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AHoTanis

Merta KOCTig)KeHHS — BU3HAYEHHs YaCOBMX XaPAKTEPUCTUK BUKOHAHHSA (a3 CTapTy: «CTPUOOK» Ta «I10-
JTT» TiJ Yac CTapTy IUIABIAMM BYCOKOI KBamidikallil B CIOPTMBHOMY IIaBaHHi Ta MIBUIKICHOMY IIaBaH-

Hi B acrax 3i crapToBoi TyMOu.

Marepianu i meTogu. ¥ negaroriyHOMy JOCTIIPKEHHI IPUITHANIN Y4aCTh 8 CIIOPTCMEHOK CIOPTMBHOTO
IJIaBaHHs, 7 — IVIaBaHHA B Oi/1acTax, 4 — IJIaBaHHA B MOHO/MAcTax. [lmaBi 6ym/[ BUCOKOI KBani(’piKauiI:
cepeq, HUX TPU MaliCTPpM CIIOPTY MI>KHapOJHOTO K/IaCy, TPMHAJUATD MaiiCTPiB CIOPTY YKpaiHu Ta Tpu
KaH/IMZIaTV B MAJICTpU CHOPTY. Y HOCTi/PKEHHI peeCTpyBaluCa HACTYIIHI IOKa3HUKM: 4ac PyX0BOi pe-
aKuii, ropr3oHTa/IbHA MIBUAKICTD MONBOTY (Ha PiSHMX AiIAHKAX); IPUCKOPEHHA B IIObOTI (Ha pisHMX

IOiISHKaX).

PesynbraTn. PisHuis B ropM30HTasIbHIN MBUAKOCTI Ha MEPILIil JiMAHLI CTATUCTUYHO He JOCTOBipHA
(p > 0,05). CHOpTCMeHK! ITaBaHHA B 6imacrax TOKa3yIoTh 6inp1 BJICOKY HIBMIKICTD Ha Ii/IAHKAX 2 Ta
4, Ha pinAHLi 3 BUINY UIBUAKICTD ITOKA3yIOTh CIIOPTCMEHKY IIABaHH: B MOHO/MacTax (p < 0,001). Cropr-
CMEeHKM I/IaBaHHs B 6i/1acTax MOKa3yIoTh O1/IbII BUCOKI pe3y/IbTaTi y IPUCKOPEHH B IO/IbOTI Ha 1, 2
Ta 4 JIAHKaX, Ha AUIAHIE 3 61/bIle IPUCKOPEHHS 0Ka3y0Th CIOPTCMEHKM IUIABAaHHA B MOHO/IACTaX

(p < 0,001).

Bucnosxu. [onoBHMMM KpUTepisiMU JI/I1 IPOBENECHHS MOPiBHANBHOI XapAKTEPUCTUKM TEXHIKM BUKOHAH-
HsA CTapTiB JOLi/IbHO BUKOPUCTOBYBATH TaKi IIOKa3HMKM, IK 9aC PYXOBOi peakllii, TOpM30HTa/IbHa IIBIUJI-
KiCTb IONIbOTY, IPUCKOPEHHSA B IIO/IbOTI, IOKa3HMKM TPAEKTOPII IIOIBOTY.

BusnaveHo, o 9ac pyxoBoi peakxliii B CIOPTUBHOMY II/IaBaHHi € HaliMEHIINII, a IPK IJIABaHHi B MOHO-
nacrax — Hay6inpimit. Hajt6inbiry ropusoHTanbHy MBUAKICTD HOMBOTY CIIOPTCMEHKM ITOKa3yIOTh Ha 3
BULSIHL, Haltbinplre npuckopeHHs Ha AitstHLi 2. CHOPTCMEHKY IJIABaHHS B MOHO/IACTAX IIOKa3yI0Th Hali-
Oiyblire IpMcKOpeHHs Ha AULAHL 3. [/ Bubopy HaitOi/IbIl pallioHaNbHOI TeXHIKM BUKOHAHHA CTapTy ¥
IUIaBaHHi B 1acTax MoXke Oy TV BMKOPUCTaHA [pyra AMCKpUMiHAHTHA QYHKIIiS 3 aKIIEHTOM Ha Hai6inbIn

indopmaruBHi 3MiHHI.

KmiouoBi cmoBa: CIIOPTMBHE IV/IaBaHHA, IVIaBaHHA B 6i]'IaCTaX, IVZIaBaHHA B MOHO/TaCTax.

Bctyn

Sk i B 6araTtboX BUAAX CIIOPTY, Y CIIOp-
TUBHOMY IUIaBaHHI Ta WIBUAKICHOMY I/laBaHHi B
JlacTax CTapT Ma€ Bak/MBe 3Ha4eHHs. Bin HabyBae
TUM 6inpuIol Bary, YMM KOPOTIIA OUCTaHLis. Buac-
HO B3ATUI Ta BifMIHHO BMKOHAaHMUI CTapT JO3BOJIAE
CIIOPTCMEHY Ofpa3dy > BUIIEPENUTU CYIEPHUKIB Ta,

© Jlsmenko A.M., [lemosa 1.0., Omenpuenko T.O., 2019.
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Ha0OpaBIIM ONTMMAJIbHY HIBUAKICTb, IOKa3aTU Haii-
Kpallluii pe3y/bTart.

[InTaHHA TeXHiKM BUKOHAHHA CTapTy B IUIaBaH-
Hi po3INAfa€TbcA TaKMMM aBTOpaMy fK: IInmaToHOB
(2000), Kemnep (1987), Kayncunmen (1982), Buxymnos
(2003, ane B maHux pobOTax CTapT € TITBKU OFHUM 3
KOMIIOHEHTIB TeXHIKM IIJIABaHHHA, TOMY TaKWUM IAXiz
He J03BOJIsIE IMUOOKO NOCTiguTy mpoiiec. binbur me-
TA/JIbHO BYUKOHAHHS CTApPTiB PO3ITIIHYTO TAKUMU aBTO-
pamu sk: Fischer, and Kibele (2016), Tor, Pease, and
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Ball (2015), JKykos, [Imutpues, ta Bonkos (2008), are
i po60TH NPUCBAYEH] TIIBKM KIACUYHOMY IUIaBaH-
HI0. [IMTaHHIO BUKOHAHHA CTapTy NPy IIBUKICHOMY
IIaBaHHi B /lacTaX NPUCBAYEHO 3HAYHO MEHUIE JOCTIi-
IPKEHb, X04a pe3ynbTaTy CIIOPTCMEHIB i€l JUCUMILTI-
HJ Ha MD>KHApOJIHiNl apeHi JeKilbKa BMILi, HDXK IUIaB-
is. Hanpukan, 36ipHa komaHaa YKpaiHy 3 IJIaBaHHA
B 1acTax Ha BcecBiTHix Irpax 2017 3p06yma 4 6poH30Bi
Mepaii, a 36ipHa 3 raBaHHA Ha OnMiMIiCbKMX irpax
2016 - xopnoi. CamMe TOMY, A/ NMOJAIbIIOTO PO3BUT-
Ky IUIaBaHHA i IVIaBaHHA B JIACTaX HEOOXiTHO LIyKaTH
pesepBu [/ NiABUILEHHA Pe3y/IbTaTiB.

3arajibHa TeOpeTMYHa XapaKTepUCTUKA CTapTy 3
TyMOOYKY B CIIOPTMBHOMY IUIaBaHHi fo6pe Bifoma
(Bukynos, 2003; ITnatonos, 2000; IToTamnos, TnxoHOB,
Yepren, 2001; Capuenko, 2009) i1 Hepen6aqae BUKO-
HaHHA JIOTO Y TaKOMY NMOPAAKY: NONEepeNHs KOMaHa,
komaHnza «Ha crapT» Ta komanga «Mapur» (mocrpinom,
CUPEHOI0, CBUCTKOM).

3a mpaBuIaMy 3MaraHb, B CIIOPTVBHOMY IIJIaBaH-
Hi BUXiJjHe ITOJIO>KEHHA BMCOKOTO CTapTy MOXKe OyTu
00paHO 3 JIeKi/IbKOX BapiaHTiB: «Ipe6» CTapT; «TPeK»
CTapT; 3BUYAHUI CTapT (Fquap, 2006; 3aunH, Manmwo-
3eHKo, YebObikuH, 1997; [Tapdenos, B. A., [Tapdenosa,
JI. B., & Ilapdenos, A. B., 1990; Jlamenko, [lenosa,
Kosina, lenosa K.O., [lynuuk, 2013).

Y mBupKicHOMy IJTaBaHHi B JIacTaX CTapT BUKO-
HYETbCA 3 BUXIJHOTO IOJIOKEHHSA, 30BHI CXOXOT0 Ha
«rpeb» cTapT, 3 060B’A3KOBUM pO3TAIIyBAaHHAM HIr Ha
nepefHboMy Kpai Tym60uku. To6TO, mtaBerb, AKMit
craprye B 6i/acTax, HaBiTh P HasABHI MOXIMBOCTI
BUOpaTy BapiaHT BUXi/THOTO IO/IOXKEHH, He MAa€ MOX-
TMBOCTI, HAIPUKJ/IA[], BUKOHATU «TPEK» CTapT.

TexHiky cTapTy 3 TyMOOUKHM B 000X BOJHMX BU/AX
CIIOPTY MOXXHA YMOBHO PO3[IINTI Ha TaKi (asu: CTpu-
00K, IOJIIT y IOBITpi, CKOB3aHH, BUXIiJi Ha IOBEPXHIO 3
IIOYaTKOM IUIaBaibHUX pyxiB (J/lamenxo, [lenosa, Ko-
3ina, lenosa K.O., lynuuk, 2013; laxnuap, 2006).

I pinanka — cTpubOK (TpUBA€E JO MOMEHTY BifpuBYy
Hir Bify TyM60ukn). [TifroToBYi pyXu po3HOYMHAIOTHC
IiC/I BUKOHABYOI KOMAaHM 1 BUKOHYIOTbCS PYKaMM,
Tyny6oM Ta Horamu. [InaBelp 37iliCHIOE 3aMax pyKaMu
CIIOYATKY TPOXU BIIEPe-AOTOpH, a OTIM — Yepe3 60Kn
Hasaj, Iepemimiye Tynay6 BIiepef, OIyCKa€ rOIOBY HO-
HU3Y i BUKOHYE BAuX. Tyny0 NmpomoBXye pyxaTucs
BIIepe] i OfHOYACHO aKTVBHMM MaXOM PyKaMM BIIepef,
PO3IMHAHHAM Hil' Y KOTIHHUX Ta KY/IbLIOBUX CYITT06ax
BMKOHYETbCA BifIITOBXYBaHHA, AKE 3aKiHUYETbCA I10-
BHUM BUIIPSIM/IEHHSM YciX cerMeHTiB Tyny6a (Ruschel,
Araujo, Pereira, & Roesler, 2007; JIamenko, [enosa,
Kosina, lenosa K.O., [lynuuk, 2013).

II minsgHKa — MOJIT y MOBiTPi (TPMUBAE O MOMEHTY
3aHypeHHsA KucTell y Boxy). [lIBUAKiCTb MONMBOTY TYITY-
0a mIaBLA Ta JIOTO JOBXXMHA OO0YMOBIIIOIOTBCA CUJIOKO
Ta HaIIPAMKOM BiIIITOBXYBAaHHS, a TaKOX CIOTY4eH-
HAM JIOTO CTPUOKOBUX PyXiB. ONTHMMaNbHUM KyTOM

160

BIILOTY € KyT 10-20°. Ili yac monmpoTy Tymy6 npsammit,
PYKM Joropyu 3siMKHeHi, JO/IOHAMU oHK3Y. Tpaekropis
nepeMillleHHs Tila IJIaBLA y HONTbOTI AYronofioHO—
cxifHa 1o Hu3y. [JoBX1Ha NIO/IbOTY He NepeBUINYE 4 M i
TPUBAE aXK JI0 JOTUKY pyKaMU IIOBepXHi Boan. Bech mo-
JIT Ty/My6a IIaBLA BifOyBaeTbCs Ha 3aTPUMILL AMXaH-
HA (BMKynOB, 2003; Tanuap, 2006; JKykos, [IMurpues,
& Bonxkos, 2008).

III minsHKa — ckoB3aHHA. Ti/mo IIaBIA BXOAUTD Y
BOAY IpAMMM mif kyToMm 15-20°. Takuit kyT 3a6esme-
4ye HallMeHIIy IJIMOVHY 3aHypeHHA Ty/Tyba criopTcMe-
Ha y BOAYy — He 6inbiire 40—60 cM i HaliBMIIy IIBUAKICTD
Ta NOBXMHY CKOB3aHHA. TpaeKTOpiAd CKOB3aHHA Mae
RYTonoaibHo-cXifHy POpMy — CIOYATKy TYIyo mepe-
MIIYETbCA IOHU3Y BIIEpef, IOTIM TOPM3OHTA/IbHO i,
Ha KiHellb, ,OTOpY BIIEpefl, BUILIVBAIOYM Ha IIOBEPXHIO
(Tanuap, 2006; 3aunH, Mano3eHko, Ye6siknH, 1997).

IV pinAaxka - BUXiJj Ha MOBEPXHIO 3 IIOYATKOM II/Ia-
Ba/IbHUX PYXiB (TpMBa€ O MOMEHTY HOYATKY HEePIIOTo
LUKy PyXiB). Y Bcix crocobax IaBaibHi pyxu Imif
Yac CTapTy PO3IMOYMHAIOTHCA, KOU TYTyO CIOPTCMeHa
MarbKe HabOMDKAEThCS 10 IOBEPXHi BOAM, a MIBUAKICTD
nepemilieHHA Oyfe fopiBHIOBaTH abo0 JeIlo IepeBy-
IyBaT! AUCTAHLINHY WBUAKICTb NepecyBaHHA (JIg-
meHko, [lenosa, Kosina, [lenosa K.O., Jynuuk, 2013).

IIpu crapri cTpubKOM 3 TYMOOYKM BUKOHAHHSA
CIIOPTCMEHOM IITIaBA/IbHUX PYXiB y KOXXHOMY CIIOCO-
0i CTIOPTUBHOTO I/TaBaHHSA Ma€ NEeBHY Crelundiky, sKa
3YMOBJIIOETBCS OCOOMBOCTAMI JTOKOMOLi Ta IIPaBu-
JIaMM 3MaraHb BUMY CIIOPTY.

Amnarmis miTepaTypu [O3BONMB BU3HAYNUTH XapakK-
TEePUCTUKM CTApPTy KpoleM Ta barepdisem, mo 3a
HNPUITYIIEHHAM MOXYTb 3 YCIIiXOM 3aCTOCOBYBATHCA
IUIABIIMU B JIaCTaX, Ta 00’€gHATH iX B YOTHPYU IPyIN
(Fischer, & Kibele, 2016; I'anuap, 2006; Kennep, 1987;
YepHoB, 2007):

1 rpyna — OKa3HUKMY, AKi 3a/1eXaThb Bifj BapiaHTa
CTapTy, ajie He 3a/IeXXarh Bij kBastidikarii masuis (Bu-
XiJiHe IO/NOXKeHHA Ha CTapTi, 4ac MiiIrOTOBYMX PYXiB,
4ac IONbOTY, BUCOTA IIOJbOTY, BEPTUKAIbHA LIBI/J-
KiCTb IIONIBOTY);

2 rpymna — IOKa3HUKM, IO 3a/Ie)KaTh Bif BapiaHTa
crapry i Bif kBamidikanii maBLs: yac BiAIITOBXyBaH-
HA BiJl CTapTOBOI TYMOOUYKV; AMHAMi4Hi ITOKa3HUKU
BifIIITOBXYBaHHA (BeMYMHA BEPTUKAJIBHUX i ropu-
30HTA/IBHMX 3YCU/Ib, TPAJi€HT CWIN); KYyT BifIITOBXY-
BAaHHA; YaC 3HAXOMKEHHA CIIOPTCMEHA Ha OIIOpi; IO-
Ka3HUKM TPAEKTOPII IObOTY; KyT BXOAY Ti/la I/IaBLs B
BOJY; YaC KOB3aHHS JI0 IO3HAUKM CTApTOBOTO Bifipi3Kka;

3-TA rpyma — IOKa3HUKMY, AKi BU3HAYAIOTHCA KBasli-
¢ikariero mIaBLA: Yac pyXoBoi peaxiiii, rOpM30HTaIb-
Ha MIBUJKICTb IIONIbOTY, LIBUIKICTh KOB3aHHs; 9ac I10-
JONIaHHA CTapTOBOIO BifjpisKa.

IIpn anamisi TeXHiKM BMKOHAHHA CTApTiB y CIOP-
TUBHOMY II/IABaHHI Ta IiIBOTHOMY CIOPTI B IIJIABaHHI
B JIaCTaX BUCOKOKBa/Ii(piKOBaHMX CIIOPTCMEHIB JOIIi/Ib-
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HO BMKOPMCTOBYBATM IOKa3HUKM IPYTOi Ta TPeTbol
rpymy, 60 caMe BOHU 3aJIeXaTh Bifl KBaridikaril.

Crenudika 3marajabHOI AifAMBHOCTI NIaBLiB y
CIOPTMBHOMY Ta IIBUIKICHOMY II/IaBaHHi B JIACTaX 3Y-
MOBUJIA IOCTAaHOBY METY HAYKOBOTO JOCTIIPKEHHS, AKa
IIO7IATaJIa y BUSHAYEHH] IIOPIBHAHANIBHIX XapaKTePC-
TUK i BTaCTUMBOCTEN BUKOHAHHA CTAPTIB Y IIaBaHHI
i MBMUKICHOMY IIaBaHHI B JIacTax I IOJAIbLIOTO
BIIOCKOHAJIEHHA CTapTY.

Mema docnioxncerHs — BUSHAYEHHS YaCOBUX Xapak-
TEPUCTUK BUKOHAHHA (a3 CTApTy: «CTPUOOK» Ta «II0-
JIT» Iif 9ac CTapTy IJIABISIMM BUCOKOI KBastidikamii B
CIIOPTMBHOMY IIaBaHHi Ta LIBUAKICHOMY IIJIaBaHHI B
JlacTax 3i CTapTOBOI TYMOM.

MarTtepianu i meToan

YyacHuku 0ocnioxeHHsA

Y mepgarorivHOMy HOCTiZPKeHHI IPUITHAIYN Y4acThb
8 CIIOPTCMEHOK CIIOPTUBHOTO IVIABAHHA, 7 — I/ITABAHHA
B Oiacrax, 4 - IIaBaHHA B MOHO/MacTax. [DraBii Oymm
BUCOKOI KBastidiKaii: cepes HUX TPy MaiiCTpu CHOPTY
MDKHApPOJHOIO K/Iacy, TPMHAAUATD MaiICTPiB CIOPTY
YKpaiHy Ta Tpy KaHAUATY B MaliCTPU CIIOPTY.

OpeaHizayis 00CnioxeHHS

B po6oTi 3acTocOBaHi HACTYIIHI METOAY Ta METO-
OUKU NOCiJPKEHHA: aHaJliTUYHUIL OIJIAJ JiTepaTypu
(HaykoBoOi, MeTOAMYHOI, CIeliaNbHOI), apXiBHUX Ma-
TepianiB, nepioguku. Ilegaroriuni cnocTepeskeHHA i3
3aCTOCYBaHHAM BifleoMeTpii. Bineomerpia nposonu-
J1acs 3a IOIIOMOTIOI0 3aKpiIIeHol BifleoKaMepu B Miclii,
3 AKOTO BUJHO CTapTOBY TyMOy Ta Ai/lAHKY GaceitHy
6inpie 5 M Bif TyMOu. /11 OAAIbIIOrO BU3HAYEHH
Tpa€eKTOpii HONbOTY, Ha GOPTUK B3JOBX BaHHU Oaceil-
HY Bifj cTapTOBOI 6y/I0 HAHECEHO PO3MITKY 3 KPOKOM
0,5 M, a Ha CTiHy HaHEeCEHO pO3MITKy 3 KpokoM 0,1 m
(cxemaTmyHMIT BUITIAL HaBefeHO Ha puc. 1). Ha Bigeo-
3anuci 3i mBuakicTio 100 kafpiB B cekyHAy dikcysa-

7I0CcA BUKOHAHHA CTapTy CHOPTCMEHOM TIiJi CTapTOBUIt
curHan. Orpumannit Bifeosamnuc 6yn1o posgineHo Ha
Kagpu 3a goromorow mporpamu Free Video To JPG
Converter, e KOXeH KaJp Bifo6paxkaB IOMOXKEHHA
CIIOPTCMEHa B MOMEHT 4acy 3 inTepsanoMm 0,01 ¢, mo
TO3BO/IM/IO BU3HAYATY YaCOBi IIOKA3HMKY Ta TPAEKTO-
piio pyXy Ipy BUKOHaHHI CTapTy.

I TeopeTudHOi iHTepIpeTalil Ta MOACHEHHA
IPUYYH Ta HACTI/IKIB, CTPYKTYPHUX i QYHKIIIOHAIbHNX
XapaKTePUCTUK JOCTiPKyBaHUX SBUILL BUKOPUCTOBY-
Ba/IVCSI METOAY flia/leKTUYHOI Ta GOpMaIbHOI JTOTIiK.

IIpu aHanisi TeXHiKM BUKOHaHHA CTapTiB y CIOp-
TUBHOMY II/IaBaHHi Ta IiJBOHOMY CIIOPTi B IJIABaHHI
B JIACTaX BMCOKOKBaTi(hiKOBaHMX CIIOPTCMEHIB BUKO-
PUCTOBYBaINCA NMOKa3HUKM OPYTOi Ta TPeTbOl IPyIM.
Y mocmimKeHHi peecTpyBanucs HaCTYIIHI MIOKa3HUKIN:
Yac pyXxoBoi peaklii, TOpM30HTa/AbHa MBUIKICTD I10-
NbOTY (Ha Pi3HMX Ji/IHKAX); HPUCKOPEHHS B IIOJIbOTI
(na pi3HMX finsHKaX).

KoykeH nokasHMK, KpiM 4acy pyXoBOi peaxiiii, BU-
3HA4aBCsA Ha JinAHKax Big 0 3 kpokoM 0,5 M; IinAHKA
1 - Bigcranp 0,5 M Bif Kpaio TyMOOYKY; AiIsTHKA 2 —
BigcTaHb Big 0,5 M 1o 1 M i Tak gani.

CmamucmuyHul aHanis

O6uncmioBanucs Taki mapameTpu: cepente apud-
MeTH4He (X), CTaHZapTHe KBaJpaTU4He BiIXWIEHHS
(s), t—-xpurepiit CTbIofieHTa, 3ilICHIOBABCS JUCKPVMI-
HaHTHUII aHaTi3.

PesynbraTtin

PesynpTaTi mpoBefeHMX NefaroTiyHUX CIOCTe-
peXeHb TEXHIKM BUKOHAHHA CTApTiB Y CIIOPTUBHOMY
IJIaBaHHi Ta MiJBOJHOMY CIIOPTi B IVIaBaHHI B /1acTax
B IIpOIieci aHajli3y BifeoMmaTepialiB NpefCcTaBlIeHO B
Tabm. 1-3.

