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brnomexasuyeckue ocoGeHROCTH
TEeNHWKH TONYK2 WTAHINA

¥ KBANUIWLWPOBANHLIN
CNOPTCMENOK

Banenmus Onewko, Apmem Heanos,
Oxcaria Conodkon =

WTaHH Y KBANWOHUMPOBAHHBIX TANEN0ATABTOK

FEXHWUECKON NOATOTOBAEHHOCTH CNOPTCMEHOK.

POZPBGOTaabI BHOMEXHWYECKHE MOAENN TEXHIHKM TONYKI

Pa3HLIX TPYNN BECOBIX KATEFOPHA B YCNOBHAX Pa3HOA
PeANU3ALMH COPEBHOBATRALHOIO YRPAXKEHUA. JTH MOACNY
MOKHO MCNONB30BATH B CUCTEME KOMITNEKCHOMD KOHTPOAA
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WM B/OMEXAHMKA

buomexaHuyeckue 0Co0eHHOCTN TEXHUKU TONYKA LWTAHTY
Y KBanuGuUNUPOBaHHBIX CNOPTCMEHOK

BanexntH Onewxo', Aptem Baros?, Okcana Conopgkan®

AHHOTAURS

B crarbe paccmorpeHa npobnema enusHua Guome-
X8HWYBCKHX XBPIKTEPUCTUK TEXHWKW TONYKS LWTaH-
1 ¥ KBANUBUUMPOBIHHLIX TAXENOSTNLTOK PAIHLIX
(PYIN BECOBBIX K3TESOPUA HA PEesyNLTATMBHOCTH
WX COPEBHOBATENLHOA festenshoct. Ocoboe
BHUMAHWE YORNEHO BHANMIY GUOMEXaHWYECKOR
CTPYKTYPbI TEXHHKW TOAMKA WTAHIY ¥ CAOPTEMEHOK
TPEX FPYNA BECOBbIX KATEFOPWA, KOTOPas PErMCTRY-
POBANACH HAMM B sKOHTPONbHOMR 30HE MHTEHCYE-
roCTM (Macea wrakrys 92-100 % maxcumaneHare)
B APOLECCE COPEBHOBATRALHON NEATRNLHOCTY Npy
ABYX YCNOBHSX PEANU3ALIMM COPESHOBATENLHOMD
YNDAXHEHUA: YCNEWHas 1 Heycnewkas. Mpegspu-
HAT3 NONLITKA PACKPLITL NPUMMHGE TEXHUMECKUX
OwnBOK, AONYIEHHNX CNOPTCMEHKAMM PAJHBIX
TPYNN EeCOBbIX KATEMOpMA B ROALEME WTaHM 0T
rPYRY, 0COBEHHO NPY HEIBEPUSEHHL COPRBHOBA-
TENbHBIX YNPAKHBRUAX, 1 BNMAHME GHOMEXBHAYE:
CKAX XapaKTEPWCTWK Ha ABWFATENGLHYI0 CTPYKTYPY
cHapapa. MonyyeHbl NOCTOBEPHWE PA3INUMVA @
BMOMEX3HU4ECKIX XAPaKTEPNCTUKAX TeXHUKY TONY-
K3 Yy CNOPTCMEHOK Pa3HbX BECOBLIX KaTeropua,
63NbWan YacTe KOTOPLIX CBAJAHA C HApYIieHWEM
AMHAMUYECKOA, 3 CNEoBaTeNtHo, ¥ KMHEMaTd-
HECKOR CYPYKTYPbI ABWAEHHS LWTAHMM, YTO YK3-
3bIBAET H3 HEOOXOAMMOCTb CUCTEMATMYECKOR e
KOPPEKUMI,

Knawuepbie cnosa: GHOMEX3HAYECKIA XapaKTepy-
CTVIK3 CTPYKTYPBL ABWKEHNS, TONMCK [UT3HM, pea-
/M3BUNAA COPEBHOBATENLHOTD YNPAXHEHUA, MOMIEND
TeXHUKM, BECOBLIE KATErOpWM, KBANMGMUMPOBaH-
HBIE CNOFTCMERKY.

SUMMARY

The paper addresses the problem of the influence
of biomechanical characteristics of jerk technique
in qualified female weightlifters of different
groups of weight categories on their competitive
performance. Particular attention is paid to
the analysis of biomechanical structure of jerk
technique in female athletes from three groups
of weight categories, which was documented in
the “control® intensity zone {the weight of the
barbelt was 92-100% of the maximum) during
competitive activity under two conditions of the
execution of the competitive exercise: successfut
and unsuccessful. An attempt was made to
ientify the causes of technical mistakes made
by athletes from different weight groups in the
execution of the jerk, especially during execution
of unfinished competitive exercises, and the
influence of hiomechanical characteristics on the
movement structure of the barbell. There were
found significant differences in biomechanical
characteristics of the jerk technique in female
athletes of different weight categories, most of
which are caused by a disturbance of the dynamic
and, consequently, kinematic Structure of the
barbell movement, that indicates the need for its
systematic correction.

Keywords: biomechanical characteristics of the
movement structure, barbell jerk, execution of
competitive exercise, model of technique, weight
categories, qualified female athletes.
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Mocranoska npodnemsl. Teopua u npaxkru-
Ka OAMMOMIACKKX BUAOB CNOPTA, YCHAEHUE MX
KOMMEpLMaNM3auni 1k NPoheccuonanusayum,
NOCTOAHHO BO3PACTANLAA COUMANBHO-NONK-
TIYeCKaA 3HAYNMOCTE YCNEX0B TAXKENO0ATNETOR
Ha MEXAYHAPORHOH apeHe BbLICTYNANT [Nae-
HbK PAKTOPAMM WHTEHCMUKALIMK TPEHUPO-
BOYHON W (OPEBHOBATENbHON JEATENBHOCTH,
CTUMYNUPYIOT NOUCK WHHOBAUMOHHLIX NyTel
UHAMBWAYANK3AUUK NOATOTOBKN, NPEXAE BCe-
0, HA OCHOBE COBEPIIEHCTBOBAHUA 6330BbIX
INEMEHTOB TEXHUKY COPEBHOBATENLHbIX U Cne-
UMANbHO-NOATFOTOBUTEALHBIX YTIPaXKHEHWH,

