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yCnoBuA NEPEXOAOA HOHbIX TAXEIOATIIETOB
14-15-NETHETO BO3PACTA HA 3TAI
CNOPTUBHOIO COBEPLLEHCTBOBAHWUA

H.[. Cycnoe’, B.H. Muwycmu#?, H.H. Cenmsi6pee?

'Bnadumupckuil 2ocydapcmeenHsili yHusepcumem um. Al u H.I. Cmonemossbix,

e. Bnadumup, Poccus,

?Bonezoepadckas aocydapcmeeHHas akademus ¢husuyeckoll Kynbmypsi, 2. Boneozapad,
Poccus

Ilenv uccneoosanus — MOUCK yCIOBUIT (POPMHUPOBAHMS B TPECHUPOBOYHOM IPOLECCE HEH3-
MCHHOH YaCTH JBHTATCIBHBIX KOOPIMHANWH, XAPAKTCPHBIX I COPCBHOBATCIFHON TCXHHKH BO
BpeMsI «CKa4ka pocTta». Mamepuanst u memoost. B 2 rpynmax 10HOIICH €KETOAHO ONMPEACILIIN
JIUHY W MacCy Tena. B mepByro rpymimy BOILIM HECHOPTCMEHBI (11 = 18); BO BTOPYIO — IOHBIC T4-
sxemoaraeTsl (n = 18). O0cae10BaHUA MPOBOIWIN B BO3PACTHBIX Anamaszonax ¢ 10-11 go 13 mer
uc 14 10 16 ner. KOMIOOHEHTHBIN COCTAB MACCHI TEIA OLEHUBAMH METOA0M MaTeiiku. Y FOHBIX
TSLKE0ATICTOB OMPEACSUIH CIICHUAIbHYI0 MOATOTOBJICHHOCTh MO CKOPOCTH BBUIETA IUTAHTH B
PBIBKC C TIOMOIIBI0 H3MCPHUTETBHOTO (POTOIMCKTPOHHOTO KOMIUICKCA HA OCHOBC M3Iy4aTeIs (Om-
THYCCKOTO KBAHTOBOTO TCHEPATOPA), (POTOMPHEMHHIKA M PETHCTPHPYIOMICTO yCTpoiicTea. [1o co-
oraomcHUKO (pakrmuecknx (MCO() u momeapabx (MCOM) 3HAUCHHHA TOKA3ATCII MHHHMAITb-
HOM CKOPOCTH (pukcaru oncHuBaHM 3(D()CKTHBHOCTD IBUTATCIBHBIX KOOPIWHALMN B JHAMA30HEC
60—100 % BecoB MOAHAMACMOT IITAHTH. JTH COOTHOIICHUS TAKKS OMPSIACIISUTH THMHTHPY FOLIHHA
XApaKTep TCXHHUKH WIH CHIBL Pe3yjbTaThl. AHATH3 MACCH TCJIA B TCUCHHC TOJUYHOTO TPCHH-
POBOYHOTO IHKJIA TIOKA3a] H3MCHCHUC HATIOTHACMOCTH BECOBBIX KATCTOPHH. JTO OTPAXKANIO YBC-
JMYCHHUC BECA CMIOPTCMCHOB MPH HCH3MCHHOH KBaTH(PHKALHH. YCTAHOBICHO 00JICC PaHHCS yBe-
JHYCHUE OOIMICPOCTOBBIX MPOLCCCOB V FOHBIX THKCIOATICTOB, MOATBEPKIAOIICE HEICCO00pas-
HOCTb PaHHCH CIICIHATM3ALAH. YCTAHOBICHO, YTO TPH BBHINMOJHCHHH PHIBKA PACTCT MHHHMAJTHGHASL
CKOPOCTh (PHKCAIIMH INTAHTH MPH YBCIHICHUH IHHBL Te1a. HeI0CTaTOYHOCTE 3TOTO MOKA3ATCIA
MO0 CPABHCHUIO ¢ KBATH(DHIIHPOBAHHBIMH CHOPTCMCHAMH KOMIICHCHPYCTCS MOBBIMICHHCM 3HAYH-
MOCTH MBIICYHOTO (HAKTOPA, YTO CHIDKACT HAAC)KHOCTH JBHTATCIBHBIX ACHCTBHH. [IpeamoskeHa
MCTOIHMKA TPCHHPOBKH, HATIPABJICHHAA HA 0osice 3()(PCKTHBHYIO peaTH3alHi0 IBUTATCIFHOTO HA-
BBIKA M CHIDKCHHC CKOPOCTH BBIJICTA MITAHTH, C IOMOIIBIO TICIATOTHICCKOTO HHCTPYKTAKA H HH-
(opManMK 0 CKOPOCTH BBUICTA INTAHTH. MITOTOM SBHJIOCH CTATHCTHYCCKH 3HAUMMOC (t = 2,89;
p <0,05) MOBBIMICHAC YUCIIA YAAYHBIX TOIX0A0B MO MOBCMY INTAHTH. 3akjrouenne. [Ipu 3aHs-
THAX TSOKCTION aTICTHKOM HCOOXOIMMA CTHMYJIAMUSA TPCHHPOBOUHBIMH HATPY3KAMH POCTOBBIX
MPOLCCCOB M POCTA MBIIICYHON MACCHI KaK BEAYIICTO (hakTOpa CHOPTHBHOTO pe3yibTara. Tpe-
HHPOBOYHBIN MPOICCC C MCMOMB30BAHAEM TICAATOTHYCCKOTO HHCTPYKTAka (popMupyeT cTaOHiTh-
HBIH TBUTATCIGHBIH HABBIK M 0OOCHOBAHHBIN MCPEXO0] K 3TAMY COBCPIICHCTBOBAHHSA CIIOPTHBHO-
ro MacTepCTBA.

Knrouesuvie cnosa: womnvie masxcenoamaentsi, pOCHO8OL CKAYOK, CKOPOCHb 8bLIema WMAHY 8
pbigKe, nedazo2uyecKuil UHCMPYKMAdiC.