Pesynbprati AMCKpMMiHAaHTHOTO aHa/i3y CBifi4aTh,
110 CHOPTCMEHK! CIHOPTMBHOIO INIABAHHA, I/IABAHHA
B OillacTax Ta IIaBaHHS B MOHOJIACTAX 3a TAKMMM I10-

50

g

RN QU I -

Puc. 1. Cxematuute Bifo6paxeHHsI IpOBefieHHS BineoMeTpii

TM®B, 2019, Tom 19, N2 4

161



ISSN 1993-7989 (print). ISSN 1993-7997 (online). Teopis ma memoouka gizu4Ho20 suxosdHHs. Tom 19, Ne 4

Ta6muus 1. PesynpraTyt aHasmisy TeXHiKY BUKOHAHHA CTapTiB Y CIOPTMBHOMY IUIaBaHHI Ta MiJBOXHOMY CIIOPTi B I/IaBaHHI

B JIaCTax
Ne IMokxasHmk Bup nmaBaHHsA n X s A F p
1. Yac pyxoBoi peakuii, ¢ CriopTuBHe I/IaBaHHA 8 ,813 ,027
ITnaBanua B 6inacrax 7 855 ,029 129 54,132 ,000
IInaBanHs B MOHOMAacTax 4 1,100 ,088
2. TopusoHTanbHa MBUAKICTH MONMBOTY, M/c CIIOpTMBHE I/IaBaHHA 8 2,107 ,011
(1 pinsrka) ITnaBanHA B 6inmacTax 7 2,180 309,794 2,080 ,157
IInaBaHHs B MOHOMAacTax 4 1,937 ,056
3. TopusoHTanbHa WBUAKICTH MOMBOTY, M/c CIIOpTMBHE I/IaBaHHA 8 4,592 ,081
2 minsaHKa ;
2n ) [InaBanHA B 6inmacTax 7 4,993 053,035 223,665 ,000
IInaBaHHs B MOHOMAacTax 4 3,821 142
4, TopusoHTanbHa WBUAKICTE MOMBLOTY, M/c CIIOpTMBHE I/IaBaHHA 8 5,148 ,040
(3 minsHKa) :
IInaBaHHA B 6inmacTax 7 5,491 ,168 ,056 134,222 ,000
IInaBanHs B MOHO/MAacTax 4 6,255 ,066
5. TopusoHTanbHa WBUAKICTH MOMBbOTY, M/c CIIOpTMBHE N/IaBaHHA 8 4,797 ,046
(4 minsnka) IInaBauHs B 6iacTax 7 4,904 ,061 129 54,033 ,000
IInaBaHHA B MOHOIACTax 4 4,584 ,018
6. ITpuckopenss B monpoti, M/c? (1 ginsguka) CropTuBHE IIaBaHHS 8 8,906 ,062
ITnaBaHHA B 6imacTax 7 8,530 ,048 ,007  1124,55 ,000
IInaBaHHS B MOHOMACTaxX 4 7,402 ,024
7. ITpuckopeHHs B onmboTi, M/c? (2 finAxnka) CHOPTUBHE ITABaHHA 8 22,586 132
ITnaBaHHA B 6imacTax 7 29,604 ,507 ,003  2555,59 ,000
IT/1aBaHHA B MOHOJIaCTax 4 15,227 ,085
8 ITpuckopeHHs B onmboTi, M/c? (3 finAHka) CHOPTMBHE ITABaHHA 8 6,438 ,052
ITnaBaHHA B 6imacTax 7 5,592 ,099 ,000 31176,6 ,000
IInaBaHHS B MOHO/MACTax 4 29,750 ,354
9. [TpuckopenHs B monboti, M/c? (4 ginsiaka) CriopTUBHE IUIaBaHHS 8 -2,267 ,449
II1aBanHA B 6iacTax 7 -4,870 ,348 012 682,494 ,000
IInaBanHs B MOHOMAacTax 4 -15,28 1,049

KasHMKaMU fK, YaC PyXOBOi peakIlii, TOpM3OHTaIbHa
IIBMAKICTh NONBOTY (Ha pi3HUX [iNAHKAX); MPUCKO-
PeHHsA B HONMbOTI (Ha pi3HUX [i/NAHKAX) CTATUCTUYHO
IOCTOBipHO Bifpi3HAIOTbCA ofHa Bif ogHOI (p < 0,001).
TopnsoHTanpbHa WBUAKICTD MONBOTY Ha 1 HinAHLI y
NpeNCTaBHNID BCIX BUAIB IJITaBaHHA PI3HUTBHCA CTa-
TUCTUYHO HepocToBipHO (p > 0,05). Haitb6inpmy ro-
PU3OHTA/IbHY MIBUIKICTD CIOPTCMEHKM IIOKa3yIOTh
Ha 3 ginanni. Hai6inpine mprcKopeHHs CIIOPTCMEHKN
MOKa3yoTb Ha 2 JiNAHLI, Ha 3 AiIAHLI NPUCKOPEHHA
3pOCTae INIIE y IPYTIi CIIOPTCMEHOK IVIABAHHSA B MOHO-
nacrax (guB. Tabm. 1).

Y Tabmmui 2 HaBefeHi HOPMOBaHI i CTPYKTYpHI
KoedillieHTV KaHOHIYHOI AUCKpUMiHaHTHOI QyHKI].
g po3pisHeHHA MiATOTOBIEHOCTI CIOPTCMEHOK BCiX
BUJIiB IVIaBaHHs HEOOXiJTHO OPiEHTYBATMCS Ha BeNlu-
YMHY NIPUCKOPEHHA Ha 3 [iNAHLI, A po3pisHEHHA

CIIOPTCMEHOK fKi creliani3yloTbcsa B 6inactax i Mo-
HOJIACTax HeoOXiTHO BPaxOBYBaTH BEIMYNHY IPUCKO-
peHHs Ha apyriit giaHni (r = 0,581; p < 0,05).

Y Tabnuui 3 HaBeeHi pe3ynbTaTy MOPiBHAIBHOTO
aHasli3y OKa3HMKIB y CIOPTCMEHOK ITaBaHHA B 6imac-
Tax i MoHoMacTax. Kpauuii yac pyXxoBoi peaxiiii moka-
3YI0Th CIIOPTCMEHKM ITaBaHHA B 6inacrax (p < 0,001).
PisHnuA B ropM3OHTa/IbHIN IBYKOCTI Ha NP Ai-
JISTHL{ CTaTUCTUYHO He focToBipHa (p > 0,05). Cioprc-
MEHKM II/TaBaHHA B 6ilacTax IOKasyITh OilbII BUCO-
Ky IIBUJKICTDh Ha AilAHKax 2 Ta 4, Ha AiNAHL 3 BUILY
MIBUJKICTb TOKa3yIOTb CHOPTCMEHKM IIJIaBaHHSA B
MoHomacTax (p < 0,001). CnopTcMeHKNM IUIaBaHHSA B
6inacTax MOKasyIoTh OiIbII BUCOKI pe3ybTaTy y IpH-
CKOPEHHi B IIO/IbOTI Ha 1, 2 Ta 4 fiNAHKaX, Ha NiNAHLT
3 6inble IPUCKOPEHHS ITIOKAa3yITh CIOPTCMEHKN II/Ia-
BaHH: B MOHO/MacTax (p < 0,001).
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Ta6muusa 2. Pesynbraty AMCKpUMIHAHTHOTO aHAIi3y

HopmogaHi koedinienTn CrpyKTypHi KoedinieHTn

Ne IToxa3Huk
1 2 1 2

L Yac pyxoBoi peakiiii, ¢ -1,796 ,557 ,019 ,053%
2. Topy3oHTa/IbHA IWBUAKICTb ONBOTY, M/C (1 HinAHKa) ,395 -,074 -,004 ,008*
3. Topu3oHTambHA IIBUAKICTD MONBOTY, M/C (2 AinAHKa) ,464 -,133 -,039 ,106*
4. TopusoHTanbHa WBKUAKICTH MONBOTY, M/C (3 AisHKA) -,672 ,957 ,028 ,136*
5. Topy3oHTa/IbHA IBUAKICTD IONBOTY, M/C (4 HiNsHKa) 1,315 -,650 -,019 ,051%
6. ITpuckopenHs B 0omboTi, M/c? (1 finsaHKa) ,016 =217 -,083 -,339*
7. ITpuckopeHHs B monboTi, M/c? (2 finsiHKa) -1,255 1,346 -121 ,581*
8. ITpuckopeHHs B oboTi, M/C? (3 finsHKa) 1,949 ,222 ,479% ,389

9. ITpuckopeHHs B ObOTI, M/C? (4 finsHKa) -,186 ,239 -,067 -,227*

Ta6muisa 3. IIopiBHAHHA pe3y/IbTaTiB TeXHIKM BUKOHAHHSA CTAPTIB Y MiJBOXHOMY CIIOPTi B II/IaBaHHI B IaCTax

Ne IloxasHuk Bup nraBaHHA N X s t P
1. Yac pyxoBoi peaxui, ¢ ITnaBanusa B 6imacrax 7 ,855 ,029
-6,893 ,000
IT/raBaHHA B MOHO/IACTax 4 1,100 ,088
2. TopmsonTampHa MBMUAKICTH MOMBOTY, M/C [InaBaHHSA B 6imacTax 7 2,180 ,309
(1 minsaka) 1,525 ,162
IInaBanHs B MOHOMAacTax 4 1,937 ,0563
3. FopM30HTaiIbHa IIBUIKICTD MOJIbOTY, M/C IDnaBaHHH B 6iacTax 7 4,993 ,0539
(2 minsanka) 20,029 ,000

IT/raBaHHA B MOHO/IACTax 4 3,821 ,142

4, FopMsoHTaana BUAKICTD IIO/IbOTY, M/C IInaBaHHA B OiacTax 7 5,491 ,168
(3 minanka) -8,532 ,000

ITnaBaHHA B MOHOJIACTaxX 4 6,255 ,066

5. TopmsoHTanbHA MBUAKICTD MONBOTY, M/C [IjnaBaHHsA B Giacrax 7 4,904 ,061
(4 minsuka) 9,948 ,000

IT/raBaHHA B MOHO/TACTax 4 4,584 ,018

6. Ilpuckopenss B monboti, M/c* (1 ginsgHKa) [IaBaHHsA B 6imacrax 7 8,530 ,048
42,398 ,000

IT/raBaHHA B MOHO/MACTax 4 7,402 ,024

7.  IlpuckopeHHs B HonboTi, M/c? (2 AinsAHKA) [InaBanmus B 6imacrax 7 29,604 ,507
54917 ,000

IT/raBaHHA B MOHOJ/IACTax 4 15,227 ,085

8.  IlpuckopeHH: B OnmboTi, M/c? (3 fi/siHKA) [TnaBanus B Ginacrax 7 5,592 ,099
-174,98 ,000

IT/raBaHHA B MOHOJ/TACTax 4 29,750 ,354

9.  Ilpuckopenns B monboti, M/’ (4 finsanka) IInaBanus B 6imacrax 7 -4,870 ,348
24,798 ,000

IInaBaHHA B MOHOJIACTax 4 -15,280 1,049

Aunckycia

Y pob6ori 6yro 3iiiCHeHO TIOPiBHAHHA TEXHIKM BU-
KOHAHH:A CTAPTIiB Y CIIOPTMBHOMY II/IaBaHHI Ta ILIBWUJ-
KiCHOMY IUIaBaHHi B 71acTax M/ IOJA/bIIOrO BJOCKO-
HaJIeHHA CTapTy y IVIaBaHHI B /IaCTax.

OrpumaHi pesynbTaTi JONOBHIOTH [aHi HAYKOBIIiB
npo ocobnmBocTi ctapTy y mnaBaHHi (Benjanuvatra,

TM®B, 2019, Tom 19, Ne 4

Edmunds, & Blanksby, 2007; Benjanuvatra, Edmunds,
& Blanksby, 2007; Vantorre, Chollet, & Seifert, 2014).
AHari3 pe3y/nbTatiB JO3BO/IMB BU3HAYNUTY OCOO/N-
BOCTI CTapTy y IZIaBaHHi Ta IIBU/IKICHOMY IIJIaBaHHi B
7acTax: [ pO3pi3HEHHA TEXHiKM BUMKOHAHHA CTapTy
CIIOPTCMEHOK BCiX BUJiB IUIaBaHHA HeOOXifHO opi-
€HTYBaTVCs Ha BeIMYMHY IPUCKOPEHHA Ha 3 HiNAHLY,
IJIs pO3Pi3HEHHA CIIOPTCMEHOK AKi CIIeLiai3yloThCsa
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Puc. 2. Ipadiune BinoOpaxeHHs pe3ynbratiB Knacudikaii
(1 - ciopTuBHe nTaBauHs; 2 — wiaBaHHA B 6inacrax; 3 —
IIJTaBaHHA B MOHOHaCTaX)

B OimacTax i MOHO/MAcTaX HEOOXifHO BpaXOBYBaTH Be-
NVYVHY NPUCKOPEHHA Ha Apyriit pinsauni (r = 0,581;
p < 0,05), wo migrBepmxye pani Fischer, and Kibele
(2016); Tanuap (2006); Kennepa (1987); YepHosa (2007)
IIPO 0COOMMBOCTI BUKOHAHHS CTAPTIB y IUIABaHHI.
JVcKpuMiHAaHTHUI aHA/Ii3 Mi[TBepAUB, 10 TeXHiKa
CTapTy y BCiX BUJaxX IVIaBaHHS Ma€ CBOI 0COOMMBOCTI.
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Ipadiunmit marepian HaBemeHMiI Ha puc. 2 CBif-
YUTDb PO 3HAYHY PISHMUIIO B TEXHIili CTApTy IIaBLiB
B MOHOJIACTaXx.

[ BuOOpy Haitbib1I paljioHa/IbHOI TEXHIKY BU-
KOHAHHA CTapTy y IUIABaHHI B JTaCTaX MOXe OyTU BU-
KOPMCTaHa Apyra JUCKPMMiHAaHTHA (QYHKIIiA 3 aKIleH-
TOM Ha Hait6inbuI iHpopmaTBHi 3MiHHI (AUB. TA0I. 2).

BucHOBKM

IIpoBenennit aHamni3 niTepaTypu 03BOINB BU3HA-
4TI 0COOMMBOCTI TEXHIKM HO{OTAHHS CTAPTOBUX Bifi-
Pi3KiB Y CHOPTMBHOMY IUIaBaHHi Ta MIBUIKICHOMY Il/Ia-
BaHHI B /lacTaXx. Byno 06IpyHTOBaHO, 1[0 TOOBHUMM
KpUTEpiAMU ISl TIPOBENEHHA NMOPiBHANDHOI XapaKTe-
PUCTMKU TEXHIKM BUKOHAHHS CTAPTiB JJOLIIbHO BUKO-
PUCTOBYBATU TaKi IIOKa3HMKM, AK 9aC PyXOBOi peakuil,
rOPU3OHTa/IbHa WIBUKICTD IIONIBOTY, IPUCKOPEHHA B
IIOJ/IbOTI, IIOKA3HUKM TPAEKTOPIi IIONIBOTY.

BusHaveHo, 110 Yac PyXOBOi peakllii B CIIOPTUB-
HOMY IIJIaBaHHi € HaliIMEHIINII, a IIPK IUIABaHHI B MO-
HO/MacTax — Haitbinpmmit. Haitbinbury ropusoHTamb-
HY IIBUIKICTb IOJIBOTY CIIOPTCMEHKM IIOKa3yITbh Ha
3 pinaHni, Halibinblle NMPUCKOPeHHA Ha AiMAHLI 2.
CnopTcMeHKM ITaBaHHA B MOHOJIACTaX MOKa3yIOTb
Hai161/IbIlIe IPUCKOPEHHS Ha AIISHI 3.

KoHdnikT iHTepecis

ABTOpPM 3asAB/IAIOTH PO BiACYTHICTD KOHQIIKTY
iHTepecis.
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CPABHUTEJIbHAA XAPAKTEPUCTUKA TEXHUKIA
BbIMOJIHEHUA CTAPTOB B CTOPTUBHOM NMNJIABAHUU
N CKOPOCTHOM NMNJIABAHN B NIACTAX

JIamenko A.H.', lenoBa I1.A.%, Omenbuenko T.A.?
123X apbKOBCKMIT HAIIVIOHAIbHBIN Nefgarornyeckuii yausepcuteT umenu [.C. CkoBopopsl

Pedepar. Cratps: 7 c., 3 Tabmn., puc. 2, 17 UCTOYHUK.

Ienb mccimemoBaHUA - OIpeAeNNUTDb
BpeMeHHbIe XapaKTePUCTUKY BBIIOJTHEHNA (a3 cTapTa
«OTTAJIKMBaHNe» I «IOJIeT» BO BpeMsA CTapTa IJIOBIIa-
MM BBICOKOJ KBa/mMduKanuy B CIOPTUBHOM IlIaBa-
HUM ¥ CKOPOCTHOM IIJITABAaHWMM B JIACTaX CO CTapTOBOM
TYMOBL.

Marepuansl 1 MeToAbl. B megarormyeckoM muc-
C/IelOBaHNM IPUHAIYU y4acTue 8 CHOPTCMEHOK CIOp-
TUBHOTO IJIaBaHUfA, 7 — IUIaBaHUe B Owmmacrax, 4
- IUIaBaHMe B MOHOJIACTaX. IIJIOBIbI OBIIN BBICOKOI
KBa/MUKALUI: CPEAV HUX TPU MacTepa CIOPTa MeX-
IOYHapOJHOrO Kjacca, TPMHAALATh MacTepoB CIIOpTa
Ykpaunpl 1 Tpu KaHAKMAATa B MacTepa cnopra. B mc-
C/IelOBAaHUM PETUCTPUPOBANNCDH CAEAYIOLe 1T0Ka3a-
TeJIN: BpeMs JBUTATe/IbHON peaKLny, TOPM3OHTaTbHAs
CKOPOCTb Io71eTa (Ha Pa3HBIX YYacTKax), yCKOpeHue B
noneTe (Ha PasHBIX yYaCTKaAX).

Pesynprarbl. Pasauna B ropMsoHTanbHON CKO-
pOCT) Ha IIepBOM Y4acTKe CTAaTHMCTMYECKM He [JOCTO-
BepHa (p > 0,05). CnopTcMeHKM ITaBaHuA B OmIacTax
II0Ka3bIBAIOT 60JIee BLICOKYIO CKOPOCTD Ha y9aCTKaxX 2 1
4, Ha yyacTKe 3 6071ee BBICOKYIO CKOPOCTD IIOKa3bIBalOT
CIIOPTCMEHKM IUIaBaHMs B MOHonmacTax (p < 0,001).
CHopTcMeHKN ITaBaHKsA B OM/IACTaX IOKa3bIBAIOT 00-

Jiee BBICOKI€ Pe3y/IbTaThl B YCKOPEHNUN B IIOJIeTe Ha
1, 2 u 4 y4acTKax, Ha y4acTke 3 Oosbliee YCKOpeHIe
IIOKa3bIBAIOT CIIOPTCMEHKY IIABaHNSA B MOHOJIACTax
(p <0,001).

BroiBoppl. Kak Kputepun fist IpoBeeH st CPaBHI-
TE/bHOI XapaKTePUCTHUKY TEXHVMKI BBIIIOTHEHVISI CTap-
TOB 11e/IeCOOOPA3HO UCIO/NIb30BATh TaKVe II0Ka3aTey,
KaK BpeMs [BUTATe/IbHOI PeaKIy, TOPU3OHTAIbHAS
CKOPOCTb IIOJIeTa, YCKOPEeHMe B IOJIeTe, IOKa3aTen
TPaeKTOPUM TOTIETA.

OmpeneneHo, YTO BpeMs IBUTATEIbHOI peaKLuy B
CIIOPTMBHOM IUIaBaHMY €CTh HaMIMeHblllee, a IIPY IIa-
BaHUM B MOHOJACTax — Haumbonburee. Hanbomnpiryio
TOPM3OHTAJIIBHYI0 CKOPOCTb IOJIeTa CIIOPTCMEHKMU
IIOKa3bIBAIOT Ha 3 y4acTKe, Haubosblllee YCKOpeHe
Ha y4yacTke 2. CIIOPTCMEHKM IIaBaHMA B MOHOJAC-
TaX MMOKa3bIBAIOT HaMbOblee YCKOPEHUe Ha y4acT-
ke 3. [Ins Ber6Opa Hambosmee paloOHaIbHON TeXHUKU
BBITIIOJIHEHS CTAPTA B IVIABAHVM B IACTAX MOXKET OBITDH
JVICIIO/Ib30BaHa BTOPAst JUCKPUMUHAHTHAs QYHKINS C
aKI|eHTOM Ha Hanboree MHPOPMaTVBHbIE ITepeMeHHBbIE.

KiroueBble croBa: CriopTUBHOE IIaBaHue, I/IaBa-
HIe B OM/TaCTaX, ITaBaHMe B MOHO/IACTAX.

COMPARATIVE ANALYSIS OF STARTING TECHNIQUE
IN COMPETITIVE SWIMMING AND FINSWIMMING

Liashenko A.M.!, Dielova 1.0.2, Omelchenko T.O.?
L23H. S. Skovoroda Kharkiv National Pedagogical University

Report. Article: 7 p., 3 tabl,, 2 fig., 19 sources.

The study purpose was to determine time
characteristics of the start phases: “jump” and “flight”
performed by highly-skilled swimmers in competitive
swimming and finswimming during the start from the
starting block.

Materials and methods. The participants of the
pedagogical study were 8 competitive swimming fe-
male athletes, 7 — bifin swimming athletes, 4 - monofin
swimmers. The swimmers were highly-skilled: among
them were three international masters of sport, thir-
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teen masters of sport of Ukraine, and three candidate
masters of sport. The study recorded the following in-
dicators: motor reaction time, horizontal flight speed
(in different sections); flight acceleration (in different
sections).

Results. The difference in horizontal speed in the
first section is not statistically significant (p > 0.05).
The bifin swimming athletes show higher speed in sec-
tions 2 and 4; in section 3, higher speed is shown by the
monofin swimmers (p < 0.001). The bifin swimmers
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show higher results in flight acceleration in sections 1,
2 and 4; in section 3, higher acceleration is shown by the
monofin swimmers (p < 0.001).

Conclusions. For comparative analysis of the start-
ing technique, it is advisable to use such indicators as
motor reaction time, horizontal flight speed, flight ac-
celeration, and flight trajectory indicators as the main
criteria.

The study found that the time of motor reaction
in competitive swimming is the shortest and it is the

longest in monofin swimming. The athletes show the
highest horizontal flight speed in section 3, the high-
est acceleration in section 2. The monofin swimming
athletes show the highest acceleration in section 3. The
second discriminant function with the emphasis on the
most informative variables can be used to select the
most rational starting technique in finswimming.

Keywords: competitive swimming, bifin swim-
ming, monofin swimming.
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Abstract

The study purpose was to substantiate theoretical and methodological grounds and the concept of a
research program of the training process based on modeling of individual components of the young
gymnasts training system.

Materials and methods. The study involved: 30 gymnasts — 3rd senior category, 30 gymnasts — 2nd senior
category, 26 gymnasts — 1st senior category. Young gymnasts participating in the experiment received
athletic titles from the 1st category to master of sports (1st c. — 18 persons, CMS - 15 persons, MS - 12),
won competitions of different levels.

To substantiate the research program, the study used the following methods: modeling, systems approach,
methods of theoretical analysis and generalization to reveal the essence, leading development trends of the
young gymnasts’ training system and to define theoretical prerequisites and methodological approaches

to its further improvement; pedagogical testing, methods of recording sensorimotor reactions, methods
of recording the cardiovascular system state, observation and pedagogical experiment to determine young
gymnasts’ model characteristics, modes of training loads; methods of mathematical analysis (logistic and
asymptotic functions) to determine the regularities of allocating the means of primary focus during motor
abilities development, teaching gymnastic exercises and training for competitions; mathematical methods
of planning multifactorial experiments to study the regularities of motor abilities development, teaching
process and training for competitions. The obtained experimental material was processed using statistical
analysis software (SPSS 20).

Results. The developed conceptual approaches to determining the normative characteristics of training
loads in the process of young gymnasts’ training include: analysis of the effects of different modes of
training on a change in the functional state; determination of the optimal increase in the functional state
indicators; calculation of a mode of training that can ensure the optimal increase in the indicators of young
gymnasts’ functional state.

