € Te, 1o BumiproBanas BCP BinOy-
BAa€THCS 1)1 YaC BUKOHAHHSI PECIIOH/ICHTOM TECTOBUX 3aB/IaHb,
SIKi TIO pi3HOMY BILTUBAIOTH Ha MTPOSIB CEHCOMOTOPHUX PEaKIIiii,
10 TaKOXX MPUTAMaHHE TiSUTBHOCTI CEHCOPHOTO Ta MOTOPHO-
ro MeXaHi3My KepyBaHHS pyXaMH B €JHHOOOpcTBax. Sk Oyio
3a3HA4YCHO PaHIIIe Ha MEPIIOMY eTarli poOOTH KOMIT IOTepHOI
MpOTrpaMH PECIOHICHTY Tpeba MOOAYUTH 30pOBUH CTHMYN i
3pearyBaTi Ha HbOI'O HATHCKAaHHsM, a Ha IpyroMy erari Tpeda
o0paru 3 I’ SITH 30pOBUX CTHMYJIB 3aTpeOyBaHUil. 3BUUANHO
BHOIp 3aTpeOyBaHOTO 30POBOTO CTUMYITY 30UIBIIYE Yac peak-
1ii Ta 3arajbHE HAMIPYKEHHS, a II€ B CBOIO YEPTY ITiABHIIYE TO-
HYC CHUMIIaTHYHOTO BiJILIy BEreTaTUBHOI HEPBOBOI CUCTEMHU
(Pomanenko, Ta iH., 2024) (puc. 3, 4).

290 290

289,4

230 230
170 150,6 170

110 110

50 50

TIpocta MOTOpHKa Peaxuiis BuGopy
Ilepiua nonoBuHa aHA

Puc. 3. Ilunamika crpec inaexcy kBaigikoBaHoi BeTepaHKU
CIOPTY 3 A310[10 HA Pi3HUX eTaNaX TeCTOBOr0 3aBIaHHS (JII0TeiHOBA

(aza)

IIpocra MoTOpHKa Peaxuis BuGopy
Jlpyra nonoBHHA JHs

290,0 280

230,0 222,5

170,0 165

108,0

110,0 107,5

50,0 50

IIpocTa MoTOpHKa Peaxuis BuGOpy

Tlepura monoBHHA THA

Puc. 4. Ilunamika crpec inaexcy kBaigikoBaHoi BeTepaHKU

CHOPTY 3 /31000 HAa Pi3HAX eTanax TeCcTOBOI0 3aBAaHHS
(¢oaixysipHa ¢a3za)

Tlpocra MoTOpHKa

Peaxuis BuGOpy
Jlpyra 1monoBuHa THS

Taxox Tpeba 3BepHYTH yBary, mo BuMipioBaHHS BCP
IIpU BUKOHAHHI TECTOBUX 3aBJaHb HAa PEaKIliio BiAOyBaeThCS B
MTOJIOKEHH1 CHIAY1. B MOMoKeHH] CHISYH 11 ABHUILY €THCS aKTH-
BaIlisl CHMIIATUYHOI CHCTEMH SKa 3a0e3medye reMoTnHaMIgHy
cTabiIpHICTH Ta KOHTPOIB piBHOBary (JIymenko, 2021).

Amnai3 nopiBHsAHB Moka3HUKIB BCP B pi3Hux ¢aszax MeH-
CTPYaJbHOTO IUKITY CBIAYUTH, IO HAHOUIBIIA KITBKICTH CTa-
TrCTHYHO 3HaUnMuX (p<0,05) BiIMIHHOCTEH CIIOCTEpIiTaeThCs
B MIEpIIHA TONOBUHI THA (Tabd. 5).

3a3HaveHi 3MiHM CBiT4aTh PO AWHAMIKY 0 3MEHIICHHS
TOHYCY CUMIIATHYHOTO BiIJIIly BereTaTHBHOI HEPBOBOI CUCTe-
MU B QOMKyIsApHINA (a3i mpu BUKOHAHHI TECTOBHX 3aBIaHb,
sIKi Hagae xoMIT forepHa porpama «kHRV SR+CR» (puc. 5, 6).

PerynsipHe BUKOHaHHS TECTOBUX 3aBIaHb OOPUHHEIO IIPO-
TATOM JIOCHIDKEHHS, SKi OyJTu MOB’s3aHi 3 MPOSIBOM pEaKii
BHOOPY, CIIPHSUIO TPEHOBAHOCTI Ta afanTallii 10 yMOB BHIIPO-
OyBaHb. ToMy HampPUKIHII JTOCTIHKEHHSI MOKHA CTIOCTEPIraTi
HE TIIBKU cTaTHCTHYHO 3HaduMe (p<0,05) mokpamieHHs Jacy
peaxitiii ane ¥ 3MEHIIIeHHS TOHYCY CUMITATHYHOTO BiAILTY Be-
reTaTHBHOI HEPBOBOI cucTeMu (puc. 7, Tadm. 6).

© 2024 Romanenko et al.
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Ta0nuus 5. BinmiHHOCTI IOKa3HUKIB Bapia®e/IbHOCTI cepLeBOro puTMy KBaJihikoBaHOI BeTepaHKH CHIOPTY 3 131010 MiK (pazamu
MEHCTPYA/JIbHOI0 UKJY (BUMIPIOBAHHS NPH BUKOHAHHI TeCTOBOI BIIPABH)

IIpocTa MoTOpUKa

Peaxuist BuGopy

P\ C— Ilepma nmonopuna /Ipyra mojioBuHA Iepma Jlpyra nojioBuHa
JTHSA JTHS NOJIOBUHA JHSA JTHA
Y p-value W p-value \ p-value Y p-value

Mean R-R (mc) 35 >0,05 60 >0,05 67 >0,05 72 >0,05

SDNN (mc) 15 0,004 40 >0,05 70 >0,05 48 >0,05

RMSSD (mc) 19 0,012 61 >0,05 57 >0,05 45 >0,05

SD1 (mc) 19 0,010 61 >0,05 57 >0,05 45 >0,05

SD2 (mc) 20 0,013 37 >0,05 70 >0,05 55 >0,05

PNNS50 (%) 22 0,020 63 >0,05 56  >0,05 38  >0,05

Moda (mc) 38 >0,05 58 >0,05 64 >0,05 71 >0,05

AMo (%) 92 0,007 77 >0,05 46 >0,05 46 >0,05

SI 87 0,024 69 >0,05 46 >0,05 60 >0,05

2900 2900

2100 2100 Sk Oyio 3a3Ha4YeHO paHIiIlle peaKilis BEreTaTUBHOI HEPBO-
1506 Boi cucremu (BHC) Oyzne 3aiexuth Bij (pa3u MEHCTPyaIbHO-
1300 108,0 1300 ro OUKITY. AHali3 pe3yibTariB TOCHIPKCHHSI CBIIYUTH, IO Ha
moka3Hukn BCP Takok BIUIMBaKOTH i YMOBHM BHMipIOBAHHS.
S — PO S — o orixymspea asa TectoBi 3aBnanHsa Komm roTepHoi mporpamun «HRV SR+CR»
I —— —— nepea0ayaroTh KOTHITUBHE HABAHTAXXCHHS Ta KOHIICHTPAIIIIO

Puc. 5. lunamika crpec ingexcy kBajigikoBanoi BerepaH-
KM CIIOPTY 3 31010 32 (pa3aMU MEHCTPYaJbHOI0 HUKJIY (IpocTa
MOTOPHKA)

290,0 290,0

246,4

210,0 210,0

130,0 130,0

50,0 50,0

haza i haza il (aza i haza

Tlepma nonoBuHa JHA Jlpyra nonoBHHa JTHS
Puc. 6. lunamika crpec ingexcy kBaJiikoBaHoi BeTepaH-
KH CIIOPTY 3 131010 32 ()a3aMH MEHCTPYaJbHOI0 HHKIY (peakirist

BUOOPY)

Ta0nuua 6. Binminnocrti yacy peakuii mick ¢gasamu MeH-
CTPYAJIBHOIO HUKIY

Hepima nonopuna Jlpyra noJjioBuHa

Yac peakuis JHA JTHS
\i4 p-value \\4 p-value
IMpocra motopuka 108 2,268e-05 110 5,67e-06
Peakuiist Bubopy 100 0,0007882 101 0,00055
250
210
% 170
E
o
[
B 130
®]
90
50

yBaru, ocoOIMBO Ha JAPYroMy erari Je moTpiOHO oOuparu 3a-
TpeOyBany ¢irypy. [1iq 9ac KOTHITHBHHMX 3aBIaHb CIIOCTEpi-
raeThesl MiABUIICHHS aKTHBHOCTI MapacUMIIaTHYHOT HEPBOBOT
CHUCTEMH, 110 MPHU3BOIUTH 10 30imbienHss BCP. Bucokuii pi-
BeHb BCP acomitoeTbest 3 KpaliMy KOTHITUBHUMH (DyHKILSI-
MU Ta aJalTUBHOIO peakiiiero Ha cTpec (Hansen, et al., 2003;
Koutsimani, et al., 2019; Morales, et al., 2013).

OTxe, 3a3Ha4eH] BinMiHHOCTI Moka3HuKiB BCP, sxi Oynn
oTpuMaHi 3 BHKOpucTaHHsM mporpam «Research HRV» rta
«HRV SR+CR» MOXKyTb OyTH pe3yJIbTaToM SIK B3a€MOJIIT MK
(i310JTOTIYHUMU 3MiIHAMH TIiJ] YaC MEHCTPYaJTbHOTO IIHKITY, TaK
1 TiJT BILTABOM YMOB BHMipIOBaHHI.

Po3yminns 3miH mokasnukiB BCP mig yac BUKOHAHHS
TECTOBHX 3aBJIaHb, SKi ITOB’sI3aHi 3 TPOSBOM peakilii BUOOPY
JI03BOJISIFOTH OTPUMATH iH(OpPMAIIiIO 1010 BIUIMBY KOTHITHB-
HOTO HaBaHTA)KCHHs Ta KOHIIEHTpalii yBaru Ha (QyHKI[IOHAIIb-
HUH cTaH CIOPTCMEHKH. Lle 103BONIUTE MJIaHyBaTH TPEHYBaJIb-
HUH mpouiec OOpYMHB 3 ypaxyBaHHSAM (a3 MEHCTpPYyabHOTO
OUKITY Ta (QyHKIIIOHAIEHUM MOMJIMBOCTSIM, SIKi MpUTaMaHHI
CHOPTCMEHKaM BUCOKOT KBami(ikarii.

1 2 3 4 5 6 7 8 9

10 11 12 13 14 15 16 17 18 19 20 21

JleHb BEMIPIOBAHHS

Puc. 7. Ilunamika 3miH cTpec ingexkcy kBajiikoBaHoi BeTepaHKH CIIOPTY 3 31010 B XO/i JOCTi/IZKeHHS
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BucHoBku

[Tapamerpu BCP Ta yac ceHCOMOTOpPHHMX peakIliii Haaa-
10T iH(pOpMaLifo moA0 (HYHKIIOHATBFHOTO CTaHy €THHOOOP-
IIiB.

Amnani3z nuHamiku 3MiH napametpiB BCP, axi 6ynmu otpu-
MaHi B ITOJIOKEHHI Jiekadi (KoM roTepHa nporpama «Research
HRV») cBimuuTh Npo MiABUIIECHHS CHMITATUYHOT aKTUBHOCTI
B (omikymsipHiit ¢as3i MmeHcTpyanmpHOTO IHKITY. Lle moB’s13aH0
3 MiJBUIICHHSIM PiBHS €CTPOTEHIB, MO CHpHUsE 301IBIIEHHIO
piBHS cTpecy.

BigmiueHo, 1110 HATPHUKIHIT TOCITIKSHHSI CITOCTEPIraeTh-
cs1 cratuctuaHo 3HaunMe (p<0,05) mokparieHHs yacy peakitiit
Ta 3MEHIICHHS TOHYCY CHMIIATHYHOIO BIJLIY BEreTaruBHOI
HepBOBOi cuctemHu (komm ' torepHa nporpamu «HRV SR+CRy).
Le noB’s13aHO 3 THM, 1[0 PETYJIsipHE BUKOHAHHS TECTOBHX 3a-
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daKTOpHa CTPYKTypa NiAroroB/IEHOCTI TXEKBOHAMUCTIB
15-17 pokiB

ITamkoBa B.I.

Xapriscoka Oeporcasna akademis Qisuunoi kKyromypu, Xapxie, Ykpaina

AHoTanisa
Merta: pocniantu (GaKTOpHY CTPYKTYPY MiZATOTOBICHOCTI TXCKBOHIUCTIB 15-17 pokis.

Marepiay Ta MeToau. Y 10CIIPKEHHI BUKOPUCTAHO TaKi METOIH: aHAIIi3 HAYKOBO-METOAMYHOI JIITepaTypH, eIaroriyae TecTy-
BaHHs, MEIUKO-010JI0TYHI METOAM, METOAM MAaTEMaTHYHOT CTATUCTUKH.

Pe3yabraTu: y Xo/i 10CiiKeHHs Oy/10 BUBYEHO (DaKTOPHY CTPYKTYPY MiATOTOBICHOCTI TXEKBOHIHUCTIB 15-17 poKiB 3a 3arajb-
HOIO BHOIPKOIO Ta BiJIOKpPEMJICHO 9 OpTOroHaNbHUX (PAKTOPIB, B IKUX CyMa HaBaHTAKyBaJIbHUX 3MIHHHX KOJIMBA€ThCs Bix 9,571
1o 1,736, mo onucyrors 84,804 % 3aransHol qucnepcii. Buecok nepmoro daxropy, «Mopdo-(QyHKIIIOHAIBHOTO», B 3arajbHy
Jcriepciro craHoBUTh 22,788 % Ta cxianaersest 3 10 nmokasuukiB. Ha npyruii ¢axrop npunagae 13,068 % 3aranbHoi aucnep-
cii, skuil BioOpakae crienialibHi IIBUIKICHI 3110HOCTI TXeKBOHAUCTIB 15-17 pOKIB B CTPYKTYpY SKOTO YBIHIUIM 7 TIOKa3HUKIB.
VY Ttpetbomy akropi, Ha sikuit npumagae 11,334 % 3aranpHOi qucnepcii, OCHOBHUME BUSIBIIIUCS 7 MOKa3HHKIB. UeTBepTuit
OPTOroHaJILHUI (akTop Mae BHeCOK 9,259 % 3aranpHOI aucrepcii, HaWOUIbITY KOPEJSLil0 BUSBICHO Yy 3 moka3Hukax. Llei
(hakTOp XapaKTepHU3yeThCs SIK IPOSIB KOOPAWHALIHHUX 310HOCTEH 3 OETHAHHM HIBUAKICHOIO BUTPUBAJICTIO (KOOpIMHALIIITHA
IIBUAKICHA BUTPHUBANICTh). HalOIbII 3HAYYIIMMHY TOKa3HUKAMU 11 siToro (hakTopy (6,868 %) € cuiloBhil iHJIEKC HA JIIBY PYKY,
(r=0,529) Ta BuKoHaHHS O0OKOBOTO yaapy JiBor (r=0,682) ta npasoro (r=-0,569) Hororo 3 po3ropranHsm Ha 360° 3a 15 c. Ilei
(haxTOp BU3HAYAE MPOSIB CHJIM Ta BUKOHAHHS CKJIQJIHO-KOOPMHAIIIMHUX YJIapiB Ta IHTEPIPETOBAHUN HaMU SIK «KOOpJIMHALIIITHA
cwiay. Y cTpykTypy moctoro dakropy «Hacrora pyxiB» 3araibHO0 muctepciero 6,431 % ysiiinum 3 nokasHuku. ChoMuit
(hakTOp «3IATHICTH JO KEPYBaHHSM PyXaMu» 3 3aralibHOr0 jaucrepciero 5,720 % ckiamaeTbess 2 MOKA3HUKIB 3 HAHOUIBIINUM
KOPEJIALIHHAM 3B’SI3KOM OOKOBHX YJapiB JIiBOIO HOroro B Tyiy0 3a 15 ¢ (1=-0,596) ta ¢exryBaHHs B pyci JI0 BTpaTy piBHOBaru
aiBoro Horoto (r=0,500). Bocemuii hakTop «30epeskeHHs! piBHOBAarn» Mae 2 MoKa3HUKHU: (exTyBaHHS 32 15 ¢ B BepXHiil piBeHb
aiBoro Hororo (r=0,559) ta Haxwi TynyOy Briepen 3 nosnoxenHs cuzsdi (r=-0,514) 3 BHeckoM y 3aranbHy aucnepcito 5,203 %.
[e 0OyMOBIICHO TH IO NIPU BUKOHAHHI ()eXTyBaHHS 32 15 ¢ B BepXHiil piBEHB JIIBOIO HOT'OK CIIOPTCMEH CTOITh HA OHIN HO31 Ta
IHILIOIO BUKOHYE YAapH B TOJIOBY JUIsSi BAKOHAHHS [IbOT'O TEXHIYHOTO IIPUHOMY TXEKBOH/IMCTY MTOTPiOEH rapHHUH MPOSIB THYYKOCTI.
Jep’situii hakTop BimoOpaxkae peakTHBHICTD M’s131B pykK 1 Mae BHecok 4,133 % 3aranbHoi nucnepcii Ta XapakTepru3yeThesl Me-
TaHHs TEHICHOTO M’si4a Ha JanbHIcTh (r=-0,519).

BucHoBku. [ocnipkeHASIM OylI0 BCTAHOBJICHO 3aJICKHICTh Mi’K KOMITOHEHTaMH ITiATOTOBJICHOCTI TXEKBOHIUCTIB 15-17 pokiB,
TaKOX BCTAHOBIICHO HAWOLIBIN 3HAUYII (pakTopH, SKi BimoOpakaroTh MOP(O-PYHKITIOHATHI TIOKAa3HUKH, MTPOSB CIEIialTbHIIX
MIBUIKICHUX 31I0HOCTEH, CHIOBUX, KOOPIUHALIHHIX Ta MIBUIKICHOI BUTPUBAIOCTI. 3a JOMOMOTO0 (paKTOPHOTO aHaIi3y Oymo
BiZlokpeMiieHO 9 (akTopis, i3 42 po3ITHYTHX MOKa3HHUKIB, BHECOK SKMX CTaHOBHUTH 22,788-4,133 % Ta € 84,804 % 3aransHOI
mucnepcii. HaiGinpmmii Brmax 22,788 % y 3aranbHy nucriepcito BUOIpKH y TXeKBOHAHCTIB 15-17 pokiB Mae Mop¢ho-pyHKIio-
HaJIbHI MOKA3HUKH.

Kirouori ciioBa: TxekBoHAKMCTH, (DaKTOP, aHAII3, IHICKC, TOKa3HHUKH, TiATOTOBJICHICTh, CTPYKTYpa.

Abstract

Factor structure of preparedness of tackwondo players of 15-17 years old
Pashkova V.
Purpose: to investigate the factor structure of preparedness of tackwondo players of 15-17 years old.

Material and Methods. The following methods were used in the research: analysis of scientific and methodical literature, peda-
gogical testing, medical and biological methods, methods of mathematical statistics.

Results: in the course of the research the factor structure of preparedness of tackwondoists of 15-17 years old by the general
sample was studied and 9 orthogonal factors were separated in which the sum of loading variables ranges from 9,571 to 1,736,

BignosigHo Ao ymos Creative Commons Attribution 4.0 International (CC BY) 1 4
License (https://creativecommons.org/licenses/by/4.0/)
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describing 84,804 % of the total variance. The contribution of the first factor, «morpho-functional», to the total variance is 22,788
% and consists of 10 indicators. The second factor accounts for 13,068 % of the total variance, which reflects the special high-
speed abilities of tackwondo players of 15-17 years old in the structure of which 7 indicators are included. In the third factor,
which accounts for 11,334 % of the total variance, 7 indicators were the main ones. The fourth orthogonal factor has a contribu-
tion of 9,259 % of the total variance, the highest correlation was found in 3 indicators. This factor is characterized as a mani-
festation of coordination abilities with a combination of high-speed endurance (coordination high-speed endurance). The most
significant indexes of the fifth factor (6,868 %) are the power index on the left hand (r=0,529) and performance of a side kick
with the left (1=0,682) and right (r=-0,569) foot with a deployment on 360° for 15 s. This factor determines the manifestation of
strength and the performance of complex coordination kicks and is interpreted by us as «coordination strength». The structure of
the sixth factor «Frequency of movements» with a total variance of 6,431 % includes 3 indicators. The seventh factor «ability to
control movements» with a total variance of 5,720 % consists of 2 indicators with the highest correlation of lateral kicks with the
left foot in the body for 15 s (r=-0,596) and fencing in motion before losing balance with the left foot (r=0,500). The eighth factor
«keeping balance» has 2 indicators: fencing for 15 s in the upper level with the left foot (r=0,559) and tilt of a trunk forward from
a sitting position (r=-0,514) with a contribution to the general variance of 5,203 %. This is due to the fact that when performing
fencing for 15 s in the upper level with the left foot, the athlete stands on one leg and performs blows to the head with the other,
to perform this technical technique, the tackwondo player needs a good display of flexibility. The ninth factor reflects reactivity
of muscles of hands and has a contribution of 4,133 % of the general dispersion and is characterized by throwing a tennis ball
on a distance (r=-0,519).

Conclusions. The research has established a dependence between components of preparedness of tackwondo fighters of 15-17
years old, also the most significant factors which reflect morpho-functional indicators, a manifestation of special high-speed
abilities, power, coordination and high-speed endurance have been established. With the help of factor analysis, 9 factors were
separated, out of 42 considered indicators, the contribution of which is 22,788-4,133 % and is 84,804 % of the total variance.
The largest contribution of 22,788 % to the total variance of the sample of tackwondoists of 15-17 years old has morphological
and functional indicators.

Keywords: tackwondoists, factor, analysis, index, indicators, preparedness, structure.

Beryn numu (Asgpromenko, 2021; Koxanesnd, & KopoOeliHikos,
2024). Merogamu (hakTOPHOTO aHATI3y BUPINIYIOTh TPH OC-
HOBHI TPYIHM 3aBJaHb: IMONIYK Nepen0dadyBaHUX HESBHUX 3a-
KOHOMIPHOCTEH, 1[0 BH3HAYAIOTHCS BIUIMBOM 30BHIIIHIX a00
BHYTPILIHIX YNHHUKIB Ha JOCII/PKYBaHHI MTPOIIEC; BUSBICHHS
Ta BUBYCHHS CTaTHCTUYHOTO 3B’sI3Ky O3HAaK 3 (pakropamu abo
TOJIOBHMMHU KOMITOHEHTaMHM, CTHUCKYBaHHs iH(opMarii muis-
XOM TOJIaHHS MPOIECY 32 JOMOMOTO0 y3arajJbHeHUX (hakto-
piB 200 TOJOBHUX KOMITOHCHT, KUIBKICTh SIKHX € MCHIIIOK 3a
KUTBKiCTh 00paHUX CIIOYATKy O3HAK (TIapamMeTpiB), ajiec JOCTaT-

BusiBnieHHs1 HafiOLIbII 3HAUYNMX (DAKTOPIB Y CTPYKTYpi
(13UYHOI MIATOTOBJICHOCTI CIOPTCMEHIB Y BIKOBOMY aCHEKTI
€ aKTyaJlbHUM Yy MiJAroToBLi criopTrcMeHiB (€Brudies, 2023;
[Tnaronos, 2020; [Ipuiimakos, Ta iH., 2022; Jusik Park, et. al.,
2022). BuzHnayeHHs 1 3icTaBlIeHHs TOMiHyIOUNX (pakTopiB crie-
iadbHOT (BI3UYHOT MiTOTOBICHOCTI 3/IHCHIOIOTHCS 3 METOIO
BU3HAYEHHsI NPIOPUTETHUX (PI3MYHUX SIKOCTEH, 10 3yMOBIIIO-
I0Th PiBE€Hb CIIOPTUBHOI MaliCTEPHOCTI B PI3HOMY Billi, TAKOX
JUISl BUSIBJIGHHS DI3HULI B NPIOPUTETHUX (DI3MYHUX SIKOCTSX i o i
criewianbHOT (i3HYHOI MirOTOBNEHOCT] BiNOBIAHO O Biko- HPOIO UL 3a0€3MEUCHHS BIITBOPEHHS KOPEISIiHHOT MaTpHLi 3
Boro actiekTy (Arees, & 3anonbcbkuii, 2020; Bepmynec, Baga-  OTPiOHOI0 ToUHICTIO. (Anpoumna, & Jlemsiyx, 2020).
mos, & Cracenko, 2024). Jliist mokpameHHs npouecy (i3u4HOT MiIrOTOBKU CIIOPTC-
MEHIB IIE€BHOI Kareropii HeoOXiJIHUM € BHUBUCHHSI KOMILJICKCY
YMHHHKIB, SIKI BIUIMBAIOTH Ha 1X (I3UYHY MiATOTOBICHICTH
(Amanin, & [Tarucorpka, 2019; be3koposaitnuii, Ta iH., 2024;
Boskos, 2020; lleBuos, Ta iH., 2019). Ananiz dakropis, ki
BU3HAYAIOTh CTPYKTYPY (pi3MYHOT MTiATOTOBIEHOCTI JT03BOJIUTH
BU3HAYMTH ca0Ki Ta CHIIbHI CTOPOHH Tmpornecy (Qpi3uyHol mij-
TOTOBKH, BUJIUTUTH OCHOBHI KOMITOHEHTH CTPYKTYpH (i3U4HOT
IATOTOBJICHOCTI Ta 3a0€3MEUYUTH MOXIIMBICTH PalliOHAIBHO-
ro IUIaHyBaHHS 3ac00iB miaArotoBku (€BTH(IiEB, Ta iH., 2023;
Kpyuesuu, Ta in., 2011; Goodarzi, et. al., 2020).

3B>A30K J0CJHIIKEHHSI 3 HAYKOBUMH NPOrpamMaM, IJia-

[MpoBigHi ykpaiHCBKI HayKoBHI (i3UYHY MiATOTOBIIE-
HICTh PO3IISAAIOTH LIMpIIE, HE OOMEKYIOUUCh JIMIIE PIBHEM
PO3BUTKY PYXOBHX SIKOCTEH, a po3ymirouu ii sik (hopMmy mpo-
SIBJICHHS JII€371aTHOCTI (DYHKIIIOHAJIBHUX CHCTEM OpraHizmy,
SIKI IPUIIMAIOTh Y4acTh y PyXOBIH AisUIBHOCTI ¥ BU3HAYAIOTH 11
edexruBHicTh (Ko3ina, 2018; [Tatucorpka, 2024; Kozina, et.
al., 2018). Orxe, piBeHb PO3BUTKY (PI3UYHUX SKOCTEH MTEBHUM
YHHOM CBIJIYHUTH PO NcHX0(]i310J0TTYHUI MOTEHIial OpraHis-
My, 1110 00YMOBJIFOE JIOIIBHICTB JIOCIIHKSHHS B3a€MO3B’SI3KIB
KOMIIOHEHTIB PyXOBOI CHUCTEMH JIIOIUHU. BuBUEHHS B3aemo-

3B’513KIB KOMIIOHEHTIB (DyHKILIOHYBaHHs OpraHi3My SIK Lijic- ° ) ‘ 5
HOT CHCTEMH 33 JOIIOMOTOI0 METOJiB MaTeMAaTHYHOro aHamizy HaMH I TeMamu. _I[OCPUIXCHHH Hp01.30J1HJIE)c51 BmHOBEuHo bite)
(KOpemsIiHOro i (haKTOPHOro) M03BOJSE 3AiHCHATH po3pob- —TEMH HAYKOBO-IOCIIAHOL po6orr1./1 XapKiBCBKOT epikaBHOT aKazie-
Ky CITBBIIHOIIEHHS CKJIaMoBMX nexaroriunux aii (Kpacos, Mif (israHOT KyIbTypH «OnTiMisais TpCHYBAILHOIO IIPOLIECY B
2021; Cengiz Olmez, 2021). enMHOOOpCTBaxX» (HOMEp z[epxcaBHqi peectparii 0121U112873).
MeToro (paKTOpHOrO aHaiizy € 3MEHLIEHHS KiIbKOCTi Mera nocikennst — jociiuT GakTopHy CTPYKTYpY

3MiHHHUX Ta BU3HAaUYeHHs CTPYKTYPH B3a€MO3B SI3KiB Mik 3Min- /ATOTOBICHOCTI TXCKBOHAUCTIB 15-17 pokis.

© 2024 Pashkova
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Marepias Ta MeTOIM OCTiTKEHHSI

VYV mochimKeHHI BUKOPUCTAHO TaKi METOMHW: aHAI3 Hay-
KOBO-METOAMYHOI JIiITepaTypH, MEAarorigHe TECTYBaHHS, Me-
JTMKO-010/10T19HI METOIH, METOAM MAaTEMATHYHOI CTATUCTHUKH.

B nmocnmimkenHi npuiiMany ydacts 35 CIIOPTCMEHIB, SKi
3aiiMarOThCA B CEKI[lT TXEKBOHIO Ha €Talll CIieriari3zoBanoi Oa-
30Bo{ miaroToBKU. Bik cropremeniB 15-17 pokis. KBamidika-
uist ciopremeriB KMCY ta MCV.

®DaxTopHUIT aHATII3 TPOBOIUBCS 3 3aCTOCYBAHHSIM CTaTHC-
TraHO1 KomIr ToTepHOoi porpamu SPSS (SPSS Inc., CILA).

PesyabraTu nociaigkeHHs1 Ta iX 00roBOpeHHSs

VY xoxi mocnimkeHHs Oya0 BUBUEHO (DaKTOPHY CTPYKTY-
Py HiATOTOBIEHOCTI TXEKBOHIUCTIB 15-17 pokiB 3a 3araib-
HOIO BHOIPKOIO Ta BiJIOKPEMJICHO 9 OPTOTOHANBLHUX (aKTOPIB,
B SKHX CyMa HaBaHTaKYBaJbHUX 3MIHHUX KOJIMBAETHCS Bij
9,571 no 1,736, mo omucyrots 84,804 % 3aranpHOi nucmepcii
(Tabm. 1).

Brecok neprioro gaxropy, «Mopdo-QpyHKI[IOHATEHOTOY,
B 3arayibHy TUCTIEPCi0 CTaHOBUTH 22,788 % Ta CKIamaeTbes
3 HACTYNTHUX MOKa3HUKIB: Maca Tina (1=0,918), nomxunHa Tina
(r=0,666), OKpyXHICTh TPyIHOI KIITHHU Ha BAUXy (1=0,934),
OKPYXXHICTh TpyaHOI KIITHHHA Ha BUauxy (r=0,897), ekckyp-
cig rpynuoi xmituau (r=0,901), ingexc macu Tima (1=0,851),
ingexc Ilinbe (r=-0,874), ingexc Epucmana (r=0,618), ingexc
Bepgexka (r=-0,908), 3BopoTHHIT OOKOBHIA yzap JIiBOIO HOTOIO,
3a 15 ¢, (r=0,522) (tabm. 2).

Ha npyruit ¢akxrop mpumagae 13,068 % 3aranxpHoi nuc-
repcii, SKkui BimoOpakae criemiaibHi IMBUAKICHI 3A10HOCTI
TXEKBOHAUCTIB 15-17 pOKiB B CTPYyKTYypy SKOTO YBIHIIUIH IIO-
Ka3HUKH: OOKOBHX ylapiB HOTaMH IMOMEPEMiHHO B TyIyO 3a
15 ¢, (r=0,601); 6oxoBUX ymapiB MpaBOIO HOTOIO B TylyO 3a
15 ¢, (1=0,853), GokOBHX ymapiB 3 PO3TOPTAHHSIM B MPOTH-
JIeXKHI HaITpsIMKH 32 15 ¢ B BepxHil piBeHs, (1=0,667); 3BOpOT-
HUX OOKOBHX yHapiB JiBOO HOromo, 3a 15 ¢, (r=0,592); gac-
TOTH BUKOHAHHS yzapiB o00Ma HOraMu morepeMinHo 3a 15 c,
(r=0,733); makcuManbHO{ KiTBKOCTI 6araropa3oBux ymapis 6e3
MTOCTaHOBKM HOTW Ha mimtory (r=0,517), doBHHKOBOTO Oiry
4*9 m, (r=-0,526).

Tperiii ¢akTop BimoOpakae CHIOBY MiATOTOBICHICTH
TXCKBOHAMCTIB. Y TpeTboMy (akTopi, Ha SKHH TpHUMIagae
11,334 % 3aranpHOi aucriepcii, OCHOBHUMH BHUSBHIIUCS TIO-

Ka3HUKHM: «KHCThOBa AWHAMOMETpisi Ha IpaBy PyKy, KI»,
(r=0,724); «KuctpoBa TMHAMOMETpIS Ha IBY pYKY, KI»,
(r=0,754); «CunoBuii iHgeKc Ha mpaBy pyky, %o» (1=0,558);
«CuioBuii iHAEKC Ha JiBY pykKy, %o» (1=0,631); «3ruHaHHs Ta
po3ruHaHHA TyIyOy 3a | XB, Kin-T6 pa3» (1=-0,688); «3runan-
HS PO3THHAHHS PyK B yIIOpi Jexkadi, KUI-Th pas3» (r=-0,568);
«bir 100 M, c» (r=0,656).

YerBeptuii oproroHasnsHuN (hakTop Mae BHECOK 9,259 %
3araibHOl Jucriepcii, HalOIbITy KOpesiio BUSBICHO: (ex-
TyBaHHS B PyCi I0 BTpaTy piBHOBAru mpaBoro Hororo (r=0,548);
CTpUOKH uepe3 cKakaiky 3a 1 xB, (r=-0,706); 4oBHUKOBHI1 Oir
4*9 M, (r=0,537); 6ir 400 M, (r=-0,526). Lleit hakTop XapakTe-
PHU3YETHCS SIK TIPOSIB KOOPIWHAIIMHUX 3I0HOCTEH 3 TIO€THAH-
HSIM IIBHIKICHOIO BUTPHUBAJICTIO (KOOPAMHAIIITHA IIBUIKICHA
BHUTPHBAJICTD).

Haii0inpin 3HaYyIMMHA TMOKAa3HUKAMHU I1'TOTO (PaKTopy
(6,868 %) € cunoBuii iHAEKC Ha TiBY pyKy, (1=0,529) Ta BUKO-
HaHHS O0KOBOTO ymapy JiBoro (1=0,682) ta mpasoto (r=-0,569)
HOTOF0 3 po3roptranHsaM Ha 360° 3a 15 c. Lleit ¢pakTop BH3HaYa€e
MIPOSIB CHJIM T2 BUKOHAHHSI CKJIaJHO-KOOPAMHALINHNX y#apiB
Ta IHTEPIPETOBAHMI HAMH K «KOOPAMHALIIHA CHIIa».

[octuit hakTop «HacTtora pyXiB». Y CTPYKTYpy IIOCTO-
ro (hakTopy 3aranbHoI0 qucnepciero 6,431 % ysiimm: O0KkoBi
yaapu HOraMu B Tyiy0 3a 15 ¢ 6e3 mocTaHOBKM HOTH Ha Iif-
ory, (r=-0,521); 3BopoTHHII OOKOBHUI1 yaap mMpaBoO HOTOIO, 3a
15 ¢ (r=-0,522); 6ir 60 ™, (r=-0,583).

Cromuii (hakTOp «3IATHICTH J0 KEPYBAHHSAM pyXamm» 3
3araibHO0 aucrepciero 5,720 % ckiagaeThes 3 HAWOITBIIAM
KOPEIAIIHHAM 3B’3KOM OOKOBHX yIapiB JIiBOIO HOTOIO B TY-
my6 3a 15 ¢ (r=-0,596) Ta ¢pexTyBaHHA B pyCi 10 BTPaTH PiBHO-
Baru JiiBoro Hororo (r=0,500).

«30epexeHHs piBHOBArM» BOCBMHHN (pakToOp SKU Xapak-
Tepusye (exTyBaHHS 3a 15 ¢ B BepXHiil piBeHb JIiBOIO HOTOIO
(r=0,559) Ta Haxmi TymyOy BIepen 3 MOJOXKEHHS CHIAYi (1=-
0,514) 3 BHECKOM Yy 3araibHy aucnepcito 5,203 %. Lle o6ymos-
JICHO TH IIO TPU BUKOHAHHI (PeXTyBaHHA 3a 15 ¢ B BepxHii pi-
BEHB JIIBOIO HOTOIO CIIOPTCMEH CTOITh Ha OJHIH HO31 Ta iHIIO0
BUKOHYE y/apy B TOJIOBY JJIsI BUKOHAHHS IIOTO TEXHIYHOTO
MIPUHOMY TXEKBOHIUCTY IOTPiOCH TapHUIA MIPOSB PIBHOBATH Ta
THYYKOCTI.

JeB’siTuii paxTop BimoOpakae peakTHBHICTh M SI31B PYK 1
Mae BHecok 4,133 % 3aranbHoi aucnepcii Ta XapakTepu3yeTh-
Cs1 METaHHS TeHICHOTO M s4a Ha JaibHIicTh (1=-0,519)

Tabauus 1. {ucnepciiinuii Bkiaag ¢pakropiB nmiaroroBaenocti TxekBouaucTis 15-17 pokis

Cyma HaBaHTa:KyBaJbHHX

Buecok ¢axTopa B

Paxrop 3MIHHHMX 3arajibHy Aucnepciio, % Cymapmmii % aucnepeii
1 9,571 22,788 22,788
2 5,488 13,068 35,856
3 4,760 11,334 47,190
4 3,889 9,259 56,448
5 2,885 6,868 63,317
6 2,701 6,431 69,748
7 2,403 5,720 75,468
8 2,185 5,203 80,671
9 1,736 4,133 84,804
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Tadmuusa 2. PesyabraTtu (pakTopHOro ananisy TxekBoHaucris 15-17 pokis

dakrTopun
1 2 3 4 5 6 7 8 9
Maca Tina, KT 0,918 -0,159 0,166 -0,038 -0,124 0,074 0,032 0,100 -0,070
JloBkuHa Tina, CM 0,666 -0,014 0,491 0,087 -0,115 0,075 0,159 0,202 0,187
OKpYXHICTh TPYJHOT KIIITHHU Ha BJIOXY , CM 0,934 -0222 0,111 0,054 -0,081 0,132 0,103 0,081 0,011
OKpYKHICTb TPYJHOT KJIITHHU Ha BUIUXY, CM 0,897 -0,329 0,102 0,003 -0,039 0,133 0,085 -0,011 0,040
Exckypcist pyIHOT KIIITHHHU, CM 0,901 -0,299 0,130 0,037 -0,032 0,157 0,079 0,023 0,018
OKpYKHICTh TPYJHOT KIIITHHU HA Tay3i, CM 0,484 0,310 0,292 0,244 -0,249 0,131 0,110 0,340 -0,075
KuctboBa JUHAMOMETPIst Ha MIPABY PYKY, KT 0,460 0,093 0,724 -0,194 0,289 0,167 0,226  -0,110 0,045
KucthoBa TUHAMOMETPIS Ha JIIBY PYKY, KT 0,336 0,065 0,754 -0,228 0,354 0,162 0,201 0,014 0,082
Tumexc mMacu Tina, Kr/m? 0,851 -0,271 -0,121 -0,152 -0,085 0,090 -0,092 -0,027 -0,251
Inzexc Iinbe, y.o. -0,874 0,313 0,149 0,088 0,049 -0,095 0,054 0,048 0,200
Innexc Epucmana, cm 0,618 -0,418 -0,308 -0,040 0,070 0,141 -0,053 -0,172 -0,158
CuoBHi iHIIEKC HA TIPaBY PYKY, % -0,356 0,315 0,558 -0,151 0,494 0,108 0,244 -0,213 -0,034
CuoBHif iHIEKC Ha JiBY PYKY, % -0,269 0,223 0,631 -0,215 0,529 0,118 0,197 -0,011 -0,005
Tanexc Bepgeka, y.o. -0,908 0,335 -0,033 0,105 0,054 -0,132 0,049 0,019 0,111

boosi ynapw noramm B Tyny6 3a 15 ¢ Ges 0182 0311 0257 0489 -0359 -0,521 0244 0079 -0.151
MOCTAHOBKH HOTH HAa ITiUIOTY, KiJI-Th pa3.

