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Camplif onTUMaJbHBIA BapHaHT JuIs obecrieueHus Kiy0a HeoOXOIMMBIM TPEHEPCKHM CO-
CTaBOM — 3TO MOJATOTOBKA KaJpOB BHYTPH KIy0a.

Camas Jydmiasi pekjaMa TOJBSITTHHCKOTO KJIy0a Ha JaHHBI MOMEHT, KpoMe padoThl
caiita, — 9T0O peKiama «u3 yCT B ycTa». OueHb MHOTO POJUTEINICH MPUBOAAT JETeH 10 PEKOMEH-
JALUSIM.

Jo cux mop B pUIypHOM KaTaHWHU HET YETKOTO PassIMMs MEXTy podhecCHOHaIaMH-IIIO-
OUTEISIMU U JTFOOUTEISIMHA-00BIIHBIMH JTFOIBMH, BIFOOJICHHBIMHU B (UTYpHOE KaTaHUe. ITO BBIpa-
XKaeTcsl B TOM, YTO B3pOCIIOE HaceleHHe (K KOTOPOMY YK€ OTHOCSTCS JEeTH, 0ojiee B3pOCIIbIe 110
BO3pAacTy 4eM TpeOOBaHUS pa3psIoB, Ha KOTOPBIC OHU YK€ HE MONANal0) He 3HACT, KaKUe LeIH
MOTYT OBITh Y HUX Ul MOTHBALIUH, KPOME IIPOCTO O310POBICHUS.
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AHHOTAIIUA

Beenenue. B HacTosiee BpeMs B CIIOPTHBHOW AEATEIILHOCTH CTANM MCIIOIB30BATHCS CPEICTBA CO-
BPEMEHHOH BHICO3aIMCH U IIPOTPAMMHOTO o0ecrieueHus 11t 00paboTku BuaeodaiiioB. B maHHoit cratbe
MPEACTABICHBl MAaTEPHANBI 10 M3yYSHHIO ITHTENFHOCTH MOCIHHKOB B apMPECTIMHTE C UCTIOIB30BaHUEM
CKOPOCTHOH BHICOCHEMKH U CTATHCTHYECKOW 00pabOTKH, IMOMYyYeHHBIX AaHHBIX. McciienoBaHue Hampas-
JICHO Ha BBISBJICHHE 3aBUCHMOCTH CHJIOBBIX M CKOPOCTHO-CHJIOBBIX CIIOCOOHOCTEH CHOPTCMEHOB OT JJIH-
TeNbHOCTH noenuHka. Llens uccnenoanus. CpaBHUTENIbHBIN aHATN3 ATUTEIBLHOCTH MOCIUHKA B MY>KCKOM
Y KEHCKOM apMpEeCTJIMHTE.