Beenenne. CHopTHBHEIA Pe3ylmbTarT TSKeE-
J0aTIeTa ONMPEACIIETCS MHOTHMH (aKTopamMu |2,
4, 14], n3 HUX BaOXHESHIINMH SBIAIOTCI YPOBECHb
Pa3sBUTHS CHIBl U COBEPIICHCTBO TeXHHKH. OHH
00BEIUHAIOTCS. KOOPAWHALMOHHEIM (HakTOpOM B
VIpPaXHEHNE U B IPOLECCE COBEPIICHCTBOBAHMU
HaBblka AUGGEPEHIUPYIOTCS HA JBHUTATCIbHBIC
koopauHaumu [3, 5, 6]. JsurarcneHas koopIu-
HallMsl KakK Pe3y/bTaT HaIpPaBJICHHBIX AEUCTBUN
OIHOBPEMEHHOTO M IIOCIIEOBATEIBHOTO COTJIA-
COBaHM YCWIMM TSKENIOATIeTa B MPOCTPAHCTBE
U BO BPEMCHH, 00pa3yeT HEM3MEHHYIO YacTh YII-

PaKHEHW:, KOPPEKLIHA KOTOPOI BO3MOJKHA JIHIIb
Ha CIHMHAIBHOM H PYOPOCIHMHATBHOM VPOBHSX
[13, 15]. Ec coBepmICHCTBOBAHHUC BO3MOXKHO HC-
pe3 MMEIOIMMECS 3JEMEHTH M3MEHAEMOH YacTH
JBIDKCHUM Ha OCHOBE IEJArOTHIECKUX HHCTPYK-
it Tperepa [5, 9, 11].

®dopMupoBaHUE HEU3MEHHOM YaCTH TEXHUKH
COpPEBHOBATEIBHBIX YIPAKHEHUH C MaKCHMallb-
HBIM BECOM B MPOIECCE TPEHHMPOBOK FOHBIX TH-
JKEI0ATIETOB MMEET BO3PACTHBIE OTPAHUYCHUA
[6, 8, 12]. B cBorO 0UEpeah OTCYTCTBHE B HABBIKE
JBUTATEIbHON KOOPAMHAIIMN IOABEMA INTAHTH
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MPSIACIBHBIX BECOB V FOHOTO TSDKEIOATICTA CTa-
HOBHUTCSL HCTAaTHBHBIM (DAKTOPOM POCTA PE3Yib-
tara u 6e3zonacHoctH [16]. Eme ogHO# closKHO-
CTBIO SIBIIICTCS TPEOOBAHHME MO OTPAHHUCHHUSIM
MacChl TEJIa MPH MOCTOSHHO M3MCHSIOIUXCS €TO
XapaKTCPUCTUKAX B CBSI3H ¢ HHTCHCHUBHO MPOTE-
KAIOIIUM POCTOBBIM MPOLECCOM Y FOHOIICH Ipe-
U mMyOepTaTHOrO Meproaa. AHANMN3 THCBHHUKOB H
MPOrPaMMHBIX MATCPHUATIOB MO TSDKEION aTICTH-
ke [1, 10] mokazas, ¥to criermansHas Harpy3ka B
TPEHHUPOBKE TLKEN0aTneToB 14—15-neTHero Bo3-
pacta Ha STarne CIOPTUBHOTO COBSPIICHCTBOBA-
Hust cocrasmsier 71 £ 9 %, ee ynpasisitoinee Bo3-
JCHCTBUC NPCUMYINCCTBCHHO HAMPABICHO HA
COBCPIICHCTBOBAHUE (PU3HUUCCKOTO (MBIIIICIHOTO)
U TCXHUYECKOTO (KOOPAMHAILMOHHOTO) (haKTOPOB
pocTa pe3ynbTara.

Obmee Brusiaue pusmdaeckoro akropa wc-
KYCCTBCHHO OTIPAaHUYMBACTCS BECOBBIMH KATEIO-
pusimu (BK,) B COOTBETCTBUH ¢ TEXHHUCCKUM
PETIAMEHTOM COPCBHOBAHUS B CBI3H C TEM, UTO
MPEUMYINECTBO MMEIOT QTJICThl ¢ OOJBIICH MbI-
meyHoH Maccol (OonpIueH CUIIOW) TpU ONTH-
MAJIBHOM JIIHHE Teaa (ONTHMAIBHON KHHEMATHKE
npunoxxkeHus cunsl). Oxraxo B Bogpacte 14-15 mer
oba nokazaress (MacChl U AJUHBI TEIA) SBISIOT-
Csl BEJIUYMHAMH TICPEMCHHBIMHU, KOTOPBIC H3ME-
HSFOTCSL B COOTBETCTBHH ¢ BO3PACTHBIMH 3AKOHO-
MEPHOCTSIMH pa3ButTus opranusma. [Ipu srom Ha
OPTraHHU3M FOHBIX TSKEIOATICTOB JOMOIHUTETEHO
JCHCTBYST MOIIHBIH (haKTOp BHEIIHETO BO3ACH-
CTBUSI HATPY3KHU, MOCTPOCHHOW B COOTBETCTBHH C
3aKOHOMEPHOCTSAIMHU poOcTa pesyistara. B aroit
CBSI3U TOJIbKO yueTa (hakTopa B3aUMHOTO BIIHS-
HUSL C OTPAHUYUTCIBHBIMU MCPAMH B TMOJb3Y
BO3PACTHBIX OCOOCHHOCTEH PA3BUTHSI CTAHOBUTCS
HEJOCTATOYHO, HEOOXO UM KOHCOIUIUPOBAHHBIH
MOAX0J, B KOTOPOM HapsAy CO CHCHU(PUUCCKUMEU
KPUTCPHSIMH POCTA PE3Y/IbTATA YIUTHIBAIUCE ObI

TNlyy nasepa HanpasneHue

ABWXKeHUA

_______";_ ______ Lond wtdHrm
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¥ OCHOBHBIC TIOKA3aTC/IM OOIICTO pa3BuThst (Mac-
CBHI ¥ IJTHHBI TC1A).

B cBA31 ¢ 3THM TOWCK YCIIOBHH, TO3BOIIAIO-
IUX TOPSABAPUTSIEHO (DOPMHUPOBATE Yy FOHBIX
CIIOPTCMCHOB HEM3MCHHYI) YaCTh BUTATSIbHON
KOOPAHHALIMK MMOIBEMA MTAHTH MAKCUMAJbHOTO
Beca 06e3 MPUMCHEHHS COOTBETCTBYIOIIHX CHIIO-
BBIX CTUMYJIOB Ha TPCHUPOBKAX, SBIISCTCS aKTy-
AIbHBIM,

Marepuansl 1 MeToabl. B uccrecxoBaHmu
MPHUHSIH yY9aCTUC HE 3aHHUMAOIIUECH CIIOPTOM
yuamecs 001eo0pa30BaTeIbHBIX KO W FOHBIC
TsokenoamieTsl Bonrorpaxa u Bmaguvmpa. B Bo3-
pactHOM guamnazone oT 12 go 16 meT ompenemns-
7Aach JAMHAMHUKA W3MCHCHHUS JJIMHBI U MAaCCHI
tena. [{na aroro 2 rpymmet ¢ 10-11 o 13 mc 14
1o 16 ner mcecnexoBanIyCh MO OXHOMY pasy B rox
(HECTIOPTCMEHBI TIEPE] YPOKAMH B CHOPTUBHOM
3QJI¢ MKOJBI, N = 18; FOHBIC TSHKETOATIACTH ICPEH
TPECHUPOBKAMH B 3aJI¢ TSDKEJION aTneTuky, n = 18).
KommoHeHTHBIH cOCTaB MacChl TeJia (MBILICUHBIH,
KOCTHBIH, KUPOBOH) ONPSAC/SIM C TMOMOIIBIO
MeToza Mareiku.