BoxoBi yapn Horamu onepeMinHO B TyIy0 3a
15 ¢, kin-Tb pa3

Boxogi ynapu n1iBoto Horoto B Tyiry6 3a 15 c,
KiJI-Th pa3

0,346 0,601 0,113 0275 0,045 -0,407 0,102 0,205 -0,288

0,249 0452 0,038 -0,324 0,112 0,326 -0,596 -0,036 0,168

Boxosi ynapu npasoio Hororo B Tyny6 32 15 ¢, 0430 0853 -0,107 0,142 0,035 0,007 0,089 -0,025 -0,048
KUI-Tb pa3
®dexTyBaHHS B PYCi 10 BTPATH PiBHOBATH JIiBOIO

HOT OO, ¢ -0,377 0,297 0,003 0,323 0,031 0,352 0,500 0,215 -0,401
@exTyBaHHS B pyCi JO BTpaTH PiBHOBArH
IPaBoIO HOTOIO, €

dexTyBaHHs 3a 15 ¢ B BepxHiil piBeHb JIiBOIO

HOTOI0, KiJI-Th pa3

-0,288 0,044 -0,300 0,548 -0,055 0434 0339 0,278 -0,117

-0,270 0,429 -0,162 -0,444 -0,032 0,347 -0,110 -0,188 -0,186

@extysatHi 3a 15 ¢ B BepxHil piseHb npasoio 0464 -0,050 -0,144 -0,166 -0,128 0366 0,147 0,559 0,067
HOI'0I0, KUI-Th pa3

BoxoBi yapu 3 po3ropTaHHsIM B IPOTHIICKHI
HanpsIMKH 3a 15 ¢ B BepxHiil piBeHb, KiJI-Th pa3
BOKOBI/Iﬁ yz[ap J'IiBOIO HOI'OHO 3 pO3FOpTaHH5{M Ha
360° 3a 15 ¢, Kin-Tb pa3

boxoBuii ynap npaBoro HOror 3 po3ropTaHHAM
Ha 360° 3a 15 ¢, xin-Th pa3

0319 0,667 0,020 -0,171 -0445 0075 -0,026 -0,077 0216
0291 0296 -0,123 0,056 0,682 -0,038 -0,086 0242 0,114

-0,282 0,406 0,249 -0,405 -0,56¢9 0,110 -0,193 0,163 -0,162

3BopoTHHIE GoKOBHI yAap JiBOIO HOTOIO, 32 0,522 0,592 -0,045 0,195 0,094 -0346 -0303 0,051 0,179
15 ¢, kin-Tb pa3

3BOpOTHHIT OOKOBHUH yaap IpaBoro HOTOIo, 3a
15 ¢, xin-Tb pa3

Yacrora BUKOHaHHS yJapy o0oMa HOramu
MOTIepeMiHHO 3a 15 ¢, Kin-Tb pa3

-0,014  -0,467 0,151 0,123 0,402 -0,522 -0,224 0,337 -0,023

0,401 0,733 0,060 0,012 -0,195 -0,028 -0,360 0,109 0,182

Makcimazbiia KIbKICT, OaraTopasoBlXx YAapis (475 0517 0,092 0489 0419 0,05 0060 0,125 0,067
0e3 IOCTAaHOBKU HOT'M Ha ITIIOTY, KUI-Th pa3 ’ ’ ? ’ ? ? ’ ? ’

Ctpubku yepe3 CKakaiky 3a 1 XB, KUI-Th pa3 -0,082 0,210 0,116  -0,706 -0,047 -0,009 0,120 0,388 0,125
[inifimanns TysayOy B cig 3a 1 XB, KiJI-Th pa3 0,167 0,211  -0,688 0,315 0,226 0,139 -0,165 0,283 0,038
Haxw TyimyOy Briepe1 3 TIOJIOKEHHS CHJISY1, CM -0,093 0,241 0,188 0,472  -0,071 0,188 -0,031 -0,514 0,352

3ruHanHs pOSTMHAHHA PYK B yHOpiNekadl, Kil- o 120 0000 _0,568 0294 0287 0335 0,002 -0343 0326

Tb pa3

g;i‘my‘*aﬁ“” 1 BUCOKU NEPEICIALCHL KUFTE 0,068 0,143 -0,119 0,355 -0,191 -0,413 0480 -0,246 0,354
3MmiHa cTiiiok 3a 1 XB., KiJI-Th pa3 0,249 0,010 -0463 -0,418 0,052 -0,010 0,294 0,300 0,466
YoprukoBHit 6ir 4%9 M, ¢ 0239 -0,526 0372 0,537 0,176 -0,024 -0303 0,059 0,021
Bir 100 m, ¢ -0,122  -0,089 0,656 0,201 -0,252 0,312 -0,361 0,003 0,077
bir 60 m, ¢ -0,024 0,017 0,301 0,038 -0,200 -0,583 0,029 -0,270 -0,028
Bir 200 M, ¢ -0,362  -0,131 0,438 0,267 -144 0,245 -0487 0,026 -0,130
MeTaHHs TEHICHOTO M’s14a, M 0,131 0,249 -0,129 -0,377 0,299 ,031 -0,061 -0,284 -0,519
CtpuboK y TOBKUHY 3 MICIIsI, CM 0,343 0,466 -0,284 0,166 -0,096 0,101 0,273  -0,484 -0,229
Bir 400 M, ¢ 0,167 0,120 -0,261 -0,526 0,249 -0,328 -0,290 0,097 -0,313
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BucHoBkn

DaxTOpHUI aHATI3 JO3BOJISIE BU3HAYNUTH CYKYITHICTH KOM-
MTOHEHTIB SKi BIUTMBAIOTh HA PiBEHB IMiATOTOBICHOCTI TXEKBO-
HIWCTIB Ta MalOTh HaWOIMBIINN BHECOK y HaBaHTAKCHHS 3a-
raipHOi JHicTiepcii Ha CTAaTHCTUYHOMY PIiBHI MiXK O3HaKaMH,
IO TO3BOJISIE TPEHEepaM pPalioHaJBHO MiIOWpaTH CIIiBBiTHO-
IICHHS 3aC00iB Ta METOMIB, KOPEryBaTH MPOIECOM ITiATOTOB-
KM CIIOPTCMEHIB 3 ypaxyBaHHSM iHIWBiAyaiizallii Ha OCHOBI
00)EKTUBHUX JAaHUX.

JocnimkeHHM 0y10 BCTAHOBIICHO 3aJISKHICTh MK KOM-
MMOHEHTAMH TiATOTOBICHOCTI TXEKBOHIUCTIB 15-17 pokiB i
BCTaHOBJICHI HAWOLIBII 3HAYYII (axTopw, SAKi BimoOpaxka-
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Mirpauis B cnoptuBHiin 60poTbbi: aHanis BUCTYNiB Ha
Onimnincokux Irpax 2024 B Mapwki

Jlarumes M.B.!, IToasinnuko O.M.!, , Eperuk A.A.!, Jlaxragup O.B.!, Kopors B.B.”

'Kuiscokuii cmonuunuil ynigepcumem imeni bopuca I pinuenxa
’Hayionanshuil agiayitinutl yHisepcumem

AHoTanisa
Merta. [IpoananizyBaru 1ocsrHeHHs O0piiB MirpanTiB Ha OniMmiiicekux irpax 2024 poxy B [Tapmxi.

Marepias Ta MeToAHN. Y JTOCHIPKEHH] 3aCTOCOBAHO TaKi METO/IN: aHAJI3 HAYKOBO-METOANYHHX JIKEPEl, aHaIi3 Pe3yIbTaTH BU-
CTYIIIB CIIOPTCMEHIB Ta METOM MaTEMATUYHOI CTaTUCTHKH. JloCTiIKeHHs OyJI0 MPOBEICHO 3 METOIO aHai3y KUIBKOCTI CIIOPTC-
MEHIB-MII'PaHTIB, iXHIX Pe3ylbTaTiB Ha 3MaraHHsAX, a TAKOXK BIKOBHX Ta BaroBHX XapaKTEPHCTHUK Y KOXKHOMY CTHII 00pOTHOM
(>xinoua 60poThOa, rpeko-puMchka 00poTr0Oa, BimbHA O0poTEOa). [lani B3sTO 3 0dimiitHoTO caiity «O0'eqHaHUH CBIT O60POTHOM»
(https://unitedworldwrestling.org). IIpoananxizoBaHO BiICOTOK MITpaHTiB, IXHIH cepeaHiil Bik, BaroBi Kareropii Ta Micus, sKi
BOHH ITOCIJIH, 13 TOAABIIOI 00POOKOI0 CTATUCTUIHHX IMOKA3HUKIB JIJIsl BUSIBIICHHS 3aKOHOMIPHOCTEH y iXHIN pe3yIbTaTHBHOCTI.

Pe3yabraTu: pesyinbTaTi J0CIiKEHHS ToKa3aiy, o Ha Onimmikdchkux Irpax 2024 poky ydacTts B3suti 34 ciopTcMeHa-MirpaH-
Ta, MpUYOMy HaiiOubIIa X KijgbKicTh (24,0 %) criocrepiraiacs y BinbHi 60poTHOi, TOMI SIK Y KiHOYIH O0pOTHOI 11el TTOKa3HUK
OyB HaitHWK4IUM — 2,1 %. AHalli3 TaKoXk BUSIBHB, 110 CIOPTCMEHU-MITPAHTH MalOTh CepeHii Bik 29,5 poKiB, 110 CBIIYHUTH MPO
ix jmocBiueHicTh. Maiike TpeTHHA 3 HUX NOCLIa IPU30BI MicIist, 30Kpema 8,8 % cranu nepemoxusam, a 29,4 % 3100ymu npu3osi
Micis. He3Bakaroun Ha BHCOKI JOCATHEHHS, 35,3 % crmopTcMeHiB mocimu mictis 3 10 i Hukde, 10 CBIIYUTH PO MIUPOKY Pi3-
HOMaHITHICTb pe3yJbTariB cepe/l MirpanTiB. [IopiBHSHHS 3 ONEPEJHIMHU JOCIIHKEHHSIMH MiATBEP/UIIO TEHACHIIII0 3MIHH I'PO-
MaJISTHCTBA CIIOPTCMEHAMM MiCJIs iKYy iXHBOT Kap'epu. CIOpTCMEHH-MIrpaHTH y Bili 24-27 poKiB CKJIa/IaloTh HAHOLIBITY IPyITy,
1110 BKa3ye Ha IXHIO CTPATETil0 JOCSITHEHHsI MDKHAPOJAHUX YCIIXIB ITICIIS IOCATHEHHS HAWKPAIMX Pe3ysIbTaTiB y cBOil Kap'epi.

BucHoBku. CIIOpTCMEHH-MITPaHTH, 10 Opaiu ydacTsh y OmiMmiiicekux Irpax 2024 poky, moka3aan BUCOKHHA PiBEHb pe3yibTa-
TiB, 0COOJIMBO Yy BUIBHI 00pOTHOi. [XHA y9acTh Ta yCHiX MiATBEPAKYIOT, IO 3MiHA TPOMAJTHCTBA € BYKJIINBOIO CTPATETIE0 IS
MOAJIBIINX JAOCSTHEHD Y MIKHAPOIHUX 3MaraHHsAX, 0COOJIMBO IICJIs MIKOBOTO MEPIOy CIIOPTUBHOI Kap'epH.

Kuarouogi ciioBa: mirpariis, criopt, 6opors0a, pesyssrary, Onimmiicski [rpu.

Abstract

Migration in sport wrestling: analysis of performances at the Paris 2024 Olympic Games
Latyshev M., Polianychko O., Yeretyk A., Lakhtadyr O., Korotya V.

Purpose: to analyze the achievements of migrant wrestlers at the 2024 Olympic Games in Paris.

Material and methods. The following methods are used in the research: analysis of scientific and methodical sources, analysis
of the results of sportsmen's performances and methods of mathematical statistics. The study was conducted to analyze the num-
ber of migrant athletes, their results in competitions, as well as age and weight characteristics in each style of wrestling (women's
wrestling, Greco-Roman wrestling, freestyle wrestling). The data is taken from the official website «United World of Wrestling»
(https://unitedworldwrestling.org). The percentage of migrants, their average age, weight categories and places they occupied
were analyzed, with further processing of statistical indicators to identify patterns in their performance.

Results: the results of the study showed that 34 migrant athletes participated in the 2024 Olympic Games, with the largest num-
ber (24,0 %) observed in freestyle wrestling, while the figure was the lowest in women's wrestling at 2,1 %. The analysis also
found that migrant athletes have an average age of 29,5 years, indicating their experience. Almost a third of them won prizes, in
particular, 8,8 % became winners, and 29,4 % won prizes. Despite the high achievements, 35,3 % of the athletes ranked 10 and
below, which indicates a wide variety of results among migrants. A comparison with previous studies confirmed the tendency of
athletes to change their citizenship after the peak of their career. Migrant athletes aged 24-27 make up the largest group, indicat-
ing their strategy to achieve international success after achieving the best results in their careers.
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Conclusions. Migrant athletes participating in the 2024 Olympic Games showed a high level of results, especially in freestyle
wrestling. Their participation and success confirm that changing citizenship is an important strategy for further achievements in
international competitions, especially after the peak period of a sports career.

Keywords: migration, sport, struggle, results, Olympic Games.

Beryn

Mirparist cioprcMeHiB Ha OiMITICEKI iIrpH HE € HOBUM
(heHOMEHOM, a/pKe MOMIOHI BUMAAKK TPAIUILIUCS IIC 3 YaciB
naBHix OumiMmian, sk cBigyate icropuuni jokepena (Kyle,
2015). TloniOHa mpakTHKa, KOJM CIHOPTCMEHH 3 OJHI€l Kpa-
{HU TIPEJCTABISIOTH IHINY, € TAKOXX AaKTYaJbHOK 1 ChOTOJHI
(Maguire, & Falcous, 2010; Jansen, & Engbersen, 2017).

CpiToBi  3MmaraHHsi, 30kpema OuiMmiiiceki  irpw,
MIPUBEPTAIOTh yBary JI0 MHUTaHHS Mirpauii B cropti. Besnuka
KUIBKICTh CIIOPTCMEHIB, SIKI TPEJCTABISAIOTh KpalHH, 10 HE
€ TXHBOI OATHKIBIIMHOIO, CTAE TEMOK OOTOBOPCHHS B Melia
ta cepexn cnopruBHux opranizanid (Illangpurocs, 2018;
Orlowski, Wicker, & Breuer, 2016). Lle siBuIlic BUKITHKAE AKC-
KyCil I1[0/10 HAI[IOHAJIBEHOT IICHTHYHOCTI, IPaB CIIOPTCMEHIB Ta
BIUIMBY MITpaliiiHuX 1porieciB Ha (hOpMyBaHHsI HAIIOHATBHUX
komann (Kruszewski, 2023). Ogun i3 HaWOLIBII SCKPaBUX
MPUKIIAIIB IbOTO siBrIa — ONIMIIHCHKI irpH, Ha SIKUX 3HAYHA
YyacTKa aTJeTiB MOXOJHUTh 3 IHmMX KpaiH (JlaTumies, Ta iH.,
2019).

®daxiBIIMU BHUSBJICHO HOBY TCH/CHIIIO HAa Cy4acHOMY
pPUHKY mpodeciiiHOro cropry, sika BiAirpae BayKJIUBY pOJIb
y mporeci rnobaiizanii cnopruBHoi aisuibHOCTI (Cymiko, &
Hopomenko, 2016). Lls TenpeHuis moysrae y 3pocrarodiii
Mirpaiii CHOPTCMEHIB 3 KpaiH 13 PO3BHHEHOI0 CHCTEMOIO
npo¢eCiiftHOTO CHOPTY A0 THX [EpXKaB, € LEH CEKTOp Iie
nepeOyBae Ha erami (opMyBaHHS 1 He HaOyB CTaOUIBHHX
no3utiit (Boponkosa, 2012; Agergaard, & Ryba, 2014).

Hapo3sBurok nporiecy intepHationaizaiii npodeciinoro
CIIOPTY 3HAYHMI BIUIMB Mae eKoHoMiuHui unHHUK (Imac, &
Miuyna, 2015). 3pocratoui ¢iHaHCOBI MOTPeOU CHOPTUBHUX
opraizailiii Ta caMUX CIIOPTCMEHIB, ITOB’s13aHI 3 HEOOXIiIHI-
CTIO 3a0e3MeYeHHs HAJIEKHOI0 MaTepialibHOTO CYMPOBOILY
IXHBOI TISUTBHOCTI, CTAIOTh BHPIIIAIBHUM CTHMYJIOM ISl Ta-
KOro mepemimieHHs. Mirpaliisi COpTCMEHIB 3a0e3neuye He
JIMIIE HOBI MOJMJIMBOCTI JJIsl HUX, aJjie ¥ Joromarae KpaiHam-
peLMITiEHTaM PO3BUBATH CBiif CIIOPTUBHHIA IMOTCHIIAT Ha
MbkHapoHii apeHi (3amopoxna, 2021; Kopobeiinukosa, Ta
iH., 2023; JlaTummes, Ta iH., 2023).

Po3rmnsgatoun  octaHHI  JOCHIDKEHHSI 31 CIIOPTHBHOI
060poTHOH, OLIBILIICTh JOCIIKEHb (axiBIliB 30cepe/DKeH] Ha
aHaiizi 3maranbHoi misuibHOCTI (Jlatmmies, ta iH., 2022) Ta
migroroBku criopreMeniB (Koctrokesuy, 2014; Tpomin, Ta iH.,
2020). AHai3 MirpamidHUX BIUIMBIB PO3IIIAIA€THCS OLIbIIC B
KOMaHIHUX BH/IaX CIIOPTY, aJie € IEBHI POOOTH 1 31 CIIOPTUBHOI
6opote0Ou (Illangpurocs, bmaxeiiko, & Jlarumes, 2022;
Ksacuuns, Tumenko, & Ksacuums, 2023; Evans, & Stead,
2014). OcHoBHa yBara HPUAUISETHCS BIUIMBY MIrpamiiHuX
IIPOIIECIB CIIOPTCMEHIB Ha YCHINIHICTh HAIlIOHAJIBHUX 301pHUX
okpemux kpain (Jlarumres, boituenko, Ta ix., 2022; Ochieng,
2018). OnHak, icHye oOMeXeHa KiJIbKICTh HAyKOBHX Ipallb,
110 CTOCYIOTBCSI aHaJIi3y BUCTYIIIB MIIPaHTIB-€IMHOOOPIIIB Ha
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Omimmiiicekux Irpax.

3B>A30K J0CITiPKeHHsT 3 HAYKOBHMHU MpPOrpaMamu,
miaHaMm i Temamu. Po0Oora BHMKOHAHA BIANOBIZHO 1O
temu HJIP xadenpu (i3sMyHOrO BUXOBaHHS 1 MEIArOTiKH
crniopty «IHHOBaIiHHI TEXHOJOTIl HaBYaIbHO-TPEHYBAJIBHOTO
nporecy y (i3sHuHOMY BHXOBaHHI Ta CIOPTI» (IepKaBHHUI
peectpartiitauii Homep 0124U000490).

Meta po6GoTH — TpoaHai3yBaTH JOCSITHEHHs OOpILIB
MirpanTiB Ha OxiMmiiicbkux irpax 2024 poky B [Tapnxi.

Marepiaja Ta MeTOIM T0CTiAKEHHS

VY po6orti Oy BUKOPUCTAHI TaKi METOIM JOCIIIKCHHS:
aHaJIi3 Ta y3arajlbHEHHS HAYKOBO-METOAWYHUX JITEPaTypPHUX
JDKEpe1, aHalli3 pe3yJIbTaTiB BUCTYIIIB CIIOPTCMCHIB, a TaKOXK
METOJM MaTeMaTHUYHOI CTAaTUCTUKU Ui OOpOOKH JlaHUX.
JocnipkeHHs: OyJio MPOBEICHO 3 METOK aHaNi3y KUIbKOCTI
CIIOPTCMEHIB-MITPAHTIB, IXHIX pe3yJbTaTiB Ha 3MaraHHsX, a
TaKOX BIKOBHX Ta BaroBHX XapaKTEPUCTUK y KOXXHOMY CTHII
OoporsOu (kiHOua OOpOTHOa, TPEKO-pUMChKa OOpOTHOA,
BiJIbHA OOPOTHOA).

AHaiti3 npoBOAMBCS HAa OCHOBI JIAHUX TIPO CHOPTCMEHIB-
yuacHuKiB Omnimmilicbkux Irop 2024 poky y TpbOX CTHIISIX
Oopors0Ou. [lani B3aTH 3 odiuiiiHoro caity MixHapoaHOT
¢enepaii 6oporsdu «O6>enHanuii cBiT 60poTEOM» (https://
unitedworldwrestling.org). BpaxoByBanucst Taki MOKa3HUKH:
BIZICOTOK CIIOPTCMEHIB-MITPAHTIB BiJ| 3arajibHOi KiIBKOCTI
YUYACHHUKIB Y KOXKHOMY CTHJI1 00pOTHOHU, KITBKICTh CIIOPTCMEHIB
KOXKHOI BaroBoi Kareropii, cepeiHiil BiK CIIOPTCMEHIB Ha
MoMeHT ywacti B Oumimmilicbkux Irpax, cepenHe 3aiHsiTe
MICIIC, BIJICOTOK CIOPTCMCHIB, SIKI CTald IEPEMOXKIISIMU
3MaraHb, BIJICOTOK CHOPTCMEHIB, SIKI MOCUIN MPU30BI MicI,
BIJICOTOK CIIOPTCMCHIB, SIKi 3alHsIM Micls 3 5 1o 9, a Takox
BIJICOTOK CIIOPTCMEHIB, sIKi 3aiiHsi1u Miciis Bix 10 1 HIKYE.

CropTCMEHU-MITpaHTH BU3HA4alucsl SK Ti, XTO OpaB
yyacTh y MDKHAPOAHUX 3MaraHHsX IIiJ MparnopoM OJHiei
KpaiHu, a mi3Hille 3MIHMB KpaiHy BucTymiB. Jlo anamizy
HE BKJIIOYAINCS CIOPTCMEHH, SIKI 3MIHHIM TI'POMaJISTHCTBO
JI0 TIOYaTKy BHMCTYIIB Ha MDKHapoJIHomy piBHI. Otpumani
JaHi 00pOOJSUTMCS 3a JOMOMOIOK METOJIB MaTeMaTHYHOI
CTaTHCTHKH, IO JIO3BOJIWJIO BU3HAYMTU CEpPE/IHI 3HAYCHHS,
BiJICOTKOBI TIOKa3HUKU Ta 3pOOUTH BHUCHOBKH IIIOJIO Y4acTi Ta
Pe3yJIbTaTUBHOCTI CIIOPTCMEHIB-MIrpanTiB Ha OiMITIHCEKHX
Irpax 2024 poky.

Pe3yabTaTu gociaixkeHHs Ta ix 00roBopeHHs

3aragpbHa  KUIBKICTH — CIIOPTCMEHIB,  SIKI  3MIHWIN
rpoMaJITHCTBO 110 y4acti Ha Omimmilicekux Irpax cxiana 34
ocobu. Ha pucyHky 1 mpeacTaBieHO BiJICOTOK CIIOPTCMEHIB-
MITPaHTIB BiJl 3araJbHOI KUTBKOCTI YYaCHHUKIB I KOXKHOTO
ctito 6opoTeou Ha Onimmidickkux Irpax 2024 poky. BincoTok
CIIOPTCMEHIB-MITPAHTIB y JKiHOWil GOpOTHOI € HAHHMWKUYNM 1
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cTaHOBUTH 2,1 %. Y rpeKo-puMchKii 00poTh0i 1eil MoKa3HUK
Bummuii — 7,3 %, 10 CBIMYMTH MpPO OUIBIIY YacTKy MirpaH-
TiB cepell YYacHUKIB y I[bOMY CTWiIi. HalOinmpmmid BiCOTOK
CIIOPTCMEHIB-MITPaHTIB CIIOCTEPITa€ThCs Y BUTBHIN OOPOTHOI,
ne Bin pocsrae 24,0 %.

30,0
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F 150
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50 .
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Ainoua bopoteba Ipewo-pumcera Binena Dopotsba
bopoTeba

Puc. 1. Bigcoroxk cnoprcmeHiB-MirpanTiB Bix 3arajabHol
KiJTbKOCTI YYaCHHMKIB /151 KOKHOI'O CTHJIIO 6OPOTHOU

[opiBHANBHUI aHAN3 TMOKa3ye, IO PI3HUNA MK
YaCTKOIO CIIOPTCMEHIB-MITPAHTIB y Pi3HUX CTHISAX OOpOTHOM
€ cyrreBoro. JKinoua OopoTeba (BChOro 2 CIIOPTCMEHKH)
Ma€e HAWHWKYUI pPIBEHb yYacTi MITpaHTiB, TOIi AK Oopii
BUTPHOTO CTWIJIIO Bi/I3HAYA€THCS HAHOIIBIIOIO TMPHCYTHICTIO
CIIOPTCMEHIB, AKi 3MIHHJIHM CBOIO KpaiHy NpOXHWBaHHSA abo
I'POMAJISTHCTBO.

Y momepenHiX AOCTIHKEHHSAX OyJ0 MpoaHaIi30BaHO
Kap’epu OOpIIB 3 BITBHOI Ta TPEKO-PUMCBHKOI OOpPOTHOM,
sKi Opanu ydacth y uemmionaTax cBity 2018 ta 2019 pokis.
3aramom Oymno BusABIeHO 28 OopuiB-mirpastis: 19 3 HHX
NPEJICTABIISUTN BUIBHHN CTHIb, @ 9 — IPEKO-PUMCHKHH CTHIIb
(JIatumes, M., boituenko, H., ta in., 2022). ITopiBHIoro4n 11i
nmaHi 3 mokasHukaMu Omimmikcekux Irop 2024 poky, MoxHa
BiJI3HAUUTH CTA0ITBbHY TEHACHIIII0 OLTBIIOT KUTBKOCTI MirpaH-
TiB cepex OOpIIiB BITBHOTO CTHIIO. YacTka MITpaHTIB y BiJib-
Hilt OopoTs0i Ha Onimmiazi (24,0 %) 3Ha4YHO TIEPEBUILYE
BIJIMOBITHMH MOKAa3HUK y TPEKO-pUMCBKiil 00poTsbi (7,3 %),
0 MIATBEPKYE BUINUH PiBEeHbP MIKXHAPOAHOI MOOUTBHOCTI
CIIOPTCMEHIB BUTFHOTO CTHITIO.

Taka 3Ha4Ha pi3HUIA MOXe OyTH TOB’S3aHa 3 PI3HUMH
MIPUYNHAMU: TIOMYJISIPHICTE O0POTHOM Y CBITi, piBHEM PO3BUTKY
IUX BHIIB CIOPTY B OKPEMHUX pErioHaX, OOMEKCHHIMHU
BHCTYIIIB, JEPKABHUMH KOHQIIKTAMH Ta CAHKIISIMH TOIIO.
Le BKa3ye Ha Te, M0 CIOPTCMEHH 3 BUTbHOI O0pOTHOM OiybIe
ITYKalOTh MOXKIIMBOCTI JIJISl Y9acTi B MDKHAPOTHIX 3MaraHHsIX
4epe3 3MiHy KpaiHU NPOKUBaHHS.

AHaUti3 KiTbKiCHOTO PO3TIO/IITY CHOPTCMEHIB 32 BATOBUMH
KaTeropisMd € eJIEMEHTOM JOCII/DKCHHS, SKHH I03BOJISIE
BHU3HAYHUTHU TEHACHIIII B yU9aCTi CIOPTCMEHIB Y Pi3HUX BarOBUX
Tpymax Ta OWIHWUTH PiBEHb KOHKYPEHI] B KOXHIA KaTeropii.
Takuii anami3 momomarae 3po3ymiTH, SIKi BaroBi KaTeropii
€ HaAWOLTBII TOMyIIPHUMH Cepel YYacHUKIB 3Maranb i
BH3HAYHTH 3AJICKHICTh Bil BATOBUX KaTETOPI.

Ha pucynky 2 mpenctaBieHO KUTBKICTh CHOPTCMEHIB-
MITpaHTIB y KOXKHIA BaroBil Tpymi, ski Opamm yd4acTe y
3MaraHHsX, M0 JOCTIHKYIOThCS. Y JIETKii BaroBiil rpyTi Kiitb-
KICTh CIIOPTCMEHIB CTAaHOBUTH 13, Tomi AK y cepemHiit — 15,
10 € HaOITBITNM TIOKa3HUKOM Cepell yCixX Kareropiil. Bakka

BaroBa rpyrmna rnpeicraBlieHa HAHMEHIIOI KiJbKICTIO CIIOPTC-
MeHIB — e 6 ocio.
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Puc. 2. KinbkicTh cHopTCMEHIB-MirpaHTiB K0:KHOI BAroBoi
rpynu

Cepenna

3aranpHUil  aHa3 IIOKa3HHMKIB BCIX CIIOPTCMEHIB-
MITpaHTIB, SIKi Opaiy y4acTb y 3MaraHHsX IPEJICTaBJICHO Y
Tabmauui 1. AHami3 mokasaB, 110 CepelHii BiK CIIOPTCMEHIB
Ha MOMEHT y4acTi CTaHOBUTH 29,5 pOKiB, IO CBIAYHUTH HPO
3piticTh 1 JOcCBideHicTh B nitomy wiei rpymu. CepenHe
3aifHsITe MiCIle CTAHOBHTSH 7,4, 1110 BKA3y€ Ha BITHOCHO BUCOKY
KOHKYPEHTOCIIPOMOJKHICTh CITOPTCMEHIB-MIIPaHTIB.

Ta6auus 1. [Toka3HUKH CIOPTCMeHiB-MirpaHTiB

Iloxa3Huk 3HayeHHs

CepenHiii Bik HA MOMEHT y4acTi 29,5
CepenHe 3aifHATE MicIe 7.4
BincoTok criopTCMeHiB, SIKi CTaIN MEePEeMOKIIIMH 38
3MaraHb ’

BincoTok cnopTcMeHiB, siKi HOCIIM MPU30Bi MicLis 29,4
BingcoTok ciopTeMeHiB, ki mocinu 3 5 mo 9 Micis 35,3
BincoTok criopTcMeHiB, siki iociiu 3 10 Ha Hibk4de 353
MicIs ’

Bincorox CIIOPTCMEHIB-MITPAHTIB, SIKi cTanu

MEPEMOXKIIME 3Maranb, nopiBHioe 8,8 %, tomi sk 29,4 %
CIIOPTCMEHIB 3alHsUTM MPU30Bi Miclsl. BBaxkaemo, 1ie 10CUTh
BaroMHMH JIOCSTHEHHSIMH, TOOTO Maiixke koxeH 10 6operb-im-
MirpanT craB nepemoxuem OxiMmiiicbkux Irop, a KoxeH Tpe-
Till 3aiiHsiB npu3oBe micue (¢ 1 mo 3 BkirouHo). Boanowac,
35,3 % crnopTcMeHiB mociiam Mictis 3 5 1o 9, 1110 CBIAYHUTH PO
IXHIO y4acTh Yy 00pOThOi 32 BUCOKI MiCIIs, ajie 03 MOTparuisH-
Hs1 10 yncia npusepis. Takox 35,3 % criopTcMeHiB-MIirpaHTiB
nociau micis 3 10 1 HIDKYe, 10 BKa3ye Ha MEBHI TPYIHOILI B
KOHKYPEHIT JUIsl i€l IpyIIH.

[opiBHsUTBHUI aHANI3 [HMX TOKA3HUKIB JICMOHCTPYE,
IO CHOPTCMEHU-MITPaHTH 34aTHI JOCATaTH SIK BHCOKHX,
Tak 1 Cepe/iHIX Pe3yJIbTaTiB, 13 3HAYHOI YACTKOK THX, XTO
3HAXOJUTHCS B cepeiuHi abo HIDKHIM YacTHHI 3arajbHOTO
peiitunry. Lle Moke CBIAUMTH TPO IIMPOKUH CHEKTP PIiBHS
CIIOPTHBHOI MalCTEpHOCTI cepel Iii€i KaTeropii y4acHHKIB.
B wminomy, MoOXHa KOHCTaTyBaTH, IO CIIOPTCMEHH-
MITPaHTH MalOTh 3HAYHUHA TOTEHIa]X Ml JOCSATHEHHS
BHCOKHX pE3YJIbTATiB, ajleé TaKOXK CTUKAIOTBhCS 3 3HAYHOIO
KOHKYPEHIII€IO0.

Ha pucynky 3 mpencTaBieHO KUIBKICTh CHOPTCMEHIB-
MITPaHTIB 3aJIe)KHO BiJ IXHBOrO BIKYy Ha MOMEHT Y4YacTi
y 3maraHHsx. HaiiOinpiry KijgbKiCTh y4acHHKIB  OyJio
3aikcoBaHO y BIKOBIH Kareropii 24-27 pokiB, jae Opaiu

© 2024 Latyshev et al.
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y4acth 13 crmoprcmeHiB. Y kareropii 28-31 pokiB KiJbKiCTh
crioprcMeHiB 3MeHITyeTses 10 10. BikoBa rpyma 32-36 pokis
Bkitodae 11 ygacHmkiB. Tpeba 3a3HaYUTH, IO CIIOPTCMEHIB-
MirpaHT mMojomme 24 pokiB He Oyno Ha Omimmiiicekux Irpax
2024 poky, a y Bimi 24 poku OyB BCbOTO OJIMH MPEICTABHHUK.
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Puc. 3. KiibkicTb cnopTcMeHiB-MirpaHTiB B 3aJ1€5KHOCTI Bil
BiKy Ha MOMEHT y4acTi y 3MaraHHsX

[TopiBHIOIOYKM pe3yJbTaTH MOMEPEIHIX ITOCIIIKCHD
i3 OTPUMAaHUMH [aHMMH, MOXKHA BIA3HAYUTH KiJbKa
MEBHUX TEHJACHIIN. Sk 3a3Ha4YeHO y paHille MPOBEICHUX
nociimkennsnx (Jlarumes, Ta ix., 2022; Tpomiw, Ta iH., 2022),
110 HaHOLIbIIA KIIBKICTh CIOPTCMEHIB 3MIHIOE TPOMAJISTHCTBO
y Bili micis 26 pokiB, 30KkpeMa y BikoBid rpymi 27-29 pokiB
(35,7 %), Toni sik cepeHii Bik CIIOPTCMEHIB-MITPaHTIB y Ha-
LIOMY JIOCJIJDKEHHI CTaHOBUTH 29,5 POKIB, 10 HiATBEPIKYE
CXWJIBHICTh CIIOPTCMEHIB JI0 3MIHM TI'POMAJSTHCTBA Y OUIBII
3pitoMy Bimi. Y TmomepenHiX MOCHIKEHHSX BCTaHOBJICHO
(boituenko, & Ilanmpurocs, 2023; KopoOeiiHikoB, Ta iH.,
2020; Jlatumes, [TosnsHu4ko, Ta iH., 2022), 1110 MK T0CSITHEH-
HSl HAWKpaIIMX pe3yJbTariB NPOBITHUMH OOPIISIMU CBITY MpPH-
najae Ha BiK 23-26 pOKiB, 10 Y3rO/UKY€EThCS 3 OTPUMAHUMHU
JIAHUMH, JIe HalOUIbIIa KUTBKICTh CIIOPTCMEHIB-MITPaHTIB, sKi
Opaiii yyacTh y 3MaraHHsiX, HaJIeXHUTh 110 BIKOBOI rpynu 24-
27 pokiB (13 crmopremenis). Ile CBiAUUTH PO T€, IO HABITH
Iiclisl JIOCATHEHHS MKy CHOPTUBHOI Kap)>epu B 0aratbox
BUIIJIKaX CHOPTCMEHH BUPILIYIOTh 3MIHIOBATH I'POMaJISTHCTBO
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JUTA TIPOJIOBXKEHHS 3MaranbHOi AisutbHOCTI. Kpim Toro, maHi
MPOBEJICHOIO JIOCIHIKEHHSI [MOKa3yIOTh 3HAYHUI BiJICOTOK
CIIOPTCMEHIB-MIrpaHTiB, sKi 3aiiMamu BUCOKI Micis (29,4
% cTanmu Tpu3epaMu), IO TaKOXK BimoOpaskae IXHIO 37ar-
HICTB JOCATAaTH BUCOKHX PE3YNbTATIB MicisA 3MiHU TPOMAIsH-
CTBa, HE3BKAIOUM Ha BHCOKY KOHKYPEHLIIO Ha CIIOPTHBHIM
apeHi. B mimoMy, mpoBemeHe TOCTIIHKEHHS IEMOHCTPYIOTh
MiATBEPKY€E TPOBENEHI paHille IOCTiMHKeHHS, IO 3MiHa
TPOMASTHCTBA IS 0araThoX CIIOPTCMEHIB € CTPaTEeTIYHNAM Pi-
LICHHSM, CIIPSIMOBAHMM HA JOCSTHEHHS KpAIUX Pe3yJbTaTiB
Ha MDKHAPOAHOMY PiBHi, OCOONHBO TICIIS MIKOBOTO TEPioIy
IXHBOI Kap’epH.

BucnoBku

YV pe3ynpTaTi IpoBEICHOTO AOCIiKEHHS Oy10 BUABIICHO,
110 CIIOPTCMEHH-MITPaHTH JEMOHCTPYIOTh 3HAUHI JOCATHEHHS
Ha Omimmificekux Irpax 2024 poky, xoua iX dYacTka Ta
pe3ympTaTi CYTTEBO BIAPI3HAIOTHCS 3AJICKHO BiJ CTHIIO
60opoTr0Ou. Haiibinpma KiTBKiCTP MITpaHTIB Oepe ydacTh y
BUTBHIN O0poTHOi, 1€ iX BimcoTok craHoButh 24,0 %, y ToH
gac K y KiHOWIH O0pOTHOi el MOKa3HWK HaHmK4Iui — 2,1
%. CepenHiii BiKk CHOPTCMEHIB-MITPaHTIB HA MOMEHT 3MaraHb
CTaHOBUTH 29,5 pOKiB, 10 BKa3ye Ha IXHIO JOCBITYCHICTB, a iX
cepenHe 3aifHATe Mictie — 7,4. Maibke KOXXEH TpeTii cropre-
MEH-MITPaHT TOCIB TMPHU30BE Miclle, MO MiATBEPIKYE IXHIO
3[1aTHICTh OCSTaTH BHCOKHUX PE3YyJbTaTiB MONPH 3HAUYHY KOH-
KypeHIifo. BongHowac, O1M3pK0 TPETUHU CIIOPTCMEHIB 3aJH-
IIVJTACS B HYKHIM 9aCTHHI peHTHHTY, IO CBITYUTH PO IITHPO-
KHUH CHEKTP PiBHSA MaCTEPHOCTI ceper Mi€i TPYIH YIaCHHUKIB.
[TopiBHAHHS OTPUMAHHUX AAHUX 3 PE3yabTaTaMH ITOMEPEAHIX
JOCTI/KSHD T ITBEPIKYE, [0 3MiHA TPOMAISTHCTBA YacTo Bij-
OyBa€eThCS MiCTs MKy CHIOPTUBHOI Kap’€pH Ta € CTPaTEeTidHUM
KPOKOM TS TTPOIOBKEHHS YCIIITHUX BUCTYTIIB Ha MIXXHAPO-
HOMY piBH.

ITepcnexkTuBU Po3BUTKY podoTH. [IpoBeieHHS aHATI3Y
BHCTYIIIB CITIOPTCMEHIB-MITPAHTIB Pi3HUX BUIIB O0pOTHOM 32
TPHUBAJUI Yac Ta BU3HAYCHHS TCHICHIIIH.
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AHanis 3MmarasibHOI AiANIbHOCTI FOHUX CNOPTCMEHIB
Ha 38-My ANTAYOMY TYpPHIpi «BaHnaky cymo»

T'o0xa B. JI.

Xapriscoka Oeporcasna akademis Qisuunoi kyromypu, Xapxie, Ykpaina

AHoTanisa
MeTa: npoBecTH aHai3 3MarajbHOI iSUIBHOCTI IOHUX CIIOPTCMEHIB Ha 38-My AnTA4OMYy TypHIipi «Bannaky cymo».