MeTozavka 1 OpraHu3alys NCCIeA0BaHMs. B uccienoBaHny IPUHUMAITH y4acThe 26 JKSHIIMH B BO3-
pacte 18-27 net u 98 My>xuuH B Bo3pacte 19—27 net. [|yis penienus noctaBieHHOH 3a1a4yl UCTIOIb30BaIaCh
BHICOCHEMKA BEICOKOCKOPOCTHOI kamepoit Panasonic Lumix S1. Crarucrudeckast 00paboTKa pe3yabsTaToB
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oCyIIecTBIUIaCh IakeToM Statgraphics centurion. Beio nmpoanamm3uposaHo 92 moeanHKa >KEHIIUH U 98
MOETUHKOB MYX4KH. J[TUTENpHOCTh MOSANHKA OlIEHHBAIACH OT MOMEHTa Hadana noequHka (“Go” pedepn)
JI0 KacaHusl KUCThIO MIIH MpeIedbeM O0KoBOM moaynikn crona. MecneqoBanus IpoBOAMINCE Ha Kadenpe
¢m3Bocniutanus CaHkT-IleTepOyprekoro rocyapcTBEHHOTO HHCTUTYTa KHHO U TeNeBUAEHUs. Pe3ynsrars
HCCcIeI0BaHus U UX oOcyxneHne. CpeqHss IIUTENFHOCT NOSANHKA )KEHIUH cocTaBuia 6,6+0,4 ¢, a Myx-
guH — 7,1+0,5 c¢. HecMoTpst Ha To, 9TO 1O BpeMeHH OOpBOBI, KEHITUHBI JOCTOBEPHO HE OTIMYAIOTCS OT
MY’KYHH, PAaCIIPEAEICHUS Pe3yIbTaTOB JIUTEIBHOCTH MTOSIUHKA )KEHIINH W MYXXYHH 110 OTHOCTOPOHHEMY
kpureputo Komvoroposa-CMupHOBa 10cTOBEpHO oTiidaroTcs. O6paboTaHHbIA MaTepruai MOXeT OBITh HC-
TI0JTE30BaH ISl COBEPIIEHCTBOBAHNS METOUKHU CHIIOBOI TOATOTOBKH,  TAK)KE TEXHUIECKHUX M TAKTUIECKHX
JEHCTBUH KaK B MYXCKOM, TaK U YKEHCKOM apMpecTiauHre. BeiBoabl. Pa3znuuus Bo BpeMeHM MOENMHKA y
MY’KYMH U KEHIIUH HeA0CTOBEPHEL. [1o BApHAaTHBHOCTH JUINTENILHOCTH MOEINHKA, )KEHIIIUHBI TOCTOBEPHO
OTIINYAIOTCA OT My>kuuH. CHIIOBast TPEHUPOBKA XKEHIIMH B ApMPECTINHTE JOIKHA OBITh B OONBILEH CTEEHN
CKOHLIEHTPUPOBAHA HAa PA3BUTUH MAKCHMAJIbHOW CHIIBI CKEJIETHBIX MBIIIL, a Y MYXXYUH — MaKCUMAaIbHOM
CHJIBI U CHIIOBOH BBIHOCJIMBOCTH.
KoroueBnbie ci10Ba: apMpeCTIINHL, BHIEOChEMKA, CKOPOCTh, CTATHCTHYECKast 00paboTKa.
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Abstract

Introduction. Currently, in the sports activities, the modern video recording tools and software for
processing the video files have been used. This article presents the materials on the study of the duration of
fights in arm wrestling by using high-speed video and statistical processing of the data obtained. The study
is aimed at identifying the dependence of the power and speed-power abilities of athletes on the duration of
the fight. The purpose of the study. Comparative analysis of the duration of the fight in male and female arm
wrestling has been undertaken. The methodology and organization of research. The study involved 26
women aged 18-27 years and 98 men aged 19-27 years. To solve this problem, we used video shooting with
a Panasonic Lumix S1 high-speed camera. Statistical processing of the results was carried out by the Stat-
graphics centurion package. We analyzed 92 women's fights and 98 men's fights. The duration of the bout
was estimated from the moment the bout started (“Go” the referee) to touch the side pillow of the table with
a brush or forearm. Studies were conducted at the Department of Physical Education of St. Petersburg State
Institute of Cinema and Television. Research results and discussion. The average duration of the women's
duel was 6.6+0.4 s, and that of men — 7.120.5 s. Despite the fact that the time of the struggle, women are
not significantly different from men, the distribution of the results of the duration of the duel between women
and men according to the unilateral Kolmogorov-Smirnov criterion is significantly different. The processed
material can be used to improve the methods of strength training, as well as technical and tactical actions in
both male and female arm-wrestling. Conclusions. Differences in time between men and women are unreli-
able. According to the variability of the duration of the fight, women significantly differ from men. Strength
training for women in arm wrestling should be more focused on the development of maximum skeletal
muscle strength, and for men - maximum strength and strength endurance.

Keywords: arm-wrestling, video shooting, speed, statistical processing.