Conclusions. The developed research program makes it possible to define the regularities of motor abilities
development, teaching gymnastic exercises and training for competitions; to obtain the models of young
gymnasts’ training process. As a result of implementing the research program, the study substantiated
factorial designs for studying the influence of modes of alternation of exercises and rest on the effectiveness
of motor abilities development, motor skills formation, and the effectiveness of training young gymnasts
for competitions.

Keywords: research program, modeling, training process, young gymnasts.

Introduction is associated with methodology and the use of math-

ematical statistics (Myers, Lee, & Kostelis, 2018).

In scientific publications, the develop-
ment of research methodology is regarded as an ed-
ucational process important for the development of
physical education and sports (Garcia, Meneguci, Lara
da Silveira Zaghi, Damiao, & Rovigati Simoes, 2016;
Koekoelk, Knoppers, & Stegeman, 2009; Myers, Lee, &
Kostelis, 2018). The improvement of research quality

© Khudolii O.M., 2019.
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The development of methodological approaches to
creating applied programs in physical education and
sport (Hongliang, 2013), software development to opti-
mize the lesson planning process (Wu, 2013), modeling
in biomechanics (Merala, Piziali, 1996; Kirk, 1999), as-
sessment of students’ functional state (Wright, 1999;
Rink, 2007) are aimed at improving the quality of sci-
entific research.
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Artistic gymnastics studies biomechanical fea-
tures of performing exercises (Heinen, 2011; Rymal,
& Ste-Marie, 2017), the peculiarities of young athletes’
functional state dynamics (Sawicki, Dornowski, Gr-
zywacz, & Kaczor, 2018; Purenovic-Ivanovic, Popo-
vic, & Moskovljevic, 2017). Particular attention is paid
to studying athletes’ anxiety and self-esteem (Milas-
hechkina, Gernet, Timofeeva, Buchnev, Pogorelova, &
Milashechkin, 2019). However, the issue of comprehen-
sive study of young athletes’ training process remains
under-explored.

The study purpose was to substantiate theoretical
and methodological grounds and the concept of a re-
search program of the training process based on mod-
eling of individual components of young gymnasts’
training system.

Materials and methods

Study participants

The study involved: 30 gymnasts - 3rd senior cate-
gory, 30 gymnasts — 2nd senior category, 26 gymnasts —
Ist senior category. Young gymnasts participating in
the experiment received athletic titles from the 1st cat-
egory to master of sports (Ist c. - 18 persons, CMS - 15
persons, MS - 12), won competitions of different levels.

Study organization

The study used both philosophical and general sci-
entific methods of research.

The study took into consideration:

« synergistic approach that allowed to view the
young gymnasts’ training system as having its
own logic of self-organization because of its
multidimensional manifestations;

« systems approach that allowed to examine the
interaction between the training system ele-
ments;

« modeling that provided new knowledge about
the study object and its practical implementa-
tion.

This methodological approach develops a system
of knowledge about the regularities of long-term gym-
nasts’ training. It gives grounds for improving the sys-
tem of training young gymnasts based on modeling of
the training process components.

Based on the systems approach and modeling, the
study developed the concept of a research program of
the training process of young gymnasts aged 7-13. The
concept was that to optimize the training process it is
necessary to study: models of age-related changes in the
functional state of neuromuscular and cardiovascular
systems, gymnasts’ sports mastery; models of training
loads; training process models in order to obtain new

TM®B, 2019, Tom 19, Ne 4

information on the dynamics of motor and functional
fitness, the duration of using training loads of vary-
ing focus and their distribution in the young gymnasts’
training process, allocation of time for technical, physi-
cal, special motor, functional training in the annual
training cycle.

To substantiate the research program, the study used
the following methods: modeling, systems approach,
methods of theoretical analysis and generalization to
reveal the essence, leading development trends of the
young gymnasts’ training system and to define theoreti-
cal prerequisites and methodological approaches for its
further improvement; pedagogical testing, methods of
recording sensorimotor reactions, methods of record-
ing the cardiovascular system state, observation and
pedagogical experiment to determine young gymnasts’
model characteristics, modes of training loads; meth-
ods of mathematical analysis (logistic and asymptotic
functions) to determine the regularities of allocating
the means of primary focus during motor abilities de-
velopment, teaching gymnastic exercises and training
for competitions; mathematical methods of planning
multifactorial experiments to study the regularities
of motor abilities development, teaching process and
training for competitions. The obtained experimental
material was processed using statistical analysis soft-
ware (SPSS 20).

Results

The study assumed that this research program
would allow to obtain:

« information on the regularities of interaction
between different training exercises in training
programs;

« information on the peculiarities of the fatigue
process and maintenance of a high perfor-
mance level that underlie the development of
training models;

o models of individual training exercises and
their sets.

Before planning the experiment, the study’s task
is to obtain results that can expand understanding of
the comprehensiveness of the young gymnasts’ training
process. The end result is to obtain a model that takes
into account the sum of the system parts and their in-
teractions. Such a model makes it possible to determine
what the element serves for within the whole.

The priority of studying the methodology of mod-
eling the training process of gymnasts aged 7-13 is to
summarize the results of previous research in gymnas-
tics. An essential issue in the model development is
to determine the informative value of features selected
for assessing technical, physical, special motor, func-
tional fitness of young gymnasts. The obtained material
is used to model a young gymnasts’ training process.
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Table 1. Research program in modeling young gymnasts’ training process

No Research Task Research Method Indicators to record

1 To determine informative indicators of Pedagogical testing, factor analysis. Indicators of young gymnasts’ motor
young gymnasts’ fitness. fitness

Indicators of young gymnasts’ functional
fitness.

2 To determine young gymnasts model Pedagogical  testing,  reflexometry, Indicators of young gymnasts motor
characteristics polydynamometry, correlation fitness.

rhythmography and variational Indicators of young gymnasts’ functional
pulsometry. Methods of mathematical fitness
analysis: logistic function

3 To determine models of loads of Mathematical methods of planning Level of proficiency in exercises.
immediate training effect (ITE) and multifactorial experiments Grade for performing the exercise.
delayed training effect (DTE) Indicators of the functional state of

neuromuscular  and  cardiovascular
systems

4 To determine the effects of different Pedagogical  testing,  reflexometry, Indicators of the functional state of
training modes on a change in the polydynamometry, correlation neuromuscular and  cardiovascular
functional state of young gymnasts rhythmography and variational systems
bodies pulsometry. Methods of mathematical

analysis; analysis of variance.

5 To determine srtength loads models of Polydynamometry, 2k factorial design Absolute strength.
ITE and DTE Speed strength

6 To determine the duration of using high Methods of mathematical analysis: Indicators of the functional state of
loads logistic function young gymnasts neuromuscular and

cardiovascular systems.

7 To determine the duration of using Methods of mathematical analysis: Strength of different muscle groups.
strength loads of varying amount and logistic and asymptotic functions Speed strength
focus

8 To determine models of teaching motor Methods of mathematical analysis: Level of proficiency.
actions and movement control. logistic and asymptotic functions Minimum increase in the movement

amplitude.
Grade for performing the exercise.

9 To determine the regularities of Methods of mathematical analysis: Indicators of the functional state of
allocating the means of primary focus logistic and asymptotic functions. neuromuscular and cardiovascular
when teaching movements and training Factorial design systems.
young gymnasts Level of proficiency in exercises.

Grade for performing the exercise.
Strength of different muscle groups.
Speed strength

10 To determine the regularities of Methods of mathematical analysis: Grade for performing combinations.
allocating the means of primary focus logistic function Strength of different muscle groups.
during preliminary competitive training Speed strength.
of young gymnasts Indicators of orthostatic test

11 To determine models of preliminary Methods of mathematical analysis: Grade for performing combinations.

competitive training of young gymnasts

logistic function. Factorial design

Performance analysis of competitive
activity

Table 1 presents the research program in modeling
the process of young gymnasts’ training. To solve tasks
3, 5,9, 11, the study used 22, 2* multifactorial designs.
The result of tasks 3, 5, 9, 11 is the following models:

Y=b+bx +bx +bxx, (1)
where Y is the effectiveness of the young gymnasts’
training process, x, is the amount in elements, x, is the

rest interval, x; is the total time of apparatus activity
(30 min). Based on the enumeration of x, and x, values,
the optimal variants of primary focus training loads are
determined.

The models of teaching motor actions and move-
ment control (task 8) are developed on the basis of
mathematical analysis methods of logistic and asymp-
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totic functions. The process of teaching movements is
carried out using optimal loads. The study result is the
following model:
=[A/1+10Em+9] + C (2)

where Y is the effectiveness of teaching motor actions,
X is the number of training sessions held since the be-
ginning of teaching the motor action, A is the distance
between the upper (A-C) and lower (C) asymptotes,
C is the lower asymptote, the point where the training
begins; a, b are the parameters that determine the slope,
bending, and inflection point of the logistic regression
line. The upper asymptote is analyzed to determine
the optimal periods of training. The method of finding
the optimum is described by Bochkov, Bohomolova,
Zhdanova.

For calculation of MINMAX characteristics of lo-
gistic functions formulas 3-10 are used:

Y =Y +0632(A+C-Y) (3)
iy = 0-117(A+C-Y)) (4)
o= Yo +0.632Z (5)
where Y - top optlmum Z — zone of top op-
timum, Sf; function’s value in the point of bending
(am/b),
Y ,=Y +0.368 (Y -C) (6)
aptdogs =0.117(Y, - C) (7)
=Y, +0.368Z (8)
whereY opt2 ~ LOP optlmum Z zone of top optimum,

Y - functlons value in the pg)Puit of bending (am/b)

_={lglA/(Y, -C)-1]-am}/b  (9)
={lglA/(Y_, -C)-1] —am}/b  (10)
where X and X . are the values of argument in points,
where the function takes MINMAX values.

To solve tasks 6, 7 with the help of the logistic func-
tion, the study analyzes the change in the strength of
different muscle groups, the results of motor tests, and
orthostatic test index. The lower asymptote is analyzed
to determine the optimal duration of using high loads.
The optimum is determined by formulas (6-8).

The final stage of the study is to develop a program
of young gymnasts’ training process for a month and
for the period of preliminary competitive training. The
basis of programming is the models of various compo-
nents of the training process. The analysis of the models
makes it possible to determine the organization of per-
forming training tasks, the optimal time of using the
means of primary focus, and target indicators of control
of the training process effectiveness.

The results of the research program implementation
are the following:

1. Based on the analysis of scientific and meth-
odological literature, the study found that the system
of young gymnasts’ training includes the following
elements, the combination of which constitutes the
method of their training: element I — pedagogical and
coaching staff; element II - students; element III - edu-
cational organizations; element IV - purpose and tasks

TM®B, 2019, Tom 19, Ne 4

of training; element V - training plans and programs;
element VI - training conditions; element VII - ex-
ercise method; element VIII - training loads; element
IX - academic staft.

The types of relations between these elements are
the following: 1) structural; 2) functioning; 3) develop-
ment; 4) control.

Qualitative changes in the development of youth
gymnastics result from: the availability of theoretical
developments in the technique of performing gymnas-
tic exercises;

the increased amount of training work; change in
technology of teaching gymnastic exercises; change in
ideas about the possibilities of motor abilities develop-
ment; improved mechanisms of control over the pro-
cess of young gymnasts’ training at all stages; improved
mechanisms of control over the process of highly-
skilled athletes’ training.

The system of young gymnasts’ training is a com-
ponent of long-term training of athletes and is aimed
at creating optimal conditions to achieve maximum re-
sults at the stage of higher achievements.

Excessive workload in youth gymnastics creates a
deadlock situation, the way out of which requires find-
ing the optimal ratio of time for improving sports mas-
tery, the implementation of social programs and leisure
of children and adolescents.

2. The improvement of the young gymnasts’ train-
ing system requires a comprehensive study on: the state
of different sides of young gymnasts’ fitness, depending
on age and period of training; the ratio of time for dif-
ferent types of training in the monthly cycle of train-
ing of gymnasts aged 7-13 in the period of teaching
movements, motor abilities development and training
for competitions; organization of training loads during
classes and a mesocycle at the initial and basic stages
of young gymnasts’ training; the training process effec-
tiveness, strength, endurance development in different
modes of training; the possibilities of dividing the target
training task into separate tasks and allocating them in
time; a reliable, informative system of control over solv-
ing training tasks and regulation of the training process.

3. The analysis of models of age-related changes in
the functional state of neuromuscular and cardiovas-
cular systems, sports mastery of gymnasts aged 7-13
allowed to determine that the athlete model is described
by a set of parameters that are related to one another
and characterize the state of long-term period of the
body’s adaptation to physical activity, which determines
the effectiveness of training and achievement of compe-
tition readiness.

4. The results that are 0.5S or more higher than the
average can be taken as model characteristics of young
gymnasts. The logistic equation describes age-related
changes in the latent time of motor response, the error
in differentiating the temporal characteristics of move-
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ment, the absolute strength of the forearm extensors, the
R-Rinterval duration, the number of exercises of varying
complexity learned by gymnasts aged 7-13. A standard
scale is used to construct possible gradations of assess-
ment and norms of young gymnasts’ functional and mo-
tor fitness. To assess age-related changes in the functional
and motor fitness indicators growth models are used.

5. The process of training young gymnasts is de-
scribed by a set of models, including: 1) models of age-
related changes in the functional state of neuromuscular
and cardiovascular systems, sports mastery of gymnasts
aged 7-13; 2) models of training loads in apparatus ex-
ercises, classes and microcycles of the young gymnasts’
training process; 3) models of the process of teaching
and training young gymnasts.

6. Models of training loads in apparatus exercises,
classes and microcycles of the young gymnasts train-
ing process are divided into: 1) models of change in the
indicators of young gymnasts’ fitness after the effect of
exercises (ITE); 2) models of change in the indicators
of fitness after the effect of exercises in 24 hours (TTE);
3) models of change in the indicators of fitness under
the influence of training tasks over a long time period
(CTE). The 2k full factorial designs are used to obtain
the models of immediate and delayed training effects.
To obtain the models of cumulative training effect lo-
gistic and asymptotic functions are used.

7. Training loads can be estimated by amount (for
immediate training effect) as follows: decreased indica-
tors — high load, unchanged - average load, improved
indicators — low load. The models of ITE loads make it
possible to choose, out of multiple variants, the optimal
one to achieve the planned effectiveness. It is possible to
use the planned effectiveness loads based on the regulari-
ties of adaptive reactions. The regression equations that
determine the DTE characterize a change in indicators af-
ter the first training. The dynamics of change in different
indicators in the microcycle under the influence of high
loads is described by a logistic function. On the basis of
logistic equations, it is possible to select control points to
achieve the planned effectiveness, as well as to determine
the optimal number of training sessions to achieve the
purpose of training. The optimal number of training ses-
sions that consistently use high loads is 2, 3 at the stage
of initial training; 3, 4 - at the stage of basic training. An
increased index estimate of the orthostatic test indicates
the need to proceed to the next type of loads by 30-35%.

8. The correlation between the means of physical
and technical training and their combination in the
monthly mesocycle training depends on the processes
of immediate and long-term stages of young gymnasts’
adaptation to physical activity. The ratio of time for
physical and technical training is determined for each
monthly mesocycle training session. The duration of
using the means in the mesocycle is determined based
on the graphs of a logistic function; in a training ses-
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sion — based on the analysis of immediate training ef-
fect of loads of varying focus. The sequence of using
the means of primary focus is determined based on the
positive interaction between the delayed, cumulative
training effect of loads of varying focus.

9. The models of the process of teaching and training
young gymnasts are divided into: a) models of change
in training effectiveness depending on young gymnasts’
strength, special motor and functional fitness; b) mod-
els of change in training effectiveness depending on
the number of training sessions with the use of optimal
loads that provide favorable conditions for mastering
the movement; c) models of change in the effectiveness
of competitive activity depending on young gymnasts’
competitive loads. To obtain models a) and b), a logistic
function is used; for models c), the regression equations
obtained from the analysis of 2* FFD are used.

10. On the basis of models describing the effects of
primary focus loads on the dynamics of motor and func-
tional fitness indicators, the study determined the period
for strength development, increase in performance, teach-
ing movement control, teaching gymnastic exercises; it
was found that the unit of planning the training process
of young gymnasts is a monthly mesocycle. The most
important feature of the monthly mesocycle is the com-
pletion of training tasks related to strength development,
special performance, training and competition readiness.

11. The means of physical training in the monthly
cycle are divided into units. The mesocycle has two units
of training loads aimed at the development and imple-
mentation of the cumulative training effect. The first
unit of loads is aimed at the development and imple-
mentation of adaptive reactions of the neuromuscular
system (training sessions 1-12). The result of the first
unit is an increase in strength of corresponding muscle
groups and special performance. The second unit of
loads is aimed at the development and implementa-
tion of adaptive reactions of the cardiovascular system
(training sessions 17-24). The result of the second unit
is an increase in special performance and the creation of
preconditions for effective interaction with the effects
of the first unit of the subsequent mesocycle.

12. The process of young gymnasts’ strength train-
ing can be divided into two closely connected stages.
The first stage is the formation of an immediate stage of
adapting the neuromuscular system to strength loads.
For this, strength loads are used with a recovery period
of more than 24 hours in 2-3 (gymnasts aged 7-9),
3-4 (gymnasts aged 12-13) training sessions consecu-
tively. The second stage is the formation of a long-term
stage of adapting the neuromuscular system to strength
loads. For this, strength loads are used with a recovery
period of 24 hours in 3-4 training sessions consecu-
tively. The duration of using strength loads of varying
focus is determined based on the the analysis of logistic
and asymptotic functions.
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13. The effectiveness of teaching motor actions is deter-
mined by the decomposition of training tasks on the basis
of objective adaptive reactions of young gymnasts’ bodies.
The tasks of motor abilities development, an increase in
the level of young gymnasts’ special motor and functional
fitness for mastering gymnastic exercises are solved within
the framework of training. The procedure for solving the
tasks and selection of training tasks is as follows: 1) motor
abilities development, increasing the level of young gym-
nasts’ functional fitness; 2) teaching starting and ending
positions; 3) teaching actions without which it is impossi-
ble to perform an exercise being studied; 4) teaching move-
ment control and preliminary exercises; 5) teaching the
whole exercises; 6) increasing the level of young gymnasts’
functional fitness; 7) teaching exercises in combination.

14. The effectiveness of young gymnasts’ competi-
tive activity is determined by the decomposition of pre-
competitive training tasks. The procedure for solving
the tasks, selection and distribution of training tasks is
as follows: 1) increasing the level of the functional state
of young gymnasts’ cardiovascular and neuromuscular
systems; improving the quality of performing combi-
nations; 2) teaching a competitive exercise, improving
young gymnasts’ technical mastery; 3) increasing the
level of young gymnasts’ functional fitness.

15. The analysis of the models of young gymnasts’
training process at the initial and basic stages of train-
ing allowed to formulate a number of fundamental
guidelines containing general grounds for allocating
the means of primary focus in the period of training
and teaching movements. The fundamental guidelines
are the basis for programming the training process of
young gymnasts. The use of programs allows to move
the indicators characterizing the state of the neuro-
muscular and cardiovascular systems, young gymnasts’
technical fitness to the zone of above average estimates,
while reducing the time of training sessions at the stages
of initial and basic training by 20% and 40%, respective-
ly. The construction of teaching and training based on
information models can intensify the training process,
increase the effectiveness of control over the process of
teaching and training young gymnasts aged 7-13.

16. The developed conceptual approaches to deter-
mining the normative characteristics of training loads in
the process of young gymnasts’ training include: analysis
of the effects of different modes of training on a change
in the functional state; determination of the optimal in-
crease in the functional state indicators, calculation of a
mode of training that can ensure the optimal increase in
the indicators of young gymnasts’ functional state.

Discussion

In the course of the research program implemen-
tation, the study confirmed that training loads can be
estimated by amount (for immediate training effect) as
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follows: decreased indicators — high load, unchanged -
average load, improved indicators — low load: (Shlemin,
1968; Zemskov, 1969; Niyazbekov, 1974; Treshcheva,
1981; Smolevskiy, & Gaverdovskiy, 1999).

The study’s findings supplement those of Zatsior-
skiy (1969), Petrovskiy (1973, 1976, 1978), Verkho-
shanckiy (1972), Platonov (1980, 1984, 1997, 2004)
who found that the objects of modeling in the training
process are the functional state, the level of motor fit-
ness of young gymnasts, and the effects of individual
exercises, lessons, training cycles. The theory of youth
sports (Sakhnovskiy, 1997; Nikitushkin, 2005, 2010;
Serhiienko, 2009) pays more attention to developing
the athlete model and less attention to the impact mod-
el. The research program tends to consider the athlete
models and impact models as a whole, impact models
are central in obtaining information on the develop-
ment of young gymnasts’ training process.

The development of model characteristics of young
gymnasts draws on theoretical conclusions formulated
by Nabatnikova (1982), Fomin, and Filin (1986). In
scientific and methodological literature, there is no
consensus on the definition of sports mastery compo-
nents. Nabatnikova (1982) outlines three models of a
young athlete: a model of potential sports opportunities
(sports experience, physical development, functional
fitness), a model of mastery (general and special physi-
cal fitness, technical, tactical, mental fitness), a com-
petitive model (main indicators of competitive activity
depending on age characteristics). Mahlo (1986) points
out that sports mastery is a field of sports activity, the
components of which are exercise, training, competi-
tion. Schnabel (1986) singles out competitive and train-
ing mastery. Zinner (1987) notes that in sports mastery
a significant role is played by athletic performance.

In contrast to the above, the study considered the
following as the models of young gymnasts’ potential
athletic possibilities: latent time of motor response,
indicators of movement control, maximum strength
of the forearm extensors. Such different opinions are
based on the fact that moving indicators to the zone
of above average estimates promotes mastering the ele-
ments of increased complexity. That is, they point to
the potential possibilities for improving sports mastery,
the readiness to learn complex movements. The model
of sports mastery is the number of increased complex-
ity groups according to the years of study. The studies
by Shlemin (1968), Shlemin, and Petrov (1977), Rozin
(1979) indicate the importance of determining the num-
ber of available movements. However, Shlemin (1968),
Shlemin, and Petrov (1977) note the age-related changes
in the possibility of teaching motor actions, and Rozin
(1979) indicates the approximate number of elements
for promising gymnasts to master. In contrast to the data
presented in scientific and methodological literature, the
study obtained models of increased number of mastered
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exercises of groups A, B, C depending on young gym-
nasts’ age. They can be used as nomograms to determine
the level of sports mastery of young gymnasts aged 7-13.

The above indicators characterize the development
of motor function of young gymnasts aged 7-13. These
data extend those of Shlemin (1968) about the develop-
ment of motor function in children and adolescents
under the influence of gymnastics and are the basis for
gradual control over the development of motor func-
tion in gymnasts aged 7-13, supplement the findings
of Godik (1980, 1982), Zaporozhanov, and Zatsiorskiy
(1968), Lebedev (1981), Platonov (1997, 2004) about
pedagogical control in sports, and that the key point
of pedagogical control is to assess the state of motor
function as a leading factor that ensures the growth of
athletes’ sports and technical mastery.

The novelty is fundamental guidelines on program-
ming the training process, based on the analysis of the
models of young gymnasts’ training process at the ini-
tial and basic stages of training, which contain general
grounds for allocating the means of primary focus in
the period of teaching and training young gymnasts.

As a result of analyzing the training models, the
study obtained new information on the ratio of time for
different types of training during the monthly cycle of
teaching gymnasts aged 7-10, 11-13 years. The study
found that the correlation of means of varying focus
and their combination in the training session are de-
termined through the objective processes of immediate
and long-term stages of the body’s adaptation. Similar
data were obtained for the stage of preliminary com-
petitive training of young gymnasts.