B HayuHelx wWKonax BeAywWX YueHbiX
pa3HblX CTPaH, u3yuaBluux npobnemy (o-
BEPLIEHCTBOBAHUA TYEXHWUECKOW NOAFOTOBKM
CNOPTCMEHOB ¢ NPUBNIEYEHHEM COBPEMEHHBIX
UHHOBALIMOHHBIX (PEACTB MOACNUPOBAHUA W
KOHTPONA NMOAFOTOBKM, CYIECTRYET NPEARONO-
XeHue, YTO BoICOKUE CNOPTUBHBIE PE3YALTATLI
C(NocofiHbl NOKA3LIBATL TONBKO OAAPEHHbIE
CNOPTCMEHDI, UMEIOWIME ONTUMANBHLIA TUN
TENOCNONKEHUA, KOTOPLIM COOTBETCTBYET Onpe-
ReNEHHBIM AUCUMNAMEHAM COPEBHOBAHWM B TA-
wenoi atnetuke [2, 9,10, 18, 20, 23).

fipobnemy COBEpPLIEHCTBOBAHNA TEXHM-
UeCKOi NOAFOTOBKU CMOPTCMEHOB B Pa3HbIX
BUAAX COPEBHOBAHUIA B TAKEAOH aTneTke u3-
yuanu u3secTHple cnelmanucth). Hanbonbuee
KoAMYecTeo pabot no 3ot npobneme svtnon-
Hewo B Poceum [4, 5, 11, 12, 14, 15], Yxpaune
(1,3,7,13, 22, 37), a Take 8 ApyIvX CTpaHax:
CWA [18}, Wcnanmu [16], Bnonuu (21, 22), Tpe-
unm [19], Kuran [24] v ap.

OnbIT CNOPTMBHOR NPAKTUKKM NOKa3bIBa-
€T, UTO BT0POE COPEBHOBATENLHOE YNpamHe-
HWe — TOAYOK LUTAHMM — HBNAETCA OCHOBHBIM,
MOCKOALKY OT HEFO BO MHOFOM 3aBUCUT UTOFO-
BbIIA Pe3yNbTaT CNOPTCMEHA B COPEBHOBAHWAX.
BmecTe ¢ Tem paxe KBanuPHUUPOBaHHbIE TA-
KenoaTneTel BO BPEMA BLINONHEHWA TONUKA
WTAHTY B «KOHTPOALHODI» 30He MHTERCBHOCTY
(90-100 % makcumyma) BORYCKAIOT OWMOKNA
B CTPYKType ABMIaTeNbHbIX ACACTBUH, 4TO
RPUBOAUT K Hepeanu3oBaHHbIM NOAbEMAM W
CBOAMT Ha HeT 3pdeKTUBHOCTb NPOBEAEHHOH
noarotoexu [1, 3, 13,15, 20w ap.).

Mpobnemy CoBEPUWEHCTBOBAHUA TEXHUUE-
CKOTO MACTRPCTBA B TAXKENOM ATNETIKE U3YHaNH

-

MHorue agTophl [4, 6, 12, 15, 22 u ap.], oaHako
3TH UCCNef0BAHUA BbIROAHANUCH B AabopaTop-
HBIX YCROBUAX CNOMOLLbIO TEXHWYECKUX CPeACTs
KOHTPOAA TexHuKK, 6e3 BO3MOXHOCTI NpOaHa-
ANM3NPOBaTL TEXHUUECKUe AeRCTBUA TAXENOaT-
NETOB BO BPEMA COPEBHORAHNIA,

DRaunble nocregunx wccneposarui No-
Ka3biBaloT, 4TO OAHWM K3 REPCNEKTUBMLIX
HANPABABHWA COBEPLIEHCTBOBAHKA CNOPTMB-
HOW TEXHUKW ABAAETCA MPUMEHEHWEe B TPe-
HUPOBOYHOM W COPEBHOBATENILHOM NpOYE(ce
BUALOKOMNbIOTEPHBIX TexHonorwid [2, 8, 11,
14, 23 u ap.). B TAxenoi aTneTvke U3ydeHnem
BrOMeXIHUULCKUX XAPAKTEPUCTUK TEXHUKN TA-
HEAOATNCTUYECKUX YAPAKHEHWA ¢ NOMOLLbIO
ABTOMaTIU3MPOBHHBIX APOTPaMM 3aHUMANUCL
KaK OTeueCTBEHHbIE nccaenosateny {1, 3,7, 8,
13w ap.), Tak v 3apybexHble cneuvanucrby [17,
19,21,22,24u ap.).

Muorve cneyvanuctyy  paspabatbiBanm
MOoAenr GNINUECKOI 1 TeXHWIECKOR NOATOTOB-
NEHHOCTV TAXENOATNETOB BLICOKOM KBANWH-
kauuu [7, 8, 11, 14), B pabore B. B. 10cta [15]
ObiAU NpoaHANN3UPOBaHL! CUCTEMHbIE B3a-
YMOCBA3W KOPPEKTUPYIOLIMX MEXaHW3mMoB B
CTPYKTYpE TexHuk pbieka, a A. 1. Noaicom (4]
v A. B. Ueanoebim [3) paspaborana meToauka
ROBBLIIEHUA HAASKHOCTH U YCNELUHON pe3yNb-
TaTUBHOCTH COPEBHOBATENbLHOM ACATENLHOCTY
TAXENOATNETOB-MYKUMH 8 TONYKE WTAHMU OT
TPYAU C YYETOM OCHOBHBIX OWHMBOK B TeXHUKE
BbINOAHEHUA YNPAXKHEHMUIA,

Heobx0AnUMO OTMETUTD, UTO GONBIWMHCTBO
PEKOMEHAALMIA OTHOCUTENBHO CPEACTS U METO-
108 $OPMUPOBIHMA PALMOHANLHOM TEXHUKY
6pinu paspaboTaHb! ANA TAXENOATNETOB-MYH-
yuH. Bmecre ¢ Tem, npobnema Hapywewua
HUoMEXaMMUECKOR CTPYKTYPbI TEXHUKW TONUKA
WTaHTY ¥ KBANUPUUMPOBAHHBIX TAXEN0ATE-
TOK pasubiX rpynn Becosbix KaTeropui 8 3a-
BMCUMOCTM OT XapaKTepa TeXHUULCKWX own6oK
NpU PasHOW peanusaynu COPeBHOBATENLHOMD
YNPXHEHNA CYWECTBEHHO CHWK3ET 3ddek-
TUBHOCTb MPOBEACHHOH TeXHWYeCKOW noaro-
TOBKN.