BBEJIEHUE

Ha coBpemMeHHOM 3Tamne pa3BUTHS CIIOPTA SABISIETCS HEOOXOMUMBIM BHEAPEHUE B TPECHHU-
POBOYHBIN TIPOIIECC COBPEMEHHBIX HUCCIENIOBATEILCKUX TexHoJorui. OcoOeHHOE MECTO Cpeau
HUX 3aHUMAIOT TEXHOJIOTHH, 0a3UPYIONINECs Ha CIOPTUBHON OMOMEXaHHKe, TTO3BOJISIONINE aHa-
JIM3UPOBAThH CIOKHYIO CUCTEMY B3aMMOCBS3aHHBIX JIOKOMOLIMN CIIOPTCMEHA U TOJIOKEHUS ero
Tena B npocTpanctse [1, 3]. OnHol U3 METOAMK, MO3BOJIAIOIEH OLIECHUBATH CKOPOCTD JIBUYKEHHS
CIIOPTCMEHA, a TaKXKE€ TEXHUKY BO BpeMsl MOEAMHKA B apMpPECTIUHIE SIBISETCA CKOPOCTHAs
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BU/ICOCHEMKA U CTaTUCTUUECKast 00pabOTKa IMOMyYEeHHBIX PE3YJbTaToB. JDTO MCCIEIOBaHUE MO-
KET MOBNIUATH Ha yIy4IlICHUE pPe3yIbTaToB BEICTYIJICHUH HAIIIMX CIOPTCMEHOB, KaK Ha BHYTPEH-
HUX, TaK U Ha MEXJTyHapOIHBIX COPEBHOBaHUAX [2].

METOANKA 1 OPTAHU3AILIMA UCCIIEJJOBAHMA

VYyactHukH. B ucciaenoBaHuy npuHUMaNK y4acTie 26 skeHIIUH B Bo3pacTe 18—27 net u
98 myxuuH B Bo3pacte 19-27 metr. Onm Obutn yuacTHHKamMu Yemmmonara By3oB CaHkT-Iletep-
Oypra 1o apMpecTIHHTY. TPEeHUPOBOYHBIN CTaX YIaCTHUKOB SKCIIEPUMEHTA HE MPEBBINIA ABYX
JIET.

Mertons! uccnenoBanus. s penieHus MOCTABICHHOM 3ala4M HMCIOIb30Bajlach BUAEO-
ChEMKa BBICOKOCKOPOCTHOH kamepoii Panasonic Lumix S1, wactora cremku cocraBmsmia 200
kagp/c. CreMKa MPOBOAMIACE BO (PPOHTAIBHOM IUIOCKOCTH Ha PACCTOSHUM Ha PAacCTOSHHUU |
MeTpa OT yYacTHHKOB dKCIepuMeHTa U pedepu. OO0paboTKa BUIEO MPOBOAMIIACH B IIPOrpaMme
iMovie ¢ MATHKPaTHBIM 3aMeIeHHeM. TOUHOCTh U3MEPEHUsl JUTMTEIbHOCTH MTOSANHKA COCTaB-
msa 0,1 c.

Bruto mpoananu3upoBaHo 92 MoequHKA SKEHIIMH U 98 MOoenInHKOB MYK4MH. JlmuTens-
HOCTB MMOCTMHKA OLICHMBAJIACh OT MOMEHTa Havasa nmoenuHka (“Go” pedepu) 10 KacaHHsI KHCTHIO
WK TIpe/IiedbeM OOKOBOH moAyliky croia. MccnenoBanus nmpoBoamuch Ha kadeape GpuzBoc-
mutaans CII6T UKuT.

Craructrmueckas oOpabotka pe3ymsraTtoB ocymectBisiiack maketom STATGRAPHICS
CENTURION. Ona 3akimoganack B pacdere CIEAYIOIIAX YHCIOBBIX XapaKTEPUCTUK BBIOOPKH:
CpemHeTo apru(pMETHIECKOro, OMIMOKH CPETHETO apH(PMETHIECKOTO, MOJIbI, METUAHBI, CTaHIapT-
HOTO OTKJIOHEHUs, KO3((HIIeHTa Bapualuy, MUHUMaJIbHOTO 1 MaKCUMAJIbHOTO 3HAUCHNH MpH-
3HaKa, pa3Maxa BapbHpPOBaHUs, a TAK)KEe HOPMUPOBAHHOTO Kod(duienTa acummeTpun. [lomumo
9TOTO, CTPOWJINCH YaCTOTHBIEC TAOIHIIBI K TUCTOTPAMMBI JJIMTEILHOCTU MOESAUMHKOB. CTaTHCTHYE-
CKHE THUIOTE3bl MPOBEPSUINCh IMocpencTBoM KpurepueB Kommoroposa-CmupHOoBa M MaHHa-
YutHu.