V IOHBIX TSDKEI0ATICTOB HA TPCHUPOBKE OTI-
peAeasnach CKOPOCTh BBLICTA INTAHTH B PHIBKES
KaK UHTCTPABHBIN [MOKA3ATC/Ib COCTOSHUS U JH-
HAMUKH HCW3MCHHOU uacth vrpaxkacHus. Ha 3toi
OCHOBE ITPOBOIUJICS SKCIICPUMCHTATBHBIN MOHUCK
croco0a BO3ACUCTBUS HA BIEMEHTH (a3 ympax-
HCHUS U METOJUICCKHUX MMPUEMOB, MO3BOJISIOLINX
3aKPCIIUTh H3MCHCHHSI B CHCTEME LCIOCTHOTO
JIBUTATCIBHOTO HaBbiKa. MHTErpasbHbIC TOKa3a-
TEAU CICUHUATBHON MOATOTOBICHHOCTH OIpPEAC-
asutn o ckopoctu Beiteta mranrd (CBII) ¢ no-
MOIIBE)  M3MEPHUTENBHOTO  (DOTORICKTPOHHOTO
KOMILICKCA Ha OCHOBE ONTHYECKOTO KBAHTOBOTO
reHeparopa (usayyareas), ¢oroaxuona (doto-
MPUEMHUKA) M PETHCTPHUPYIOMICTO YCTPOHCTBA
(CM. PUCYHOK).

MomocT

o

—

SBM

DYHKUMOHaNbHasA cxemMa fnasepHoro U3mMepuUTenbLHOro KomMmnrnekca
Laser measuring equipment
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CnopTuBHasa TpeHUpoBKa

Ilo mkane orHomeHMS (PAKTUYICCKUX 3HAMC-
HUHM TOKa3aTeNisi MUHUMAIbHOH CKOpPOCTH (HK-
canmn (MC®4) n MoaenpHOU CKOpOCTH (hHKCa-
mun (MC®,,) oucHuBamy 3 QeKTUBHOCTh ABUTA-
teapHbix Koopaunanmi ([AKso 100) B auamasone
60-100 % Becos. Cimyuan, korgza MCdy, > MCO,,
OLICHUBAJIM KaK JUMHUTHPYIOUIHH (haKTOp TCXHU-
ku, CBIII; < CBII,, — xax muMuTHpyromui dax-
TOP CHIIBI.

PesyabTarel. HabmroaeHus 3a W3MCHEHUEM
BECA TCNA Y TPYIIIEL FOHBIX TAKEIOATICTOB MOKA-
3a/iH, YTO €r0 roJ0Bas JUHAMHKA OOBCKTHBHO
OTPAXKACTCA B KOJIHMYCCTBE BECOBBIX KATCTOPHI
o macce teia (BK,, rae n — BecoBast kareropus)
A UX HamoiaHsgeMocTH. B Hauane HaOmromeHUH
cmopremensl Haxoaumuch B Tpex BK,: BKys —
37,5 %, BKso — 29,1 % u BKs4 — 33,4 % ¢ xomnu-
4ueCTBCHHBIM mpeobnaganuem B BKys (p > 0,05).
Hance, B TeUeHHE roa TPSHHUPOBOK, KOJIUICCTBO
Kareropui yeemmansanock 10 4. Pacnipenenenne
ObLT0 COOTBETCTBEHHO crieayromuM: BKsy — 35 %;
BK56 - 20 %, BK62 -25%mu BK69 -5 %. Iloas-
AcHuE OOJICE TSDKSIBIX BECOBBIX KATCTOPHI
(BKs1.69) OBLTO OOYCTOBICHO VBEIUUCHHEM MAac-
CHI TEJ1A FOHBIX TspKeI0aTICTOB. B mocneayromem
roaugHOM 1uKie koamaccteo BK, yBeamumiocs
1o 5 u cocraemno: BKs, — 10 %; BKss — 25 %;
BK62 - 30 %, BK69 - 20 %, BK77 - 15%. B BK50
MPOJO/DKAIN  TPCHHUPOBATHCS  THKCIOATIICTHI,
Macca TeJa KOTOPBIX HE YBEIUYHIACh B XOIC
TPCHUPOBOK €CTCCTBEHHO JTMOO OTPaHHUYHBAIACH
HCKYCCTBCHHO.

VBeaUUCHUE BECa TE/IA BO BCEX CIIy4Yasx CO-
MPOBOKIAIOCHh CYIICCTBCHHBIM POCTOM PE3YJib-
TaTa KaK B OTACJbHBIX YIPAXKHCHUAX, TAK H B
cymme asoeGopss (p < 0,01). B to xe Bpems y
30 % TsexenoaTneToB (MPEUMYIIECTBEHHO JIETKUX
BK, orveueHHBIX paHee) B MPOLIESCCE 2-ICTHEH
MOJArOTOBKH OTMEUCH POCT abCOMIOTHOrO pe-
3yNbTaTa M MOBBILICHHE KBanu(puKauuy (mpu
HECYIICCTBCHHOM YBCJIMYCHUH MACCHI M JIJIHHBI
teaa (p > 0,05). Poct pesynbraTa U BBINOJHCHHS
KBATH(UKALMK TOKEIOATICTAMH TPU  OTHOCH-
TCJIBHO JUTUTCIBHOM BPEMEHH TPCHUPOBOK C I0O-
CTOSIHHBIMH MMOKA3aTC/IIMUA MACChl M JJIMHBI TEIA
MOKHO OOBSICHHTh COBCPIICHCTBOBAHHUEM BHYT-
PUMBILIEYHON U MEKMBIIICYHON KOOPAUHALUEH
[2, 5]. B To e Bpems y octanbubix (70 %) roHBIX
TSKEIOAT/ICTOB aOCOIFOTHBIN PE3yJIbTAT IMOBBI-
LIAJICS CHHXPOHHO ¢ MEPEXOA0M CHOPTCMCHOB B
bonee Tsokenbie BecoBbie kareropuu (BK,.) Oe3
pocta ux keagudukaimu. B nanHOM cimyuae ko-
JAMYCCTBCHHBIN MTPUPOCT a0COMKOTHOTO PE3yIbTa-
Ta MOYKHO OOBSICHUTh YBCJIMYCHUEM MACCHI TCJIA,

a HH3KOE €ro KauecTBO — HEIOCTATOUHOU peanu-
sanmeii cusbl. Hanbomnee BEposTHRIMU OBLITH G-
OVIOIIUE MPUYHHBL YBCJIMYCHHE B MACCe TEia
JTOJTA MACCUBHOTO KOMITOHEHTA (KOCTCH CKEIeTa)
Y U3MCHCHUE JJIMHBI KOCTEH CKeJeTa, Hapyliaro-
IIUX KHHEMATHUKY TPUTOKCHUS CHITBI,