Hanpumep, 8 necnegosanuax 0. B. Axro-
HIOKa [1] onpepnenenbt HekoTopble KuHema-
THUECKME W AWHAMWMECKUE XaPaKTepuCTWKU
OCHOBHBIX (a3 CTPYKTYpbl ABWKeHWA npu
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BBHINONHEHUN PHIBKA W NEPBOFO NPUEMa TONY-
K3 WTAHMA ¥ TAXENDATNETOK PA3HbIX TUNOB
CTpoenvA Tena. B ¢BA3M ¢ BbILIEWINOXKEHHLIM,
AKTyanbHOW HayyHoR npobnemoid ABNAETCA
(OBEpIUEHCTBOBAHVE TEXHWIECKOH NOAFOTOB-
NEHHOCT KBAANDULWPOBAHHBIX CNOPTCMEHOK
pa3HbIX FPYAN BECOBbIX KATETOPUA HA OCHOBE
U3yuenna 0cobeHHOCTeR ABUFATEABHON CTPYK-
TYPbI TEXHUKN TONUKA WT3HIW N0 Bruomexanu-
UYECKUM XAPaKTEPHCTUKAMU TEXHWKH, 3 TaKxe
WX BNMAHMA HA Pe3yAbTaTHBHOCTL COPEBHOBA-
TenbHOR AeATEABHOCTH.

Uenb ucUtenoBaHUA — ONpeaenyTh
BAUAHME BUOMEXIHVYECKUX X3PaKTePUCTHK
TEXHUKW TONYKA WTAHMN ¥ KBANUPUUNPOBAH-
HbIX CNOPTCMEHOK HA YCNELIHOCTD peanu3auuy
COPEBHOBATENLHOTO YNPAKHEHUA,

Meroabl u opranmsaumus  uccneao-
BAHWAS aHanu3 u ofoblienune cneynanbHoM
HayuHO-METOQNUECKOW  NNTePaTypsl, Nepa-
roruyeckoe  HabniopeHue, aHTPONOMETPHA,
BUALOCHEMKA, GUOMEXAHINECKUI BHABOKOM-
NbIOTEPHBIRA aHANW3, MOACTHPOBAHHE, METOADI
MATEMATNYECKO CTaTUCTUKK,

Wccneposanua nposoanauch Ha Gase Ha-
UMOHANBLHOTO  YHUBEPCUTETA  PM3NYECKOND
BOCAUTAHUA 1 cnopTa Ykpauwbl, NpuaHenpos-
CKOW FOCyAapCTBEHHON aKagemui Gu3nUecKon
KYAIbTYPbY M CNOPTA, a Takxke nabopatopum buo-
MEXAHWUECKIX TEXHONOI Wi B HU3NUECKOM BOC-
MUl U onumnuiickom cnopre HUA HY®B-
CY. OueHky Texwuueckoli NOAFOTOBAEHHOCTW
KBaNUGUUUPOBAHHLIX CROPTCMEHOK OCYWECT-
BAAAM B YCROBUAX TPEHWPOBOUHOM W COPEB-
HOBaTeNbLHONA NEATEALHOCTH NPU YCNEWHOM U
HeYCNEWHOR Peanmn3aLum COpeBHOBATENLHON
YNPaXKHEHNA — TONYKA WTAHTW,

buoMeXaHWYelKMA  aHanW3  TeXHWKH
YNPAXKHEHNA NPOBOAWAN ¢ NOMOLYLIG BY-
AeOKOMNbIOTEPHON vcTembl  «Weightlifting
analyzer 3.0» (lepmanna), KoTOpaa BKAOYA-
na ywdpoeyio BUACOKIMEPY, COEANHEHHYIO ¢
nepCoHanbHLIM KomnbioTepom. OHa no3go-
NANA NOMYYATL HA MOHWTOPE KOMNbLIOTEPA
KMHEM3TAYECKWE 1 . AUHAMUYECKUe X3PaK-
TEPUCTUKM BUFATENbHBIX AeiCTBAMIA CNOpY-
CMEHOK B PeanbHOM macwiabe epemeny
{puc. 1).

KOHTpONbL TeXHUKM BLINOAHEHUA TOAYKA
WTAHMY ¥ KBANUPUUNPOBAHHBIX CMOPTCMEHOK
OCYLUECTBAANM NO TPYNNE KWHEMATWUECKNX M
AVHaMPYECKUX XapaKTePUCTHK,

Kunemamuveckue Xapakmepucmiky nepe-
MELEHNA (HApAAA, NPeACTaBNEHHBIE HWKE,
PaCcCUMTLIBAAKCD NO OTHOWEHNIO K JNUHE TeNa
CMOPTCMEHOK:

* 3MNAMTYA3 NEpeMelleHin WTAHM B
$ase npepsaputenbHoro npuceaa (h A

* aBCONIOTHAA BHICOTA NOALEMA LUTAHIU
sepx (h, ), om;

* OTHOCWTENBHAA BbICOTA NOABEMA LUTAH-
ruseepx (h, ), %;

® (KOpPOCTb WTaHrM 8 ¢dase focvna
(Vo MC

® aMNAMTYAa  BepTMKanbHOrO  mepe-
MELIEHUA WTAHMM B MOMEHT AOCTWKEHUA
MAK(UMAnNbHOW  (KOPOCTM  OTHOCKTENb-
HO 30COMOTHOW BLICOTHI NOABEMA LTAHTA
{hyp /D)

Auramuecue xapakmepucmuKt TeXHWKY;

* KOAMUECTBO ABUNKEHWIA CHapapa (m-v),
Kr-m-C';

® M3K(MMaNbHaA C<WNa NeRcTBMA  Ha
wTaury 8 gase nocoina {F N}, %.

