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KOPENALINHWIA B3AEMO3B’A30K MDK BIOMEXAHIYHUMW NAHKAMU TA PE3YNIbTATOM 3MAIANIbHUX BMPAB Y
NAYEPNI®TUHIY

Mema cmammi nonsieana y OocnidxenHi ennugy O008XUHU NaHOK mina y keanicikogaHux ma BUCOKoKanichikogaHux
nayepnihmepie Ha pesynbmamueHicmb y 3MazanbHux enpagax. LocnidxerHs nposodurnocs Ha 6a3i Xapkiecbkoi depxasHoi akademii
¢isuyHoi Kynbmypu, ma JKOCLL micm Xapkosa ma lNonmaesu. Bcbo20 y docriOxeHHi 83510 yyacmp 23 cnopmcemMenu, Wo 3atimMarombes
nayepnigpmurzom. CnopmemeHu bynu  po3nodineHi Ha epynu  KeanichikogaHux ma  8UCOKOKeanighikosaHux nayeprichmepig.
CmamucmyuyHo 3Ha4umi eidmiHHoCmI Bynu eusieneHi y nokasHuky 0oexuHu cmeeHa (t=2,32, p<0,05), dosxuHu eominku (t=2,29,
p<0,05), iHOekci bpyewa (t=2,40, p<0,05). CmamucmuyHO 3Ha4yuMUl 380POMHIll 83aEMO38'A30K by8 6USBNIEHUU MiX NOKasHUKamu
OoexuHu mifa cmosqu ma npucidanHsmu (r=-0,42, p<0,05), mseow (r=-0,43, p<0,05) ma cymorw mpubopcmea (r=-0,42, p<0,05).
LHoexuHa cmeeHa ma 20MinKu Mae 380pOMHIl cmMamucmuyHO-3Ha4YuUMUll 38’930K 3 npuciOaHHaM, msa20l0 ma cymow mpubopcmea.
HoexuHa nneya ma nepednniyys Kopenomb 3 nokasHukom msieu (1=0,43, p<0,05) ma (r=0,41, p<0,05) idnosioHo. IHOekc bpyaia
CMamucmuyHo 3Ha4uMo Kopemoe 3 npucidaHHam (r=0,43, p<0,05), xumom nexaqu (r=0,54, p<0,01), msaeow (r=0,44, p<0,05), ma
cymoro mpubopcmsa (r=0,46, p<0,05).

Knrovoei cnoea: lNayepnichmune, biomexaHidHi NaHKU, Xum fexadu, npucioaHHs, msea.

Babenko S., Tykhorskyi O. Correlation relationship between biomechanical links and the result of competitive
exercises in powerlifting. Powerlifting is a strength sport, in which competitions are held based on the sum of exercises - squats, bench
presses and dead lift. Competition in high performance sports in general and in powerlifting in particular prompts coaches and athletes to
search for optimal training programs. Anthropometric indicators of athletes can affect the result in powerlifting in several ways. For
example, athletes with higher muscle mass and a lower percentage of body fat have a strength advantage within their category over
athletes with a lower level of muscle mass development. Another way is the ratio of the length of the body links. The purpose of the
article was to study the influence of the length of body links in qualified and highly qualified powerlifters on performance in competitive
exercises. The research was carried out on the basis of the Kharkiv State Academy of Physical Culture. A total of 23 powerlifting athletes
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took part in the study. The athletes were divided into groups of qualified and highly qualified powerlifters. Statistically significant
differences were found in thigh length (t=2.32, p<0.05), leg length (t=2.29, p<0.05), Brugsch index (t=2.40, p< 0.05). A statistically
significant inverse relationship was found between standing body length indicators and squats (r=-0.42, p<0.05), deadlift (=-0.43,
p<0.05) and sum (r =-0.42, p<0.05). The length of the thigh and lower leg has an inverse statistically significant relationship with the
squat, deadlift, and total sum. The length of the shoulder and forearm are correlated with the bench press (=0.43, p<0.05) and (r=0.41,
p<0.05), respectively. The Brugsch index is statistically significantly correlated with squats (r=0.43, p<0.05), bench press (r=0.54,
p<0.01), deadlifts (r=0.44, p<0.05 ), and the amount of sum (r=0.46, p<0.05).
Key words: Powerlifting, biomechanical links, bench press, squat, thrust.