Marepiay Ta MeToaM. Y TOCITIKEHHI BUKOPUCTAHO TaKi METOAN: aHAJi3 HAyKOBO-METOIMYHO] iH(popMalii Ta JyKepen iHTepHe-
Ty; y3arajabHEHHS MEPEJOBOT0 MPAKTUIHOTO JOCBIY, aHATI3 MPOTOKOMIB Ta BiACO3aMHCiB MOEANHKIB. Behoro 3milficHeHo aHami3
293 cytnuok (92 moeIMHKY cepest YeTBepTHX Kiacis, 94 — cepen m’atux, 107 — cepen moctux). st aHamizy BUKOPUCTOBYBaJIACs
crierianizoBana KoMl totepHa nporpama «Martial Arts Video Analysisy.

Pe3yabraTu: aHaii3 3MarajibHOI JisSUIBHOCTI JT03BOJIMB BUALIMTH TPYNU NPUHOMIB, sIKI HaifyacTiile BUKOPHCTOBYBAJIU CIIOPTC-
MEHH IIiJ] yac 3MaraHb. Haifuacrie BUKOPHCTOBYIOTHCSI MPUHOMH IpynH KixoH Bajza (57,65 %). CropTcMeHH yciX BIKOBHX
IpyI aKTHBHO KOPUCTYBAJIMCH 0a30BOIO TEXHIKOIO (4 kitac — 57,60 %, 5 xinac — 57,44 %, 6 xiac — 57,94 %). HalinommpeHimmmn
npuiioMamu y BCiX BIKOBHX KaTeropisix Oynu Wopikipi Ta ocigaci. [lii, sSiki Tparuiucs i yac 3Maraib Ta BITHOCSITBCSI 710 TPYyIH
XiBaJ[3a 1 HE € KiMapiTe CB1I4aTh PO TE, [0 FOHI CIIOPTCMEHH IIIE HE JOCKOHAJIO BOJIOIIOTH CBOIM TLIOM 1 MOXKYTh BTPauaTH PiB-
HOBAry HaBiTb 0e3 BTpy4YaHHS CylepHUKa. AHaI3 TEXHIYHUX Jil JI03BOJIMB CIIOCTEPIraTH Nporpec TEXHIKM 3a Kilacamu. Tak, B
I’ ATUX KJIacax 3’ sBISIOThCS OUIBII CKJIa/HI TpUHOMHE (XapiMaHare Ta 4oHrake). L{e Bkasye Ha Te, 1110 1iTH IIOCTYTIOBO OCBOIOIOThH
CKJIQJIHIII TEXHIKH, SIKi BAMArarTh KpaIoi KOOPIHHAIIT Ta TAKTUYHOTO MUCIICHHS. Y CTapIINX KJacax CIIOCTePIraeThCs BUKO-
PHCTaHHS CKJIaTHUX TEXHIK, TAKHX SIK I[yKiOTOCI Ta cotorake. Lle cBiMYMTH PO Te, 1110 YYaCHUKH CTAIOTh (Di3UYHO CHIIBHIIIUMHU
Ta OLIBII KOOPIMHALIMHO MiIrOTOBJIEHUMH, 10 BKa3y€ Ha IIOCTYIIOBE OCBOEHHS CKJIAIHIIIO TEXHIKH.

BucHOBKH. AHaITi3 3MarajgpHOI isTBHOCTI Tix 9ac 38-TypHipy «Bammaky cymo» TO3BOJHB BHSIBHTHU JEAKI XapaKTepHi 0CO-
omuBocrti. [To-mepiie 3MaranHs BUSBIIN BUCOKY IHTECHBHICTh. TexHika HOpiKipi € HaO1LIbI e(DeKTHUBHOIO, TOMY KOPUCTYETHCS
BHCOKOIO MTOTYJISIPHICTIO Y FOHUX CITOPTCMEHIB. X04a HOpiKipi JOMiHY€e, MPUCYTHICT IHIINX TEXHIK, TAKUX K KOCIHATE 1 MaKio-
TOCI, CBIJUUTH PO T€, IO YYACHUKU MAIOTh PI3HOMAHITHHI apCeHall TEXHIK. Y CTaplIMX KiIacaX yYaCHUKH NOYHHAIOTh EMOH-
cTpyBaTH Kpanty (izudHy (opmy, o JoromMarae iM BUKOPUCTOBYBATH CKJIAHIIII TEXHIKM Ta JOBIIE BUTPUMYBATH CYTHUKH.
[TcuXONIOTIYHUI THCK TaKOXK Ipae CBOKO POJIb, OCKUIBKY YYaCHUKHU 3MYLICHI MPUHMATH MIBUJIKI PIIICHHs Ta 00MpaTH IPHHOMH,
SIKi HaROUTBIII €()EKTHBHI B YMOBaX HAIPyTH.

Kirouosi ciioBa: qutsiuuii cropt, CyMmo, €TMHOOOPCTBA, TUTSYEC CYMO, 3MarajbHa AisUIbHICTh, TEXHIKO-TAKTHYHI 1Iii, KiMapiTe.

Abstract

Analysis of the competitive activity of young athletes at the 38th children's tournament «Wanpaku Sumo»
Holokha V.
Purpose: to analyze the competitive activity of young athletes at the 38th «Wanpaku Sumo» Children's Tournament.

Material and methods. The following methods were used in the study: analysis of scientific and methodological information
and Internet sources; generalization of best practices; analysis of protocols and video recordings of matches. A total of 293 fights
were analyzed (92 fights among fourth graders, 94 among fifth graders, 107 among sixth graders). For the analysis, a specialized
computer program «Martial Arts Video Analysis» was used.

Results: the analysis of competitive activity allowed us to identify the groups of techniques most often used by athletes during
competitions. The most frequently used techniques of the group kihon waza (57,65 %). Athletes of all age groups actively used
the basic technique (4th grade — 57,60%, Sth grade — 57,44 %, 6th grade — 57,94 %). The most common techniques in all age
categories were yorikiri and oshidashi. Actions that occurred during the competition and belong to the hiwaza group and are
not kimarite indicate that young athletes do not yet have perfect control over their bodies and can lose balance even without the
intervention of an opponent. The analysis of technical actions allowed us to observe the progress of technique by grade. Thus,
in the fifth grade, more complex techniques (harimanage and chongake) appear. This indicates that children are gradually mas-
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tering more complex techniques that require better coordination and tactical thinking. In the upper grades, the use of complex
techniques such as tsukiotoshi and sotogake is observed. This indicates that participants are becoming physically stronger and
more coordinated, which indicates a gradual mastery of more complex techniques.

Conclusions. The analysis of the competition during the 38th « Wampaku Sumo» Tournament revealed some characteristic fea-
tures. First, the competitions were highly intense. The yorikiri technique is the most effective, so it is very popular among young
athletes. Although yorikiri dominates, the presence of other techniques such as koshinage and makiotoshi shows that participants
have a diverse arsenal of techniques. In high school, participants begin to demonstrate better physical fitness, which helps them
to use more complex techniques and endure bouts longer. Psychological pressure also plays a role, as participants are forced to
make quick decisions and choose techniques that are most effective under pressure.

Keywords: children's sport, sumo, martial arts, children's sumo, competitive activity, technical and tactical actions, kimarite.

Beryn

«Bannaky cymo» («OEUIKEeTHE», «HECIyXHSIHHE» CyMO)
— I ANTAY] 3MaraHHs 3 CyMo, IIO SBJISIOTH COOO0I0 YHIKalIb-
HYy YaCTHHY STIOHCBHKOI KyJIBTYPH 1 TPaAHIIiH, sSKi 00’ €MHYIOTh
€JIEMEHTH CIIOPTY 1 BUX0oBaHH. Ll 3Maranus, 1o mpoBoasSTHCS
iz erimoro SmoHChKoi acomiarii cyMo, MaroTh TIIHOOKE iCTO-
pUYHE KOPIHHS 1 PO3BHMBAIOTHCS B KOHTEKCTI 3arajibHOI TO-
myssipaocti cymo B Smnonii (http:/www.ifs-sumo.org; http://
portfolio.mnwr.me; https://awaji-jc.or.jp).

«Bannaky cymo» — 11e TypHip IUIsl yUHIB ITOYaTKOBOI IITKO-
JU, B SIKOMY MOXYTh OpaTH y4yacTb y4Hi 3 4 1o 6 knacu. [lo-
TIepeHi 3MaraHHs, sKi € BiIOOPOM Ha HamiOHATBFHUHA TYpHIp
opranizoBye MoIo/i>kHa TOProBO-MpOMHCIIOBa Majara. Hari-
OHAJIBHUH TYPHIp /TSI XJIOIMYHKIB IPOBOJUTHCS Ha CIIOPTUBHIN
apeni Proroky Kokyrikan (Tokio), qiBgatka 3mararotbcs B by-
nokadi (https://turugiri.com).

BinbGipkoBuit TypHip ISl KOYKHOTO PETioHYy pO3MOYMHA-
€THCS IMOPOKY Y KBITHI 1 CTAaBUTH TIepe COOOI0 HE JIUIIIE CTIOp-
THBHI 11T, a ¥ KYJIBTYpHi, 3HAHOMIITYH TiTeH 13 TPaAUIIISIMH Ta
icTopi€ro SIMOHCHKOTO cyMo. «BaHmaky cymo» opieHTOBaHe Ha
JiTel 1 MOKIMKaHEe He TUTBKKA PO3BUBATH (Pi3UYHI HABHYKH, a
i popMyBaTH KOMaHHHUH JyX 1 B3a€EMOIOTIOMOTY Cepe]l yJac-
HuKiB. OpraHizatopu TYpHIpiB Ha3MBAIOTH CBOEI METOIO I0-
TIOMOTTH JAITSIM BHPOCTH JYXOBHO OaraTUMH. Y CyMO TaKOX
pOOWTBCS HATOJIOC HA BUXOBAHHS BBIWIMBOCTI Ta CHIBUYTTS.
TypHipu POBOAATHCA IO BCiH KpaiHi, poOIISTIH BETUKUI BHE-
COK y 310poBuii po3sutok mite (https:/www.wanpaku.or.jp;
https://cyclestyle.net).

Banmaky cymM0 BUHHKIIO SIK YaCTHHA TPAJUIIHHUX STIOH-
CHKUX (PECTHBAIIB, 1ic HiTH OCPyTh y4acTh y 3MaraHHAX, CIpsi-
MOBaHMX Ha 3MIIHEHHS IyXy Ta ¢izuuHoi cum. Lle sBume
OB’ SI3aHE 3 MIMPIINMH TPAIHULIIMHU CyMO, SIKE, SIK BIIOMO, ic-
Hy€ TIOHAJ THCAYY pokiB. «bemrkeTney» Oyino 3acHoBaHO 1976
POKY 3 iHiNiaTHBH TOKiiicbkoi Monomaikuoi manaru (JCI) 3 me-
TOIO HAJIATH JITSAM, SKi HE MAaIOTh TOCTAaTHHOI KITBKOCTI irpo-
BHX MaJTaHYMKiB, MOXKJIMBICTh TPEHYBATH CBiif pO3yM i TiJI0, a
Tako rosinmmTy 310poB’s (http://portfolio.mnwr.me; https://
awaji-jc.or.jp).

[TpaBuia AWTSIYOTO CyMO aHAJOTiYHI OCHOBHUM TIpa-
BIJIAM «BEJIMKOTO» CyMO, aJi¢é MaloTh JEsSKi OOMEXEHHs: Ha-
TIPUKIIAI, 3a00POHCHI JISITACH JTOJIOHEI0 IO O0IMYYIO (XapiTe).
BaxiBoro yMOBOIO TTOE€MHKY € MIITHO 3aTATHYTHH MOsIC Ma-
Baci. [rpu mpoBOIATECS TiT HATTISAIOM TPEHEPIB, 1 BYKUBAIOTHCS
HeoOXimHi 3axomu Oesneku. Hampukiam, iHCTPYKTOPH TTOCTIH-
HO TIEPEBIPSIOTH CTaH IiTEH, MAIOTh BiANOBITHI PEKOMEHIa-

mii Ta HaMaralThCS MIHIMI3yBaTH PH3UK OTPUMAaHHS TPaBM
(https://www.wanpaku.or.jp).

3maranssa «BaHmaky cymo», IO CIIOYaTKy 3apOJHIINCS B
SnoHii, MocTynoBo HaOyBAIOTH MOIYJISIPHOCTI 1 B iHIIKX Kpai-
Hax (https://www.nippon.com; https://www.sumo.or.jp; http://
sumo-ua.com).

Bbaratoo0insounMy  BUDIAAAI0Th HEPCIIEKTHBU PO3BUT-
Ky IOUTSYOTO CyMO. 3 ypaxyBaHHSIM 3pOCTAIOdOTO IHTEpeCy
JI0 TPaOUIiHHUX STMOHCHKUX BHIIB CIIOPTY MO)KHA OYiKyBaTh
30UIBIICHAS KUTBKOCTI YYaCHHUKIB 1 po3MmHUpeHHs Teorpadii
3Marass.

VYkpaiHa € onHi€r0 3 KpaiH, Ie aKTHBHO PO3BUBAETHCS aMa-
TOPCHKE CYMO, BKJIFOUHO 3 TUTSIUMU 3MaranHsMu. (baiipamos,
2021; Bairamov, at al., 2020) YTBopmIHCS TiCHI CTIOPTHBHI Ta
KYJIBTYpHI 3B’SI3KM MK CyMO Ta YKpaiHoio. Bemukuii gemrri-
oH Taifxo Mae ykpaiHCbKe KOPiHHS, HOTO 0aTbKO YPOIKEHEIh
XapkiBcbkoi obmacti. Y 2002 Taiixo Koxkki BinBizaB 6aTeKiB-
IIMHY CBOTO OaThKa i MATPHUMAaB €HTY31acTiB cyMo B YKpaiHi,
BiJIBIIaBIIN TypHip, 1m0 HOocuTh Horo iM’s (https://japan.mfa.
gov.ua).

3 2020 poky ycCIIIHO BUCTyMHa€ Ha npodeciftHoMy puH-
ry ykpaincekuii ciopremer Cepriit CoxonmoBcbkuid. Bin mpo-
WIIOB IMIOCTUH, T’ SITUH 1 9eTBEpPTUI MUBI3IOHM (I3bOHOKYTI,
I3bOHIJAH 1 CaHTaMMe), 3a3HABIIH JIMIIE TPHOX TOPA30K, a B
TPETii NTi3i (MaKyciTa) MpoBiB YOTUPHAAUATE TypHipiB (https://
WWW.SUMO.OL.jp).

He BixcratoTs Bix mpodecioHamiB i CIOPTCMEHN aMaTo-
pu. YkpaiHChKi CyMOiCTH HEOTHOPA30BO CTaBAN YEMITIOHAMH
Ta mpu3epamMu YemrmioHariB cBiTy, €Bpomu Ta BeecBiTHIX irop,
a HarioHayibHa 30ipHA BXOOUTH 10 CKIIAAY CBITOBHX JIJEpiB 3
uporo Buny croptry (Jlokeuka, 2013). YV [drinpi mopigHo mpo-
BOIUThCA Beeykpaincekuit TypHip i3 cymo cepen miteit 10-12
POKIB, y KOMYy OepyTh y4acTh Mail’ke CTO XJIOMIIB i3 pi3HUX
obnacteit kpaian. [lepeMoxIi X 3MaraHb OTPUMYIOTh MOXK-
TUBICTH moixatd Ha TypHip mo fAnonii (http:/sumo-ua.com;
https://u.to/U_HulA; https://www.gorod.dp.ua).

2023 poky 11-piuamii cmoptcmen i3 PiBHoro Maxkap
IOmaTtkin 3100yB Tpu iepemMoru Ha 10Xs0 B Tokio i OyB BH3Ha-
HUH OIHUM 13 HalKpammx cyMoicTiB SmoHii y cBOilf BiKOBilt
kareropii (https://suspilne.media).

HesBaxaroun Ha 3p0oCTarody MOMYISPHICTh CYMO y CBITI,
CTeiaJbHOI JIiTepaTypH 1 HAyKOBUX JOCHTIHKEHb Y Mil TaIy-
31 BKpail Mao, i MPaKTUYHO BiICYTHI JOCHIIKEHHS B Tamy3i
TUTSYI0TO CyMO. J{oCTiKeHHS, TPOBEIEHI 00 aHAITI3Y 3Ma-
ranpHOI MiSUTBHOCTI B cyMo cepen popocnux (Tomoxa Ta iH.,

© 2024 Holokha

29



ISSN (online) 2523-4196

MARTIAL ARTS
No. 4(34), 2024

2023), BUABHIN HHU3KY Hal9acTillle 3aCTOCOBYBAaHHX TEXHIU-
HUX Jil, HASBHUHN TOPIBHUIBHUN aHAJ3 TEXHIKO-TAaKTHIHOTO
apceHairy 4oJoBikiB i xiHOK (Tpormin, Ta iH., 2023).

3a g Ounbn eheKTUBHOI OpraHi3allii HaBYaIbHO-TPEHY-
BaJILHOTO IIPOLIECY, ONTHMAaJIBHOTO BUOOPY METOMIB Ta 3aco-
0iB HaBUaHHSA, CBOEYACHOTO BHSBJICHHSA HEIONIKIB y (i3HIHIN
(dopmi criopTcMeHa, a TAKOXK IIBHIKOTO BHECEHHS IIEBHHUX KO-
pPUTYBaHb B IUIaH TPEHYBaHb HEOOXITHO MPHUIUIATH yBary BH-
BYCHHIO 3MiCTy 3MaraibHOi gismmbHOCTI (Tporin, Ta iH., 2023).

3B 30K AOCTIIZKEHHSI 3 HAYKOBUMH MPOrpaMamu, IJjia-
Hamu i Temammu. J[oCTiKEHHS MPOBOAMIIOCS BIATIOBITHO 10
TEMH HayKOBO-IOCIITHOT poOoTH XapKiBCHKOI Iep:KaBHOI aKajie-
Mii izrgHOT KynmbTypr «ONTHMI3aIis TPEeHYBaIBHOTO TIPOIIECY B
€IMHOOOPCTBaxX» (HOMep JeprkaBHOI peectpartii 0121U112873).

Merta Aoc/IiTKeHHS — TIPOBECTH aHaIIi3 3MaraibHOI TisUThb-
HOCTI IOHHX CIOPTCMEHIB Ha 38-My muTsdoMy TypHipi «BaH-
HaKy CyMO».

MarepiaJj Ta MeTOIM XOCITiIKEHHS

s BUpiIeHHs 3aBOaHb AOCTIIPKEHHS BUKOPHCTOBYBAJIH-
Csl HACTYITHI METOM: aHaJli3 HAayKOBO-METOIMYHOI iH(opMmarlii
Ta JDKepes 1HTepHEeTY, y3arajJbHeHHs MepeIOBOro IPaKTHYHOIO
JIOCBIiJTy, aHaJIi3 MPOTOKOJIIB Ta BilEO3aNHCIB MOEANHKIB. YCBO-
T0 31iiicHeHo aHaii3 293 cytidok (92 moequHKH cepen 4-X Kia-
ciB, 94 — cepen 5-x, 107 — cepen 6-x). s anamizy Bimeo3arti-
CiB BIKOPHCTOBYBAJIach CIICIiasli30BaHa KOMIT IOTEpHA Tporpama
««Martial Arts Video Analysis» (Pomanenxo, Ta in., 2020). Ha
TiICTaBi epensiay (pparMeHTiB ITOeTMHKIB T/ 9ac 3MaraHb Ipo-
rpaMa J103BOJIsE (PIKCyBaTH Ta OTOTOKHIOBATH TEXHIKO-TAKTHIHY
JIif0, 9ac Ta OIIHKY ii BUKOHAHHS, 3IHCHATH aHATITHKY OTpUMa-
HUX pe3yJbTaTiB.

Pe3yabraTi 10C/TiIKeHHSI TA iX 00TOBOPeHHS

AHati3 HayKoBO-MeTOIM4HOI 1H(popMaltii, Jukepen [HTepHe-
Ty Ta y3arajlbHeHHs 1ePE0BOI0 MPAKTHYHOTO JIOCBITY JJO3BOJIUB
BCTaHOBHTH, IIO TpoOiemMa aHaiidy 3MarajibHOl JIsUIbHOCTI Ta
BU3HAYCHHS OCHOBHHX TEXHIKO-TAKTHYHHX il CIIOPTCMCHIB B
PI3HMX BHIaX €AUHOOOPCTB, B TOMY YHCII H CYMO € aKTyaJIbHOO
(Tonoxa, Ta in., 2023; TpormiH, Ta iH., 2023).

AHai3 3MarajgbHOI JisUTBHOCTI FOHHX CIIOPTCMEHIB CyMO

JIO3BOJIFB BHIUTATH TPYIH TIPUHOMIB, SIKi Haif4acTille BUKOPHC-
TOBYBAJIMCS CIIOPTCMEHAMH TIif] 9ac 3Marasb (puc.1). B cymo Bu-
JJISTIOT IICTh TPYII TEXHIYHUX il (KiMapiTte): KixoH Baz3a (Oa-
30Bi MPUITOMH), HareTe (KUIKOBA TEXHIKA), KaKeTe (3aXBaTH HIT),
XiHepiTe (KUIKU CKPYYyBaHHAM), copiTe (KHAKU MPOTHHOM) Ta
TOKYCIO Ba/13a (0coOmmBa TexHika). J{o cboMoi rpyTiv HaeKarh il
0e3 JOTIOMOTH CYTICPHHKA, 32 AKi 3apaxoByeThes Topaska (omoxa,
2023; TpomiH, Ta iH., 2023). HaitgacTirre BHKOPHCTOBYOTHCS IPH-
Homu rpymu KixoH Banza (57,65 %). CroprcMeHH ycix BIKOBHX
TPYII aKTUBHO KOPUCTYBAJIHCS 0a30BOIO TEXHIKOO (4 Kimac — 57,60
%, 5 ximac — 57,44 %, 6 kiac — 57,94 %). HaitmommpeHimmimu
TIPUHOMaMH Y BCIX BIKOBHX KaTeropisx Oyiu Hopikipi Ta ocimaci.
Lle Moxe CBITYHTH IIPO Te, IO CHOPTCMEHH Ha ITOYaTKOBOMY €Ta-
11l OLITBIIIE TTOKITATATOTHCS Ha CHITY, HDK Ha CKIIAIHIIT TeXHITHI [ii.

IMpwuitomi rpymu Harere (12,28 %), Tokycro Bagza (11,95 %)
i xinepire (10,92 %) Taxox HEOAHOPA30BO CTABAIN TIEPEMOKHOIO
TEXHIYHOIO €0 B ITOEIMHKAX.

[Ile omna rpyma — KakeTe, I TEXHIYHUX i K01 Xapak-
TEpHi 3aXBaTH HIr PyKaM{ CTAIM TEPEMOXHUMH TUTEKH B 10
Bumazkax (3,41 %). HeoOximHO BiAMITHTH, IO CIIpOO BHKOHATH
Taki mpuiiomu Oyno Habararo OuTble, i HaifgacTimie Taki iX po-
OWJIM CIIOPTCMEHH 3HA4YHO MEHILII 32 Bary CBOTo cyrepHuka. Tomy
MOXKHA [IPUITYCTHTH, 11O JUIsL BIAJIOT0 BUKOHAHHS IIPUHOMIB JTaHOT
IPYIH Y FOHUX CIIOPTCMEHIB HE BUCTAYaE CHIIHL.

Jo rpymm xiBam3a (il 6e3 TONMOMOTH CyTIepHHKa, 3a sKi Ha-
PaxOBYETHCS MOPa3Ka) BKIIFOYAIOTH IT°SATh [Iii 1 BOHU 3BOSATEHCSI JI0
TOPKAHHS JIOXBO OyIb-SIKOF0 YaCTHHOIO TiJla KPIM CTOII Ta 3aCTYII
3a KoJo). Ha 3MaraHHsIX TOpOCTIHX TaKi MOl TPAIUITIOTECS PifTKo,
aJie Ha JUTSAYMX 3MaraHHsX BOHM Majd Micto B 11 Bumaakax: ic-
amiaci (3acTyt 3a KoJo Briepen) — 1 pas, mykite (TOpKaHHS JOXbO
pykoro) — 1 pa3 Ta Kocikymake (maminas) — 9 pasis. Lle Mmoxe cBin-
YHUTH TIPO Te, IO FOHI CIIOPTCMEHH IIIe HEe TOCKOHAJIO BOJOMIIOTH
CBOIM TLJIOM i MOKYTh BTpadaTH PiBHOBAry HaBiTh 0€3 BTPYJaHHS
CyIIePHHKA.

AHamni3 TeXHIYHWX /il JO3BOIMB CIIOCTEPIraTéd MPOrpec
TEXHIKM 3a Kj1acaMu. Tak, B II'SITUX KJIacax 3 SIBIIIIOTHCS OLIBIII
CKJIaJTHI IpHHOMH (XapiMaHare Ta yoHrake). L{e Bkasye Ha Te, o
JITH TTOCTYIIOBO OCBOIOIOTH CKIIQJHIIN TEXHIKH, SKi BHAMara-
I0Th Kpaloi KOOpAWHALI{ Ta TaKTUYHOTO MuCIeHHs. Hanpu-
KJIaJ, YOHTaKe — II¢ TEeXHiKa, SKa BUMarae KOOPIMHOBAHOCTI
Tina Ta 0amaHCyBaHHS.

BUKOPUCTAHHA TEXHIYHUX 41X 3A TPYNAMMU

H KixoH Bag3a (6asosi npuitomm)

M HakeTe (3axBaT Hir)

M HareTe (KMAKOBa TEXHIKA)

XiHepiTe (KMAKK CKpyYyBaHHAM)

M Tokycio Baa3a (Ocobnuea TexHika) M He TexHuka

Puc. 1. BincoTkoBe BigHOLIEHHSI TeXHIKO-TAKTHYHMX JIiii IOHUX CIIOPTCMEHIB CYMO 32 IpyNaMH IIiji 4ac 3Marafb.
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Puc. 2. /lunamika BUKOPHCTAHHS TEXHIYHMX il IOHUX CIOPTCMEHIB CyMO 32 BIKOBUMHU KaTeropismMu.

Y 6-my kiaci 30iTBIIyETBCS PI3HOMAHITHICTh TEXHIK.
JiTH MOYMHAIOTH 3aCTOCOBYBATH TaKi MPUHOMH, SIK KOCiHAre
(KUIOK yepe3 CTEerHO) i MakioToci (mamiHHS Yepe3 BUTATHYTY
pyky). Lle cBimuuTh mpo OiMBIIy TEXHIYHY 3pLTICTH 1 MOXKITH-
BICTh BUKOPHCTOBYBATH CKJIaJHI MaHEBPH IS IIEPEMOTH.

VY crapmmx Kiacax CHOCTEpPIraeTbCs BHKOPHCTaHHS
CKJIaTHUX TEXHIK, TAaKUX fK IfyKioToci Ta cororake. Lle cBin-
YHUTH PO T, MO YYACHUKH CTAIOTh (i3UYHO CHIIBHIIINMH Ta
ORI KOOPAWHAIIIHO MiATOTOBICHUMH, 1[0 BKA3y€ HA TIOCTY-
OBE OCBOEHHS CKJIAIHIIIO! TEXHIKH.

Jns 60poTEOM cyMO XapaKTepHHH OypXJIWUBHI Ta MHT-
TeBUi Xapakrep moeauHkiB (I'omoxa, Ta iH., 2023). CyTHuku
TPUBAIOTH BCHOTO JIEKiJIbKa CEKyH . SHAYHUH /iana30H TpHBa-
JIOCTi CyTHYOK B 5 kimacax (Bix 1,4 mo 73,4 cekyH) BKa3ye Ha
PI3HOMaHITHICTh CHUTYAIlif Ta PiBHIB MiATOTOBKH yYaCHHUKIB.
B To0if e wac, HasBHICTh OBTUX CYyTHYOK (10 73,4 CexyHn)
MOYKE CBITYHTH TPO Kpally TaKTHYHY ITiATOTOBKY Ta BMIiHHS
BeCTH TpUBaIy 60poThOy (Tadm. 1).

Tabauus 1. TpuBanicTs noeaunkib mix yac 38 Typuipy Ban-
NaKy CyMo 32 KJIacaMu

KinbkicTh Cepenns Haiixoporma HaiinoBma
Knac K
CYyTHYOK TPHUBAJicTh (¢) cyTHuka (¢) cyTuyka (c)
4 92 7,95 1,03 33,23
5 94 9,34 1.4 73,4
6 107 6,64 0,9 25,9
BucHoBkn

AHai3 3MarajabHOT AisUTbHOCTI i yac 38-TypHipy «Bam-
MaKy CymMo» JI03BOJIUB BUSIBUTH JIESIKI XapaKkTepHi 0COOIMBOC-
Ti. CriocTepiraeTbcsi BUCOKa IHTEHCUBHICTh 3Maranb. Cepe/Hs

Cnucok Jiteparypn

baiipamos, P. (2021). Opeanizayitino-ynpaénincoki ocHogu po3eumxy
Heonimniticbkoeo cnopmy 6 Xapriecokiil oonacmi (na npuxnaoi
cymo) (Ouc. Ha 3000ymmsi HAYKO8020 CMYNeHsi QOKMopa (ino-
cogii). XapkiB, Ykpaina.

Tomoxa, B. JI. (2023). XapakTeprcTHKa TEXHIYHUX NIl B 60pOTHOI

TPUBAJIICTH CYTHYKH Y 7,97 CeKyH[ CBITYNUTH PO THHAMITHHIH
Xapakrep 3Marasb. Lle Moxke BKasyBaTH Ha Te, IO yYaCHHKU
aKTUBHO BHKOPHCTOBYIOTb CBOi TEXHIYHI HABUYKH JUIS [IBUJI-
KOTO JOCSITHEHHS pe3ynbrary. HasBHICTB SIK Jy)Ke KOPOTKHX
(0,9 cexynmm), tak i moBrux (73,4 CeKyHOHW) CYTHYOK BKa-
3y€ Ha PI3HUH piBEeHB MiATOTOBKHM y4acHUKIB. e Moxe OyTn
IOB’I3aHO 3 PI3HUMHU CTHIAMH OOPOTHOM Ta CTPATETiIMH.

Texnika HOpiKipi € HAHTOMYIAPHIMIO Cepel YJYacHH-
KiB, IO CBITYHUTH PO ii e(heKTHUBHICTE Y IIbOMY Billi. Lle Moxke
BKa3yBaTH Ha Te, IO JiTH A0OpEe OCBOINM II0 TEXHIKY i BUKO-
PHUCTOBYIOTH ii B PI3HHX CHTyaIlisfiX. Xoda HOpiKipi AOMIHYE,
MIPUCYTHICTh IHIINX TEXHIK, TAKUX K KOCiHAare i MakioToci,
CBIIYUTH TIPO TE, IO YYACHUKH MAIOTh Pi3HOMAHITHHH apce-
Hai TexHiK. Lle Moxke OyTH pe3ynbTaToM SIKICHOI iATOTOBKU
Ta TPEHYBaHb.

3poCTaHHS TPUBAIOCTI CyTHYOK Ta BUKOPUCTAHHS CKIIa]-
HIMIAX TEXHIK MOXXYTh CBIIYUTH MPO IiABUIICHHS TaKTHYHOI
3pLIOCTI yU9acHHKIB 6 KI1acy B IOPIBHSHHI 3 ITOTIEPESTHIMHE KiIa-
CaMH.

VY crapimmx Kiacax y4acHUKH OYHHAIOTH IEMOHCTPYBa-
TH Kpanty $izuaHy (hopmy, o JoIToMarae iM BUKOPHCTOBYBa-
TH CKJIQJIHIII TEXHIKH Ta TOBIIE BUTPHUMYBAaTH CyTHUKH. [Icu-
XOJIOTIYHHI THUCK TaKOX I'Pa€ CBOIO POJIb, OCKUIBKH yYaCHUKU
3MyIIeH] IpUAMAaTH MBHIKI PIlICHHS Ta OOMpATH MPHIHOMH,
SIKi HaWO1TBIIT e()EeKTHBHI B yMOBAX HAMPYTH.

IlepcnieKTHBY NMOAANBIINX AOCTIZKEHb Y 1aHOMY Ha-
npsaMKy. Ha 0CHOBI OTprMaHUX JaHWUX IUTAHYETHCS pO3pOoOU-
TH IPaKTHYHI PEeKOMEH/IaIlii 00 OpraHi3amii TpeHyBaIbHOTO
MpoIiecy IOHUX OOpIIiB 3 ypaxyBaHHAM CydaCHHWX TCHICHIIN
PO3BHUTKY CyMO B YKpaiHi Ta CBiTi.

cyMo. [Ipobremu i nepcnekmusu po3gumKy CROPMUGHUX i2op i
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BukopucrtaHHA Teopii HeBU3HAYEHOCTi Npu AOCNiIifXKEHHI
NOKa3HUKIB NPOCTOPOBOro CNPUMUHATTA B €EAMHO60OpCTBax

Muxaabscbkuii B. I1., Pomanenko B. B.

Xapriscoka Oeporcasna akademis Qisuunoi kKyromypu, Xapxie, Ykpaina

AHoTanisa
Merta: 10CIiANTH TOKA3HUKH IIPOCTOPOBOTO CIPUHHSTTS € ANHOOOPIIIB 3 BUKOPUCTAHHIM TOJIOKEHb TEOPili HEBU3HAYEHOCTI.

Marepias Ta MmeToau. MeToau TOCTiHKEHHS: aHaJli3 1 y3aralbHeHHSI HAYKOBO-METOAMYHOI JIiTepaTypH, cuxodizionoriudi Bu-
MipIOBaHHsI, MATEMATUKO-CTaTHYHI METOIM 3 BUKOPUCTAHHSIM JireH3iiHuX porpam RStudio Ta Numbers. JlociimkeHHs mpoBe-
JICHO B AeKiTbKa eTamiB. Ha mepmiomy erari, 3 ypaxyBaHHSIM 0COOIMBOCTEH CIOPTUBHOI JisUTBHOCTI €AMHOOOPIIIB, PO3pOOICHO
MOOLTBHHUH 3acToCyHOK «Spatial Perceptiony» s omiHkH iX mpocTopoBoro cripuiHATTA. Ha apyromy erami anmpoOoBaHO BH-
KOPHCTaHHS 3aCTOCYHKY B «IOJBOBUX YMOBAX» Ta PO3LIMPEHI MOXKIMBOCTI MOOITHHOTO 3aCTOCYHKY 3 TOYKH 30pH OTPHUMAHHS
JIETaIbHOI XapaKTEPUCTHKH BUMIPIOBAHb 3 BUKOPUCTAHHAM TIOJIOKEHD TEOpii HEBU3HAYCHOCTI. B mocmimkeHi npuiiMany yqacTb
TaeKBOHIUCTH-IOHIOpH 14-17 pokiB (n=25, kBamidikamis: 1-if po3paa Ta KaHIUAATH B MACTPH COPTY YKpaiHu).

Pe3yabraTu: 3riJHO BUKOHAHUX BUMIPIOBAaHb JIOCII/DKYBAaHUX €IMHOOOPIIIB MOXKHA 3a3HAYNTH, 1110 HAMOUIbIIA YacTOTA [TOKa3-
HUKIB 4acy peakiii J1exunTh B Mexxax 583 mc (n=291). Ha npyromy erari TecToBoi BIipaBH, Jie BAKOHABIIO HEOOXIIHO pearyBaru
Ha He pyxomi 3D ¢irypu, BinmiuaeThcst 30UIbIICHHST MIKKBApTWILHOTO Jliana3oHy Ha 22 MC Ta MOPYIIEHHS CHUMETpil JaHuX.
Came Ha [[bOMY eTarli BiiMiu€HO HaiiOIbIIe 3HaUeHHs cTaHapTHOro BiaxmwieHHs (SD=172,0 mc). Lle cBiunTh Npo BUCOKY Ba-
piaruBHIicTh yacy peakuii (V=22,7 %). Takox, MO>kHa T00aUUTH 301LIBLIEHHS Yacy peakilii Ha YeTBEpPTOMY eTarli B IOPIBHSHHI 3
pe3yNbTaToOM TPEThOro etamy Ha 11,5 Mc Ta 301IbIICHHS BiJICOTKA OMIUIOK Ha 1,4 % (Ha npoMy eTarri 3a¢)ikcOBaHO HAMOUTBIITHIA
BiJICOTOK OMIIIOK 8,2 %). Ha mifcraBi Bukopuctansst ()YHKIIH HaJCKHOCTI CTBOPEHI HEUITKI MHOXKUHH, 1[0 JIO3BOJIUIIO OI[IHH-
TH KOXXHHU MOKa3HUK 32 Koo Bij 0 10 1. AHaji3 BUKOHAHHS TECTOBOI BIIPaBH €IMHOOOPIISIMY, siKi MaroTh po3psis KMC (kaH-
JTUJIaT B MAWCTPHU CIIOPTY) CBITUUTH, IO 3arajibHa OIiHKA 3a BeCh TeCT «Jlo0pe», koedirient Baru 0,74, mo € OarK4Ie 10 OMiHKA
«BinminHoy». Ciin 3a3HAYUTH, [0 HAHOUTHININEN KOC(]III€HT Bard BiIMIYCHO Ha JPYroMy €Tarl TeCTOBOTO 3aBlIaHHs. Bucokuit
koeimient Baru (0,79) Ha boMy eTarti BijoOpaskae 3410HOCTI MBUAKO posmizHaBaT 3D ¢irypu y mpocTopi Ha miJicTaBi aHasi3y
okpemux yacTuH Qiryp. Takoxk MOKHA BIIMITUTH HU3bKHUI BIZICOTOK NOMMJIOK (3 %) Ha 4eTBEpTOMY, CAMOMY CKJIAJIHOMY €Talrli.
Lle MO’Ke CBITYNTH PO 3AATHICTH YTPUMYBATH yBary Ha 00’ €KTi Ta CTIKOCTI 1O 30pOBHX CTUMYJIIB, 10 3aBAKat0Th. BiAnoigHo
JIO pe3ylIbTaTiB €MHOOOPLIB, SIKi MAIOTh 1-i pO3psi BiAMIUEHO, 1110 BOHH BUKOHAJIN TECTOBY BIIPaBy Ha OLIHKY «JloOpe» Ta
MaroTh 3arajbHui Baropuil koedinient 0,34. Ouinka Ha KOKHOMY 3 eTariB TecTy «JloOpe» aie 3HaueHHsT BaroBUX Koe]illieHTIB
OmrKye 710 OLIHKK «3aJ0BUIbHOY». 3HAYEHHS BaroBUX KOe(ili€HTIB IEMOHCTPYIOTb, 1110 PiBEHb POCTOPOBOTO CHPUIHSTTS Ii€]
IPYIH CIIOPTCMEHIB HIKYE CEPEAHBOTO PiBHA. Takox Ciniji 3a3HA4MTH 30UIBIICHHS BiJICOTKIB TIOMUIIOK, OCOOJIMBO HA YETBEPTO-
my erarti (11,7 %), 1m0 Bka3ye Ha HEraTUBHUI BIUIMB Ha 4ac PEakIil J0JaTKOBHX 30POBUX CTUMYIB. Haiibinpina pisHHULS MK
BaroBUMHM Koe]ilieHTaMu JOCIiDKYBaHUX TPYII BiIMiUeHa Ha Apyromy erari Ta ckiaaae 49%, HalMeHIIa Ha YeTBEPTOMY eTarti

27 %.