Takum oOpazoMm, eciau KOOPIWHALMOHHBIN
(hakTop, COBEPIICHCTBYIOIIUICS B COOTBETCTBHH
€ 3aKOHOMEPHOCTSAMH POCTa MAcTepCTBa, Ompe-
JCAICT KA4YeCTBO PE3YJIbTaTa, 4 MBIMICYHBIN B
MpOLIeCCe  BO3PACTHOTO Pa3BUTHA  OpPraHu3Ma
MPEAONPEACTICT €r0 KOIUIECTBO, TO B IPOLIECCE
TPCHUPOBKH HA OCHOBE PE3yJIbTATA CTAHOBHUTCS
BO3MOKHOH KOHCOJHIAIUS OCHOBHBIX KOMIIO-
HCHTOB (PU3MYCCKOTO PA3BUTHS (MACCHI U JTHHBIL
tena). Jas oOoCHOBaHMS TaKOH BO3MOXKHOCTH
OBLJI TPOBEACH CPABHUTC/IBHBIN aHATH3 JUHAMU-
KH JUTUHBI U MAcChl TEJIA y IOHBIX TSDKEI0ATICTOB
1 HECTIOPTCMCHOB.

CTaTHCTHYCCKUI aHAIN3 U3MCHCHUS [JIMHBI
Teaa y wHbiX TspkeaoamietoB (AT,.) u Hecnopt-
cveHoB ([ Ty.) mokasan, 9TO B BO3PACTHOM AMA-
nazone or 10-11 go 14 ner Bo Beex ciyuasx
BHYTPUTPYTIOBBIC W MEKIPYIMIIOBBIC Pa3THUUS
CYIIECTBCHHBI M CTATUCTHYCCKU JOCTOBCPHBI
(p < 0,05), a mocne 15 ner HECYLICCTBCHHBI H
HexoctosepHsl (p > 0,05). DTo 3HauwT, YTO ANMH-
Ha TEJIa FOHOLICH POciia BHE 3aBHCHMOCTH OT TH-
JKEIIOATICTHICCKUX TPeHUpPoBoK. CreayeTr oTMe-
TUTh, YTO CCTCCTBCHHBIH «CKAa4YOK POCTa» y Ti-
JKEJI0ATIICTOB HAYMHAJICSA HA TOJA PaHbLIC, YeM V
HecnoptemeHoB (p < 0,05). CpaBHuTEeNBHBIC TO-
Ka3aTejid TAaKOW HCPABHOMCPHOCTH JUHAMHKH
takoBel: B 12 nper T, Oonsine Ha 4,5 ¢M OTHO-
cureapHO ATy B 13 mer pasmmams yBeanansa-
OTCS A0 5.4 cM (CACACTBHC «CKAuKa POCTa»);
B 14 ner pasmuuma ymeHbmaroTrca 10 2.3 cM
(p < 0,05) (oOBsACHACTCS 3aMEIJICHUEM POCTA Y
CIIOPTCMEHOB M «CKA4KOM POCTa» VY HECHOPT-
CMCHOB.

Hanwuwe cnprra panHero Bo3pacrta pe3koro
VBEJIMYCHHS M MOCICAVIOIIETO 3aMEANCHHS 00-
MICPOCTOBEIX MPOLIECCOB Y FOHBIX TSKEIOATICTOB
OTHOCHUTEIIBHO HECHOPTCMCHOB MOXKHO OOBsC-
HUTh BIUSHHEM TPCHUPOBKH. Takum o0pazom,
LEICCO00PA3HOCTh PAHHEH CICHUAIM3ALNN TSI-
JKEJI0ATIICTOB OUCBHIHA U 3aKII0YACTCA B CO3Ia-
HUU YCIOBHH CTUMYJHUPOBAHUS POCTA MAacChl U
«CKavKa pocTa» JUIMHBI Tela A Oonee paHHEro
(ma 1 rox) mepeBoma COOPTCMEHA HA 3Tam CO-
BEPIICHCTBOBAHMS CIIOPTHBHOT'O MACTCPCTBA.

B nawane »stama s OONMBINWHCTBA CIIOPT-
CMCHOB, CCTCCTBCHHO, XapaKTCpHA HHU3Kast 3(-
(PCKTUBHOCTh TCXHHKH, & TAKKC HU3KAS COPCB-
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HOBAaTelbHAd HAaJCKHOCTh KaK CICIACTBHC HEAOC-
TATOYHOCTH METOJUUYCCKOTO OOCCIICUCHHS COPEB-
HOBATEIbHOH TOATOTOBKH, MOCTPOCHHOM Ha
TIPUHLIATIAX KCTPAITOJIAIINN HaBbIKa [5].

Jna 3T0ro B Ka4yecTBE KPHUTEPHS, MO3BO-
JSFOLIETO YIPaBIATh (POPMHUpPOBAHHMEM HEHU3ME-
HACMOH YacTH COPCBHOBATEIBHOIO YIPAKHCHUS,
B3sTa CKopocth Bbimeta mTanrd (CBLI) [2],
MapKepbl KOTOPOH HAXOAATCS B OOpaTHOU 3aBU-
CHMOCTH OT BECa OTATOIICHHS W B HPAMOU —
oT 3¢ heKTUBHOCTH TEXHUKH. [loayucHHBIC B XO-
JC UCCICIOBAHUS V FOHBIX TSKEIOATICTOB H3MC-
penust CBllg 100 (B muamasone BecoB oT 60 %
JO MaKCHMATBHOIO) MOKA3aNH, YTO OHH HMCIOT
HH3KYIO BapHatuBHOCTB (V =5 % =+ 2.5). D1
JAHHBIC TIOKA3bIBAIOT, YTO TSDKEIOATICTHI OBJIA-
JCTH TEXHUKOH VIPaKHCHHS HA YPOBHE CTa-
OHJIbHOTO JBUTATEIBHOrO Hapbika. OJHAKO OT-
HOCHUTETIBHO CIOPTCMCHOB BBHICOKOH KBann(uka-
uu (V = 1,5 % + 0,5) ctaOuipHOCTh OKA3aTCIs
HEJOCTAaTOYHO BBICOKAs, OHA YKAa3bIBACT HA Ha-
JWYHE U3MCHACMBIX HacTel. Taioke A KaKaoro
TPEHUPOBOYHOTO Beca (Pa3mHyus MEXKIY MOKa3a-
TemsMu cymectseHHel, p < 0,01) B ykazaHHOM
JUana3oHe TPCHHUPOBOYHBIX BECOB OMPEACICHA
MUHHManbHasg ckopocte ¢ukcanun (MCD,),
YTO NOATBEPXKAACT HATHYHC JBUTATCIBHBIX KO-
opaunanumii moabema 60 % Becos ([Kgo), 65 %
(UKss) u 100 % (HAK;00), xoTopeie 00Opa3yroT
CTPYKTYPY LIEIOCTHOTO YIIPAXKHCHHUSL.

