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YnockoHaneHHsa TeXHiYHUX Ail nerkoaTneris,
fIKi cnewiani3yroTbcA Y CNOPTUBHIN X0Ab6i,

y cucTemi 6araTopivyHoi NiAroToBKK

Bonogumup bobposHUK, Cepriii CoBEHKO

HaujioHanbHMM yHiBEPCUTET (DiSNYHOIO BUXOBAHHSA i cnopTy Ykpainu, Kuis, YkpaiHa

AHoTauig. OgHNM i3 NPIOPUTETHNUX HANPAMIB ONTUMI3ALLT Cy4acHOi cucTemMu 6aratopiqHoi
NiArOTOBKM NIErkoaTneTis, AKi CneLianiayloTbCa y CnopTuBHIN X0Ab6i, € YA0CKOHANIEHHS iXHbOT
TeXHIYHOI MaincTepHoCTi. DOpPMYBaHHSA BiANOBIAHOT METOLONOTI TEXHIYHOI MiArOTOBKM

y cucTemi 6aratopiyHOro BLOCKOHANEHHS NOBUHHE 34iliCHIOBATICS HA OCHOBI BPaXyBaHHs
CY4aCHNX JOCMIMKEHb TEXHiIKIN BUKOHAHHS 3MaranbHoi Bnpasu. Mera. YLOCKOHaNeHHS TeXHiYHOi
NiAroTOBKM NErkoaTneTis, AKi CneLianiayloTbCa y CnopTUBHIN X0Ab6i, HA 0CHOBI BU3HA4YEHHS
iHpopMaTNBHMX 6IOMEXAHIYHUX XapaKTePUCTUK TEXHIYHMX Aiil CNOPTCMEHIB, LU0 BMNBAIOTH

Ha [OCATHEHHs CMOPTUBHOMO pe3ynbTaty y cucTemi 6aratopivyHoi nigrotosku. Merogm. AHania

i y3aranbHeHHst HayKOBO-MEeTONYHOI NiTepaTypu, BiAe03iOMKa 3 KOMM'OTEPHUM aHai3oM py-
XOBUX Al CMOPTCMEHIB | METOAN MAaTeMATUYHOI CTATUCTUKN. Pe3ysibTati. Y XOA4i KOpenauiiHoro
aHarni3y B3aeM03B’A3Ky CMOPTUBHOIO Pe3ynbTaty 3 26 KiHeMaTUYHIMM Ta AUHAMIYHUMU XapaKTe-
PUCTUKAMU TEXHIYHUX Bl CNOPTCMEHIB, AKi CMeLianiaytoTbea y CNOPTUBHIN X0Ab6i, BCTAHOBNEHO,
L0 iHCPOPMATUBHMMN € TaKi MOKA3HWKW: JOBXWHA KPOKY, 4acToTa KPOKIB, 4aC OAMHOYHOI onopw,
KOe(iLlieHT BUKOPUCTAHHSA aHTPOMOMETPUYHIX JaHUX, LUBUAKICTb NEPEMILLEHHS 3araibHOro
LIEHTPY Macu Tina y MOMEHT NOCTAHOBKM HOMM Ha OMOPY Ta y MOMEHT BifIpUBY HOMW Bifl ONOPN,
amMnniTyaa nepemiLleHHs nie4oBoro cyrnoba (0AHOMMEHHOT KIHLIBKI) Ta KYNbLLOBOrO cyrno6ta
MaxoBoi HOrM y (hasi OAMHOYHOI ONOPH, KYTOBA LUBMAKICTb 3rMHAHHSA KYNbLIOBOIO Cyrno6a
Max0BOi HOrM, PO3rMHAHHA KONIHHOTO CYrno6a MaxoBoi HOTW Ta 3rMHAHHSA N1e40BOr0 Cyrnoba
(OLHOMMEHHOI KiHLiBKM) y (ha3i OAMHOYHOT 0MOpK, Pe3yNbTyioYa cuna peakuii onopu Ta
MOTYXHICTb BiALWTOBXYBaHHA Y (hasi 0ANHOYHOI OMOPK, CNiBBIJHOLLEHHS NOTY)XHOCTI

[0 JOBXWUHYN KPOKY.

Knro4oBi cnoBa: 6ioMexaHiqHi XxapakTepuCTUKK, TEXHIYHA MiArOTOBKA, CNOPTMBHA X0Ab6A, CUCTE-
Ma 6araTopi4HOro YAOCKOHANEHHS.
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IMPROVEMENT OF TECHNICAL ACTIONS IN TRACK AND FIELD ATHLETES
WHO SPECIALIZE IN RACE WALKING IN THE SYSTEM OF LONG-TERM
DEVELOPMENT

Abstract. One of the priority directions of optimization of the modern system of long-term prepa-
ration of track and field athletes who specialize in race walking is the improvement of their techni-
cal mastery. Development of the appropriate methodology of technical preparation in the system
of long-term development should be carried out based on consideration of modern research

on the technique of performing competitive exercises. Objective. To improve technical preparation
in track and field athletes who specialize in race walking based on the determination of informa-
tive biomechanical characteristics of athletes’ technical actions, which affect the achievement

of sports results in the system of long-term development. Methods. Analysis and generalization
of scientific and methodical literature, video recording with computer analysis of athlete’s move-
ments, and methods of mathematical statistics. Results. In the course of the correlation analysis
of the relationship between the sports performance and 26 kinematic and dynamic characteristics
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Betyn. OgHuM i3 NPiOPUTETHNUX Ha-
NpsIMiB YI0CKOHANIEHHS Cy4acHOi cuc-
Temu 6araTopiyHoi NigroToBKM CNOpTC-
MEHIB € TeXHiYHa, Ka Y rapMOHiAHOMY
MOEAHAHHI 3 iHWWUMK BUAAMM NIArOTOB-
K1 [103BONAE JOCAraT BUCOKWUX CMOp-
TUBHUX PE3YNbTaTIB Y BiKOBIN 30Hi ONTH-
MallbHUX MOXJIMBOCTEIA Ta y N0JanbLLIO-
My 36epiraTu BMCOKY CMOPTUBHY Maii-
CTEPHICTb NpOTArom 6aratb0x pokis [6,
8]. YnockoHaneHHs TexHiYHOi MaicTep-
HOCTi FPYHTYETbCA HA LUMPOKOMY KON
3HaHb 3 GiomexaHiku, goisionorii, ncu-
XONorii Ta iHWKX HayK, WO TpaHcdop-
MYIOTbCSl Y MEeJaroriyHy CKnagoBy, Ta
nepenbadae 3acTOCYBaHHA  BiAMOBIA-
HOI METOAMKU, L0 6a3YeTbCH HA BMKO-
PUCTaHHI NEBHMX MPUHLKNIB, METOANY-
HUX NigxoAis, 3aco6is ToLwo. Mpu ubomy
BAX/IMBOKO CK/af0BO0 10ro yA0CKOHa-
NEHHS € BUSABIIEHHS iIHPOPMATMBHUX 6io-
MEXaHIYHUX XapaKTepuUCcTUK, L0 BMIU-
BAlOTb Ha [OCATHEHHS BWUCOKUX CMOp-
TUBHWX Pe3YNbTaTiB, BM3HAYEHHS Mid-
XOAiB 10 iX MOAENOBAHHS Ta NPOrHO3Y-
BaHHs# [1, 3, 5, 26].

CnopTuBHa xoabba — BKJ NErkoi ar-
NETUKKU, [0 TEXHIKN BUKOHAHHA §KO-
ro CTaBNATbCSA YiTKi BUMOrM npasuna-
MW 3MaraHb, KOHTPONMb 32 [LOTpUMaH-
HAM SIKUX 3[INCHIOKTb BiANOBIAHI Cyaai.
3rigHo 3 mpaBuiamMu 3marab, y cnop-
TWBHIN X0ab6i HE MOBUHHO 6GYTW BUAK-
MOi 18 NII0ACbKOro OKa ¢ha3u nosbo-
Ty, 260, iHWKUMK CROBAMU, 3aBXAN MaE
6YTU KOHTAKT 3 OMOPOL0, MPU 4OMY BM-
HeceHa Brepe[ (0nopHa) Hora mae 6yTu
MOBHICTIO BUMPSMAEHO B KOMIHHOMY
cyrnobi 3 MOMEHTY MepLIOro KOoHTakK-
Ty i3 3eMNe0 [0 NPOXOMKEHHS BEPTU-
Kani [9].

Cuctema 3maraHb CMOPTCMEHIB Y
LMKAIYHWX BUAAX CMOPTY, NOB’A3aHKX 3
NpOsIBOM BUTPUBANOCTI, B NPOLECi b6ara-
TOPIYHOI NiAroTOBKKW Mae CBOi 0CO6G/M-
BOCTi, rONOBHA CEpef AKX nonsrae y
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of the technical actions of athletes who specialize in sports walking, it was established that the
following indicators are informative: step length, cadence, time of single support phase, coef-
ficient of use of anthropometric data, speed of movement of the total center of mass of the body
at the moment of foot contact with the ground and at the take-off, the amplitude of movement

of the shoulder joint (of the ipsilateral extremity) and of the hip joint of the swing foot in the phase
of single support, angular velocity of the hip flexion of swing leg, knee extension of swing leg and
shoulder flexion (in ipsilateral extremity) in the single support phase, the resulting ground reaction
force and the power of push-up in the single support phase, the ratio of power to the step length.
Keywords: biomechanical characteristics, technical preparation, race walking, system of long-term

development.