PE3VJIbTATBI UCCJIEAOBAHNMA U X OBCYXXKIAEHUE

Cpenssst IIMTENbHOCTD MOEANHKA KEHIMH cocTaBuia 6,6+0,4 ¢, a myxuuH — 7,1+0,5 c.
Paznuuus mo 3TOMy MOKA3aTeN0 MEXKIy MYXKUMHAMHU M KEHIUHAME HeJ0cToBepHbI (p>0,05).
OnHaKo BAPUATHBHOCTH JTUTEILHOCTH TOSIUHKA MY>KUYHH JIOCTOBEPHO OTIMYAETCSI OT UTUTEIb-
HOCTH NOeIUHKOB xeHmH (p <0,05), npu 3TOM pa3max BapbUPOBAHHS Y JKSHIIUH COCTABISET
17 ¢, y Mmyxuus — 23 ¢ (tabmuma 1).

Tabnuia 1 — Urca0BbIe XapaKTePUCTUKHU JUIUTEIBHOCTH OSAMHKA

YcoBble XapaKTEPUCTHKH BHIOOPKH JKEHIIMHBI MYKUHHBI

O6beM BHIOOPKH 91 97
Cpennee apupmMeTHIECKOE, C 6,6 7,1
Omnbka cpeHero apuhMeTHIeCKOro 0,4 0,5
Menuana, ¢ 6,0 5,0
Moza, ¢ 6,0 -
CraHIapTHOE OTKJIOHEHHE, C 4.1 5,3
Koadduuuent Bapuarmn, % 62,4 75,6
MunnManbHOE 3HaYEHHE, C 1,0 1,0
MaxkcuMaibHOE 3HaYEHHE, C 18,0 24,0
Pa3max BapbHpOBaHUSI, C 17,0 23,0
HopmupoBaHHbIH KO3 GUIIHEHT aCHMMETPHU 3,9 4,9

Yacrornas Tabnumna (Tabnmma 2) CBHAETENLCTBYET O TOM, YTO Y )KEHIIIMH JaIle BCEeTo JIJIH-
TEJIBHOCTh MOEIMWHKa cocTaBisieT oT 3 a0 6 c. Ha ator mHTepBan npuxonurcs 54 moeauHka
(59,3% Bcex pesynsratoB). bonee Toro, B mHTepBai ot 0 10 9 ¢ monanaer 80 noeauHkoB (87,9%
Bcex pe3ynbraToB). Octapmuecs 11 moennakoB sxeHImuH (12,1% 0T Bcex pe3yapTaToB) JITHINACH
or9 1o 18 c.
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Ta6nnua 2 —YactoTHas Ta6nnua JJIATCIIBbHOCTH NOCAMHKOB JKCHIIWH

. . OrHocuTebHAS
Hwxuuit Bepxuuit | CpenunHoe 3Ha- OtHocutens- | Hakoruien-
Kiaccer Yacrora HAKOILJICHHAs 4ya-
npezen, ¢ npezen, ¢ YeHUE, C Has 4aCTOTa | Has 4acToTa crota
1 0 3,0 15 21 0,2308 21 0,2308
2 3,0 6,0 45 33 0,3626 54 0,5934
3 6,0 9,0 7,5 20 0,2198 74 0,8132
4 9,0 12,0 10,5 6 0,0659 80 0,8791
5 12,0 15,0 13,5 6 0,0659 86 0,9451
6 15,0 18,0 16,5 5 0,0549 91 1,0000

Y MyX4HH pacrpefesieHie [UINTETFHOCTH TMOSANHKA XapaKTePH3yeTCs HAINIHEM ABYX
MOJAIBHBIX KJIaccoB (Tabmuma 3). B mepBrIil kiace momaiay pe3ylbTaThl MOSAUHKOB, JTHTEb-
HOCTB KOTOPBIX cocTaisiia oT 0 1o 3 ¢, Bo Bropoii — ot 3 10 6 c. [IepBrIit kilacc HACUUTHIBAET 28
noennHKOB (28,8% 0T Bcex pe3ynbTaToB), BTopoi — 29 nmoenuHkoB (29,8% OT Bcex pe3yiIbTaToB).
Y myxuna 71 moenmHOK (73,1% OT BceX pe3ynbTaToB) uMen AMUTeabHOCTH OT 0 10 9 ¢. Ocras-
mmecs 29 MoennHKOB MYXIHH (26,9% 0T BceX pe3yabTaToB) ITWIHACH OT 9 1o 24 c.

