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AHHOTAIUA

B crarpe mpeacTaBieH aHaIU3 U XapaKTEPUCTHKA COBPEMEHHBIX, YAaCTO UCTIONB3YIOIINXCS CPEICTB,
METOJIOB, TEXHOJIOTH OIICHKHU U aHaJIN3a TAKTHKO-TEXHUYECKHUX AEHCTBUH CIIOPTCMEHOB-ETMHOOOPIIEB pa3-
JTIUYHON KBAJTU(HKAINH B JJAOOPATOPHBIX M COPEBHOBATEIBHBIX YCIIOBHSAX. B IESIX COBEpPIICHCTBOBAHMS
TPEHHUPOBOYHOTO TMPOIIECCa U COPEBHOBATEIFHOMN AEATCIPHOCTH B CIIOPTHBHBIX €MUHOOOPCTBAX IMpeiara-
€TCsl aJlalTUPOBATh MYJIBTHIUCIUILIMHAPHBIN ITOIX0/T, KOTOPBIN BKJIIOYAEeT MHTErpajbHbIE TapaMeTphl B UC-
CJICIOBAHUH TEXHHYCCKOW M TAKTHYCCKOU TONTOTOBICHHOCTH CIOPTCMEHOB Pa3IMYHON KBATU(DUKAIIH.
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Abstract

The aim of the study is to analyze and characterize modern, frequently used means, methods, tech-
nologies for assessing and analyzing the tactical and technical actions of martial arts athletes of various
qualifications in laboratory and competitive conditions.

Research methods. Review of specialized sources, analysis of scientific and methodological litera-
ture and research results.

Conclusions. The results of research using information technology systems, due to the large meth-
odological and technological diversity, do not allow us to draw generalized conclusions and recommenda-
tions for all types of combat sports. In accordance with the above, to improve the training process and com-
petitive activity, it is proposed to adapt a multidisciplinary approach, which includes integral parameters in
the study of the technical and tactical readiness of athletes of various qualifications.
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BBEJIEHUE

TexHuueckast ¥ TaKTUYECKast HOATOTOBKA B CTIOPTHBHBIX €IMHOOOPCTBAX OCTAETCS OAHON
13 Hanbosee akTyaJbHBIX pobiaeM. EnquHo00peTBa OTIMYAIOTCS BRICOKOH TMHAMHUKONM BEACHHS
MoeUHKa C HEMIPEPhIBHOM BapHalyell CTPYKTYphl IBUKEHUHN B MOCTOSHHO MEHSIOIIUXCS YCIIO-
BHUSIX, YTO TPEOYET OT CIIOPTCMEHOB IIPOSIBIICHNS HA BBICOKOM YPOBHE TEXHHYECKOTO NCTIOHEHUS
MIPUEMOB U TAKTHYECKOTO MacTEepCTBa.

BesycnoBHO a1 moBBIIEHUS Y()(EKTHBHOCTH CHCTEMBI TIOATOTOBKH CIIOPTCMEHOB Tpe-
OyIOTCS TOCTATOYHO MPOTHOCTHYHBIE M B TO )K€ BPEMs KOMIAKTHEIC, OTIEPAaTUBHBIC METOIBI U
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CpeZCTBAa UCCIIEIOBAHHUS U OLICHKH YPOBHS ABUraTeIbHOM MOATOTOBIEHHOCTH cIOpTcMeHOB. [1pu
9TOM KaXIIbI BUJ €AMHOOODPCTB MMEET CBOIO CIENM(HUKY M IpaBUIa, BECOBBIE KaTeTrOpUH,
YPOBHH COPEBHOBaHMH, crienn(prYecKre TEXHUUECKHE 1 TAKTHYECKUE TPUEMBI, YTO OIpe/IeNsieT
npobiemy TonO0pa M UCIIOIb30BaHUS TUAarHOCTHYECKUX CPEACTB, METOIOB aHAIN3a M OLECHKH
JEeWCTBHUI eMHOOOPLEB VISl NAIbHEHUIIIEr0 COBEPIIEHCTBOBAHHS IIPOLIECCA TIOATOTOBKH.

B cBs131 ¢ 3TUM OCHOBHOM 1IE€JIBIO UCCIIEIOBAHUS SBISIETCS aHAIIN3 U XapaKTEPHCTHKA CO-
BPEMEHHBIX, YaCTO HCIIOIB3YIONINXCS CPENICTB, METOAOB, TEXHOJIOTHHA OLCHKH W aHaJIH3a TaK-
THKO-TEXHUYIECKUX AEHCTBUI CIIOPTCMEHOB-EAMHOOOPIIEB Pa3IndHON KBaIH(UKAIUH B 1abopa-
TOPHBIX U COPEBHOBATEIBHBIX YCIOBHUSIX.

Mertoarka 1 OpraHu3anys HCCIEN0BaHU: 0030p CIEHaIN3NPOBAHHBIX HCTOYHUKOB, aHa-
JIU3 HayYHO-METOANYECKOM NUTepaTyphl U Pe3yJabTaTOB UCCIECAOBAHUN 110 CIOPTUBHBIM €UHO-
6opctBam. [Ipu aHaIM3e HAyYHO-METOIUYECKOM JINTEPATYPHI 110 BUIAM €TUHOOOPCTB TECTHPYIO-
1K€, TUarHOCTUYECKHEe U aHATUTUYECKHUE METOABI U CPEACTBA paclpeesIeHbl Ha: UCIIONb3yeMble
B 1a00paTOPHBIX, TPEHUPOBOYHBIX M MOJEIUPYEMBIX IIOSTMHOK YCIOBHSIX; HCIIOJIb3YEMBIE B ITPO-
LIecce COPEBHOBAHUI; UMEIOINE YHUBEPCAIBHBIN XapakTep NPUMEHEHHUS.