30iNbLUEHHI JOBXWUHW 3MaranbHoi Auc-
TaHuii. Tak, nerkoarnetn 3 11 go 15 po-
KiB, fIKi CrevianisylTbCs y CNOpPTUBHIN
X0/b06i, 3MaratoTbCs Ha ANCTaHLiAX 2 Ta
3 KM, 3 16 0 19 pokiB — Ha AucTaHuii
10 kM (y mi4at 16-17 pokiB [OBXWHA
JNCTaHLiT CTAHOBUTb 5 KM), i TifibKu npm
JIOCSATHEHHI «MONOAKHOr0» BiKY aTneTun
3MaraloTbCsl Ha KNacu4HUX ansg aopoc-
NINX CMOPTCMEHIB aucTaHuiax — 20, 35
T2 50 Km. ToMy B nepLuiii cTapii 6arato-
PiYHOI NIArOTOBKW JOCATHEHHS MEBHOrO
PiBHS CMOPTUBHMX PE3YNbTaTiB y Crnop-
TWUBHIN X04b0i He [ae AOCUTb BUYEPNHOI
iHbopmauii HaBiTb JOCBig4eHOMY Tpe-
Hepy npo eqoeKTUBHICTb TPEHYBANbHOMO
MPOLLECY Ha TOMY YM iHLIOMY eTani, TO6TO
JOCSITHEHHS! CMOPTCMEHOM afieKBaTHUX
BIKY «LifIbOBUX 3aBfaHb>» MiaroTOBKM.
[Mpn UbOMY Ha nepLoMy MaHi nosu-
HHi OYyTW 3aBfAHHA [OCATHEHHA MneB-
HUX MOAENbHUX MNOKA3HWKIB TEXHIKN
BUKOHAHHA 3maranbHOi Bnpasu, SKi B
Apyriii cTadii 6araTopiyHOi NiAroTOBKY,
nopsia 3 BENUKUMU (DiSNHHAMMN HaBaH-
TOXKEHHAMM, CTaHYTb OCHOBOK ANA A0-
CATHEHHS CMOPTUBHUX pe3ynbTaTiB Bu-
COKOro piBHs [2].

CyyacHuit cTaH poO3BMTKY CMOPTMB-
HOI X0[1bOM XapakTepu3yeTbCsl HEBMUH-
HUM NigBULLEHHAM PpiBHA pe3ynbraris
i KOHKYpeHLii, Pi3HOMAHITTAM TaKTu4-
HUX BapiaHTiB BeLEHHA CMOPTUBHOI 60-
poTLOU, L0 BMANBAE NEPEAYCIM Ha Tex-
HiKy BUKOHAHHS 3MaranbHoi Brnpasu [2].
Tomy BiANOBIAHI TEHAEHLLT NOBUHHI 6yTK
BPAax0BaHi He TifibKK Mif 4ac nigroToBKy
CMOPTCMEHIB y Apyriit cTagii 6araTopiy-
HOr0 YLOCKOHANIEHH:, a 1 'y nepulin, e
3aKnafaTbes (hyHAAMeHTaNbHi 0CHO-
BN TEXHI4HOi MANCTEpPHOCTI CrnopTcme-
HiB [14, 29].

JlocnimpkeHHa npoBigHMX ghaxisuis
[4, 11, 13, 17-19] cBig4artb, W0 B Tpe-
HyBaJIbHOMY NPOLECi JIerkoaTneTis, AKi
CreuianiayloTbCs y CNOPTUBHIN X0AbOI,
OCHOBHIM 3ac060M € 3maranbHa Bnpa-

Ba, LU0 BUKOHYETLCS B PiSHUX 30HAX iH-
TEHCWUBHOCTI, a BOCKOHANEHHS TEXHiy-
HOI MANCTEPHOCTI 3[iliCHIOETHCA MpaK-
TWYHO HEPO3PUBHO 3 PO3BUTKOM Hacam-
nepej crnewianbHOI BATPUBASOCTI i € 011-
HUM i3 HaGiNbLL BAXNNUBWUX HANPAMIB
YIO0CKOHANEHHS iXHbOT MiLroTOBKM.

Y HayKoBO-METOAWYHIN niTepaty-
pi, NPUCBSAYEHI aHani3y TexHiku cnop-
TWBHOI xoobbu [4, 12, 15, 20-24, 27],
NNLLE 3aKNaaeHo 0CHOBK Ans YOOCKOHa-
NEHHS TEXHIYHOT NiAroTOBKM CNIOPTCMEHIB
Ha pi3HNX eTanax 6araropi4Hoi NigroTos-
Ku. OAHaK Ui 4OCTIIKEHHS He 0XOMJBa-
1IN KOMMNJIEKCHO NPO6JIEMY YAO0CKOHAEH-
HS TEXHIYHOT MaliCTePHOCTI Y cucTemi 6a-
raTopivHOI NiAroTOBKM.

Takum 4MHOM, CMOPTMBHA NpPaKTW-
Ka notpebye po3pobkuM MeTogosorii
TEXHIYHOI NiArOTOBKW NErkoatnetis, sKi
CnewjianisyroTbCa Yy CMOPTMBHIA XO[b-
6i, 0CHOBA K0T 6a3YEThCA HA BU3HAYEH-
Hi OCHOBHUX €/TEMEHTIB iXHiX TeXHIYHUX
LI, WASXOM BUSIBIEHHS BiOMEXaHI4HMX
XapaKTepucTuK, sKi BNANBAKOTb HA 3Ma-
ranbHy LifNbHICTb Ta CNOPTUBHUA pe-
3yNnbTaT, WO A03BONUTL YAOCKOHANNUTM
BCIO cucTemy ix 6aratopiqHoi nigro-
TOBKW. [lepLio4eproBuM 3aBAaHHAM Y
LbOMY MMaHi € NOLyK iHhOPMATUBHUX
6ioMexXaHiYHNX XapaKTePUCTUKI TEXHIKMY,
LLI0 BNANBAKOTb HA AOCATHEHHS BUCOKUX
CMOPTUBHMX Pe3ynbTatiB Y CNOPTUBHIN
X0Ab0i Ha BCix eTanax 6aratopiyHoi nig-
rOTOBKM, LLIO CTAHEe OCHOBOO [ANsl OLjiHI0-
BAHHSA TEXHIKW i, AK HACNiJ0K, YOOCKO-
HaNIeHHs NpoLecy TeXHIYHOT NiaroToOBKY
CMOPTCMEHIB.

MeTa pocnifXeHHst — BAOCKOHaNeH-
HA TeXHIYHOi NiIArOTOBKW JIErKOaTNeTiB,
AKi cnewianiaytoTbCs y CNOPTUBHIN X04b-
6i, Ha OCHOBI BU3Ha4YeHHs iHOopMaTnB-
HUX BiOMEXaHi4HNX XapaKTepUCTNK Tex-
HIYHWX Aiil CNOPTCMEHIB, LU0 BNJIMBAKOTb
Ha [JOCATHEHHS CMOPTUBHOrO pPe3ynbra-
Ty Y CUCTEMi 6araTopivyHoi MiaroToBKuU.

MeToau AoCRifXeHHs: aHani3 Hay-
KOBO-METOANYHOI  niTeparypu, Bifeo-
3M0OMKa 3 KOMM'OTEPHUM aHanisom py-
XOBUX Aiil CIOPTCMEHIB i MeTOaM mate-
MaTWYHOT CTATUCTUKM.

Pesynbtatu pocnigxeHHa. biome-
XaHiYHWil aHani3 TexHiKW BWKOHAHHA
3maranbHoi BNpasn 6yno 3AiliCHEHO Ha
OCHOBI [laHWX, OTPUMAHUX Y XOAi Npo-
BEIEHOI Hamu BifEO3NOMKKM Yemnio-
HaTiB YKpaiHu 3i CMOPTMBHOI X0Ab6M
2014-2021 pp. y pisHWX BiKOBWX rpynax
cepef 40N0BiKiB Ha gucTaHuiax 3, 10 Ta
20 km. Kinbkictb gocnigpkeHb — 98, 3
HUX Ha guctaHuii 3 km — 31, 10 km — 36
T2 20 Km — 31.

OCKinbKM ~ [OBXWHA  3MarafibHUX
JWUCTAHLINA Y CMOPTCMEHIB Pi3HUX BiKO-
BUX Tpyn Bigpi3HANachb, TO BiAe03NOM-
Ky Ta nofasnbLUuii 6iomexaHiyHMiA aHania
3[INCHIOBANK HA TakMX Biapi3kax: Auc-
Tauuia 20 km — 5, 10, 14 i 18 km (nuwwe
y 2014 p. BU3HA4Yanu Ha TPbOX AiNAH-
Kax guctanuii: 2, 10 i 18 km); ancrauis
10 kM — 2, 51 8 kKm; gncTaHuii 3 km — 1
Ta 2 KM. BpaxoBytouu Lie, 3aranbHuii 06-
CAr JOCNIMKEHb 32 NMOKa3HMKaMN KOX-
HOro aTneTa cTaHoBmB — 285.