The novelty of these findings is the following:

1) In contrast to the data of Shlemin (1968),
Shlemin, and Petrov (1977), Rozin (1979), Son (1976),
Kirillov (1983), the ratio of time for different types of
training in every training session of the monthly cycle
was determined;

2) In contrast to Son (1976), Shlemin, and Petrov
(1977), Kirillov (1983), the means of varying focus are
used in a concentrated way.

The novelty is the information on the optimal or-
ganization of training loads in training sessions and
mesocycles at the initial and basic stages of young gym-
nasts’ training, which differ from others in the num-
ber of training sessions with high loads and their con-
centrated distribution. The application of variability of
training loads in the mesocycle and individual training
sessions helps to move the indicators characterizing the
state of young gymnasts’ neuromuscular and cardiovas-
cular systems to the zone of above average estimates.
The above data differ from those of Niyazbekov (1974)
both in the number of training sessions with high loads
and their concentrated distribution.

The novelty in the method of strength develop-
ment in young gymnasts is the concentrated use of
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strength loads with different recovery periods in the
optimal time interval. There are two approaches in the
theory of strength development: 1) in the process of
strength development, every repetitive strength load
must be performed in the super-compensation phase
(Matveev, 1999; Platonov, 1997, 2004); 2) in the pro-
cess of strength development during a long stage (2-2.5
months), strength loads are used in the under-compen-
sation phase (Verkhoshanskiy, 1988, 1985; Goncharova,
Balashova, & Korzhenevskiy, 1985; Levchenko, 1984).
As a result of implementing the research program, the
study substantiated the possibility of combining the two
approaches to develop a strategy of strength develop-
ment in young gymnasts. The prerequisite for combin-
ing the two approaches in strength development are
the works by Korobkov (1980), Meerson (1978, 1981),
Platonov (2004), Romanenko (2005) about the develop-
ment of adaptation reactions. Thus, the development of
adaptation reactions begins with dyscrasia, imbalance
between function and structure. One way to achieve
these changes is to use repetitive loads in the under-com-
pensation phase. In contrast to Verkhoshanskiy (1988),
strength loads in the under-compensation phase are ap-
plied over a short time interval (2-4 training sessions).
It was found that a combined method using the means
appropriate for the mode of motor apparatus training
in the conditions of young gymnasts’ sports activity is
effective for the development of maximum strength.
This broadens the idea of the possibility to develop
maximum strength in young gymnasts. This approach
differs from the data of Hauptmanna, Harre (1983) ac-
cording to which the basic condition for the develop-
ment of maximum strength is dynamic strength train-
ing with a weight of 80-100% of maximum effort. An
important issue in strength training is the development
of speed strength in young gymnasts. Thus, for speed
strength development Menkhin (1996) suggests one of
the variants of three sets of push-ups with a weight of
50-75% of maximum strength of extensors, with maxi-
mum speed until fatigue occurs. Unlike the proposed
method, speed strength developed after increasing
maximum strength, the number of sets and repetitions
per set was limited, as well as the number of consecutive
training sessions for speed strength development. Such
a structure of speed strength training is conditioned by
the dependence between maximum and speed strength,
and also by the dependences of: 1) change in the time
of performing a single movement on the number of
repetitions per set; 2) reduction of time of perform-
ing push-ups on the number of sets; 3) reduction of
time of performing push-ups on the number of training
sessions. It was found that the use of strength loads of
varying amount and focus during 10-12 training ses-
sions allows to increase the strength of a muscle group
by 30-60%, to increase speed strength by 20-35%, to
reduce by half the training time for strength develop-
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ment. This supplements the findings of Volkov (1970)
about the duration of strength development period in
gymnasts; findings of Rozin (1970), Shlemin (1973),
Menkhin (1996, 1997) about strength development in
gymnasts; Menkhin (1989) about speed strength devel-
opment, as well as the findings of Platonov, and Bula-
tova (1995), Verkhoshanskiy (1988), Zatsiorskiy (1969,
1970), Kazaryan (1975), Filin (1974), Harre, Haupt-
manna (1983), Mahlo (1986), Harre, Leopolda (1986),
Paerisch (1961) about strength development in athletes.

The novelty is the substantiation of factorial designs
to study the influence of modes of alternation of exer-
cises and rest on the effectiveness of motor abilities and
motor skills development in young gymnasts.

The effectiveness of the proposed research pro-
gram was confirmed by the positive results published
in papers by Khudolii, and Iermakov (2011), Khudolii
(2012), Khudolii, Ivashchenko, Iermakov, and Rumba
(2016).

Thus, this research program in the field of modeling
the process of young gymnasts’ training creates condi-
tions for finding new resources to improve the effective-
ness of young gymnasts’ training, to obtain information
for the development of expert systems.

Conclusions

The developed research program makes it possible
to define the regularities of the process of motor abilities
development, teaching gymnastic exercises, and train-
ing for competitions; to obtain models of the young
gymnasts’ training process. As a result of implementing
the research program, the study substantiated factorial
designs for studying the influence of modes of alterna-
tion of exercises and rest on the effectiveness of motor
abilities and motor skills development, and the effec-
tiveness of training young gymnasts for competitions.
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MPOrPAMA AOCNIAXKEHHA: MOAEJIIOBAHHA
MPOLECY MIATOTOBKU IOHUX TIMHACTIB

Xymomiit O.M.

XapkiBcpKMil HallioHaIbHMIT efaroriyHmii yHisepcuret imMeHi I.C. CkoBoponu

Pedepar. Crarrs: 10 c., 1 Tabm1., 71 mxepero.

Mera pocmifKeHHA — OOIPYHTYBaTH
TEOPETUKO-METOLMNYHI 3acaiyl, KOHLEIILII0 IIporpamu
TOCTiIPKEHHA HaBYa/IbHO-TPEHYBA/IBHOTO IIPOLIECY Ha
OCHOBIi MOJIENIIOBAHHSA OKPEMUX KOMIIOHEHTIB CHCTEMU
HiITOTOBKM IOHUX I'iMHACTiB.

Marepianu i MeTopu. Y JDOCTipKeHHI PUITHSIN
y4dactb: 30 rimHacTiB - III 1.p., 30 rimuacTis - II #.p., 26
riMHacTiB - I #.p. IOHi rimHacTy, AKi npuiiManu y4acTb
B €KCIIEPMMEHTI, BUKOHA/IM CIIOPTUBHI po3pAmu Bif 1
mo Maiictpa cropty (1 p. — 18 4o, kmc — 15 4om.; Mc
- 12), craBanmu nepeMoK1AMI 3MaraHb Pi3HOTO PaHTY.

IIns oOIpyHTYBaHHS HpOTpaMU ROCTifKeHH:A
BUKOPUCTAHO TaKi MeTOAU: MOJENIOBAHHA, CUCTEM-
HMI MifXiJ, MeTOAM TEOPETUYHOIO aHaJli3y Ta ys3a-
rajJlbHEHHA [I/1d BUABJIIEHHA CYTHOCTi, IPOBiJHUX
TEHJEHLil pO3BUTKY CUCTEMM IiJiTOTOBKM HOHUX
riMHacCTiB Ta BU3HAUYeHHA TEOPETUYHMX IePefyMoB i
METOJO/IOTiYHMX MiAXOMAIB II MOAANbIIOTO YOCKOHA-
JIeHHA; IIeflaroriyie TeCTyBaHHHA, METOIM peECTpa-
il CEHCOMOTOPHUX peaKLill, METOAM peecTpanii
CTaHY CEpLEBO-CYIMHHOI CUCTEMM, CIIOCTEPEKEHH
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i memaroriyHmMii eKCIepuMEHT A1 BU3HAYEHHS MO-
TeIbHUX XapaKTePUCTUK IOHUX TiMHACTiB, peXXUMiB
TpeHyBa/JIbHUX HaBaHTa)KeHb; METOAM MaTeMaTU4-
HOTO aHasi3y (JorictmyHa i acuMnToTN4Ha QyHKIIiI)
I/14 BU3HAY€HHA 3aKOHOMIpPHOCTEN pO3MIillleHHA 3a-
co6iB mepeBa)KHOI CIIPSAMOBAHOCTI Y Iepiof po3BU-
TKY PYXOBUX 3Ji06HOCTell, HABYaHHS TiMHACTUYHUX
BIIPAB 1 NifTOTOBKM [0 3MaraHb; MaTeMaTU4YHi METO-
IV TUIaHYBaHHA 6aratoakTOPHUX eKCIepPUMEHTIB
IJI BUBYEHHS 3aKOHOMIPHOCTEN PO3BUTKY PYXOBMX
3/i6HOCTeIl, MpolleCy HaBYaHHSA i MiATOTOBKM MO
3maraHb. OTpuMaHMIl eKCIepUMMeHTaNIbHUII MaTepi-
a7 migAraB CTaTUCTUYHIN 06poOIi 3 BUKOPUCTAH-
HAM MaKeTiB MPUKIafHUX IpPOrpaM CTAaTUCTUYHOI
06po6ku manux (SPSS 20).

Pesynpratu. Po3po6eHi KOHLleNTya/IbHi MigX0au
[0 BU3HAYEHHA HOPMATMBHMX XapaKTEPUCTUK TPEHY-
Ba/JIbHUX HAaBaHTa)X€Hb B IpoLleci MiITOTOBKY IOHUX
riMHaCTiB BK/IIOYAIOTh: aHAJIi3 BIUIMBY Pi3HUX peXXNMiB
po60Ty Ha 3MiHY QYHKIIIOHA/IbHOTO CTaHY; BY3HAYeH-
HS OIITUMAJIbHOTO KPOKY IIPUPOCTY NMOKA3HUKIB PyHK-
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I1iOHa/IBHOTO CTaHYy, PO3PAaXyHOK peXumy poboru,
AKUI 3abe3Iedye ONTYMATIbHUI NPUPICT ITOKa3HUKIB
(bYHKIIIOHaIbHOTO CTaHY IOHMX TiMHACTIB.

BucuoBku. Po3pob6nena mporpama JOCTiIKeHHS
J03BOJIA€ BU3HAYUTYU 3aKOHOMIPHOCTI IIpoLecy pos-
BUTKY PYXOBMX 3[i0HOCTell, HABYAaHHs TiMHACTUYHMX
BIIPaB i MiJTOTOBKU 10 3MaraHb; OTPUMATU MOJei
IpoLeCy IMiArOTOBKYM IOHUX TiMHACTiB. Y pesynbraTi

peaisauii mporpamu JOC/IiKeHHA 00T PyHTOBaH] I1a-
HY (PaKTOPHUX eKCIePVMEHTIB /Il BUBUYCHHS BIUINBY
peXuMiB YepryBaHHS BIIPaB i BiIOYNMHKY Ha edek-
TUBHICTb PO3BUTKY PYXOBUX 3Ai0HOCTeI, GOpMyBaH-
Hs1 PyXOBUX HaBUYOK Y IOHMX FiMHACTiB i epeKTUBHICTD
IiATOTOBKY JIO 3MaraHb.

Kiro4oBi cnoBa: mporpama oCIiKeHHs, MOfie-
JIIOBAaHHSA, NIPOLIeC MiITOTOBKY, FOHI IiMHACTH.

NMPOrPAMMA UCCNIEAOBAHUA: MOAENTNPOBAHUE
MPOLECCA NOATrOTOBKU IOHbIX TMMHACTOB

Xypomneit O.H.

XapbKOBCKIII HAallMOHA/IbHbIN Neflarorndecknii yausepcuteT umenn I.C. CkoBopozbl

Pegepar. Cratbst: 10 c., 1 Tabm1., 71 MCTOYHUK.

ITens nccepoBanmsA — 060CHOBATDH TEO-
PEeTUKO-METOAMYECKIE OCHOBDI, KOHLIEIILINIO IIPOTPaM-
MBI MICCTIeIOBaHMA Y4eOHO-TPEHNPOBOYHOTO ITPOIiecca
Ha OCHOBE MOJIeIMPOBaHMA OTHEIbHbIX KOMIIOHEHTOB
CHUICTEMBI TOATOTOBKY IOHBIX ITIMHACTOB.

Matepuanpl M METOABI. B rccenoBaHuy NpUHAIN
ydactue 30 rumHacrtos — III g.p., 30 rumnacToB — II
I.p., 26 ruMHacTOB — I 1.p. IOHBIEe TMMHACTBI, IPUHN-
MaBIIMX YYaCTHe B 9KCIIEPUMEHTE, BBIIIOTHNU/IN CIIOP-
TUBHBIE pa3psnsl oT 1 1o macrepa cnopra (1 p. — 18
yeil., KMC - 15 4en.; Mc — 12), cTaHOBUINCH TOOeuTe-
JIAMU COPEBHOBAHMII PA3IMYHOTO PaHra.

ns o6ocHOBaHUA HpOrpaMMBbl MCCIELOBAHUA
MCIIONIb30BaHbI C/IeyIOlINe METOAbL: MOENINpOBaHue,
CUCTEMHBIV TOAXOf, METOAbI TEOPETUIECKOTO aHATIN-
3a 1 00001eHNs /IS BBLIB/IEHMS CYLIHOCTY, BETYIINX
TEHJEHII pa3sBUTHA CYCTEMBI TOATOTOBKY IOHBIX I'VIM-
HAacCTOB ¥ OIpeJeNeHNs TEOPETUIECKNX MPENIOCHIIOK
Y METOJOJIOTMYECKMX TTOJXONOB Ja/lbHENIIErO yCOBEp-
IIEHCTBOBAHNs; TIElarOTMYECKOe TeCTUPOBaHNe, METO-
OBl PErMCTpaly CEHCOMOTOPHBIX peaKIil, METOMbI
perucTpauym COCTOSHUA CEPHEeYHO-COCYSUCTON CUCTe-
MBI; HaOJIIOfIeHNe 1 TIeiarOrM4ecKmil 9KCIIePUMEHT IS
oIIpefieNieH sl MOZIe/IbHBIX XapaKTepUCTUK IOHBIX TMIMHA-
CTOB, PEXVMMOB TPEHMPOBOYHbBIX HaTPY30K; METOZbI Ma-
TEMATIIeCKOTo aHa/mm3a (JIOTUCTIYecKas ¥ aCUMIITOTH-
4ecKas QpyHKUUM) I ONpee/leHNs] 3aKOHOMEPHOCTel
pasMelleHnsA CPEACTB MIPENMYIIECTBEHHO HallpaBJIeH-
HOCTU B IIEPMOJ, PasBUTHUA [BUTATENIbHBIX CIIOCOOHO-
cTeit, 06y4eHNsI TUMHACTUYECKUX YIPOKHEHNUIT Y TOJ-
TOTOBKM K COPEBHOBAHMAM; MaTeMaTUYECKIE METOMbI

IUIAHMPOBAHVsI MHOTO(MAKTOPHBIX 9KCIIEPUMMEHTOB /IS
M3Y4YEHNA 3aKOHOMEPHOCTEN PasBUTUA JBUTATEIbHBIX
CIIOCOOHOCTEI, Tpoliecca 00yYeHUs U MOATOTOBKM K
copeBHOBaHMAM. Ilo/yd4eHHDbINI 9KCIIEpUMEHTAIbHBIN
Marepuas MOMIeKan CTaTUCTUYeCKO 00paboTKe ¢ mc-
MO/Ib30BaHIEM ITAKeTOB IIPUKIATHBIX IPOrPaMM CTaTU-
CTHYeCKoit 06paboTku maHHbIxX (SPSS 20).

PesynbpraThl. PaspaboTaHHBIe KOHIIENTyaIbHbIE
MOJXOAbl K OIpefle/ICHNI0 HOPMAaTUBHBIX XapaKTe-
PUCTUK TPEHMPOBOYHBIX HAarpy30K B IIpoLecce Moj-
TOTOBKM IOHBIX TMMHACTOB BK/IIOYAIOT: aHA/IN3 BIIN-
SHYSL Pa3INYHBIX PEXUMOB pabOTHl Ha M3MEHEHMe
(YHKIVIOHATIBHOTO COCTOSIHUSA; ONpefie/ieHNe OITH-
MaJIbHOTO IlIara IPYpOCTa oKa3aTeneil QyHKIMOHAIb-
HOTO COCTOSIHMSI, pacueT peXXuma paboThl, KOTOPHI
obecreunBaeT ONTUMAJIBHBIN MPUPOCT MOKa3aTesei
(YHKI[MOHAIBHOTO COCTOSIHMSA I0OHBIX TMMHACTOB.

BoiBogbl. Paspaborana mporpamMma MCCIefOBaHNMA
MO3BOJIAAET OIPENENNTh 3aKOHOMEPHOCTY IIPOLecca pas-
BUTHS JBUTATE/IbHBIX CHOCOOHOCTET, 00yYeHNs TMMHA-
CTUYECKNUX YIPaKHEHMI! U IOATOTOBKU K COPEBHOBA-
HIAM; TOTYYUTh MOJE/N IIPOLEecCa IOATOTOBKY OHBIX
TMMHAcTOB. B pe3ynbraTe peamusanyy IporpaMMsl Jc-
CliemoBaHmsI 000CHOBAHBI ITAHBI PAKTOPHBIX IKCIIEPH-
MEHTOB JI/Is1 U3Y4EeHM BIVMAHNA PEXVIMOB YepeloBaHMA
YIIpaXHEHWIT ¥ OTABIXA Ha 3¢ (eKTNBHOCTb Pa3BUTUA
[BUTATE/bHBIX CIIOCOOHOCTEN, GOPMIUPOBAHIE [IBUra-
TE/IbHBIX HAaBBIKOB y IOHBIX TMMHACTOB U 9 deKTus-
HOCTb ITOATOTOBKY K COPEBHOBAHMAM.

KnroueBble crtoBa: IporpaMma 1ccIefloBaHus, MO-
TeNMpoBaHNe, IIPOLECC IOATOTOBKY, IOHbIE TMMHACTBHI.
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Abstract

Purpose. This study aims to estimate the relevant maximum aerobic speed performance and its
relationship with volleyball game motor power-explosive abilities. Shown in rugby and soccer science
literature, maximal aerobic speed is considered as a critical factor for improving the athlete’s ability to

recover from high-intensity and fatiguing actions.

Materials and methods. To achieve this goal, we categorised the motor abilities (vertical jump, spike
approach, block jump, 20-meter sprint, T-Test (agility) and standing triple jump) results of 60 elite male
players (age 23 + 1.56 with playing experience up to 5 years in the Oran elite leagues). We based ourselves
on their MAS results in two levels (+ or — 4 m/s) in 1200 m Shuttle Test as a valuable test to measure player

maximal aerobic speed profile.

Results. Our results approved the performance level of maximal aerobic speed archived at up to 4 (m/s) as
the enhanced level directly related to notable levels of players’ motor abilities studied in the present study.
Conclusions. Our protocol of maximum aerobic speed performance confirmed level 4 (m/s) as the
relevant MAS level positively related to motor abilities components such as agility, balance, coordination,

power, reaction, and speed, contrary to its lows.

Keywords: male, volleyball, elite, maximal aerobic speed, motor abilities, explosiveness.

Introduction

Considering that volleyball game is com-
posed of short intervals of rapid and explosive move-
ments, it requires the integrated development of flex-
ibility, muscular strength, power and agility to increase
the optimum skill performance for each player (Vol-
leyball Alberta, 2017). Referenced by volleyball science
literature as a skill-related fitness component of play-
ers force, power output and jump abilities. Volleyball
training studies adjudge working intermittently with a
short recovery duration between continuous efforts as
high-intensity efforts (Borozan, et al., 2016). Specific
volleyball skill training involves the repetitions of in-
tensive efforts (Datson, et al., 2014). Sustained by the
similarities built on the athlete’s ability to recover from
high intensity and fatiguing actions. Estimated from
data fitness testing results and the relative strengths and
weaknesses of a player (Peev, et al., 2017) conjugated
with skill-related fitness training programs. Such as
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power, strength, speed, agility, and anaerobic fitness,
agreeing to (Stamm et al., 2005). Rikberg & Raudsepp
(2011) revealed that the indicators of players’ skill per-
formance are the quality of the muscular fitness compo-
nents of strength, power, agility, and speed. Challenging
players to enhance their skill levels by repeating the
motor acts in combination with their skill-related fit-
ness energy demands (Pion, et al., 2015). Notified in
basketball studies through aerobic and anaerobic pro-
file of volleyball players that are similar to basketball
players’ demands. Requesting from volleyball players
to develop their aerobic status above 100% of Maximal
Aerobic Speed (MAS). Energy tolerance is documented
in training studies as a critical key physiological skeletal
muscle energy adaptation enabling players to repeat
or maintain muscular contractions over-exercise time
(Peev, et al., 2017). Subjected by the present study as a
specific key adjustment of player technique referred to
its component skill-related fitness developments (Ron-
ald, 2009). Agreed by Andrzejewski, et al., (2015) via the
player capacity to recover from high-intensity efforts or
fatiguing actions in repeating game-related skills efforts
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at a high-level (Moraru and Radu., 2014). Investigated
in this study build on the relevant MAS level and its
relationships with volleyball, Alberta Test Protocols. It
was assessed from Standing Reach, Vertical Jump Test
(spike approach), Vertical Jump Test (block), T-Test
(agility) and 20-meter sprint (V. A. O, 2017), addition-
al to standing triple jump (TJ) as a valid test to assess
players’ coordination and leg strength (Suchomel, et al.,
2016). They are known in similarities as useful tests to
estimate anaerobic power related to power output and
explosive activities (Buckworth, et al., 2013). This study
suggests a pilot protocol to inspect the prominent MAS
level which allows players to maximise their perfor-
mance in explosive volleyball techniques such as jump-
ing, acceleration or deceleration, blocking and spiking.

Material and methods

Tests and protocol

We used the tests of the Volleyball Alberta Testing
Protocol (VAO) that includes:

o Standing Reach (V]): measuring the vertical
jump hight.

o Vertical Jump Spike approach (V]S): athletes
should attempt to touch the vertical at the high-
est point of the jump (with one hand, like a vol-
leyball spike).

o Vertical Jump Test Block (V]B): athletes should
attempt to touch the vertical (with both hands
like a block in volleyball).

o T-Test Agility (TA): the test includes 4 cones
(A, B, C, D), cones A and B are 10 m apart, and
cones C and D are 5 m from cone B. Follow-
ing a warm-up, the athlete stands at cone A on
the command, the athlete sprints to cone B and
touches the base of the cone with his/her hand
and shuflles either to the left toward cone C or
to the right toward cone D and touches the cone
with the closest hand. The athlete faces forward
at all time and cannot cross their feet. Upon
touching cones C or D, the athlete shuffles to
the other far cone and touches it with the closest

hand. The athlete does not touch cone B when
crossing to the other side. The athlete shuffles
back to cone B and touches its base. The athlete
runs backwards to cone A, and at the moment
he/she crosses the cone, the time is stopped.

o The 20-meter sprint (20 ms): the athlete is to
sprint fast from one line to the finish line.

« Accordingto Volleyball Alberta Coaching, all tests
used to assess the athlete’s anaerobic power are us-
ing speed as an indirect indicator (V. A. O, 2017).

For coordination, we applied the standing triple

jump (TJ). Ashton (2013) supports the view that its
phases (hop, steep, and jump) (Ashton, 2013) have a
high correlation with coordination locomotion, accord-
ing to Shepherd and Antoniades (2010).

Protocol. We use 1200 m Shuttle Test to classify the

players under their MAS.
The 1200 m Shuttle Test was developed to measure
an athlete’s ability to run 1200 m quickly. It has been a
valid and reliable predictor of high-intensity aerobic
capacity and VO2 max in athletes from various sports
and competition levels. To calculate Maximal Aerobic
Speed, we used the formula:

MAS (m/s) = 1200/ (time in seconds for — BMI)
(Shepherd and Antoniades, 2010).