Abcomotaeie mokazarenn MCO ¢ pocrom
qmuHbL Teaa yBeauunsarores (ot 1,7 m/c B BKs;
1o 2,2 m/c B BKsy), uT0 B cooTBeTCTBHU ¢ 00Opat-
HOU 3aBHCHMOCTBIO «CHJIA — CKOPOCTBY» YMCHbB-
IAacT CIIOCOOHOCTh MBIIII] K CHIOBBIM HampsiKe-
Husm [17]. C pocToM CIOPTHBHOTO MACTCPCTBA
MC® ymeHbIIacTCs, BOPOUYCM, €€ MAKCUMATBHOC
BIAMSHUC HA PE3yNbTAT NPOSBIICTCA JHINb HA
VPOBHE BBICIIIETO CIIOPTHBHOrO MactepcTsa [18,
19], B TO Bpems Kak B IPOILIECCE COBEPIICHCTBO-
BaHH HEJOCTATKH KOOPIMHALHMOHHOTO (aktopa
KOMIICHCHUPYIOTCSl VBCITHUCHHEM BIUSHHS MBbI-
meyuHoro [16].

B nporiecce moncka yCIoOBHE, HAMPABICHHBIX
Ha ymeHpincHue MC®, BBISBICHO, YTO Y FOHBIX
TSOKENIOATIIETOB B MOCICAOBATEIBHOM PSIIY JBHTa-
TEIBHBIX KOOPAWHALMKI OTCYTCTBYIOT 3HAUCHHS C
MapKepaMH CyOMaKCHMATBHBIX W MaKCHMAaTIbHBIX
BecoB (MCDss_10), ITO OOBACHIECT HU3KHC ITOKA-
3atenn d¢dekTUBHOCTH TeXHUKH (> 20 %) u co-
pesHOBareapHOU HaaexkuOCTH (> 40 %). B TO )€
BpeMst aHanu3 JuHamuku wmapkepos CBllg, B
CCPUH TPCHHPOBOYHBIX YIPAKHCHUH MOKa3a,
YTO BCICACTBUE VTOMJICHHUS MPCACTBbHBIA Mak-

cumyM 5 B cepun u3 5 moeropeHui (SIIMS) BoI-
nonHsercss ¢ MapkepoM MC® makcumaabHOTO
Beca (MC®yg 109). ManHbiil GakT HIMECHCHUS
crabunsHoro mapkepa CBlg, mas IKg, xo ma-
pameTpos mMapkepa MC®ys 1o cTam OCHOBOH [ist
METOAUKU YIPaBIIeMoro (JOPMHUPOBAHUS JBHUIa-
TENBHBIX KOOPAUHALMH MAKCUMAIBHBIX BECOB.

B mpouecce paspaboTku 3KCHEPUMEHTATb-
HOM METOJUKH BBIABJICHA BBICOKAS YCTONUHUBOCTh
HaBbIKa cO cTaOuiabHeIMU mokazareaaMu CBII;,
B MEPBBIX Tpex moxpemax B cepun 41IM u nep-
BHIX 4YeThipeX B cepunt 6IIM (p > 0,05), xotopsie
HY>KHBIM TpeHHpyiommM 3¢dekrom He obnana-
10T. TonbKO B MPECIBHBIX MOABEMAX B CCPUH
4-6IM ¢ mapkepsr CBlly, o5 mpubmmkeHs K
nokazatesisim MC®Dy, (p < 0,001). Ognako Ha
MPAaKTUKE KOMWYECTBO VCIECXOB B PCaTH3aLN
MOMBITOK C MPEACTbHBIMY MOBTOPCHHUAMH OKa3a-
JIOCh XOTh U HECKOBKO BHILIC, UM NPU MOABEME
MaKCHMATBHOTO BECa, HO HEJAOCTATOYHBIM IS
vopasyienus (p > 0,05). [lpuunnoii Heygau ss-
JAACH TCUXHYCCKHH (aKTOp «HEAOCTATOUHOU
ckopocty wmTanru». OObekTHBHAA LUdpoBas
uHdpopManus B GopMe NEIATOTHUSCKOTO HHCT-
PYKTaxa O BO3MOXKHOCTH (PHKCALIMU BEca CHOPT-
CMEHOM € MCHBIICH CKOPOCTBIO YBCIUUUBAJIO
KOJIMYCCTBO VAAYHBIX HOABEMOB.

OCHOBBIBASICH HA THIOTE3C KOMIUIEKCHOTO
BIMSHUS TICHXUYCCKOTO (aKTOpa HA JBUTATCIIb-
HBIC ACUCTBUA [5, 7], ¢ FOHBIMH TSDKCIOATIICTAMHU
SKCTICPUMCHTATBHON TPYIIIEl MPOBOJUICS LENIC-
HANPaBJICHHO TEAArOTHYCCKUNA  HHCTPYKTAXK.
B niepBoM noaxoae Aenancs akugHT HA TO, YTOOBI
«IOAHATh MATh (IIECTh) pas, AAXKE €CIH B MO-
CIIeAHEE ABWKEHHE OYIET MEANCHHBIMY. Bo BTO-
POM MOAXOAE VTOUHSJIOCH, UTO «IPEACTbHBIN
MOJBEM — 3TO BEC IUTAHTH HA COPCBHOBAHUIX));
B MOCICAVIOMNX MOAX0AAX B HAYAIC HAIIOMHHA-
J0Ch, YTO «IIATBIM MOABEM — 3TO TBOU PEKOpA-
HBIH BEC» W B IPOLECCE «HA INTAHIC M KHIO-
rpamMMoBy». Hemocpe icTBeHHO MOCne BBITIOIHEHUS
MOJXO0AA TSKEIOATICTY MPEAOCTABICTCS AaHATIH3
3(Q(HEKTUBHOCTH €r0 TCXHUYCCKUX ICHCTBHIA,
MOAKPCIUICHHBIH  OOBCKTUBHON HH(pOpPMALICH
KOHTpOJd. B pesyibTaTe M3MCHCHHS VCIOBHH U
MPUMEHCHUSI  MEAArOTHYCCKOr0  HMHCTPYKTAXKA
KOJUYECTBO YAAUHBIX MOAXOJOB B NECPBOH Tpe-
HUpOBKe Bozpactano 10 60 % (t =2,89; p <0,05).