[inqa ananisy Bife0306paXeHHs BU-
KOPUCTOBYBaNK anapaTtHO-NporpamHuii
Komnnekc «Lumax», OCHOBHi TexHiy-
Hi XapaKTepUCTUKK i MOXJTMBOCTI KO-
ro AeTanbHO NpeacTaBneHi B ny6nikatlli-
X PO3PO6HUKIB [7].

PeecTpauito nonoxeHb Tina cnopre-
MEHIiB Nifl 4ac BWUKOHAHHS 3MarasnbHoi
BMpaBu 3LINCHIOBANU  BifEOKAMEPOHD
«Sony HDR-PJ50E» 3i weuakictio 50
Kagp - ¢,

Y xoA4i [LOCNiIKeHHs BpaxoByBasnu
BCi METPONOriYHi BUMOrW, WO [03BO-
NINNI0 NPaBUNbHO PO3MICTUTK Kamepy i
3BECTU 10 MiHIMyMY CUCTEMATUYHI i BU-
nagKosi nomMunkm [5]. Ans oundpysax-
HA nepemilleHb 6i0NaHOK CrOPTCMEHIB
BMKOPMCTOBYBANIM MOJeNb TiNna NHOANHN,
o cknaganack 3 20 TOHOK, Npu LbOMY
HAHECEHHS TOYOK Mano YiTKy Nnocnigos-
HiCTb (puc. 1).

[laHi npo BiK Ta aHTPOMOMETPUYHI
XapaKTepuUCTUKN CMOPTCMEHIB (HOBXM-
Hy Ta Macy Tina) OTpUMaHo 3 oQoiuiii-
Horo canty @epepallii Nerkoi atneTuku
YKpaiHu, a TakoX Yy XOAi ONUTYBAHHS Ha
3MaraHHsx.

3a piBHEM pe3ynbTartiB, KiHemartuy-
HUMW XapakKTepUCTUKAMU TEXHIKM, BIKOM
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PucyHok 1 - BikHO nporpamHoro 3a6esneyeHHs «Lumax» nig 4ac npoBefeHHs aHanidy TeXHIKM BUKOHAHHS PyXOBOI Aii y CNOPTUBHIiA XOAbOI

Ta aHTPONOMETPUYHUMM AAHUMI BU3HA-
Yanu noKasHUKK OMUCOBOI CTAaTUCTUKMU:
cepefHe apugMeTuyHe (X), CTaHaapT-
He BigxuneHHs (S) Ta KoedilieHT Bapi-
auii (V). Ona ananigy 6yno smkopucra-
HO NiLeH3iNHEe nporpaMHe 3a6e3neyeH-
Ha MS Excel.

3HaYyLLiCTb BiAMIHHOCTEN MiX rpy-
naMu 3a OTPUMAHUMW JAHUMM OLHIO-
Bann 3a [0MOMOrOK HenapameTpuyHo-
ro kputepito MaHHa-YiTHi ans Hesanex-
HUX BMOIpoK (U) Ha piBHI 3Ha4yLLOCTi
p=0,05.

[ns BU3Ha4eHHA HASABHOCTI 4mM Bif-
CYTHOCTi B32EMO3B’A3KY MiX JOCMiIKY-
BaHUMK BGiOMEXaHi4HUMU NOKa3HUKAMU
TEXHIKN BWKOHAHHA CMOPTUBHOI XOLb-
6n i BNNMBOM iX Ha JOCArHEHHS cnop-
TUBHOTO Pe3ynbraty, 3anexHo Bif Bif-
MOBIAHOCTI 3aKOHY HOPManbHOro PO3-
nofiny, 3acToCOBYBanu KOewmiLieHTN
Kopensuii CnipmeHa Ta MipcoHa. OuiH-
KY Y3rO[DKEHOCTi OTPUMAHUX JaHnX 3a-
KOHY HOPManbHOro Po3noainy 34iNCHI0-
Bann 3 BUKOPUCTAHHAM KPUTEPito 3roam
LLlanipo-Yinka.

CTatucTu4Hy 06po6KY 3AiliCHI0BaNN
3 BUKOpMCTaHHAM nporpamn Statisti-
ca-10 (StatSoft, CLLA).

CnopTuBHMIA pe3ynbTat y CnopTuMB-
Hil Xoob6i 3anexuTb BiJ CepeaHbOi
LUBUAKOCTI NEpPeMiLleHHs, ika 06YMOB-
NeHa [JOBXMHOLO | 4acTOTOK KPOKiB. [1o-

LYK WNSXiB 36iNblWEHHs Ta ONTUMAasb-
HOrO CMiBBIAHOLIEHHS JOBXMHI Ta yac-
TOTW KPOKIB, @ TAKOX iX OCHOBHWX CKNa-
JI0BUX € OCHOBOIO MifIBULLIEHHS CMOPTB-
HUX Pe3ysnbTaTiB Ta TEXHIYHOr0 BAOCKO-
HaJIeHHs CNOPTCMEHIB (puc. 2).

AK BUOHO 3 pUCYHKA 2, [OBXWHA
KPOKiB CKNaAaeTbCs 3 [JOBXUHMN 3a[IHbO-
ro, NepefHLOro KPoky, noniboTy Ta ne-
pexody onopu. Hactota KpokiB BU3Ha-
4aeTbCA [BOMA CKNaJoOBUMM: 4acoM
OJIMHOYHOI onopu Ta nonboTy. Yac
(hasu 0AMHOYHOI ONOPY AINUTHCA Ha Yac
amopTu3aLlii Ta peanisadii.

Cnin BpaxyBaTi TOi (hakT, WO A0
TEXHIKW CNOPTUBHOI X0b0W BUCYBAKOTh-
C$1 NEBHi BUMOTW, 3aKpinieHi npasunamu
3maraHb, 3rifiHO 3 AKUMW, Y CMOPTUBHIiA
X0[lb6i He MOBWHHO OYTW BMAMMOI Ans
NIOACLKOr0 0Ka hasun nosbLOTy, abo, iH-
LUINMK CIIOBAMK, 3aBXAN Mae 6YTU KOH-
TakT 3 0MOPOI0, a TAKOX BUHECEHA Bre-
peq (onopHa) Hora mae Oyt MOBHICTHO
BUNPSIMIIEHA B KOMIHHOMY CYrno6i 3 Mo-
MEHTY NepLIOro KOHTaKTY i3 3emMneto Ao
NpoxoKeHHs septukani [9]. Tomy Bax-
NINBUMM Y LibOMY aCMEKTi € i MOKa3HUKK
KyTa 'y KOniHHOMY cyrno6i y MOMEHT no-
CTAHOBKM HOTW Ha OMopy Ta Yy MOMEHT
BepTUKan.

BaxnuBum acnektom nifg 4ac oi-
HIOBAHHA TEXHIKW CMOPTUBHOI X0Ab0M €
BpaxyBaHHA aHTPOMOMETPUYHUX AAHUX

CMOPTCMEHIB, a CamMe A0BXWHW Ta Macu
Tina. OgHUM i3 KNOYOBMX acnekTiB, Ha
Halll Nornsf, € BU3HA4YEHHS KOemiLlieH-
Ta BWUKOPUCTAHHA aHTPOMOMETPUYHUX
JaHnx (Ka — cniBBiHOLIEHHS AOBXWHM
KPOKY [0 LOBXMWHU Tina). Takum YMHOM,
3a3Ha4eHi KiHemartuyHi Ta aHTponome-
TPUYHI XapaKTEpPUCTUKK € CUCTEMOTBIp-
HUMW Y CTPYKTYPI TEXHIYHUX Aiid y cnop-
TUBHIN X0AbOi.

BusiBneHHs 3akoHOMipHOCTENR [10-
CATHEHHS BUCOKMX CMOPTUBHUX Pe3ynb-
TaTiB Y LibOMY BUJi JIErKOT aTneTuku no-
Tpebye He TiNbKW aHanidy Takux OCHO-
BHUX CWUCTEMOTBIPHUX MOKa3HUKIB Tex-
HiKW, K [I0BXWHA Ta 4acToTa KPOKiB Ta
IXHIX cKnajoBux, a N 6inbLlW rIMéoKoro
BUBYEHHSA LLUMPOKOrO Komna 6ioMexaHiy-
HUX XapaKTepUCTUK, L0 BNNKUBAOTb Ha
X OCATHEHHS.

Tomy OKpiM OCHOBHMX CUCTEMOTBIp-
HUX KiIHEMATUYHUX XapaKTEPUCTUK HaMK
6yno npoaHanis3oBaHo Le pag biomexa-
HIYHNX XapaKTepUCTUK TEXHIKN CNOPTUB-
HOI X0Ab6U Y 40MO0BIKIB. 3Ha4EHHSA BCiX
XapakTepuCTMK Ha eTanax 6araTopiyHoi
MiAroTOBKN NPefcTaBneHo y Tabnuui 1.