Experience progress: all tests were held in 2 days,

separated by 48 hours

o On the first day, we applied the 1200 m Shuttle
Test, for the second, we practised the other
tests. All participants passed the exams without
difficulty (Paradisis, et al, 2014).

o On the second day, we followed the process
made by Peev, et al. (2017):

- Bodyweight (kg) and height (cm) were measured
using a digital scale calibrated against known
weights to ensure its validity and reliability.

- Warm-up consists of 8-minute running; six
minutes of exercises for the whole body; six
minutes of stretching, three accelerations of 20 m.

- First, we held the standing triple jump. The
participant made three consequent jumps
with 1 minute between them. After the same
sequences, we made the other jump tests.

Table 1. Present homogeneity of samples in anthropometric parameters

Indicator MAS N Mean S.D T P<0.05 Levene P<0.05
Height -4m/s 38 175.81 1.75
1.01 0.17 0.16 0.84
+4 m/s 22 177.32 1.09
Weight -4m/s 38 68.17 2.44
1.19 0.12 0.39 0.70
+4m/s 22 67.15 2.30
BMI -4m/s 38 22.89 2.09
0.79 0.46 0.92 0.33
+4m/s 22 21.53 2.04
MAS(M/s) ; BMI (kg/m2); Weight (kg); Height (cm)
180 TM®B, 2019, Tom 19, Ne 4



Zerf, M., Hadjar Kherfane, M., Kohli, K., & Louglaib, L. (2019). Relationship Between Maximum Aerobic Speed Performance and
Volleyball Game Motor Power-Explosive Abilities

- After 12 minutes, we made the 20 m sprint with
two attempts. Each attempt was separated by
6-8 minutes’ recovery between them. The best
attempt was considered. The participant ran
alone (Peev, et al., 2017).

Sample: All participants are elite male volleyball
players (ages 22 to 25 years, +5 years in elite champion-
ships) from Oran League, division one. They voluntar-
ily agreed to participate in this study. Tested during
Algerian Championship 2016-2017, after their pre-
competition period.

Their homogeneousness was calculated based on
the Levene’s test presented in Table 1.

Statistical Analysis

SPSS Statistics 19 (Chicago, Illinois, IBM, USA)
processed all statistical analyses.

Descriptive analysis, mean and standard deviation
were performed regarding anthropometric and fitness
characteristics. Independent T-Test and Pearson’s cor-
relation were used to inspect the difference and rela-
tionship between the study’s variables, additional to the
Levene’s test to inspect the homogeneity of participants
maintained at two levels (-4 m/s and 4+m/s). Experi-
enced as a protocol to establish their relationships with
motor abilities. Achieved in Vertical Jump; spike ap-
proach; block test; T-Test (agility); 20-meter sprint, and
standing triple jump (TJ).

Study Results

The data from the tests and the evocative statistics
are presented in Table 2. Referring to the study protocol

design and statistics applied. Our results are based on
the independent t-test. Maximum aerobic speed was
confirmed s a fundamental tool to predict player power
and explosive capacity allied to demand volleyball game
motor abilities experimented in this study. Records for
the advantage of players with MAS improvement at lev-
el up to 4 (m/s). The present investigation established it
as the relevant level to raise the components of motor
ability like agility, balance, coordination, power, reac-
tion, and speed, in contrast to its lows. It was asserted
in the actual study as a key anaerobic power level that
enables the player to maximise their results via the tests
experimented in this study. Bucthe Worthy et al. (2013)
consider strength and anaerobic power as the essential
motoric abilities that condition the competitive success
and sports performance. Ronald and the IOC Medical
Commission (2009) specified strength and power data
tests estimated to monitor initial levels and strength
changes in conjunction with training programs. Ron-
ald (2009) reports that the relationships between force
and velocity, force production and power output, mo-
tor recruitment and elastic energy improve the athletic
capabilities of athletes. Philip et al. (2010) agree through
the effective training method prescribed to enhance the
initial player level-specific sport skills performance de-
mands. It is mainly integrated by trainers to improve
the kinematical time and space. Dynamic strength lim-
its of motion structures (Thomas, 2003). The aerobic
speed, maximal power, special awareness, change of
direction and game-specific agility (Tudor, & Michael,
2015). This study accounted for the advantage of vol-
leyball players with + 4 (m/s). Records as significant
performance related to volleyball skill-related fitness
tested in the present study.

Table 2. Present motor abilities according to protocol MAS levels used

Indicator MAS N Mean S.D t P<0.05 Levene P<0.05

MAS -4m/s 38 3.47 0.09 8.95 0.00 33.84 0.00
+4 m/s 22 4.29 0.54

20 ms -4m/s 38 2.92 0.24 4.1d3 0.00 0.07 0.86
+4 m/s 22 2.11 0.27

TJ -4m/s 38 6.26 3.11 3.40 0.00 0.08 0.92
+4 m/s 22 7.23 3.44

V] -4m/s 38 51.61 5.93 6.02 0.00 0.19 0.66
+4 m/s 22 56.41 6.63

V]S -4m/s 38 50.42 5.85 7.04 0.00 0.15 0.75
+4 m/s 22 57.83 6.62

V]B -4m/s 38 51.57 5.93 6.38 0.00 0.03 0.98
+4 m/s 22 57.52 6.85

TA -4m/s 38 4.9 0.55 4.42 0.00 0.04 0.88
+4 m/s 22 4.06 0.62

MAS(M/s) ;TJ(m) VJ(cm) VJS(cm); VJB(cm); TA(s);20 m(s)

TM®B, 2019, Tom 19, Ne 4
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Table 3. Present correlation between MAS levels and
players’ level motor volleyball abilities tested.

MAS

Levels 20ms T V] VJs VJB TA
4mfs  +0.84%* -0.83** -0.84** -0.82* -0.85%* +0.84**
+Am/s -0.94%%  +0.92°% +0.94%% +0.94% +0.95%% -0.94**

** The mean difference is significant at the 0.05 level.

Evoked by Kostikiadis et al. (2018) through ade-
quate skill-based conditioning game training that simu-
lates the relationship between physical characteristics
and their skill-related fitness performance. Set up by the
US National Strength & Conditioning Association as a
key method for improving muscle endurance and sig-
nificant gains in aerobic and anaerobic power capacity
(Kostikiadis, et al., 2018). Informed by volleyball studies
built on specific volleyball condition programs, which
include some additional resistance sprint and agility
training (Stamm, et al., 2005), especially in mastering
cycle or competition periods. Admitted by Rikberg, &
Raudsepp (2011), below complex and specific methods
that increased anaerobic speed reserve positively asso-
ciated with fatigue actions (Pion, et al., 2015). Outlined
in the present study as fundamental skill-related fitness
performance more positively interrelated with MAS +4
(m/s) than its lows, see Table 3.

Discussion

Our results confirmed MAS level + 4 m/s, as a vital
anaerobic players’ capacity combined with the highest
result scored in the volleyball tests involved in this study.
Supported in this study as the relevant level to raise the
components of motor ability like agility, balance, coor-
dination, power, reaction, and speed, in contrast to its
lows. Paradisis, et al. (2014) supported it through the
assessment of anaerobic energy. It was pointed out as a
critical indicator of improvement in jump performance
(Edward, 2012). In addition to their super values are
better associated with higher vertical jump values and
technical skills competency and proficiency (Cristina-
Elenaa, & Liliana-Elisabetaa, 2014). Admitted by Me-
thenitis, et al., (2016) through the ability of players to
recover from high-intensity and fatiguing actions. This
study acknowledged MAS level + 4 m/s as a promi-
nent level of anaerobic capacity, permitting players to
succeed in the short higher instance test or technique
(Pion, et al., 2015). Specified by its significant relation-
ships with the volleyball, Alberta Test Protocol. Certi-
fied in similarities as field tests qualified to estimate
players’” anaerobic power. Founding on speed as an in-
direct indicator (Shepherd, & Antoniades, 2010). Rugby
and soccer studies mentioned Maximal Aerobic Speed
and its correlation with anaerobic speed reserve (Fer-
reira, et al., 2019) and systematic development of the
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anaerobic capacity. Shown by Peev, et al., (2017) via its
relationships with technical (power tests or speed). As
well as their associations with aerobic power, explosive
strength, and motor performance, agreeing to Methe-
nitis, et al, (2016). Piero (2016) confirmed the benefits
of anaerobic fitness training, which is able to enhance
muscle strength, power, hypertrophy, muscular endur-
ance, and motor performance. Outlined in the present
study by maximal aerobic speed developed by players at
up to 4 (m/s). It was revealed as prominent MAS levels,
allowing players to increase their performance in explo-
sive volleyball techniques, tested in the present study.

Conclusions

Our outcomes positively confirmed maximal aero-
bic speed developed by the volleyball player for up than
4 (m/s) as a significant anaerobic status profile directly
related to players technical skills and their demands
physical capacity improvements. It was admitted in this
study as a beneficial level and test strategy to predict
motor abilities components like agility, balance, coordi-
nation, power, reaction, and speed, contrary to its lows.
This study recommends it as a significant level that al-
lows players to increase their performance in explosive
volleyball techniques tested in the present study.
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B3AEMO3B’A30K MI?K MOKA3HNKAMU MAKCUMANbHOI
AEPOBHOI WWUBUAKOCTI TA PYXOBUMU BUBYXOBO-
CUNOBUMU 3AIBHOCTAMMW Y BOJIENBONI

3epp M.}, Xagisap Xepdane M.%, Koxni K.?, JTyrnai6 J1.*
L234yhiBepcuter A6pens Xamin 161 Bapic

Pedepar. Crarts: 5 c., 3 Tabm., 27 mKepero.

Merta mocmimKeHHA — OIiHUTU BigIo-
BifIHi IIOKa3HMKM MaKCUMa/IbHOI aepOOHOI IIBUIKOCTI
Ta IX 3B’A30K 3 PYyXOBOMM BMOYXOBO-CHIOBUMM 37i6-
HocTAMM y Boneliboni. [laHi HaykoBoi niteparypu 3
per6i Ta ¢yTbONy HO3BONMMIM BBaXKAT MaKCUMallb-
HY aepoOHYy LIBUAKICTh BUpilIanbHUM (GaKTOpOM I
IIOKPAIlleHHA 3[aTHOCTI CIIOPTCMEHA BiJHOBIIOBATICS
IiC/IA BUCOKOIHTEHCUMBHUX Ta BUCHAXK/IMBUX TPEHY-
BaHb.
Marepianu i metogu. [ focATHEHHSA Iii€l MeTH
My K1acu}ikyBany pesynbTaTy PyXoBUX 3iOHOCTeN
(BepTMKanpHMII CTPUOOK, aTaKyo4Mil MifgXif, 6710Ky-
104Mit CTpUOOK, 20-MeTpOBUIL CIPUHT, T-TecT (crpuT-
HiCTb) Ta OTPiNtHMII CTPUOOK 3 Mic1is1) 60 BUCOKOKIAc-
HUX I'paBLiB-40/M0BiKiB (Bik 23 + 1.56 3 mocBimom rpu
1o 5 pokiB y enmiTHux nmirax Opany). AHamizyBamucs
iX MOKa3HMKY MaKCHUMaJIbHOI aepOOHOI MIBUAKOCTI Ha

IBOX piBHAX (+ a60 — 4 M/c) y TecTi «HoBHUKOBMII Oir
1200 m», sikmit € epeKTVBHMM TeCTOM /ISl BUMipIOBaH-
HS MaKCHMa/IbHOI aepOOHOI MIBUAKOCTI IpaBIA.

Pesynprarn. Hami pesynbraTu mifgTBepaunu, o
piBeHb MaKCUMaIbHOI aepOOHOI MBUAKOCTI 10 4 (M/C)
€ BJMCOKNMM piBHeM, 6e3IocepeHbO HOB’A3aHUM 3i
3HAUHVIMM PiBHAMM PYXOBMX 3[i0HOCTEI IpaBLiiB, pO3-
IJIAHYTUX Y IbOMY JBOCTIi/I)KEHHI.

BucnoBku. Ham npoToOKOn MOKa3HMKIB MaKCu-
MasibHOI aepoOHOI MIBMAKOCTI HiTBEPAUB piBeHb 4
(M/c) AK BigmOBimHNUI piBeHb MaKCUMaTbHOI aepOOHOI
HIBUIKOCTI, IIO3UTMBHO II0B A3aHMII 3 TAKMMI KOMIIO-
HEHTaMJl PYXOBUX 3Ji6HOCTell AK CIPUTHICTb, piBHO-
Bara, KOOpAMHaLisd, CWIa, peaklid Ta MBUKICTD, Ha
BiMIiHY BiJl HVDKYMX PiBHIB.

KirouoBi cnoBa: 40/1oBiki, Bo/eit6om1, MaKCMaib-
Ha aepo6Ha MIBUJKICTD, PyXOBi 34i6HOCTI.

B3AMMOCBA3b MEXAY NOKA3ATEAMU MAKCUMAJIbHON
ASPOBHOI CKOPOCTU U ABUTATEJIbHbIMU B3PbIBHO-
CUNOBbIMU CMOCOBHOCTAMMU B BOJIEUBONE

3epd M.}, Xapgusap Xepdane M.%, Koxnu K.?, JIyrman6 J1.*
L2353 ‘yauBepcurer A6mens Xamup V6H baguc

Pegepar. Cratpsi: 5 c., 3 TabI., 27 MCTOYHIUK.

ITenp nccnemoBaHMA — OLEHUTH COOT-
BETCTBYIOIIME TOKa3aTe/y MaKCUMAJIbHOI aspoOHOI
CKOPOCTHU M UX CBA3b C NBUTATE/IbHBIMU B3PBIBHBIMU
CUJIOBBIMU CIIOCOOHOCTSIMU B BojIeiibore. JlaHHbIe Ha-
Y4YHOJ JIUTEpaTypsl o peréu u ¢yTdomy m03BOMNIN
CYMTAThb MAaKCUMAaJIbHYIO a9pOOHYI0 CKOPOCTD pellalo-
M (paKTOpOM I YIy4IIeHNA CIOCOOHOCTH CIIOPT-
CM€Ha BOCCTAaHABIMBATHCA II0C/IE BBICOKOMHTEHCHB-
HBIX ¥ USHYPUTENbHBIX TPEHMPOBOK.

Matepuanpl M MeTOABI. [ JOCTVIKEHUA 3TOM
eV MBI KIacCUUIVPOBA/IN Pe3y/IbTaThI JBUTATE/Ib-
HBIX CIIOCOOHOCTEI! (BepTUKAIbHBIN IPBDKOK, aTaKyI0-
VI TOAXO, OIOKMPYIOINIT MPBDKOK, 20-MeTpOBBbIt
cripuHT, T-TecT (JIOBKOCTD) M TPOIHOI IPBIKOK C Me-
cra) 60 BBICOKOK/TACCHBIX UTPOKOB-MY>K4YMH (BO3pacT
23 *+ 1.56 ¢ ONBITOM WUIPBI B 5 JIET B 3MUTHBIX JIUTaX
OpaHa). AHaIM3MPOBANNCh MX MOKa3aTelu MaKCH-
MaJIbHOI a9pOOHOI CKOPOCTM Ha ABYX YPOBHAX (+
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wn — 4 M/c) B Tecte «Yemnounsii 6er 1200 m», KOTO-
pblit ABAeTCA 3 (PEKTUBHBIM TeCTOM Ji/IsI U3MepeHMs
MaKCUMaJIbHOJ a9pOOHOIT CKOPOCTU UTPOKa.

PesynbpraTrpl. Hamm pesynbTaThl MOATBEPAUIN,
4TO YpOBEHb MaKCUMAJIbHOI a9pOOHOI CKOPOCTH IO
4 (M/c) ABNAETCA BBICOKUM YPOBHEM, HEIIOCPEICTBEH-
HO CBA3aHHBIM CO 3HAYMTENbHBIMM YPOBHAMM JIBUTA-
TE/IbHBIX CIIOCOOHOCTEN UIPOKOB, PACCMOTPEHHBIX B
3TOM UCCTIENOBAHNM.

BroiBoppl. Ham nmpoTokon mokasaTeneil MaKCU-
MaJIbHOI a9pOOHOI CKOPOCTH NOATBEPAVII YPOBEHD
4 (M/c) XKaK COOTBETCTBYIOLINIT YPOBEHb MaKCUMalb-
HOJI a9pOOHOIT CKOPOCTH, MTOTIO>KUTENBHO CBSI3aH C Ta-
KM KOMIIOHEHTaMM ABUTATETbHBIX CIIOCOOHOCTEN
KaK JIOBKOCTb, paBHOBECHE, KOOPAMHALVA, CUJIA, PEaAK-
LV Y CKOPOCTD, B OTIMYMY OT HU3IIVX YPOBHEIL.

KirroueBble croBa: My>XKUIHbI, BOTIEI 00T, MAKCHIMA/Ib-
Has1 a9pO6HasA CKOPOCTb, ABUTATE/IbHbIE CTIOCOOHOCTIL
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AHoTanisa

Mera gocmimKeHHs — BUSHAYMTY iHPOPMATUBHI TOKA3HIKY TEXHIKO-TAKTUYHUX [iilf KBaTi(piKOBaHMX

CIIOPTCMEHIB Y KY/IbOBilt CTPiNbOi.

Marepianu ta MmeTogn. Y fociimkenHi B3 yuacTs crioprcmenn MCY (kimpkicTs criopremenis n = 10),
KMCY (xinbkicTb cioptcMeHis n = 9). st BupillleHHs IOCTaB/IeHUX 3aBjaHb OY/I0 BUKOPUCTAHO Ha-
CTYTIHI METOAM NOC/i/IKEHHA: aHaJIi3 Ta y3araJbHEHHA HayKOBO-METOAMIHOI TiTepaTypy, Nefaroridui
criocTepexxeHHs. Ilefaroriuni crocrepe)xeHHA BUKOPUCTAHO /I BYBYEHH: 0COO/MBOCTEN TeXHIKO-TaK-
TUYHUX TIOKa3HMKIB KBa/Ti(iKOBaHUX CIIOPTCMEHIB, a TAKOX IX PyXOBMUX 37i6HOCTE; /151 06pOOKM eKCIIe-
PVMMEHTAIbHUX JAaHMX OY/I0 3aCTOCOBAHO METOAY MaTeMATUYHOI CTATUCTHKIL.

PesynbraTu. [letanbHuit aHaIi3 3MaraabHOI ASUIBHOCTI ZO3BO/IVMB BUSHAYNTH, IO (hasy OCTPiLy «IIpu-
Li/II0BaHH», «BUKOHAHHSA IOCTPLTY — aKTMBHMII HOCTPi/», «Ha/IAIITYBaHHA Ha IOCTPi/» € iHpopMaTuB-
HVIMJ TIOKQ3HMKaMJ TeXHIKO-TaKTUYHUX Aiil KBamihiKoBaHMX CIIOPTCMEHIB Y KY/IbOBiit cTpinbbi. bynu
BU3Ha4eHi y Ipoleci JOCTiPKeHHs 4acoBi MapaMeTpy BUKOHAHHA (a3 Iif yac 3MaraIbHoI Jis/IbHOCTI.
PisHu1isa Mk cepefHiMM IIOKa3HMKaMM CIIOPTCMEHIB PisHOI CIOPTMBHOI KBastidikalii 3HaXOAUTHCS Ha
MeXi 2,55 ceKyH/IM Ta [Ja€ MOXK/IMBIiCTh CTBEPIKYBATH, 1[0 TPMBAJIICTD BiJIHOBIIOBA/IbHNX IIPOLECIB Opra-
Hi3MY CTPi/blIiB BINIMBAE Ha pe3yNbTaTUBHICTb KOYKHOTO IIOCTPITY.

BucHoBKku. [leTanbHMiT aHATI3 CTPibOY 3 THEBMATIYHOI IBUHTIBKY Ceper; Y0IOBIKIB Iij] 4ac BUKOHAH-
Hs 3MarajibHOi AisINIbHOCTI JO3BOJIVB BCTAHOBUTH Pi3HUI[IO B T€XHIKO-TaKTUYHIl MiATOTOBIEHOCTI Mi>K
crioprTcMeHaMu pi3Hoi criopTuBHOI kBantidikauii piBHs MCY tTa KMCY: «npuninioBanss» — MCY 950,56
cexyHnp, KMCY 1017,91 cexyH[j; «BUKOHAHHSA MOCTPiny — akTuBHMIT mocTpim» — MCY 964,45 cekyHy,
KMCY 952,36 cexyHp; «HanamTyBaHHA Ha HocTpin» — MCY 1678,66 cexynn, KMCY 1855,19 cexyHp,
«3aranbHui 9ac BukoHaHHs» — MCY 3593,68 cexynn, KMCY 3825,47 cekyHnn,.

KrouoBsi cioBa: KBaHi(i)iKOBaHi CIIOPTCMEHM, TEXHIKO-TaKTUYHi Jil, THEBMaTNYHA TBUHTIBKa.

Bctyn

Texniko-rakTiyHi Aii y cTpinb6i 3 mHeB-
MAaTUYHOI TBUHTIBKM € HaI3BMYAIHO BXKIUBUMHU, & B
Oi7bIIOCTI BUIAJKIB BUPIIIaIbHUMM, /IS JOCATHEHHS
MaKCHMAaJIbHO MOXX/IMBOTO CIIOPTUBHOTO P€3Y/IbTaTy.
3a onoMorow epeKTMBHOTO aHa/li3y 3MaraabHOI [i-
ANIBHOCTI CIIOPTCMEHIB MOXX/IMBO BCTAaHOBUTY OITU-
MaJIbHUI CKJIafl PyXOBOI isA/IbHOCTI Ta 4aCOBUX I1apa-
MeTpiB BUKOHaHHA PyXOBUX Jill.
B xynboBii CTpi)‘Ib6i Ba>X/IMBO 1A MOAANIBIINX JO-
claimpkeHp 3Haty, sAKi enementu (¢pasyu) nmorpibHO Bu-
BiMUTU 3 TIpOLeCy BMKOHAHHA IIOCTPily, Ta BUKOPU-

© JlemiukoBcbkuit A.IL., 2019.
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CTOBYBATH IX /I TIOfA/IbIIOTO aHA/i3y eeKTUBHOCTI
BJICTYIIiB CIIOPTCMEHIB.

Ha remepilmHili MOMEHT B NpPaKTUYHIN HiANbHO-
CTi He BCTAaHOBJIEHO i He ONMCAHO B IIOBHil Mipi MeTO-
IV 71 aHAJI3y IOCTPiNy, AK TaKOIO, WO € BAKIMBUM
€/IEMEHTOM 3MarajbHOI JiAIbHOCTI, [0 Y CBOK Yepry
IEMOHCTPYE HasABHY HEBIANIOBIJHICTh MK IiATOTOBIIE-
HICTIO CIIOPTCMEHIB i CyYyacCHUMM IIpaBUIaMI 3Marajb-
HOI JisZIBHOCTI B Ky/IbOBiil cTpinb6i ([leMidKoBChKMIL,
Jlonatees, IlitnH, 2015; ITitnH, 2015; [IeMi9YKOBCHKNIA,
2017).

daxiBIi 3i cTpinbOM 3 MHEBMATUYHOI IBUHTIBKK
POOTIATD aKIeHT Ha TOMY, 1[0 aHaJIi3 IIOCTPiNTy Ha/JaCTh
MOXX/IMBICTb BUABUTY Ta BCTAHOBUTY HASABHICTH a60
BifICyTHICTb OMMIOK (TeXHiYHMX i TakTnyHMx) (Jla-
nytuH, 1999; Kijowski 2006; Jlonarees, IlitTusn, [e-
MiukoBcbkuit, 2017). OnrtumanpHO mifibpani MeToxu

TM®B, 2019, tom 19, Ne 4



JemiukoBcbKkuin, AT, (2019). MoKa3sHMKN TEXHIKO-TaKTUYHUX Aill KBanidpiKoBaHNX CNOPTCMEHIB y CTPinb6i 3 nHeBMaTU4YHOI
rBUHTIBKN

aHaJIi3y JO3BOJATH OTPVMATU B IIOBHIMl Mipi BeINUKy
KinbKicTh iHOpMAIii /151 ofanbuIol aHami TMYHOI 06-
pobku (ITonmsikoBa, 1990; Kurzawski, 2005; Bracos, [e-
MIYKOBCBbKMIL, IBamenko, Jlonaroves, Ilitun, IT aauno,
Xyportiit, 2016).