PE3VIJIbTATBI UCCJIIEJOBAHUMA U UX OBCYXXIAEHUE

3a mocneHue MATH JIET TEXHOJIIOTHH BO BCEX OONACTAX MPETEPIeNI CEPhe3HYIO SBOIIO-
LU0, YIIPOINasi BHIOIHEHNE TIOBCETHEBHBIX 3a]a4, B TOM YHCJIE B CIIOPTE. B OTEUECTBEHHBIX U
3apyOeKHBIX CIIEIHAIN3UPOBAHHBIX PA0OTaxX MO TEOPUH U METOIUKE CIIOPTUBHBIX €ANHOOOPCTB
Ha CErOAHAIIHUN AEHb MPEACTABICHBI Pa3HbIE MHEHHMS M MOAXOBI B TOM HAIPABICHUH.

B TX9KBOHII0 1 KUKOOKCHHTE B JIAOOPAaTOPHBIX YCIOBHX IS ompeneneHus 3¢ heKTHBHO-
CTH TEXHUYECKOW U TaKTHUECKOH MOATOTOBIEHHOCTH CIIOPTCMEHOB HCIOJIB3YETCSl BUACOAHATIN3
nepeaBIbKeHui [3] coBMecTHO ¢ mporpammoii tectupoBanus Eurofit [21]. lpu momonneHnn
CTaHAapTU3MPOBAHHBIMU TECTaMH, BKIIIOYEHHBIMH B NIPOTPaMMbI MEXKIyHApOJHbIX (eneparuii
TXIKBOH/I0 ¥ KUKOOKCHHTA, JaHHBIH ITOJIXO0/1 TIO3BOJISIET BHISBIATH B3aUMOCBSI3U MEKIY TaKTHKO-
TEXHHYECKUMHU ITapaMeTpaMu JIeHCTBHI U ypoBHEM (DU3MUECKOH MoAroToBiIeHHOCTH. [Tokazana
BBICOKAsI KOPPEISALUS MEKAY 3PPEKTUBHOCTHIO, aKTHBHOCTBIO, PE3yIBTaTHBHOCTBIO aTaK M JIOB-
KOCTBIO, CKOPOCTBIO JABMKEHHH BEPXHHX KOHEYHOCTEH CIIOPTCMEHOB, B3PBIBHOW CHIIOH, CTaTH-
YECKOHM CHUJION PYK U CHJION MBIIIIY )KUBOTA.

Jnist OLleHKM MHAWMBUTYaJIbHOW COIVIACOBAHHOCTH ABWMKEHHH M CTaOMIBHOCTH TEXHHKH
BBINOJHEHHUS MPUEMOB HCIONB3YeTCSd TECT HA MHOTO33[adqHYyI0 CKOPOCTh YAapOB HOTaMH
(FSKTmutr) € TOCTEIYIONMM pacdeToM nHaekca qekpeMeHTHocTH ynapos (KDI) [18]. B gomoa-
HEHHE JJIs1 TTOBBIIICHUS] 00bEKTHBHOCTH OLIEHKH UCTIONIB3YIOTCSl YCTPOIMCTBA MPUIIEIBHOTO H3Me-
PEHUS TOYHOCTH yAapa: OOKCepCKHe IPyIIM, MaHEKeHbI, yaapHas miardopma, a Takxke oecrpo-
BOJHBIC CHCTEMBbI (PHKCAIIUH, YCTAHOBJICHHBIC HA CIIOPTUBHBIX CHapsiaax [8].

Bonbiioe BHUMaHKe MPU OLIEHKE YPOBHS TEXHUUECKOW MOATOTOBICHHOCTH U KaueCTBEH-
HOM aHaju3e yaemsiercd KHHeMaTHuecKuM xapakTtepuctukam [2, 23]. [Ipu nomomu 3D-Buzeo-
aHaJM3a ABWKEHHI BO3MOXKHA (DMKCAIMS M UCCIIEJOBAaHHUE PACCTOSHUS OT CHOPTCMEHA JI0 1IETIH,
CpenHssl 1 MaKCHMallbHasl JIMHEHHAs: CKOPOCTh NEPEBIKEHUH (TIpH PacIIONIOKEHNH JaTduKa B
paifoHe IATOH IITFOCHEBOM KOCTH), CPEIHSS U MaKCHMallbHasl CKOPOCTh JHaroHaJIbHBIX M IIee-
BBIX NEPEABMKEHUH (IIPH YCTaHOBKE JATYMKOB B paiioHe Oexep M KoieHei). OCHOBBIBasCh Ha
MOJTyYEHHBIX pe3yabTaTrax, TPEHEPhl U CIIOPTCMEHBI MOTYT HE TOJBKO COBEPIICHCTBOBATH TEX-
HUKY OTJICNIBHBIX IIPHEMOB, HO M TAKTHUKY NoennHKa. Hanpumep, monoOHbIE H3MEPEHUS y BBICO-
KOKBaTH()UIMPOBAHHBIX TX?KBOHMCTOB BBIBIIIM BBICOKYIO 3HAYMMOCTh ONVKHETO 00s B H0-
CTIDKCHUH BBICOKOTO PE3yJIbTaTa.