BucHoBKH. BUKkopuCcTaHHS METONIB HEYITKOT JIOTIKH € IEPCHEKTHBHOIO C(eporo MisUTEHOCTI Ta 3HAXOIUTh CBOE 3aCTOCYBAHHS B
CIIOPTUBHIH NisTPHOCTI. BU3HAUEHO piBHI MPOSBY MPOCTOPOBOTO CIIPHUHATTS 32 BATOBUMH KoedirieHTamu. Tak, Tpymna copre-
MeHiB 3 po3psmoM KMC orpruMara 3araigpHy OIIHKY 32 Bech TecT «JloOpe» 3 koedimienTom Baru 0,74, a emuHOO0pII 1-T0 po3psi-
Iy OTPHMAaJIH 3arajibHy OILIHKY 3a Bech TecT «Jloope» 3 koedinienrom Baru 0,34. [opiBHAHHS pe3yNIbTaTiB OIIHKY Yacy peakilii
enuHOOOPIIB 3 po3psinom KMC 3i cioprcMeHaMu 1-10 po3psay CBiTIHTE, IO MiXK TOKa3HIKAMHU iCHYIOTh CTATUCTUYHO 3HAUYNMI
BimmiHHOCTI (p<0,05). BukopuctaHHs Teopii HEBH3HAYEHOCTI MIPU OLIHKHA MPOCTOPOBOTO CIIPHIHATTS HAZa€ MOKIIUBICTD CTBO-
PIOBaTH 'HYYKi CHCTEMH OLIIHKH Ta JI03BOJISiE 00'€THYBATH Pi3HI OKA3HUKH B OJMH KOMIUICKCHHN pe3yJIbTart.

Koaio4oBi ciioBa: npocTtopoBe CIIPUIUHSTTS, TEOPisi HEBU3HAYEHOCTI, BUMIPIOBAHHSI, €JMHOO0PCTBA, MOOIIbHI IIPUCTPOT.

Abstract

Using the theory of uncertainty in the study of spatial perception in martial arts
Mikhalskyi V., Romanenko V.

Purpose: to study the indicators of spatial perception of martial artists using the provisions of uncertainty theories.
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Material and Methods. Research methods: analysis and synthesis of scientific and methodological literature, psychophysi-
ological measurements, mathematical and statistical methods using licensed programs RStudio and Numbers. The study was
conducted in several stages. At the first stage, taking into account the peculiarities of martial artists' sports activities, a mobile
application «Spatial Perception» was developed to assess their spatial perception. At the second stage, the use of the application
in the field was tested and the capabilities of the mobile application were expanded in terms of obtaining detailed characteristics
of measurements using the provisions of the theory of uncertainty. The study involved junior tackwondo athletes aged 14-17
years (n=25, qualification: 1st category and candidates for master of sports of Ukraine).

Results: according to the measurements of the studied martial artists, it can be noted that the highest frequency of reaction time
indicators lies within 583 ms (n=291). At the second stage of the test exercise, where the performer needs to react to non-moving
3D figures, there is an increase in the interquartile range by 22 ms and a violation of the symmetry of the data. It was at this
stage that the largest value of the standard deviation was noted (SD=172,0 ms). This indicates a high variability of reaction time
(V=22,7 %). Also, we can see an increase in reaction time at the fourth stage compared to the result of the third stage by 11,5 ms
and an increase in the percentage of errors by 1,4 % (at this stage, the highest percentage of errors was recorded at 8,2 %). Based
on the use of membership functions, fuzzy sets were created, which made it possible to evaluate each indicator on a scale from
0 to 1. The analysis of the test exercise performance by martial artists who have the category of KMS (candidate for master of
sports) shows that the overall score for the entire test is «Good», the weighting factor is 0,74, which is closer to the «Excellent»
score. It should be noted that the highest weighting coefficient was observed in the second stage of the test task. The high weight-
ing factor (0,79) at this stage reflects the ability to quickly recognize 3D shapes in space based on the analysis of individual parts
of the shapes. We can also note the low percentage of errors (3 %) at the fourth, most difficult stage. This may indicate the ability
to maintain attention on the object and resistance to disturbing visual stimuli. According to the results of the martial artists who
have the Ist category, it was noted that they performed the test exercise with a score of «Good» and have a total weighting factor
0f 0,34. The score at each stage of the test is «Good», but the values of the weighting coefficients are closer to the «Satisfactory»
score. The values of the weighting coefficients demonstrate that the level of spatial perception of this group of athletes is below
average. It is also worth noting the increase in the percentage of errors, especially at the fourth stage (11,7 %), which indicates
a negative impact on the reaction time of additional visual stimuli. The biggest difference between weight coefficients of the
studied groups was noted at the second stage and made 49 %, the smallest at the fourth stage — 27 %.

Conclusions. The use of fuzzy logic methods is a promising area of activity and finds its application in sports activities. The
levels of manifestation of spatial perception by weight coefficients have been determined. Thus, a group of sportsmen with a
category of CMS received an overall mark for the whole test «Good» with a weight coefficient of 0,74, and martial artists of the
Ist category received an overall mark for the whole test «Good» with a weight coefficient of 0,34. Comparison of results of the
estimation of reaction time of martial artists with a category of CMS with sportsmen of the 1st category testifies that there are
statistically significant differences between indicators (p<0,05). The use of the theory of uncertainty in the assessment of spatial
perception makes it possible to create flexible assessment systems and allows combining different indicators into one complex
result.

Keywords: spatial perception, uncertainty theory, measurement, martial arts, mobile devices.

Beryn HE MalOTh YITKHX T'paHUIb ab0 TOYHMX BU3HA4YeHb. HewiTka
Jorika OIIMK4a 3a IyXOoM J10 Jitofcbkoro mucieHHs (Shih-Ming
Bai, & Shyi-Ming Chen, 2008).

3 xiHug 1980-x pokiB Teopisi HEBHU3HAUSHOCTI Oyna HpH-
HHATA SK TEXHOJOTis, IO PO3BHBAETHCS. Lle moB’s3ano 3
LIMPOKHM CIIEKTPOM YCHILIHUX 3aCTOCYBaHb B Pi3HHUX Tally-
351X JKUTTEAUIBHOCTI Jromuan. Tak, B mocmimkenni (Jafari
Petrudi, Pirouz & Pirouz, 2013) daxiBusgmu po3misHyTa Ipo-
OsieMa OILIHKK YCIIIIHOCTI CTy[AeHTIB. BcTaHopieHo, mo Ha
¢oHi 3pocrarouiil KOHKYPEHIIT 32 Kap>epy € Kpail BaKITUBUM
YCHINIHICT CTYIEHTIB Y BCIX CEKTOpax, BKJIFOYAIOUH aKajie-
MiuHi iHCTUTYTH. DaxiBIli 3aNpPONOHYBAIN HOBUH METO]I OLliH-
KM YCHIIIHOCTI CTY/JICHTIB, KMl OyJI0 3aCHOBaHO Ha CHCTEMaXx
HeuiTkoi soriku. B mocmimkenni (Das, Roy Chowdhury, &
Saha, 2012) noOynoBaHO MaTeMaTHyHI MOJENI MPOLECY MPH-
WHSITTS PIllICHb JIFOJMHO0 B MEIMYHIH A1arHOCTUYHII cucTeMi
3 BUKOPHACTaHHAM HEYITKUX MHOKHH. KpiM ToTO, 3amrponoHo-
BaHO Ta aHAJTITUYHO BU3HAYEHO IOKA3HUK TOYHOCTI HEUITKOI
€KCIIEPTHOI CUCTEMU.

B ocTaHHI pokH B CIOPTHBHII Haylll BiAOY/IHCS 3HAYHI

KoHrteriiist Teopii HEBU3HAYEHOCTI BKIIIOUAE B cede 171€10
PO3MHUTHX, @ HE TOYHHUX IMOBIPHICHMX MIPKyBaHb 3 PI3HUM
crynenem ictuHHOCTI. Y 1920 pori Ha mifcraBi 10CHiHKEHb
npobiieMaTrku Oararo3HauyHMX JIOTIYHUX CUCTEeM Oyno 3a-
[POIIOHOBAHO BHKOPHCTOBYBAaTH TPU3HAYHY JIOTIKY, JOJaB-
1M HEBU3HAYCHY YMOBY Ha JIOATOK 10 XWUOHOI Ta iCTHHHOI
(Lukasiewicz, 1920). [Tepiua 3rajka npo TEPMiH «HEUITKa JIO-
rika» nparyerbcsi 1965 pokom, konu Jlordi 3ane onyoiikyBas
KUJIbKa HayKOBUX JOCIHI/DKEHb, B SIKMX NPEJCTABUB TaK 3BaHi
HEYITKI MHOYKUHH SIK €(DEKTHBHUI IHCTPYMEHT ISl BU3HAYCH-
Hs1 OLJIBII peasTiCTUYHUX KIIACiB 00 €KTIB, B3ATHX 3 PEaIbHOTO
KUTTS. Byap-ski BUMIPIOBAaHHS MOXKHA BBa)KaTH HEBH3HAYC-
HOI MHOXKHHOI0. Taka MHOXKHMHA XapakTepu3yeThest (PyHKI-
€10, SIKa [IPUCBOIOE KOXKHOMY 00’€KTY CTYIiHb IPUHAICIKHOCTI
B aianaszoni Bix 0 go 1. Ile mo3Bossie MOJeIIOBaTH CUTYAIIT,
Jie icHyI0Th Tpajaiii abo HeBu3HauyeHicTh (Zadeh, 1965 a, b).
JocnimkenHs: 3a1e CTBOPWIIM OCHOBY JUIsi CTBOPEHHSI TEOPii
HEBH3HAUEHOCTI a00 Teopii HeuiTKOI JIOTiKH. 3aCTOCYBaHHS Te-
opil HEBU3HAYEHOCTI JIO3BOJISIE MPAIIOBATH 3 TOHITTIMH, SIKi
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3MiHH B aHaJi3i CIIOPTUBHUX PE3YyNBTATiB, TOJOBHAM YHHOM
3aBISIKH JOCTYIy A0 cydacHux TexHomoriit (ITpumsk, He-
kpacoB, & Lam, 2024; Li, & Jawis, 2024; Podrigalo, et al.,
2019; Romanenko, et al., 2022). B mocmimkenni (Zdercik,
Hubacek, & Zhanél, 2018) npeacTaBieH0 MOXKIHBOCTI OIiHIO-
BaHHS PE3YyJIbTaTiB TECTYBaHHS 3 BHKOPHUCTAHHSIM HEYITKOTO
MAXOAY Ta MOPIBHSAHHSA iX 3 pe3ynbTaraMy, OTPUMAHUMH 32
JIONIOMOTOI0 KJTACHYHOTO AWCKPETHOTO MigXoxy B TeHici. Pa-
xiBmi B cBoemy nociimkenHi (Novatchkov, & Baca, 2013) 3a-
MIPOTIOHYBAJIM BUKOPUCTAHHS HEUITKOI JIOT1KH JIs OL{IHFOBAHHS
SIKOCTI CHJIOBUX TpeHyBaHb. OCHOBHOIO METOIO JTaHOTO J0CITi-
JUKEeHHs OyIio 3aCTOCYBaHHS i€ HeHiTKOI JIOTIKK Ta HEUITKUX
CTaHiB IS OI[IHKH Ta KJIAcH]iKamii BIIpaB, M0 BUKOHYIOTHCS
Ha OCHAICHUX JJaTYMKaM1 CHJIOBUX TPEHa)Kepax, BiIMOBIIHO
JI0 PEKOMEHAAIi Ta KpUTepiiB Oe3NepepBHUX CHIOBUX Tpe-
HyBaHb. B mocmimkenni (Li, & Jawis, 2024) ¢axismi 3ampo-
MIOHYBAJIM CHCTEMY HEYITKOTO JIOTIYHOTO BUCHOBKY Ha OCHOBI
HEUITKOI JIOTIKH JJIS OWIiHKH SKOCTi TpHu B O6aamiHTOHI. Byio
3po0JIEHO BUCHOBOK, III0 HEWiTKa JOTiKa MOXKe OYTH e(eKTHB-
HUM IHCTPYMEHTOM Y CHTYAIlisIX, I JOIYCKAEThCS SIK KITbKic-
HAa, TaK 1 AKiCHA IHTepIpeTaIlis JTaHuX. ABTOPH JOCIIHKCHHS
(Jun Jiang, Junjie Lv, & Muhammad Bilal Khan, 2023) po3-
IJISTHYJIH TPOoOIeMaTHKy BUBYCHHS Bi3yalbHOI iHpOpMaIlii, ska
CTOCYETBCSI PI3HUX ACHEKTIB PO3BUTKY KHTAHCHKHX OOHOBHX
MHCTENTBaX 3 BUKOPUCTAHHAM HEWPOHHUX MEPEX, sIKi 1mo0y-
JIOBaHi Ha OCHOBI T€Opii HEUITKIX MHOKHH.

TakuM 9WHOM Y CITOPTI BUKOPHCTAHHS METOIIB HEYITKOL
JIOTiKM € TIEPCHEKTHBHOIO C(HEpOro MisTFHOCTI Ta 3HAXOTUTH
CBOE 3aCTOCYBaHHS B TaKMX HaNpsMKax SIK OIiHKA Ta aHaJi3
PI3HOMaHITHHX MMOKa3HUKIB, SIKi XapaKTEepU3yIOTh PiBEHb 31Ii-
OHOCTEl a0 MATOTOBIEHOCTI CIOPTCMEHIB, YIPABIiHHS Tpe-
HYBAJIBHUM TIPOIIECOM, PO3POOKA aJJaTHBHUX TPEHYBAIBHUX
mporpam Ta iHIIi.

Cri 3a3Ha4nTH, 0 B € TMHOOOPCTBAX, OCOOIMBO Ha PiB-
Hi BUCOKHX JOCSITHEHbB, MiIBUILYIOTHCS BUMOTH JIO PO3BHUTKY
KOTHITHBHUX 3/110HOCTEH, TaKUX SIK [TaM ATk, yBara, CpUHHAT-
Ts Ta 00p0oOKa 30BHINTHBOI iHPOpMAIIii. 3MaranpHa JisTEHICTD
B €JMHOOOPCTBAX BUMArae BiJi CIOPTCMEHA HMIBUAKOTO aHAI3y
CHUTYyalii, CKIIQJHOTO BUOOPY Iiif B yMOBax Opaky Hacy, a Ta-
KO 3/1aTHOCTI ONEPaTHBHO pearyBaTy Ha MOAPA3HUKU Ta CT-
pecosi ¢pakxtopu (Kopobeiinikos, Ta iH., 2013; Pomanenko, Ta
ir., 2021). BomHOYac mposiB KOTHITHBHUX 3MIOHOCTEH y 3Ma-
TaJIbHUX YMOBaX 3aJIC)KHUTH BiJl iHIAWMBITyaTbHO-THIIOIOTIIHUX
OCOOJIMBOCTEH CIIOPTCMEHA, SIKi BH3HAYAIOTh HOTO iHAWBITY-
JIBHUH CTHIIB BEZICHHS 00I0.

JocnimkeHHs TICHX0(i3i10TI0TIYHNX TOKA3HUKIB €TMHO-
OOpIiB Mae BeJWKE 3HAUCHHS U1 BU3HAUCHHS iX (PYHKITIO-
HAJIPHOTO CTaHy, IPOTHO3YBAHHS PE3YJbTaTiB CIIOPTUBHOIO
BIOCKOHAJICHHS Ta MONIYKY PE3epBiB MO0 ITiIBUIICHHS SKO-
cTi 3MaraneHOi nistbHOCTI (Tporin, Pomanenko, & Jlarumes,
2021; Hromcik, Zvonar, & Balint, 2019; Surina-Marysheva,
Erlikh, Kantyukov, & Naumova, 2019). IlopiBHAHHS pi3HO-
MaHITHHX TTOKa3HUKIB, SKi MAIOTh Pi3HI 3HAUYEHHS Ta XapakKTe-
PHU3YIOTH Pi3HiI 34I0HOCTI € Haa3BUYaiiHO Ba)KIMBHUM [T 3a-
raipHOI OIIHKY TiAroToBiIeHocTi copreMeHiB (Tropin, et al.,
2022; Romanenko, et al., 2020).

3acTocyBaHHS TeOpii HEUIiTKOI JIOTIKM I BU3HAYCHHS
piBHSA TICHXO(Qi310JOTIYHAX 3MI0HOCTEH, 30KpeMa MPOCTOpPO-
BOTO CIIPUHHATTS B €JUHOOOPCTBAX, MOXKE CTaTH €(DeKTHBHUM

© 2024 Mikhalskyi et al.

3ac000M OIIHKH CIIPUWHATTA Bi3yasbHOI iH(opMarIii, a Takox
IIBUJIKOCTI Ta TOYHOCTI ii 0OpOOKM 3 ypaxyBaHHIM iXHBOI Oa-
raro(akTOPHOCTI Ta BapiaTHBHOCTI.

3B)s130K JOCHiIKeHHS] 3 HAYKOBHMH MpPOrpaMaMH,
mIaHaMu i Temamu. J{oCiiKeHHS TIPOBOIMIIOCS BiATIOBITHO
JI0 TeMH HAyKOBO-AOCTIITHOI poOOTH XapKiBCHKOI IepKaBHOI
akazgeMii (izmuHOi KymbTypu «OnTuMizallisi TpeHyBalIbHOTO
npouecy B €IMHOOOpPCTBax» (HOMep AepXaBHOI peecTpauil
0121U112873).

Meta mocCTiI:KeHHSI — JOCTIAUTH TOKa3HUKHU ITIPO-

CTOPOBOTIO CIIPUIHATTS €AMHOOOPLIB 3 BUKOPHCTAHHAM TEO-
piit HEBU3HAUYEHOCTI.

Marepiaa Ta MeTOAU AOCiIKEHHS

JlocnipkeHHs TPOBEICHO B JAeKimbka eramiB. Ha mep-
IOMY eTalli, 3 YpaxyBaHHSAM OCOOIHBOCTEH CIIOPTHUBHOI i-
SATBHOCTI €IMHOOOPIIIB, PO3po0IIEHO MOOUTEHUHI 3aCTOCYHOK
JUTS OITIHKH iX TIPOCTOPOBOTO CIpUHHATTA. Ha npyromy erari
anpo0OOBaHO BUKOPHCTAHHS 3aCTOCYHKY B «IIOJILOBHX YMOBAX)
Ta PO3MIHUPEHI MOXIUBOCTI MOOITHHOTO 3aCTOCYHKY 3 TOYKH
30pH OTPHMAaHHS JETAIbHOI XapaKTEPUCTHKHA BHMIPIOBAaHb 3
BHUKOPHUCTAHHSM ITOJIOKEHB TEOPii HeBH3HAYEHOCTI.

MobinsHUI 3acTOCyHOK «Spatial Perception» pospo6ie-
HO 711 MOOUTBHUX TPHUCTPOiB mix kepyBaHHs iPadOS, sxwuit
JIO3BOJISE OIIHIOBATH PiBEHb MPOCTOPOBOTO CHPUHHSATTS €IH-
HOOOpIIiB. BUKOHABITIO TECTOBOTO 3aBIAHHS HEOOXiTHO IIBU-
KO po3mi3HaBatH ¢irypu Ta HaTuckaT «Correcty Ko ¢irypu
omHaxoBi Ta «Incorrect» skimo pisHi. TecToBe 3aBIAaHHS CKIIa-
JA€THCS 3 YOTHPHOX eTamiB. Ha mepmoMmy erami HEoOXigHO
pO3Mi3HATH TPOCTi IBOBUMIpHI (irypu, Ha APYromMy TpPUBH-
MipHi. 3aBIaHHS TPETHOTO €TaIly BiAPI3HAETHCA B IPyroro
THM, IO TIOTEepenHbo (irypu obepTaroThCsi B MPOCTOpi, Ha
YeTBEepPTOMY eTari (Qirypu BimoOpakaroThCS SK Ha TPETHOMY
TIJIBKH JTOJJaHI Bi3yalibHI CUTHAJIM, SKi 3aBa)KAIOTh.

B nocmimkeni npuitMany y9acTh TaeKBOHIUCTU-IOHIOPH
14-17 pokiB (n=25, kBamiixamisa:  1-i po3paa Ta KaHAUIATH
B MaifcTpu criopty Ykpainm). 3rofy Ha yd4acThb B JOCIIKEHI
HETNOBHOJITHIX CIIOPTCMEHIB HaiH ix O0arbku. Bonu Oymum mpo-
iH(pOpMOBaHI PO METY, MPOIEAYPY TECTYBaHHA Ta 3a OaxkaH-
HsM OyIy TIPUCYTHI TTiJ] Yac MPOBEIACHHS OCIiKCHHS.

Jns peamizamii METH HOCHTIKEHHS, 3TiIHO aITOPUTMY
TECTOBOTO 3aBJAaHHS, BU3HAYCHI PiBHI MPOSABY 37i0HOCTEH Ha
KOXXHOMY 3 €TalliB OKpemo, a came «BiaMinHoy», «J{oOpe» Ta
«3aI0BIITLHOY.

S0 3HAYECHHS BiAMIOBiIaI0 YMOBI:

min<y<a

TO Take 3HAYCHHS MO)KHA OyJI0 BITHECTH J0 OIIHKA «BimMiHHOY.

SIKmIo 3HaYEeHHS BiAMIOBiIAI0 YMOBI:
a<y<b

TO Take 3HAYCHHS MOXKHA OyII0 BiTHECTH IO OIHKH «JoOpe».

SIKmIo 3HaYEeHHS BiAMIOBiIAIO0 YMOBI:
b<y

TO TaKe 3HAYCHHS MOYKHA OYJI0 BITHECTH 10 OIIIHKH «3aJ0BUTEHOY.

Jlnist KOKHOTO 3 piBHIB OyJI0 CTBOPEHI HEYITKI MHOXHHH,
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SIKi JTO3BOJIIIOTH OINIHIOBATH PiBEHb KOXXHOTO TOKa3HHKA 3a
mxanoro Bifg 0 go 1. Ipudomy 1 me Hafikpamwii pesyisrar, 0
— HaWTIpIIHH.

OyHKIIS HAEKHOCT U1 «BigMiHHOY:

1- XM min< y<a

a—min

Bigminao = {
0, x>a

OyHKIIA HaNeKHOCTI 11s1 «JoOpey:

0, r<a
Hoﬁpe = 1—;(::, a<y<h
0, x>b

OyHKIIS HAEKHOCTI IS «3aI0BLIEHOY:

0, x<b
Xx-b
max—b'

3a/10BiJIbHO = {
b<ysmax

X — 8XiOHe 3HaueHHs, | — CepeqHE 3HAUYCHHS, G — CTaHIapTHE

BIIXWJICHHS, a = U-0, b = u+o,

min — MiHIMAJIbHe 3HAYEHHS, MAX — MAKCUMAIbHE 3HAYECHHSL.

Pe3yabTaTu gocaiazkeHHs: Ta iX 00roBopeHHs

Ha mincraBi BUKOHAHMX BUMiprOBaHb (n=25) MOOUIbHHIA
3aCTOCYHOK JIEMOHCTPYE OCHOBHI XapaKTEpPHCTHKH IOKa3HHU-
KiB JTOCII/PKYBaHUX CIOPTCMEHIB. [Iporpama Hajae y3araib-
HCHI 3HAUCHHS Yacy PEeaKilii, CTaHAaPTHOTO BIAXWIICHHSI, Bij-
COTKH TIOMHUJIOK, SIKI OyJM JOMyIIEHI BUKOHABISIMH TE€CTOBOI
BIpaBu. Takok, B HaJlaHOMY 3BiTI MOXKHa MoOa4nTH Tpadik
po3moainy Beix BuMiproBaHb Ta rpagik box-and-whisker plot,
SIKMI Ha/la€ OCHOBHI XapaKTePUCTHKH Ha0Opy NaHMX, TaKi SK

MeiaHa, MDKKBapTHJIBHUH [iarma3oH, MaKCHMajbHI Ta MiHi-
MaJIbHi 3HAYEeHHS.

Pesynpraty OWIHKH MPOCTOPOBOTO CIPHUUAHATTS JOCTI-
JUKYBaHHUX CIIOPTCMEHIB (n1=25) 3 BUKOPHCTAaHHIM MOOLITEHOTO
3acTOCYHKY «Spatial Perception» mpencraBieHo Ha pUCYHKY 1.

3rigHO MPEACTaBICHOTO aHaJi3y BUKOHAHUX BUMIiPIOBaHb
MOYKHA 3a3HAYHTH, 110 HAWOIIBIIa YacTOTa MOKA3HUKIB Yacy
peaxitiit 1exuThs B Mexkax 583 mc (n=291). YactuHa ricTorpa-
MH, SIKa 3HAXOUTHCS JTIBOPYY JIEMOHCTPY€E HaWKpalli pe3yiib-
TaTW BUMIPIOBaHb Ta Ma€ KPyTHH KyT Haxmiy, IO CBiTYUTH
PO HAONIDKEHHS BUMIPIOBAaHb 110 TPAHUIHUX, (i310J0TIIHUX
3HadYeHb. Ha apyromy erami TecToBOi BIIPaBH, /Ie BUKOHABITIO
HEeoOXiHO pearyBatu Ha He pyxomi 3D ¢irypu, BigmidaeTbcs
30UTBIICHAS MDKKBAPTHIHHOTO Iiala3oHy Ha 22 MC Ta Mopy-
mieHHs cuMeTpii nannx. Ha mpomy erami 3D ¢irypu (ky0, mm-
TiHAp, chepa, MeCTUrpaHHa MMPU3Ma, OKTaeIp) MOXKYTh OyTH
MIpeJCTaBICHHI B OyIb-sKoMy mojokeHHi. Tpeba ysaButu i-
TYpPH B TIPOCTOPI, iX MOPIBHATH Ta IIBUAKO BUPIIIATH OJHA-
KoBi Qirypu um Hi. CaMe Ha I[LOMY €Talli BiAMi4YeHO Hai0i1b-
e 3Ha4eHHsS cTaHgapTHoro BimxmieHHs (SD=172,0 mc). Le
CBIIYMTH PO BHCOKY BapiaTUBHICTH yacy peakuii (V=22,7 %).
Takoxx, MOkHa TTOOAYNUTH 30UTBIICHHS Yacy peakilii Ha 4eT-
BEpPTOMY €Talli B TMOPIBHAHHI 3 PE3ylIBTaTOM TPETHOTO €TaIry
Ha 11,5 Mc Ta 30inbIIeHHs BijcoTKa oMMiIoK Ha 1,4 % (Ha
bOMY eTarri 3a()iKCOBaHO HAHOLIBIINI BiICOTOK TOMIIIOK 8,2
%). 3aBIaHHS YETBEPTOTO €Tally MOB’S3aHO 3 MOPIBHAHHAM
¢biryp Ha GOHI 30pOBUX CTUMYIIB, IO 3aBa)KAIOTh, a 1€ BIMa-
Trae BiJI peCIOHICHTa 3HAYHO1 yBaru. BUKOHABITI, SIKi TOKa3an
KpaIluii 9ac peakxifii Ta MEHIINH BiJICOTOK TIOMHJIOK Ha IIbOMY
eTari MaroTh 31i0HOCTI MOA0 YTPUMaHHS yBaru Ha 3aIporio-
HOBaHUX 00’€KTax Ta BUCOKHU PiBEHb CTPECOCTIHKOCTI.

Puc. 1. 3BiT 11010 OLiHKH IIPOCTOPOBOr0 CHPUIHATTA €1UHOOOPLIB (N=25)
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Sk Oy70 3a3HA4YEHO paHilIe, IepIIuM KPOKOM JUTS peati-
3aii MeTH JOCTIKEeHHS OyJI0 CTBOPEHHS YaCOBHX iHTEPBAIIB,
SIK1 BIHOCSITHCS 10 BIIMOBIIHKMX OI[IHOK, a came «BiagMiHHOY,
«obpe» Ta «3amoBinbHO». 11 CTBOPEHHS TaKUX 1HTEPBaJTiB
BHKOPHUCTAHO TMOKA3HHUKH TPYIH €IHHOOOPIIB (n=25) (Tabm.
1).

Ha mincraBi BukopucTanHs (YHKIIH HaleKHOCTI, SKi
Oyyu 3a3Ha4yeHi paHille, CTBOPEHI HETiTKI MHOKHHH, IO KOX-
HOTO pIiBHSA, IO TO3BOJMJIO OLIHUTH KOXKHHHM TOKAa3HHK 3a
mkaioro Bix 0 mo 1.

Po3mupenHs QyHKITIOHATEHUX MOXIUBOCTEH 3aCTOCYH-
Ky JI03BOJIWJIO OTPUMATH MOKA3HUKH, SKI XapaKTepU3yIOTh pi-
BEHb MPOSIBY SIK OKPEMOTO PECIIOH/ICHTA, TaK 1 TPYIH CIOPTC-
MeHiB. Y 3B’A3Ky 3 THM, IO B AOCIIKEHI MPHAMAaTH y4acTh
ennHOOOpMI kBamidikarii KMC Ta copremenu 1-ro po3psmy,
JUIL OTPUMAaHHS OUTBIN JETANBHOTO 3BITY, €IHHOOOPI PO3-
MIOJIiIeH] Ha JIBi TPYIH (CIIOPTCMEHH, SIKi MaroTh 1-i po3psi,
n=15 Ta copTcMeHH, SKi € KaHIAUAATAMA B MACTPH CIIOPTY,
n=10). B Tabnuri 2 mpeacTaBieHi pe3ynbTaTi IPYyu CIIOPTC-
MeHiB, sKi MatoTh po3psg KMC.

AHai3 BUKOHAHHSA TECTOBOI BIIPAaBU € TMHOOOPIIIMH, SKi
MaroTh po3psa KMC cBimunTh, mo 3arajbHa OIiHKA 33 BECh
tect «JloOpe», koedinient Baru 0,74, mo € OmKYe 10 OIiH-
ku «BinMiaHO». Coain 3a3HaYUTH, M0 HAWOLTEIIHAN KoeillieHT
BarW BiJMIUY€HO Ha IPYTOMY €Talli TeCTOBOTO 3aBIaHHsA. Ha
BOMY eTarmi HeoOXiHO pearyBatd Ha He pyxomi 3D ¢irypu.
Bucoxwuii xoedirmient Baru (0,79) Ha oMy eTarti BigoOpaxae
3Mi0HOCTI mBUAKO posmizHaBatu 3D ¢irypu y mpocropi Ha
MiJCTaBi aHami3y okpemux dactuH ¢iryp. Taki 3mi0HOCTI MO-

KyTh OyTH B Harofi KOJXH HEOOXiTHO IIBUAKO BH3HAYUTH ITO-
JIOXKEHHS PyK a0d0 HIr CYyIPOTUBHHUKA B 3MarajibHOMY IBOOO.
Takok MOXHa BIIMITHTH HU3bKHH BiZCOTOK TOMMIOK (3 %)
Ha YETBEPTOMY, CAMOMY CKIIaAHOMY eTami. L{e Moxke cBimunTu
PO 3IATHICTh YTPUMYBATH yBary Ha 00’€KTi Ta CTIHKOCTI 10O
30pOBHX CTHMYIIIB, L0 3aBaXKAIOTh.

B tabmumi 3 mpencraBieHi pe3ynbTaTé TPYITH CIIOPTCMe-
HiB 1-T0 po3psmy.

Pesympratn cBiguath, MmO Tpyna €IHHOOOPIIIB, SKi Ma-
I0Th 1-# po3psia BUKOHAIM TECTOBY BIpaBy Ha OIMIHKY «Jlo-
Ope» Ta MaroTh 3arajbHHUN BaroBuil koedimieHT 0,34. Ominka
Ha KO)KHOMY 3 eTamiB TecTy «/loOpe» aje 3Ha4eHHsI BaroBUX
KoeimieHTIB OMmKYe M0 OLIHKK «3aX0BiTbHO». 3HAYCHHS
BaroBUX KOe(illi€HTiB JeMOHCTPYIOTh, IO PiBEHb IPOCTOPO-
BOTO CIIPUHHSTTS L€l TPYITH CIOPTCMEHIB HIXKYE CEPEHBOTO
piBHs. Takox cirig 3a3HaYUTH 301TBIICHHAS BiICOTKIB TIOMILIOK,
ocoOimBo Ha yeTBepToMy etari (11,7 %), mo Bkaszye Ha Hera-
THUBHMH BIUIMB Ha Yac peaKiii JOJaTKOBUX 30POBHX CTHMYIIIB.

Haiibinpima pi3HUIS MK BarOBHMH KOeQillieHTaMH J10-
CITi/DKYBaHUX TPYII BiIMiueHa Ha APYTOMY eTarli Ta ckiagae 49
%, HaliMeHIIIa Ha YeTBepToMy etari 27 % (puc. 2).

AHami3 pe3yibTariB OiHKH MPOCTOPOBOTO CIPHUIHATTS
€IMHOOOPIIIB TTOKA3aB, IO IIi 3AI0HOCTI € BUIIIMMHU 32 PiBHEM Y
KBaJTi(hiKOBaHUX CIIOPTCMEHiB. Lle MOXKHa MOSCHUTH 0COOIH-
BOCTSIMH CITOPTHBHOI JiSTEHOCTI €MHOOOPIIIB JIe CIOPTCMEHY
HEOOXiHO TIOCTIIfHO BU3HAYATH TOJOKCHHS CYNPOTHBHHKA,
KOHIIGHTPYBaTH yBary Ha Oyab SIKHX HOTO pyXax, BU3HA4YaTH
X1OHI il Ta iHIIE.

Taoauusa 1. OuinoyHa mkana yacy peakuii exuHo00puUiB-I0OHiopiB (n=25)

Oninka 1-ii eTan 2-if eTan 3-ii eTan 4-i eTan
BigmiaHO (MC) <546,7 <584,8 <607,2 <596,2
Jlo6pe (mc) > 546,7...854,7 >584,8...928,8 >607,2...862,2 >596,2...896,2
3a10BiIbHO (MC) > 854,7 >928.,8 > 862,2 > 896,2

Taoanus 2. Pe3yJbTaTn OLiHKH NPOCTOPOBOrO CIpHitHATTA rpynu cnopreMmeniB KMC (n=10)

Eranu Tecty Oninka K](?:(;)?:;::iT Cepe}lH(Cl\:(l:-;a'-leHHﬂ Bi}]Clef:eﬂ::;l(l:Jc) HMomuaxu (%)
1-it JlobGpe 0,77 616,6 105,7 5,0
2-i Jo6pe 0,79 655.6 134,4 5,5
3-i Jlo6pe 0,75 671,5 100,2 6,5
4-i Jlo6pe 0,66 697,3 116,3 3,0
3arajibHa OLIHKA 33 TECT Jo6pe 0,74 660,3 121,8 5,0

Taoaunus 3. Pe3ysbTaTH OLliHKH NPOCTOPOBOIO CHIPHIHATTS IPyNu cniopTcMeHiB 1-ro po3psiny (n=15)

Etanu tecry Ouinka K]::(; ‘i’:i'ziT CePeIlH(C Mzcl-;aqeﬂﬂﬂ Bi;?:él:ﬂp;?; o Tovuni (%)
1-it JHobpe 0,32 756,8 186,2 9,0
2-# Hobpe 0,30 824,2 197,1 9,7
3-i JloGpe 0,33 776,8 145,6 7,0
4-it JHobpe 0,39 7788 172,4 11,7
3arajbHa OLIIHKA 33 TECT Hobpe 0,34 784,1 186,6 93
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Puc. 2. Pi3Hnus mick BaroBumMu koedinieHTaMu 10CiKyBaHUX TPYIIL.

Ta6auus 4. Pe3y1bTaTi OMiHKH NPOCTOPOBOIO CHPHITHATTS PECIOHIEHTA

Etanu Tecty Mealllil\glc): (ms) Mi;i:ligg)?:ls) Mann-Whitney’ test
1-i 616,6+51,7 756,8+87,4 W =4, p-value = 9,177¢-05
2-i 655,6+60,8 824,2+63,9 W =3, p-value = 4,283¢-06
3-i1 671,5+51,5 776,8+65,9 W =12, p-value = 0,0001646
4-it 697,3+60,7 778,8+88,7 W =35, p-value = 0,02642

Puc. 3. Pe3yjbTaT OLiHKY IPOCTOPOBOr0 CHIPUAHSATTS OKPEMHM PeCIOHIeHTOM

[opiBHSIHHS pe3yNbTaTIB OLIHKK Yacy peaxiii €IuHO- 3riIHO0 OTPUMaAHMX JAHHX IL0J0 OKPEMOTO PECHOH/ICHTa
OOpLIB JOCHIKYBAHUX TPYI, Ha KOXKHOMY €Tari OKpeMO, MOXKHA CTBEPIPKYBAaTH, IO CIIOPTCMEH Ma€ 3arajibHy OLIHKH
CBIIYMTBH, 10 BOHH MalOTh CTATUCTUYHO 3HAYMMIi BiIMIHHOCTI  «J{oOpe» 3a BUKOHAHHS BCi€l TECTOBOI BIIPaBU 3 BATOBUM KOe-
(Tabn. 4). ¢iientom 0,73. AHami3 pe3ynbraTiB CBIIUUT, 1[0 HA KOXHO-

Takox, 3aCTOCYHOK JI03BOJISIE OTPUMATH OL[IHKY OHOI'O MY 3 YOTHPbOX €TaIliB PECIIOH/ICHT OTPHMaB OLIHKY «J{o0pe».
pecrioHzieHTa 3a Bubopom. B sikocTi nmpuknany Hanana ouiHka — HaiiOinbiumii BaroBuii koeilieHT BiAMIYEHO Ha JpPYromy
MpeJCTaBHUKA 3 TPYIH cropTcMeHiB, ki € KMC (puc. 3). erami, a came 0,80, 110 € OMMKYUM 10 OWIHKKH «BigMiHHOY.
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Lle cBiguuTh, MO CIIOPTCMEH MOXKE IIBHIKO PO3II3HABATH HE
pyxomi 3D ¢irypu B mpocropi. Haiimenmi Barosi koedimieH-
TH BiIMiUY€HHI Ha TPEThOMY Ta 4eTBepToMy eramax (0,68), mo
CBIJUHUTH PO BIUIMB JONATKOBHUX 30POBUX CTHMYIIIB, SIKi Hera-
THUBHO BiTOOpakaroThcsa Ha Yaci peakilii pecroHaenTa. Takox
MiATBEPIHKCHHSAM I[HOTO € 30UIBIIICHHS BiICOTKIB IIOMUJIOK Ha
TpeTboMy Ta ueTBepromy eramnax (5 % ta 10 % BiamosigHO).
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YIK 378.147.091.33:001.102
BnpoBapg)>XeHHA iHHOBaLWiMHMX TEXHONOrin B TPeHyBaJibHUM
npouec eamHobopuis

Korso B. M.!, Xmeawk O. B.!', Eppemenko A. M.?

'Hayionanwruti ynisepcumem yusiioHo2o 3axucmy Yrpainu, Xapxie, Yxpaina
?Xapriecvra depoicasna akademis (isuunol kyromypu, Xapkis, Ykpaina

AHoTanisa

MeTa: BCTaHOBHUTH IPOBIHI HANPSIMKY BITPOBA/PKCHHS IHHOBALIIITHUX TEXHOJIOT1H B IPAaKTUYHY JiSUTbHICTh TPEHEPIB Ta CHOPTC-
MEHIB Y €IUHOOOpPCTBAX.

Marepiau i meTonu. Byio 3aiiicHeHO CCTEeMaTHYHUH OIS HAyKOBUX IMyOmikarii 3a mepiox 3 2020 mo 2024 poxwu, 1o cTocy-
IOTBCS 3aCTOCYBAaHHS 1HHOBaLiN y criopTuBHIN cdepi. [Tomryk npoBoauBes B 6a3ax manmx Google Scholar, PubMed, Scopus i
Web of Science 3a xmrogoBuME ciioBaMu: «innovative technologiesy, «digital technologiesy», «sportsy, «training», «martial arts.
[Tomryk mpoBoIMIN 32 HA3BaMU CTaTeH. AHATI3yBaNInCs MOBHOTEKCTOBI CTATTI, IO MAIOTh MPAKTUIHUH a00 OTTISTOBHH XapakTep.