MocraHoBka npobnemu. MayeprichTuHr — CUNOBMIA BUA, CNOPTY, 3MaraHHs y SIKOMY NPOBOASATLCS 3@ CyMolo TpubopcTBa —
npucigaHHs, XMy nexaun ta Tar[3]. KoHKypeHuisa y cnopTi BULMX LOCArHEHb 3aranoMm Ta y nayepnidpTuHry 30Kkpema CrnoHykae
TPEHepiB Ta CMOPTCMEHIB A0 MOWYKY ONTUManbHWX TpeHyBambHUX nporpam[2]. Crig 3asHauuTW, WO OJHIEK 3 TONOBHUX YMOB
JOCATHEHHS BUCOKMX PesyrbTaTiB y 3MaranbHWX Brpaeax 3 nayepnipTuHry € reHeTUdHa CXUNbHICTb NIOAMHU A0 3aHATb LaHUM BUOOM
cnopty[10]. Y cneuianbHil HaykoBiit niTepaTypi HELOCTATHLO PO3KPUTE NUTAHHS BNNWBY JOBXMHU NaHOK Tina CNOPTCMEHIB Ha pesynbTat
y nayepnidpTuHry[7]. 3asHayeHe CMOHyKae [0 aHanisy BhAMBY AHTPOMOMETPUYHMX MOKA3HUKIB Ha 3MaranbHi pesynbraty y
KBanichikoBaHMX Ta BUCOKOKBanichikoBaHUX nayepnigrepis.

AHani3 ocTtaHHix gocnigkeHb Ta nyonikauin. Ak i y GinblIOCTi CUNOBMX BMAIB CMIOPTY 3MaraHHs 3 nayepriTuHry
NpOBOASATLCA 33 BaroBUMM kateropism. CnopTcMeHU HamaralTbC NokasaTh Hankpalwin pesynbTat y NigioMi MakcuMansHoi Baru Ha
OfHe MOBTOPEHHS Y Tak/X BrpaBax K NPUCIOaHHS, Tara Ta XuMm WTaHrM nexadu[4]. MayepricTepy € OOHAMU 3 HANCUMBHILLINX
CNOPTCMEHIB Ha NnaHeTi, AesKi MOXYTb MigiiMaTi Bary y NpucigaHHi y m'stb pasiB GinbLUy 3a CBOK Macy Tina, a B XUMi Nexadn y Tpu
pasu BWLle 3a BRacHy macy Tina. AHTPOMOMETPWUYHI MOKA3HWKM CMOPTCMEHIB MOXYTb BMAMBATU Ha pe3ynbTaTr Yy nayepnicTuHry
Aekinbkoma wnsaxamu[7-10]. Hanpuknagd, cnopTCMeHu 3 BWLLO M’'S30BOK0 MAcok Ta MEHLIMM BiACOTKOM XMpY B OpraHismi MawTb
nepesary y Cuni B Mexax CBOEi KaTeropii Hag CnOpTCMEHamu, 3 HWKYMM pIBHEM PO3BMTKY M'S30BOi Macu. |HWWA wwnax —
CMiBBIAHOLLEHHS JOBXWHM NaHOK Tina. Hanpuknag, CnopTCMEH HWKYOro 3p0CTy MaTuMe nepesary Haf CopTCMEHaMM BULLIOTO 3pOCTy B
Mexax OfHi€i BaroBoi kateropii, 3a paxyHok BinbLuoi amnniTyau, Lo NoBMHEH nogonaty cHapsa[1].

Ha cborogHi icHye 6arato AocnimkeHb BRIMBY PO3BUTKY M'A30BMX OB'€MiB Ha pesynbTaTi 3MaranbHuX BnpaB Y
nayepnicpTuHry, ane He4oCTaTHLO AOCTIMKeHb, fki 6 BUCBITMIOBANM BEXNMBICTL BNNMBY GiOMeXaHIYHUX NTAHOK Ha pesynbTat. 3a3HayeHe
i NOSICHIOE aKTYanbHICTb HALLIOro AOCHIMKEHHS.