Taxoke Mpu KUHEMaTHYeCKOM aHAJIN3€ UCTIONB3YIOTCS KOMIUICKCHBIE CHCTEMBI, BKITFOYAI0-
mue axcenepomerp [CSensor-3140, koTOpBIif KpemuTcs K CIOPTHMBHOMY CHapsIy-MHIICHH
(HanpuMep MaHEeKeH WM Tpylla), IporpaMMHoe obecrieueHre aHanu3a Apmxkenuii Kinovea u He
MeHee JIBYX IIMPOKOYrojbHBEIX BHaeokamep GoPro Hero, oqna m3 xotopsix (oxycupyercs: Ha
JBIDKCHUSIX CIIOPTCMEHA, a Jpyras Ha oObekte-muineHu [15]. OmpeaencHo, 4To BBIOOD
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CIIOPTCMEHOM TEXHHYECKOTO IpUeMa 3aBUCUT OT TPAEKTOPHUHU €ro MEPEeABHKEHUI 110 PUHTY.

Wneprmonnsie natauku [10] oTHOCATCS K BEBICOKOTOYHBIM TEXHOJIOTHSM U UCIIONB3YIOTCS
JUIsl U3y4eHUs 3(P(PEKTUBHOCTH BBITIOIHEHNS TAKTUKO-TEXHUYECKUX AEHCTBUI B MOZIEINPYEMBIX
YCIIOBUSIX, @ TAK)KE ITPH MIPOBEJICHUH HayYHbBIX MCCIIEIOBAaHUN. JTO KacaeTcsi 1 OMOMETPUYECKUX
CHCTEM, KOTOpBIE YIIOMHHAIOTCSI B Pa3HBIX UCCIECAOBAHUIX MO U3YUEHHIO OCOOEHHOCTEH peanu-
3aliN TEXHHYECKUX MIPUEMOB M TAaKTHKH B equHOO0pcTBax [11, 24]. Takue cucteMsr obecnieyn-
BAaIOT OOBEKTHBHBIC N3MEPEHUS CHIIBI ylapa, TI0JI0KEHHS CIIOPTCMEHA B TPOCTPAHCTBE, TPAEKTO-
puii mepenBwkeHud croprcMeHoB. Ocolyio WH(GOPMAaTHBHOCTh W TMOMYISAPHOCTH HMEIOT
KOMIIaKTHbIE OMOMETPUIECKHE CHCTEMBI, KOTOPBIE O3 ANCKOM(OPTa yCTaHABINBAIOTCS MO SKHU-
ITUPOBKOH CIIOPTCMEHA, MJIM Ha HEH, O€3 HOMOIHUTENHHOTO PUCKA MOTydeHHs TpaBMelL. [Ipea-
raeMblii HHCTPYMEHTapHil TOTOIHsET CyObEKTHBHOE MHEHHUE M OLICHKY TPEHepa B Ipoliecce MoI-
TOTOBKH, 00J1aJ1ast IPH STOM BBICOKOH Ha/IE)KHOCTBIO.

Bananc knHeMarHuecKuX, KHHETHYECKUX IEPEMEHHBIX U KOTHUTHBHBIX HMITYJIbCOB BO
MHOTOM omnpefensieT 3)HeKTUBHOCTD U PE3yIbTaTHBHOCTD BEACHHS 00s ¥ IOCTOSIHHO HaXOIANUTCS
B TIOJIE 3pPEHHS TPEHEPOB M y4YeHBIX. [IoMMMO NPaBMILHOTO BBIIIOJIHEHUS! TEXHUKH MPUEMOB B
TXOKBOH/IO B&YKHO HHTETPAJIHHOE COOTHOLIEHUE OBICTPOTHI MX BHITTOIHEHUS, B OTJEIBHBIX HCCIIe-
JOBaHMSX 3TO TPAKTYETCS KAK «CKOPOCTHAsI TEXHUKay [4], ¥ cuitbl ynapa (OANHOYHOTO ¥ TIOBTOP-
HorO) [16].

Taxke MHOXKECTBO HMCCIEIOBAHUM TAaKTUYECKOW M TEXHHYECKOW MOATOTOBIEHHOCTH
CTIIOPTCMEHOB, JaXKe ONOMEXaHUUECKOM HAIIPaBIEHHOCTH, MOAYEPKUBAIOT 3HAYMMOCTh OLICHKH U
Ppa3BUTHS NICHXOMOTOPHBIX Ka4eCTB CIIOPTCMEHOB-equHOOOpIEB [5, 6, 13]. B wactHOCTH, 6a30-
BBIX M CJIOKHBIX MEPIENTHBHO-KOTHUTUBHBIX TIpolieccoB [20], onmpenesironux ypoBeHb Bapua-
TUBHOCTH TE€XHUKH, aHAJIM3a U OICHKH CUTyallud B MPOIEeCCe MOEIUHKA U COOTBETCTBYIOIIETO
NPUHATHUS penieHus. JlaHHble KadecTBa OLIEHUBAIOTCS IPU TOMOIIM [[BETOBBIX JJATYNKOB, CUTHA-
JIM3UPYIOIIMX BBIMOIHEHNE 3apaHee 00yCIIOBICHHON JBUTATENbHON 3a/1adMl JUIsi CIIOPTCMEHaA C
MaKCHMaJIbHOH OBICTPOTON pearupoBaHMs M €€ BHIMOIHEHHs [14], crenuaibHOro MoOHIBHOTO
npuitoxenust TReaction 11 i3aMepeHns: BpeMeHH peakuuu Ha ynap [12].