BUOMEXAHKA B~

BHOMEXaHUUECKYI0  CTPYKTYPY  TEXHUKW
TOAYK3 LUTAHTW CNOPTCMEHOK B Tpex rpynnax
BECOBbIX KaTeropuit PerucTpUpPOBaNu B «KOH-
TPOABLHOW» 30He WHTEHCMBHOCTY B0 BpemsA
COPeBHOBATENbHOW AEATENBHOCTU MO TAKOH
CXEME: YYUTLIBANKU XAPAKTEPUCTHKIA TEXHUKM
NPU YCRELLKOI Peanu3aLi ynpaxHenna (mac-
€3 WTAHIK COCTABNANA 92-95 % MakCumyma)
N HeycNewWwNoi peanusaunn (Macca WTaHmm
go3pactana o 96-100 %). B stom ¢nyvae
BCE XapaKTRPUCTHIKU TEXHUKH NPU YCNELIHOM
NoAbeME C(PaBHUBANU C TAKOBLIMU NpPYU He-
YCNELWHOM NOAbEME,

Bcero B MCCNEAOBAHMAX MPUHAND YU3CTHE
114 kBaNUPMUMPOBAHHLIX TAXEN0aTNETOK 17~
20 net, pasgeneHHbiX Ha TPU FPYNNGE BECOBbIX
Kaveropuii: Nepean rpynna — 43 CROPTCMEHKM
(BecoBble Kaveropuw ao 48, 33, 58 kr); BTopan —~
39 cnopremetiok {kateropun — ao 63, 69 kr) u
petbA — 32 ¢AOPTCMeHKU {C00TBETCTBEHHO
KaTeropuu A0 75 u ++ 75 kr).

PesyneraTel WCCNepoBaHMA B WX 06-
cywpenne. Ha nepeom 31ane UCCheA0BaHNA
onpeaenani Haubonee xapakTepHbie owmbiu
B TEXHWKE TONYKA LUTAHIU ¥ KBANW(UUMPOBaH-
HbIX CNOPTCMEHOK B NPOYECCE COPeBHOBAHWH
B ABYX NPUEMAX TONYKA: NOAbLEM WITAHTM HA
rpyab M NOAbLEM WTAHMH OT Tpyau. U3 Bcero
Konuyecrsa owubok, AONYWEHHLX Cnops-
CMEHKAMW, HaMW BbIieNeHbl cemb Hawbonee
XapaKTepHbIX NPU HeyCnewHol peanusaLuu
ynpaxnennii (tabn. 1),

AHanuz paHHbIX Tabanubl 1 NoKaspiBaer,
yTO NOAABNAIBLLLE GONBLIMHCTRO TEXHUYECKUX
owmbiok {67,7 %) NOPTCMEHKN RONYCKAKT BO
BTOPOM NPHEME TORUKA — ROGBEME LimaHeY
om 2pydu. N Tonbko 32,3 % owubok nonyuexs)
8 NepBOM NpUEME TONUKA — NodBeMe Wwmanet
Ha 2pyde. flpwn 3T0M 39,5 % 0WKOOK B TexHMKe
TONUK3 ObinM AOMyLWeHbl W3-33 HAPYLIEHWA
KMHEMATUYECKON CTPYKTYPbY ABMNEHWA CHa-
paga.

CpagHenue OGyomexaHuueckux Xapakre-
PUCTUK TEXHMKW TOAYKA [WTAHTH CNOPTCMEHOK
NpU YCREWHOA U HeYCReLIHOA peanu3auwu
yAPAXHEHUA OCYIECTBAANKM Takum 06pasom:
ROACYMUTHIBANUCD 3HAUCHWA  X3PAKTEPHCTUK
TEXHIIKW, KOTOPbIE YBENUHMAWCH NPU NOBLI-
WEHUN MBCCbl CHAPAAA; KOTOPLIE CHU3MAUCL;
KOTOpbIE HE M3MeHMnHeD (pyc. 2).

AHanu3 aannpx Tabauubl 2 NoXasbiBaer,
yto B OUOMEXaHUUECKON CTPYKTYpe TEXHNKU
TONYKA LWITAHW NIPY HEYCEWHON peanu3auuy
ynpaxHesnidi Haubonee U3MEHUNUCL 3HaYe-
HHA, OTHOCALIMECA K KUHEMATHYECKUM W au-
HAaMUYECKMM  XapPaKTEPHCTUKAM  ABWKEHUA

63
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(H3PAAA. ¥ CMOPTCMEHOK NepBOi rpynnbi 60Mb-  TABAKLA 1 - OcHoeHbie OLIMEKM TEXHHIH TONYKA WTAKIN KBEANYGHIUPOBIHHLIX CNOPTCMENOK NPH
WHHCTBO 3HAYEHUA CHU3UNOCD: B abCONIOTHOW  HEYCReWHOR Peaniaauum ynpaxuenns