Pe3ysabTaTn: BCTaHOBIJICHO, 1[0 3aCTOCYBAaHHS IHHOBAIIMHUX TEXHOJOTH y MIATOTOBII €IMHOOOPIIB € BXKJIMBUM CKJIAJIHUKOM
MOJIEpHi3allii TpeHyBaJIbHOTO Npoliecy. BiH cripusie BIOCKOHAJIEHHIO OpraHi3anii Ta KOHTPOJIIO B TPEHYBaHHSX, MIIBUILICHHIO 1X
PE3yJAbTaTUBHOCTI, POPMYBAHHIO TPEHYBAIBHUX IIPOTPAaM 3 BUKOPUCTAHHSIM JUCTAHIIIMHUX TexHouorii. Lle cripusie cTBOpeHHI0
THYYKUX TPEHYBaJIBHUX IIPOrpaM i MpOrHo3yBaHHi IXHBOI epekTrBHOCTI. B pesynbrari 6i0miorpadiyHoro aHamizy peaeBaHTHUX
JIOCITIJPKEHb BCTAHOBJICHO, 1110 KJIFOYOBUMHM HAIPSIMKaMH BITPOBA/PKCHHS IHHOBAL[ITHUX TEXHOJIOT1H B ITPOLIEC MiITOTOBKU €11~
HOOOPLIB €: UQPOBI3allisi OKPEMHX CKJIAIOBUX TPEHYBAJIBHOI iSUILHOCTI CIIOPTCMEHIB; BIPOBA/KEHHSI TEXHOJIOTIH Ha OCHOBI
IITYYHOTO 1HTEJICKTY; BUKOPUCTAHHS TEXHOJIOTIH BipTyallbHOI Ta JOTOBHEHOI PEajbHOCTI; CUCTEMHE BUKOPUCTAHHS B II1JII0-
TOBLII CITOPTCMEHIB MOOIJIBHUX JI0J]ATKIB Ta IEPCOHAIBHUX TPEKEPiB; BUKOPUCTAHHS TEXHOJIOT1H ANCTAHIIHOTO HAaBYaHHS MPH
oprasizauii TpeHyBaJIbHOI AisuIbHOCTI. [Topsi 3 BCTAaHOBJICHUMH TlepeBaraMi BUKOPHCTAHHS IHHOBALIl B TPEHYBaHHSX €JJMHO-
OopiB, BUsIBJICHA IpoOeMaThKa X BIIPOBAPKEHHS B IIPOIIEC MiATOTOBKH CIIOPTCMEHIB, SIKa MOJISATAE y: 0OMEKEeHIH JOCTYITHOCTI
CY4acHHMX TEXHOJIOTiH CLIOPTCMEHAM 1 TPEHEpaM 3 €JMHOO0PCTB; HEOOXiAHICTh PO3POOKH MPOrpaM KOPHCTYBAHHS TEXHOJIOTISIMU
YYaCHHUKIB IPOLECY ITiATOTOBKH.

BucHoBKH. BukopuctanHs iHHOBalliiHUX TEXHOJIOT1H € BATOMHM YHHHHUKOM MOJEpHi3alii TPeHyBaJIbHOIO IIPOLECY €ANHOOO0D-
1iB. BoHM cripsiMoBaHi Ha OITHUMI3AIIIO MIATOTOBKH €MHOOOPIIIB, 3HIDKEHHS pU3HUKY TPABM 1 MIiIBHIICHHS PiBHS 1HIWBITyalTi-
3auii TpeHyBaHb. He3Bakaroun Ha BUSIBIICHHH ITOTEHIiaJl, KUIBKICT JOCIIKEHB, IPUCBIYCHUX MPAKTUYHOMY BIIPOBAJDKCHHIO
IHHOBAIIIl Y CIIOPTHBHOMY TPEHYBaHHI € TMHOOOPIIIB, € HEJOCTATHBO0. Lle 00yMOBIICHO CKIIAIHICTIO IIMPOKOTO 3aCTOCYBAaHHS
TEXHOJIOTIH 1 MBUIAKUMH TEMIIAMH TXHBOI MOJICpPHI3aIlil, [0 YCKIATHIOE OI[IHKY iXHBOI JOBIOTPUBAIOI €(PEKTHBHOCTI Y Pi3HUX
BUJAaX €AMHOOOPCTB. 3arajioM, BUCHOBKH JAHOTO JIOCTIKCHHS IMiITBEPIXKYIOTh, IO IHHOBAIiITHI TEXHOJIOTIi € KITFOYOBUM PYIIi-
€M SKICHHX 3MiH y TIpOIIeci MiATOTOBKH ennHOOOPIiB. [Tomampiri gocmimkeHHs OyIyTh CIIPSIMOBAaHO Ha PO3POOKY KOMILTIEKCHIX
MIpoTpaM BUKOPHCTAHHAM HU(POBUX TEXHOJIOTIH Ha MOYAaTKOBOMY €Tarli 0araTopigHOl MiITOTOBKU B € JMHOOOPCTBAX.

KorouoBi ciioBa: iHHOBaIIiliHI TEXHOJIOT], CIIOPTUBHE TPEHYBaHHS, PyXOBE HaBYaHHS, IITYYHHN 1HTEJIEKT, BIpTyajbHa peajb-
HICTh, MOOLIBHI JOMATKH, EMIUHOOOPCTBA.

Abstract

Implementation of innovative technologies in the training process of martial artists
Zhohlo V., Khmeliuk O., Yefremenko A.

Purpose: to establish leading directions for the implementation of innovative technologies in the practical activities of coaches
and athletes in martial arts.

Material and methods. A systematic review of scientific publications for the period from 2020 to 2024 related to the application
of innovations in the sports field was carried out. The search was conducted in Google Scholar, PubMed, Scopus and Web of Sci-
ence databases using the following keywords: «innovative technologies», «digital technologies», «sportsy», «trainingy, «martial
arts». The search was conducted by article titles. Full-text articles of a practical or review nature were analyzed.

Results: it was established that the use of innovative technologies in the training of martial artists is an important component of
the modernization of the training process. It contributes to improving the organization and control of training, increasing their

© 2024 AsTtop(n)

Lis cTaTTa € cTaTTeto BiAKPUTOro AOCTYMY, Sika PO3NOBCHOXKYETHCS
BignosigHo Ao ymos Creative Commons Attribution 4.0 International (CC BY) 43
License (https://creativecommons.org/licenses/by/4.0/)


https://doi.org/10.15391/ed.2024-4.06

ISSN (online) 2523-4196

MARTIAL ARTS
No. 4(34), 2024

effectiveness, forming training programs using remote technologies. This helps to create flexible training programs and predict
their effectiveness. As a result of the bibliographic analysis of relevant studies, it was established that the key directions of the
introduction of innovative technologies in the process of training martial artists are: digitization of individual components of
training activities of athletes; introduction of technologies based on artificial intelligence; use of virtual and augmented reality
technologies; systematic use of mobile applications and personal trackers in the training of athletes; the use of distance learning
technologies in the organization of training activities. Along with the established advantages of using innovations in martial arts
training, the problems of their implementation in the process of training athletes were identified, which consists in: limited avail-
ability of modern technologies to athletes and martial arts coaches; the need to develop programs for the use of technologies by
participants in the training process.

Conclusions. The use of innovative technologies is an important factor in the modernization of the training process of martial
arts athletes. They are aimed at optimizing the training of martial arts athletes, reducing the risk of injuries and increasing the
level of individualization of training. Despite the identified potential, the number of studies devoted to the practical implemen-
tation of innovations in sports training of martial artists is insufficient. This is due to the complexity of the wide application of
technologies and the rapid pace of their modernization, which makes it difficult to assess their long-term effectiveness in various
types of martial arts. In general, the findings of this study confirm that innovative technologies are a key driver of qualitative
changes in the process of training martial arts athletes. Further research will focus on the development of comprehensive pro-
grams using digital technologies at the initial stage of multi-year martial arts training.

Keywords: innovative technologies, sports training, motor training, artificial intelligence, virtual reality, mobile applications,
martial arts.

Ba/DKCHHsI IHHOBAIIMHUX TEXHOJOTIH y Mpollec HaBYaHHS Ta
TpEeHyBaHHs criopTcMeHiB. Lle mo3BonuTh 30cepeanuTH yBary

Beryn

Po3BuTOK Cy‘{aCHI/Iﬁ CHIOPTY NPU3BOAUTH OO0 3POCTAHHSA

BHMOT JIO SIKOCTI MiJITOTOBKU €TUHOOO0PIIB. OIHOYACHO CITO-
cTepiraeTbes CTalUi TpeH LUQPOBi3aLil cdep KUTTS cydac-
HOI JIFOIUHHY, SKHHA CYNPOBODKYETHCS MOSBOK HOBUX TEXHO-
Jjiorid. IHHOBAIIMHI TEXHOJIOrIT CTAIOTh BaYKJIMBOK YaCTHHOIO
IHAYCTPIi CIIOPTY, IO OB’ SI3aHO 3 KOMEPIIIIHOI BHTOIOK0 iX
BIIPOBA/PKEHHSI B c(epi JAEMOHCTpallii CIIOPTUBHHUX 3aXO[iB,
MPOCYBaHHS TOPTOBHX MAapOK, IHCTUTYyai3amii CIOPTUBHUX
HanpsiMKiB. TexHomorii mrtyunoro inrenexkry (LI), anamis
BEJINKUX JIaHUX, po3poOka B c(epi MOOIIBHUX JOJATKIB Ta
IHTepaKTHUBHUX TUIAT()OPM, BUKOPHCTAHHS JATUYUKIB TSI MO-
HITOPUHTY MOKA3HHUKIB (PyHKIIOHAIBHUX CHCTEM CIIOpTCMe-
HIB Ta TPCHYBAJIBHOTO HABAHTA)KCHHS, a TAKOX BipTyasibHa
Ta JonoBHeHa peanbHicTh (VR/AR) € Takumu, epeKkTHBHICTD
SIKUX JIOBEJICHA B PI3HUX Taly3sX JIFOACHKOL MisUTbHOCTI. BoHH
320€3MeYyr0Th MOXKIUBICTh OUTBII TOYHOTO KOHTPOJIO Hal
MPOIeCaMHt, 3MCHIIMYIOTh PU3KK MOPYIICHHS TEXHOJOTIT Tpo-
LIECiB, JO3BOJIAIOTH AJaNTyBaTH Pi3HI MPOIECH 3TiAHO Cydac-
HUX BAMOL. TakuM YHHOM, MOJCPHI3YIOUH C(EepH IJIFONCHKOI
TISUTBHOCTI B SIKUX IHHOBAIlII{HI TEXHOJIOTIT 3aCTOCOBYIOTHCS.
BrpoBa/pkeHHS WX 1HHOBALIMHUX PIlllEHh € OCOONUBO aK-
TyaJbHHM B YMOBaX 3pOCTar040i KOHKYpEHIII B mporeci Oa-
raTopivHOrO BIOCKOHAJICHHS aTiICTiB B equHOOOpcTBax. Tpa-
JUIIHHI MIXOAW 0 MiATOTOBKU €IMHOOOPIIB CHOTOMIHI HE
3a0e3MeYyroTh JOCTAaTHROI THYYKOCTI Ta IHIWBIAyaizaiii,
[0 MOXe cTaTH 0ap’€poM Ha NUIAXY 10 JTOCSTHCHHS BHCOKUX
pe3yNbTaTiB, OCOONHMBO Ha €Tamax CIOPTHBHOTO BIOCKOHA-
JieHHsI. BrpoBa/pKeHHs IHHOBALIWHUX TEXHOJIOTIH MMOB’s3aHE
3 PO3BUTKOM HOBUX MWIJXOIIB, sIKi JO3BOJSIOTH TPEHEpaMm i
CIIOPTCMEHAM OTPUMYBAaTH OLIBII TOYHI Ta JCTaNi30BaHI aH1
3 TPCHYBAJIBHOI JIISUTBHOCTI, & TAKOXK OyIyBaTh TPEHYBaJIbHHUN
TIpolec y €JMHOOOPCTBAaX Ha OCHOBI 00’ €KTHBHUX AaHuX (Kos,
et al., 2018). Bunrkae JoriuHe 3alUTaHHS IOI0 MOXKJIHBOCTI
BIIPOBA/DKCHHS IHHOBAI[IHHUX TEXHOJIOTIH B IMPOIEC ITiIrOTOB-
KH €IMHOOOPIIB 3 METOIO IMiJBHIICHHS HOro e(EeKTUBHOCTI
Ta €KOJIOTIYHOCTI CTOCOBHO 3JI0POB’sI CITIOPTCMEHIB. BaxmBo
MIPOBOJIMTH MOHITOPHHT aKTyaJbHHUX JIOCIIIKEHb MO0 BIPO-
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Ha KJIIOYOBHX HAIPSIMKax BUKOPHCTAHHS TEXHOJIOT1H, sIKi parti-
OHaJIBHO BITPOBA/PKYBaTH B MOBHOI[IHHUII MPOIIEC ITiATOTOBKH
€MHOOOPIIIB.

BukopucTaHHs iHHOBAIIHHIX TEXHOJIOTIH B CIIOPTI HAOY-
JIO 3HAYHOTO PO3BHUTKY. B ocTaHHIX myOmiKamisx 1[o10 3BiTHO-
CTi PO HAYKOBI JOCIiKEeHHs B cepi Pi3NIHOro BUXOBAHHS
Ta CIOPTY MPOACMOHCTPOBAHO, IO BIPOBAPKCHHS HOBITHIX
TEXHOJIOTI# 37aTHE 3HAYHO IMOKPAILIUTH SIKICTh CIIOPTUBHOIO
TpeHyBaHHs, €()EKTUBHICTH 3BOPOTHOIO 3B’S3KY Ta IIiJBU-
IIMTH Oe3MeKy Mpolecy MiarotoBku cnopremeHiB (Bedir, &
Erhan, 2021; Plesa, Kozinc, & Sarabon, 2022; Chen, Li, &
Duan, 2024). Ilpore nuTaHHs amanTailii IHHOBAIA BIAMOBIA-
HO crienudiky pi3HUX HANPSIMKIB MiJATOTOBKK CIIOPTCMEHIB Y
PI3HHMX BHJAX CHOPTY 3aJIMINAETHCS BiAKpUTUM. OCTaHHI 10-
CJIIJDKCHHS 32 TEMaTHKaMH aKIEHTYIOTh yBary Ha BaKJIMBOCTI
BUKOpHCTaHHS HocuMmux TexHonorii (Lucas da Silva, 2024),
BIpTyaJbHOI Ta J0MOBHEHOI peanbHocTi (Ahir, et al., 2020), a
TaKOXK aHalli3y JaHUX 3 BUKOPHCTAHHSIM IITYYHOTO 1HTENEKTY
(Li, & Xu, 2021).

Came HOCHMI TEXHOJIOTT Ta MOOIIbHI JOAATKHU CHIOPTHB-
HOTO CIPSIMyBaHHs HA4acTIIlIe aCOI[FOIOTHCS 3 IHHOBALISIMU
B c(epi COPTUBHOI MIATOTOBKH Ta (PI3MUHOMY BHUXOBaHHI
pi3HuX rpyn. BoHn 103BONSIIOTE MOHITOPHUTH (Di310J10TI4HI TIO-
Ka3HUKH CIIOPTCMCHIB, B TOMY YHCJI Y peajbHOMYy 4Yaci (Ha-
npuKiIaj, GikcyBaTH 4acTOTy CepleBUX ckopoudeHb) (Gomez-
Ruano, Ibafiez, & Leicht, 2020). BiacninkoByBaru Ta dikcysa-
TH Qi3MYHI HABaHTAXKEHHsI, B TOMY YMCJIi X JIMHAMIYHI Xapakx-
TEPUCTUKHU (HAIPUKIAJ, IBUAKICTH Ta TPUBAIICTH POOOTH).
Le cnpusic onTuMizail MIaHyBaHHs, 00Ky Ta KOHTPOJIO Y
TpeHyBalbHOMY Tiporeci. [IpogeMoHCTpOBaHO, IO YITPaBIliH-
Hs (DI3MYHMMU HABAHTAXXCHHSMH 3a JOTOMOTOI0 JaHUX BIiJ
HOCUMUX IIPUCTPOIB JONOMAra€e MOKPALUTH TOKa3HUKH HOro
BHUKOHaHHs crioprcMeHamu (Almusawi, Durugbo, & Bugawa,
2021).

[HHOBAIITHUM HAMPSIMKOM, IO HAHOIIbII aKTHBHO iH-
TErPy€eThCSI B CTPYKTYPY MiATOTOBKH CIIOPTCMCHIB, a caMe B
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MpoIieci HaBYaHHA, € BipTyallbHa Ta JOMOBHEHA PEallbHICTE.
CyTHicTb ii BUKOpHCTaHHS B cepi CIIOpTy HE BiIpi3HIETHCS
BiJl IHIIMX Tally3ed i mependavdae CTBOPCHHS IHTEPAKTUBHUX
HaBUAIBHUX cepenoBuin (Soltani, & Morice, 2020). Bukopu-
craHHsi VR MoOxe 3HaYHO MMOKPALUWTH HABYAHHS HABHUYKAM y
cTopTi, 3a0e3meuyrodn 6e3IeYHi YMOBH AJISl TPEHYBaHb 1 MOXK-
TUBICTH imiTanii coptuBHUX cutyaniit (Ihsan, et al., 2023).
Taki TeXHOJIOTII JOIIOMarafoTh CIIOPTCMEHAM BHUBYATH Ta I10-
KpalllyBaTH TEXHIKY PyXOBHX Iiif B IIAJHUX YMOBaX {X BHKO-
nanus (Putranto, et al., 2023).

HanpsiMkoM, SIKWi TUTBKH IT0YaB aKTUBHO OOTOBOPIOBATH-
cst B cdepi ciopty € poboTa 3 BEJIMKMMH JaHUMH Ta 3aCTOCY-
BaHHS MOJEJICH IITYYHOTO iHTENEKTY. 3aBISKH BIIPOBAJIKCH-
Hio LI cTBOPIOIOTHCS MOXKIIMBOCTI IS SIKICHOTO IMOKPAIICHHS
AQHAJIITUKA B CIOPTHBHIN MiATOTOBII Yepe3 3IaTHICTh 00po-
Omstr Benmki oocaru nanux (Li, & Li, 2022). e mpu3BoauTh
JI0 TIPUIHATTS OUTBII TOYHUX 1 OOTPYHTOBAaHUX PIIICHB MO0
TpeHyBanbHOoro mpouecy (Rajsp, & Fister, 2020). Pesynsratn
JOCTI/KeHb 03HAYYIOTh 1/1ef0, IO iHTerpallis CyJacHUX Mij-
XOIiB JI0 aHANI3y NaHUX Y TPOIeCi CIOPTUBHOI MiATOTOBKU
CIIpUsi€ TOKPALICHHIO PE3yJIbTaTiB HABYAHHS Ta TPECHYBaHHSI
(Nadikattu, 2020).

TaxuM 9MHOM, IHTETpallis X IHHOBAI[IHHUX TEXHOJOTIH
Yy TpeHYBaJbHHU TMPOIIEC HE TUTHKH IiIBUINYE e(DeKTUBHICTH
MiATOTOBKH CIIOPTCMEHIB, aie # CHpuse MOIEpHi3amii Horo
¢dopm. Ilpore, 3BakarouM Ha MIBUAKUI PO3BUTOK TEXHOJO-
Tilf, JOCHITHUKH MiAKPECTIOITh HEOOXiTHICT IONATBIINX
JOCITIJUKEHB Ul PO3POOKH ONTHMAIIBHUX CTpaTerii X BIPO-
BaJDKEHHS, sKi 0 3a0e3MeuniIn MaKCUMallbHI pe3yiIbTaTd Ipu
MiHIMaJIbHUX PH3HUKAX U CIOPTCMEHIB Ta 3a0e3MeYeHHI -
BHIICHHS €(PEKTUBHOCTI TPEHEPCHKOI TisITEHOCTI B €TUHOOOD-
CTBax.

3B’s130K [JOCTiIKeHHS] 3 HAYKOBHMH MPOrpaMaMH,
miaHamMu i temamu. J{OCIipkeHHS TPOBENEHE BiATIOBITHO
imimiatuBHOI TemMu kadenpu serkoi atnernku XJADK Jlep-
YKaBHHUH peecTpamiiHuii Homep: «OnTuMizallis TpeHyBaIbHO-
TO TIpoIIecy B €TMHOOOPCTBAX» (HOMEp Aep>KaBHOI peecTparii
0121U112873).

Meta po00TH — BCTAHOBHTH IPOBiTHI HAPSIMKH BIIPO-
BaJKEHHS IHHOBAI[IHHUX TEXHOJOTIH B MPAKTHYHY AisIbHICTH
TPEHEPIB Ta CHOPTCMEHIB Y €TMHOOOPCTBAX.

Marepiaa Ta MeTOAU JOCiIKEHHS

Mertononoris nociipkeHHs Oyna moB’s3aHa 3 HEoOXif-
HICTIO TIPOBEICHHS KOMIUICKCHOTO aHaJi3y peleBaHTHHUX Hay-
KOBHX JDKEpeJI, IO MIiCTIIIH iH(OPMAIIito MO0 BCTAHOBIEHOI
e(eKTHBHOCTI BIPOBAPKEHHS 1HHOBALIHHIX TEXHOJIOTIH IS
MIOKPAIIEHHS TPEHYBAJILHOTO MpOLecy CropTcMeHiB. st or-
TSy JTiTepaTypy Oymno 3MiHCHEHO MONIYK MyOTiKamii 3 pereH-
30BaHMX JKypHAIIB IO/I0 BIPOBAKEHHS TEXHOJIOTIH y CIIOPT.
Ha mactymHOMYy eTari 3a TOTIOMOTOI0 KOHTEHT-aHalli3 3MiCTy
00paHMX HAYKOBHUX CTaTeH BHUSABILSUIN KJIIOYOBI HAPSMKIB 3a-
CTOCYBaHHS IHHOBAIIWHUX TEXHOJOTIH B MiATOTOBII CHOPTC-
MeHiB. HacaMkiHeIs TOpiBHIOBAIN Ta KPUTHYHO aHATi3yBaIn
Pi3HI TEXHOJOTIUHI PIMIEHHS B CHOPTi, iX BIUIMB Ha PE3yib-
TaTH MiJTOTOBKH Ta aJaNlTallil0 BUKOPUCTAHHS TEXHOJIOTIH B
pi3HUX BHIAX cropTy. It momyKy HaykoBUX IyOmikamii Oy-
IyTh BUKOPHCTaHI Taki 0a3u manux: Google Scholar, PubMed,
Scopus, WoS. Kpurepisimu Binbopy myOumikartiit Oymu: my6ai-

karii 3a 2020-2024 poku; TOBHOTEKCTOBI CTAaTTi, IO MICTATH
eKCTIepIMEHTANbHI a00 KIIiHIYHI TOCTiIKEeHHS e(EeKTHBHOCTI
BHUKOPHUCTAHHS TEXHOJOTIH, OMISAIOBI CTATTi; myOmiKarii, mo
CTOCYIOTBCS 3aCTOCYBAaHHS TEXHOJIOTIH B CIIOPTi Ta (pi3HIHOMY
BHUXOBaHHI pi3HUX rpyn. be3 QimsrpyBaHHs craTeil 3a BikoM
YYacHUKIB, Teorpadiero OCTiKeHb, MOBH IyOmikamiid. Kiro-
YOBHMH CloBaMH Oynmu: «innovative technologies», «digital
technologies», «sports», «training», «martial artsy. Ilomryk
BiBcA 32 Ha3BOIO cTaTeil. OOpaHa METOMOJIOTIS TO3BOINUTE BCE-
0iYHO OIIIHWTH BIIPOBA/KCHHS IHHOBAIlIMHUX TEXHOJIOTIH Y
TPEHYBaJbHHUI IPOLEC, BUSBUTH KIIIOUOBI HANPSIMKH Ta TEX-
HOJIOTIYHI pIIIeHHs, SKi MOXYTH IiIBUIIATH €(EKTHBHICTH
TPEHYBaHb 1 pe3yJIbTaTH CIIOPTCMEHIB.

Pe3yabraTu gociiigzkeHHs: Ta iX 00roBopeHHs

Jocniganky BOa9aroTh 3HAYHUH TTOTEHITial BUKOPUCTAH-
HS U(POBUX TEXHOIOTIH y cdepi aHami3y pe3ynbTaTUBHOCTI
PYXOBOi AisTEHOCTI B TpeHyBaHHI cioprcMeHiB (Buchheit, et
al., 2014; Seshadri, et al., 2019; Wilkerson, Gupta, & Colston,
2018). Lle cTBOprO€ MOXKIUBOCTI IS 300Dy, aHANI3Y Ta IHTEp-
mpeTarii JaHuX Tpo (Gi3udHI MOKa3HUKH CIOpTCMeHiB. OTpH-
MaHi JaHi BUKOPHCTOBYIOTHCS ISl ONTHMI3aIlii TPeHyBaHb 1
T BUIIECHHS PE3YIbTaTHBHOCTI.

B pesynbrari mpoBeaeHoro aHamisy Oyno OKpecieHo y3a-
TaJIbHEH] KJIFOYOBI HANPSIMKHU BIIPOBA/DKCHHS 1HHOBAILIHHUX
TEXHOJIOTiil B TpoIec MiATOTOBKH €IMHOOOPIIB (30CepemKy-
I0YHCh Ha HAaBUYAHHI Ta TPEHYBaHHI):

1. Hudporizaris OKpeMHUX CKJIAIOBUX TPEHYBAJIBHOI Ii-
SAITBHOCTI CIIOPTCMEHIB: PO3pOOKa METOMOJIOTII BijeoaHami3y
PYXIB TSI OIIHKH Oi0MEXaHIYHUX XapaKTEPUCTHK B CTPYKTYPI
TEXHIYHOI MMiITOTOBKH Ta 3amo0iraHHs TpaBMaMm; CyTO HayKo-
BHI HampsM — BHKOpUCTaHHS 3D-animarii Ta CUMynAmii as
BHUBYCHHS PYXOBHX MAaTEPHIB 1 KOPEKIi MOMHIOK; BUKOPH-
CTaHHSA ATYHKIB 1 MEPCOHAIBHUX TPEKEPiB I MOHITOPUHTY
mmapaMeTpiB PyXiB i TPEHYBaJIbHOTO HABAHTAKECHHS.

2. BripoBa/pKeHHS TEXHOJIOTIH HA OCHOBI INTYYHOTO iH-
tenexry (L), MammHHOTO HaBYaHHS Ta POOOTH 3 BETHMKUMHU
JaHUMU: CTBOPEHHS THYYKHX IIpOrpaM TPEHyBaHb, IO 0azy-
IOTbCSl Ha IHOMBIAYaJbHUX XapaKTEPHCTHKAX CIOPTCMEHA;
MIPOTHO3YBAHHS CIIOPTUBHUX PE3YJIBTATiB Ha OCHOBI BEIMKUX
JAHWUX Ta aHaJi3y MOMEePEIHIX MTOKAa3HUKIB.

3. BukopucTaHHs TEXHOJOTiH BipTyalbHOI Ta JIOTIOBHE-
Hoi peampHOCTI (VR/AR): VR-TexHomorii sk 0CHOBa A7 MO-
JICITIOBaHHS TPEHYBaHb B Pi3HUX ymoBax; AR-TexHomorii sk
OCHOBa MMOOY/IOBH IHTEPAKTHBHOTO HABUAHHS PYXOBHM MisIM.

4. CucreMHe BUKOPHCTAHHS B MIATOTOBIII CHOPTCMEHIB
MOOITBHUX JIOJIATKIB Ta IEPCOHAIBHUX TPEKePiB: MOOLITBHI J10-
JaTKH U1 MOHITOPUHTY TPEHYBAJIBHOT aKTHBHOCT1, KOHTPOJIIO
Ta aHaJIi3y MPOTPeCcy CIIOPTCMEHIB; EPCOHATBHI TPEKEPH IS
MTOKPAIIEHHS! MOHITOPHHTY, 3BOPOTHOTO 3B’ 5I3Ky Ta 1HIUBiTya-
Ji3arii TpeHyBaJIbHOTO MPOIIECY.

5. Texnomorii Iasi TUCTAHIIITHOrO HAaBYAHHS Ta TPEHY-
BaHHS: JOAATKU Ta IIATGOPMH UL AUCTAHLIIHOTO TPEHYBaH-
HS, 110 320e3MeYyIoTh 3B’ 430K MK TPEHEPOM 1 CITOPTCMEHOM
HE3aJIeKHO BiJl TPAHCAKIIHHOI BiZICTaHi; BUKOPUCTAHHS XMap-
HUX TEXHOJIOTIH [T 30epekeHHs Ta aHali3y JaHWX MPO Tpe-
HYBaHHS, IUTaHYBaHHSA TPEHYBAJIBHUX IIPOTPaM.

3acTocyBaHHS Bi/I€OaHANITHKH, JATINKIB PyXy Ta CTaTHC-
THYHHX MOJIeJIell Jormomarae JoCiiKyBaTH TEXHIKY BUKOHAH-
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HS BIIPaB, BU3HAYUTH CIJIbHI Ta CIIa0Ki CTOPOHH CITIOPTCMEHIB
1 BimcTexxyBatu iX mporpec y 4aci. JIoCTiTHIKH aKIEeHTYIOTh
yBary Ha TOMY, III0 BUKOPHCTAHHS TPUBUMIPHOTO aHAII3y py-
XiB Ta TEXHOJIOTIH MAIIMHHOTO HAaBYaHHS MOXE 3HA4YHO IIO-
KpAaIUTH BUBYCHHS PE3yJIbTAaTUBHOCTI CIIOPTCMEHIB, Ha/IAI0UH
TpeHepaM IiHHY iH(opMaIliio Ui KOPUTYBAaHHS TPEHYBaJIb-
Hux nporpam (Rebelo, et al., 2023) Takum ymHOM, THGPOBI
TEXHOJIOTIT TaKOX CYTTEBO 3MIHIOIOThH IIJAXOAHM 10 BHBUYCHHS
OioMexaHIKH PyXiB CIIOPTCMEHIB. 3a gomomororo 3D-Mozernto-
BaHHS Ta KOMI FOTepHOI Miorpadii TpeHepH MOXKYTh OTpUMa-
TH TOYHI JaHi PO PyXH Tijia, IO JO3BOJISIE BUSBUTH 3arpO3H
TpaBMH Ta po3podutu mporpamu BimHoBieHHs (Taborri, et
al., 2020). Big3HadaeTncs, MO TEXHOJIOTIi, TaKi K CHCTEMH
eekTpomiorpadii Ta ONTHYHI CHCTEMH 3aXOIUICHHS PyXiB, 3a-
0e3MeuyI0Th BUCOKY TOYHICTH Y BUMIpIOBaHHI O10MEXaHITHUX
rapameTpiB, 110, Y CBOIO YEpry, CIIPHsE BIOCKOHAICHHIO TEX-
HIKM BHKOHAHHS BIIPaB. 3aBISKH aHAII3y AaHUX, OTPUMAaHUX
3 HOCUMHX HPHUCTPOIB, TPEHEPH MOXKYTh CTBOPIOBATH ajall-
THBHI TIPOTpaMH TPEHYBaHb, SKi BPaXOBYIOTh I1HAMBITyabHi
0COOJIMBOCTI KO’KHOTO CIIOPTCMEHA. BUBUEHHS OTpHMaHOTO
MacHBY MaHHUX 3a IOMOMOTOI IM(POBHX IHCTPYMEHTIB Ha
6a3i LI mo3Bosie TpeHepaM OLTBIT €PEKTUBHO IUIAaHYyBaTH Ta
KOpHUTYBaTH TpeHyBanbHUH mpouec (Seckin, Ates, & Seckin,
2023). TakuM 9UHOM, BUKOPUCTAHHS II(PPOBUX TEXHOIOTIH 3
METOI0 MOOYAOBH AHATITHYHUX CHCTEM KOHTPOJIO Ta OLIHKH
PYXIB CITIOPTCMEHIB T03BOJISIOTH 3a0€311e4yIOTh 00’ €KTUBHICTD
JIaHUX, IKI CTAIOTh OCHOBOIO JUIsl KOPEKIii TPEeHYBaJIbHUX MPO-
rpaM i JOMTOMAararTh Y IPOQIIaKTHIN TPAaBMaTU3MY.

Came Texnomorii mry4yHoro intenekry () Ta mamms-
Horo Ha4yanHA (MH) HaOmparoTe momymsipHOCTI B cdepi
CIIOPTHBHOI Mi/ITOTOBKK Yepe3 iX BUKOPUCTAHHS AJISI aHAJI3y
BeIHMKHUX 00cATiB manmx. Y3arampHeHno LI moxe Oytu omm-
CaHO SIK KOMIUIEKC aJTOPUTMIB, SIKi HaBYAIOTHCS HA MacHBI
3aMpPONOHOBAHNX JAHMX, 100 BIOCKOHAIIOBATH CBOI MPOTHO-
31 Ta pekoMeHJauii. ¥ TpeHyBaJbHIN MPaKTHUII LE JT03BOJISE
aHaJi3yBaTH MOKa3HUKH CIIOPTCMEHIB, aJalTyBaTH IPOrpaMu
TpPEHYBaHb, IPOTHO3YBAaTH PU3UK TPABM. AJITOPUTMH MAaIIHH-
HOTO HaBYaHHS MOXYTb OLIHIOBATH MPOAYKTUBHICTH CIIOPTC-
MEHIB Ha OCHOBI BiflcoaHalIi3y, HQJal09X TPEHEpPaM 00’ €KTHB-
Hi JaHi UTS KOpPEeKIii TeXHIKW BUKOHAHHS BrpaB (Almusawi,
Durugbo, & Bugawa, 2021). OgauM i3 HalBaKITHBIIIIX MOXK-
nBocTel 3acrocyBanHs LI € mporHo3yBaHHS PU3HKY TPaBM.
3a J101IOMOTOr0 MOJIeNIe MAIIMHHOTO HaBYaHHS MOXKHA aHa-
Ji3yBaTH JaHi NMPO HAaBAaHTAKCHHSA, CTAaH €IWHOOOPIIB Ta ic-
TOpito TpaBM, o0 BUABHTH (akTopm pus3mky. Hampuxman,
LI moxe mependadaTn HMOBIpHICTH OTpUMaHHS TpaBMu. Lle
Ha/la€ MOXIJIMBICTh TPEHEpPaM CBOEYACHO KOPUTYBATH HaBaH-
TaXCHHS IS 3HIDKEHHS pu3nKiB g ciopreMeHiB (Li, & Xu,
2021). 3aBasaxu Bukopuctanuio L1 TpeHepr MOXKYTh CTBOpIO-
BaTH MIEPCOHANI30BaHI TpeHyBalbHI porpaMu. CHCTeMH, SKi
BUKOPUCTOBYIOTh MAIllMHHE HAaBYaHHS, MOXYTh aJaNTyBaTH
MIPOTpaMu 3aJIeKHO Bijl MOKA3HUKIB CIIOPTCMEHA, LiJeH Tpe-
HYBaHHS 1 ICHXOEMOLIIHOTO cTaHy. Lle 0coOmMBO KOPHCHO B
TIepioy BUCOKOI IHTEHCHBHOCTI TPEHYBaHb, KOJIM TPaIHIIiHHI
I IXOIM MOXKYTh He 3a0e3MeUnTH NOTPiOHOT THYYKOCTI IpoIIe-
cy miarotoBku (Rana, & Mittal, 2020). 111 Takox BUKOpHCTO-
BYETBCS JUIA aHANI3y TAaKTMYHMX ACMEKTIB y IrpOBHX BHIAX
CTIOpTy. 3aCTOCYBaHHS alTOPUTMIB U aHANI3Y CYIEPHHUKIB
1 IX cTpaTeriii 103BoOJsI€ KOMaHIAM ITiATOTYBATHCA O MaT4iB
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oimem eexTrBHO. Le mepenbadae aHami3 mOMEpeaHIX MaTUiB,
BHSBJICHHS CITA0KUX MICI[h CYHNEpPHUKIB 1 aanTaIif0 TaKTHI-
HUX cTparerii Ha ocHOBI 3i0pannx manux (Li, & Li, 2022).
OTxe, 3acTtocyBaHHs TexHojorii Il Ta MamMHAOTO HaBYaH-
HS B CIIOPTHBHOMY TPEHYBaHHI J03BOJIS€ 3HAYHO ITIABHIINTH
e(eKTHBHICTH ITiITOTOBKH €AMHOOOPIIB 1 aAaNTyBaTu TPEHY-
BaJIbHI IIPOTPaMH JI0 IHIUBIAyaIEHIX 200 KOMaHIHHAN ITOTPeO.
BipryansHa Ta momoBHeHa peanbHICTh (VR/AR) craroth
BCe OLIBII BaXXIIMBUMH B CIIOPTUBHOMY TPEHYBAHHI 3aBISIKH
nepeBaraM JUIs IPOLECY HaBYaHHS, MOTHBAIi €IMHOOOPIIIB
1 omTuMi3amii mporecy miAroTOBKA. J{oCHimKeHHS OKa3aly,
mo VR-TpeHyBaHHS MOXYTh CYTTE€BO IONINIIUTH TEXHIUHI
HAaBUYKH CHOpPTCMeHiB. Hampukian, BipTyaipHI TpeHyBaH-
Hs 3 0ackeTOOTy 3HAUHO MOKPAIIMIN (i3W9HI Ta KOTHITHBHI
¢yukuii y mitHix moneit. [le migrBepmxye, mo VR-TexHO-
Jorii MOXXYTh OyTH KOPHCHUMH HE JIHIIE U TpoQeciifHuX
CIIOPTCMEHIB, a M sl MHUPOKOTro Koja oci0 Jormomararouu y
po3BuUTKy 0azoBmx HaBWYOK (Yuan, Kamruzzaman, & Shan,
2021). VR/AR-TexHONOTIi CIPUSAIOTH ITiIBUIIEHHIO MOTHBALII{
CHOpTCMeHiB. [HTepaKkTHBHI BipTyasbHI CEpEIOBUIIA MOXYTh
CTUMYIIIOBaTH CIIOPTCMEHIB /10 AaKTHUBHIMIOIO HAaBYAaHHS Ta
TPEHYBaHHS, OCKUIBKH CTBOPIOIOTH HAOIIKEHE 10 PEabHOTO
irpoBe cepenoBHIe 1 3a0€3MEUyIOTh MOXKIIHBICTH B3a€MOIIT
3 BIpTyaJbHUMH TPEHEpaMH 4M cynepHUKamu. Lle no3Boise
3HHU3HUTH TICHXOJIOTIYHUH TATap, OB’ I3aHUH 13 TpaJAUuIliHtHIMA
MeTO/laMHU TPeHyBaHHS, 1 30epertu iHTepec a0 3aHATH (Pan,
2024). BuxopuctanHs VR-TeXHOIOTIH y TPEHYBaHHSIX JT03BO-
JI5i€ 3MEHIINTH PU3HK TPABM, OCKUIBKH CIIOPTCMEH MOXKE Tpe-
HYBAaTHCs B YMOBaxX, MAKCUMaJIbHO HAOIIKEHUX JI0 PEaJIbHUX,
mpote 6e3 (hi3myHOTO MepeHaBaHTAXCHHS. B iHIIOMY BHITAIKY
BIpTyallbHI CUMYJIAIIT MOXYTh OyTH €(EKTHBHUMH IS pea-
OimiTarii micis TpaBM, OCKUTBKH JO3BOJSIOTH IiATPUMYBATH
(i3UYHy aKTUBHICTB i BAKOHYBATH BIIpaBH 0€3 PU3UKY IIOBTOP-
HUX TpaBM. BipTyanbHi miaargopmMu J03BOISIOTH aJaNTyBaTH
TpPEHyBaJIbHI MPOTPaMHU Tl iHAWBITyadbHI TOTPEOH CIIOpPTC-
MeHiB. JlocmimpkeHHs TMoKa3and, mo VR Moxke iHTerpyBatu
JIaHi PO IPOAYKTUBHICTH CIIOPTCMEHIB 1 Ha iX OCHOBI MPOIIO-
HYBaTH CIICIiaJli30BaHi BIIPABH, IO CIIPUSE KPALOMY PO3BHT-
Ky HeoOximHux HaBm4yok (Halder, Saha, & Shaw, 2023). Takum
YHHOM, BIPOBaKeHHS VR/AR-TeXHONOTIH y CIIOPTHBHOMY
TpeHyBaHHi Mae MepeBaru. IX Cili po3misiaTd He JMIe JJis
MTOKPAIIEHHS iIT'0OTOBKHU B PI3HUX HANPSIMKAaX, aJie i sSIK HOBUH
ORI OE3MEYHUH TIIXi/T 10 PYXOBOTO HaBYAHHS.
BripoBamkeHHSs MOOLTBHHAX MTOAATKIB Ta MEPCOHATBHUX
TPEKEpiB y CHOPTHBHE TPEHYBAHHsS CTall0 BAKJIMBUM e€Jle-
MEHTOM iHHOBAIIHOI MisIIFHOCTI CIIOPTCMEHIB i TPEHEPIB B
ennHOOOpCTBaX. MOOUTBHI JOMAaTKH Ta TPEKepH ITO3BOISIOTH
CIIOPTCMEHAaM 1 TpeHepaM y pealbHOMY dYaci BiJCTEKyBaTH
Ba)XITUBI (hi310JIOTIUHI TapaMeTpy (HAIPHUKIIAI, TaKi K 9acTo-
Ta CepLEBUX CKOPOYCHB, PiBEHh AKTUBHOCTI, BUTpaTa €HEepril)
(Zadeh, et al., 2021). BcranoBneHo, 0 BUKOPHUCTAHHS MO-
OUTPHUX JONATKIB AJIT MOHITOPHHTY TPEHYBaIbHOI aKTHBHOC-
Ti IPU3BOIUTH /IO TiABHUIICHHS YCBIJOMIIEHOCTI CIIOPTCMEHIB
PO TPOAYKTUBHICTH iX TPEHYBaHb. 3a JIONIOMOTOIO JIAHHX,
OTPUMAaHUX BiJl TPEKEPiB, TPEHEPH MOKYTh Kpallle TPOBOIUTH
KOHTPOJIb 3a MPOLECOM IMiATOTOBKH Ta NEPCOHAII3YyBaTH Tpe-
HyBaHHS. MOOUTBHI JOMAaTKH 9acTO MICTSATh €IEMEHTH TeiMi-
¢ikarii, mo poOUTH TpeHYBaHHs OLIBII MPHUBAOIUBUMH, OCO-
OJIMBO TS FOHUX CTIOPTCMEHIB a00 MaJopyXoMux ocib (Zhang,

46



ISSN (online) 2523-4196

€EAUHOBOPCTBA
No. 4(34), 2024

2024). €nuHOOOPIII, SKi BUKOPUCTOBYIOTh MOOITBHI TOJATKA
3 eJIeMEHTaMH 3MaraHHs, MaloTh BUIIMH PiBeHb MOTHBALIi Ta
3ally4eHOCTi 10 TIporecy TpeHyBaHHs. L{e Moxke Oyt ocobmm-
BO KOPHUCHHUM [UTSI aMaTopiB 1 JFOICH, SKi TUTBKH IMOYHHAIOTH
3aiimarncst cnoptoM. IlepcoHanbHi TpeKepr MOXKYTh JAOTIOMa-
raTv B KOHTPOJI HE JIMIIE 332 TPEHYBaHHAMM, ajie i 3a 3aralib-
HHUM CTaHOM 3/10pOB’sl ciopTcMeHa. Harmpukinaz, cucremn, ki
aHAJI3YIOTh AKICTh CHY Ta BiJHOBJICHHS, MOXYTb CHUTHANi3y-
BaTH TPO HEOOXimHICTh 3MeHIIeHHS HaBaHTakeHHs (Torres-
Ronda, et al., 2022). Mo0insHi T0OaTKX YacTo MiATPUMYIOTH
¢byHKIIi comiampHOI B3a€EMOIIi, IO TO3BOJISLE CIIOPTCMEHAM
JUTATHCS BIACHUMH JOCATHEHHSMH Ta OTPUMYBATH IIATPUM-
Ky BiJ iHITUX KOpHUCTyBadiB. L{e MOXe MO3UTHBHO BILUTUBATH
Ha MOTHBAIIO Ta NCUXOJOTIYHUN CTaH CIIOPTCMEHIB. Takum
YHUHOM, MOOITBhHI TOJAaTKHA Ta MEPCOHATBHI TPEKEPH MAIOTh
MepeBar, siKi CIPHUAIOTh MOKPALICHHIO €()eKTUBHOCTI TPEHY-
BAJILHOTO TIPOIIECY B €JMHOOOPCTBAX, B TOMY YHCIi CTOCOBHO
30epeKeHHs 3I0pOB’S Ta MOTHBAIII1 CIIOPTCMEHIB.