3axmouenune. [lonyueHnble pe3ymbTaThl
MOATBEPKAAIOT OHOJOTHUYCCKYH) OOYCIIOBJICH-
HOCTh paHHEH cneumanusaruu. OHa 3aKmovact-
€S B CTUMVJISILIUH MHOTOKPATHBIMH IOJXBEMAaMHU
LITAHTH TIOCICAOBATEIBHO BO3PACTAIOIICH JBHU-
raTeIbHOW AKTHBHOCTH IOHOTO TSDKEIOATICTA,
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YTO MPUBOAUT K OOJICE PAHHEMY «CKaYKy POCTA»
Maccel U JUIMHBI Teaa. PocT MBIIETHONH Macchl
ABIICTCS OCHOBHBIM (JAKTOPOM POCTa PE3yJIbTa-
Ta U CO3AACT YCIOBHUA AN (HOPMHPOBAHUS ABH-
raTeabHBIX KOOPAMHALMN TPEHHUPOBOUYHBIX BE-
coB. [lpexenpHBlC TOXBEMBI INTAaHTH B CEPHH
(OPMHPYIOT COPEBHOBATCIBHBIC KOOPIHHALMH
TEXHHKH, JAONOJHSISL IENOCTHYIO CTPYKTYPY VI-
pakHenus. BakHeiM ycioBueM (opmuposaHus
3} (EKTHBHOTO JBUTATCIBFHOTO HABBIKA SBISCTCS
YMEHBIIEHHE CKOPOCTH BBUIETA IITAHTH, OCYIIE-
CTBIIAIEMOE C MOMOINBIO EAArOrHIeCKOT0 MHCT-
pykraxa. JlocTmwkeHue 3TUX MapaMeTpOB ABH-
raTeIbHOTO HABBIKA MO3BOIIET 0OOCHOBAHHO B
14-15-neTHeM BO3pacTe NPUCTYNATH K 3TaIy
COBEPIICHCTBOBAHMS CITOPTHBHOTO MAacCTEPCTBA.

Jumepamypa

1. bengee, B.C. I[lpumepnas npocpamma
CHOPMUGHOT  NOO2OMOGKU N0 6Udy Ccnopma
«mancenan amiemuxay / B.C. benaee, FO.JI. Ty-
wep, JI.H. Yeproeopos. — M., 2016. — 245 c.

2. Bonxoscxux, P.H. Texnuxa msoicenoam-
JIeMUYECKUX YIPAXCHeHUTl (Ha npumepe Kiaccu-
YeCKUX YNPAJICHEHUT 6 UCHOTHEeHUU YeMNUOHO8
Onumnutickux uep) / P.H. bonxoecxux. — Mana-
xoexa: MITADK, 2003. — 64 c.

3. Bzaumocessu xommounenmmnoz2o cocmaed
mena u CMAmOKUHEMUYECKOU YCMOUYUeocmu y
mscenoamnemos / KA. Anexcees, B.B. Enuutes,
A1l Hcaes, P.B. Xomenro // Hayuno-memoouue-
cxoe obecneyenue U CONPOBONCOCHUE CUCHIEMbI
Qusuueckoco 60CMUMAHUSA U CHOPMUBHOT NOO-
2OMOGKU 6 KOHMEeKCme 6HeOpeHUus KOMAIIeKca
I'TO: mamepuanvt Meacoynap. Hayu.-npaxm.
xougy., 2015. — C. 10-17.

4. Bopobwes, A.H. Taxcenoamnemuueckuti
cnopm. Ouepru no usuonocuy u CnopmueHo
mpenupoexe / A.H. Bopobves. — H30. 2-e. — M.:
QuC, 1977. — 255 c.

5. I'pebneea, E.II. Ilpeodorenue cmpaxa 6
6ece WMAHSU 60 8pPeMs COPEGHOBAMENbHO20 IMA-
na no mAX#Cenot amiemure Kax Memoo npobaem-
Hoco obyuenus / EII I'pedneea // Hnnosayuon-
Has Hayka. — 2016. — Ne 2—4. — C. 46-48.

6. Heoprxun, JLC. Taxcenaa amaemuxa /
JLC. Jleoprun. — M.: FOpatim. — 2017. — 273 c.

7. Jloncroi, JIJ. Ilcuxomomoproe eOun-
CMBO YNpasneHus Qu3u4ecKuMy YAPaJCHeHUIMU
KAK 08U2AMeNbHbIMI OeTiCMEUIMU (0M ¢ MeXaHlL-
KU JICUBO20 » K «NCUXODUOMEXAHUKe Oelicmeuii ) /
L Howuckoii // Teopus u npaxmukxa us. xyiv-
mypot. — 1995. — Ne 5-6. — C. 23-37.

8. Kopuunos, A.H. HnnoeayuonHwvle nooxo-
Obl NPU OYeHKe MEXHUKY GbINOJIHEHUS YRPAdICHe-
Huti 6 maxcenoti amnemurxe / A.H. Kopuunos,
B.C. bengee, HA. Eecmiwoxuna // Kynomypa ¢usu-
yeckas 1 300pogve. — 2015. —Ne [ (52). — C. 22-24.

9. Traues, II1.B. Cooepowcanue mpeHupo-
60YHO2O Npoyeccd HA IMAne CNOPMUGHO20 CO-
6epULEHCMBOBAHUS 6 MAXNCenol amiemuxe /
II.B. Trauee // Cmyoeny. 31€KmMpOH. HCYPHAI
CmPHOK. — 2018. — Ne 4-1 (21). — C. 144-147.

10. Tovmunun, KI. Hcnoavzoeanue «oeuea-
MeNbHOU YCMAHOBKU Y Ol NOGbluLeHU IPghex-
MUGHOCIU  YAPAICHEHUT — CKOPOCHIHO-CUI08020
xapakmepa / KU1 Tomunun //  Ipuxnaouas
cnopmus. nHayra. — 2016. —Ne 2 (4). — C. 46-51.

11. Tomunos, B.B. O cmpyxmype @azol
CIMAbUIU3AYUY NPU 6LINOTHEHUY DLIGKA UWLmAaHal /
B.B. Tomunos, B.H. Tomunos // Tpyowsr kaghedpuol
buomexanuxu yu-ma um. IL.®. Jleccapma. —
2018. —Ne ] (12). — C. 39-43.