Onenka 3((eKTUBHOCTH TEXHUYECKNX U TAKTHUECKHUX JICHCTBHIA CIIOPTCMEHOB M ITOCTIE-
JyIommas pa3paboTka MozenH 00si B TXOKBOH/IO peau3yloTcs Ha OcHOBE MeTona Mapkosa [17].
Hcnonp3oBaHne JaHHOTO METO/IA ITO3BOJISIET TPEHEPAM U CIIEIHAIMCTaM IPOCIEANTD «IETTOUKY
COOBITHI MOEANHKA, BBIJCIUThH KIACCU(PHUKAIIMOHHBIC B3aNMOCBSI3M TAKTUKO-TEXHUYECKHUX JACH-
CTBHH, MOIYyYUTh MH(OPMAIMIO O YAaCTOTE U MOCIEIOBATEIbHOCTH ACHCTBUI BO BPEMS peailb-
HOTO COPEBHOBAHMS M BBISIBUTH BKJIAJ] OTACIBHBIX JABUIATEIbHBIX JCUCTBUH B 3()PEKTHBHOCTH
TaKTHKU BEJCHUS MTOCAMHKA.

B copeBHOBaTenpHON NIEATETBHOCTH TXIKBOHIUCTOB, TIOMHMO CYOBEKTHBHBIX METOZOB
[9] 1 snekTpOHHBIX cucteM, OecrpoBoaHbIX Bluetooth narumkos [1], HCHONB3YIOTCS HEMHTPY-
3UBHBIE METO/IbI aHAIN3a U OLEHKH TAaKTUYECKUX M TEXHUYECKUX JIEeHCTBUI CIOPTCMEHOB [7].
CemaHTHYeCKH BHJICOAHAIN3 Ha OCHOBE MAaIlIMHHOTO 0Oy4YeHUs], XpaHeHus AaHHbIX Big Data,
Data Lake 1 «kOMITBIOTEpPHOTO 3pEHUSD) CIIOCOOEH aBTOMAaTHIECKU KJIaCCU(HUIIUPOBATD ICHCTBUS
MIPOTUBOOOPCTBYIOIINX CIIOPTCMEHOB, CIEANTD 3a IIEPEABHKEHISIMH CIIOPTCMEHOB M OTIPE/IEISATh
0COOCHHOCTH MX MOBEICHUECKHUX PEaKIuii.

B kuxbokcHHTe, B 1a00PaTOPHBIX YCIOBHUSX, UCIIONB3YETCS aHAIN3 N3MEHEHNH KUCIIOTHO-
IIET0YHOro OanaHca ¢ napansieIbHON OIEeHKON 3((EKTUBHOCTH BBITIOIIHEHNS TAKTHKO-TEXHUYE-
CKUX AericTBuil [22]. BeIsiBI€HO, UTO peann3amnys AeHCTBHIH B IIPOILIecce TPEXpayHa0BOro 00s 1o
npasmiam K1 mpoucxoaut ¢ BBICOKUM aHa’poOHBIM MeTabosn3mMoM. st 3h(heKTHBHOMN TaKTHKO-
TEXHUYECKOU JIESITENIbHOCTH CIIOPTCMEHBI, 3aHUMAIOLINECs] KUKOOKCHHIOM, JIOJDKHBI UMETh XO-
POIIYIO0 YCTOHYMBOCTD K META0OIMUECKOMY anua03y. Upe3BbI4aiiHO BaXKHYIO POJIb TAKIKE UTPAeT
MIPaBUIILHO MTOCTPOSHHBIN MPOLIECC BOCCTAHOBJIEHUS Tociie 60s1. PekoMeH 1yeTcst HCIoIb30BaHue
MIPEUMYILECTBEHHOE BKIIIOYCHUE aHAPOOHBIX TPEHUPOBOK B ITPOTrPaMMBbI TAKTHKO-TEXHUYECKOH
1 (PU3UUECKOH MOATOTOBKH KMKOOKCEPOB ISl YCIEUIHOW pean3alii JBUraTeIbHOTO MMOTEHIIH-
asia B yCJIOBHUSIX COPEBHOBAHHH.
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Jnist coBeplLIEHCTBOBaHMS TPOLECCa TAKTHKO-TEXHUYECKOI MOATOTOBKU B CIIOPTHBHBIX
€IMHOOOPCTBAX IPH HOMOIIY CUCTEM aHaJIn3a 1 HaOIOeHNS 32 COPEBHOBATEIILHOM AEATEIbHO-
CTbBI0, (PU3MOJIOTUYECKUX METOIOB M3Y4alOTCS PEaKIMH OpraHu3Ma CIIOPTCMEHOB U MPOCTPaH-
CTBEHHO-BPEMEHHBIE XapaKTEPUCTUKU B 3aBUCUMOCTH OT pa3MEpOB PHHIA M KOJMYECTBA CIap-
puHr-iaptHEpoB [ 19]. I3MepsieTcst KOHIIEHTPAIH JIaKTaTa B KPOBH JI0 M TIOCTIE CXBATOK, 9aCcTOTa
CepICYHBIX COKpAIleHUH, 0COOEHHOCTH BOCHPHUATHS HArpy3ku croprcMeHamu (mkana RPE).
Bce Gow 3amicHIBAOTCS W aHAM3HPYIOTCS LTS ONIPEACIICHHUS JITUTESIBHOCTH Pa3IMYHBIX (a3 ak-
THBHOCTH (BBICOKOMHTEHCHBHBIE NEWCTBUS, HU3KOMHTEHCHBHBIE NEWCTBUS M pedepu-naysa) ¢
MTOMOIIIBIO TTporpaMMHOTo obectiedeHus Dartfish. JlaHHBINH KOMIUTEKCHBIN TOAXO/ ITO3BOJISIET pa3-
pabaTbIBaTh NPAKTHYECKUE PEKOMEHIALNH O TOM, KaK H3MEHSTh KOJIMYECTBO CHAPPHHT-TIAPTHE-
POB B TCUCHUE payHJa JJIdI TPCHUPOBKU KOHKPETHBIX TAKTUKO-TCXHUYCCKUX IMTPUEMOB C YUETOM
OIIEPaTUBHOIO IIPOCTPAHCTBA MTOCANHKA.