Tabmura 3 — YactoTHast TabNHIA ATUTEIHHOCTH MOSAMHKOB MYKIHUH

. N OTHOCHUTENbHAS
Hwxuauit Bepxuuii |CpenunHoe 3Ha- OtHocutens- | Hakomien-

Knaccnt Yacrora HaKOIUICHHAs 4a-
npezen, ¢ | mpened, ¢ 4eHHE, C Has 4acToTa | Has 4acToTa crota
1 0 3,0 15 28 0,2887 28 0,2887
2 3,0 6,0 4,5 29 0,2990 57 0,5876
3 6,0 9,0 75 14 0,1443 71 0,7320
4 9,0 12,0 10,5 11 0,1134 82 0,8454
5 12,0 15,0 13,5 6 0,0619 88 0,9072
6 15,0 18,0 16,5 5 0,0515 93 0,9588
7 18,0 21,0 19,5 1 0,0103 94 0,9691
8 21,0 24,0 22,5 3 0,0309 97 1,0000

PaccunTaHHBIE YHCIIOBBIE XapaKTEPUCTUKHU BEIOOPOK (Tabmuiia 2 u 3) CBUIETEIBCTBYIOT O
TOM, YTO paclpeesieHHe ATUTEIHHOCTH MOEANHKOB OTIMYUTCS OT HOpManbHOTO. MiMeeTcs no-
CTaTOYHO BbICOKAsi acUMMeTpHs. KoapuImeHT acuMMeTpru pacrpeaeneH sl ATUTeIbHOCTH 110-
€IMHKOB JKEHIIMH COCTaBIsET 3,9, a My>XurH — 4,9. DTO CBUIETENBCTBYET O CHIIBHOHN CKOIIIEHHO-
CTH pacnpereneHnii BieBo. Ecim Obl pacnpenenenne AIUTenTbHOCTH OEINHKOB OBLIO OJIM3KO K
HOPMaJILHOMY, KO3 (HITMEHTH aCHMMETpUH ObLTH OBl OJIM3KHM K Hymo. HecMoTps Ha TO, 4TO 1O
BpEMEHN OOPBHOBI, )KEHIIIMHBI JOCTOBEPHO HE OTIMYAIOTCSI OT MY)KUMH, PacIpe/ieeHHs pe3yiib-
TaTOB JJIMTEIILHOCTH MOEIMHKA XKEHIIMH M MY>KUYHH 110 OJHOCTOPOHHEMY Kputepuio Kommoro-
posa-CmupHOBa gocToBepHO oTmyarores (p <0,05).

3AKJIFOYEHUE

Ecnu yuects, uTo Ha hyHKIIMOHMpOBaHUE KpeaTnHdocdarHoro myTH pecunre3a AT or-
BoAMTCS OT 8 710 10 CEeKyHI MOXKHO CUMTATh, YTO MPAKTHUECKH BCE MOSANHKY KSHIINH YKJIA/IbI-
BAIOTCS B 9TOT JiMamna3oH. [1oaToMy critoBasi TpeHUpOBKA )KEHIIMH B apMPECTIIMHTE JJOIDKHA OBITh
HaIpaBJIeHa HA Pa3BUTHE CHJIbI MBIIIL IPEAIIeYbs U MIeya. ITO BO3MOXKHO, €CJIU UCIONb30BaTh
METOJI MAaKCUMAJIBHBIX YCHIMH /ISl yBEMUEHHS 3aracoB KpeaTnH(pocdara B CKEJIETHBIX MBIII-
nax. Y My>X4uH TOJIbKO 73% moeanHKoB HaxomuTcs B AuanazoHe ot 0 1o 9 c. Octanbubie 27%
MIPUXOIUTCA Ha TUara3oH oT 9 110 24 ¢. D10 03HayvaeT, 4To HyHKINOHUPOBAHHUE CKEIETHBIX MBIIIIII
MY>KYUH TIPU BBINTOJTHEHUH MTOSIMHKOB B apMpPECTIIMHTE Oa3upyeTcst He TOIBKO Ha KpeaTuH(oc-
¢arHOM myTH pecunTte3a AT®, HO ¥ Ha TIUKOIK3E. A 3TO O3HAYAET, YTO CHIIOBAs IOJATOTOBKA
MYXYHH B apMPECTINHIE JI0JKHA OBITh HalpaBiieHa He TOJILKO Ha pa3BUTHE MAaKCUMaJIbHOM CHITBI
CKEJIETHBIX MBIIIILI, HO ¥ HA Pa3BUTHE CUJIOBON BBIHOCIHBOCTH.