12. Tomunos, B.B. @opmuposanue cmpyr-
mMypul 08UNCEHUTI 8 MANCENON amaemuKe HA HA-
yanvHoti cmaouu obyyenus / B.B. Tomunoe //
OlymPlus. ['ymanumapuas eepcua. — 2015. —
Ne .- C. 104-107.

13. Xacuwn, JLA. Buomexanuueckuii anaius
MEXHUKY 8bINOJHEHUS PLIGKA COBPEMEHHBIMU HIsl-
AHCETOAMNEMAMI 6bICOKOU KEANUPUKAYUU C UC-
HONbL306AHUEM CKOPOCHHOT 6UOCOCLEMKY U MAme-
Mamuveckoeo mooeauposanus / JLA. Xacun //
Becmnux cnopmuenoti nayku. — 2017. — No 1. —
C. 13-19.

14. A Biomechanical Comparison of Suc-
cessful and Unsuccessful Snatch Attempts among
Llite Male Weightlifiers / H. Nagao, Y. Kubo,
T. Tsuno et al. // Sports (Basel). — 2019. —
Vol. 7 (6). — E151.

15. Latella, C. Factors affecting powerlifi-
ing performance: an analysis of age- and weight-
based determinants of relative strength / C. La-
tella, D. van den Hoek, Wei-Peng Teo. // Int. J. of
Performance Analysis in Sport. — 2018. — No 4. —
P.532-544.

16. Suchomel, T.J. Load Absorption Force-
Time Characteristics Following the Second Pull
of Weightlifiing Derivatives / T.J. Suchomel,
J.P. Lake, P. Comfort // J Strength Cond Res. —
2017. —Vol. 31 (6). — P. 1644-1652.

17. Suchomel, T.J. Weightlifiing pulling de-
rivatives: rationale for implementation and appli-
cation / T.J. Suchomel, P. Comfort, V.H. Stone //
Sports Med. — 2015. — Vol. 45 (6). — P. 823-839.

18. Suchomel, T.J. Force-Time-Curve Com-

92

Human. Sport. Medicine
2019, vol. 19, no. S2, pp. 88-95



Cycnoe H.[]., MuwycmuH B.H., Cenmsibpes H.H. Ycnoeusi nepexoda oHLIX msiKesioamiiemos
14-15-nemHezo eo3pacma...

parison Between Weight-Lifiing Derivatives / coordination of lower extremity during pull phase

T.J. Suchomel, C.J. Sole // Int J Sports Physiol in snatch: Vector coding approach / SM. Kim,

Perform. —2017. —Vol. 12 (4). — P. 431-439. KK Lee, WK. Lam, W. Sun // J Sports Sci. —
19. Weightlifiing load effect on intra-limb 2019. —Vol. 37 (20). — P. 2331-2338.

Cycnos Huxonaii [ImurpueBnu, noueHt kadeapsr pusmdeckoro socmuranus u cnopra MacTUTyTA
(H3HIeCKOH KYIIBTYPHI U criopTa, Braaanmupckuii rocynapereennsiii yaueepeuter uM. Al u HI'. Crone-
ToBeIX. 600000, r. Bragmmup, viu. ['opekoro, 87. E-mail: suslovnd@mail.ru, ORCID: 0000-0001-8373-5560.

Muurycrun Bnagumup HuxonaeBuy, goueHT kadeapbl TCOPUH U METOIUKH TSDKEIOH aTICTHKY,
Boarorpaackas rocyaapcteeHHas akageMus guzuueckon kyapTypsl. 400005, r. Bonrorpan, np. umeHn
B.U. Jlennna, 78. E-mail: michustin@mail.ru, ORCID: 0000-0002-5396-9929.

Cents6pes Hukonaii Huxosaesuy, nmpodeccop xadeaper anatomuu U ¢puznonoruu, Bonrorpan-
CKas rocymapcTBeHHAs akaaeMmus (pusnmdeckoil kyaptypel. 400003, r. Bonrorpaa, np. mvenu B.H. Jle-
HuHa, 78. E-mail: nnsvgsp@rambler.ru, ORCID: 0000-0001-5253-7078.

Hlocmynuna 6 pedakyuro 2 dexabps 2019 a.

DOI: 10.14529/hsm19s212

THE CONDITIONS FOR TRANSITING TO THE STAGE
OF PERFORMANCE ENHANCEMENT IN 14-15-YEAR OLD
WRESTLERS
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Aim. The purpose of the article is searching for conditions in the training process for
forming a permanent part of motor coordination typical for a competitive technique during
the growth spurt. Materials and methods. Body length and body weight were measured in
2 groups of young males on an annual basis. The first group consisted of non-athletes (n = 18),
the second group comprised of young weightlifters (n = 18). The examination was conducted in
the following age groups: from 10 to 13 years and from 14 to 16 years. Body composition was
assessed through the Matejko method. Special fitness was measured by the barbell velocity
during the lift established with the help of the photoelectron device based on a transmitter (opti-
cal quantum generator), a photodetector, and a recording device. Using the correlation between
the factual and model values of minimum fixation speed the efficiency of motor coordination was
assessed in the range of 60—100% of barbell weight. These correlations were also used for estab-
lishing a limiting character of technique and strength. Results. The analysis of body weight
during the annual cycle showed the change in weight categories. This reflected athletes’ weight
gain while preserving their qualification. An earlier increase in general growth in young weightlif-
ters has been established, which confirms the advisability of early specialization. It was found
that when performing a jerk, the minimum fixation speed of the barbell increases with increasing
body length. The insufficiency of this indicator compared to qualified athletes is compensated by
an increase in the importance of the muscle factor, which reduces the reliability of motor actions.
A training technique is proposed aimed at a more effective implementation of motor skills and
a decrease in the barbell speed based on pedagogical instruction and information on the barbell
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speed. This resulted in a statistically significant (t = 2.89; p < 0.05) increase in the number of
successful barbell lifts. Conclusion. When doing weightlifting, it is necessary to stimulate general
growth and the growth of muscle mass with training loads being a leading factor in sports results.
The training process combined with pedagogical instruction forms a stable motor skill and a rea-
sonable transition to the stage of performance enhancement.

Keywords: young weightlifters, growth spurt, barbell velocity during a jerk, pedagogical
instruction.

References

1. Belyayev V.S., Tusher Yu.L., Chemogorov D.N. Primernaya programma sportivnoy podgotovki
po vidu sporta “tyazhelaya atletika” | An Exemplary Program of Sports Training in the Sport Weight-
lifting]. Moscow, 2016. 245 p.

2. Bolkhovskikh R.N. Tekhnika tyazheloatieticheskikh uprazhmeniy (na primere klassicheskikh
uprazhneniy v ispolnenii chempionov Olimpiyskikh igr) [The Technique of Weightlifting Exercises
(On the Example of Classical Exercises Performed by the Champions of the Olympic Games)]. Mala-
khovka, MGAFK Publ., 2003. 64 p.