. — S =
# OTHOCUTENbHOI amMNIUTYAE nepemelfaeuuﬂ bt KoRM4eCrBo BROMEXaNNECHER
WTAHIK B ¢83e nocbiNg, MAKCUMANbHOW KO- k, - ulyNaes, % CtpyKTypa
. A - -
POCTH WITAHIK, B KONKUECTBE ABUKEHUA C(Ha- . o
PAAQ, A TAKXKE B MAKCAMANbHO CUne fleiiCTBUR  |1OCbI1 WIBHIV BEpeR unin Ha3ap O BepTukany 395 |Kumemarwveckan
B nogreme ot rpyaun
CNOPTCMEHOK HA WTAHTY 6 Pase nocoina.
¥ cnoprcvenok BTOpOH W TpeTbedt rpynn :::"z‘r’:‘:“:‘; “:ﬁ::’:‘:;gﬂ";‘:’:g‘;’;” '::,"°"‘°""" 178 Ousamuueckan
NPU HEYCNewwHoW Peanu3aunu ynpaxkHeHwi 0 P pucena Boepx E BY
OXUMAHWE WTaHIM O4HOU N ABYMA PYKAMK B NOAbEME
BMECTO 3HAYCHMA TeXHMKA — KoMdectso  CH A REymARY o 106 | Avmamnaeckan
RBMXKEHUA CHIPALQ (AUHAMMMECKAR XapaKTe- Heeo3moxHOCTL 309 MKCUpPORATL CHAPAR HaA FONOBOH
PUCTMK3), N06ABUAOCH 3HAUGHHE TEXHUKM — - 101 Kuremariqeckan
AMAIUTYAA  BEDPTHKANbHOMD  NepemellieHu WiTaHra He NOAHATA Ha 33A3RHYIO BLICOTY B dase 97 KuremaTuueckan n
WTAHIY B MOMEHT LOCTIHEHWA MAKCUMANbHON GUHMaNLHOrO PA3IrOHa B NOgLEME ee Ha IPYAb ’ AMHAMUMECKAR
CKOPOCTU OTHOCUTEABHO ABCONIOTHOM BLICOTHY He3asepwenHan $aza NockiNg & Nogbeme oF rPyAn 7.5 [AvHamunyeckan
NOABEMA WTAHMM (KMHEMATHUECKaA XapaKre- BuinonheHa Tonbro nepBan $asa Tarv (npegsapuienuHbli 48 flunamecran
PUCTHKa). pa3roH} 8 nogbeme WT3HTW Ha FPYAL
Heobxoaumo OTMETHTL, 4TO ¥ CNOPTCME-
HOK BTOPOl rPYNNBI BO BPeMA HEYC(NEWwHON £ @ -
Peanu3auun ynNpaxHeHuid B TOAYKe WITAHIN € i _ |
HabMI0AAETCA NOBLILEHWE 3HAYEHWA TaKOW . §' .o i .
XapaKTEPUCTUKK, KAK KONTMUECTBO ABWKEHUN g ° - —| I
¢Hapana (62,5 % cayuaes), npex e Beero, 33 E -«I_ -~ —~ e [
CYeT YBEANUCHUA MACCh) WTAHIY, @ ¥ (NOPT- g 0 -1 = =
CMEHOK NEpBOiA rPynNNbl — OTHOWEHWE aM- g 20 -1_‘ 2 3 41 | 15 6 7
NNUTYAblI NEPEeMECHUA WTaHIK B MOMEHY £ 40 ) -
- -]
NOCTUKEHUA MAKCUMANbHOW CKopoCTW K ab- g o 4 I |
CONIOTHOM BbICOTE ee BbineTa (67,7 % ¢nyyaes -
COOTBETCTBEHHOD). BmecTe ¢ Tem 8 310 Tpynne g 04— —
(77,5 % cayuaes) HabnIOAaeTca CHILKeHVE § 100
3HAUEHUA MAKCHMANLHOR C(WNbY EACTBUA = a
Ha WT3HTY 8 dase NOCLING, a ¥ CNOPTCMEHOK £ 80
TPeTbed rPyNNbl — 3HAYEHUA MAKCUMAABHON E o l
CKOPOCTH WITAHTY, NOKA3AHHOI B $aze NOCHING £ 4 . _4 l ] '
(82,8 % cnyuaes). Nodtomy ysenuuenue noc- g w1 |
= E 8 ——1= ——1————- 2 J
NEAHMK JIBYX XaPAKTEPUCTMK TEXHUKM TONYKI g ' - ] Om: O [ E
4 H
WTAHIW ABRACYCA PE3EPBOM ANA (OBEPLIEH- % ° X ; 1 T 3
CTBOBANUA TEXHWMECKOTO MACTep(Taa (nopT- g -0 1 N B T R 4
. !
CMEHOK. > 40 I -
2
-6 ‘ -
PUCYHOK 2 — AAunamuka GHOMEeXaHWIeckwx xa- 2 50 L L L. ||
PEKTEPHCTHK TEXHUKNA TOAUKD WT3HIW CNOPTCME - z I
HOK nepeon (a), BTopod {6) u TpeTbe {8) rpynn g -100
NPW HEYCNEWHOW PEANN3aLUK YNPaNHEHWHA, NO 2 6
OTHOWEHUIO K YCNRWHOW:
3 ~ 3HayeHHe XaPaKTePUCTIK YRENHINNIOCE; ® 8 i T
[0 - 3Ha9EHUE XAPAKTEPUCTHK YMEHBLMNOCK, £ o , . _
3 - 3HAUEHUE XADAKTEPNCTHX HE MIMEHNNOCS. g :
KHHEMSTHYIECKHE XADKTEPHCTHKH: 2 4 :
1 ~ aMNNATYAA NEPEMRLEHVA WTAH(K 8 ¢ade b, ; ;’i 2 -1
2 - afconioTHan BuICoTa NDALEMA WTAHTH [hmf“ 2 i (1] ®
3 — OTHOCWTENLHAA BLICOTA ROAREMA wsTakr {h, ), & 04 i | + ~
4 ~ CKOPOCTb WTaHTK B dase nocuna (v, ); § 2 - 1 b1 I E | 4 15 6 7
5 — aMNAHTYAA BEDTUKANLKOMO NEPEMELLICHHA WTAHMW 2 i
8 MOMEHT ZOCTUXEHHA MAKCHMANLHON CKOPOCTH I 40 - T
OFHOCKTENBHO AGCONKGTHON BHICOTH NOALEMA WTAH K z 40 I S
(e /. AMHAMMYECKE XADAKTEPUCTKI TEXHAKN: g T T — T .
6 — KOHYECTBO ABUKEHMHA CHapRaa (M * v); ¥ 40 4—-— — ——
7 — MAKXCHMAIbHAR CANa AEACTBNA Ha WTaHTy 8 pase 100 | :
noceuna (F, } § °
= 8

B4 HayKA B ONMMAUACKOM COPTE N°3,2017




BVIOMEXAHMKA |

)

I

e 90 ® 12,2 138 120 | ps00s | p2001 | p20gs |

| m 0,14 0,14 on | t=21 - - I
“h, M % 226 237 255 | pso00s| ps00i | psool [
; m 014 015 018 | t=55 | t=132 | t=81 |:
g % % 144 145 151 | p2005 | p<coos | p<oos |!
i m or0 | 0o [ on - t=50 | t=a3 ||
[ Vg M X 1,7 1,70 175 | p2005 | ps00oi | psooi i
I ™ 0009 | 0008 | 001 - | =333 | c=s00 |
!-_' th,./h )% X 63,1 656 689 | p2005| psoos | p=z00s |,
3 m 1,24 | +088 | £125 - t=20 -1
H AMHaMmIecKne XapaKrepHeTHKy _ .
| O KM ¢! X 1,76 191 233 | ps0o0r | ps00) | ps001 | i
. m 0,00 0,009 001 | t=18 | t=107 | =337 |,
1 Fo % 3 183,2 1888 | 1888 | ps0ot | p<oor | p=zo0s |!
% m .08 | o2 § s |t=169 ] 1=169 | - I