3B'A30K 3 HaykoBMMM nporpamami i Temamu. [lpoBefeHHs [OOCMIMKEHHS 3annaHoBaHO  BiAMOBIQHO 3 HAYKOBMMMU
HanpsMKamu kadpespy atneTsmy Ta cunosux Bugis cropty: «LLnsxu yaockoHaneHHs TpeHyBanbHOro NpoLecy y CUOBMX BUAAX CNOPTY
Ta ogHobopcTeaxy (Homep 0121U109184) Ha 2021 ta 2023 pp

MeTta gocnigxeHHs: [ocniguty BNAMB JOBXWHM NMaHOK Tina y kBanicikoBaHWX Ta BUCOKOKBanidhikoBaHUX nayepnipTepie Ha
pe3ynbTaTUBHICTb Y 3MaranbHUX Brpasax.

Buknap ocHOBHOro mMatepiany AOCHiAKEHHS.

HocnimpxeHHs npoBoaunocb Ha 6a3i XapkiBCbkoi AepxaBHOI akageMii ismyHoi kynbTypu, Ta [HOCLU mict XapkoBa Ta
MonTasu. Bcboro y AocnimkeHHi B3Ano y4acTb 23 COPTCMEHM, LLO 3aiMatoTbCs nayepnidhTuHrom. [JBoe MatoTb 3BaHHS MancTep cnopTy
MiXHapOAHOro Knacy, Bicim — Maictep cnopty YkpaiHu, ciM — kaHaugaT B Manctpu cnopTy YkpaiHu, m'sTb — NepLunii pospsg.
CnopTcmeHn NopiBHIOBaNMCS Mix Co0O0K0 3a NOKa3HWKaMM 3MararnbHUX BNpaB, a TakoX 3@ aHTPOMOMETPUYHUMM XapakTepucTukamu. [1o
QHTPOMOMETPUYHMX MOKA3HWKIB HanexaTb: Maca Tina, JOBXMHA Tina CTOSYM, JOBXMHA Tina CuasuM, OOBXMHA Nneya, nepeannivus,
CTerHa, roMisiki, OKPYXHICTb rpyaHoi KniTki. 3a CniBBigHOWEHHAM OKPY)XHOCTI FPyAHOI KNiTKW TO LOBXMHM Tina BUPaxoByBaBCs IHAEKC
Bpyrwa. Cnoptcmenun 6ynu posnogineHi Ha Agi rpynu: neplua — keanicikoBaHi nayepnidptepy, 40 SKOi YBIAWIM CNOPTCMEHU NEPLLOrO
pospsagy Ta KMC (n=13) gpyra — BucokoksanicikosaHi (n=10), o uiei rpynu ysiiwnu cnoptcmedn MCMK, Ta MCY.

3a nokasHWKkamu cnewianbHoi Gi3N4HOI NArOTOBMEHOCTI CTATUCTUYHO 3HAYWUMI BigMIHHOCTI ByN0 BUSIBIIEHO B YCiX MOKa3HMKax
MiX rpynamm (tabn. 1).

[Moka3HWKM crelianbHoi GisuyHOI NiaroToBNeHOCTi kBanihikoBaHMX Ta BUCOKOKBaMiGIikOBaAHMX nayepni(pTepiYI;atjnuuﬂ 1
KeanichikoBaHi (n=13) aiio(;()OKBanlq)'KOBaH' t p
lMpucigaHHs, Kr 221,2+11,2 264,8+15,1 2,32 <0,05
AKum nexaum, kr 15149,9 184,184 2,55 <0,05
Tara, kr 273,875 302,9+9,5 2,40 <0,05
Cyma, kr 646+13,2 751,8+14,4 5,42 <0,001