AK BuaHO 3 Tabnuui 1, dhopmyBaH-
HA OCHOBHMWX TEXHIYHMX A Yy CNOPTUB-
Hill X0[b6i BifOYBAETLCA BXe Ha eTa-
ni nonepeaHbLOi 6a30BOI MiArOTOBKM Y
Bili 14-15 pokiB, e CNOPTCMEHU [0-
CAralTb 3HAYHMX MOKA3HMKIB [OBXM-
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PucyHok 2 — AHTPONOMETPUYHI Ta 6iOMEeXaHi4Hi XapaKTepUCTUKN TEXHIYHUX [ilA, WO BNAMBAIOTb HA AOCATHEHHS CMOPTUBHOMO pe3ynbraty y

CMNOPTUBHI X0Ab6I

Ta6nuusa 1. AHTpONOMETPUYHI Ta GiOMEXaHIYHI XapaKTePUCTIKN TEXHIKM CMOPTCMEHIB, SiKi CMeLiani3yloTbCa y COPTUBHIN X0AbOI,

Ha eTanax 6araTopiyHoi NifgroToOBKM

ETan 6aratopiuHoi nigroToBKK, BiK, AUCTaHLif, KiNbKicTb JOCNIHKEHb

neA, MPIM, 3BCM, CneuianisoBaHoi 6a30B0i MonepepaHboi 6a30B0oi

Moka3Huk 20 i 6inbLe pokis, 20 KM, nigrotosku, 16-19 pokis, nigrotosku, 14-15 pokis,
n=31 10 km, n = 36 3 km,n=31
S S )
PesynbTat 1:24:53 | 0:02:55 | 3,4 | 0:46:42 | 0:02:41 | 5,8 | 00:14:45 | 00:00:38 | 4,3
JloBXuHa Tina, M 1,78 0,05 2,6 1,75 0,07 4.1 1,69 0,08 4,7
Maca Tina, kr 65,90 6,01 9,1 | 62,64 887 | 142 | 54,19 7,04 13,0
CepepHs WBMAKICTb NO AUCTaHLji, M - ¢ 3,93 0,14 & 3,58 0,20 57 3,39 0,15 43
[loBXuHa KpoKy, M 1,19 0,03 2,6 1,12 0,05 45 1,08 0,06 58
Jl0BXWHa 3aaHLOTO KPOKY, M 0,42 0,02 57 0,41 0,04 8,8 0,38 0,03 9,1
[loBxwHa nonboTty, M 0,23 0,03 11,0 | 0,20 0,06 |300(| 0,16 006 | 373
[loBX1Ha NepeaHbOro KPoKy, M 0,25 0,03 11,5 0,22 0,04 | 199 0,26 0,04 14,8
[loBxuHa nepexogy onopu (cTonm), M 0,28 0,01 3,1 0,28 0,02 6,0 0,28 0,02 6,2
YacToTa KpokiB, KpoK - ¢’ 3,32 0,08 2,6 3,20 0,15 | 47 3,13 0,12 3,8
Yac opgmHouHOi onopw, ¢ 0,269 | 0,011 41 | 0,279 | 0,022 | 79 | 0,294 0,019 | 65
Yac amopTu3alii y $hasi 0anHOYHOI onopu, ¢ 0,104 0,007 6,6 0,120 0,014 | 11,3 | 0,134 0,011 8,5
Yac peanizauii y ¢asi 0fMHO4YHOI 0nopu, ¢ 0,165 | 0,008 49 | 0,158 | 0,013 | 81 0,160 0,013 8,3
Yac nonwory, ¢ 0,033 | 0,006 | 196 | 0,035 | 0,011 |305| 0,026 0,013 | 50,6
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[lpogoBxerHs Tabnnyi 1

ETan 6araTopiuHoi nigroToBKM, BiK, AUCTAHLf, KiNbKiCTb JOCNIMKEHD

neA, MPIM, 3BCM,
20 i 6inbLue pokis, 20 Km,
n=31

CneuianisoBaHoi 6a3oBoi
nigrotosku, 16-19 pokis,
10 kM, n = 36

MonepeaHbOi 6a30B0I
nigrotosku, 14-15 pokis,
3 km,n =31

Moka3Huk

S ) S

Kyt y koniHHomy cyrnobi B MOMEHT nocTaHoB-

KW HOFY Ha OOPY, FPAg. 178,85 | 0,76 04 | 179,02 1,05 0,6 | 179,71 1,46 0,8
Kyt y koninHomy cyrno6i B MomeHT

BepTHKani, rpag. 181,96 | 242 1,3 | 182,32 1,67 0,9 | 182,01 1,64 0,9
Ka 0,67 0,02 3,2 0,64 0,04 58 0,64 0,03 49
LBuakicTb nepemiteHHs 3LMT y MOMEHT nocTa-

HOBKY HOTV Ha OMIOY, M - C-' 4,03 0,52 129 | 3,62 0,26 7,3 3,49 0,17 5,0
LBuakicTb nepemiteHHs 3LUMT y MomeHT

BiWBY HOTU Bif OTIODH, M - C 4,07 0,14 3,5 3,77 0,21 55 3,54 0,22 6,3
AmnniTyaa nepemilieHHs naevyoBoro cyrioba

(0[IHOMMEHHOI KiHLBKM) y dasi OAMHOYHOI ONo- 1,08 0,07 6,7 1,04 0,06 5,6 1,00 0,06 58
pu, M

AmnniTyna nepemileHHs KyNbLIOBOrO cyrnoba

MaxoBoi Horv y $asi OAMHOYHOI 0MopK, M 1,00 0,07 6.5 0,94 0,04 4t 0,96 0,06 59
KyT noctaHoBKku HOrv Ha onopy, rpag. 72,01 1,44 2,0 72,31 2,86 4,0 70,44 1,74 2,5
KyT BiALITOBXYBaHHS, rpag. 59,71 1,75 2,9 58,28 3,44 59 61,27 1,62 2,6
KyToBa LUBMAKICTL 3rMHAHHS KY/bLIOBOTO Cyrioba

MaxoBOi HOrW Yy dasi OfIMHO4HOI OMopu, pag, - ¢! 4,22 0,62 148 3,85 0,30 18 8,42 0,40 1.8
KyToBa LUBWUAKICTb PO3THAHHA KOMIHHOMO

cyrnoba MaxoBoi Horu y $asi 0aMHOYHOT omo- 7,24 0,92 12,7 6,67 0,33 5,0 6,32 0,47 75
pu, pag - ¢!

KyTOBa LWBMAKICTb PO3TVMHAHHSI-3rHAHHS

NiKTLOBOrO Cyrno6a (0AHOMMEHHOI KiHLIBKM) Y 5,23 1,22 233 | 4,55 052 | 11,3 4,28 0,68 15,8
dasi 0fMHOYHOI omopw, pag, - ¢!

KyToBa LBMAKICTb 3rMHaHHS Nie4oBOro cyrnoba

(0[IHOMMEHHOI KiHLiBKM) y da3i OAMHOYHOI ONo- 5,72 0,71 12,5 5,12 0,44 8,5 4,46 0,33 7,4
pu, pag - ¢!

Pesynbtyioya cuna peakuii onopu y dasi

OmMHO4HOT onopw, H 1592 152 9,5 1462 86 59 1198 117 9,7
MoTyXHiCTb BiOLITOBXyBaHHS y $asi 0BMHOYHOI 4345 457 105 | 4014 153 38 3126 185 5.9
onopu, Bt ' ’ ’
Ke 0,75 0,04 59 0,81 0,11 13,7 0,79 0,10 12,2

TMpumitkn: TyT i gani: MBI — nigrotoBku [0 BULLMX JocsirHeHb, MPIM — makcumanbHoi peanisauii iHanBigyansHux Moxnneoctein, 3BCM — 36epexxeHHs Bu-
LL0i CNOPTUBHOI MANCTEPHOCTI, Ka — CniBBiAHOLIEHHS LOBXMHM KPOKY [0 AOBXWHN Tina, Ke — CniBBifHOLWEHHS NOTY)XHOCTi [0 AOBXWHN Kpoky, 3LIMT — 3aranb-
HWIA LEHTP Macy Tina

HI Ta 4acTOTW KPOKiB. 3a3Ha4Mmo, L0
JeTanbHUIA aHani3 nokasas, L0 Ginbll
KBasnichikoBaHi CNOPTCMEHU LOCAratTh
Kpawyx pesynbTaTiB NepeBaXKHo 3a pa-
XYHOK 36i/IbLUEHHS JOBXWUHWN KPOKY MO-
PIBHAHO 3 MeHLU KBanipikoBaHumMu ar-
netamu BignosigHo 1,13 1a 1,05 m npm
CTATUCTMYHO JOCTOBIPHUX BiAMiIHHOCTAX
(p < 0,01). BignosiaHi TeHAeHUIi npuTa-

MaHHi i CNOPTCMEHaM Ha iHLINX eTanax
6aratopiyHoi nigrotoskm [10, 28].
Po3rnsiHemo cno4yatky B3aeMO3B'si-
30K XapaKTepPUCTUK AOBXMHN Ta 4acTo-
TN KPOKiB, @ TaK0X IXHIX OCHOBHMX CKJla-
JOBUX Y NPOBIAHWX CMOPTCMEHIB YKpai-
HU Ha AaucTaHuii 20 KM HanpuKiHUi nep-
woi Ta y Apyrin cTagii 6aratopiyHoi
MiaroToBKM Ta iX 3B’430K 3i CNOPTUBHUM

pe3ynbtatomM. OCKiflbKM Y HONOBIKIB 3Ha-
YEeHHSI CMOPTMBHOMO pe3ynbTaTy Ta Ta-
KNX MOKA3HUKIB TEXHIKM, SK OOBXWHA
Tina, JOBXMHA NONbOTY, 4acTOTa KPOKIB,
yac peanisauii y dhasi 04MHO4HOI ono-
pU, KYT Y KOJTIHHOMY Cyrno6i B MOMEHT
MOCTAHOBKM HOTW Ha OMOpPY He BianoBi-
Jann 3aKoHY HOPManbHOro Po3noginy,
PO3rNAHEMO iX B3aEMO3B’A30K 3 iHLLK-