Texnika Ta TakTuKa CTPi/NbOM 3 IHEBMATMYHOI
ITBYHTIBKM BHAaC/IiJOK HOBOBBEMEHDb IO IPAaBUII 3Ma-
rajibHOI JisIZIBHOCTI 3a3Haja 3HAYHUX 3MiH, AKi I1O-
TpebyIoTh BifnmoBigHOI Moaudikauii 3i cTopoHM Al
CIOPTCMEHA. 3HAYHOI0 MipOX0 3pOC/IO 3MarajbHe Ha-
BaHTa)XeHHs (Hanpukiaj, 36inblIeHo KinbKicTh ¢i-
HaJIbHUX IIOCTPi/liB, 3alIpOBA/I)XEHO HOBY CTPINELbKY
nporpamy AIR-MIX, BMOKpeM/IeHO KOMaHJHUI 3aJIiK,
AK OKpeMY Iporpamy, )KiHo4uy BIIpaBy IPUPIBHANM 10
vosnosivoi) (Gladyszewski, Gladyszewska, 2012; [lemiu-
KOBCbKUiL, JlonaTbes, ITiTun, 2015).

HaaBHa crenianisoBaHa HayKoBa Ta HaBYaJbHO-
MeTONMYHA /IiTepaTypa He BPaXxOBYy€ CYYacHOTO Xa-
pakTepy CTpinb6u. 3asHadeHi 3MiHM He BpaxOBaHi y
CUCTEM] IiZiTOTOBKM CTPiNbLiB, BifCyTHI MeTOAVNYHI
peKoMeHpalii 1o opranisanil HaBYaJIbHO-TPEHYBa/Ib-
HOTO IPOLIeCy B CY4aCHUX YMOBaXx.

Y cnoprTi ycnixy gocAraloTh Ti TpeHepy Ta CIOPT-
CMeHU, 5IKi BpaxoBYIOTb BCi HeoOXifHi ckmafjoBi miz-
TOTOBKM, l€TalbHO aHaJi3yIOTh TEHJEHIIil 3MiH Ipa-
BUJI Ta aJalTYIOTbCA 10 HUX, a TAKOX BiINIOBiaIbHO
CTaBJIATbCA [IO BiTHOBJIEHHA OPraHi3My CIIOPTCMEHA.
e mipTBepmpKy€e ycOnilmHMI BUCTYII COOPTCMEHIB TUX
KpaiH, AKi 3HaUHy yBary NpUAiIAIOTh YCiM CKIaJOBUM
MiJTOTOBKM Ta BiJHOB/IIOBAJbHMUM IIpOLleCcaM, 1O B
MaitbyTHbOMY Oyfie CIIpMATY MPOJOBKEHHIO IX CIIop-
TUBHOI Kap €pM.

lomo nmuTaHHA MiATOTOBKY CTPi/NbILiB 3 ITHEBMa-
TUYHOI IBMHTIBKM Y CIIellia/li30BaHill CIOPTUBHO-CTPi-
JeUbKill miTepaTypi HayKoBLi posrisganu: iHdop-
MaTUBHICTb Ta CTabI/IbHICTD pe3y/IbTaTiB CTPiIbOY B
pisHux yacoBux ymoBax (Ilonsakosa,1990); ¢asu mo-
CTpiny B cTpinb6i 3 mHeBMaTyHOI rBUHTIBKY (ITyraves,
Kyn6anos 2002); aHani3 pyXoBuUX Aiil Ipy BUKOHAHHI
cTpinenpkux Bupas (Bmacos, Jlomatbes, Bunorpag-
cokuit, JlemiukoBchkuit, 2010). TakuM 4mHOM, Bpaxo-
BYIOUM yCi ITIpOaHaji30BaHi J)Keperna Ta OCTaHHi 3MiHU
IpaBM/I 3MaraHb, TeMaTHKa JOCIiIPKEHHA € aKTyaslb-
HOIO 1 BUMarae nojjaJIbIINX pO3BiflOK.

Mema Oocnioxnennss — BUSHa4UTU iHPOpMATUBHI
NOKA3HMKY TeXHIKO-TaKTUYHUX Jilf kBamidikoBaHUX
CIIOPTCMEHIB Y Ky/IbOBiii CTPinbOi.

Martepianu Ta meTogun

YuacHuku 0ocnioxeHHsa

Y pocmimXeHHi B3ANMM y4acTb CHOPTCMEHM 3i
CTpinpOM 3 MHEBMAaTMYHOI IBMHTIBKM IIiJ] 4ac 3Marasib-
HOI JiAANMbHOCTI 4EeMITIOHATIiB YKpaiHM, CHOPTCMEHM 3i
cioptuBHUM 3BaHHAM MCY (maiictep copty Ykpai-

TM®B, 2019, Tom 19, Ne 4

HU, KiNbKIiCTh crtopTcMeHiB n = 10) i cHOpTUBHUM PO3-
pagom KMCY (xaHmmupar y MaiicTpu criopTy YKpaiHu,
KinbKicTh cioprcMeHiB n = 9). Ilpunyckaerbes, mo Ha
OCHOBI aHa/i3y TeXHIKO-TaKTMYHUX (a3 BUKOHAHHSI
HOCTPINTy Mif 9ac CTpinb6M 3 MHEBMATIYHOI TBUHTIBKY
MOXX/IMBO BU3HAYUTU O0COONMMBOCTI Ta iHpopMaTuBHi
IMOKA3HMKM 3MarajabHOI JiANIbHOCTI CTPINbLIB pi3HOI
CIIOPTUBHOI MalICTEPHOCTI.

OpezaHizayis 00CnioxeHHS

[l BupillleHHs [IOCTaB/IEHNX 3aBfjaHb Oy/I0 BU-
KOPMCTAHO HaCTYTIHI MeTOAM JOCTi/[)KeHHA: aHa/li3 Ta
y3arajabHEHHs HAyKOBO-METOLMYHOI IiTepaTypuy, Iefia-
roriyHi cnocrepexxenHs. Ilegaroriuni cnoctepe>xeHHA
BUKOPVCTAHO Ji/IsI BUBYEHHSI 0COO/MMBOCTEl TEXHIKO-
TaKTWYHIX IIOKa3HNKIB KBaTipiKoBaHNX CIOPTCMEHIB,
a TaKOXX PO3BUTKY iX pyxoBuX 3pibHoCTeit. [Ins 06-
po6KM jaHMX 6YZI0 3aCTOCOBAHO METOAY MaTeMaTyud-
HOi cTatucTuky. OTpMMaHHA NaHUX AJIA IOAAJIbLIOrO
aHasli3y BifOyBanocs 6e3nocepeqHbO Iij] 4ac BMKOHAH-
Hsl 3MarajIbHOI [is/IbHOCTI Ha YeMIliOHaTaX YKpaiHMu.

lMpoyedypa mecmysaHHs

3piiicHIOBamacs Bifleo-3/10MKa BUKOHAHHA CTPinb-
01 3 MHeBMAaTWYHOI IBMHTIBKM KBajipikoBaHMMU
CIIOPTCMEHaMU. 3a JOIOMOTOI0 METOAY XpPOHOMETPY-
BaHHs 0Y/I0 BU3HAYe€HO TPMBAJIICTh TEXHIKO-TaKTUY-
HUX €/IEMEHTIB BUKOHAHHA ITOCTPisy.

O6nagHaHHA: BileOKaMepa, CEKYHIOMIp.

CmamucmuyHut aHani3

Marepianu goCifi>KeHHA ollpallbOBaHi 3a JOIIOMO-
TOI0 CTaH[JAPTHOTO MaKeTy 00poOKM 11MPPOBUX HaHKX
SPSS 20.

J7sa BM3HaYeHHA HOPMAalbHOCTiI pO3IOAiNy pe-
3y/IbTATiB TECTYBaHHA BUKOPUCTOBYBAaBCA KpUTepin
MIamipo-Yinka.

BupaxoByBasmich Taki mapaMeTpu: cepefHs apudme-
THYHA BEMYMHA, CTaHJapTHe BifixuneHHA. OLiHoOBaH-
HA JOCTOBiPHOCTI Pi3HMII CTAaTUCTUYHUX IIOKA3HMKIB
IIPOBOAMIIOCH 32 JOIIOMOTOI0 t-KpuTepito CThIofieHTa.

3nificHIOBaBCs OMCKPUMIHAHTHMIA aHajli3. Y IIpo-
meci AMCKPUMMIHAHTHOTO aHalisy Oyaa cTBOpeHa
IIPOTHOCTMYHA MOJIe/Nb HAJIEXHOCTi Ko rpynu. ana
Mopienb 6ynye fucKpuMiHaHTHI QyHKUIT y BUIIAAL 1i-
HilTHOT KOMOiHallil IpeAiKTOPHUX 3MiHHMX, 110 3a0e3-
nevyye HaMKpaluii IOfi/ IPyIL.

[/ KOXXHOI KaHOHIYHOI AVICKPUMiHaHTHOI (PyHK-
Lil pOo3paXxOBYIOTbCS HACTYIHI CTaTUCTUKU: BJIacCHE
3HAYEHHA, Bi[JCOTOK AMCIIepCii, KAHOHIYHA KOpenALis,
namb6bpa Yinkca (Wilks' Lambda), xi-kBagpar (Chi-
square). [l KOXKHOTO KPOKY: alpiopHi IMOBipHOCTI,
koedinientn ¢ynkuii Pimepa, HecTaHZapTU30BAHI
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koedinientu ¢pyHkuil, namoaa Yinkca (Wilks’ Lambda)
UL KOYKHOI KaHOHIYHOI QyHKII.

Pe3ynbTaTn ocnigKeHHA

IlopiBHAHHA BUTpAT 4acy Ha BUKOHAHHA IIOCTPi-
niB y Bupasi «['TI-6» cTpinbisaMn pisHoi kBamidikarii
CBifuuTh, W0 3a kputepiem Illanipo-Yinka emmipnyni
JaHi BiIMOBiJalOTh HOPMA/IbHOMY POS3IIOAiNTy Ha PiBHi
3HauymocrTi a(n) = 0,05, a BUTpaTy yacy € Haj3BUYail-
HO Ba)K/IMBMM IIOKa3HMKOM IIiITOTOB/IEHOCTi CIIOPT-
CMeHa B KY/IbOBIil CTPi/IbOi 3 IBUHTIBKM, SIK T€XHIYHOI
TaK i TAKTUYHOI.

Y Tabmuui 1 HaBefeHi 3arajpbHi BUTpaTH yacy Ha
60 mocTpimiB CIOPTCMEHaMM Pi3HOI CIIOPTUBHOI KBa-
nigikanii (MCY i KMCY). AnanizyBaBcs 4ac Ha BUKO-
HaHHA (a3 NOCTpiny («IPULTIOBAHHA», «BUKOHAHHS
IIOCTPiNy — aKTUBHUII IOCTPi/l», «HaAIITyBaHHA Ha
HOCTPiN», «3arajibHUiL Yyac») y CTpibOi 3 MHeBMaTUY-
HOI TBUHTIBKIL.

OTpumaHi pe3ynbTaTu [O3BONMIM BCTAaHOBUTH,
IO Mifi 9ac CTPiIpOM CriopTcMeHu Haitbinpine yBaru
OpUAINATD Ha «HAMAIITYBaHHA Ha IOCTPiN», TaK Y
MCY BiH TpuBae 1678,66 cexynp, ay KMCY - 1855,19
cexyHJp, BignosigHo. PisHunga B 176,53 cexyHp Mix
CIIOPTCMEHAMU CTAaTUCTUYHO JocToBipHa (p = 0,77).

Ta6mmua 1. Burpary yacy Ha BUKOHaHHA IOCTpiniB y Bipasi «I'TI-6» cTpinbiamu pisHoi kBamidikanii

Ne IToxkasHuku Pospapn N X S pisHMIIA t P

MCY 10 593,95 23,40

1. Pesynprar CTpinb6u, 0uKM 26,69 1,980 ,064
KMCY 9 567,25 34,83
MCY 10 950,56 197,93

2. [IpuninroBanns, ¢ -67,34 -,756 ,460
KMCY 9 1017,91 189,08
; _ . MCY 10 964,45 283,92

3. BI/IKOH.aHHH nocTpiny AKTUBHII 12,09 112 912
HOCTPL, € KMCY 9 952,36 160,93
MCY 10 1678,66 226,14

4, HanamrysanHsa Ha mocTpin, ¢ -176,53 -1,880 ,077
KMCY 9 1855,19 176,74
MCY 10 3593,68 332,61

5. 3arajibHMII Yac, ¢ -231,78 -1,352 ,194
KMCY 9 3825,47 413,82

Ta6muus 2. PesynipraTy [MCKPUMIHAHTHOTO aHAI3Y

CrpyKTypHi KoedinieHTn

Ne IToxa3sHuku MCY KMCY
1 2 3 1 2 3
1. [IpuninoBanus, ¢ ,001 ,981* ,194 ,629 -,778* -,012
2 E::;’;imc” TOCTPINY — aKTUBHMA ) 012 1,000% 603 148 784%
3. HanamrysanHsa Ha mocTpin, ¢ ,958* ,245 ,151 ,619* ,526 -,583
Ta6muua 3. 3HadyeHHA QyHKIIT B IeHTpoifax rpymn
MCY KMCY
IocTpinu Oynknia OynKLia
1 2 3 1 2 3
1 -,953 ,343 ,186 -,225 ,114 -,154
10 ,545 ,248 ,189 -,368 -177 ,027
20 741 ,233 -,208 1,056 -,049 ,079
30 ,705 -,547 ,127 ,339 ,056 -,138
40 -,110 ,529 -,134 -,049 ,052 ,029
50 -,061 -,295 -,017 -,371 -,209 ,002
60 -,868 5,512 -,142 -,382 ,213 ,154
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HocroBipHux posbi>kHOCTel Y TpuBanocTi a3 «mpu-
LiTI0OBaHHA» Ta «BUKOHAHHS IOCTPINY — aKTUBHMUI
IIOCTPi/I» MK CLIOPTCMEHaMM Pi3HOI CIIOPTUBHOI KBa-
nmicikanii He croctepiraerbes. OTxe, HaMbiNbII CYT-
TEBUII BIUIMB Ha pe3y/IbTaT CTpinboyu Mae dasa «Hama-
IITYBaHHA Ha IIOCTPi».

Y Tabnuii 2 HaBefieHi pe3y/IbTaTy AUCKPUMIHAHT-
HOTO aHa/li3y TpMBaIOCTi ofHOro nocrpiny y 1, 10, 20,
30, 40, 50, 60 cnpo6ax. AHai3 CTPYKTYpHUX Koedirri-
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Puc. 1. Ipadiune Bino6paxeHHs pe3ynbrariB Knacudikarii
y MCY (1, 20, 30, 40, 50, 60 mocTpin)
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Puc. 2. Ipadiune BizoOpaxkeHHs pe3ynbratiB Knacudikanii
y KMCY (1, 20, 30, 40, 50, 60 moctpin)
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€HTIiB BKa3ye Ha Te, 110 «Ha/IAIITYBaHH: Ha IOCTPiN» €
HalB)K/IMBIIINM €IeMEHTOM Y Bcill cepil cripo6 sK y
MaricTpiB ciopry (r = 0,958), Tak i KaHAUAATIB y Mail-
ctpu cropry (r = 0,619). B ocranHix cripobax Bupi-
IajibHe 3Ha4YeHHA Mae ¢asa «BUKOHAHHSA MOCTPITy -
aKTVMBHUI IIOCTPi/T» (r=1;r=0,784 BigmoBigHO).

Y Tabnuui 3 HaBefieHi 3HaYeHHA QYHKIIIT B [IEHTPO-
ilax rpym sIKi CBif4aTh, 1110 Y MaJICTPiB CIOPTY HaliKpa-
i cipobu y cTpinebi dikcyrorbes y cipobax 10-30,
Y KaHAUAATIB y MayicTpu cropty — y 20 cipo6i (mms.
puc. 1, 2).

Aunckycia

IIpumnyckanocs, o Ha OCHOBi aHasi3y TeXHiKo-
TaKTUYHUX (a3 BUKOHAHHSA IOCTPiNy Iif Yac CTpinb-
OV 3 MHEBMATMYHOI TBUHTIBKM MOXX/IVMBO BU3HAUUTU
0c06/mMBOCTi Ta iHPOPMATUBHI TOKa3HUKY 3MaraabHOI
JiABHOCTI CTPiNbLiB Pi3HOI CIIOPTUBHOI MalICTEPHO-
cTi. AHaji3 BUKOHAaHHA IIOKa3aB, IO y CIOPTCMEHIB
pisHOi cnopTuBHOI MalicTepHOCTi Ha piBHI MCYV i
KMCY xpurepiit lllanipo-Yinka cBigauTh mpo Bifmo-
Bi[JHICTb eMIIiPMYHUX JAHMX HOPMa/JIbHOMY PO3IOJiTy
Ha piBHIi 3HauymocTi a(n) = 0,01.

Y pesynbrarti aHasni3y BCTAaHOBJIEHO, IO YacC Ha BU-
KOHAHHA (a3 NoCTpiny («IpULTIOBAHHA«, «BUKOHAH-
Hs TIOCTPiNy — aKTUBHMIA IOCTPi/l», «HAJTAlITyBaHHSI
Ha IOCTPi/», «3arajJibHuUil 9ac») y CTpinbbi 3 mHeBMa-
TUYHOI TBMHTIBKM € iHPOPMATMBHUM IIOKa3HUKOM
TEXHIKO-TaKTMYHUX Jii KBamipikoBaHMX CIOPTCMEHIB
Y KynboBili CTpinb6i mmix yac BMKOHAHHA 3MaranabHOI
TiANBHOCTI B Me&XaX Cy4YaCHMX IPAaBUJI CTPiNELIbKOTO
cnopry. HaBepeHi fjaHi JOIIOBHIOIOTH Pe3y/IbTaTU [O-
cnimxenns [Tonaxosoi (1990), ITyrayesa ta Kyn6anosa
(2002) i BKa3yTb Ha 0COOMMBOCTI TAKTUYHOI Hifro-
TOBKM CTPi/IbLIiB y IIpoLeci eBOMIoLii 3MiH y IIpaBuiax
BMKOHAaHHA 3MarajbHOI JiANMbHOCTI.

BucHoBKM

B pob6ori BusHaueHo iHPOpPMATUBHI ITOKA3HUKNI
TEXHIKO-TaKTMYHUX Jii KBamipikoBaHMX CIOPTCMEHIB
y KynboBiit cTpinb6i. [lokasaHo, mo iHpopMaTUBHU-
MU TIOKa3HUKaMM SKOCTi CTPinbOM CHOPTCMEHIB € 4ac
BUKOHAHHA Pi3HMX (a3 IOCTPiNy: «IpULiITIOBAHHA»,
«BUKOHAHHA IIOCTPiNly — aKTMBHMI IOCTPi/», «Hama-
IITYBAHHA HA IIOCTPi».

Kpurepiit Illamipo-VYinka cBif4uTh IpO BigIoOBif-
HICTb eMIipMYHMX JaHNX HOPMa/TbHOMY PO3IOfiNy Ha
piBHi sHauymocTi a(n) = 0,01.

AHaJti3 eKcIlepyMeHTaIbHUX JaHNX II0Ka3Ye BIUINB
kBajTidikallii cHOPTCMeHIB Ha Yac BUKOHAHHS Pi3HUX
¢as mocTpiny Ta oTpuMaHuii Kinesuit pe3ynbrar. e-
Ta/IbHUI aHa/i3 CTPi/IbOM 3 ITHEBMATUYHOI I'BUHTIBKI
cepeq 40JI0BiKiB IiJl Yac BUKOHAHHA 3MarajbHOI [isd/lb-
HOCTi J03BO/VB BCTAHOBUTY Pi3HUII0 B TEXHiKO-TaK-
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TUYHIN TiJTOTOBIEHOCTI MK CIIOPTCMEHAMU Pi3HOI
criopTuBHOI kBasidikanii piBaa MCY Ta KMCY: «upu-
unimoBa"Ha» - MCY 950,56 cexynn, KMCY 1017,91
CEKYHJ; «BUKOHAHHA IOCTPi/Ty — aKTUBHMIA IIOCTPif» —
MCY 964,45 cexynn, KMCY 952,36 cekyHp; «Hana-
MITYBaHHA Ha nocTpim» — MCY 1678,66 cexynn, KMCY
1855,19 cexyHp, «3arajbHuil 4aC BUKOHAHHA» — MCY
3593,68 cexynn, KMCY 3825,47 cekyH.
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NMOKA3ATEJIN TEXHUKO-TAKTUYECKUX BENCTBUN
KBAJINMOULIMPOBAHHbIX CTOPTCMEHOB B
CTPENIbBE U3 MHEBMATUYECKO BUHTOBKM

HemmukoBckmit A.Il.

JIbBOBCKMII TOCYAaPCTBEHHBIN YHUBEPCUTET PU3NUECKOI

Ky/IbTypbl uMeHM ViBana bobepckoro

Pecdepar. Cratsps: 6 c., 2 puc., 3 Tabm., 14 ncTouHuKa.

Ilenp mccnemoBaHMS - OIpPENENUTH
MHPOpPMATHBHbIE IIOKA3aTe/MN TEXHUKO-TaKTUIECKIX
HeiicTBUI KBamM(UIMPOBAHHBIX CHIOPTCMEHOB B IIy-
JIeBOII CTpenboe.

Marepuasnbl 1 METOIbI. B riccieoBanmm npuHsm
yuyactue cnoprcMersl MCY (Komm4ecTBO CIOpTCMe-
HoB n = 10), KMCY (xonm4ecTBO CIIOPTCMEHOB N =
9). [lns pelreHnst MOCTaBIEHHBIX 3a/1a4 ObIIU UCIIO/b-
30BaHbl C/Iefyol/ie MEeTOMBI VICCIeOBAHMS: aHAIN3
U 00001IeHNe HAyYHO-MeTORNYECKO TUTePATYPHI,
negarormyeckue Habmomenns. Ilegarormyeckme Ha-
O/MI0fleHNsA VICIIONb30BAHBI I U3y4YeHUsA 0COOEHHO-
CTell TEXHUKO-TAKTUYECKUX [TOKa3aTenert KBamduim-
POBaHHBIX CHOPTCMEHOB, a TaK)XXe UX [JBUTATEeTbHBIX
criocobHoOCTel; 11 00pabOTKM IKCIIePUMEHTATbHBIX
JaHHBIX OBUIV NPYMEHEHbl METOIbI MaTeMaTUIeCKO
CTaTUCTUKIU.