BBIBO/IbI

TaKkTUKO-TEXHUYECKUE ICHCTBUS, UCIOIB3yEMbIC CIIOPTCMEHAMHU-CAMHOOOpIIAMH, Tpe-
OyIOT yMEHUs OBICTPO pelIaTh pa3INYHBIC, 3a9aCTYI0 HENPENCKa3yeMbIe, CJIOKHBIC JBHTATEIIb-
HbIe 3a1a91. CIIOpTCMEHAM KpaifHe BayKHO 00J1a1aTh BBICOKOHM CKOPOCTBIO PEaKIIU! U IBUKCHUH,
YTOOBI BOBpEMS pearupoBaTh Ha JEHCTBUS MPOTHBHHUKA. TakuM 00pa3oM, H3y4eHHE MPOCTPaH-
CTBCHHO-BPEMEHHBIX XapaKTePUCTUK IBUTATEIBHBIX ACHCTBHUMA U CUTYAIIHHA OTIPEIEIISICT OXHO U3
BEIYIINX HAIPaBJICHUI NCCIEAOBAaHUNA B TaHHON 00IacTu.

WHTerpanns COBpeMEHHBIX TEXHOJOTHH B TPEHHPOBOUHBIN MPOILECC M COPEBHOBAHUS B
CHOPTHUBHBIX €IMHOOOPCTBAaX CTAHOBHUTCS BCe Ooliee paclpoCcTpaHEHHBIM sBIEHHEM. B mocen-
HHEC Iroabl aKIICHT COCJIaH Ha HpI/IMeHeHI/II/I TOYHBIX 1 HAACKHBIX yCTpOﬁCTB, JAaTYHUKOB JIBUKCHHUA,
BI/I3yaHI>HI>IX 61/IOM€X8.HI/I‘-I€CKI/IX CHCTEM, KOMITIAKTHBIX MCTOIOB peFI/ICTpaHI/II/I nu OHepaTI/IBHOFO
aHaJIn3a NeATeILHOCTH CIIOpTCMeHOB. [lomydyaemast nHGOpPMALUI O TPSHUPOBOYHOM MPOIECCE U
COPCBHOBATEIBHOM JIEATCIFHOCTH TO3BOJIICT TPEHEpaM M CIICIHAIUCTaM, Pa0OTAIOIIUX CO
CIIOPTCMEHAMU, OTKPBIBATH HOBBIE BOBMOXKHOCTH B KOPPEKLIMHU U COBEPILICHCTBOBAHUU MTPOTPAMM
TaKTUKO-TEXHUUYECKOU MOATOTOBKH JIJIsl TOCTHXKEHUS BBICOKUX PE3YJILTaTOB.

CTOUT OTMETUTH, YTO PE3yNBTaThl UCCICAOBAHUN C MCITOIH30BaHNEM HH(GOPMAIIMOHHO-
TEXHUYECKHUX CUCTEM, U3-32 OOJBIIIOTO METOIOIOTHICCKOTO M TEXHOIOTUIESCKOTO pa3HOOOpas3us,
HE MTO3BOJISIOT JIE)IaTh 0000IICHHBIC BEIBOABI M PEKOMEH/IAITNH JIJISl BCEX BHJIOB CIIOPTUBHBIX €U~
HOOOPCTB. B COOTBETCTBIH C BEIIIEH3IIOKEHHBIM, B IIEJISIX COBEPIICHCTBOBAHUS TPCHUPOBOIHOTO
TpoIecca M COPEBHOBATEIBHON IEATENFHOCTH, TpejiaraeTcs afanTupOBaTh MYJIBTHAUCIUILIH-
HapHbIA [IOJXO/l, KOTOPBII BKJIIOYAET UHTErPAIbHbIE IAPAMETPHI B UCCIEA0BAHUN TEXHUYECKOU
u TaKTquCKOﬁ IIOATOTOBJIICHHOCTHU CHOpTCMeHOB paanquﬁ KBaJ'lI/I(l)I/IKaLH/II/I.

JINTEPATYPA

1. A6pamos H.C. BausiHue 2eKTPOHHBIX CUCTEM Cy/IeCTBa Ha Pa3BUTHE TEXHUKH YapoB C Bpa-
meHreM B Tx3kBoHJ0 / H.C. AGpamoB, B.H. KpacHoxyTckuit // ®usndeckas Kynbrypa u criopt. OnuMIuii-
ckoe obOpasoBanue : Marepuaibsl MEXIyHApOIHOH HaydHO-TpakTHdeckod koHpepenmmu. — KpacHonap,
2019. - C. 179-180.

2. Bepmmana M.A. VccrenoBanue CTPYKTYpHBIX KOMIIOHEHTOB TEXHUKH YJapOB B ITOEIHMHKE
TX3KkBOHJ0 / M.A. Bepmmaus, A.1O. Boponmos // uTerpamnus MeToanieckoi (HayqHO-METOINIECKOH) pa-
OOTBI 1 CHCTEMBI IOBBIIIECHNUS KBaTH(HUKAIMY KaapoB : Marepransl XXII MexayHapoiHOil HaygyHO-TIpaK-
THYecKol koH(pepeHunn. — Yensounck, 2021. — C. 198-207.

3. Ky3uenos P.B. CoepiieHCTBOBaHHE TEXHUKO-TAKTUUECKHUX JACHCTBUN TXIKBOHAMUCTOK 15-17
JIeT Ha OCHOBE aHaJlM3a UX copeBHOBaTenbHOHU nesrenbHoctH / P.B. Kysueros, A.B. Bumnskos, T.C. ®po-
J0Ba // MeXayHapoIHbI Hay4YHO-UCCIIEA0BATEIbCKUH KypHaL — 2022, — Ne, 12 (126). — C. 51.