7
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MU CUCTEMOTBIPDHUMU XapaKTepUCTUKa-
MKW 32 JOMNOMOrOK BU3HAYEHHS KOewi-
uieHTa Kopensuii CnipmeHa (tabn. 2), a
3B’A30K IHLUNX XapaKTePUCTUK, 3aCTOCY-
BaBLUM KoediLieHT lipcona (Tabn. 3).
AK BMOHO 3 Tabnuui 2, 04iKyBaHO
BWUCOKMIA KOPensauiliHWiA 3B’A30K Cnop-
TWBHOrO PEe3ynbTaty y Y0noBikiB 3 no-
Ka3Hukom 4actoTu (r = —0,70) Ta fo-
BXWHU KpokiB (r = -0,61). Bucokuit
B3aEMO3B’A30K CMOPTUBHOIO pesyrbTa-
Ty 3 KOeqilieHTOM BMKOPUCTAHHS aH-
TpONOMETPUYHUX danux (r = -0,75).
CTaTncTNYHO 3Ha4yLLWiA B3aEMO3B s~
30K CMOPTUBHOrO Pesynbrary 3 OCHOB-
HOK CK/1aZ0BOK MOKa3HMKA 4acToTu
KpOKiB, a came 4acom (ha3u O[MHOM-
Hoi onmopmu (r = 0,63) Ta ii CTPyKTYp-
HUX XapaKkTepuCTUK 4acom amopTu3alii
(r=0,41) i peanizauii (r = 0,48). Llinkom
NIOFiYHUM € | BMCOKWA B32EMO3B’A30K
UMX MOKA3HUKIB i3 4acTOTOK KPOKIB:
yac oAuHOo4HOI onopm (r = —0,82), yac

amopTusauii (r = —0,55) Ta peanisadii
(r=-0,63).

TakoX BCTaHOBJNIEHO B3aEMO3B’A30K
CMOPTUBHOrO pe3ynbraty 3 MOKasHu-
KOM JOBXUHU NonboTy (r =—0,55), o €
CTPYKTYPHUM €11EMEHTOM JOBXIHU KPO-
Ky. Cnif 3a3HaquTw, WO NOPIBHANbHNIA
aHanis nigTBepaMB CTaTUCTUYHY 4OCTO-
BiPHICTb MOKPALLEHHA 4aHOro MoKasHu-
Ka Yy 40NO0BIKiB BULLOI KBanidikalii (pis-
HA MaiicTpa cnopty YkpaiHu MixxHapoa-
HOr0 Knacy) MOpiBHAHO piBHEM Maii-
cTpa cnopty YKpaiHu npu 306iMbLUeHHI
JOBXUHU KPoKY (p < 0,05). OpHak He
BCTAHOB/MEHO CTATUCTUYHO 3HAYyLLO-
ro 3B’A3KY LOBXWUHU KPOKY Ta JOBXUHY
nonboTy, NPU LbOMY, K BULHO 3 Ta6NN-
Ui 3, LOBXMHA KPOKY KOPENtOE 3 [OBXU-
HOK 3aaHboro (r = 0,52) Ta nepefHL0-
ro (r = 0,48) kpoky. Tomy 36ibLLUEHHSA
MOKa3HNKa AOBXWUHW MOMbOTY Ans 6inb-
LIOCTi BMCOKOKBaNichikoBaHUX CropTC-
MeHiB B ymMOBax 0OMEXeHOi npasuna-
MU 3MaraHb MOro TPUBANOCTi HE MOXe

y nofansliomy po3rnsgaTuch K nep-
CMNeKTUBHWIA HanpaM. OgHaK B iHAMBIAY-
anbHOMY NNaHi Ang cnopTCMEHIB BUCO-
Koi kBasnichikalii, a TakoX Ang CnopT-
CMEHIB Y MepLUili cTagii 6aratopiqHoi nig-
rOTOBKM A0BXMWHA NONMbOTY MOXE Cny-
ryBaTu MeBHUM pPe3epBOM MOKPALLEH-
HS CMOPTMBHOIO pes3ynsraty 3a ymo-
BI [OCKOHAMO0i Temno-puTMOBOI Ta Ki-
HEMaTWU4HOI opraHisauii pyxis, o A0-
3BONATb YHUKHYTW 3HAYHUX BEPTUKAmb-
HUX KOJINBAHb 3arajibHOro LEeHTPY macK
Tina B yMoBax 0OMEXeHOi TpMBanocTi
00 0,04 ¢. 3 iHWworo 60Ky, BPaxoBy4u
MOXMBICTb BBEJIEHHS CY4aCHUX TEXHO-
NOTili B OLHIOBAHHA TEXHIKW CMOPTUB-
HOI X0[1b0U, 1|0 aKTUBHO PO3POBNSAOTH-
€Sl HAYKOBLIIMI NPOTArOM OCTaHHIX [e-
catunite [16, 30], Ll Hanpsm noTpedye
OKpeMUX JOCNimKeHb Ta He 6yae HaMu
po3rnafaTuCh SK OCHOBOMONOXHWIA Y
noAanbLuiii po6oTi.

BpaxyBaBLuu 0CHOBM B3aEMO3B’A3KY
MK CMOPTMBHUM PE3yNbTaToM, [OBXM-

Tab6nuusa 2. KopenauiiiHa maTpuus B3aEMO03B’13KY CMOPTUBHOIO Pe3ynbraTy y CnopTUBHIN X0Ab6i HAa 20 KM Ta aHTPOMOMETPUYHUX
i CUCTEMOTBIPHUX 6iOMEXaHIYHNX XapaKTEPUCTUK TEXHIKM Y 4ONOBIKiB, n = 31

Yacro-

Yac peanisauii

KyT y KoninHomy

. i . [loBXuHa IoBXxuHa no- . y ¢hasi cyrno6i B MOMEHT no-
L L D RO L Tina, m nbOTY, M La :EUK(:E’ OMHOYHOI  CTAHOBKM HOTM Ha ONo-

POk - onopu, ¢ Py, rpap.

[loBxwHa Tina, M 0,19 1,00

Maca Tina, kr -0,19 0,52 -0,15 -0,02 0,20 0,22

JloBXwHa KpPOKY, M -0,61 0,24 0,17 0,05 0,07 0,16

Jl0BXWHa 3aaHLOTO KPOKY, M -0,15 0,35 -0,12 -0,05 0,16 0,32

[loBXuHa NonbOTy, M -0,55 -0,36 1,00

[loBX1Ha NepeaHbOro Kpoky, M -0,23 0,16 -0,36 -0,25 0,34 -0,21

[loBxuHa nepexogy onopu (cTonm), M 0,22 0,78 -0,28 -0,29 0,45 -0,15

YacToTa KpokiB, Kpok - ¢! -0,70 -0,40 0,58 1,00

Yac ofyHo4HOT onopu, ¢ 0,63 0,51 -0,59 -0,82 0,75 -0,38

;:c éaMOmesau,i'l' y dasi 0AnHOYHOI 0Mo- 0,41 0,37 ~0,31 -0,55 0,18 -0,49

;:c Cpeamisaui'l' y dasi 0AMHOYHOI 0Mno- 0,48 0,43 -0,57 -0,63 1,00

Yac nonboty, ¢ -0,09 -0,29 0,34 0,17 -0,48 0,28

KyT y koniHHOMY cyrnobi B MOMEHT 1o- _ _ _

CTaHOBKW HOTW Ha Omopy, rpag. 020 0,06 0,18 029 0,05 1,00

KyT y koniHHOMY Cyrno6i B MOMEHT _ _ _

BEpTYKAN, Tpal, 0,48 0,01 0,38 0,25 0,21 0,39

Ka -0,75 -0,47 0,46 0,36 -0,35 0,13

lpumitka. XXUpHAM WPUHTOM BUAINEHO KoedilieHT kopenauii CnipMeHa, CTaTMCTUYHO 3HAYYLLWIA Ha piBHI p < 0,05
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Ta6nuusa 3. KopensuiitHa maTpuus B3a€M0O3B’A3Ky CMOPTUBHOIO Pe3yNbTaTy y CNOPTUBHIiA x0Ab6i Ha 20 KM Ta aHTPONOMETPUYHIX
i CUCTEMOTBIPHMX BiOMEXaHIYHNX XapaKTePUCTUK TEXHIKN Y 4ONOoBIKiB, N = 31

06’exT KopensuiiHoro aHanisy

Maca Tina, kr
Jl0BXHHa Kpo-
Ky, M
JloBXuHa 3ap-
HbOr0 KPOKY, M
nepeaHboro Kpo-
Ky, M
JloBXunHa nepexo-
oy onopu
(cTonu), m
Yac oguHO4HOI
onopu, ¢
Yac amopTu3auii
y thasi oguHoY-
HOI onopw, ¢
nonboTy, ¢
KyT y KoniHHomy
cyrno6i B MOMEHT
BepTHKani, rpag.