BripoBapkeHHST XMapHHUX TEXHOJIOTIH Ta ruardopm uis
BiJITaJICHOTO TPEHYBaHHS €JMHOOOPIIIB € BAXIMBIM iHHOBA-
LifHIM KPOKOM y CIOpTHBHIN iHmycTpii. 1li TexHOmOTIi Ha-
JAroTh Oe3Jid mepeBar, sKi MiATBEpKEHI HAyKOBUMH JOCIIi-
JDKCHHSIMH Ta MIPAKTHKOIO.

XMapHi TEXHOIOTii O3BOISIOTH TPEHEpaM 1 CIopTcMe-
HaM OTPUMYBATH JOCTYH IO TPEHYBAIBHHX MaTepiais, Mpo-
rpaM Ta JaHWUX OyIb-7e i OyAb-KOJNH, IO 3HAYHO ITiIBHILYE
e(eKTUBHICTh TPEHYBAJILHOTO Ipouecy. JlocmimKeHHs MoKa-
3yI0Th, 1[0 BHKOPHCTAHHS TEXHOJOTIH JUCTaHLIHHOTO HaB-
YaHHS B CIIOPTHUBHOMY TPEHYBAHHI CIPHUsIE€ TIOKPAIIEHHIO JHC-
LUIUTIHA Ta J03BOJISE CHOPTCMEHAM aanTyBaTH ITiTOTOBKY
3TiJIHO BIacHUX MoxumnBocTel (Yuan, Kamruzzaman, & Shan,
2021). BukopucTaHHs XMapHHX TEXHOJOTIH JO3BOJISE Kpale
aHaJi3yBaTH Pe3yJAbTaTHBHICTh CIOPTCMEHIB y TPEHYBaHHI Ta
orepatuBHO BHOCUTH KopekTuBH (Dobreff, Molnar, & Toka,
2022). XmapHi XpOHOJIOTI{ 3HIKYIOTh MOTpedy y (pi3maHuX
¢dopmax dopmax 30epexeHHs Ta 00poOku iH(opMarii mpo
TPEHYBaHHA B CIOPTi, IO MOXKe OyTH €KOHOMIYHO BHUTiTHIM
JUIsl KOMaH ab0 OKpeMHX criopTecMeHiB. Kpim Toro, 11e 3HnKye
BHUTpPATH Ha OpPTaHi3alil0 TPEHyBaHb, OCKIIBKHU BiAIMamae mo-
Tpeba y Qi3udHii IPUCYTHOCTI TPEHEPIB Ta MIATOTOBIII CIIOP-
TUBHOTO OOMamHaHHSA. XMapHi IIaT(hOpMH CIPHUSIOTH CIIiBI-
pani MK TpeHepamH, JIIKapsSMH Ta CIIOPTHMBHUMH HayKOBIIS-

Mmu. Lle 103BoJIsIE MPOBOAUTH KOJIEKTHUBHUM aHalli3 TPEHYBAaHb
1 cTaHy CHOpTCMEHa, ONTHMI3yIoun #oro miarotoBky (Puce,
et al., 2024). Orxe, BIPOBaKCHHS XMapHUX TEXHOJIOTIH Ta
wiatopM Ui BiJJIAJICHOTO JOCTYIy A0 TPEHYBAHHS MAe
3HAYHI TIepeBaru, Taki SK JOCTYIHICTb, IIEPCOHAII3AIIS, EKO-
HOMIisI pecypciB, OTIEPaTUBHII MOHITOPHHT Ta 3a0€3MEYCHHS
Oe3mexu criopTcMeHiB. Li TexHoMOrii 1omoMararoTb ONTHMI-
3yBaTH TPEHYBAJIBbHUI MPOLIEC, MMIABUIUTH PE3yIbTaTHBHICTD
1 CIPUSIOTH 30epeKEHHIO 3I0POB’ S CIOPTCMEHIB.

VY tabmumi 1 cTpykTypoBaHO iH(OpMaifo, sika MiCTUTh
pe3yabTaTé JIOCTIDKEHHS IOAO OCOOIMBOCTEI HaNpsIMKiB
BIIPOBA/DKCHHS IHHOBAIIHHUX TEXHOJIOTIH B CIIOPTUBHY [IisUTb-
HICTh Y €qHHOOOpCTBAxX (Tabm. 1).

TaxuM 9rHOM, Ha TIIi 3HAYHUX TIepeBar Ta BapiaHTIiB TeX-
HOJIOTi3aIlil CIOPTUBHOTO TPEHYBAaHHS CIIiJ| BUAUIATH pealbHi
MIEPETIOHHN OO IX BHPOBAKEHHS B TPEHYBAJIBHHUN IpOLEC,
SIKI MTOJISTAlOTh B TOCTYMHOCTI Ta BMIHHA iX BUKOPHCTOBYBA-
TH YYaCHUKAaMH CIIOPTHBHOI ITiJTOTOBKH €IHMHOOOPIIB. 3BU-
YaifHO, JTOCTYIHICTh TEXHOJIOTIH HE HiBEeIOBAaTHME HEOOXia-
HICTh PO3YMIHHS Ta BMiHHS €()EKTHBHO iX BHKOPHUCTOBYBAaTH
SK TpEHepaMH, TaK 1 CIOpTCMEHaMH. BiamoBimHO, IS BCiX
O3HAUCHNX HANPSIMKIB PO3BUTKY BaKIMBUM (HaKTOPOM, IO
CTIIPUATHUME SIKICHOMY TI€PETBOPEHHIO IIPOIECy MiArOTOBKH
BHCTYTIA€ PO3pOOKAa KOPHCTYBAIbKUX PEKOMEHJAMLiH, peKo-
MEH[aMii MoJ0 BIPOBAIKEHHS TEXHOJIOTIH B HAaBYAJIBHUX Ta
TPEHYBAIBHUX MPOLEC, a TAKOXK MPOrpaM ITiIBUIICHHS KBali-
¢ikarii Tperepis.

3 orsAy Ha IPOBECHUN aHaTi3 OyJI0 PO3pOOICHO OpieH-
TOBHHH aJI'OPUTM BIIPOBAKEHHS IHHOBALIHHUX TEXHOJIOTIH B
MATOTOBKY €IMHOOOPIIB, SKUH CXEMaTHYHO IpPEICTaBICHUH
Ha PUCYHKY 1.

[TpencraBieHa cxema OMMUCY€e CUCTEMAaTHIHUH MiAXia 10
BIIPOBA/DKCHHS IHHOBAIIIHUX TEXHOJOTIH y MiATOTOBKY €IH-
HOOOPIIB, TPYHTYIOUNCh Ha HAyKOBUX NpWHIMIAX. 3a ii 110-
ITOMOTOI0 MOYKJIUBO MiHIMI3yBaTH PU3UKU BIPOBAHKCHHS iH-
HOBAIlill B MPOIEC MIATOTOBKA CIIOPTCMEHIB Ta 3a0€3MEUUTH
ix Oe3reKy CHOPTCMEHIB, MiABHUINYIOYH ¢(PEKTHBHICTh TPCHY-
BaJBLHOTO TIPOIIECY €IMHOOOPIIIB.

Ha neprromy erarti HeoOXiIHO BH3HAYNATH 3aBIAHHS Tpe-
HYBAJIBHOTO TIPOIECY Ta BHU3HAYUTHCA 3 PECYpCHOIO 0a3010
JUTA 1X BUPIMICHHS Y BiAIOBITHOCTI J0 creH(iKu BUIIIB €1~
HOOOpCTB. Le mepmmii i KpUTHIHO BaXKIIUBUH KPOK, OCKITBKA

Tabauus 1. Oco0/1uBOCTI BIPOBA/IKeHHs] iIHHOBaLiiHMX TEXHOJIOTil B Ipolec CIIOPTHBHOI MIATOTOBKU €1MHO0OpPLIiB

Hanpsamku inHOBaniliHOrO

IlepeBaru po3BUTKY
B/0CKOHAJIEHHS

Ilepenonu BnpoBajx:KeHHsI Ipukaagu TexHoaOrii

MOJIMIIEHHS TOYHOCTI aHaJi3y
pe3yJIbTaTiB;

OITUMI3AIlS TEXHIKH BUKOHAHHS
pyxiB

IHAMBIAyaTi3amis TPeHyBaIbHUX
nporpam;

MPOTHO3YBAHHS PU3HKY TPAaBM

Ludposi TexHomOTIT

HITyuHnii iHTENEKT Ta MallInHHE
HaBYaHHS

MIBUIIEHHS MOTHBAIIIT;
0e3IeyHi YMOBH ISl TPEHYBaHb

BipryanbHa Ta J0NOBHEHA
peabHICTh

MOHITOPHHT TPEHYBaJIbHOT
aKTHBHOCTI;

MOJIIIIICHHS 3a7Ty4eHOCTI
CIIOPTCMEHIB

Mo06ibHI 10AaTKU Ta
MePCOHANIBHI TPEKepH

BiJI€OaHATITHYHI CHCTEMH
(Dartfish), 3D-moznemtoBaHHs

pyxiB (Qualisys)

BHCOKA BapTiCTh 00JIaIHAHHS;
notpeda B crieniaIbHOMY
HaBYaHHI (axiBIiB

CKJIaHICTh 1HTEeTpaLii B
TpajuLiliHe TPeHYBaHHS,
00MeXEHHIT TOCTYI 10 JaHHUX

Alteryx (anamni3 nganux), Gemini
(Benuki MOBHI Mozielti)

HEOOXIHICTh J10IaTKOBOIO

00naIHAHHS; VR-penaxep,

S AR-monatku st (i3HIHAX
TEXHIYHI TIPOOIeMH Yy BIDAB
BITPOBAKCHHI p

Runkeeper (MoHiTOpHHT
6iroBOro HaBaHTAXXKEHHS ),
MiFitness (mepcoHanbHi

TpeKepH)

HEOOXIiIHICTh 10JATKOBOIO
00J1aIHAHHS,

HeQoCTaTHS 0013HAHICTh
CIIOPTCMEHIB

© 2024 Zhohlo et al.
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Buoip Texsomorii

TTaHyRAHHS BIPOBAIDKEHHS

TeCTyBAHHA Ta AJaNTamia

OmniHKa pe3ynsIaTiB

Puc. 1. Anroputm BnpoBa/lzKeHHsI iHHOBALIMHUX TEXHOJIOTIH y MiATOTOBKY €AMHOOOPUIB

MIpaBUJIbHE PO3YMIHHS TOTpeO Joromarae 30CEpeAnTHCs Ha
TEXHOJIOTISIX, SIKI MOXYTbh MPUHECTH HAHOILIBIIY KOPHCTH IS
CIIOPTCMEHIB 1 TPEHEPIB 13 €JMHOOOPCTB.

Hacrynuuii eran nepenbadae BHOIp TEXHOJOTIH, SIKUA
Mae OyTH 0OTPyHTOBaHNM, T Y3TOMXKYBATUCS 3 TOCTaBICHUMHU
3aBIaHHSIMHU TPEHYBAJIBHOTO Ipoliecy. Pi3HOMaHITTS 1ocTyI-
HUX TEXHOJIOTIH Ha PUHKY NOTpedye CHCTEMaTHYHOTO ITijIXO0-
Iy JUIst iX BHOOPY, IO JTO3BOJISIE aaNTyBaTHCS 10 CHEIU(IKH
BUJTYy €INHOOOPCTB.

Jlamni BinOyBaeTbest po3poOKa IJIaHy BIPOBADKEHHS 00-
paHNX TEXHOJIOTIH, 10 BKJIIOYAIOYH: TEPMIH peajizamii; 3amy-
YeHHs pecypciB ((hiHaHCOBI, MaTepiabHi, KaJ[pOBi); METOIUKH
HaBYaHHS ISl CIIOPTCMEHIB 1 TpeHepiB. CHucTeMaTHIHuH 1mijI-
XiJ1 10 TUTaHyBaHHS CIPUsIE€ YCIIITHOMY BIPOBAKCHHIO TEX-
HOJIOTiH, 3MEHIIYIOYM HMOBIpHICTh BUHHKHEHHS HpOOJeM Y
LBOMY TIPOIIECI.

Po3misiHyTi BHIE eTanmM BIPOBA/UKEHHS IHHOBAIIMHMX
TEXHOJIOTIH B TpEHyBaHHS € MiArotoBunMu. Hactymaum era-
oM € Oe3IocepeHs peaizallis po3poOJICHOTO IIaHy BIIPO-
Ba/DKECHHS Yepe3 TECTYBaHHS Ta a/IalTallilo 00paHuX TEXHOJIO-
riii. Crouarky BinOyBaeThCs OUATKOBA anpoOaris 3 aHaIi30M
BIJIMTOBITHOCTI pe3yabTaTiB BUKOPUCTAHHS TEXHOJOTIH TO-
CTaBJIEHNM TPCHYBAJIbHUM 3aBiaHHAM. [litoTHe TecTyBaHHS
TEXHOJIOTI# 03BoJIsi€ 310paru miHHY iH(OpMaIlito, sKa MOXe
OyTH BUKOPHCTaHa JUISl TIOJAJIBIIIOTO BIOCKOHAICHHS.

Ha ix ocHOBI BiOyBa€TbCSl BHECEHHSI KOPEKTHBIB B Me-
TOAW BUKOPHCTAHHS TEXHOJIOTIH Ha OCHOBI OTPUMAaHHX JaHUX.
[To 3akiHUeHHI eTary peaizamii IPOBOAUTHCS eTalbHA OIliH-
Ka pe3yJbTaTiB BIIPOBAPKCHHS 32 CTPYKTYPOIO: UM JIOCSTHYTI
LTI TPEHYBAaHHS; OLIHKAa 3MIiH MapaMeTpiB ITirOTOBJICHOCTI
CIIOPTCMEHIB 3a MOKa3HHUKaMH MOHITOpUHTY. OmLiHKa pe3yib-
TaTiB € KIIOYOBOIO JUIs BUMIPIOBAaHHS €(EKTUBHOCTI BIPOBA-
JUKEHHST IHHOBALIIH.

OTtpumaHi JaHi arpoOartii 00paHUX TEXHOIOT1H BHUCTyIa-
I0Th OCHOBOIO BH3HAUECHHSI MOKJIMBOCTEH 1X ITMPOKOTO BIIPO-
BaJDKCHHS B MPOIIEC IMIATOTOBKH B OOPAHOMY BHII YU CYyMiXK-
HUX BHAAX €JUHOOOPCTB. PO3MIMpPEHHS IOJSI 3aCTOCYBAaHHS
IHHOBALITHNX TEXHOJIOTIH BUMarae aHaiizy e()eKTUBHOCTI Ha
PI3HUX PIBHSX MiATOTOBKM €IMHOOOPIIIB, IO CTIPHSE OLIBIIO-

Cuucok Jgiteparypu

Ahir, K., Govani, K., Gajera, R., & Shah, M. (2020). Application on
virtual reality for enhanced education learning, military training
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My OXOILTCHHIO 1 BIIPOBA/KCHHIO IHHOBAITIH.

TakuM YHHOM, HE3BaXKAFOYM HA BCTAHOBJICHI ITEPEIIOHH
HAa IUISAXY BIIPOBAKCHHS IHHOBAIIITHAX TEXHOJIOT1H B IIpoIiec
MIJTOTOBKH €IMHOOOPIIIB HEepalioHAIFHO HEXTYBAaTH TIepeBa-
rame, 0 BOHU CTBOPIOIOTh. B aHami30BaHUX IOCIIIKCHHS
OOIPYHTOBaHO BUKOPUCTAHHS OKPEMHX TEXHOJIOTiH, BCTAHOB-
JICHO MOJKJIMBOCTI 1X BIIPOBAKCHHS B HABYAJILHUX Ta TPCHY-
BaJIbHHUU MPOLIEC €MHOOOPIIIB. BilbIIicTs TOCTIIKEHD TPYH-
TY€ThCS Ha TIepei0aYeHH1 SIKiCHUX ITePETBOPEHB TPEHYBaIbHO-
TO TIPOIIECy CIIOPTCMEHIB Yepe3 BIPOBAHKCHHS 1HHOBAI[IHHUX
TEXHOJIOT1H He JIUIIIE SIK JOTTOBHEHHS JI0 TPCHYBAaHHS, a K pe-
JIBHOTO (haKTOPy MOJIEpHI3alii poIecy MiArOTOBKU B CIIOPTI.

BucHoBkn

[IpoBenene mocmimkeHHs OyII0 30cepeHKEHO HAa BUBUCH-
Hi aKTyaJbHUX [UIAXIB BIPOBAHKEHHS IHHOBAIIHHUX TEXHO-
JIOTifl y CIIOPTHBHY IisUTBHICTH €AWHOOOPIIB. BeTaHOBIEHO,
IO IHHOBAIIMHI TEXHOJIOTIl CTalTh KIYOBUM YHWHHUKOM
MiIBUIIEHHS €(EKTHBHOCTI MiATOTOBKH enuHOOOpmiB. Ciix
OYiKYBaTH, MO I(POBI TEXHOJOTIT BKIIOUAIOUN IITYIHUN iH-
TEJIEKT, BIpTyallbHYy 1 JOMOBHEHY pPEalbHICTh, BUKOPUCTAHHS
MOOITHPHHX TOJATKIB Ta MEPCOHANBHUX TPEKepiB B ManlOyT-
HBOMY 3MIHATH MIIXOOW A0 TPEHYBAaHHS B €IMHOOOPCTBAX.
e BinOyBaeThcsa yepe3 MOKPAMICHHS 3BOPOTHOTO 3B’SI3KYy Ta
MOHITOPHHTY TiATOTOBKH CIIOPTCMEHIB, IHAMBITyami3alii Tpe-
HYBaJIbHUX [IPOTpaM Ta ITiIBHUIICHHS OC3IIeKH B TPEHYBaHHSIX.
Ha ocHOBI npoBeaeHOro aHajizy MOXHa CTBEpIDKYBAaTH, IO
BIIPOBA/DKEHHSI TEXHOJIOTII B CIOPTHBHY IPAKTHKY HE TIIbKU
MiBHUINY€ SAKICTh TPCHYBaHHS CIIOPTCMEHIB, ale i Crpuse iX-
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BikoBi 0co6amBOCTI ON1IMNINCbKUX YeMMNiOHIB
B CNOPTUBHIN 60poTbL6I

Tpomnin 0. M.

Xapriscoka Oeporcasna akademisa Qisuunoi Kynomypu,Xapkis, Ykpaina

AHoTanisa

Mera: BU3HAUUTH BIKOBI 0COOIMBOCTI OIMIIMCHKNX YEMITIOHIB B TPhOX CTHJISIX CIIOPTHUBHIHM O0pOTHOH (TpeKo-prMChKa, BiIbHA
Ta )KiHOYA).

Marepias Ta MeToau. J{ocmimkeHo Bik oniMIiichkux yemmioHiB 3 1896 poky mo 2024 pik B TphOX CTHIISIX CIIOPTHUBHIN O0POTH-
6u: rpexo-pumMcbka (29 Omimmian), BinbHA (27 Omimiian) Ta xinoda (6 Omimmiazn). Besoro mpoananizoBano 455 criopTCMeHiB:
rpexo-puMchka (n=214), BineHa (n=211) ta xino4a (n=30). Buxigui qani BucTymis 6opiiB B3:Ti 3 caitty UWW. V nocmikeHHi
BHUKOPHCTOBYBAJIUCS HACTYITHI METO/IM: aHAJIi3 HAyKOBO-METOAMYHOI iH(popMalii Ta ykepeln [HTepHeTy; aHai3 MPOTOKOMIB 3Ma-
rajgbHOI JisTIbHOCTI; METO/IM MAaTEMaTHYHOT CTAaTUCTUKH.

Pe3yabraTu: aHasi3 BIKOBUX 0COOIMBOCTEH OJMIIMITIHCHKIX YEMITIOHIB 3a JOCIIIHUIBKAN NepioJl T0Ka3as, 110 B TPEKO-PUMCHKIN
00poThOI cepe/THil BiK CIIOPTCMEHIB KOMUBAEThCs 3 24,1 pik 10 32,8 pokiB; B BUIbHINA 00poTh0i — 3 23,0 pokiB 10 29,6 poKiB;
B KiHOYIi 00poThOI — 3 20,3 pokiB 10 27,5 pokie. HaiimosoaimomMy 4yemiioHy B rpeKo-puMChKiid 60poTh0i Oyiio 18 pokis Ta §
MicsLiB, a Halgopociimomy Oyio 41 pik 11 micsuis. Halimosonmomy uemiiony B ButbHi#H 00poTh0i Oyio 19 pokis Ta 8 Micsiiis,
a Haiinopociimomy 0yio 40 pokiB 4 micsis. B skiHOYiit 60poTHO1 HAHMOIIO/IIIO Ta HAMOPOCTIIIOK YSMITIOHKOK OyIia OfHa i
TaX cama 0OpurHS, sKa IpUiiMalia y4acTh Ha 4oTUpbox OuiMIiazax Ta BUrpaja 4otupu 3oi0ti meaaii. Ha nepmoi Onimmiai
iii O6yno 18 pokiB Ta 2 micsui, a Ha 4eTBepToi — 32 poku. HaiiturynoBanuii 6operb KyOMHChKHI BakkoBaroBuk Mixain Jlonec,
SIKMH NPUIHSB ydacTh Ha micThox OJMITICBKUX irpax Ta 3100yB IT’SITh 30J0THX Mealeid. byio BuaeneHo ciM erariB eBOJIIO-
LIITHOTO PO3BHUTKY CIOPTHBHOI 60poThON. HaliMeHbHii cepe/iHil BiK CIIOCTEPIraeThesl y CIIOPTCMEHIB Ha MEPILIOMY €Tarli SIK B
IPEeKO-PUMCHKIN 00poTh0i (25,39 pokiB), Tak 1 B BuIbHIH 00poTh0i (23,92 pokn). Haiibinbimii cepenniii Bik crioprcMeHiB OyB
Ha JIpyromy erarti y 60piiB Irpeko-puMcbkoro ctiist (29,36 pokiB) Ta ButbHOTO ¢TI (27,52 pokiB). XKiHoua OopoThba yBinuia
B iporpamy Ounimmilchkux irop 3 2004 poky, TOMy BOHA € TUIBKH Ha OCTaHHIX JBOX eranax. CepeqHiil Bik O0pYHHb HE Ma€ CyT-
TEBOIO Pi3HUII Ha IuX eranax. CiiJ 3BepHYTH yBary, 10 Ha OCTAHHbOMY €TaIll y OOpIIiB IPEKO-PHUMCHKOTO CTUIISI CEpeHIH BiK
Maiike Ha YOTUPHU POKHU OLIBII HIXK Y MPEJCTaBHUKIB BUIBHOI Ta )KiHOY0T OOpPOTHON.

BucHoBku. [TpoBeneHe 1ociiKeHAS Jall0 MOXIIUBICTh BU3HAYUTH BIKOBI OCOOIHBOCTI ONIMITIHCHKUX YEMITIOHIB Y TPHOX CTH-
JISIX CTIOPTUBHIA 00poTHOi. Pe3ynmbrati nociiHKeHHS MOKa3alH, 0 CIIOPTCMEHH 3Marajics y IHPOKOMY BiKOBOMY Jiana3oHi
(18-42 poxwm), cepenHiii Bik cTaHOBUB 27,82+9,77 pokiB. BinbmIicTs ciopTcMeHiB 0yi10 BikoM Bif 22 10 32 poKiB, IO CTAHOBUIIO
80 % Bix 3aranbHOI KUTBKOCTI. BcTaHoBIEHO, 10 B IpeKO-pUMCHKii 60poTh0i cepeHiii Bik crioprcMeHiB Beix OmiMmian 1ocTo-
BipHO BHIe (p<0,05), UM B BiIbHIN Ta *KiHOUiN O0poTHOi. BusBICeHO, 110 KIHKH OYJIM MOJIOAIII 32 YOIOBIKiB. Takok criocTepi-
raBcs e(peKT BaroBoi KaTeropii, mpu IIbOMY JIETTIIi O0pIli OYIIM MOJOIIIAMH 32 BaXXUNX OOPIIiB.

Kirouori ciioBa: OsimmiiichKi irpu, YeMITiOH, BiK, BaroBi KaTeropii, ClopTuBHa 00poTh0a, Mealli, mpaBuia.

Abstract

Age characteristics of Olympic champions in sports wrestling

Tropin Y.

Purpose: determine the age characteristics of Olympic champions in three styles of sports wrestling (Greco-Roman, freestyle
and women's).

Material and methods. The age of Olympic champions from 1896 to 2024 in three styles of sports wrestling: Greco-Roman (29
Olympiads), freestyle (27 Olympiads) and women's (6 Olympiads) was studied. A total of 455 athletes were analyzed: Greco-
Roman (n=214), freestyle (n=211) and women's (n=30). The raw data of the wrestlers' performances is taken from the UWW
website. The research used the following methods: analysis of scientific and methodological information and Internet sources;
analysis of competitive activity protocols; methods of mathematical statistics.

Results: the analysis of the age characteristics of Olympic champions during the research period showed that in Greco-Roman
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wrestling, the average age of athletes varies from 24,1 years to 32,8 years; in freestyle wrestling - from 23,0 years to 29,6 years;
in women's wrestling - from 20,3 years to 27,5 years. The youngest champion in Greco-Roman wrestling was 18 years and 8
months, and the oldest was 41 years and 11 months. The youngest freestyle champion was 19 years and 8 months, and the oldest
was 40 years and 4 months. In women's wrestling, the youngest and oldest champion was the same wrestler who took part in four
Olympics and won four gold medals. She was 18 years and 2 months old at the first Olympics, and 32 years old at the fourth. The
most decorated wrestler is Cuban heavyweight Mijain Lopez, who participated in six Olympic Games and won five gold medals.
Seven stages of the evolutionary development of wrestling were identified. The youngest average age is observed among athletes
at the first stage both in Greco-Roman wrestling (25,39 years) and in freestyle wrestling (23,92 years). The greatest average age
of the athletes was at the second stage in the Greco-Roman style (29,36 years) and freestyle (27,52 years) wrestlers. Women's
wrestling has been included in the program of the Olympic Games since 2004, so it is only in the last two stages. The average
age of the wrinkles does not have a significant difference at these stages. It should be noted that at the last stage, Greco-Roman
wrestlers have an average age of almost four years more than representatives of freestyle and women's wrestling.

Conclusions. The conducted research made it possible to determine the age characteristics of Olympic champions in three styles
of sports wrestling. The results of the study showed that the athletes competed in a wide age range (18-42 years), the average age
was 27,82+9,77 years. The majority of athletes were between 22 and 32 years old, which accounted for 80 % of the total number.
It was established that in Greco-Roman wrestling, the average age of athletes of all Olympiads is significantly higher (p<0,05)
than in freestyle and women's wrestling. It was found that women were younger than men. There was also a weight category

effect, with lighter wrestlers being younger than heavier wrestlers.

Keywords: Olympic Games, champion, age, weight categories, sports wrestling, medals, rules.

Beryn

CropriBHa 00pOoThOa € OfIHIEK 3 HAWAABHINIMX 1 Hali-
MIPECTIKHILIMX JIUCIUILTIH Y CBITI CIIOPTY, IIPUBEPTAIOYH yBa-
I'y MUIBHOHIB IIaHYBaJIbHUKIB Ta YYaCHHKIB 3 yChOTO TI100aJIb-
HOTO cITiBTOBapHCTBa. [IpoTarom 6ararbox CTOJITH CIIOpTCME-
HU 1 CIIOPTCMEHKHU 3BEJIMYYBAIMCS CBOIMH JOCSATHEHHSIMH Y
LIOMY MHCTEIITBI, YIOCKOHAIIIOIOUM TEXHIKYy Ta (i3nu4Hi 371i0-
HOCTI, BTUTFOIOUHM Y cO01 SIK Kpacy pyXiB, Tak i cuiry Boui (Tpo-
miH, Ta iH., 2022; Shandrygos et. al., 2023; Tiinnemann, 2013).

Haii0inpio0 Ta HaWIPECTHIKHIIIOW CIIOPTUBHOIO I10-
nieto € OmiMmiiicbki irpu. ONIMIIACHKI IrpH € HAWOUTBIIUM
CTIIOPTHBHUM 3aXO0JIOM, 1[0 00>€IHY€ aTJIETIB 3 YChOTO CBITY B
Jyci 3MaraHHs, JOCATHEHb i €AHOCTI. IX icTopis Hamiuye TH-
CSIYOJITTS 1 € MPUKIAZOM TapMOHIT MK (PI3UYHHM 1 JTyXOB-
HUM PO3BHUTKOM JIFOJJMHU. 3 MOMEHTY BiJJPOJKEHHS Cy4acHUX
Ounimmilichkux irop y 1896 porii BOHH CTajau CUMBOJIOM CIIOP-
TUBHOI IepeBary, Mi>KHaAPOIHOT 371ar0/I1 Ta KyJIBTYPHOTO 00Mi-
Hy (Pomanenko Ta iH., 2021; YoboTkKo Ta iH., 2022; Pashkov
et. al., 2021; Tropin et. al., 2023).

OuniMIIKCBKI irpH, IO MPOBOJSITHCS pa3 Ha YOTHPH POKH,
€ apeHolo, /e 3yCTPIYaloThCs HAMKpalll CIIOPTCMEHHU CBITY,
3Mararo4Kch 3a 3BaHHS YeMITiOHa B PI3HUX BHJAxX cropry. Bes
GaraTopivHa i JrOTOBKa BUCOKOKBaIi(piKOBAaHUX CIIOPTCMEHIB
CTpsIMOBaHA Ha y4acTh Ta 3aBOIOBaHHs Mesaineil irop OximMiia-
i (Matkarimov et. al., 2024; Shandrygos et. al., 2022).

AmHaiiz ocTaHHIX MyONiKaIiil J103BOJISIE CTBEPIXKYBATH,
10 32 OCTaHHI POKM 3HAYHO 3pOCia KUIbKICTh Ta SKICTh Ha-
YKOBHX JOCIHIPKEHb NP0 3MarajibHy MisUIBHICTh Y PI3HUX BHU-
nax cropty (boluenko Ta iH., 2023; Pomanenko, Ta iH., 2020;
Shandrygos et. al., 2023). BuBueHHs 3MaraibHOI TisSUTBHOCTI
JIall0  MOXJIMBICTB: BCTAHOBHUTH TEPCHEKTUBH  ITiATOTOBKH
JIETKOATIIETIB B yMOBax BoeHHOro vacy (boOpoBHuk, Ta iH.,
2022); BU3HAYNTH OCHOBHI MOKA3HUKHU 3MarajibHOI AisUTbHOCTI
CJIITHUX J3I0MOICTIB JIETKUX BaroBux kareropiii (boitueHko, &
Hlanapurock, 2023) Ta BaKKUX BaroBux kareropiii (boituenko
Ta iH., 2023); BUABUTH TEXHIKO-TaKTUYHI [Iii, IKi HaiyacTiIie
MIPOBOUIIUCH OopIsiMu BistbHOTO cThits ('ostoxa Ta iH., 2022);

MIBECTH MIJICYMKH Ta BU3HAYUTH OCHOBHI MPOOJIEMH Ta LTSI
XM PO3BUTKY OJiMIIiHiCbKUX BHIIB criopty (/IprokoB Ta iH.,
2021); po3poOmiIn MOJCIbHI XapaKTePUCTUKU 3MarajibHOT Mi-
STBHOCTI MpoeciiHuX OINIIIB 3MilIaHUX €MUHOO00PCTB MMA
(Tropin et. al., 2022); mixkpecauiau HaiiedexTHBHIII Aii, TeX-
HIKY Ta aJanTyBajH ii 1iJ| BAKOHAHHS IEBHUM CHOPTCMEHOM,
mo0 pocsartu ycmix B kapare (BepOosara, & PomaneHko,
2023); BUIUNIN ITPOBI XapaKTEPUCTUKU OacKkeTOOICTIB pi3-
Horo irpoBoro amiutya (ITomemniukosa, Ta iH., 2022); BUABUIH,
10 IS TPOTHO3YBAHHSI CIIOPTUBHOT PE3YJITATUBHOCTI Ta CTa-
HOBJICHHSI CIOPTHBHOI Kap’€py HAMOUIBII BAYKIIUBUM € TIEPiOj
nopocioi 6oporsou (Jlatumes & Tpomin, 2020).

Jlesiki OCHIPKEHHST CIIPSIMOBAaHI Ha BUBYEHHS BIKOBHX
ocobmuBocreii ciopremenis. B.O. I'purop’es, & I.B. Kopo-
OeiinikoB (2024) BU3HAYWIM CyYacHi MpOOJIEMH CreliaibHOT
CHJIOBOI MIJATOTOBKU B TaiJaHACHKOMY OOKCI ISl CIIOPTCME-
HIB pi3HuX BikoBux rpyn. O.B. Mimak rta iH. (2023) BusiBu-
JIM OCHOBHI MOTHBH, sKi (OpMYyIOTH CTIMKMH iHTEpec 10 3a-
HSTh BECIIyBaHHSM aKaJeMIYHIM CIOPTCMEHIB PI3HOTO BIKY.
M. Latyshev and et. al. (2022) BcTaHOBWIH, IO BiAHOCHHUI
e(eKT BiKy He BIUIMBAE Ha JIOCSITHEHHsI yCIIiXiB y 00poThOi Ta
HIBEJTFOETHCS HAa JOPOCIIOMY €Talli, a HAHOUIBIINI BIUIMB Bij-
HOCHOTO ¢()eKTY BiKy CIIOPTCMCHIB BHSIBJICHO Ha KaJETCHKOMY
piBHi. FO.A. Panuenko & B.B. Koctiouenko (2024) Bu3Hauu-
I IPpOOJIEMH OMOJIOZPKEHHS Cy4acHOT'0 MacOBOTO CIIOPTY Ha
npuKiIazl KiyoiB 3 equHOOOPCTB (HeoiMIiiichbki Buan). B.M.
Crenanenko & B.B. Ilorpe6uuii (2022) BusiBUIM BIKOBI 0CO-
OJIMBOCTI MMOKA3HUKIB €()EKTUBHOCTI 3aXUCHUX TAKTUIHUX I
toHux QyroomictiB 11-15 pokis. E. Malchrowicz-Mosko and
et. al. (2020) BcTaHOBHJIM 3B’5I30K MI’K BIKOM Ta JIOCBITOM Tpe-
HYBaHHsI CIIOPTCMEHIB B OoloBux mucreurnax. C. Ma (2023)
[poaHasi3yBaB BIKOBI IPaHUIIl €IITHAX OIMIIB 3MILIAHUX €M~
HoOOopcTB MMA.

TakuMm 4MHOM, aHalli3 HassBHUX JAHUX MOKA3Ye, 10 MPO-
Os1eMa BUBUYCHHSI BIKOBHX 0COOJIMBOCTEN B PI3HUX BUJIAX CIIOP-
Ty € aKTYaJIbHOI TEMOFO JIJIs IPOBEACHHS CICIIaJbHUX JOCTi-
JOUKEHb 1 BUMarae OuIbll IITMO0KOTO BUBUEHHS.
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3B)5130K JOCJHiIAKeHHS] 3 HAYKOBHMH MpOrpaMami,
IUTAaHAMH i Temamu. J[0CITiPKEHHSI IIPOBOIMIIOCS BiAOBIIHO
JI0 TEMH HayKOBO-JOCHIHOT po60oTH XapKiBChKOI JepKaBHOT
akajemii QiznaHOl KynbTypu «OnTHMI3alisi TpPEeHyBaJIbHOTO
mporecy B €IMHOOOpCTBax» (HOMep Jep)KaBHOI peecTparii
0121U112873).

MeTa fqociizkeHHSI — BH3HAUUTH BIKOBI OCOOJIMBOCTI
OJIIMITIHCHKHUX YEMITIOHIB B TPHOX CTHJISX CIIOPTHBHI OOPOTH-
0 (rpeKo-puMChKa, BITbHA Ta )KIHOYA).