PesynbraTpl. [leTaNbHBIN aHA/IN3 COPEBHOBATEIb-
HOJ JIeATe/IbHOCTY TTO3BOJIM/I OTIPEfeNNTh, 9TO (hasbl
BBICTpe/Ia «IIPUIE/TNBAHNE», «BBIIIOTHEHE BBICTPe-
Jla — aKTUBHBII BBICTPEN», «KHACTPOIKA Ha BBICTPEI»
ABNSAIOTCSA MHDOPMATUBHBIMU TIOKA3aTEAMU TEXHU-
KO-TaKTUYeCKUX JeICTBUII KBanMpUIMPOBAHHBIX
CIIOPTCMEHOB B IIy/IeBOII cTpenbbe. Boitu omnpenerne-
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HbI B IIpollecce JMCCNeJOBaHNA BpeMeHHble IapaMe-
TPbI BBINOTTHEHMS (a3 BO BpeMs COPEBHOBATE/IbHOI
meATenbHOCTN. PasHMIla MeXAy cpelHMMM IOKasaTe-
JIAMU CIIOPTCMEHOB Pa3/IMYHON CIIOPTVBHOW KBaju-
¢duKanuy HaXOAWTCA Ha TpaHM 2,55 CEKYHABI U JaeT
BO3MO>XHOCTb YTBEP)K/ATh, YTO IPOJO/DKUTETbHOCTD
BOCCTQHOBUTE/IbHBIX IIPOLIECCOB OPraHM3Ma CTPENKOB
BJIMAET Ha Pe3yIbTaTUBHOCTD KaXKIOTO BBICTPENA.

BeiBopasl. [leTanpHblil aHANMN3 CTPENbObI U3 ITHEB-
MaTM4eCKO} BMHTOBKU Cpefiyl MY>XUMH BO BpeMs BbI-
IIO/IHEHM A COPEBHOBATEIbHOI [IeATETbHOCTY IT03BOINIT
YCTaHOBUTb PasHULy B TEXHMKO-TAaKTUYECKON IIOATO-
TOBJIEHHOCTY MEXJY CIIOPTCMEHaMI Pa3HOl COPTUB-
Hol1 kBamudukanym yposHsa MCY u KMCY: «iipuenu-
BaHme» — MCY 950,56 cexynn, KMCY 1017,91 cexyHg;
«BBITIOJTHEHIE BBICTPe/Ia — aKTUBHBII BeIcTpen» — MCY
964,45 cexynp, KMCY 952,36 cexyHp; «HacTpoiiKa Ha
BbIcTpenn» — MCY 1678,66 cexynpn, KMCY 1855,19 ce-
KYHT; «obmee BpeMs BbInonHeHUA» — MCY 3593,68
cexynp, KMCY 3825,47 cexyHng,.

KiroueBbie cmoBa: KBammpuIMpOBaHHbIE CIIOPT-
CMEHBI, TEXHUKO-TaKTU4IeCKUe [IeMICTBUA, ITHEBMAaTH -
4JecKas BUHTOBKA.
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INDICATORS OF TECHNICAL AND TACTICAL ACTIONS
OF QUALIFIED AIR RIFLE SHOOTERS

Demichkovskyi A.P.

Ivan Boberskyi Lviv State University of Physical Culture

Report. Article: 6 p., 3 tabl,, 2 fig., 14 sources.

The purpose of the study was to define
informative indicators of technical and tactical actions
of qualified rifle shooting athletes.

Materials and methods. The study involved MSU
(number of athletes n = 10), CMSU (number of athletes
n = 9). To solve the tasks set, the following research
methods were used: analysis and generalization of
scientific and methodological literature, pedagogical
observation. Pedagogical observation was used to study
the peculiarities of technical and tactical indicators
of qualified athletes, as well as their motor abilities;
methods of mathematical statistics were used to process
the experimental data.

Results. A detailed analysis of competitive activity
made it possible to determine that the shot phases
“Aiming”, “Shot execution - active shot”, “Preparation
for the shot” are informative indicators of technical
and tactical actions of qualified rifle shooting athletes.

The study determined time parameters of the phases
during competitive activity. The difference between the
average indicators of the athletes with different sports
qualifications is at the limit of 2.55 seconds, which
suggests that the duration of the restorative processes of
the shooter’s body affects the performance of each shot.

Conclusions. A detailed analysis of air rifle shooting
among men during competitive activity allowed to
determine the difference in technical and tactical fitness
between the athletes with different sports qualifications
of MSU and CMSU levels: “Aiming” - MSU 950.56
seconds, CMSU 1017.91 seconds; “Shot execution
— active shot” — MSU 964.45 seconds, CMSU 952.36
seconds; “Preparation for the shot” - MSU 1678.66
seconds, CMSU 1855.19 seconds, “Total execution
time” — MSU 3593.68 seconds, CMSU 3825.47 seconds.

Keywords: qualified athletes, technical and tactical
actions, air rifle.
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Abstract

The study objective is to determine the technological basis for the formation of motor competence of
students with chronic health conditions in the process of physical education in universities.

Materials and methods. To solve the research tasks used the methods of theoretical analysis,
systematization, comparison of different views on the problem under investigation, generalization of data
of scientific-methodical and special literature, general-scientific methods of theoretical level: analogy,

analysis, synthesis, abstraction, induction.

Results. It has been established that the quality of motor competence of students with chronic diseases is
the result of an integrated organization of the educational process of physical education. It is established
that information, motivational, active and reflexive competences are allocated in the structure of motor
competence. As a methodological basis for the development of educational technology for the formation of
motor competence of students with chronic diseases in the process of physical education during university
study, the proposed technological basis of this process. They include: concretization of the ultimate

goal, definition of strategic tasks, organization of actions, which involves determining the content of the
pedagogical process of formation of motor competence and control and analysis of the results of this
process. It is determined that the development of motor competence of students with chronic diseases in
the course of physical education should result in the acquisition of a wide range of theoretical knowledge,
practical skills and self-realization in the field of physical culture, aimed at improving their health and

maintaining a high level of psychophysical status.

Conclusions. Formation of motor competence as a key condition for activating the qualitative
psychophysical training of the future specialist involves the development and practical implementation of
pedagogical technology - a well-defined algorithm of actions to ensure the effectiveness of this process.
Key words: student, chronic diseases, physical education, motor competence, formation, technology.

Introduction

Problem statement. The problem of pre-
serving the health of student youth occupies a deci-
sive place in the system of social values and priorities
of modern society (Koryagin, Blavt, & Tsiovkh, 2018).
Nowadays, the health of students is a subject of close
attention, because of the effect of various factors there
is a permanent increase in the number of students
with chronic health conditions (Volkova, Evseev, &
Polovnikov, 2013; Nosko, & Adyrkhaev, 2014). Thus,

© Koryahin V,, Blavt O., Gurtova T., Serbo E., 2019.
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today there are many questions related to finding effec-
tive approaches in physical education of students with
health disorders aimed at changing this situation. En-
suring the solution of this important social problem
is possible by achieving the strategic goal of physical
education - the formation of motor competence as a
systemic and integrative component of the individu-
al, an integral part of the general culture of the future
specialist (Grigoriev, & Ponomarev, 2011; Oliyarnik,
Gavrilenko, Guley, & Stetsyak, 2017).

The main task of physical education of the modern
higher education school is to maximize the potential of
each student’s motor, to prepare him for self-improve-
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ment, self-determination and self-realization. Physical
education is focused on fulfilling the social order of
society for the training of able-bodied healthy profes-
sionals (Ivashchenko, 2016; Zavidovskaya, 2003). It is
believed that one of the determinants of health is the
level of motor competence in students (Nosko, Kryven-
ko, & Manievych, 2001). As a defining function of the
discipline “Physical Education” in universities, the for-
mation of motor competence, ensures the preservation
and enhancement of health of students (Stroot, 2014;
Hrypach, Korol, Pavlos, & Osinchuk, 2017).

Considering the need to strengthen the psycho-
physical state and eliminate the existing deviations in
the health status of students with chronic health condi-
tions, ensuring the proper level of motor competence
of students with chronic health conditions, as a mod-
ern and productive guide in their physical education, is
very important.

Analysis of recent research and publications. Ques-
tions of motor competence are constantly in the field
of interests of researchers (Grigoriev, & Ponomarev,
2011; Oliyarnik, Gavrilenko, Guley, & Stetsyak, 2017;
Hrypach, Korol, Pavlos, & Osinchuk, 2017). Around
this problem there are scientific disputes, as a result
of which different views are born and methodological
and methodological positions are formed (Ayers, 2004;
Mukhametzyanov, 2011; Schmidt, & Wrisberg, 2008).
However, the analytical review of scientific papers indi-
cates that there is rather limited consideration in the ex-
isting studies of the development of motor competence
in students with disabilities.

In general, the scientific work reflects the scientific
and theoretical aspects of the identified issue regarding
students who do not have health problems. At the same
time, scientists emphasize that student with chronic
health conditions do not have sufficient experience of
physical activity and are not sufficiently oriented to-
wards health support by means of physical education
(Iedynak, Galamandjuk, Ivashchenko, Stasjuk, Guska,
Prozar, Mazur, & Sliusarchuk, 2017; Koryagin, & Blavt,
2017; Overton, Wrench, & Garrett, 2016). According to
experts (Vlasova, Sungatullin, & Zakirova, 2015; Gri-
goriev, & Ponomarev, 2011; Koryagin, & Blavt, 2016),
in the process of physical education of students with
chronic health conditions in the state of health there is
no proper place for practically oriented orientation of
the formation of motor competence, which provides
health support.

In spite of a rather thorough elaboration of motor
competence issues, the scientific work did not reveal
any works in which the issues of its formation are con-
sidered by the students with chronic health conditions.
There are practically no studies on the pedagogical as-
pects of the technology of formation of motor compe-
tence of students with chronic health conditions in the
process of physical education of universities. In gen-
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eral, existing studies are discrete and distinct in this
category of students (Koryagin, & Blavt, 2016; Nosko,
& Adyrkhaev, 2014).

Therefore, the analysis of scientific and methodo-
logical sources did not reveal any special works that
would systematically and comprehensively cover the
investigated issues. The contradictions between the ne-
cessity of developing technologies of formation of mo-
tor competence of students with chronic health condi-
tions and the lack of theoretical knowledge for their
design and implementation are revealed. At the same
time, ensuring the effectiveness of physical education
requires a clear understanding of the general laws of
technology of this process (Anikieiev, 2015; Shyrob-
okov, Malinina, Malinin, 2012; Sukhova, 2009).

Purpose of the research is to determine the techno-
logical basis for the formation of motor competence of
students with chronic health conditions in the process
of physical education in universities.

Materials and methods

To solve the research tasks used the methods of
theoretical analysis, systematization, comparison of dif-
ferent views on the problem under investigation, gener-
alization of data of scientific-methodical and special lit-
erature, general-scientific methods of theoretical level:
analogy, analysis, synthesis, abstraction, induction.

This research is theoretical qualitative research. The
type of this research is descriptive modeling research.

Results

Systematization of the opinions of scientists (Grigo-
riev, & Ponomarev, 2011; Nosko, Kryvenko, & Manievy-
ch, 2001; Hrypach, Korol, Pavlos, & Osinchuk, 2017)
revealed that the definition of “motor competence” is
considered as an integrated concept of a set of theoretical
knowledge, skills, values, orientation, the correct realiza-
tion of individual motor needs through various forms
and means of physical culture, which promotes physical
training and health promotion. According to a number
of scientists (Koryagin, & Blavt, 2016; Vlasova, Sung-
atullin, & Zakirova, 2015), the main feature of motor
competence as a pedagogical phenomenon is that they
are not abstract motive operations (although, of course,
it is based on the latter), but specific skills and skills
needed to provide high level of psychophysical status of
students with chronic health conditions The following
components are distinguished in the structure of motor
competence of students with chronic health conditions:

- information competencies that require the stu-
dent to have the necessary amount of knowledge about
his health and physical culture, ways to strengthen his
health by means of sanitation and hygiene, physical
education, etc.;
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- motivational competences that involve the forma-
tion of personally-meaningful and socially-significant
interests and motives of students, understanding of the
importance of physical culture for improving health
and maintaining a high level of their psychophysical
state;

- active competencies, which presuppose the for-
mation of health and physical culture skills of the in-
dividual, designing their way of life in order to achieve
physical perfection;

- reflexive competences, which provide students
with their own experience of physical and fitness activi-
ties (Volkova, Evseev, & Polovnikov, 2013; Grigoriev,
& Ponomarev, 2011; Kakhnovich, Izvekov, & Izvekov,
2017).

Principles of health orientation of physical educa-
tion of students with chronic health conditions, as a
rule, are specified in physical and recreational technolo-
gies (Schmidt, & Wrisberg, 2008). Their implementa-
tion in the educational process is of paramount impor-
tance. Therefore, a significant factor in improving the
efficiency of physical education to improve the psycho-
physical status of students with chronic health condi-
tions is the full use of its content-methodological and
technological potential. According to scientists (Gri-
goriev, & Ponomarev, 2011; Kurz, 2008), the efficiency
of formation of motor competence is ensured by the
competent construction of technological foundations
of this process.

The recognition of technological principles as an
important factor in the educational process requires
clarification of their essence and features, taking into
account the specificity of work with students with
chronic health conditions. The essence of technologi-
cal principles, as a means of increasing the efficiency
of the process of formation of motor competence of
students with chronic health conditions, is largely due
to the development of modern pedagogical technolo-
gies. They are specified from the standpoint of theoreti-
cal and methodological bases of competence formation
and peculiarity of physical education of students with
chronic health conditions. The synthesis of these com-
ponents ensures the creation of social and pedagogical
conditions for the formation of motor competence.

Itis believed that the technological framework must
satisfy two conditions. First, have a degree of complex-
ity that can be broken down into relatively separate
parts. Secondly, there should be tools that would thus
systematize the actions of the subject (student) in or-
der to achieve maximum effect with minimum effort
(Volkova, Evseev, & Polovnikov, 2013).

Synthesis of interpretations of the essence of tech-
nological principles, it is determined that they are pre-
sented as a system set and the order of functioning of all
personal, tools and methodical means used to achieve
the goals of physical education. Therefore, technologi-
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cal support implies that the process of physical edu-
cation in universities should guarantee the formation
of motor competence of students with chronic health
conditions at a proper level.

Technological principles are the basis for building
a model of educational process of physical education in
an educational institution, its content, forms and means
of formation of motor competence, which are reflected
in pedagogical technologies (Stroot, 2014). The latter
may also cover specialized technologies used in other
fields of science and practice. In particular, new infor-
mation technologies, educational, valeological, etc.

Taking into account the above and on the basis of
elaboration of scientific work on the topic proposed
(Grigoriev, & Ponomarev, 2011; Koryahin, Blavt, &
Tsiovkh, 2018; Mukhametzyanov, 2011), technologi-
cal principles of formation of motor competence of
students with chronic health conditions in the process
of physical education in higher education institutions
provide:

I. Specification of the ultimate goal, which is the
formation of an appropriate level of motor competence
of students with chronic health conditions, which pro-
vides students with the acquisition of theoretical skills
and practical skills of a healthy lifestyle as a key compo-
nent of motor competence.

II. Defining strategic objectives:

- mastering students’ knowledge of scientific and
biological and practical basics of physical culture and
healthy lifestyle;

— formation of motivational-value attitude to health,
to the possibility of deprivation of the existing devia-
tions in his condition, setting for maintaining a healthy
lifestyle, raising the need for physical improvement and
systematic exercise;

- formation of students’ orientations about the pos-
sibility of improving their health by means of physical
education and forming in them the readiness to per-
form corrective actions;

- mastering practical skills that ensure the improve-
ment of the health status of students with chronic health
conditions and maintain a high level of their psycho-
physical status;

- development of practical skills from the basics
of self-control methodology, assessment of the level of
parameters of physical state and physical fitness and
the state of one’s health, and providing feedback in the
process of formation of motor competence.

III. Organization of the action, which involves de-
termining the content of the pedagogical process of for-
mation of motor competence of students with chronic
health conditions in the process of physical education
in universities.

Despite the large number of modern variant pro-
grams of physical education of students with chronic
health conditions, the success of becoming a motor
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competency of students with chronic health conditions
is determined by the appropriate selection of tools,
methods, forms and conditions aimed at enhancing
their health. In this sense, we particularly emphasize
the need for targeted nosological correction in their
choice. It is necessary to organize the process of for-
mation of motor competence of students with chronic
health conditions, which will help to improve the state
of health and increase the level of physical fitness, tak-
ing into account the disease profile.

One of the important structural elements of the
technology of the development of motor competence
is the form of organization of physical and health ac-
tivities of students with chronic health conditions. All
possible forms (academic and non-academic) should
contribute to the consolidation of acquired skills, the
activation of physiological processes in the body dam-
aged by the disease) under the influence of increased
motor activity. Integrated use of all forms of physical
education involves a wide range of methods and tech-
niques, the implementation of which ensures the devel-
opment of motor competence of students.

Under certain conditions, the following should be
ensured: motor activity software based on the gender
and individual characteristics of the students, taking
into account the deviations in their state of health,
which lead the students to the freedom to choose in-
dividual educational paths in their own physical ac-
tivity. The formation of motor competence of students
with chronic health conditions will be successful if
they carry out this process on the basis of a procedural
model of joint activity of the teacher and the student,
which will be aimed at maintaining his health. In such
a process, the student acts as an object and subject of
upbringing, which includes the mechanisms of his/her
self-awareness, self-analysis, self-esteem, student’s self-
development as a subject of educational activity.

IV. Outcome control and analysis is a system of
measures to ensure that planned physical education in-
dicators are validated to evaluate the means and meth-
ods used and to clarify the effectiveness of physical
education, and make appropriate adjustments to this
process. The analysis of the results creates an idea of
their compliance with the planned results (Koryahin,
Blavt, & Tsiovkh, 2018). The latter creates the grounds
for making the necessary corrective decisions. The ob-
jective basis for planning the physical education train-
ing process of students with chronic health conditions
is the information obtained from the control. The opti-
mality of scientific approaches and organizational and
methodological conditions for controlling students with
health disabilities ensure its effectiveness in the physical
education of students with chronic health conditions.

Despite the indisputable importance of this aspect,
the methodological provisions related to the features of
the control of students with chronic health conditions
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have not been developed yet. It is believed that this is
due to the complexity of pedagogical work with stu-
dents with disabilities. The latter is related to the focus
on the average student, which does not bring tangible
results in the formation of sustainable interests in main-
taining health and maintaining a healthy lifestyle.

In general, the results of the study do not represent a
comprehensive study of all aspects of the issue under con-
sideration. They only supplement and specify knowledge
in the field of theoretical and methodological basis of the
process of formation of motor competence of students
with chronic health conditions in their physical education.

Discussion

We fully support the scientific approaches of spe-
cialists engaged in finding ways to optimize physical
education results of students with chronic health condi-
tions while studying at university (Ivashchenko, 2016;
Zavidovskaya, 2003; Nikiforova, Fedorova, & Froltsova,
2015; Sukhova, 2009)

Formation of motor competence in students is an
active pedagogical process, where technology, as a cer-
tain algorithm of action, of realization of this process is
essential. (Volkova, Evseev, & Polovnikov, 2013; Kurz,
2008). The data obtained in the study show that the
efficiency of the process of formation of motor com-
petence is ensured by the competent construction of
technological foundations of this process.

The study presents a new solution to the applied sci-
entific problem of the formation of motor competence
in SMG students in the process of physical education
at the university. We have tried to address a number
of issues that will inevitably arise in this process. Our
research complements the scientific data on the impor-
tance of qualitative formation of students’ motor compe-
tence as a correlator of the result of their physical educa-
tion. (Grigoriev, & Ponomarev, 2011; Koryagin, & Blavt,
2016; Oliyarnik, Gavrilenko, Guley, & Stetsyak, 2017).

The above data complement the results of the study
of the peculiarities of technological foundations of
building a model of the educational process of physical
education of students, its content, forms and means of
formation of motor competence. (Vlasova, Sungatul-
lin, & Zakirova, 2015; Kakhnovich, Izvekov, & Izvekov,
2017; Mukhametzyanov, 2011).

Conclusions

The pedagogical process of formation of the motor
competence of students with chronic health conditions
in the process of physical education in universities is
aimed at the formation and development of theoretical
knowledge, practical skills, self-realization in the field
of physical culture to improve their health and maintain
a high level of psychophysical status.
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Integration of research of industry experts, allows
to state that the formation of motor competence as a key
condition for the activation of physical and educational
training of the future specialist involves the develop-
ment and practical implementation of pedagogical
technology, as a well-defined algorithm of actions for
the realization of goals. The determined technological
principles provide opportunities for conceptual design
and implementation of the process of realization of
pedagogical technologies of formation of motor com-
petence of students with chronic health conditions in
the process of physical education in the university due
to: clear definition of the purpose; choosing the most
rational ways of translating a scientific idea into a con-
crete practical result; identifying and creating a set of
conditions to maximize the practical implementation of
technology; continuous control and management at all
stages of technology implementation. The latter should
be developed based on these positions through the for-
mation of various skills and abilities of students with
chronic health conditions, abilities to apply this knowl-
edge in the process of specially organized physical edu-
cation classes and independent physical-fitness activity.
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TEXHOJIOTIYHI 3ACAAUN ®OPMYBAHHA PYXOBOI
KOMMNETEHTHOCTI Y CTYAEHTIB 3 XPOHIYHUMU
3AXBOPIOBAHHAMM Y NMPOLLECI ®I3UYHOIO BUXOBAHHA

Kopsrin B., bnast O., I'yprosa T., Cep6o €.
Hamionanbauit yHiBepcureT «/IbBiBCbKMI IO TEXHIKa»

Pedepar. Crarts: 6 c., 30 mxepern.

MeTa mOCHi>KeHHs — BY3HAYEHHS TeX-
HOJIOTIYHMX 3acaj] GOPMYBaHHS PYXOBOI KOMIIETEHT-
HOCTIi Y CTY/[IEHTIB i3 XpPOHIYHVMMU 3aXBOPIOBAHHAMN B
npoueci GisMYHOro BUXOBAHHS 3aK/Ia/jiB BUILOI OCBITH.

Marepianu Ta Metogu. [In14 BupillleHHA 3aBAaHb
TDOCTiJKE€HHS BUKOPUCTaHO METOAM TEOPETUYHOIO
aHaJli3y, cucTeMaTu3alil, MOPiBHAHHA Pi3HMUX IIOIJIA-
IiB Ha JOCTIIXyBaHy Ipo6IeMy, y3araJbHeHHS JaHUX
HayKOBO-METOAMYHOI Ta CIleljia/IbHOI JIiTeparypu Ta
3araJIbHOHAayKOBi METO[V TEOPETUYHOTO PiBHA: aHAJIO-
ris, aHaJIi3, CMHTE3, a6CTpa1<ui'1', IHJYKIHI.

Pesynprarn. 3’sicoBaHO, 1J0 AKICTH PYyXOBOI KOM-
METEHTHOCTI CTYHEHTIB i3 XpOHIYHMMM 3aXBOPIO-
BaHHAMU € pe3y/IbTaTOM iHTEIpOBAaHOI OpraHisamii
HaBYa/IbHO-BMXOBHOTO Ipolecy (i3MYHOro BUXO-
BaHHA. YCTAaHOBJIEHO, 1[0 y CTPYKTYpPi PyXOBOi KOM-
IeTeHTHOCTi BU/IAIOTH iHOpMaliiiHi, MOTHBAIIilIHI,
misAnbHI Ta pedrnekcuBHI KoMmeTeHnii. B Axocti me-
TOAMYHOI OCHOBM PO3BUTKY HaB4Ya/IbHOI TEXHOJOTii
($opMyBaHHA PyXOBOi KOMIIETEHTHOCTI CTYEHTIB i3
XPOHIYHMMU 3aXBOPIOBAaHHAMM Y Tpolueci ¢isuaHoro
BMXOBAHHS IIiJl 4aC HaBYaHH:A B YHIBEPCUTETI 3aIpo-
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IIOHOBaHi T€XHOJIOTi4YHi OCHOBM IIbOTO Iponecy. Bonn
nepen6avYanTh: KOHKPETU3AIlilo KiHIIeBOI METH, BU3HA-
YEeHHs CTpaTerivHNX 3aBJaHb, OpraHisalito A, mo 1mo-
JIATAIOTD Y BUSHAYEHH] 3MICTY I1€larorivHoro mnpouecy
¢dbopMyBaHHS pPyX0BOi KOMIIETEHTHOCTI Ta KOHTPOJIb
I aHaJIi3 pe3y/nbTaTiB LbOTO Ipolecy. BusHadeHo, mo
pesynbTatoM (GOPMYBaHHS PYXOBOi KOMIIETEHTHOCTI
CTYZIEHTIB i3 XpOHIYHMMM 3aXBOPIOBAHHAMMU Yy XOAi
¢isMYHOrO BUXOBAHHS Ma€ CTAaTU HAOYTTsA HIMPOKOTO
CIIEKTPY T€OPETUYHNX 3HAaHb, IPAKTUYHMUX YMiHb Ta
camopeanisanig B chepi ¢pisu4HOl KynbTYpH, CUHTE3
KOTPMX CKepOBaHMII Ha TOKPAIJaHHs CTaHY 3/J0POB s I
HiATPMMKY Ha BUCOKOMY PiBHi IICMXO(i3MYHOTO CTaHY.