Maca Tina, kr 1,00

Jl0BXWHa KpPOKY, M 0,41 1,00

[oBXWHa 3aHLOTO KPOKY, M 0,16 | 0,52 1,00

[oBXWHa nepesHbOro KPoky, M 0,37 | 0,48 | -0,08 1,00

[loBxwHa nepexody onopm (cTonu), M 0,40 | 0,03 -0,08 0,09 1,00

Yac omyHO4HOI onopu, ¢ 0,27 | -0,04 | -0,07 0,46 0,54 1,00

:ﬁg;m“f‘)cpT”3a”"V¢a3' ORMHO4HO! 014 | 021 [-041| 035 | 035 | 0,69 | 1,00

Yac nonboty, ¢ -025| 0,19 | 0,39 | -0,48 | -0,46 | -0,70 | -0,63 | 1,00
E&!ﬂigﬂ;fﬂgﬁcym"ﬁBMOMe”T 034 | 059 | 02 | 008 | -002 | -033 | -035 | 035 | 1,00

Ka -0,15| 0,64 | 0,21 0,22 -0,57 | -0,49 | 0,49 | 0,46 | 0,49 | 1,00

Tpumitka. XKXUpHAM WPUHTOM BUAINEHO KOeilieHT kopenauii MipcoHa, CTaTUCTUYHO 3Ha4YLLMIA Ha piBHI p < 0,05

HOHO | YaCTOTOH KPOKIB i IXHIMUN CKNago-
BUMU, PO3MMSHEMO iX 3B'AI30K 3 iHLIK-
MM GiOMEXaHIYHUMUN XapaKTepucTuKamm
(Tabn. 4, 5).

9K BUAHO 3 Tabnuui 4, y 40noBiKiB
BUCOKWUA CTATUCTMYHO 3HAYYLUNIA B3ae-
MO3B’I30K  CMOPTWUBHOTO  pe3yrbTa-
Ty CMOCTEPiraeTbCs 3 TaKUMU NMOKa3HU-
Kamin: WBUAKICTb mepemilieHHs 3LUMT
Yy MOMEHT MOCTaHOBKM HOMM Ha omno-
py (r = -0,69) Ta y MOMeHT Bigpu-
BY Horw Bif onopwu (r = -0,92), amnni-
Tyfa nepemilleHHs nIevyoBOro Cyrno-
6a (0[HOMMEHHOT KiHLiBKKM) (r = —0,78)
Ta KynbLIOBOro cyrnofa MaxoBoi HOru
(r = -0,80) y hasi ognHouyHOI onopu,
KyT BigLTOBXYyBaHHA (r = 0,63), KyTOBa
LWBMAKICTb 3TMHAHHA KYMbLUOBOIO Cy-
rno6a (r = —0,53) Ta po3ruHaHHA KOniH-
Horo cyrno6a (r = -0,59) maxoBoi Horu
y hasi 0anHOYHOI onopu, pesynbrytoya
cuna peakuii onopu (r = —-0,58) Ta no-
TYXXHICTb BiALITOBXYBaHHA (r = —0,78) y
(hasi oAMHOYHOI onopu. 3a3Hadqumo, Lo
MPaKTUYHO BCi Li NOKA3HUKK MaKTb BU-
COKWi1 B3aEMO3B’A30K 3 [OBXWUHOK Ta
4acTOTOO KPOKIB.

CTaTMCTUYHO  3Ha4yLUMA  B3aEMO-
3B’130K CMOPTMBHOrO pe3ynbTaty BCTa-
HoBneHo 3 Ke (r =-0,39), kytom nocra-

HOBKW HOru Ha onopy (r = 0,37) Ta Ky-
TOBOK LUBMAKICTH 3TMHAHHS MNeYo-
BOr0 cyrnoba (OAHOMMEHHOI KiHLIBKM)
(r=-0,36) y thasi ofMHO4HOI onopu.

Y pesynbTaTti KOPensuinHoro ada-
nizy BAanocs BWU3HAYUTU iH(hOpPMATUB-
Hi 6iOMEXaHi4Hi XapaKTepUCTUKM TEXHi-
KW, SIKi BNNINBAOTb HA AOCATHEHHS Crop-
TUBHOTO Pe3ysnbTaTy y COPTUBHIN X0b-
6i Ha etanax 6araTopi4yHOi MiAr0TOBKM
(Ta6n. 6).

BaxnnBo 3a3HauuTu, WO He BUSB-
NIEHO CTaTUCTUYHO 3HA4YLLOro B3ae-
MO3B’I3KY CMOPTUBHOIO pe3ynbrary 3
JOBXWNHO Ta Macoto Tina. OgHak ui no-
Ka3HUKI KOPENoTb 3 iHWUMK CUCTe-
MOTBIPHAMW  GiOMEXaHIYHUMK  Xapak-
TEPUCTMKAMMN TEXHiKK, SIKi MalOThb CTa-
TUCTUYHO 3HAYYLUMIA B3AEMO3B’I30K 3i
CMOPTMBHUM Pe3yNbTaTOM. TakoX He
BUSIBNIEHO CYTTEBOro 3B’3Ky Ke, npo-
Te BiH € JjieBKM, 3 0AHOI0 60Ky, Nig Yac
OLHIOBAHHA EKOHOMIYHOCTI CMOpPTUB-
HOT X0LbOU (fIK BUAHO 3 Tabnuui 1, Horo
3HA4YEHHs 3HWKYETHCA 3i 3POCTAHHAM
MaiCTepPHOCTI aTtnera), 3 iHLOoro — BKa-
3y€ Ha MoTeHLian CnopTcMeHa B pea-
nisauii 1oro MIisnYHNX MOXINBOCTEN.
Tomy y nojanbwomy nif 4ac aHanisy

TEXHIKN CMOPTCMEHIB YCi Lji NOKa3HUKM
MOTPIGHO TaKOX BPaxoByBaTH.

3 ornsaay Ha ckasaHe, OCHOBHI ene-
MEHTU TeXHIY4HWUX Aili Ta anroputM ix
YOOCKOHANEHHA Y NerkoarneTis, AKi
CnewianisyroTbCs Yy CMOPTUBHIA X0[4b-
6i, WNAXOM aHanidy 6ioMexaHi4HuX xa-
PAKTEPUCTUK, LLO BMAKUBAKTL HA JOCAT-
HEHHS CMOPTUBHOMO Pe3ynbTaTy, MOXHa
npeLcTaBuTyh TaK (puc. 3):

Iuckycis. [poBefeHi AOCMigKeH-
HS FPYHTYBANUCh Ha (OyHAAMEHTaNIbHUX
0CHoBax Teopii cnopTy [6, 8], Ae TexHiy-
Ha MiAroToBKa y CNOPTUBHINA X0Ab6I no-
BIHHA PO3rnagaTucs sk UinicHa cucre-
Ma B acnekTi 6araTopi4Hoi NiaroToBKK, a
Ha KOXHOMY eTani BupiLlyBaTucs Bigno-
BiAHi 3aBaaHHA. CneundiyHicTb peani-
30BaHMX Y MpaKTULi 3aBaHb 3yMOBIOE
CNPAMOBAHICTb MiArOTOBKM CNOPTCMEHA
AK Yy Nnadi 6aratopiyHOro TPeHyBaHHS,
TaK i HA KOHKPETHUX ii eTanax OKpemo.
CTyniHb eDeKTUBHOCTI iX peanisalii 3Ha-
XOANTb CBOE BifOOPAXEHHA B HEOOXif-
HOCTi [OCArHEHHs CMOPTCMEHOM afeK-
BATHUX BIKY «LiNbOBUX 3aBAaHb» Mif-
FOTOBKW, BUPQXEHUX BENIMYMHOK MPO-
FHO30BaHOr0 pesynbTaty i BiANOBIgHUX
MOJENbHUX XapaKTepUCTUK TEeXHIYHOI
nigrotosneHocti [1, 3, 5, 26].

—
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Ta6nuusa 4. KopensuiitHa matpuus B3a€MO3B’A3Ky CMOPTUBHOIO PE3YNbTaTy, aHTPOMOMETPUYHNX i KIHEMATUYHUX CUCTEMOTBIPHMX
NOKA3HUKIB 3 BiOMEXaHiYHUMN XapaKTepUCTUKAMN TEXHIKW Y CNOPTUBHIN X04b0I Ha 20 KM y 40noBiKiB, n = 31

Yacro- Yac peanizauiiy Kyt y koniHHomy cyrnoGi
Ta KPOKiB, tha3i OAMHOYHOI B MOMEHT NOCTaHOBKM
KpoK - ¢! onopm, ¢ HOTW Ha Onopy, rpag.

06°eKT KopensuiiiHoro ananisy PesynbTatr floekaiia AV LR

Tina, m nboTy, M

LWBnakicTb nepemilierHs 3LIMT y

MOMEHT MOCTAHOBKY HOMW Ha OMno- -0,69 -0,04 0,37 0,44 -0,26 0,29
py, M- C”!
LWBnakicTb nepemilierHs 3LMT y mo- -0,02 0.5 0,49 0,65 2035 0.33

MEHT BiflpWBY HOTW Bif, ONOpK, M - ¢!