Tak, y npucigaHHi nokasHuk y rpyni KkeanigikoBaHux nayepnidrepis cknas 221,2+11,2 kr, a BWUCOKOKBaMihikoBaHUX —
264,8+15,1 xr (t=2,32, p<0,05). Y *umi nexauu pesynbTar keaniikoBaHux crnoptcMeHiB — 15149,9 kr, a BuCokokBanidikoBaHMX —
184,148,4 «r (t=2,55, p<0,05). ¥ T43i nokasHWK kBanichikoBaHUX CMIOPTCMEHIB CTaHOBWB 273,817,5 Kr, a NOKa3HMK BUCOKOKBaniGhikoBaHMX
- 302,995 «kr (t=2,40, p<0,05). 3a cymow TpubopcTBa pe3ynbTaT kKBanidikoBaHWx nayepnipTepis cTaHoBMB 646+13,2 kr,
BMCOKOKBanichikoBaHuX — 751,8+14,4 kr (t=5,42, p<0,001).
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Tabnuys 2
[Moka3HWKM JOBXKMHW NTAHOK Tifla nayeprichTepis B 3aNeXHOCTi Bif CNOPTMBHOI KBanidikaii
KsanicikoBani BucokoksanidikoBaHi t p
JloBXXMHa Tina cTosum, cM 172,31£9,1 169,9+£12,1 0,16 >0,05
JloBXuHa Tina cuasym, cm 98,3+11,2 97,9413 /1 0,02 >0,05
JloBXuHa nneva, cM 32,121 34,2432 0,55 >0,05
JoBxuHa nepennivys, cM 27,1%1,5 26,712,1 0,15 >0,05
JloBXu1Ha cTerHa, cM 43,540,9 40,2411 2,32 <0,05
JloBXXMHa rominku, cMm 38,2411 34,3+1,3 2,29 <0,05
IHoeke bpyrwa, ym.oa. 60,2+1,1 64,1£1,2 2,40 <0,05

Y OOBXWHI Tina CTosYW NokasHWK kBarnichikoBaHux nayepnidprepis nokasanu cknas 172,3+9,1 cM, BUCOKOKBarniikoBaHUX —
169,9£12,1 cm (t=0,16, p>0,05). [oexwHa Tina cugaum Yy KBaniikoBaHWx nayepridtepis ctaHosuna 98,3+11,2 cwm,
BucokokeanicpikoaHux — 97,9+13,1 cm (t=0,02, p>0,05). doexuHa nneya y ksarnichikoBaHUX CnopTCMeHiB cknana 32,1+2,1 cm, y
BucoKokBanichikoaHux — 34,243,2 cm (t=0,55, p>0,05). JosxuHa nepednniyys y rpyni ksanidikoaHux nayeprichTepis craHoBuna
27,1+1,5 cm, y BucokoksanicikosaHux — 26,7+2,1 cm (t=0,55, p>0,05). CtaTnyTyHO 3Ha4MMi BIiAMIHHOCTI Gynn BUSIBREH Y NOKa3HUKY
JoBXuHN cTerHa (t=2,32, p<0,05), gosxuHu rominkm (t=2,29, p<0,05), iHoekci bpyrwa (t=2,40, p<0,05). Tak, AOBXWHA cTerHa y
kBanicikoBaHux nayepnictepis craHoBuna 43,5+0,9 cm, y BucokoksanidikoBaHux — 40,2+1,1 cm. [loBxuHa rominky y kBanichikoBaHux
CropTCMeHiB cTaHoBuna 38,2+1,1 oM, y BucokoksanicikosaHux — 34,3+1,3 cm. [Hgekc bpyrwwa y keanicdikoBaHux nayepnicpepis cknas
60,2+1,1 ym.04., y BucokokBanicikoBaHux — 64,1+1,2 ym.og.

[ns BU3HaYEeHHS B3aEMO3B'A3KY MiXK MOKa3HWKaMK 3MaranbHWX BrpaB Ta aHTPOMOMETPUYHUX XapaKTepucTuK nayepnigrepis
BUKOPUCTOBYBABCA koediLieHT kopenauii MipcoHa. [laHi nokasHuka koedilieHTy kopensuji r 3a mogynem BigobpaxeHo Ha puc 1.

e [1pUCIAaHHA === UM NEHKAUN TAra ==@e=(Cyma

[lOBKMHA TiNa CTOAYM,
cm
0,6

NosxuHa Tina

IHaekc bpyrwa
CUAAYM, CM

LlOBKUHA TOMISIKK, CM [loB¥MHA NAgYa, CM

[oB¥KHA

[lOB¥MHA CTETHA, CM .
nepeaniyya, cm

Puc 1. B3aemo3B'a3ok Mix pesynbTaTamu 3maranbHUX BnpaB y nayepniTUHry Ta aHTPOMOMETPUYHUMM MOKasHUKaMu
CMOPTCMEHIB.