| 4 s s e e [ ETS A AN

{nepyer oTmeTHTL HEKOTOpbie NO3WTHB-
Hbie ¥ HeraTtHBHbie GaKTOPbl, KOTOPbIE Xapak-
TEPUYIT KAYECTBO TEXHUMECKMX JeACTBUM
KBANWOULMPOBAHHBIX CMOPTCMEHOK  pasHbix
rpynn  BecoBbIX KaTeropwid. Hanpumep, y
CNOPTCMEHOK NEPBOA TFPYNNbI NO3UTUBHBLIM
(aKTOPOM [UNA TEXHWKW TOAYKA WITAHTW AB-
AACTCA CTAGMABHOCTL 3HAYEHMI AMNAUTYADI
. NepemellieHnn ITAHTH B dase NPeABapUTeNb-
HOPO NPICAA (0HO HE UIMEHHROCL BO BPEMA
HEYAIaYHON Peanu3aLIAN YNPaXHEHUH 6 46,5 %
Chyvanx). K HeratieHbiM GaKTOpam TEXHUKH
TORMKA (UTAHTS MOXHO OTHECTH CHUWEHUE
3HAYEHUH — KONMMECTBO ABWKEHWA CHapAaa
Y CNOPTCMEHOK NEPBOH U TpeTked rpynn {co-
0TBeTCTBeHHO 53,5 v 48,8 % cnydaes), a Takxe
YBEAMYEHUE 3HAUEHNA — OTHOWEHKE amMnAY-
TYAb! BEPTHHANLHOMO NEPEMELUCHUA LWTAHIY B
MOMEHT ACCTIHKEHNA MAKCHMANBHOA CKOPOCTH
« abconoTHON ammAnTYAC Repemeltenna (67,7
55,2 % Cyyaes COOTBETCTBEHHO).

Hanee Hamn Soin nposeaeH CpasHuTenb-
HbIA AHANK3 3HAUEHUEA TEXHNKY TONYKA LITAHMY
¥ CNOPTCMRHOK PA3HLIX FPYNN BECOBBIX KaTero-
puil BO BPEMA YCMEIHOW peani3alumy Copes-
HOBATENbHOO YNpaXKHeHuA. [UNOTETHUeCKH
Mb! BCXOAMAK M3 TOFO, YTO Takue NOKA3aTenu
TEXHMKK TOAUKD LITAHT A MOXHO HCMOAb30BATL
KaK MOAEI ANA OUCHKN W KOMIACKCHOTO KOH-
TPONA TEXHMYECKON NOATOTOBACHHOCTH CNOPT-
cverok (1abn. 2).

AHaNK3 AAHHBIX OGHOMEXIHUUETKUX Xa-
PAKTEPUCTHK TEXHWKM TORKKA LUTAHMK Y TAXE-
NO3TAETOK Pa3HBIX (PYNN BECOBHIX KATErOPHi
(vabn. 2) CBUACTERLCTBYET, UTO SHAYEHWE HEKO-
TOPBIX U3 HUX YBEAWUMBAETCA € NOBbILICHWUEM
MaCChl TeNna W, COOTBETCTBEHHO, IRYNN BECOBBIX
Kaveropui (or 48 no + 75 xr).

Tak, nanpumep, & rpyNNe KMHEMaTHUECKMHX
¥aPaKTePICTHK TEXHUKY € NOBLILEHUEM BECO-
BbiX KATErOPHi yBEAWYNBAIOTCA 3HaUeHMA abico-
KIOTHOM 1 OTHOCHTENBHON AMNNKUTYA! NEpeme-
wieHuA wraHrn e dase nocuina - Ha 11,514,9%
(01226 £0,1480 255+ 0,98 M, p < 0,051
or 14,4+ 0,1 go 151 £ 0,11 om, p < 0,05 co-
oTBetcT8enHo). flocToBepHbIe pasauuMA yCTa-
HOBAEHBI MEAY 3HAUEHUAMY XaPAKTePUCTUK Y
CNOPTCMEHOK NepPBoiA W TpeTbell rpynn,

Taroke YBEAMUMBAIOTCA 3HAYCHMA XapaK-
TEPUCTIK MAKCHMANBHON CKOPOCTH WTAHTK U
MaKCHMANLHON CUAM ASACTBHA HA WITAHTY B
$ase NoCbiNg y CNOPTCMEHOK TPTbel rpynnbl —
Ha 2,3 13,1 % (o7 183,2 + 0,86 go 188,8 +
+ 1,03 %, p < 0,01), N0 OTHOLIEHKIO K X3PaK-
TEPUCTHKAM C(NOPTCMEHOK NEPBOA W BYOPON
rpynn. flocToBepHbie PasnuUMA YCTaHOBACHD!
MEKAY HAYEHWAMN XaPaKTEPHCTHK TEXHUKN Y
CNOPTCMEHOK NEPBOIA U TPeTbel, a Takke BT0-
POH 1 TpeTLel rpynN.

Takaa xe vewnenuma nabmiopaerca u B
3HAYEHUAX XAPAKTEPHCTKH KONMUECTBO ABY-

KR CHAPAAA: 3AeCh YBEMYEHUE COCTABNRET

32,5% (ot 1,76 £ 0,001 kr=m ¢ y coprcve-
HOK NepBo# rpynnLy, A0 2,33 £ 0,001 krem ¢!
y TAXenoaTRetoK TpeTbeid rpynney). Hago or-
METHTD, YTO BCE TPM 3HAYEHUA STON AMHAMMU-
YECKOIl X3PAKTEPHCTUKH UMEIT AOCTOBEPHbIE
OTAKYHA MEXAY CNOPTCMEHKAMM NepBoH M
BTOpOiA, BIOPOI U TpeTbel, a TaKxe Nepeoil 1
Tpevbedi rpynn.

MuHaManbHbie uamerieHun HabniopawTca
B 3HJUEHUK TAKOW XAPAKTEPUCTUKY TeXHUKH,
KAK OTHOWGHWE AMAAKTYAbI NepeMelteHHA
WTAHM B MOMEHT AOCTHKEHWA MaKCHMafibe
HO CKOPOCTH K aBCoRMTHOR BbicoTe e Bbine-
Ta. ¥ (NopTCMeHOK Mepsoid TPYNNbY 3Hauerwe
coctagnaer 63,1 £ 1,24 %. C noepiwetmem pe-
COBbIX KATEFOPUA CNOPTCMEHOK OHO BO3PACTaET
Ha9,2% (p < 0,05).