AmMnniTyna nepemilleHHs NievyoBo-
ro cyrno6a (0HOMEHHOIT KiHLBKM) y -0,78 -0,03 0,18 0,35 -0,09 0,02
asi 0LMHOYHOT 0Mopu, M

Amnnityna nepemilLeHHs KynbLuo-
BOrO Cyrno6a MaxoBoi Horu y dasi -0,80 -0,04 0,25 0,33 -0,13 0,03
OAVHOYHOI Omopw, M

KyT noctaHoBku HOTW Ha 0Mopy, rpag. 0,37 -0,12 0,09 -0,03 -0,13 0,10
KyT BigLTOBXYBaHHS, rpag. 0,63 0,19 -0,15 -0,26 0,05 -0,28
KyToBa WBMAKICTb 3rHAHHS! Ky/bLLO-

BOrO cyrno6a mMaxoBoi Horut y asi -0,53 -0,24 0,25 0,55 -0,27 0,37

O[IMHOYHOI omopw, pag, - ¢!

KyToBa LUBNAKICTb PO3TMHAHHS
koniHHOrO cyrno6a MaxoBoi Horv y -0,59 -0,37 0,41 0,49 -0,22 0,17
hasi oauHouHoi onopw, pag, - ¢!

KyToBa LWBNAKICTb PO3rUHAH-

HSI=3rHaHHS! NIKTOBOIO CYro- B _ _
6a (0HOMEHHOI KiHLiBKM) y dasi 0,34 016 0,07 031 0,18 0,43

OAVHOYHOI omopw, pag - ¢!

KyTOBa LUBMAKICTb 3rMHAHHS M1E40BO-
ro cyrno6a (0HOMEHHOIT KiHLiBKM) y -0,36 -0,03 -0,09 0,10 0,00 0,26
hasi 0guHoYHOI onopw, pag - ¢!

PesynbTyloya cuna peakuii onopn y _ _ _
(ba3i 0aMHOuHOT onopu, H 0,58 0,12 0,12 0,41 0,14 0,48
MOTYXHICTb BiALITOBXYBaHHS Yy hasi _ _
0AMHONHOT onopw, BT 0,78 0,10 0,34 0,50 0,17 0,35
Ke -0,39 -0,05 0,45 0,30 -0,18 -0,15

Tpumitka. YKXUpHUM WpNHTOM BIAINEHO KoediLieHT kopenauii CnipmeHa, CTaTMCTUYHO 3HAYYLLMiA Ha piBHI p < 0,05

Ta6nuusa 5 KopensuiitHa maTpuus B3a€MO3B’A3Ky CMOPTUBHOIO Pe3yNbTaTy, aHTPOMOMETPUYHNX i KIHEMATUYHNX CUCTEMOTBIPHMX
NOKA3HUKIB 3 BiOMEXaHIYHUMI XapaKTepUCTKAMI TEeXHIKM y CMOPTUBHIiA X0Ab06I Ha 20 KM y 40n0BikiB, n = 31

Yac KyT y Ko-
amoptu3auii  Yac  niHHOMy cyr-
y thasi nonbo-  nobi B mo- Ka
OAMHOYHOI Ty, C MEHT Bep-
onopw, ¢ THKani, rpap.

Josxu-  [loBXuHa Yac

Ha ne- nepexo-  OMHOY-
PefHbOro Ay ONOpH  HOI ono-
Kpoky,m (cTomu),m  pu,C

Maca [loBxu- [loBXuHa
006’eKT KopensuiiHoro aHanisy Tina, HaKpo- 3afHbLOro

Kr KY,M  KpOKY, M

LWBnakicTb nepemiteHHs SLMT
Y MOMEHT BigpuBY HOTW Bif, OMO- 0,11 0,54 0,22 0,14 -0,25 | -0,58 -0,52 0,17 0,53 0,64
pu, M- c'

Amnnityza nepemilLeHHs nneyoBo-
ro cyrnoba (0gHoAMEHHOT kiHuiB- | 0,40 | 0,65 0,02 0,58 -0,01 -0,10 -0,03 -0,19 0,36 0,51
ki) y Gasi 0AMHOYHOI onopu, M

AmnniTyna nepemilLeHHs KymbLuo-
BOro cyrno6a maxosoi Horv y ¢asi | 0,31 | 0,67 0,07 0,57 -0,11 -0,16 -0,06 -0,15 0,32 0,60
OAVHOYHOI OMopy, M
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Yac KyT y ko-
Maca [loBXuHa lll;B)l:d- ﬂ(;B):u:a . Hag amoptu3auii  Yac  niHHomy cyr-
06’eKT KopensuiiHoro aHanisy Tina, 3afiHbOro Sl LI AHHO'- y thasi nonbo-  nobi B mo- Ka
Kr A KPOKY, M PEAHEOTO]| Ay ONOPM || HOY ONO- OAMHOYHOI Ty, C MEHT Bep-
KpOKY, M| (FTONN), M | pi, G onopw, ¢ THKani, rpag.
Kyr noctaoska Horv Ha ono- | g 55 | 0,58 | 0,16 | 0,46 | -007 | 008 | 028 |-007| -031 |-044
py, rpag.
KyT BifWTOBXYBaHHS, rpap. -0,37| -0,71 | -0,35 | -0,45 0,18 0,23 0,45 -0,17 -0,65 -0,68

KyToBa LWBMAKICTb 3rUHAHHS Ky/b-
LLIOBOro Cyrnoba MaxoBoi HOrK Yy 0,02 0,35 0,21 -0,09 -0,22 | —0,62 -0,66 0,41 0,31 0,50
hasi omMHOYHOI onopw, pag, - ¢!

KyToBa LWBNAKICTb PO3rUHAHHS
koniHHoro cyrno6a maxosoi Horny | 0,10 0,31 -0,14 0,22 -0,19 | -0,36 -0,23 0,03 0,48 0,51
dasi 0fMHOYHOI onopw, pag, - ¢

KyToBa LWBMAKICTb PO3TMHAH-

HA—3TMHaHHS NIKTBOBOTO CYr/o- _ _ _ g _
6 (OIHOVMEHHOT KiHLjBKN) y Gaai 0,14 | 0,22 0,30 0,09 0,05 0,35 0,42 0,31 0,28 0,27

OLMHOYHOI OMmopw, pag, - ¢

KyToBa WBMAKICTb 3rHaHHs nne-

40BOrO cyrno6a (0HOMMEHHOI _ _ _ _
KIHLIBKW) Y a3l OIUHONHOT Ono- 0,22 | 0,45 0,26 0,43 0,07 0,06 0,11 0,01 0,06 0,33

pwu, pag - ¢!

[OTYXHICTb BifLTOBXYBAHHS Y B _
(basi OMUHOuHOT onopk, BT 0,63 | 0,72 0,31 0,28 0,04 0,27 0,22 0,01 0,52 0,41

Ke -0,40 | 0,16 0,03 0,01 -0,16 | -0,15 0,01 -0,17 -0,10 0,27

[lpumitka. MKupHUM WpndToM BUAINEHO KoedilieHT Kopenauii MipcoHa, CTaTMCTUYHO 3HaYyLLKIA Ha piBHI p < 0,05

Tab6nuusa 6. [HpopmaTuBHi GioMeXaHi4Hi XapakTePUCTUKM TEXHIKI Y CMIOPTUBHIN X0Ab6i Y 40MOBIKIB Ta iX B3aEMO3B 30K 3i COPTUBHUM
pe3ynsTaToM y CUCTEMi 6AraTopiyHOro YA0CKOHANEHHSA

ETan 6araTopi4Hoi nigrotoBku, Bik, AUCTaHLis, KiNbKicTb AOCHIAKEHD

Moka3xuk neA, MPIM, 3BCM, 20  CneuianizoBaHoi 6a3oBoi  lonepenHboi 6a30B0i
i binblue pokis, 20 km,  nigrotoBku, 16-19 pokiB, nigrotoBkm, 14-15 pokis,
n=31 10 km, n = 36 3 Kkm,n =31

[loBxuHa Tina, M 0,19 0,07 -0,17

Maca Tina, kr -0,19 0,06 -0,24

[ oBXWHa KPOKY, M -0,61 -0,64 -0,76
[oBXWHa 3aHBOTO KPOKY, M -0,15 0,15 -0,45
[loBXwHa nonboTy, M -0,55 -0,74 -0,68
[Jl0BXVHa NepeaHbOro KPoky, M -0,23 0,20 -0,02
[loBxuHa nepexody onopu (ctonu), M 0,22 -0,11 0,05
YacTora KpokiB, KpoK - ¢ -0,70 -0,63 0,01

Yac ofyHOuHOI onopu, ¢ 0,63 0,75 0,39

Yac amopTu3aLji y ¢asi 0aMHO4HOI onopw, ¢ 0,41 0,61 0,48

Yac peanizauji y ¢asi 0AMHOYHOI onopy, ¢ 0,48 0,64 0,05

Yac nonsory, ¢ -0,09 -0,79 -0,55

Kyt B KoniHHOMY cyrno6i B MOMEHT MOCTaHOBKM HOMM Ha -0,20 -0,36 0,13

onopy, rpaa.
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ETan 6aratopiyHoi nigroToBKM, BiK, AUCTaHLif, KiNbKiCTb AOCNIAXEHb