3. Alekseyev KA., Epishev V.V, Isayev A P., Khomenko R.V. [The Relationship of Component
Composition of the Body and Statokinetic Stability in Weightlifters|. Nauchno-metodicheskoye obespe-
cheniye i soprovozhdeniye sistemy fizicheskogo vospitaniya i sportivnoy podgotovki v kontekste vnedre-
niya kompleksa GT0O: Mezhdunarodnaya nauchno-prakticheskaya konferentsiya [In the Collection.
Scientific and Methodological Support and Support of the Physical Education and Sports Training Sys-
tem in the Context of the Implementation of the TRP: Complex International Scientific and Practical
Conference], 2015, pp. 10-17. (in Russ.)

4. Vorob’vev AN. Tyazheloatleticheskiy sport. Ocherki po fiziologii i sportivnoy trenirovke
[Weightlifting Sport. Essays on Physiology and Sports Training], 2nd ed. Moscow, FiS Publ., 1977.
255 p.

5. Grebneva E.P. [Overcoming Fear in the Weight of the Bar During the Competitive Stage in
Weightlifting as a Method of Problem Training]. Innovatsionnaya nauka [Innovation Science], 2016,
no. 2-4, pp. 46-48. (in Russ.)

6. Dvorkin L.S. Tyazhelaya atletika [Weightlifting]. Moscow, Yurait Publ., 2017. 273 p.

7. Donskoy D.D. [Psychomotor Unity of the Management of Physical Exercises as Motor Actions
(from Living Mechanics to Psychobiomechanics of Actions|. Teoriya i praktika fizicheskoy kul tury
[Theory and Practice of Physical Education], 1995, no. 5-6, pp. 23-37. (in Russ.)

8. Komilov AN., Belyayev V.S., Evstyukhina N.A. [Innovative Approaches in Assessing
the Technique of Performing Exercises in Weightlifting]. Kul tura fizicheskaya i zdorov'ye [Physical
Culture and Health], 2015, no. 1 (52), pp. 22-24. (in Russ.)

9. Tkachev P.V. [The Content of the Training Process at the Stage of Sports Improvement in
Weightlifting]. Studencheskiy elektronnyy zhurnal StRIZH [Student Electronic Journal STRIZH], 2018,
no. 4-1 (21), pp. 144-147. (in Russ.)

10. Tomilin K.G. [The Use of Propulsion System to Increase the Efficiency of Speed-Strength Ex-
ercises|. Prikladnaya sportivnaya nauka | Applied Sports Science], 2016, no. 2 (4), pp. 46-51. (in Russ.)

11. Tomilov V.V, Tomilov V.N. [About the Structure of the Stabilization Phase when Performing
a Jerk Rod|. Trudy kafedry biomekhaniki universiteta imeni P.F. Lesgafia |Proceedings of the Depart-
ment of Biomechanics of the P.F. Lesgaft], 2018, no. 1 (12), pp. 39-43. (in Russ.)

12. Tomilov V.V. [The Formation of the Structure of Movements in Weightlifting at the Initial
Stage of Training|. OlymPlus. Gumanitarnaya versiya [OlymPlus. The Humanitarian Version], 2015,
no. 1, pp. 104-107. (in Russ.)

13. Khasin L.A. [Biomechanical Analysis of Jerk Technique by Modermn Highly Qualified
Weightlifters Using High-Speed Video and Mathematical Modeling]. Vestnik sportivnoy nauki |Bulletin
of Sports Science], 2017, no. 1, pp. 13-19. (in Russ.)

14. Nagao H., Kubo Y., Tsuno T. et al. A Biomechanical Comparison of Successful and Unsuccess-
ful Snatch Attempts among Elite Male Weightlifters. Sports (Basel), 2019, vol. 7(6), E151. DOI:
10.3390/sports7060151

94 Human. Sport. Medicine
2019, vol. 19, no. S2, pp. 88-95



Cycnoe H.[]., MuwycmuH B.H., Cenmsibpes H.H. Ycnoeusi nepexoda oHLIX msiKesioamiiemos
14-15-nemHezo eo3pacma...

15. Latella C., van den Hoek D., Wei-Peng Teo. Factors Affecting Powerlifting Performance:
an Analysis of Age- and Weight-Based Determinants of Relative Strength. Int. J. of Performance Ana-
Lysis in Sport, 2018, no. 4, pp. 532-544. DOIL: 10.1080/24748668.2018.1496393

16. Suchomel T.J., Lake J.P., Comfort P. Load Absorption Force-Time Characteristics Following
the Second Pull of Weightlifting Derivatives. J Strength Cond Res, 2017, vol. 31 (6), pp. 1644-1652.
DOI: 10.1519/J1SC.0000000000001634

17.  Suchomel T.J., Comfort, V. H. Stone V.H. Weightlifting Pulling Derivatives: Rationale for Imple-
mentation and Application. Sports Med, 2015, vol. 45(6), pp. 823-839. DOI: 10.1007/s40279-015-0314-y

18. Suchomel T.J., Sole C.J. Force-Time-Curve Comparison between Weight-Lifting Derivatives.
Int J Sports Physiol Perform, 2017, vol. 12 (4), pp. 431-439. DOIL: 10.1123/ijspp.2016-0147

19. Kim S M, Lee KK., Lam W K., Sun W. Weightlifting Load Effect on Intra-Limb Coordina-
tion of Lower Extremity during Pull Phase in Snatch: Vector Coding Approach. J Sports Sci, 2019,
vol. 37 (20), pp. 2331-2338. DOI: 10.1080/02640414.2019.1632604

Received 2 December 2019

OBPA3EIl HUTUPOBAHUSA FOR CITATION
Cycno, H.JI. YcioBus mepexosia I0HBIX TSDKENOAT- Suslov N.D., Mishustin V.N., Sentiabrev N.N.
meroB 14-15-meTHero Bo3pacTa Ha 3Tall CHOPTHBHOTO The Conditions for Transiting to the Stage of Perfor-
copepmerctBoBanms / H.JI. Cycnos, B.H. MumycTum, mance Enhancement in 14-15-Year Old Wrestlers. Hu-
H.H. Cenrsa6pes // Yenoek. Criopt. Memuura. — 2019. — man. Sport. Medicine, 2019, vol. 19, no. 82, pp. 88-95.
T. 19, No S2. - C. 88-95. DOI: 10.14529/hsm19s212 (in Russ.) DOL: 10.14529/hsm19s212
Yenosek. Cnopt. MeauumnHa 95

2019.T. 19, Ne S2. C. 88-95