Marepian Ta MeTOAU AOCTiIKEHHS

JlocmipkeHo BiK ONMIMIIHCHKMX YeMITioHiB 3 1896 poky
mo 2024 pik B TPhOX CTWISAX CIIOPTHUBHIH OOpOTHOM: Tpe-
ko-puMcbka (29 Omimmian), ButeHa (27 Omimmian) Ta KiHO-
ya (6 Omimmian). Beporo mpoananizoBano 455 criopTcMeHiB:
rpexo-pumchka (n=214), BinpHa (n=211) Ta xiHoua (n=30).
Buxingni nani BuctyniB Oopuis B3ati 3 caiity UWW (https://
unitedworldwrestling.org/article/wrestling-debut-ranking-
series-2024).

Y nocnijmKeHHI BUKOPHCTOBYBAIMCS HACTYITHI METOJIH:
aHaJi3 HayKOBO-METOMUYHOI iH(opMarii Ta mKepen [HTepHeTY;
aHaJIi3 MPOTOKOJIIB 3MaraibHOI ASUTEHOCTI; METOAN MaTeMaTHd-

HOI CTaTHCTHKH.

Pe3yabraTu gociiizkeHHs: Ta iX 00roBopeHHs

AHai3 HayKOBO-MeTOANYHOI iH(pOpMAIIii Ta iHTepHET-pe-
CypCiB JO3BOJIIB BU3HAYHTH, IO TOCIIKCHHS PI3HUX TTapame-
TpiB, B TOMY YHCIIi, BIKOBUX OCOOIMBOCTEH BEIyUHX CIIOPTC-
MEHIB CBITy € BaXJIMBHM B cropTuBHIA Haymi (Boifuenko,
2022; Tonoxa, & Pomanenko, 2021; Ma, 2023; Latyshev, and
et. al. 2022).

AHaii3 BIKOBUX 0COOIMBOCTEH ONIMITIHCHKIX YEMITIOHIB
3a JOCTITHUIBKUI TIepiojl MoKa3as, M0 B TPEKO-PUMCHKiil 00-
poTB0i cepenHiii Bik CIIOPTCMEHIB KOMHUBAETheA 3 24,1 pik 110
32,8 pokiB; B BibHIH 60poTh0i — 3 23,0 pokiB 10 29,6 pokiB; B
XKiHOo4il 60poThOi — 3 20,3 pokiB 10 27,5 pokis (Tadm. 1).

HaiimomoamumM 9eMItioHOM B TPEKO-PUMCHKiH 00poThOi
craB Icmambek Anb6ieB B BaroBiit kateropii 60 kr Ha Omimmiii-
cpkux irpax 2008 poky, Ha To# 9ac oMy Oyimo 18 pokiB Ta 8
MicAmiB. A HalimopocimmM yemmionoM € Mixain Jlomnec, Ba-
roBa kateropis 130 kr, Omimmiticeki irpu 2024 poxy, Bik 41 pik
11 micsani. Takox 1eit Oopers € HANTUTYIIOBAHUM CIIOPTCME-
HOM CBITY, BiH IpHifMaB y4acTh B mricTbox Omimmiagax (2004,
2008, 2012,2016,2021, 2024 pokiB) Ha SKUX 3100YB I’ SITh 30-

Tabauus 1. Cepenniii Bik oniMmilicbkux 4emMmnioHiB B CIOpPTUBHii 00poTHOi

I'pexo-pumcbka 6oporbda (n=214), Bik BisnbHa 6opornda (n=211), Bik Kinoua 6opornda (n=30), Bik
OL pix - Mini- Makcn- . Mini- Makcn- . Mini- Makcu-
Cepenniii . . Cepenniii . . | Cepenniii . .
MaJdbHUH MaJabHU MaJdbHUN | MaJbHUM MaJIbHHUI | MaJdbHUHT
1896 24,6 20 30 He npoBomnmuch He npoBomnich
1904 He npoBounuck 24 4 | 22 | 29 He npoBounuck
1906 25,5 24 27 He npoBoaunuch He npoBounuck
1908 25,5 23 29 232 | 21 | 27 He nipoBoinch
1912 26,0 23 28 He npoBonunuce He npoBounuck
1920 32,8 25 41 26,8 22 33 He npoBoguiich
1924 28,0 22 37 25,6 22 35 He npoBoaumnuch
1928 26,7 24 29 28,0 23 36 He nposoauucs
1932 31,7 25 37 27,4 22 34 He npoBoaumnich
1936 28,0 25 33 29,6 24 34 He npoBoaunucs
1948 28,9 26 34 28.8 23 39 He npoBounuck
1952 29,5 21 37 28,3 22 40 He npoBoaunics
1956 29,9 25 32 25,1 21 29 He npooauucs
1960 28,1 24 32 26,6 23 29 He npoBoguich
1964 26,0 22 32 26,1 21 31 He npoBoaunucs
1968 27,1 24 29 28,8 23 34 He nposoauiucs
1972 27,0 22 40 25,7 22 35 He npoBoumnics
1976 25,0 21 28 24,8 21 31 He npoBoaunucs
1980 26,1 23 31 23,6 20 29 He npoBounuck
1984 24,9 22 29 24,7 19 27 He npoBoaunich
1988 25,2 21 29 26,9 22 32 He nposoauucs
1992 24,9 24 30 26,7 21 32 He npoBoguiich
1996 26,0 20 31 26,4 21 36 He npoBoaunucs
2000 26,9 21 30 25,4 23 29 He npoBounuck
2004 24,1 21 30 25,1 21 30 20,3 18 22
2008 25,1 19 30 27,1 21 33 24,5 20 28
2012 25,7 22 30 243 20 26 27,5 21 31
2016 27,3 24 34 23,0 20 26 25,2 22 32
2021 30,7 25 39 25,2 21 31 26,0 22 30
2024 28,2 21 41 26,5 21 31 23,3 20 31

[pumiTka: * - B npoMy pori OmiMmiiiceki irpu Oynu mpoBeeHi 6e3 po3AiTy Ha BaroBi Kareropii, Tomy OyB B3SITHI BiK CIIOPTCMEHIB, SIKi

3aiinsn 1-5 micie
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motux Menaneit. Crig Takox BigzHauutu Bindpiena [iTpiva,
SIKUH OOpOBCs ciM paziB Ha ONIMITIHCHKUX iTpaX: YOTHPH Pa3H
IO TPEKO-PUMCEKii 00poTr6i (1956, 1960, 1964, 1972 pokiB)
Ta TPH pas’ o BUTBHIHM 00poTrdi (1960, 1968, 1972 pokis) Ta
3100yB OHY 30JI0TY, OJHY CpiOHY, IBi OpOH30B1 Meaai.

Haiimomoammm gemiiioHoM B BibHIH 60poTh06i cTaB Ca-
6an TpcTena B Barosiii kareropii 52 kr Ha OMIMITIHCHKUX irpax
1984 poxky, Ha TOif wac oMy Oymo 19 pokiB Ta 8 micsmiB. A
HAWIOPOCIIIIMM YeMITiOHOM € ApceH MeKOKimBinii, Barora
kateropist +87 xr, Omimmiiiceki irpu 1956 poky, Bik 40 pokiB
4 wmicsmg. HaittutynmoBanuii 6opeus bpyc baymrapraep, BiH
mpuiiMaB y4acTh B 4oTupbox Omimmiamax (1984, 1988, 1992,
1996 poxiB) Ha sTKUX 3100YB NIBi 30JI0THX, OIHY CPiOHY Ta OTHY
Opon3oBy Memanb. Ciif Takox Bim3HaunTH Aprypa TaiimasoBa
(ygacHuk gotupbox Omimmian Ha SIKUX BHTPaB TPU 30JI0Ti Ta
OZIHY CpPiOHY Mezaib, ajie JBOX 30J0THX Meayeil HOoro JTNIIH-
110 BeecBitHe antunoninrose areHTcTBO (WADA)).

Haiimomoamoro 4eMmnioHKO0 B KiHOUiH 00poTHOi cTana
Kaopi 4o B Barosiii kxareropii 63 kr Ha OMMITIHCHKUX irpax
2004 poxy, Ha TOi yac it Oymo 18 pokiB Ta 2 micsmi. Takox
BOHA CTaja i HAWAOPOCIIIIO YeMITIOHKOIO B BaroBiil Karero-
pii 58 xr Ha OmiMmiticekux irpax 2016 poky, B Bimli 32 poKwH.
Kaopi 4o € HaWTUTYI0BaHOIO OOPYMHBOIO, BOHA IMpHAMAaIa
y4acTh B 4oTHpbox Omimminicekux irpax (2004, 20008, 2012,
2016 pokiB) Ta YOTHPH pa3H CTaBaja YEMITIOHKOIO.

OcHOBHIM (haKTOPOM, 110 BU3HAYAE 3MArajibHy Ta TPEHY-
BaJIbHY AISUTBHICTH OOpIIB € mpaBuia. HaBiTe He3HAYHI 3MiHA
B HUX BigOMBAIOTHCS HA AKICHUX Ta KUIBKICHHX MOKa3HUKaX
3MarajibHOI AiSUTFHOCTI Ta METOMIII MiATOTOBKH CIIOPTCMEHIB
(boituenko, & bensainos, 2017; Sanchez, and et. al., 2013;
Tropin, & Chuev, 2017).

[IpaBuna 3Maranp — Iie¢ TOJOBHUM OQIIiiftHAN poOoUmii
JOKYMEHT, 3MICT SIKOTO IOKJIQJ€HO CHCTEMY HpPOBEACHHS
BCIX pI3HOBHUIB 3Maranb. BOHH € OCHOBHUM JDKEpeNoM, II0
BH3HAYA€ KOHIENTYaJbHY OCHOBY IIATOTOBKM 10 HHUX. EBO-
JIOIIHMHI EePEeTBOPEHHS, 110 BHOCSTHCS /10 MPaBHJ 3Marasb,
Ha/Ial0Th BUPIMIAJIBHUH BIJIMB Ha PO3BHUTOK, BIOCKOHAIECHHS
Ta 3pocTaHHs MOMyNsIpHOCTI OopoTedm y cBiti (Tuychievich,
2024; Tinnemann, 2013).

Binkomn MixHapogHUN ONIMIIICEKANA KOMITET BIIEpIIE
3aTBEpAMB €IMHI TIPAaBUIIA 31 CIIOPTUBHOI OOPOTHOM Harepemo-
mHi [ Onimmiiicekux irop 1896 poxy, BinOyBaroThCs X MOCTiHHI
3MiHH. 3MiHU y TpaBUJIaX BiIOyBaIUCs 32 TAKUMH HAIIPSIMAMHU:

1. 30impIIeHHS KITBKOCTI BaroBUX KaTeropiid, i 3 1996 p.
3MEHIICHHS.

2. CKOpOYEHHS Yacy CyTHUKH Ta ii (hopmary.

3. 3mina ¢opmu kmmMa (OyB kBagpar 10x10 M, craB

KpyT IiameTpom 9 m).

4. 3minn y cymaiBetsi (1965 p. Oymo BBeICHO BiIKpUTE
CYILIIBCTBO, IPUHHATO €JUHY CYANIBCHKY KECTUKYJISAIIIO).

AHaTITHIHAN MAXI J0 €BOTIOIIITHOTO PO3BUTKY ITPABHI
3MaraHb 3 MOMEHTY IXHBOTO OQIIiIfTHOr0O BUHUKHEHHS JI03BO-
JIUB BUSBUTH AWHAMIKY 1X 3MiH, yMOBHO C(DOPMOBaHUX i3 CEMH
eramiB: 1) ¢dyrgamenTanpHe ctaHoBieHHS (1896-1916 pokn);
2) nHaxormmayBansHUH (1917-1937 pokn); 3) 3actiitanii (1938-
1947 poxn); 4) nporpecyrounii (1948-1969 pokmu); 5) HeKoH-
crpykruBHUit (1970-1994 pokn); 6) momrykoBuii (1995-2012);
7) cyqacHwmii (3 2013 mo TenepimHii Jac).

B Tabmumi 2 mpeacraBieHi BIKOBI 0COOIUBOCTI ONIMITIH-
CHKMX YEMITIOHIB Ha PI3HUX €Tarax EBOJIOIIHOTO PO3BHUTKY
cropTuBHOI 60poThOHN. CrIoCTEepiracThcs HAMEHBIINHN Cepel-
Hilf BIK Ha MEPIIIOMY €TaIli sIK B TPEKO-PUMCEKiif (25,39 pokiB),
TaK B BUTBHIN 60poTh0i (23,92 poxu). Haitbinemmit cepenniit
BiK CIIOPTCMEHIB OyB Ha JPyroMy eTari y OOpIIiB TPEKO-PIM-
cpKoro (29,36 pokiB) Ta BimbHOTO cTIIA (27,52 poki). XKiHo-
4ga 6opoTrba yBinuia B nporpamy Omimmiiicekux irop 3 2004
POKIB, TOMy BOHA € Ha OCTaHHIX IBOX eramax. CepemHill Bik
OOpYHMHB HE Ma€ CYTTEBOIO Pi3HMUIN HA X eTamax. Ciif 3Bep-
HYTH yBary, 0 Ha OCTaHHBOMY €Tarli y OOpIiB TPEKO-PHM-
CBKOTO CTHIISL CepeNHill Bik Maike Ha YOTHPH POKHU OLITBII HiXK
y TpeACTaBHUKIB BUTBFHOI Ta XiHOU0i 60poThOm. Lle MoxIHBO
MTOSICHUTH THM, II[0 BiJIbHA Ta jXiHOYa O0poThOa OiLIBII TUHA-
MigHa Ta MoTpedy€e BUCOKOTO PiBHS PO3BUTKY IIBHIKICHUX Ta
KOOPIMHAIHIX 31i0HOCTEH, AKi 3 BIKOM 3MEHITYIOTHCS.

[Moni6OHi mocmimpkeHHs OyH MPOBENEHHI i B IHITNX BHIAX
cnopry. Tak, A.l. bazineBcekwii (2011) aHamizyBaB BikoBi 0CO-
O6muBOCTI (POPMYBaHHA TAKTHYHOTO MUCICHHS FOHHX OacKeT-
OOITiCTIB Ti 9Yac BUKOHAHHS 3aXMCHUX [iii. BusHauus, mo y
(dhopmyBaHHI pi3HOBUAIB MHCIeHHs OackeTOomictiB 10-17 po-
KiB BiZIMidamacs MO3UTHBHA, XBUIICNIOAI0OHA, IHHAMIKA, 3 ITepi-
OZIaMH iX 3HaYHHUX MPUPOCTIB, SKI MOXKHA BBaYKATH CEHCUTHB-
HUMH. AKTUBHUI PO3BUTOK TAKTHYHOIO MHCICHHS B Hamasii
IOHHX 0ackeTOONICTIB po3moYrHABCsA y 12 POKIB 1 MPOTOBKY-
BaBcs 710 1X 16 pigHoro Biky. OcHOBamMH (hopMyBaHHS TaKTHI-
HOTO MHUCIIeHHsI OackeT6omicTiB 10 — 17 pokiB € HEe MEHII HixX
JBOPIYHUH ITPOBHIA TOCBI/ 1 BUCOKHIA piBEHb PO3BHUTKY OIIepa-
LIHOTO Ta MPOCTOPOBOTO MUCIICHHS.

C.O. Kopamenko Ta in. (2019) mocmimxyBanu ocoOiu-
BOCTI (pOpPMyBaHHS MPOCTOPOBO-9ACOBOI OpieHTAIil y ocid
pi3HOTO BiKYy Ta piBHS (i3WYHOI aKTHBHOCTi. BcTaHOBIEHO,
o0 3 BIKOM IIPOCTOPOBO-YAaCcOBa OPI€HTAIIi MOKPAIIyEThCS
HE 3aJIe)KHO BiJ piBHSA pyXoBOi akTHBHOCTI. JloBeneHo, mo B
OHTOTEeHE31 (POPMYBaHHS BIIACTHBOCTI MPOCTOPOBO-YACOBOT
opieHTaIli y 0ci0 pi3HOTO BiKy Ta piBHSA PyXOBOI aKTHBHOC-

Taonnus 2. Cepeaniii Bik oiMnilicbKUX 4eMnioHiB HAa Pi3HUX eTanax eBOTIOLIHHOIO PO3BUTKY CIOPTHBHOI 60POTHOU

Eranu, pix KiJ‘leiC”l:b OuimMniiicbkux I'pexo-pumcbka 60p?T56a Binbha 60p0TL(?a Kinoua 60p0TL.ﬁa
irop (OI) (I'PB) (n=214), BiK (Bb) (n=211), BiKk (KB) (n=30), BiK

1896-1916 I'PB-40I, Bb-201 25,39 23,92 He npoBoammuch
1917-1937 I'PB i Bb o 501 29,36 27,52 He npoBonumnuce
1938-1947 He npoBoauinch, y 3B’513Ky 3 APYrol0 CBITOBOIO BiHHOIO

1948-1969 I'Pb i BB o 601 28,19 27,27 He npoBoammice
1970-1994 I'PB i BB o 601 25,52 25,40 He npoBonunuck
1995-2012 I'PB i BB no 501, Kb -301 25,64 25,68 24,08
2013-2024 I'PB, BB, Kb mo 301 28,72 24,89 24,83
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Ti MOCTYIIOBO IiJBHIILYIOTHCS 1 JOCSATAFOTh CBOTO HAWBHUILOTO
piBHA y 20 pOKiB.

O.C. Mimak Ta iH. (2023) BUBYaIM KOHKPETHI BIKOBI
OCOOTHMBOCTI 1 BIIMIHHOCTI MOTHBIB Y THX, XTO 3alfMa€ThCs
BECIIOBHM CIIOPTOM. BHSBHIHM, IO ICHYIOTH KOHKPETHI BiKO-
Bi 0COONHMBOCTI Ta BiIMIHHOCTI MOTHBIB Y BECITyBaJbHHUKIB
pizHOTO piBHS KBamidikamii. BcTaHOBIIN OCHOBHI YHHHHKH,
SIKi CIIOHYKAFOTh MOJIOMX JIFOZICH 3aiiMaTHCs camMe UM BHIOM
criopty. BusHaumiii KIIFO4OB1 YMHHHUKH, Ha SIKI TpEHEpy CIif
3BEPHYTH IUJIbHY YBary IIPH MiATOTOBIII FOHUX CIIOPTCMEHIB, a
TaKOX BHCOKOKBATi(piKOBaHUX BECIIAPIB.

IO.I. Uyya Tta in. (2021) mocmimKyBaiau BiKOBI 0COOIH-
BOCTI miTell mpm 3aHATTI OackerOoiom. BusHaummm, mo Ha
BiIMiHY BiJl JOPOCIIOTO, HA AUTSAYUI OPTaHi3M MiJ 9ac 3aHATh
CIIOPTOM TMaJia€ TOABiHE HABAaHTAXKEHHs, OCKUIBKH IPOTH
HBOTO CTOATH JBa 3aBOAaHHS — 3a0€3NECUYUTH aJalTaLilo 0
BEJMKHX (Pi3MIHUX HABAHTAKCHP i MCUXOEMOLIWHUX HAIPYT,
BHKOHATH (DYHKIIIFO 3pOCTaHHS 1 pOo3BUTKY. Bce me moTpiGHO
BpaxOBYBaTH IPH Mig00pi TECTIB A BiqOOpa HA PaHHIX €Ta-
max 0araTopivHOI MirOTOBKH.

P. Li and et. al. (2018) BuB4amu, sIKOX0 MipO¥O Mi>KHApPOJ-
HHU{ YCIIIX cepell JOPOCIMX MOXKHA Iepei0adyuTH Ha OCHO-
Bi YCHIXY, SIKOTO CIIOPTCMEHHU AOCATIH a00 HAa MIKHAPOIHUX
3MaraHHsAX piBHA IOHIOpIB (TOOTO IOHI MemaiicTw), abo Ha
3MaraHHSAX Cepell TOPOCINX Y MOJIOJIIOMY Billi (TOOTO paHHI
nocsarHeHHs). Bubipka mictuth 4011 MiKHApOTHHX CIIOPTC-
MEHIB YOJIOBIYOi Ta KIHOYOI CTaTi 3 TPhOX BHIIB €AUHOOOPCTB
(TXexBOHAO, O0poTHOa Ta Ookc), PesympraTm mokaszanu, IIo
61,4 % roniopcrkux MenanicTiB ta 90,4 % paHHIX TEpEMOXKIIB
BHTpATH MDKHAPOIHI Meami y crtapmomy Bini. Cepel paHHIX
mepeMoXIiB 92,2 % cropTcMeHiB TXeKBOHIO, 68,4 % OopIiiB
Ta 37,9 % GokcepiB Moru OyTH HATIHHO «TependadeHi» s
3aBOIOBAaHHS MKHAPOJHUX MeJajiell cepen Topociux. Pesyb-
TaTH MMOKA3yIOTh, L0 y BiHOIICHH]I TPHOX PO3IIIHYTHX BHIB
€IMHOOOPCTB MIKHAPOIHHUN YCITX cepel] FOHIOPiB, OYeBUIHO,
€ BaXJIMBUM IMPEIUKTOPOM JIOBIOCTPOKOBOIO MIKHAPOIHOTO
YCIIiXy cepel T0pOCIHX.

C. Ma (2023) mpoBiB aHaJIi3 BIKOBHX I'PaHUIIb €TITHUX Oili-

Crnucok Jiteparypun

BasineBcbkuii, A. 1. (2011). BikoBi 0coO6auBOCTI (OpMYyBaHHS TaK-
THUYHOTO MMCIICHHS IOHMX 0acKeTOONICTIB MiJl 4ac BUKOHAHHS
3axucHux Aid. Bicuuk [Ipukapnarcekoro yniBepcutery, 2(14),
92-96.

Bobposnuk, B. 1., Tkauenko, M. J1., lanumok, /1. C., & JIuTBuHEHKO,
C. T. (2022). Bucryn 36ipHOi komMaHau YKpaiHH 3 Jerkoi
atnernkn Ha XXXII Omnimmiiicekux irpax (2021) y Tokio ta
XVIII uemmionari cBity (2022) y HOmxuni (mepcnekTBH
Ii/I'OTOBKU CIIOPTCMEHIB B YMOBaX BOEHHOr0 yacy). HaykoBuit
gaconuc HamioHaapbHOTO TMEJaroriyHoro yHIBEPCHUTETY iMeHi
M. II. dparomanoBa, 9(154), 25-29. https://doi.org/10.31392/
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A. ®. (2020). Anami3 NOKa3HHKIB 3MarajbHOI MisUIBHOCTI
BHCOKOKBaITi(hiKOBaHUX A3F0I0ICTOK JIETKUX BarOBHX KaTETOPiii.
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1iB 3Mimanux exuHo00pcTB MMA. Pesynbratn mocimimkeHHs
MOKa3aJu, 10 CIIOPTCMEHHU 3MArajucsi y HIMPOKOMY BIKOBOMY
mianmaszoni (23-42 pokwm), cepemHii Bik ctaHoBUB 31,82+3.77
poxky (gomosiku: 31,75+3,70; sxinku: 32,00+3,99). He Oymo »xon-
HOI iICTOTHOI pi3HMIII Y Billl YONOBIKIB Ta >KiHOK-CIIOPTCMEHIB 1
OLTBIIICTH CIIOPTCMEHIB Oy BikoM Bif 26 10 35 pokiB, IO CTa-
HoBui10 80 % Bij 3arajgbHOI KIJIBKOCTI.

E. Franchini and et. al. (2020) KiJIbKiCHO OIIIHWJIH ITIKOBUH
BIK JI3FOIOICTIB IMiJl 9ac YEeMITIOHATIiB cBiTy Ta ONiMITIHCHKUX
irop 3aJIe)XHO BiJ CTaTi, BATOBOI KaTeropii Ta 3MarajibHUX I0-
CSITHEHb Ta BU3HAYMIIHM 3B)SI30K MK POKOM 3MaraHb Ta BIKOM
criopTcMeHa. BusBuim, 1m0 >KiHKH OyJId MOJOJII 32 YOJIOBi-
KiB, a Ha ONIMITIHCHKAX irpax 3Marajucs CTapIli CIIOPTCMEHU
B TOPIBHSHHI 3 YEMITIOHaTaMH CBiTy. TakoX cIiocTepiraBcs
e(eKT BaroBoi Kareropii, P IMbOMY JICTTII CIIOPTCMEHH OyITH
MOJIOAIIUMH 3a Baxxunx croptcMmeHiB (p<0,05). He Oymo Bu-
SIBIICHO PI3HUIN Y Billi MK YOJIOBIKAMH OO IX 3MaraibHUX
JOCATHEHb Ha YeMITiOHaTi CBiTy Ta ONIMITIHCHKUX irpax, TOmIi
SIK MOJIOZII KIHKM 3a3HAIOTH TIOPA3KH y BiMOIPKOBUX eTarax
(p<0,05).

BucnoBknu

[IpoBenene MOCTiKEHHS Aaj0 MOXKIUBICTh BU3HAUYUTH
BIKOBi1 OCOOIMBOCTI OMIMITIHCHKUX YEMITIOHIB y TPHOX CTHIISIX
criopTuBHIl 00opoTr6i. Pesymbratén mocmimpkeHHS IMOKa3aiu,
[0 CITOPTCMEHH 3Marajmcs y IIMPOKOMY BIKOBOMY Aiama3o-
Hi (18-42 poxwm), cepenHiit Bik crtaHOBUB 27,8249,77 pokiB.
Binpmmicts ciopTecMeniB Oyau BikoM Bix 22 1o 32 pokiB, 10
cranosuiio 80 % Bij 3aranbpHOI KiNbKOCTI. Beranosieno, 1mo
B TPEKO-PUMCEHKi 60poTHOi cepemHiil Bik CIIOPTCMEHIB BCiX
Omimmiax mocroBipHo BHmie (p<0,05), ynM B BUTBHIN Ta Xi-
HOYiil 60poThOi. BusBieHO, 1m0 XKIHKM OyJIM MOJOMIMI 3a 90-
noBikiB. Takok croctepiraBcsi epeKT BaroBoi KaTeropii, mpu
BOMY JIETTII GopIIi OyIr MOJIOAIIIMMH 33 BaKIUX OOPIIIB.

IlepcrnieKTHBY MOAAJIBIIMX AOCHIIKeHb y TaHOMY Ha-
MPSIMKY OyZyTh CIIPSIMOBaHI Ha BU3HAYCHHS BIKOBHUX OCOOIH-
BOCTEH ONIIMITIMCHKUX YEMITIOHIB B iHIINX BAAaX €THHOOOPCTB.
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Comparison of dynamic balance indicators using the Star
Excursion Balance Test method in men of various types of
martial arts with left- and right-sided motor asymmetry

Nikitenko S. A., Kindzer B. M., IInytskyi I. M., Maievska S. M., Busol V. V.
Ivan Bobersky Lviv State University of Physical Culture

Abstract

Purpose: to perform a comparison of the Star Excursion Balance Test indicators in men of various types of martial arts with
left- and right-sided motor asymmetry.

Material and methods. The results of the study were obtained at the Ivan Boberskyi Lviv State University of Physical Culture
at the Department of Fencing, Boxing and National Martial Arts in the period October-December 2023. Qualified male martial
artists aged 18-22 in the number of 84 participated in the collection of experimental material: 11 representatives WKF karate
(including 1 left-hander), 12 members of fencing (including 2 left-handers), 9 representatives of hopak hand-to-hand combat
(including 1 left-hander), 31 representatives of boxing (including 12 left-handers), 21 representatives of Kyokushinkai karate
(among whom there was 1 left-handed person). Research methods: analysis of literary sources and materials from the Internet;
survey (questionnaire); measurement of anthropometric indicators of athletes (height, body weight, length of arms and legs);
measurement of Star Excursion Balance Test (SEBT); methods of mathematical statistics.

Results: right-handed martial artists (n=67) had an anthropometric advantage over left-handed martial artists (n=17): height —
178.1 cm versus 177,5 cm, respectively, body weight — 70,9 kg versus 66,8 kg, length arms — 76,7 cm vs. 73,9 cm (P<0,05), leg
length — 95,0 cm vs. 91,8 cm. Comparison of SEBT indicators revealed: left-handed group has better SEBT indicators in almost
all positions, as on the left side of the body, as well as on the right. When comparing indicators of all 8 positions of SEBT of the
left leg in right-handed and left-handed players, it was found that left-handed players had significantly (P<0,05) better indicators
in positions 6 and 7. Left-handed martial artists demonstrated significantly (P<0,05) the best SEBT indicators in positions 6, 7,
8 of the right leg than right-handed martial artists. SEBT indicators of both right and left arms showed that positions 7, 8 of both
left and right arms were significantly (P<0,05) better than those of right-handers. A separate phenomenal result is the specificity
of passing the SEBT test by left-handed athletes: their results are significantly (P<0,05) better in the most difficult positions — 6,
7, 8, and in each of the four limbs of the body, regardless of motor asymmetry.

Conclusions. The results of the work demonstrated phenomenal SEBT indicators in left-handed martial artists, compared to
right-handed martial artists. This phenomenon is observed in all SEBT indicators of the lower and upper limbs of the left and
right sides of the body: indicators of all SEBT positions in left-handed athletes are better than in right-handed athletes. Lefties
reliably dominate in the most difficult positions of the test — 6, 7, 8, both in the girdle of the upper limbs and in the balance and
flexibility of the lower limbs, regardless of asymmetry. This phenomenon is observed against the background of left-handed
athletes lagging behind right-handed athletes according to anthropometric indicators. In view of the above, we assume that left-
handed athletes have special properties of neuromuscular activity that require special in-depth research.

Keywords: left-handed, right-handed, functional asymmetry, motor asymmetry, Star Excursion Balance Test, martial arts.

AHoTanisa

IlopiBHAHHS MOKa3HUKIB IMHAMIYHOI piBHOBaru 3a Mmetoaukoro Star Excursion Balance Test y yosioBikiB pisHux Buais
0/IHOGOPCTB 3 J1iBO- T2 MPABOCTOPOHHBOIO PYXOBOIO ACHMeETPi€I0

Hikitenko C.A., Kinazep b.M., lnsuuubkuii .M., Maecbka C.M., Bycoa B.B.

Mera: 3ailficHUTH TIOpiBHAHHS MOKa3HUKIB Star Excursion Balance Test y 4onmoBikiB pi3HHX BHIIB OIHOOOPCTB 3 JiBO- Ta
MPAaBOCTOPOHHBOIO PYXOBOIO aCHMETPIEIO.

Marepiaa i meroam. J{ociipkeHss npoBeaeHo y JIbBIBCbKOMY Jep)KaBHOMY YHiBepcHTEeTi (i3MuHOT KylbTypH iMeHi [Bana
boGepcbkoro Ha kadenpi (exryBaHHs, OOKCY Ta HaliOHAIBHMX OJHOOOPCTB y mepion koBTeHb-rpyineHb 2023. Y 300pi
CKCIICPUMEHTAIBHOTO Marepiaiy Opaiu ydacTh KBaii(ikoBaHi OJHOOOPII Y0JIOBIUOT cTaTi BikoM 18-22 pokiB y KiIbKOCTI 84
ocodu: 11 npencraBuukiB kapare 3a Bepcieto WKF (cepen sikux OyB 1 miBmia), 12 npencraBHUKIB (exTyBaHHS (cepel sSIKUX
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Oymo 2 miBmni), 9 mpeacTaBHUKIB pyKomamry romak (cepen skux OyB | miBmra), 31 mpencraBHHK O0kcy (cepen skux Oymo 12
niBmiB), 21 npencraBauk KiokymmHkai kapare (cepen sskux OyB | niBma). MeToau AOCTIKEHHS: aHAI3 JTITepaTypHUAX JKepe
Ta MarepialiB 3 Mepexi [HTepHeT; onmuTyBaHHS (aHKETYBaHHS); BUMIPIOBAHHS aHTPOIIOMETPHYHHUX MOKA3HUKIB CIIOPTCMEHIB
(3pocTy, MacH Tisa, JOBKUHH PYK Ta HIT); BUMipIoBaHH: oka3HUKIB Star Excursion Balance Test (SEBT); meTonn MareMaTnaHO1
CTaTUCTHUKH.

PesyabTaTH: omHOOOpII-NpaBIi (n=67) Maju TepeBary 1o aHTPOIMOMETPUYHAM IMOKa3HWKaM HiX omHoOOpI-TiBm (n=17):
3pict — 178,1 cm mpotu 177,5 cm BimnosigHO, Maca Tina — 70,9 kr mpotu 66,8 kT, moBXHHA pyKu — 76,7 cm mpotu 73,9 cMm
(p<0,05), nomxuua Horu — 95,0 cm mpotu 91,8 cm. INopiBusaaaa nokasnukie SEBT BusBmIIO: rpyma JiBIIB MalOTh Kpali
nokasauku SEBT mpakTu9HO Mo BCiX MO3UIISX, AK 110 JiBiil CTOPOHI Tina, Tak i mo mpasiil. [Tpu mopiBHAHHI MTOKAa3HUKIB BCiX
8 mozumiit SEBT niBoi HOrM y mpaBIIiB Ta JiBIIIB, BUSBICHO BiporigHo kpamii (p<0,05) moxa3sHUKH B JIBIIIB Yy MO3UIISMX 6 Ta
7. OmHOOOPITI-TIBII MPOJEMOHCTPYBAIU BiporiaHo Hakikpamii (p<0,05) mokazanku SEBT B mo3utisx 6, 7, 8 mpaBoi HOTH, HiX
oxHob6opui-npasiri. [Tokazauku SEBT 000x mpaBoi Ta JiBOi pyk MmoKa3aiy, o mo3uiii 7, 8 K JiBo1, Tak i IpaBoi pyKH y JiBIIiB
BiporigHo kparmi (p<0,05), Hix y npasmriB. OkpeMuM (HeHOMEHATBLHUM Pe3yabTaToM € crierudika mpoxomkeHHs tecty SEBT
JBIIaMU: TXHI pe3ynbTaT BiporiaHo kpari (p<0,05) B HaliCKIaqHIMNX TO3UIAX — 6, 7, 8, ¥ KOXKHIH 3 4OTHPHOX KiHIIIBOK Tija,
HE3aJIeKHO BiJl PyXOBOi aCHMETIii.

BucHoBku. Pesynbratu poboTH mpoaeMoHCTpyBanu ¢GeHoMeHanbHi mokasHuku SEBT B omHOOOPIIB-IBIIIB, Y MOPIBHIHHI
13 omHOOOpPIIMU-TIpaBIIaMu. JaHe sBHIIE COcTepiraeThes B ycix mokazHukax SEBT HmkHIX Ta BepXHiX KiHIIBOK JIiBOI Ta
npaBoi CTOPOHU Tija: MOoKa3HUKHU Bcix mosuiiit SEBT y miBmiB € kpammmMu, HK y mpasuriB. JIiBim BiporiaiHO JTOMiHYIOTH B
HANCKJIaIHIIITNX MO3ULIISX TECTY — 6, 7, 8 SIK B IMOSIC1 BEPXHIX KiHIIIBOK, TaK 1 B 0alaHCi Ta THYYKOCT1 HIDKHIX KiHIIIBOK, HE3QJIEKHO
Big acumertpii. JlaHe siBHIIE criocTepiraeThes Ha (OHI BIICTaBaHHS JIIBIIIB Bij TPABIIiB 3a MOKa3HUKAMHU aHTPOIIOMETpii. 3 oLy
Ha BHIIEBKa3aHe, MU MPHUITYCKAEMO Te€, 110 JiBIII MatOTh OCOOJMBI BIACTUBOCTI HEPBOBO-M SI30BO1 AIAIBHOCTI, SIKi MOTPEOYyIOTH
crieriadbHUX MOTTUOIEHUX JOCIiKEHb.

Karouosi ciioBa: niBiia, npasiia, GpyHKIIOHAIBHA aCUMETPisl, pyxoBa acumetpist, Star Excursion Balance Test, oqHoO0opcTBa.

Introduction reaction, compared to right-handers (Klein, Moskvin, & Chu-
prikov, 1986). The German scientist Loffing F. (2017) studied
several sports. In 40-50 % of cases, experienced coaches are left-handedness and the effect of the time limit on players in
wrong in predicting the success of individual athletes (Shynka- elite interactive ball games (badminton, squash, table tennis,
ruk, & Ulan, 2016a). According to the authors, in the modern cricket, baseball). Referring to data on interactive ball sports,
conditions of the development of sports, the genetic predis- the scientist suggested that the left-handed advantage is related
positions of young athletes are particularly relevant for study, © the time limit in such a sport. The prevalence of left-hand-
among which an important place is occupied by functional edness listed in the elite rankings increased from low (8,7 %)
asymmetry, which is of particular interest for certain groups of  © high (30,39 %) in time-limited sports, and clear left-handed
sports, the phenomenon of left-handedness. representation was found in only a few (i.c., baseball, cricket,

The above-mentioned scientists note the tendency to and table tennis).
increase the number of left-handed fencers in sports and em- The division of athletes into right-handed and left-handed
phasize the need to take into account functional asymmetry in athletes in science is related to such concepts as «functional
the process of selecting athletes. According to the researchers ~asymmetry» and «motor asymmetry». Motor asymmetry is a
(Shynkaruk, & Ulan, 2016a), the definition of functional asym- component of the functional asymmetry of the human brain
metry can serve as a marker of the effectiveness of actions in (Lazurenko, Kucherenko, & Morgun, 2009). It is related to the
sports and is necessary to take into account during the organiza-  Specifics of a particular type of sport, and the dynamics of its
tion of events for the sports selection of children for classes in manifestation depend on the athlete’s experience and level of
one or another sport, as well as the orientation of their training, preparation (Moskvin, & Moskvina, 2010).
to choose the most effective means and methods for further or- Regarding motor asymmetry, researchers note the advan-
ganization of the training process. According to scientists, the ~ tag¢ of left-handed athletes in several sports activities, which
need to orient sports training taking into account the dominant 1 especially clearly manifested in contact sports (Ulan, 2016).
hemisphere is because the leading part of the body can work A trend towards the selection of left-handed athletes, who are
out faster and recover after loads, master complex coordination ~ uncomfortable opponents for a one-on-one fighter, has been
movements, and form motor skills. In highly qualified athletes, ~Observed. The left-handed asymmetry profile of fencers makes
optimal adaptation is observed when applying loads aimed at ~them uncomfortable opponents for right-handed players,
the maximum development of genetically determined individ- thereby determining the effectiveness of competitive matches
ual endowments (Moskvin, & Moskvina, 2010). (Ulan, 2016b).

Special interest in the «left-handed phenomenony arises in Peculiarities of motor asymmetry in humanities students
martial arts (wrestling, boxing, karate, fencing, etc.) and game =~ WeI® investigated using pushing and throwing exercises with
sports - tennis, football, basketball, etc. Researchers claim that balls of different weights (Nikitenko, Kukurudziak, & Nyky-
the athletic success of left-handers is determined by their faster 1Ko, 2015). Scientists have established that one of the infor-

Left-handedness remains an understudied phenomenon in

© 2024 Nikitenko et al.

62



(C

/
@

ISSN (online) 2523-4196

€EAUHOBOPCTBA
No. 4(34), 2024

mative tests for determining a person’s motor asymmetry is
to use the impact of balls of different masses on the range. It
is also determined that a high level of development of power
contributes to better accuracy in throwing the ball at the tar-
get. According to the authors, the effectiveness of throwing a
weighted ball for accuracy with the dominant hand is related to
the functional properties of the human nervous system and the
imperfection of coordination when performing throwing move-
ments for accuracy with balls with the non-dominant hand of a
person is compensated by its strength capabilities. In their next
study, scientists examined the features of motor asymmetry in
boxers. Manual motor asymmetry is not the basis for deter-
mining the fighting stance of a beginner boxer (Nikitenko, &
Nykytenko, 2016). The push of weighted balls at a distance is
an informative test for determining the motor asymmetry of
beginner boxers — on its basis; it is advisable to identify an ad-
equate (left- or right-sided) combat stance at the beginning of
training in boxing technique. The hand dynamometry method
is not very informative for determining manual motor asym-
metry in boxers. The tapping test is narrowly focused and can
be used in boxers to diagnose fine motility of hand muscles and
manual motor asymmetry. Qualified boxers probably have a
better-developed non-dominant hand (the one in front of them
in the fighting stance) than beginners in boxing.