MokasHuk nBA, MPIM, 3BCM, 20  CneuianizoBaHoi 6a3oBoi  lMonepenHboi 6a30B0i
i inbwe pokis, 20 kM,  nigroToBku, 16-19 pokis, nigroTosku, 14-15 pokis,
n=31 10 km, n = 36 3 km,n=31
Kyt B koniHHOMY cyr06i B MOMEHT BepTuKani, rpag. -0,48 -0,48 -0,21
Ka -0,75 -0,51 -0,72
LLBnakicTb nepemilieHHs 3LIMT y MOMEHT MOCTaHOBKM HOM Ha -0,69 -0,92 -0,94
onopy, M - ¢!
LWBnakicTb nepemilierHs 3LIMT y MOMEHT BigpuBy HOMY Big, -0,92 -0,95 -0,95
onopu, M - ¢!
AmnniTyaa nepemilieHHs nnevyoBoro cyrioda (0AHOMMEHHOI -0,78 -0,59 -0,70
KiHLiBKM) y $a3i 0GMHOYHOT onopu, M
Amnnityaa nepemilLieHHs KynbLIOBOro cyrno6a MaxoBoi Horu y -0,80 -0,55 -0,68
asi 0[MHOYHOI 0Mopu, M
KyT noctaHoBku HOrv Ha OMopy, rpag. 0,37 -0,24 0,22
KyT BigLITOBXYBaHHS, rpag, 0,63 0,19 0,17
KyToBa LWBMAKICTb 3rHAHHS KYNbLIOBOTO Cyrnoba MaxoBoi HOrv -0,53 -0,80 -0,73
y $asi 0anHoYHOI onopw, pag, - ¢!
KyToBa LWBMAKICTb PO3rMHAHHS KONIHHOMO Cyrnoba MaxoBoi Horu -0,59 -0,88 -0,84
y ®asi oAyHOYHOT onopu, pag - ¢
KyToBa LIBMAKICTb PO3rMHAHHA—3rMHAHHS NiKTLOBOIO Cyrnoda -0,34 -0,21 -0,32
(0mHOMMEHHOI KiHLLiBKM) y (a3 0aMHOYHOI onopw, pag, - ¢
KyToBa LBMAKICTb 3rHAHHS NeY0BOro cyrnoba (0AHOMMEHHOI -0,36 -0,33 -0,39
KiHLjBKM) y dasi 0aMHOYHOI onopw, pag, - ¢!
PesynbTytoya cuna peakuji onopn y dasi ofnHoyHoi onopu, H -0,58 -0,83 -0,89
MoTyXHICTb BiALITOBXYBaHHS y Gasi 0AMHOYHOI onopw, BT -0,78 -0,92 -0,95
Ke -0,39 0,29 0,35

[pumitka. YKUPHAM WPUKHTOM BUAINEHO KOBMILIEHT KOPenALii, CTaTUCTUYHO 3HAYYLLMIA Ha piBHI p < 0,05

Y CNOpTMBHIA X0Ab6i JOCNIIKEHHS
B UbOMy Hanpami [4, 20-24, 27] manu
nuwe hparMeHTapHuin xapakrep, i cTo-
CYBANNCS MEPeBAKHO BUPILLEHHS OKpe-
MUX CheunidyHnX 3aBAaHb Yy Mexax
YOOCKOHANIEHH  NPO6MIEMU  TEXHIYHOT
MiAroTOBKM NEBHOM0 KOHTUHIEHTY CNOPT-
CMeHiB 3aNieXHo Bif BiKy 4u eTany 6a-
ratopiyHoi nigroToBKw, cTaTi, iHAMBILY-
aNTlbHNUX 0CO6NMBOCTENA 4K BUPILLEHHSA
ePeKTNBHOCTI TEXHIKM BUKOHAHHS CMOp-
TWBHOI X0AbbK BUiNOMY TOLO. B Hay-
KOBIil niTepatypi BifCYTHI LOCNIIKEH-
HS TeXHIKW CMOPTCMEHIB Ha eTani none-
pefHbOi 6a30B0i MiArOTOBKM, AKWIA Mae
BAX/IMBE 3HAYEHHS, K MOKa3ann Halli
JOCNiIKEHHS, ANg 3aknagaHHa OCHO-
BU TEXHIKW CNOPTUBHOI Xoab6bu. BigcyT-
Hi KOMMEKCHI AOCRIMKEHHS, AKi cnpu-

Anu 6 BUPILLIEHHIO MPO6NeMU TeXHIYHOI
MigroToBKM B aCMeKTi GaratopivyHoi nig-
rOTOBKM BLinomy.

[TpoBeaeHi HaMu AOCHIAKEHHS pPO3-
LUMPIOIOTL AaHi y4eHux [19-25] npo iH-
hopmatuBHi 6ioMexaHidHi xapaktepuc-
TUKMN TEXHIKM CNOPTCMEHIB, SIKi cneLliani-
3YIOTbCA Y CMOPTMBHIi X04b6i, | MalOTb
6inbLL KOMMIEKCHUI XapakTep B acneKTi
cucTeMu 6araTopiqHOro YA0CKOHAIEHHS
Ta € OCHOBOI AN po3po6KM BiANoBif-
HOi METOA0/10riT TeXHIYHOT NiArOTOBKMW.

BucHoBkW. Y Xxofi aHanisy TexHi-
K1 NerkoatneTi, ki cnewianiaylotbes y
CMOPTUBHIN X0Ab6i, NpoaHani3oBaHo Be-
NNYUHKA 26 GiOMEXaHIYHUX XapakKTepuc-
TUK y nepLuii Ta gpyrii ctagiax 6ararto-
pivHOI MigroToBkn. KopensuinHui aHa-
ni3 fo3BosnmB BUABUTK 14 iHdhopmaTus-

HUX GiOMEXaHiYHNX XapakTepucTuK, LLO
BNMBAOTb HA NiABULLEHHS CNOPTUBHO-
ro pesynbraty y cucTemi 6araTopiqHoro
YOOCKOHANEHHS.

[lOCArHeHHs BMCOKUX CMOPTUBHMX
pe3ynbTaTiB Y CNOPTUBHINA X0ab6i 3ane-
XNTb Bif TakKMX GiOMEXaHiYHMX Xapak-
TEPUCTUK TEXHIYHMX Al CNOPTCMEHIB:
JoBXuHa Kpoky (r = -0,61), yacTora
kpokie (r = -0,70), 4Yac OAMHOYHOI
onopu (r = 0,63), KoewilieHT BUKO-
PUCTAHHS  aHTPOMOMETPUYHUX  AAHUX
(r = =0,75), WBMAKICTb MepeMiLLeHHs
3UMT y MOMEHT MOCTaHOBKW HOrM Ha
onopy (r = =0,69) Ta y MOMEHT Bigpu-
BY Horw Bif onopu (r = -0,92), amnni-
Tyga NepemilleHHs MIe4YoBOro Cyrmo-
6a (0OHOMMEHHOT KiHLiBKN) Ta KYNbLUO-
BOr0 cyrno6a maxoBoi Horu y oasi oam-
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PucyHok 3— AnNropnTm yLOCKOHANEHHs OCHOBHUX €f1IEMEHTIB TEXHIYHUX Al NerkoatneTis, fki CnewianiaytoTbCa y COPTUBHIl XOAbOI:

- — iHthopmaTmBHi 6ioMexaHiuHi XapakTepUCTUKK, L0 BNANBAIOTL Ha AOCATHEHHS CMOPTUBHOIO pe3ynbTarty

HOYHOI onopm (BignoBsigHo r = -0,78 Ta  rno6a mMaxoBoi Horu (r = —0,59) Ta 3ru-  akuii onopu (r = —0,58) Ta NOTYXHicTb
r = —0,80), KyTOBa LUBMAKICTb 3rMHAH- HAHHA MIEY0BOro cyrnoba (0QHOWMEH-  BifLITOBXYBaHHS (r=-0,78) y (hasi oan-
HS1 KYNbLLOBOrO Cyrno6a MaxoBoi HOMWM  HOI KiHLiBKW) y (ba3i OAWHOYHOI OMO-  HOYHOI OMOPW, CNiBBIAHOLLEHHS MOTYX-
(r = -0,53), posruHaHHs KoniHHOro cy- pu (r = —0,36), peaynbTytoda cuna pe-  HOCTI A0 AOBXUHU KPOKY (r = -0,39).

R Ty . 13



2/2023

MepcnekTMBM nojanbLMX AochHi-
LXeHb nepenbayatoTb po3pobKy MeTo-
J0NOrii TEXHIYHOT NiAroTOBKM Y CUCTEMI
6araTopiyHOro YAOCKOHANEHHA y Cnop-
TWUBHIN X0Ab0i Ha OCHOBI PO3P0OKK 6a-
raTo(PyHKUiOHANbHUX  BiOMEXaHi4HUX
Mofesieli TeXHiKu 3 ypaxyBaHHAM iH-
dhopmaTuBHUX 6GiOMEXaHIYHUX Xapak-
TEPUCTUK TEXHIYHUX Al CNOPTCMEHIB,
NPeACTaBIeHNX y AaHiil cTaTTi.

KoHdpnikT inTepecis. ABTopn 3asB-
NATb, WO BIACYTHIA OYAb-AKNIA KOH-
(hnikT iHTEpECiB.
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