4.  OcoOeHHOCTH CHTYAI[IOHHOTO aHaJH3a COPEBHOBATEILHON AESTENLHOCTH B MTPOBBIX BHIAX
criopta u equHo6opcTBax / B.B. Kosun [u ap.]. / CoBpemennsre Bonpocs! 6nomenumuusl. — 2021, — T. 5,
Ne'1(14). — C. 218-228.

5. Canyrun A.B. OcobGeHHOCTH cHCTEMaTH3allid MHHUMANBHBIX CHUTYyalluil IPOTHBOOOPCTB
1OHBIMU KuKOOKcepamu / A. B. Canyrun, B. B. Kosun / Teopus u npaktuka ¢pusndeckoi Kyastypsl. — 2020.

296



Yuenwie 3anucku ynusepcumema umenu IL.@. Jleccagpma. — 2023. — Ne 11 (225).

—Ne 6 (984). — C. 90.

6. Dmos O.I Buieoananu3 KOHQIMKTHOTO B3aUMOJIEHCTBUS TXIKBOHMcTOB BT® B copeBHOBa-
tenpHbIX noenunakax / O.I. DnoB // BectHuk cioprusnoit Hayku. — 2020. — Ne. 4. — C. 28-31.

7. Application of virtual reality in competitive athletes-a review / G.A. Juras, Akbas, W. Mar-
szalek, A. Kamieniarz [et al.] // Journal of human kinetics. —2019. — No. 69 (1). — P. 5-16.

8.  The objective assessment of striking force in combat sports using sport-specific measurement
devices-a review / A. Akbas, A. Brachman, B. Gzik, B. Bacik // Arch. Budo. —2021. — No. 17. — P. 205-216.

9.  Suggestions for professional mixed martial arts training with pacing strategy and technical-
tactical actions by rounds / N.R. Antonietto, F.D. Bello, A.C. Carrenho Queiroz [et al.] // Journal of strength
and conditioning research. — 2023. — No. 37 (6). — P. 1306-1314.

10. Biomechanics of the upper limbs: A review in the sports combat ambit highlighting wearable
sensors / A. Blanco Ortega, J. Isidro Godoy, D.S. Szwedowicz Wasik [et al.] // Sensors. — 2022. — No. 22
(13). —P. 4905.

11. Quantification of boxing gloves damping: Method and apparatus / S. Chadli, N. Ababou, A. Ab-
abou, N. Ouadahi // Measurement. —2018. — No. 129. — P. 504-517.

12. Development of a mobile phone app for measuring striking response time in combat sports:
Cross-sectional validation study / V. Coswig, J. Sant'Ana, M.N. Coelho [et al.] // JIMIR mHealth and uHealth.
—2019.—No. 7 (11). — P. 14641.

13. De Quel O.M. Perceptual-cognitive expertise in combat sports: A narrative review and a model
of perception-action / O.M. De Quel, S.J. Bennett / Rev Int Ciencias Depor. — 2019. — No. 15 (58). — P.
323-338.

14. Kinematic comparison of the roundhouse kick between tackwondo, karate, and Muaythai /
R. Diniz, D F.B. el Vecchio, G.Z. Schaun [et al.] // Journal of Strength and Conditioning Research. — 2021.
—No. 35 (1). — P. 198-204.

15. Ishac K. Evaluating martial arts punching kinematics using a vision and inertial sensing system
/ K. Ishac, D. Eager // Sensors. —2021. — No. 21 (6). — P. 1948.

16. A review of striking force in full-contact combat sport athletes: Methods of assessment / S.
Lenetsky, A. Uthoff, J. Coyne, J. Cronin // Strength and Conditioning Journal. — 2022. — No. 44 (1). — P.
71-83.

17. Development of a tackwondo combat model based on Markov analysis / C. Menescardi,
C. Falco, C. Ros [et al.] // Frontiers in psychology. —2019. — No. 10. — P. 2188.

18. Effects of 4 weeks of a technique-specific protocol with high-intensity intervals on general and
specific physical fitness in tackwondo athletes: an inter-individual analysis / A. Ojeda-Aravena, T. Herrera-
Valenzuela, P. Valdes-Badilla [et al.] / International journal of environmental research and public health. —
2021.—No. 18 (7). — P. 3643.

19. Physiological Responses and Time-Motion Analysis of Kickboxing: Differences Between Full
Contact, Light Contact, and Point Fighting Contests / I. Ouergui, A. Benyoussef, N. Houcine [et al.] // Jour-
nal of Strength and Conditioning Research. —2019. — No. 20. — P. 1-6.

20. Russo G. The perceptual-cognitive skills of combat sports athletes: A systematic review /
G. Russo, G. Ottobon // Psychology of Sport and Exercis. — 2019. — No. 44. — P. 60-78.

21. Rydzik L. Physical fitness and the level of technical and tactical training of kickboxers / L. Ry-
dzik, T. Ambrozy // International Journal of Environmental Research and Public Health. — 2021. — No. 6
(18). —P. 1-9.

22. Rydzik L. Indices of technical and tactical training during kickboxing at different levels of
competition in the K1 Formula / L. Rydzik // Journal of Kinesiology and Exercise Sciences. —2022. — No.
97 (32). - P. 1-5.

23. Tartaruga L.A. Kinematic Comparison of the Roundhouse Kick Between Taeckwondo, Karate,
and Muaythai / L.A. Tartaruga, S.S. Pinto // The Journal of Strength and Conditioning Research. — 2021. —
No. 35 (1). — P. 198-204.