Scientists from many countries of the World have been
using the Star Excursion Balance Test method in their research
for more than two decades, aimed at studying the dynamic bal-
ance of a person. This method is used mainly in research of a
medical and rehabilitation nature and is considered sufficiently
reliable according to the testimony of scientists (Kinzey, &
Armstrong, 1998). Scientists have conducted several studies
of injuries of the lower extremities and asymmetry in repre-
sentatives of game sports — basketball, handball, and football
(Plisky, et. al., 2006; Gonell, et. al., 2015; Smith, et. al., 2015;
Stiffler, et al., 2017). The relationship between the age of young
teenage soccer players and the index of limb symmetry and the
standards of the modified mSEBT test was also investigated
(Philp, et. al., 2019). Scientists (Chang, et. al., 2020) studied
the relationship between functional motor screening (FMS),
the SEBT test, the agility T-test, the results of the vertical jump
test, and the risk of sports injuries in 32 young athletes (11
volleyball players, 12 basketball players, and 9 handball play-
ers). According to their findings, junior athletes at high risk
of sports injury did not show differences in FMS, SEBT, and
physical fitness tests.

Japanese scientists (Endo, & Miura, 2021) determined the
relationship between distance measurements in the SEBT test
and posture and leg muscle strength in 9 students. At the same
time, the force of flexion and extension of the lower limbs in
the hip and knee joints was measured using an isokinetic plat-
form, as well as the angles of limb flexion in the hip, knee,
and ankle joints. As a result of testing, the associated factors
differed for dominant and non-dominant legs even in the same
SEBT position.

Several studies have also been conducted in single com-
bats using the SEBT technique. Thus, postural and neuromus-
cular indicators were investigated in healthy men (n=12) en-
gaged in tackwondo in comparison with children (n=17) of the
control group (Jlid, M. et. al., 2016). Tackwondo practitioners

had better SEBT scores than non-practitioners. According to
the authors, tackwondo exercises stimulate the sensory input
and motor output of the postural system, which increases its
efficiency. In addition, the dynamic nature of tackwondo al-
lows you to develop the strength of the muscles of the lower
limbs. According to the authors, tackwondo improves postural
and neuromuscular functions in a sample of healthy men even
before puberty.

A group of other scientists (Guan, et. al., 2020) studied
bilateral lower limb strength asymmetry and dynamic balance
in child athletes: 28 fencers (19 boys and 9 girls) and 28 tae-
kwondo players (19 boys and 9 girls) were examined in one
leg jump and SEBT indicators. This study found that child
athletes in both laterally dominant and non-laterally dominant
sports demonstrated interlimb asymmetry in leg strength and
dynamic balance. According to these scientists, gender should
be an important factor in assessing the bilateral difference in
leg strength and dynamic balance for child athletes. In another
study, the same authors (Guan, et. al., 2021) examined one-
legged jumping performance, SEBT test scores, and hamstring
and calf muscle flexibility in 13 male children who are quali-
fied tackwondo athletes. Asymmetry between the limbs was
studied in the state of rest and fatigue. As a result of the work,
the scientists concluded that fatigue significantly affects the
asymmetry between the limbs during jumping and dynamic
balance in child athletes, while the variation of the asymmetry
between the limbs after fatigue may differ in different tests.
According to the recommendation of the scientists, to prevent
injuries, practitioners should consider the assessment of asym-
metry between the limbs in children both in the recovery state
and in the state of fatigue, and remember the fatigue response
of each leg in functional tests.

We previously conducted a study using the SEBT method
in Yoshinkan aikido, boxing, and Kyokushinkai karate athletes
(Kindzer, & Nikitenko, 2023). The results of the work revealed
significant differences in SEBT indicators among the represen-
tatives of the above-mentioned martial arts. When comparing
the SEBT indicators of the left and right arms separately in
representatives of different martial arts, a probable difference
between the results of Kyokushin karate and Yoshinkan aikido
athletes was revealed in favour of Kyokushin karate athletes.
As a result, the comparison of the SEBT indicators of the left
and right legs between the representatives of the specified mar-
tial arts did not reveal any significant differences.

In another study of ours using the SEBT test (Kindzer,
Nikitenko, & Vyshnevetskyi, 2024), it was established that its
indicators may be related to the level of qualification of the
athletes: in representatives of male Kyokushin karate and level
1 DAN, the amplitude of SEBT indicators turned out to be
greater, than in Kyokushin karateka with level 1 KYU.

The results of our next study using this technique (Kin-
dzer, et. al., 2024) showed better results in fencers, compared
to representatives of the karate version of the WKF and hand-
to-hand hopak, in particular in SEBT indicators of the lower
extremities. This is due to the specificity of many years of
training in fencing, where the result depends precisely on the
development of the muscles of the athletes’ lower limbs. At the
same time, SEBT indicators of the upper limbs in fencers do
not have the same bright manifestation. Karate fighters have
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some advantage in the SEBT indicators of the upper and lower
limb belt, compared to the SEBT indicators of hopak hand-to-
hand combatants. As a result of the study, we reasonably con-
firmed the fact that long-term practice of a certain type of mar-
tial arts has an impact on anthropometric indicators and SEBT.

We also conducted a study (Kindzer, et. al., & Cynarski,
2024), where right-handed female university students aged 18-
22 participated: 10 representatives from Kyokushinkai karate,
6 from boxing, 8 from fencing (epee), and 7 from WKEF karate.
The results of the correlations of SEBT indicators in boxing
and fencing representatives indirectly indicate the asymmetric
impact of these single combats on the arms and legs of a per-
son’s body. The SEBT results of Kyokushinkai karate repre-
sentatives indicate the symmetry and uniform development of
the left and right parts of the body. The indicators of the WKF
karate representatives occupy an intermediate place in this
comparison: the peculiarities of their SEBT indicators show
that along with symmetrical manifestations, asymmetric ones
are also observed.

Thus, summarizing the above review of scientific re-
search, we can claim that this work is novel and relevant. What
is new and relevant is that until now no comparisons of up-
per and lower extremity SEBT indicators have been made in
left- and right-handed martial artists. A promising direction in
sports orientation and selection can be the application of the
SEBT technique, in particular, when looking for differences in
dynamic balance (equilibrium) between right-handed and left-
handed athletes.

Connection of research with important scientific pro-
grams or practical tasks. The work was performed following
topic 2.3. Research Summary plan of the Ivan Bobersky Lviv
State University of Physical Culture for the years 2021-2025:
«Individualization of the training of athletes in martial arts at
the stages of multi-year improvementy.

The purpose — of the study is to perform a comparison of
the Star Excursion Balance Test indicators in men of various
types of martial arts with left- and right-sided motor asymme-

try.

Material and methods

The results of the study were obtained at the Ivan Bober-
skyi Lviv State University of Physical Culture at the Depart-
ment of Fencing, Boxing, and National Martial Arts in the
period October-December 2023. Qualified male martial artists

aged 18-22 years participated in the collection of experimental
material in the number of 84 individuals, among whom were:

- 11 representatives of karate according to the WKF ver-
sion (among whom there was 1 left-hander), including candi-
dates for Masters of sports, and Masters of sports of Ukraine;

- 12 representatives of fencing (among whom there were
2 left-handers), including candidates for Masters of sports, and
Masters of sports of Ukraine;

- 9 representatives of Hopak hand-to-hand combat (among
whom there was 1 left-hander), including candidates for Mas-
ters of sports, and Masters of sports of Ukraine;

- 31 representatives of boxing (among whom there were
12 left-handers), including first-class athletes, candidates for
Masters of sports, and Masters of sports of Ukraine;

- 21 representatives of Kyokushinkai karate (among
whom there was 1 left-hander), including from 1 Kyu to 2 Dan.

Because the number of left-handers in most martial arts
was limited, we decided to create mixed groups of represen-
tatives of various martial arts. Thus, in total, we formed two
groups of athletes from different martial arts — 67 right-handed
and 17 left-handed.

Among the research participants are champions and
prize-winners of national and international competitions in the
specified martial arts. The absolute majority of athletes under
investigation are students of the Department of Fencing, Box-
ing, and National Martial Arts of Ivan Boberskyi Lviv State
University of Physical Culture.

The following research methods were used in the work:

- analysis of literary sources and materials from the In-
ternet;

- survey (questionnaire);

- measurement of the Star Excursion Balance Test (SEBT)
indicators of the girdle of the upper and lower limbs of martial
artists both sides of the body (Fig. 1) in a restored state of the
organism;

- measurement of athletes’ anthropometric indicators
(height, body weight, arm and leg length), which always pre-
ceded the SEBT measurement procedure;

- methods of mathematical statistics using the applied
standard program Statistica — 7.

The survey in the form of a questionnaire preceded the
measurement of SEBT indicators, and was aimed at detecting
left- or right-sided motor asymmetry in each martial artist. The
studied athletes had to subjectively, based on their own life

Figure 1. Star Excursion Balance Test measurements
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experience, determine to whom they belong — left-handed or
right-handed.

SEBT testing took place in compliance with the require-
ments that we have already described in previous publications
using this method (Kindzer, Nikitenko, & Vyshnevetskyi,
2024).

In this work, as in previous studies (Kindzer, et. al., 2024),
we calculated indicators of the arithmetic mean value (Mean),
the standard deviation of the arithmetic mean (Std.Dev.), and
also used the Mann-Whitney U-test statistical method, because
the SEBT indicators obtained in different groups with a non-
normal distribution of indicators and (or) with a small num-
ber of individuals were compared. The left-handed group is

small (n=17), and their SEBT indicators do not show signs of a
normal distribution. The group of right-handed people (n=67)
has a distribution of SEBT indicators, which, according to the
Kolmogorov-Smirnov test and Shapiro-Wilk’s W-test, is also
not normal to use the Student’s T-test.

Research results and their discussion

Anthropometric indicators of male martial artists who
participated in the study are presented in Table 1.

As can be seen from the table, compared to left-handers,
right-handers have a slight (unreliable) advantage in height,
body weight, and legs length according to average group indi-
cators. The average arm length of right-handed athletes was re-

Table 1. Anthropometric indicators of the studied representatives of martial arts

G Height, cm Body weight, kg Arm length, cm Leg length, cm
roup Mean Std. dev. Mean Std. dev. Mean Std. dev. Mean Std. dev.
Le(frf'lz‘af%ed 177,5 5,197 66,8 7,540 73,9 3,782 91,8 5,768
R‘%Et':hzr;;ied 178,1 5,035 70,9 8,751 76,7 4,638 95,0 5,858
. U=506,0; U=395,0; U=363,0; U=417,0;
Mann-Whitney U-test P>0,05 P>0,05 P<0,05 P>0,05

Table 2. Star Excursion Balance Test indicators of representatives of martial arts, cm

Limb SEBT Left-handed (n =17) Right-handed (n = 67) Mann-Whitney U-test
" position Mean Std.Dev. Mean Std.Dev. U P

1 80,51 12.855 78.82 8.676 5445 >0.05

2 83,36 15,765 80,54 8,238 563,5 > 0,05

3 83,82 16,046 79,14 9,687 497,5 > 0,05

4 91,73 19,559 83,43 12,443 4350 > 0,05

Left leg

5 89,64 15,894 83,17 13,350 431,0 > 0,05

6 88,95 15,100 78,84 12,412 3455 <0,05

7 76,65 13,015 69,00 12,888 390,5 < 0,05

8 79,26 13,261 73,37 8,579 415,0 > 0,05

1 83,94 13,604 77,97 7,869 447,0 > 0,05

2 85,21 14,474 79,82 8,259 461,5 > 0,05

3 86,56 15,692 79,72 10,551 423.0 > 0,05

R 4 92,24 15,151 85,33 12,877 417.,5 > 0,05
5 89,47 12,373 85,37 12,782 4480 > 0,05

6 89,02 14,477 80,25 15,314 390,5 <0,05

7 79,94 16,634 69,95 12,730 366,0 < 0,05

8 80,20 12,463 73,07 9,709 3545 < 0,05

1 75,64 11,943 70,04 9,459 452.5 > 0,05

2 82,77 10,728 78,94 7,597 471,5 > 0,05

3 91,56 12,617 88,47 8,841 482,5 > 0,05

4 102,25 17,486 99,11 12,457 546,0 > 0,05

Left arm 5 97,35 18,011 92,32 14,084 4825 > 0,05
6 77,48 12,470 73,12 11,440 467,5 > 0,05

7 60,52 7,157 56,11 7,462 382,5 < 0,05

8 68,79 11,483 62,13 9,904 388,0 <0,05

1 76,98 12,703 69,04 10,898 392,0 < 0,05

2 83,21 11,598 77,08 9,505 422.5 > 0,05

3 90,75 13,400 88,08 9,890 504,0 > 0,05

Right arm 4 104,56 19,895 99,76 13,920 503,0 > 0,05
5 98,49 21,116 93,35 16,116 506,0 > 0,05

6 81,47 15,615 73,20 12,393 3945 > 0,05

7 62,82 9,351 55,78 10,135 291,0 <0,05

8 68,80 10,829 61,67 10,569 368,0 <0,05
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liably 2,8 cm longer (p<0,05) than that of left-handed athletes.

That is, the group of right-handed martial artists (n=67)
had an advantage in almost all basic anthropometric indicators
(height, body weight, arm length, leg length) compared to left-
handed martial artists (n=17). As you can see, there are almost
4 times more right-handed athletes than left-handed athletes.

Before starting the testing, we assumed that the differ-
ences between left-handed and right-handed athletes would
be asymmetrical: the difference between them would be on a
certain side of the body — on the left or the right. The results
of the experiment turned out to be phenomenal. A comparison
of SEBT indicators of all positions on all four limbs of repre-
sentatives of both groups (Table 2) revealed a very interest-
ing phenomenon: the group of left-handed athletes has better
SEBT indicators in almost all positions, both on the left side
of the body and on the right. This is even though left-handed
athletes lag behind right-handed athletes in anthropometric in-
dicators (see Table 1).

Thus, when comparing the indicators of all 8 positions of
SEBT of the left leg in right-handed and left-handed athletes,
it was found that left-handed athletes performed significantly
better (p<0,05) in positions 6 and 7. These are the most diffi-
cult positions, as they require balancing on the left leg simulta-
neously with rotation and twisting the body in its direction and
with a cross movement of the right leg (Figure 2).

Left-handed martial artists demonstrated significantly
better (p<0,05) SEBT indicators in positions 6, 7, and 8 of the
right leg (see Table 2) than right-handed martial artists: simi-
larly, mirror to the left leg (see Figure 2) while balancing on
their right leg, performed best with their left leg on the indi-
cated SEBT positions. These positions are the most difficult
in this test.

The indicators of SEBT of both right and left arms in
left-handed martial artists are also better than in right-handed
martial artists (see Table 2). Again, positions 7, and 8 of both
left and right hands are significantly better (p<0,05) than right-
handed. These are the most difficult positions, requiring twist-
ing of the torso while balancing on one arm (similar to SEBT
positions for legs). Left-handers also had significantly better
(p<0,05) SEBT scores in position 1 of the right balancing arm:
this suggests that left-handers have a greater range of motion
with their left arm when balancing on their right arm.

Thus, the above results of the comparison of SEBT in-

Figure 2. SEBT positions sequentially from left to right: 6, 7,

© 2024 Nikitenko et al.

dicators in representatives of martial arts (boxing, Kyokush-
inkai karate, WKF karate, fencing, and Hopak hand-to-hand
combat), when dividing them into two groups based on motor
asymmetry, revealed the phenomenon of the superiority of left-
handed martial artists over right-handed martial artists. This
phenomenon needs a scientific explanation and further study.
Left-handed martial artists prevail over right-handed martial
artists in almost all SEBT positions. Interestingly, the domi-
nance occurs not only on the left side of the body but also on
the right side — it turned out to be total in our experiment. At
the same time, left-handed athletes have lower anthropometric
indicators than right-handed athletes. That is, a conclusion is
suggested about the quality of test performance by left-handed
athletes: it is higher than that of right-handed athletes. It can
be assumed that left-handed athletes possess certain properties
of neuromuscular activity and the central nervous system in
general, which require special research.

A separate phenomenal result is the specificity of passing
the SEBT test by left-handed athletes: their results are prob-
ably better in the most difficult positions — 6, 7, 8, and in each
of the four limbs of the body, regardless of motor asymmetry.

Conclusions

The results of the study showed phenomenal SEBT indi-
cators in left-handed martial artists (n=17) compared to right-
handed martial artists (n=67). This phenomenon is observed in
all SEBT indicators of the lower and upper limbs of the left and
right sides of the body: indicators of all SEBT positions in left-
handed athletes are better than in right-handed athletes. Left-
handed athletes significantly dominate in the most difficult po-
sitions of the test — 6, 7, 8, both in the girdle of the upper limbs
and in the balance and flexibility of the lower limbs, regardless
of their functional asymmetry. This phenomenon is observed
against the background of left-handed athletes lagging behind
right-handed athletes according to anthropometric indicators.

Given the above, we assume that left-handed athletes
have special properties of neuromuscular activity that require
special in-depth studies.

Prospects for further research in this direction. A per-
spective in this direction is to conduct in-depth research in
martial arts and other sports regarding the so far little-studied
capabilities of left-handed athletes, and their comparison with
right-handed athletes.

8

66



ISSN (online) 2523-4196

€EAUHOBOPCTBA
No. 4(34), 2024

References

Kindzer, B. M., Nikitenko, S. A., & Vyshnevetskyi, S. M. (2024).
Pokaznyky dynamichnoi rivnovahy za metodykoiu Star Excur-
sion Balance Test u sportsmeniv riznoi kvalifikatsii z Kiokushyn
karate [Indicators of dynamic balance by the method of star
excursion balance test in athletes of different qualifications in
Kyokushin karate]. Yedynoborstva [Martial arts], 1(31), 49-57.
https://doi.org/10.15391/ed.2024-1.05 [in Ukrainian].

Kindzer, B. M., & Nikitenko, S. A. (2023). Vymiriuvannia dynami-
chnoi rivnovahy u sportsmeniv z Kiokushyn karate, boksu ta ai-
kido za metodykoiu Star Excursion Balance Test (SEBT) [Mea-
surement of dynamic balance in Kyokushin karate, boxing and
aikido athletes using the Star Excursion Balance Test (SEBT)
method]. Suchasni tendencii’ ta perspektyvy rozvytku fizychnoi’
pidgotovky ta sportu Zbrojnyh Syl Ukrai’ny, pravoohoronnyh
organiv, rjatuval’nyh ta inshyh special nyh sluzhb na shljahu
jevroatlantychnoi’ integracii’ Ukrai’'ny [Current trends and
prospects for the development of physical training and sports of
the Armed Forces of Ukraine, law enforcement agencies, rescue
and other special services on the path of Euro-Atlantic integra-
tion of Ukraine], 415-418 [in Ukrainian].

Kindzer, B. M., Nikitenko, S. A., Vyshnevetskyi, S. M., Busol, V. V.,
& Kukurudziak, 1. V. (2024). Porivnyannya pokaznykiv dynami-
chnoyi rivnovahy za metodykoyu Star Excursion Balance Test
u predstavnykiv cholovichoyi stati z karate WKF, fekhtuvan-
nya ta rukopashu hopak. [Comparison of indicators of dynamic
balance by the methodology STAR EXCURSION BALANCE
TEST of athletes engaged in WKF karate, fencing and hopak
hand-to-hand combat]. Yedynoborstva [Martial arts], 3 (33), 17-
29. https://doi.org/10.15391/ed.2024-3.02 [in Ukrainian].

Klein, V. N., Moskvin, V. A. & Chuprikov, A. P. (1986). Funktsio-
nal'na asymetriya y tolerantnist’ do emotsional'noho stresu.
[Functional asymmetry and tolerance to emotional stress], Nev-
rolohiya i psykhiatriya [Neurology and psychiatry], 15, 106—
109, [in Ukrainian].

Lazurenko, S. I., Kucherenko, N. M., & Morgun, Z. P., (2009).
Osoblyvosti  psykhomotornykh proyaviv z urakhuvannyam
funktsional'noyi asymetriyi studentiv. [Peculiarities of psycho-
motor manifestations taking into account the functional asym-
metry of students]. Visnyk Natsional'noyi akademiyi oborony
Ukrayiny: zbirnyk naukovykh prats [Bulletin of the National
Defense Academy of Ukraine: collection of scientific works], 3
(11), 139-142. [in Ukrainian].

Moskvin, V. A., & Moskvina, N. V. (2010). Livorukist' u sporti vysh-
chykh dosyahnen’. [Left-handedness in sports of higher achieve-
ments]. Sportyvnyy psykholoh [Sports psychologist], 2, 25-29.
[in Ukrainian].

Nikitenko, S., Kukurudziak, I., & Nykytenko, A. (2015). Vyznachen-
nya rukhovoyi asymetriyi u studentiv iz vykorystannyam fi-
zychnykh vprav z m'yachamy riznoyi masy ta pokaznykiv psyk-
hofiziolohichnoho stanu. [Determination of motor asymmetry in
students using physical exercises with balls of different weights
and indicators of psychophysiological state]. Fizychna kul'tura,
sport ta zdorov'va natsiyi: zbirnyk naukovykh prats’, [Physical
culture, sport and health of the nation: collection of scientific
works], 19(1), 314-320. [in Ukrainian].

Nikitenko, S. A., & Nykytenko, A. O. (2016). Vyznachennya ruk-
hovoyi asymetriyi u bokseriv-pochatkivtsiv. [Determination of
motor asymmetry in beginner boxers]. Fizychna kul'tura, sport
ta zdorov'ya natsiyi: zbirnyk naukovykh prats' [Physical culture,

sport and health of the nation: a collection of scientific works],
1, 534 — 540. [in Ukrainian].

Ulan, A. (2016a). Osoblyvosti proyavu funktsional'noyi asymetriyi v
yedynoborstvakh. [Features of the manifestation of functional
asymmetry in martial arts]. Moloda sportyvna nauka Ukrayiny,
[Young Sports Science of Ukraine], 1, 20, 169—173. [in Ukrai-
nian].

Ulan, A. N. (2016b). Osoblyvosti vedennya poyedynkiv u fekhtu-
vanni na suchasnomu etapi rozvytku vydu sportu. [Peculiari-
ties of conducting matches in fencing at the modern stage of
the development of the sport]. Naukovyy chasopys NPU imeni
MP Drahomanova, Seriya 15, Naukovo-pedahohichni problemy
fizychnoyi kul'tury (fizychna kul'tura i sport), [Scientific journal
of MP Drahomanov NPU, Series 15, Scientific and pedagogi-
cal problems of physical culture (physical culture and sport)], 4,
119-121. [in Ukrainian].

Shynkaruk, O., & Ulan, A. (2016). Suchasni pogljady na projav
fenomenu livshi v sporti [Modern views on the manifestation of
the left-handedness phenomenon in sports]. Fizychne vyhovan-
nja, sport i kul tura zdorov’ja u suchasnomu suspil stvi [Physi-
cal education, sports and health culture in modern society], 117-
124.

Chang, Wen-Dien Chou, Li-Wei Chang, Nai-Jen, & Chen, Shuya
(2020). Comparison of Functional Movement Screen, Star Ex-
cursion Balance Test, and Physical Fitness in Junior Athletes
with Different Sports Injury Risk. BioMed Research Interna-
tional, 2020, 1-8, https://doi.org/10.1155/2020/8690540.

Endo, Y., & Miura, M. (2021). Effects of posture and lower limb mus-
cle strength on the results of the Star Excursion Balance Test.
The Journal of Physical Therapy Science, 33, Ne 9, 641-645.

Gonell, A. C., Romero, J. A., & Soler L. M. (2015). Relationship be-
tween the y-balance test scores and soft tissue injury incidence
in a soccer team. International Journal of Sports Physical Ther-
apy, 10(7), 955-966.

Guan, Y., Bredin, Sh., Jiang, Q., Taunton, J., Li, Y., Wu, N., Wu, L.,
& Warburton, D. (2021). The effect of fatigue on asymmetry be-
tween lower limbs in functional performances in elite child tae-
kwondo athletes. Journal of Orthopaedic Surgery and Research,
16, https://doi.org/10.1186/s13018-020-02175-7.

Guan, Y., Bredin, Sh., Taunton, J., Jiang, Q., Wu, L., Kaufman, K.,
Wu, N., & Warburton, D. (2020). Bilateral difference between
lower limbs in children practicing laterally dominant vs. non-
laterally dominant sports. European Journal of Sport Science,
21, 1-23, https://doi.org/10.1080/17461391.2020.1814425.

Jlid, M., Maftulli, N., Souissi, N., Chelly, M. S., & Paillard, T. (2016).
Pre-pubertal males practising Tackwondo exhibit favourable
postural and neuromuscular performance. BMC Sports Science,
Medicine and Rehabilitation, 8. https://doi.org/10.1186/s13102-
016-0040-2.

Kindzer, B., Nikitenko, S., Vyshnevetskyi, S., Kukurudziak, I., II-
nytskyi, 1., Busol, V., Bohdan, 1., Semeryak, Z., & Cynarski,
W. J. (2024). Results of Testing of Athletes in Martial Arts Us-
ing the Star Excursion Balance Test (SEBT) Method (on the
Example of Women’s Boxing, Kyokushinkai Karate, Fencing,
and WKF Karate). Preprints. https://doi.org/10.20944/pre-
prints202409.0152.v1

Kinzey, S. J., & Armstrong C. W. (1998). The reliability of the Star-
Excursion Test in assessing dynamic balance. Journal of Ortho-
paedic and Sports Physical Therapy, 27(5), 356-360.

© 2024 Nikitenko et al.

67


https://doi.org/10.15391/ed.2024-1.05

ISSN (online) 2523-4196

MARTIAL ARTS
No. 4(34), 2024

Loffing F. (2017). Left-handedness and time pressure in elite inter-
active ball games. Biology Letters. 13: 20170446. http://dx.doi.
org/10.1098/rsb1.2017.0446

Philp, F., Telford, C., Reid, D., & Mccluskey, M. (2019). Establishing
normative performance values of modified Star Excursion Bal-
ance Test (MSEBT) and Limb 4 Symmetry Index (LSI) scores
and their relationship to age in female adolescent footballers.
Transl Sports Med. 2020;00:1-9. https://doi.org/10.1002/
tsm2.146

Plisky, P. J., Rauh, M. J., Kaminski, T. W., & Underwood, F. B. (20006).
Star Excursion Balance Test as a predictor of lower extremity
injury in high school basketball players. Journal of Orthopae-

Cnucok Jitepatypu

Kimnzep, b. M., Hikitenko, C. A ., Bumneseuskuii, C. M., by-
cox, B. B., & Kykypynssk, 1. B. (2024). IlopiBHSHHS TOKa3HUKIB
JMHAMIYHOI piBHOBaru 3a Metoaukoro Star Excursion Balance
Test y mpeacrtaBHuKiB 4osoBivoi crari 3 kapare WKF, dex-
TyBaHHS Ta pyKomamry romak. €xuHobopctsa, 3 (33), 17-29.
https://doi.org/10.15391/ed.2024-3.02

Kinnzep, b. M., & Hikitenko, C. A. (2023). BumiproBaHHs THHAMIYHOT
piBHOBaru y cnoprcMeniB 3 Kiokymmna kapate, O0okcy Ta aiikino
3a meroaukoro Star Excursion Balance Test (SEBT). Cyuacni
meHOeHyil ma nepcnekmusu po3sumxy Qisudnol nio2omosku
ma cnopmy 36potnux Cun Ykpainu, npagooxopoHHUx opeamis,
PAMYBANLHUX  MA  THWUX —CREYIATbHUX —CIVHCO HA  WIAXY
espoamaanmuynoi inmeepayii Yepainu, 415-418.

Kinnzep, b. M., Hikitenko, C. A., & Bumneseuskuii, C. M. (2024).
[TokasHukn [uHAMIiYHOI pIBHOBarM 3a METOAMKOIO —Star
Excursion Balance Test y croprcmeHiB pi3HOI kBamidikarii 3
Kiokymmnu kapare. €ounodopcmea, 1(31), 49-57. https://doi.
org/10.15391/ed.2024-1.05

Kneitr, B. H., Mockeun, B. A., & Uympukos, A. II., (1986).
OyHKITIOHATEHA ACUMETPisl U TOJIEPAHTHICTH 10 EMOIIIOHATBHOTO
ctpecy. Hesponoeia ma ncuxiampis, 15, 106—-109.

Jlazypenxko, C. ., Kyuepenko, H. M., & Moprys, 3. II., (2009).
Oco0nMMBOCTI  IICHXOMOTOPHHX —IPOSIBIB 3 ypaxyBaHHIM
(dyHKIiOHANBHOT acuMeTpii cTyneHTiB. Bicank HamionanbHOT
akazeMii 00opoHn Ykpainu: 30ipHUK HAyKOBHUX Ipais, 3 (11),
139-142.

MocksuH, B. A., & Mocksuna, H. B., (2010). JliBopykicTs y criopti
BUIIUX AOCSTHEHb. CIOpTHBHUI micuxoor, Ne 2, 25-29.

Hikitenko, C., Kykypymssk, 1., & Huxurenko, A. (2015).
BusnadeHHs pyXxoBoI acHMeTpii y CTYICHTIB i3 BAKOPHCTaHHIM
(i3nyHMX BIOpaB 3 M’A4aMd PI3HOI MacH Ta ITOKAa3HHUKIB
ncuxogizionoriuHoro crany. @Di3myHa KyJnbTypa, CIOPT Ta
310poB’s Hawii, 19(1), 314-320.

Hixkitenxo, C. A., & Hukurenxo, A. O. (2016). Buznauenus pyxosoi
acuMeTpii y OoKcepiB-novaTKiBIiB. Pi3udHa KyJIbTypa, CIIOPT
Ta 3710poB’s Hail, 1, 534-540.

Vian, A. (2016a). OcobmuBocTi nposiBy (GyHKITIOHAIEHOT acuMeTpii
B eqnHOOOpCcTBax. Monona cioptuBHa Hayka Ykpainw, T. 1, 20,
169-173.

Vian, A. H. (2016b). Oco6iuBocTi BeieHHs HOEIUHKIB y exTyBaHHI
Ha Cy4acHOMY eTalli pO3BHTKY BUy criopTy. HaykoBwuii yacomnmc
HITY imeni MII [lparomanoBa, Cepist 15, HaykoBo-negarorivni
mpo6iaeMu ¢i3ndHOi KyIbTypH (¢i3udHa KyJabpTypa i cropt), Ne
4, 119-121.

© 2024 Nikitenko et al.

dic and Sports Physical Therapy, 36(12), 911-919. https://doi.
org/10.2519/jospt.2006.2244.

Smith, C. A., Chimera, N. J., & Warren M. (2015). Association of y
balance test reach asymmetry and injury in division I athletes.
Medicine & Science in Sports & Exercise, 47(1), 136-141.
https://doi.org/10.1249/MSS.0000000000000380.

Stiffler, M. R., Bell, D. R., Sanfilippo, J. L., Hetzel, S. J., Pickett, K.
A., & Heiderscheit, B. C. (2017). Star Excursion Balance Test
Anterior Asymmetry is Associated with Injury Status in Divi-
sion | Collegiate Athletes. Journal of Orthopaedic and Sports
Physical Therapy, 47(5), 339-345. https://doi.org/10.2519/
jospt.2017.6974

urkapyk, O., & Ynan, A. (2016). CydacHi nonisiiu Ha mposiB ¢e-
HOMeHy JiBIIi B criopti. Di3udHe BUXOBAHHS, CHOPT i KYJIbTypa
3II0POB>SI y Cy4acHOMY CyCIiNbCTB, 117-124.

Chang, Wen-Dien Chou, Li-Wei Chang, Nai-Jen, & Chen, Shuya
(2020). Comparison of Functional Movement Screen, Star Ex-
cursion Balance Test, and Physical Fitness in Junior Athletes
with Different Sports Injury Risk. BioMed Research Interna-
tional, 2020, 1-8, https://doi.org/10.1155/2020/8690540.

Endo, Y., & Miura, M. (2021). Effects of posture and lower limb mus-
cle strength on the results of the Star Excursion Balance Test.
The Journal of Physical Therapy Science, 33, No 9, 641-645.

Gonell, A. C., Romero, J. A., & Soler L. M. (2015). Relationship be-
tween the y-balance test scores and soft tissue injury incidence
in a soccer team. International Journal of Sports Physical Ther-
apy, 10(7), 955-966.

Guan, Y., Bredin, Sh., Jiang, Q., Taunton, J., Li, Y., Wu, N., Wu, L.,
& Warburton, D. (2021). The effect of fatigue on asymmetry be-
tween lower limbs in functional performances in elite child tae-
kwondo athletes. Journal of Orthopaedic Surgery and Research,
16, https://doi.org/10.1186/s13018-020-02175-7.

Guan, Y., Bredin, Sh., Taunton, J., Jiang, Q., Wu, L., Kaufman, K.,
Wu, N., & Warburton, D. (2020). Bilateral difference between
lower limbs in children practicing laterally dominant vs. non-
laterally dominant sports. European Journal of Sport Science,
21, 1-23, https://doi.org/10.1080/17461391.2020.1814425.

Jlid, M., Maffulli, N., Souissi, N., Chelly, M. S., & Paillard, T. (2016).
Pre-pubertal males practising Tackwondo exhibit favourable
postural and neuromuscular performance. BMC Sports Science,
Medicine and Rehabilitation, 8. https://doi.org/10.1186/s13102-
016-0040-2.

Kindzer, B., Nikitenko, S., Vyshnevetskyi, S., Kukurudziak, I., II-
nytskyi, 1., Busol, V., Bohdan, 1., Semeryak, Z., & Cynarski,
W. J. (2024). Results of Testing of Athletes in Martial Arts Us-
ing the Star Excursion Balance Test (SEBT) Method (on the
Example of Women’s Boxing, Kyokushinkai Karate, Fencing,
and WKF Karate). Preprints. https://doi.org/10.20944/pre-
prints202409.0152.v1

Kinzey, S. J., & Armstrong C. W. (1998). The reliability of the Star-
Excursion Test in assessing dynamic balance. Journal of Ortho-
paedic and Sports Physical Therapy, 27(5), 356-360.

Loffing F. (2017). Left-handedness and time pressure in elite inter-
active ball games. Biology Letters. 13: 20170446. http://dx.doi.
org/10.1098/rsb1.2017.0446

Philp, F., Telford, C., Reid, D., & Mccluskey, M. (2019). Establishing

68



ISSN (online) 2523-4196

€EAUHOBOPCTBA
No. 4(34), 2024

normative performance values of modified Star Excursion Bal-
ance Test (MSEBT) and Limb 4 Symmetry Index (LSI) scores
and their relationship to age in female adolescent footballers.
Transl Sports Med. 2020;00:1-9. https://doi.org/10.1002/
tsm2.146

Plisky, P. J., Rauh, M. J., Kaminski, T. W., & Underwood, F. B. (2006).
Star Excursion Balance Test as a predictor of lower extremity
injury in high school basketball players. Journal of Orthopae-
dic and Sports Physical Therapy, 36(12), 911-919. https://doi.
org/10.2519/jospt.2006.2244.

Smith, C. A., Chimera, N. J., & Warren M. (2015). Association of y
balance test reach asymmetry and injury in division I athletes.
Medicine & Science in Sports & Exercise, 47(1), 136-141.
https://doi.org/10.1249/MSS.0000000000000380.

Stiffler, M. R., Bell, D. R., Sanfilippo, J. L., Hetzel, S. J., Pickett, K.
A., & Heiderscheit, B. C. (2017). Star Excursion Balance Test
Anterior Asymmetry is Associated with Injury Status in Divi-
sion | Collegiate Athletes. Journal of Orthopaedic and Sports
Physical Therapy, 47(5), 339-345. https://doi.org/10.2519/
jospt.2017.6974

JonaTkoBa iHpopmanis
BinomocTi npo crarTio:

OmtaitH-Bepcist JOCTYIHA 3a MOCHIAHHIM:
https://doi.org/10.15391/ed.2024-4.08

Lle crarTst BIAKPHTOTO JOCTYILY, siKa PO3IIOBCIOKYE€THCS BIAMIOBIIHO 10 JILICH-
3ii Creative Commons Attribution License, sika 103BoJisle HEOOMEKEHE BUKO-
pHUCTAHHSI, PO3IOBCIO/PKEHHS Ta BIATBOPCHHS Ha Oy/b-sIKOMY HOCIi 32 yMOBH
HAIIKHOTO 1UTyBaHHs opurinamsHoro teopy (https://creativecommons.
org/licenses/by/4.0/).

ABTtopcbke npaBo: © 2024 3a apropamu

Konduikr inTepecin
ABTOpH 3asBIISIIOTH TIPO BiJICYTHICTb KOH(IIKTY iHTEpeCiB.

Otpumano: 12.10.2024; Ipuiinsito: 22.10.2024
Onyo6aikoBano: 01.11.2024

Binomocti npo aBTopiB

Hikirenko Cepriii AHaTosiiioBuy:

KaHIUIAaT HayK 3 (i3MYHOrO BUXOBAHHS 1 CIOpPTY, JOLeHT; JIbBiBChbKMiA
JepXKaBHUH yHiBepcuTeT (i3uuHOi KymbsTypH iMeHi IBana BoGepcpkoro: By
Yepemumnu, 17, m. JIbBi, 79000, Ykpaina.
https://orcid.org/0000-0002-7395-9656,

nikitenko.serhii@gmail.com

Kinazep bornan Muxkonaiiopuy:

KaHIMAAT HayK 3 (DI3MYHOrO BHXOBAHHS 1 CIOPTY, MOLEHT; JIbBIBCHKHI
JepxKaBHUH yHiBepcuTeT (i3uuHoi KymbsTypH iMeHi IBana bobepcpkoro: By
Yepemumnu, 17, M. JIbBiB, 79000, Ykpaina.
https://orcid.org/0000-0002-7503-4892,

bogdankindzer@ukr.net

InbHunbkuii IBan Muxaiinosuu:

KaHAWIAT HayK 3 (i3M4HOro BMXOBaHHS 1 cropry, noueHT; JIbBIBChKHMiA
JepKaBHUH yHiBepcuTeT (i3u4HOI KynsTypHu iMeHi IBana bobepcbkoro, JIbBiB,
Vkpaina, Byi.. Koctromika, 11 JIsBiB, Ykpaina, 79000.
https://orcid.org/0000-0002-2073-3741,

vanjaboxer@gmail.com

Maescbka Codis MuxaiiniBna:

K. H. 0., ToueHT; JIbBIBCbKUIT JepiKaBHUM yHIBepCcUTET (i3UYHOT KyNbTypH
imeni IBana boGepcbkoro: Byi. Uepemiunnu, 17, m. JIbBiB, 79000, Ykpaina.
https://orcid.org/0000-0002-6249-219X,

sofiamay@ukr.net

Bycoa Beponika BacuiiBua:

Marictp, crapumii Bukiaiad; JIbBiBCbKuiA JepikaBHUE yHIBepCUTET (BizndyHOT
KyneTypH iMeHi IBana Bobepcrkoro: Byn. UYepemmman, 17, m. JIsBiB, 79000,
Vkpaina.

https://orcid.org/0000-0001-9444-3061,

volodymyr1304@gmail.com

Information about the Authors

Serhii Nikitenko:

Phd (Physical Education and Sport), Associate Professor; Lviv State
University of Physical Culture named after Ivan Boberski: Cherem-
shiny, 17, Lviv, 79000, Ukraine.

Bogdan Kindzer:

Phd (Physical Education and Sport), Associate Professor; Lviv State
University of Physical Culture named after Ivan Boberski: Cherem-
shiny, 17, Lviv, 79000, Ukraine.

Ivan Ilnytskyi:

Phd (Physical Education and Sport), Associate Professor; Lviv State
University of Physical Culture named after Ivan Boberski: Cherem-
shiny, 17, Lviv, 79000, Ukraine.

Sofiia Maievska:
PhD, Associate Professor; Lviv State University of Physical Culture
named after Ivan Boberski: Cheremshiny, 17, Lviv, 79000, Ukraine.

Veronika Busol:

master's degree, senior lecturer; Lviv State University of Physical
Culture named after Ivan Boberski: Cheremshiny, 17, Lviv, 79000,
Ukraine.

© 2024 Nikitenko et al.

69


https://doi.org/10.15391/ed.2024-4.08
https://orcid.org/0000-0002-7395-9656
https://orcid.org/0000-0002-7503-4892
https://orcid.org/0000-0002-2073-3741
https://orcid.org/0000-0002-6249-219Х
https://orcid.org/0000-0001-9444-3061