Tak, CTaTUCTWYHO 3HAYMMWIA 3BOPOTHIA B3AEMO3B'A30K OyB BWSIBMEHMIA MK MOKa3HUKaMU [OBXWHW Tina CTOsuM Ta
npucigaHamu (r=-0,42, p<0,05), Taroto Ta goBxuHoK Tina ctosun (r=-0,43, p<0,05), cymoro TpbopCTBa Ta AOBXMHOK Tina crosum (r=-
0,42, p<0,05). 3asHauyeHe CBiguMTb, LLO CIOPTCMEHW 3 MEHLLMM 3pOCTOM MatoTb MepeBary y JaHux nokasHukax. Lle BinbyBaeTbcs 3a
paxyHOK HUKYOi aMNAiTyamW PyXy LWTaHr1 y 3MaranbHux Brpasax. Crig 3asHauuTy, WO JOBXMHA Tina CUAAYM He KOPENHe 3 MOoKasHNKaMu
3marasnbHuX BpaB Yy nayepnicdTuHry B ycix nokasHukax p>0,05. Omke, OCHOBHWIA BKNaA Y Ba3EMO3B 30K JOBXWHM Tina Ta 3MararnbHUMi
BripaBamyt (TArolo Ta NPUCIZAHHAM) BHOCUTb JOBXMHA HWBKHIX KIHLBOK, LLO MiTBEPIXKYETHCA BiAMOBIOHM NMOKa3HUKOM kopenauii. Tak,
JOBXMHa CTerHa Mae 3BOPOTHIN CTATUCTUYHO-3HAYMMMIA 3B'A30K 3 npuciganHam (r=-0,43, p<0,05), Tarowo (r=-0,54, p<0,05) Ta cymoto
TpubopcTea (r=-0,43, p<0,05). [JoBXWHa rOMINK1 Ma€e CTaTUCTUYHO-3HAYMMMUIA 3BOPOTHIl 3B'A30K 3 MokasHukamu Tarm (r=-0,48, p<0,05) Ta
cymn (r=-0,42, p<0,05). [loBXnHa nneya Ta Nepeanniyys KopenwioTb 3 nokasHukom Tarm (r=0,43, p<0,05) ta (r=0,41, p<0,05)
BiANOBiAHO. 3a3HayeHe CBIgYMTL NPO Te, LLO CIOPTCMEHM 3 Binbly JOBrMMM BEPXHIMU KiHLiBKaMM NOKa3yHOTb KpaLLyin pesynbTaT y TA3i.
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Lle BinbyBa€eTbCs 3a paxyHok nepesaru y BiomexaHili pyxy, y nayepniprepa 3 Ginbll AOBrMMW pykamu amnnityaa nigiomy
LTaHrM y TA3i MEeHLLA. IHaeke bpyriwa cTatucTuiHo 3Ha4mMmMo kopentoe 3 npucipaHtam (r=0,43, p<0,05), xumom nexaun (r=0,54, p<0,01),
Taroto (r=0,44, p<0,05), Ta cymoto Tpubopcrea (r=0,46, p<0,05).

BucHOBKM. AHTPONOMETPUYHI NOKa3HWKW TaKi SK JOBXWHA NAHOK Tina BNMMBAKOTb Ha pe3ynbTaTil y 3maranbHuX Brpasax y
nayepnicpTuHry. Mopsag 3 UMM, faHi NOKasHWUKW BIAPI3HSOTLCA Y CMOPTCMEHIB B 3aNEXHOCTI Bif iX CNOPTUBHOI KBanidikaLli, Lo Moxe
ByTv KpuTEpiEM CNOpTMBHOrO Bigbopy.