24. Inertial Sensors for Performance Analysis in Combat Sports: A Systematic Revie» /
M.T. Worsey, H.G. Espinosa, J.B. Shepherd, D.V. Thiel // Sports. —2019. — No. 7 (1). — P. 28.

REFERENCES

1. Abramov, N.S. and Krasnokutsky, V.N. (2019), “The influence of electronic refereeing systems
on the development of techniques of kicks with rotation in tackwondo”, Physical culture and sport. Olympic
education: Materials of the international scientific and practical conference, Krasnodar, pp. 179-180.

297



Yuenwie 3anucku ynusepcumema umenu IL.@. Jleccagpma. — 2023. — Ne 11 (225).

2. Vershinin, M.A. and Vorontsov, A.Yu. (2021), “Study of the structural components of the tech-
nique of strikes in a tackwondo match”, Integration of methodological (scientific and methodological) work
and personnel development system, materials of the XXII International Scientific and Practical conferences,
Chelyabinsk, pp. 198-207.

3. Kuznetsov, R.V., Vishnyakov, A.V. and Frolova, T.S. (2022), “Improving the technical and tac-
tical actions of tackwondo athletes aged 15—17 years based on the analysis of their competitive activity”,
International Scientific Research Journal, No. 12 (126), pp. 51.

4. Kozin, V.V. et al. (2021), “Features of situational analysis of competitive activity in team sports
and martial arts”, Modern issues of biomedicine, Vol. 5, No. 1 (14), pp. 218-228.

5. Salugin, A.V. and Kozin, V.V. (2020), “Features of systematization of minimal confrontation
situations by young kickboxers”, Theory and practice of physical culture, No. 6 (984), pp. 90.

6. Epov, O.G. (2020), “Video analysis of conflict interaction between WTF tackwondo players in
competitive fights”, Bulletin of sports science, No. 4, pp. 28-31.

7. Akbas, A., Marszalek, W., Kamieniarz, A., Polechonski, J., Slomka, K.J. and Juras, G. (2019),
“Application of virtual reality in competitive athletes-a review”, Journal of human kinetics, No. 69 (1), pp.
5-16.

8. Akbas, A., Brachman, A., Gzik, B. and Bacik, B. (2021), “The objective assessment of striking
force in combat sports using sport-specific measurement devices-a review”, Arch. Budo, No. 17, pp. 205—
216.

9. Antonietto, N.R., Bello, F.D., Carrenho Queiroz, A.C., Berbert de Carvalho, P.H., Brito, C.J.,
Amtmann, J. and Miarka, B. (2023), “Suggestions for professional mixed martial arts training with pacing
strategy and technical-tactical actions by rounds”, Journal of strength and conditioning research, No. 37
(6), pp. 1306-1314.

10. Blanco Ortega, A., Isidro Godoy, J., Szwedowicz Wasik, D.S., Martinez Rayon, E., Cortes Gar-
cia, C., Ramon Azcaray Rivera, H. and Gomez Becerra, F.A. (2022), “Biomechanics of the upper limbs: A
review in the sports combat ambit highlighting wearable sensors”, Sensors, No. 22 (13), P. 4905.

11. Chadli, S., Ababou, N., Ababou, A. and Ouadahi, N. (2018), “Quantification of boxing gloves
damping: Method and apparatus”, Measurement, No. 129, pp. 504-517.

12. Coswig, V., Sant'Ana, J., Coelho, M.N., Moro, A.R.P. and Diefenthaeler, F. (2019), “Develop-
ment of a mobile phone app for measuring striking response time in combat sports: Cross-sectional valida-
tion study”, JMIR mHealth and uHealth, No. 7 (11), pp. 14641.

13. De Quel, O.M. and Bennett, S.J. (2019), “Perceptual-cognitive expertise in combat sports: A
narrative review and a model of perception-action”, Rev Int Ciencias Deport, No. 15 (58), pp. 323-338.

14. Diniz, R., Del Vecchio, F.B., Schaun, G.Z., Oliveira, H.B., Portella, E.G., da Silva, E.S., For-
malioni, A., Campelo, P., Peyre-Tartaruga, L.A. and Pinto, S.S. (2021), “Kinematic comparison of the round-
house kick between tackwondo, karate, and Muaythai”, Journal of Strength and Conditioning Research, No.
35 (1). pp. 198-204.

15. Ishac, K. and Eager, D. (2021), Evaluating martial arts punching kinematics using a vision and
inertial sensing system», Sensors, No. 21 (6), pp. 1948.

16. Lenetsky, S., Uthoff, A., Coyne, J. and Cronin, J. (2022), “A review of striking force in full-
contact combat sport athletes: Methods of assessment”, Strength and Conditioning Journal, No. 44 (1), pp.
71-83.

17. Menescardi, C., Falco, C., Ros, C., Morales-Sanchez, V. and Hernandez-Mendo, A. (2019),
«Development of a tackwondo combat model based on Markov analysis», Frontiers in psychology, No. 10,
pp. 2188.

18. Ojeda-Aravena, A., Herrera-Valenzuela, T., Valdes-Badilla, P., Cancino-Lopez, J., Zapata-Bas-
tias, J. and Garcia-Garcia, J.M. (2021), “Effects of 4 weeks of a technique-specific protocol with high-
intensity intervals on general and specific physical fitness in taekwondo athletes: an inter-individual analy-
sis”, International journal of environmental research and public health, No. 18 (7), pp. 3643.