BBIBO/IbI
1. Cpennee Bpems MOEAMHKA Y KEHITUH cocTaBmwio 6,6+0,4 ¢, y myxuun — 7,1£0,5 c.
Paznuuns Bo BpeMeHH NOeIMHKA Y MY)KUYMH U JKEHIIHMH HeocToBepHsI (p>0,05).
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2. Tlo BapHaTUBHOCTH JIMTENBHOCTH MOEIUHKA JKEHIIUHBI JOCTOBEPHO OTIMYAIOTCS OT
MyxunH (p<0,05). Pa3max BapprpOBaHus y KEHIIMH cocTaBisieT 17 ¢, y Myx4uH — 23 c.

3. B unrepsan ot 0 10 9 ¢ y sxeHmuH nonagaet 87,9% 0T Bcex pe3ynbTaToB, y MYKYUH
—-73,1%.

4. CunoBas TPEHHPOBKA JKCHIIMH B apMPECTIIMHIE JIOJKHA OBITH B OOJNBILIEH CTETICHH
CKOHIIEHTPHPOBaHA HA Pa3BUTUH MaKCHMAJIBHON CHJIBI CKEJIETHBIX MBIIIIII, 3 Y MY>KYHH — MaKCH-
MaJIbHOW CHIIBI U CHJIOBOM BBIHOCIIMBOCTH.
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COCTS3ATEJBHO-UT'POBBIX YIIPA’KHEHUM B ®U3UYECKOM
BOCIIUTAHUU
Baoum Bopucoseuu Tamapos, cmapwuii npenodasamens, Anexcanop Huxonaeeuu Caghonos,
Kanouoam guzuxo-mamemamuieckux Hayk, ooyenm, MUPOA — Poccutickuii mexHono2uieckutl
yrusepcumem, 2. Mockea; Tameana Eezenveena Cumuna, kanouoam nedazo2uyeckux Hayx,
Poccutickuii sxonomuueckuii ynusepcumem umenu I'.B. Ilnexanosa um. I'.B. [lnexanosa,
T'ocyoapcmeennwitl ynusepcumem ynpagnenus, 2. Mockea

AHHOTALUA

B ycnoBusiX cOBpeMEHHOTO MHpPa, MPOTEKAIOLINX [I00ATbHBIX COLMATbHO-9KOHOMUYECKUX, TTOJIH-
THYECKUX IepeMeH, U3MEHEHUH B 00ILIeCcTBe, JyXOBHOE U HPABCTBEHHOE CO3HAHUE MOJIOIBIX JIFOACH Ipe-
TepreBaeT Ae(hOpPMaIHIO, B CBI3HU C YeM MPEIbSBISIOTCS HOBBIE TpeOOBaHMS K 00pa30BaTeNbHOMY MPOLIECCY
BBICIICH IIKOJIBI, KOTOPbIe HEOOXOANMO HAIOJHATH Yepe3 BO3pOXkIeHHE OoraThIX KyJbTypHBIX 0Opa3oBa-
TENbHO-BOCIUTATEIBHBIX TPAJUINIA U TAaKOH HEMaOBAKHOW COCTABISIONIEH, KaK COCTA3aTEIHbHO-UTPOBOE
HarpaeJeHue (PU3NIECKOTO BOCIIUTAHHS MOJIOZIOTO MTOKoJIeHu . [Tpu 3TOM Uit TOCTHIKEHHS ONITHMAIBHOTO
¢usngeckoro pasBuTHA y Oyaymux Npo(eCcCHOHATIBHBIX CHEIHAINCTOB HEOOXOAWMO HHTETPUPOBATH
HaApOIHOE HACJIENe, POSBILIONIee ceOs B KaUeCTBE 03I0POBUTENBHBIX TPAIUIIMN U BCEBO3ZMOXKHBIX JIHC-
IUIUIMH (QU3UYECKON KYJIBTYPhl — 3TO CTaHET ONarompHsATHBIM YCIOBHEM DPa3BUTHS OOLIEH KyJIBTYpBI
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