MepcnekTMBM nopanbluMx AOCHIMKEHb MOAAraTMMYTb Yy po3pobui iHAMBIGyanbHUX Nporpam B 3anexHoCTi  Bif
AHTPOMOMETPUYHMX 0COBNMBOCTEN nayepnidTepis.
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MPUYUHU PE3YNBTATUBHOCTI Y NEFKOATIIETUMHOMY METAHHI MOJIOTA: PE3YNBTATU BUCTYNIB,
CTPYKTYPHI NIAPO3A11N NIArOTOBKMA MOJIOTOBIALUIB, NEPCNEKTUBWX MNOAANBLLOIO PO3BUTKY

YkpaiHa cnasunacs 8usHayHUMU MpeHepamu 3 MeMaHHs Mosioma, siki nideomysanu oniMniticbkux YemnioHie, pekopdCMeHis
ceimy, nepemoxuie ceimogux ma €eponelicbkux neakoamnemuyHux gpopymie. CkrnadHa 3a Cmpykmypor cucmema yinecnpsamosaHux
pyxig — ue memanHs mosioma y neekili amnemuui. B daHull 4ac Ginblicmb BUCOKOKIACHUX CNOPMCMEHIE Memaromb Morom 3
YomupboX NOBOPOMI8. 3HUXEHHS ChOPMUBHUX pe3yfibmamie y uboMy 6udi fieeKoi amniemuku, Ha Haw noessd, nosseae y
HedompuMaHHi mpeHepamu nocidosHOCMI PO38UMKY HE0bXiOHUX hidudHUX 30i6HOCMEl ma MmeXHIYHOI MalicmepHOCMi Ha NEBHUX
emanax bazamopiyHoi’ nideomoeku. OOHiE 3 NpuYyuH uiei npobremu € 8idXi0 NPOMS20M 0CmaHHiX 0ecamustime 8i0 Hanpaubo8aHOI
cucmemu nid2omoeKuU «MemarnbHUX WKir». Pesynbmamu eucmynie y MemaHHi Mosioma ykpaiHCbKUX CNOPMCMEHI8 3 Pi3HUX Pe2ioHig
YkpaiHu ocmanHiMu pokamu OQatomb nidcmasu 8saxamu, WO NOYUHAEMbCS HOB8a enoxa Yy GiOPOOKEHHI «MemarbHUX WKIy.
BidpodxeHHs1 pesynbmamusHOCMI y XIHOK y MemaHHi Morioma MOXHa po3anisidamu, Ha Haw noensd, akueHmyryu ysazy 8 cucmemi
nid2omosKu, ik Ha 0cobIUBOCMI XIHOY020 Op2aHiaMy, maK i nos's3aHi 3 HUMU Memodosoii (hopmMysaHHs CnpsIMO8aHOCMI PO3BUMKY ma
800CKOHaIEHHS OCHOBHUX (I020 CUCMEM.

Knroyoei cnoea: cucmema nid2omogku, mexHiyHa MaticmepHiCmb, MeMaHHs Mosioma, WKOU Ni020MosKU.

Bobrovnick V.I., Tkachenko M.L., Danyluk D.S. Reasons for performance in athletic hammer that: the results of the
studies, the structural development of the training of the hammer, the perspectives of the outer development. Ukraine has
always been famous for outstanding hammer throwing coaches who trained Olympic champions, world record holders, winners of the
World and European Athletics Forums, and scientists whose scientific research gave the coaching staff the opportunity to properly study
and improve not only technical skills and methods of arranging training process, but also the development all types of athletes’ training.

The hammer throw in athletics is a complex system of purposeful movements. It combines a number of simple and complex
movements. Currently, most elite-class athletes throw the hammer in four turns.

One of the main areas of the training process in hammer throw and improving technique elements is to find the optimal amount
of acceleration of the movements rhythm, the number of turns, the nature of the first turn as well as the others, which are necessary to
determine the most rational technique option for each athlete, which requires quite a long time for its improvement.

The predominant focus on improving athletes’ technical actions and physical fitness should include exercises similar to the
main elements of technical actions in hammer throwing for integral improvement of necessary qualities and elements of technique.

The decrease of sports results in this area of athletics, in our opinion, presupposes failure of coaches to follow the sequence of
necessary physical abilities and technical skills development at certain stages of long-term training (initial training, preliminary basic
training, specialized basic training, preparation for high achievements), where they should achieve individual maximums of their
development and meet previously developed criteria and their values.

One of the reasons for this problem is refusal from the well-established training system of "throwing schools" during the last
decades. During the Olympic Games in Tokyo, the hammer thrower from Ukraine M. Kokhan took fourth place with a rather high result of
80.39 m, which indicates the revival of "throwing schools" in various regions of the country. The results of hammer throwing
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