19. Ouergui, L., Benyoussef, A., Houcine, N., Abedelmalek, S., Franchini, E., Gmada, N., Bouhlel,
E. and Bouassida, A. (2019), “Physiological Responses and Time-Motion Analysis of Kickboxing: Differ-
ences Between Full Contact, Light Contact, and Point Fighting Contests”, Journal of Strength and Condi-
tioning Research, No. 20, pp. 1-6.

20. Russo, G. and Ottoboni, G. (2019), “The perceptual-cognitive skills of combat sports athletes:
A systematic review”, Psychology of Sport and Exercise, No. 44, pp. 60-78.

21. Rydzik, L. and Ambrozy, T. (2021), “Physical fitness and the level of technical and tactical
training of kickboxers”, International Journal of Environmental Research and Public Health, No. 6 (18).

298



Yuenwie 3anucku ynusepcumema umenu IL.@. Jleccagpma. — 2023. — Ne 11 (225).

pp. 1-9.

22. Rydzik, L. (2022), “Indices of technical and tactical training during kickboxing at different
levels of competition in the K1 Formula”, Journal of Kinesiology and Exercise Sciences, No. 97 (32), pp.
1-5.

23. Tartaruga, L. A. and Pinto, S.S. (2021), “Kinematic Comparison of the Roundhouse Kick Be-
tween Tackwondo, Karate, and Muaythai”, The Journal of Strength and Conditioning Research, No. 35 (1),
pp. 198-204.

24. Worsey, M.T., Espinosa, H.G., Shepherd, J.B. and Thiel, D.V. (2019), “Inertial Sensors for Per-
formance Analysis in Combat Sports: A Systematic Review”, Sports, No. 7 (1), pp. 28.

KontakTHas undopmanus: S.petrov@lesgaft.spb.ru

Cmamows nocmynuna 6 peoaxyuio 29.11.2023
YK 796.011

BO3JIEVICTBUE ®YHKIIUOHAJBHOI'O TPEHUHI'A B 03JIOPOBUTEJIbHON
TPEHHUPOBKE HA MPOIIOPIIUUN U COCTAB TEJIA CTYAEHTOK
Tamvana Bnaoumuposna [1o0dyonasn, cmapwuii npenooasamens, Braoumup Bnaoumuposuy
Paobuyk, kanouoam nedazoeuyeckux HayK, npogeccop, Poccuiickas akademus napoonozo xo-
3suicmea u 2ocyoapcmeentou caycovl, Cankm-Ilemepoype,

AHHOTALUA

OyHKIMOHANEHBIA TPEHUHT IIPUMEHSETCS BO MHOTHX BHAAX TPEHHPOBOK, JUIS HOBBICHUS (HU3U-
YecKOif HOATOTOBICHHOCTH 1 (DYHKIMOHAJIBHBIX BO3MOXHOCTEeH oprannsma. Ero copepxanue mopoupaercst
JUISL alaNTaliy K TIOBCEAHEBHON AEATENFHOCTH U HalpaBJICHB! HA KOPPEKIMIO TEIOCIOKEHN, Oarogapst
KOTOPBIM, YXOJUT JIMIIHUN BEC, YIy4IIAtOTCs IPOIOPLUH U COCTaB Teja. B CBA3U ¢ MOBBIIIEHHBIM IPOLIEH-
TOM M30BITOYHOTO BECa MOJIOZOTO MOKOJICHHUSI MBI POAHATN3UPOBAIIM U POTECTHPOBAJIH IIPOIIOPLINH U CO-
CTaB Teja, QYHKIMOHAIBHYIO M (PM3UYECKYIO TIOATOTOBICHHOCTh CTYISHTOK, 3aHUMAIOIIUXCs (HYHKIIHO-
HaJIbHBIM TPEHUHTOM B 03710POBUTENILHON TPEHHPOBKE.

@YHKIMOHAJIBHBIA TPEHUHT B 03[JOPOBUTENNBHOM TPEHUPOBKE BO3IEHCTBYET Ha IPONOPLMHU U YIyU-
IIaeT COCTaB TeJla CTyACHTOK, TPUBUBAET HHTEPEC K 3aHATHAM, KOTOPHIE TIOBBIMIAIOT U MTOAJEPKUBAIOT (u-
3U4ecKoe U (QPyHKIMOHAIBHOE COCTOSHHE CTYAEHTOK. 1o pe3ynsraram nuccieoBaHus, BCEe OKa3aTeH 3Ha-
YHUTEJIBHO YBEIUYUIUCH B Ol

KnroueBbie cii0Ba: GpyHKIIMOHAIBHBIH TPEHUHT, 030POBHUTEIbHAS TPEHUPOBKA, IIPOIIOPIIMH Tea,
COCTaB Tella, OMOMMIIeAaHCHBIIT aHATN3, (PyHKIHOHAIbHAS U QU3MYECKast OIrOTOBICHHOCTb, aHTPOIIOMET-
pus.
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IMPACT OF FUNCTIONAL TRAINING IN WELLNESS TRAINING ON THE
PROPORTIONS AND BODY COMPOSITION OF FEMALE STUDENTS
Tatiana Vladimirovna Poddubnaya, senior teacher, Vladimir Vladimirovich Ryabchuk, can-
didate of pedagogical sciences, professor, Russian Academy of National Economy and Public
Administration, St. Petersburg

Abstract

Functional training is used in many types of training to improve physical fitness and functional
capabilities of the body. Its content is selected to adapt to everyday activities and is aimed at correcting the
physique, thanks to which excess weight goes away, the proportions and composition of the body improve.
Due to the increased percentage of overweight of the younger generation, we analyzed and tested the pro-
portions and body composition, functional and physical fitness of female students engaged in functional
training in wellness training.

Functional training in wellness training affects the proportions and improves the body composition
of female students, instills interest in classes that enhance and maintain the physical and functional condition

299