Janee Hamu GbIA NPOBEACH CPABHKTENDL-
Hblid aHANW3 3HAYCHIA XAPAKTEPHCTUK TEXHKN
TONYKA WYAHIY ¥ CNOPTCMEHOK PasHbIX rpynn
BECOBbIX KaTeropuil B YCAOBKAX HeyCNeLIHOA
peanuatiuu ynpaxuenua (Tabn. 3),

AHANU3 3HAYCHWA TEXHMKM TONYKA LWTAH-
W MOKA3LIBAEY CYWPCTBEHHOE YMEHDbIRHHE
BEAKYNHBI AOCTOBEPHBIX PA3AUINA MEKAY NO-
KA3aTenAMU TEXHUKY ¥ CNOPTCMEHOK PasHbiX
rpynn secosbix Kaveropuit (cm. Taba. 3), Tax,
HanpuMep, aMNAKTYAA BEPTHKAALHOTO Nepe-
MellteHUA CHApAAA B dase NPeaBAPUTENbHOTO
pUCEAA COKPaTUNACH Ha 2,5 1 3,3 %, ocobenHo
¥ CNOPYCMEHOK NEPBOii W TPeTbe rpynn, XoTA
3T BEAHYHHB HE MRIOT A0CTOBEPHLIX PA3AK-
uuil mexay coboii.

KunemaTuueckue XapaKTepuCTHKM  Tex-
HIKM TONYKA LUTAHTK — FOCORIOTHAA ¥ OTHOCH-
TeNbHAA AMNAUTYAA ee NepemMettieHnA B dase
NOCLLRA ~ TAKIKE SHAMUTEABHO YMEHBLWUAUCD ¥
CMOPTCMEHOK B YCMOBUAX HEYCNEWHOM peany-
331U COPEBHOBATENLHOTO YNPAXKHEHUA, Tak-
He CHI3MNACh MAKCUMANBHAA CKOPOCTD WTAH-
™M & ¢ase NOCLING ¥ CNOPTCMEHOK BCeX Tpex
rpyNN BeCOBbIX Kaveropuii —Ha 3,5; 5,31 4,6 %
(p < 0,05) COOTBETCTBEHHO, 3 TaKKe 3HaueHue
MaKCGIMANLHON CHNLI AeHCTBUA HA WTANHMY B
daze nocvina—Ha 2,5;2,21u3,5% (p<0,05)y
CNOPTCMEHOK NEPBOR—TPETLEH FPYNN BECOBLIX
KaTeropuit CooTBeTCTBEHHO. CHIKEHME NOKa3a-
TenA — OTHOLSeHVE aMNAUTYAL) NePemMewieHMA
WTAHMU B MOMEHT AOCTIKEHUA MAKCHMANb-
HOIA CKOPOCTY K BCORIOTHON BLICOTE ee BbINETa
HabAI0AIETCA TORLKO ¥ CNOPTCMEHOK BTOPO W
TPeTbeR rpyni — Ha 6,9 1 5,4 % (p < 0,05) co-
OTBETCYBEHHO,

Takum 06pazom, HeoBXOAMMO OTMETHTD,
UTO KBAAUPULUPOBHHDIE CTIOPTCMENK BO Bpe-
MA (OPEBHOBATERLHON ACATENLHOCTH MMRIOT
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TABMUA 3 — BHOMEXaHHIecKHue XapaKTePHCTHKN TEXHHKH TORYKS WTAHIY ¥ KEANUDULMPOBAHHLIX
TAXENOATNETOK PASHLIX FPYTIA BECOBLIX KATEropyii NPK HEYCNIEWHOH PEMIaUNN

COPEEHOBATENBLHOID YIPAXKHEHHS

: Tpynnes BRCOBLIX KaTeropHi
Aoxasarens r::a:n:ce OTNHIMA MEAY FPYNNaMA
T noxazavenn | | I "
| wi | | nam
Kusemaraieckue XapaKTeprcTaxu

By % X 11,9 11,6 11,6 p 20,05 p=20,05 p 20,05
m 0,13 0,18 0,18 - - -

B e CM X 21,2 22,6 24,2 p 2005 p < 0,01 p 0,05
m 017 0,14 0,23 t=1,36 t=10,7 =62

W% X 133 13,6 14,0 p20,05 ps005 | p2005
m 0,14 0,14 0,18 - 1=32 -

Ve MC”! X 1,65 1,61 1,67 p <005 p=0,01 p 20,05
m 0.0 0,009 0,01 t=3.1 - 1=38

B! Mo %0 % 67,5 643 | 726 | ps005 [ p<00s | ps00s
m 1,2 1,1 1,6 t=20 1=26 t=39

AnnamuiecKne XapaKTepucTuiy

mv, KM ¢t X 1,74 1,92 2,33 ps0,05 p <001 p < 0,01
m 0,01 0,012 0,041 =114 1=139 t=94

Fo % X 178,7 1848 182,2 ps0,05 p < 0.05 p 20,05
m 0.8 1,2 1,2 t=42 t=24 0

Bonee Bbicokve 1 CTabMNBHBIE 3HAUEHUA Xapak-
TEPUCTUK TEXHUKW TONUKA WTAHIU NPK ycnew-
HOR PEANU3aUNK COPEBHOBATENLHOTO YNPAKHE-
HUA, U HAOBOPOT, HEBLICOKUE 3HAUSHIA TEXHVKY,
npexae Bero, B 1BYX OCHOBHbIX NOKA3ATERAX:
cune NEACTBAR Ha LUTAHIY K €€ (KOPOCTH B dase
MOCbING NPY HEYCNEWHOA PRANN3AUNY AZHHOTO
ynpaxuennn. bonbluee wucno ROCTOBEPHBIX
OTNNYUMI B 3HAUEHUAX TEXHUKN TONUK WTAHTW
HabnoNaeTCA ¥ CNOPTCMENOK PasHbIX rpynn Be-
COBbIX KATeropuilt Npi yCnewHo# peanusauuv
YNPAXHEHNA, YeM NPH HEYCNELIHOM,

Buisoan

1. CHopMHPOBAHA U AONONHEH3 CUCTEMA
3MaHMi 0 xapakTepe TEXRIMICGIX AEIRCTBI
KOINWPUMPOHIHHBIX CHOPTCMEHOK B TON'IKE
WT3HI B 3aBUCUMOCTH OT YCNEWHOCTY peann-
33ywm (OPEBHOBATENLHOFD YNPAXHEHUA,

Yctanosneo, ute 67,7 % He33BepLEH-
HBIX YAPAKHEHWA — Pe3yNbTaT TeXHMHeCKUX
0MbOK BO BTOPOM Npueme TONUKa (nogveme

wraHrk ot rpyau). Npuyem GonbIMHCTBE U3
HUX KaCanWCb HecobNioAeHWR BEpTMKANbHON
TPAEKTOPUW NOCLING CHApSA3 BBepx (39,5 %
(NYuaes), 3HAYUTENbHO MEHLIE — HEAOCTATKOB
B MAKCMMANbHOW CHNE ACIHCYBUA HA WTaHIY B
¢aze noceina (10,6 v 10,1 %).

2. Y (nOPTCMEHOK NEPBOA rpYANb BO
BPEMA (OPEBHOBAHWA B YCNOBMAX Heycnew-
HOM peanusaumu YnpawHeHnii NponCKOAUT
YMEHbLWEHWE 3HAYEHWH aMNANTYALI BEPTW-
KanbHOro NepemMelteHun CHapaaa i CHAXEHNe
MaKCUMANbHOMN CKOPOCTY WTaHY (84,1, 79,1 1
81,4 % cnyyaee COOTBETCTBEHHO), UTO NPUBO-
IVMT K CHWKEHUIO MAKCWMaNbHOW Cunbl Aeil-
(FH1A CROPTCMEHOK HA WTHFY B baze noctna
(74,4 % Uyydes).

Y TAKENoATNETOK RTOPOM FPYAMibI HabMW-
RACTCA NOXOKAA TEHACHLIMA CHUKCHUA 3Haue-
HUI XAPaKTEPUCTUK TEXHWKW TONUKA WITAHIU.
OAHAKO TONLKO B ITOI FPYNMe 0TMEUILTCA yge-
NWYEHWe 3HAueHM KUHEMAaTWueCkuX Xapak-

R W G10MEXAHKA e e v |

TEPUCTUK TEXHWKW ~— KONMUECTBO ABWHKEHWHA
CHapapa (62,5 % cnyyaes), uto yKasbigaeT Ha
fonee KaUECTBEHHYIO PLANNIAUWIO CIOPTCMEH-
KaM¥ CTPYKTYPLI ABWNKEHMA TONYKA WTAK-
4, CBA3AHHYI0 € ONTUMANBHLIMU AHTPORO-
METPUUECKUMH BENNUNHAMU NX 3BEHBEB TENA,
¥ ¢cnopTcveHok Tpetbeit rpynnbl Habnioga-
1OTCA HE TONBKO CHUKEHU SHAYCHNIH KNHEMaTH-
YECKUX XAPAKTEPHCTUK TEXHWKN TONUKE WUTAHY,
HO W MX PACCUHXPOHUM3AUMA (3HAueHne TexHU-
KM — KOAMUECTBO ABWKEHWA (HapAda — T0 BO3-
pactaer, To cHuxaetcs: 48,3 u 48,3 % cayvaes
coorgetcreeHHo), HecrabunbHocTb CTPYKTYpbI
NBUraTeNbHLIX AEACTBAA ¥ CNOPTCMEHOK 3TN
FPYNNbI MOXKHO 06 BACHUTD TeM, YTO u3-3a Honb-
LWHX POCTOBBIX ASHHBIX UM NPUXOANTCA ROAHW-
MaTb CHapaA Ha G0nbLyIo BoICoTY, Yem ApYIM
CNOPTCMEHKAM, UTO TPebyeT NPoABNEHUA 0T HUX
AONONHUTENBHBIX MBLILLEYHBIX YCHANA.

3. (paBuuTeNbHLIA aHANN3 XAPAKTEPHCTUK
TEXHYKU TONUK] WTAHIM Y TAXKENOITNETOK Pa3-
HBIX FPYN BECOBLIX KATErOPUiA B TONUKe WTAH-
v B0 BPeMA COPEBHOBATENLHOM AEATEALHOCTH
NpU YCNEWHOW W HeyCNeLuHo peanu3auuu
YNPaKHERWA NOKA3LIBAET NYTW YCTPAHEHWA
OWMOOK TeXHWKK ¥ pe3epsbl ANA C0BEpuleH-
CTBOBAHNA TEXHWUUECKOrO MACTEPCTBa. fyuwyo
CTPYKTYPY TEXHUKIA TONUKA WTAHIK NOKA3bIBA-
10T CHOPTCMEHKU BTOPOTA FPYANbI BECOBLIX KaTe-
TOpUA, MMetowve Gonee ONTUMIRBHLIE COOTHO-
LIEHNA 3BEHDEB TeN3, UTO TAKXKE YKA3LIBALT HA
#eobx0AUMOCTL KauecTBeHHoro oT6opa cnopr-
CMEHOK B KOHKPETHBIE BECOBbIE KaTeropuy.

4. NonyueHrpie MOAEAN TEXHUKM TONYKA
WTIHIY  KBANMPHAUNPOBAHHBIMIA  CNOPTCMEH-
Kamu PpasHbIX fPyAN BecoBbIX Kateropuil 8
YCNOBUAX YCNEWHOA peanu3auun (OpeBHOBa-
TENLHOTO YNPAXKHEHUA MOXKHO MCNONb30BATL B
MCTEME KOMITPKCHOT KAHTPONR HX TEXHIIE
CHON HOLTOIGBICIHOL TN,

flepcnekTuBM  anbueiimux  ncene-
AOBANMIA 3AKAYANTCA B YTNYOReHHOM W3-
YULIUN NYTeid YNyuWwenus TeXHUIeCKoi nop-
FOTOBKM KBANUDULIMPOBAHHLIX CNOPTCMEHOK

Ha PAa3HbIX 3TANAX MHOTONETHero (OBEPLIEH-
(TBOBAHUA,
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