BucnoBku. ®opMyBaHHA PyXOBOi KOMIIETEHTHO-
CTi sIK 4iNIbHOI YMOBY aKTUBi3auii sKkicHOI cuxodisny-
HOI IATOTOBKY Maii0yTHBOTO CIIellianicTa nepegdadae
PO3pOOKY i1 IpaKTUYHY peajiisaliiio mefarorivHol Tex-
HOJIOTII — 9iTKO BM3HAY€HOTO a/ITOPUTMY [Iill 3a/1/1s 3a-
Oe3nedeHHs eeKTUBHOCTI 1IbOTO MIPOLIECY.

KnrouosicnoBa: CTYJIEHT, XpPOHIYHi3aXBOPIOBaHHH,
¢isyyHe BMXOBAHHA, PyXOBa KOMIIETEHTHICTD,
¢dbopMyBaHH, TEXHOOTIA.
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TEXHOJIOTMYECKUE OCHOBbI ®OPMUPOBAHUA ABUTATEJIbHOWN
KOMNETEHTHOCTU CTYAEHTOB C XPOHUYECKUMUA
3ABOJIEBAHNAMMU B NPOLIECCE ®U3NYECKOIO BOCNMUTAHUA

Kopsarun B., bnast O., I'yprosas T., Cep6o E.
HanyonanbHblil yHUBepcuTeT «/IbBUBCKA MTOTUTIXHUKA»

Pedepar. Crarps: 6 c., 30 MCTOYHUK.

Lenp mccmegoBaHNsa — omIpefieneHe
TEXHOJIOTMYECKUX OCHOB (pOpPMMPOBaHUSA JIBUTATENb-
HOJI KOMIIETEHTHOCTH Y CTYJEHTOB C XpPOHUYECKIMMN
3ab0jeBaHMAMM B Ipoljecce (pu3MYecKoro BOCHNUTA-
HISI BBICIIVX y4eOHBIX 3aBefIeHNUIL.

Marepuansl U MeTOAbl. [I/14 pelieHus 3ajad uc-
C/IeNOBaHMS VICIIONb30BAHBI METOIBl TEOPETUYECKOTO
aHanM3a, CUCTEeMaTM3aLNM, CPAaBHEHNUA Pa3MIMIHBIX
B3IISI/IOB Ha MICCIElyeMYIo IpobiieMy, 0600111eH e JaH-
HBIX HAyYHO-MeTOANYIECKOII I CIIeLa/IbHOM INTepaTy-
PpbI ¥ O0II[eHayYHble METOAbI TEOPETUYECKOTO YPOBHSL:
aHAJIOTUMY, aHA/IN3a, CHTe3a, abCTPaKIVN, MHTYKIINNL.

PesynbraThl. YCTaHOBIEHO, YTO Ka4eCTBO JIBUTa-
TEeJIbHOI KOMIIETEHTHOCTY CTYHEHTOB C XpPOHNYECKU-
MU 3a007IeBaHMSAMU SABJISIETCS PE3y/IbTaTOM MHTETPHU-
POBaHHOII OpraHU3anNy y4eOHO-BOCHUTATETBHOTO
nporecca GU3NIECKOTO BOCIHUTAHUA. B cTpykType
IOBUTATENbHOI KOMIETEHTHOCTU BbifienieHO MHGOP-
MalMOHHbIe, MOTHUBAIVIOHHBIE, JlesiTe/IbHbIe U ped-
JIEKCMBHBIE KOMIIETEHIIN. B KauecTBe MeTOOMYECKON
OCHOBBI TEXHONIOTUM (OPMUPOBAHMUS JBUTATETTBHON
KOMIIETEHTHOCTY CTY[€HTOB C XPOHMYECKUMM 3a00-
NeBaHUAMU B Tpolecce PpU3NIeCcKOro BOCIHUTAHMUS
BO BpeMs y4eObl B YHMBEPCUTETE HPE/IOKEHBI TeX-
HOJIOTMYeCKMe OCHOBBI 3TOro mponecca. OHM mpe-

OyCMaTpUBAIOT: KOHKPETMU3aL M0 KOHEYHON Len,
OIIpefe/IeHNe CTPATETMYECKUX 3a/la4d, OPTraHMU3aALNI0
JeVICTBUIA, IIpefyCMaTPUBAIOLIVe ONpefeNieHe Cofep-
YKaHMA TearoTM4ecKoro mpouecca GopMupoBaHusA
IOBUTATE/IPHONM KOMIIETEHTHOCTY, KOHTPO/Ib M aHa/lIN3
pes3ynbraToB 3TOrO mnpouecca. OnpeneneHo, 4To pe-
3y/IbTaTOM (POPMMUPOBAHNA JBUTATEIbHON KOMIIETEHT-
HOCTY CTYAEHTOB C XPOHMYECKMMU 3a00/IeBaHUAMMU
B Xofie (pM3MYECKOTO BOCIMTAHMA [NO/DKHO CTaTh II0-
Jy4eH)e IIVPOKOTO CIEKTPa TeOPEeTNYECKUX 3HAHMIA,
INpaKTUYeCKUX YMEHMIT 1 caMopeanusanns B cepe
($U3MYECKOII KY/IbTYPBI, HAIIPaB/ICHHBIE HA YTy 4IlIeHNe
3[J0pPOBb U NIOAZep>KaHUA Ha BBICOKOM YPOBHE IICUXO-
(bU3NIeCKOTO COCTOSTHMA.

BeiBoppl. PopMupoBaHKe [BUTATENTbHON KOM-
METEHTHOCTM KaK ITTABHOTO YC/IOBMA aKTUBU3ALIUU
Ka4eCTBEHHOI NCUX0(pU3NIECKOll IOfTOTOBKY Oymy-
I[eTO CIeLMaNTNICTa IpeflycMaTpuBaeT pa3paboTKy U
IMPAKTUYECKYI0 peanns3anuio IeJarornyeckoil TeXHO-
JIOTUM — YETKO OIPEEIEHHOTO aJITOPUTMa JIeMCTBUMN
ms obecriedeHNA 3P PEKTUBHOCTY peann3alyn Henei
3TOTO IpolLecca.

KiroueBble cmoBa: CTyieHT, XpOHMYecKue 3ab0e-
BaHMA, PU3NYECKOe BOCINTAHIE, JBUTATE/IbHAA KOM-
IIEeTeHTHOCTb, POPMUPOBAHYE, TEXHOJIOTYA.
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AHoTanisa

Merta nocni;m(em-m — BU3HAYUTH BIUIMB KOMOIHOBaHOIO METONY PO3BUTKY CMIN Ha ,T_[I/[HaMiKY TpeHy-

Ba/IbHOTO e(eKTy y fiB4ar 9 pokis.

Marepianu i MeTopu. Y gociifpKeHHI IpuitHsm y4acTb 15 piBuar 9 pokis. ExcrieprmeHnT 6yB mposeze-
HUIT 32 IVIAHOM, HaBeleHNM Y Ta6L. 1. By peastisoBanmii mepiimnit BapianT KOMOiHOBAaHOTO METOLY /IS
PO3BUTKY M’s13iB PyK i IteqoBoro nosicy (micue I), cum M’s3iB depeBHoro mpeca (micue II), cumm Ms31B
crimay (micne IIT) i cunm M asiB wir (micre IV). MaTepiau fOCTiA>XKeHH OIIpaljboBaHi B IIporpami cra-
TUCTUYHOTO aHasisy — IBM SPSS 22. 3nilicHennit iuckpuMiHaHTHMIT aHai3.

Pesynbraru. PesynpraTyt [MCKpPUMIiHAHTHOTO aHA/Ii3y CBif4aTh PO CTATUCTUYHO IOCTOBIPHi 3MiHM TPEHY-

BasbHMX edekTiB cunoBux Brpas (I-1V micrie, p < 0,001). TepmiHoBuUIL i BifcTaBIeHNit TpeHyBanbHMIT edekT
CUJIOBUX BIIPAB 3aJISKNUTD BiJj CyMapHOTo 00CATY CU/IOBMX BIIPaB B ypoLi disidHoi KynbTypu. Tak, 3MiHu mic-
7151 po6OTH Ha KOXKHOMY MICIIi PO3BUTKY CH/IV Ti/ICUTIOIOTHCS HACTYITHVMM BUKOHAHHSIM BIIPaB Ha iHIINX Mic-

151X, PO3ODKHOCTI MiX IIOKA3HMKaMY TeCTYBAHH I{Of{0 ORMH OFHOTO CTAaTUCTUYHO AOCTOBIpHi (p = 0,001).
BucHOBOK. BcTaHOBIEHO O3UTUBHUI TPeHYBaNIbHNIT e(eKT CUIOBUX BIIPaB y IMpolleci BUKOPUCTAaHHA
KOMOIHOBaHOTO METOLY PO3BUTKY CU/IM y HACTYITHUX PeXMMaX: METOJ FUHAMIYHUX 3yCUIb — 3 TIOBTO-
penHs, 30 ¢ BiiMOYMHOK; METOJ, MaKCMMAa/IbHUX 3YCU/Ib — 1 TOBTOpeHH:, 30 ¢ BilTIOYMHOK; METOZ, i30-
METPUYHUX 3yCUTb — 3 IOBTOPEHHS, 30 ¢ BiIlMOYMHOK; METOJ, IOBTOPHUX 3yCU/b — 6 IIOBTOPEHD, 30 C Bif-
TIOYMHOK. B peak1lii Ha cinoBe HaBaHTa)XXeHHA BUMIIAETbCA TEPMiHOBMIA i BiiCTaB/IeHMIT TPEeHYBa/IbHII
edexT. Ile nae MOXXMBICTD CTBEPIPKYBATH, 1110 Kaacudikallis TpeHyBa/JIbHIX e(DeKTiB MOXK/IMBA 32 HaBe-
[eHOI0 6aTapeero TeCTiB Ha OCHOBI IVICKPUMIHAHTHOTO aHaJIi3Yy.

KirouoBi cnoBa: koM6iHOBaHMIT METOfI, TEPMIHOBMIL i BiCTaB/IeHNIT TPeHYBa/IbHUIT eeKT, iiByaTa 9 poKiB.

Bctyn

HopMmyBaHHA i cipsIMOBaHe perynIroBaH-
HA IHTepBasliB BiTIOYMHKY MK BIIpaBaMM, IXHiMH I10-
BTOPEHHAMI i 3aHATTAMU B LIi/IOM € OCHOBOIO YIIPaB-
NiHHSA TpeHYBaJIbHUMU edekTaMy QisUYHMX BIPaB y
mpotieci pisuuHOro BUxoBaHHs mKonspis (baabceBny,
2000; Xygmoniit, & Mapuenko, 2007; bocenko, 2016).
OpHyM i3 MeTOfiB, AKMIT TOOYIOBAHNMII Ha PeryIIio-
BaHHI iHTepBaJIiB BiTIOYMHKY MDK BIIpaBaMU i 4epry-
BaHHI peXXMMiB po60TI M’513iB € KOMOIHOBaHMIT METO
po3BuUTKY cunn. Llei MeTos; pO3BUTKY CUJIN € TOENHAH-
HAM JIEKi/IbKOX, B pasi BUKOPUCTaHHA Ti/IbKM OJHOTO
METOJy cula 30iIbLUIYETbCS HEJOCTAaTHBO ab0 30BCiM

© Isamenxo O.B., Hocko I0.M., ®epenn B.C., 2019.
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NpUNNHAETbCA i mpupicT. MeTonu MaKCMManbHUX i
i30MeTPUYHMX 3YCU/Ib HE PEKOMEHJYEThCA 3aCTOCO-
BYBaT! OKPEMO B 3aHATTAX 3 JNiTbMMU, BOHU MOXYTb
3 YCIiXOM 3aCTOCOBYBAaTMCA B MO€HAHHI 3 iHIIMMU
(Kypamumn, [puropres, & Jlatimiesa, 2004; Xypormii,
& IBamenko, 2014).

IcHyOTH fiBa BapiaHTM KOMOIHOBAaHOTO MeETOLY
PO3BUTKY cyn. Y IepIIOMY BapiaHTi MeTORY BIIpa-

>

BJM BMKOHYIOTbCS 11O KOJIY JJIs1 PO3BUTKY CUIM M A3iB
PISHMX YaCTUH Ti/Ia 3 BUKOPUCTAHHAM OJHOYACHO BCiX
YOTUPbOX METOJiB POSBUTKY CU/IH, Y IPYTOMY — BIIpa-
BU B KOJIi JAIOTHCS I/IS OFHUX 1 TUX Ke TPyI M s3iB,
ajzie Ha KOXXHOMY MicCIii BIIpaBM BUMKOHYIOTbCA TilTbKU
B OJTHOMY DPeXMMi (Isamenxo, 2016; Xynorniit, & IBa-
1eHKo, 2014). Ha edekTuBHICTD BUKOPUCTAHHS JAaHO-
rO METOAY BKa3yIOTb Pe3yabTaTy HU3KU HOCTiIKeHb
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(Ivashchenko, 2017; Ivashchenko, & Cieslicka, 2017;
Cieslicka, & Ivashchenko, 2017). Ha HeoOxigHicTh 10-
30BaHNX 3yCWIb AK Y pi3YHOMY BUXOBaHHi, TaK i criop-
TUBHIl MAroTOBLI BKa3ylTh poboTu Washabaugh,
Augenstein, and Krishnan (2020), Benzing, and Schmidt
(2019), Haghighi, Mohammadtaghipoor, Hamedinia,
and Harati (2019). Tak, Bogdanis, Donti, Papia, Donti,
Apostolidis, and Sands (2019) BkasyioTb Ha MO3UTUB-
HUJI BIUIMB HABAHTA)XEHb ITIOMETPUIHOTO XapaKTepy
Ha piBeHb PYXOBOI IiATOTOBIEHOCTI JiTel.

TakuMm 4mMHOM, Ipo6/IeMa HOPMYBAHHS CUIOBUX
HaBaHTa)XeHb y LIKOJAPIB MONOJIINX K/IaciB Ha ypo-
Kax (pi3MYHOI KYJIBTYpPU € aKTyaJbHOIO i BUMArae mo-
IATKOBUX JIOCTTiI>KeHb.

Mema docnidxcenHss — BUSHAYUTU BIIUB KOMOi-
HOBAHOTO METOJLY PO3BUTKY CM/IM Ha IMHAMIKY TPeHY-
Ba/IbHOTO e(heKTy Y AiBYaT 9 POKiB.

Marepianu i metogm

YyacHuku 0ocnioxeHHsa

Y pocnimkenni npuitHAny y4actb 15 gisdar 9 po-
KkiB. [liT Ta ixHi 6arbku Oyau iHpopmoBaHi mpo Bci
0CO6MMBOCTI JOCTI/PKEHHA 1 fanm 3TOfly Ha y4acTb B
€KCIIEpYMEHTI.

BUKOHAHHS BIIPaB HaBefeHi y Tabmuni 2. Y mpoueci
€KCIIEPMMEHTY PEECTPYBANNCSA Pe3yNbTaTH B TaKMUX
TecTax:

1. 3rMHaHHA 11 pO3TMHAHHA PYK B YIOpI /IeXKaun.

2. 3TMHAHHA Ji POSTMHAHHA PYK B YIIOPi IeXadn 3
pasu Ha IIBUJKICTb.

3. 3 moMoXKeHHs JIeXKauyM Ha CIOMHI HigHiIMaHHA B
cig3a 30 c.

4. 3 oNIO>KeHHA JIeXKau! Ha YepeBi MiflHIMaHHA TY-
ny6a Bropy 3a 10 c.

5. Crpn6oK y ZOBXWHY 3 MiCIIAl.

Y mepumii fieHb 10 eKCIIEPUMEHTY PeECTPYBAIUCA
pesynbTatu TecTiB NeNe: 2 «3rMHaHHA 11 pO3TMHAHHA
PYK B yIIOpi exayn 3 pasy Ha MIBMUAKICTb», 1 «3ru-
HaHHA I PO3TMHAHHA PYK B YIOPI JIeXKaun», 3 «3 Mo-
JIO>KEeHHA JIe)KauM Ha CIMHI migHiMaHHA B cifg 3a 30 c»,
4 «3 TIO/IO>KeHH JTeXKa4M Ha YepeBi MmigHIMaHH: Tyny6a
Bropy 3a 10 c», 5 «Ctpn6ox y nosxunny 3 micrsi». Ilic-
711 BUKOHaHHA BIIpaB Ha [ mici — tectu Ne 2, 1; ma II
miciyi — Tect Ne 3; mHa III micii — Tect Ne 4; IV micmi
— rtect Ne 5. ITicna nepmoro gusa — tectu Ne 2, 1, 3, 4.
Pesynbratn 6arapei TectiB peectpyBamucs micns 24
TOMVIH.

Tabmuus 1. ITnan excniepumenty. X — KilbKicTb
HOBTOPEHb, X, — IHTEPBaJI BIJIIOYMHKY

Ne

. Merop, X, X,
OpeaHrizayis 00CnioMeHHs Baplanta
. Meron pMHaAMiYHUX 3yCUTIb 3 30
Excnepument 6yB IIPOBEAEHNN 3a IUTAHOM, HaBe-
meHuM y Ta6s. 1. KombinoBaumit Mertopn, BapiaHT I, 6yB Meropn MakcuManbHUX 3ycnnb 1 30
. © > . . I
pean130Bz}HMM i pO3B’I/ITI.(Y M SI31B PYK 1 IUIe‘-IOB'OI‘O MeTox i30MeTpUIHIX 3yCHTb 3 30
noscy (micue I), cunn M’a3iB yepeBHOTO Ipeca (Micie
II), cunu m’a3is cnuam (micue III) i cunmm M’A3iB Hir Merop OBTOpHMX 3yCHIIb 6 30
(micue IV). 3acobu, MeTomu i METORMYHI BKa3iBKu [0
Ta6mmus 2. 3acoby, MeTonM 1 MeTOAMYHI BKa3iBKM 1O BUKOHAHHS BIIPaB
Ne Hassa Mertop X, X, MeTogu4Hi BKa3iBKu
I BapiaHT. I micue. BipaBu 1 M's131B PyK i I1€40BOTO MOACY
1 3TMHAHHA /i PO3TMHAHHA PYK B YIOpi Ie)Ka- MeToJ, JMHAMi4HMX 3ycuab 3 30 BripaBy BMKOHYBaTM MaKCHU-

4y Ha KO/TiHax

MaJ/IbHO IIBUOKO

2 3TMHAHHA /i PO3TMHAHHA PYK B YIOpi Ie)Ka- MeTOJ, MaKCUMMaabHUX 3y- 1 30

Yyl 3 HAaBaHTa>XKeHHAM (HaOMBHMIT M 949) Cub

3 3TMHAHHA /i PO3TMHAHHA PYK B YIIOpi Ie)Ka- MeTOoJ, i30MeTpUYHMX 3yCUIb 3 30

4y Ha KO/TiHax

BrpaBy BuKOHyBaTM 3 [BO-
Ma 3ynuHKamu i ¢ikcaniero
cyrno6Hux KyTiB (5 ¢)

4 3TMHAHHA i PO3TMHAHHA PYK B YIIOpi 1eXKa- MeTOoJ, IOBTOPHUX 3YCHU/Ib 6 30

4y Ha KO/TiHax

IT micrie. BipaBu i1 po3BUTKY MM M AA3iB YePEBHOTO IIpeca

1 3 MOJIO>KEeHH JIeKauy Ha CIIMHI MifHIMaHHA MeToJ, AMHAMiYHMX 3ycuiab 3 30 BripaBy BMKOHYBaTM MaKCHU-
B cify MasIbHO HIBUJKO
2 I3 Bucy cnmHO0 [0 TiMHaCTMYHOI CTiHKM MeTOJ, MaKCUMMAaAbHUX 3y- 1 30

MigHIMaHHA HIil O IPAMOTO KyTa

3 I3 momokeHHsA  7eXaum  Ha
IIOCTABJIEHIN 7IaBi MifIHIMAHHA HIr JO Ips-
MOTO KyTa

CIIIb

MOXM/IO METOJ, i30METPUYHUX 3yCUIb 3 30

BropaBy BuKOHyBaTM 3 [BO-
Ma 3ymuMHKamMy i Qikcaniero
cyrno6Hux KyTiB (5 ¢)

TM®B, 2019, Tom 19, Ne 4

201



ISSN 1993-7989 (print). ISSN 1993-7997 (online). Teopis ma memoouka ¢izudHo20 suxosdaHHs. Tom 19, N2 4

[TpomoBxeHHs TabmmLi 2.

4 I3 momokeHHsA 7eXauMm  Ha
IIOCTaBJIEHIN /1aBi MigHIMaHHA HIT O TOp-
KaHHs 3a TOTI0OBOIO

TOXMJIO METOJ, IOBTOPHUX 3yCUJIb 6 30

III micue. BripaBu i pO3BUTKY CUIU M SI3iB CIUHA

1 3 IO/I0)KeHH I /IeXKauy Ha 4epeBi MifHiMaHHA MeToJ, AMHAMIiYHMX 3ycWIb 3 30

i omyckaHHsA Tyn1y6a MaKCMMa/IbHO IIBUAKO.

BnpaBy BUMKOHYBAaTM MaKCH-
MaJIbHO LIBUIKO

2 3 NONOXKeHHS JIeXXayy Ha 4yepeBi Ha KOHI MeTOJ, MaKCUMMaabHUX 3y- 1 30

HOTaMM 3a4€IIUTHUCA 32 PEKy TIMHACTUYHOI CU/Ib
CTiHKM, HiZHIMaHHS | OIlyCKaHHS TyIy6a

3 BuxonaTy migHiMaHHA i ONyCKaHHA TY/ly- MeTOJ i30MeTPUYHMX 3yCUIb 3 30 BripaBy BUKOHYBaTM 3 [BO-
6a 3 ;BOMa 3yIMHKaM1 i yTpUMaHHsM 5 C B Ma 3ynmuHKamy i Qikcariero
KOXXHOMY i3 CTAaTUYHUX MONTOKEHD cyrnobuux kytis (5 ¢) (yrpu-

MaHHS BMKOHATU Y BEpPXHill
TOYLli i B TOPM3OHTAJIbLHOMY
HOJIOXKEeHH])

4 B.m. Te caMe, migHIMaHHA i ONyCKaHHA Ty- MeTOJ OBTOPHUX 3YCU/Ib 6 30

ny6a

IV micue. BripaBu 11 pO3BUTKY CHIM M 5I3iB Hir

1 IIpucigannsa METOJl IMHAMiYHUX 3yCuib 3 30 BrnpaBy BMKOHYBaTM MaKcu-
MajIbHO IIBUIKO

2 Ilpuciganus 3 TArapeM (HaOMBHMII M54, METOf, MAaKCHMMajbHUX 3y- 1 30

rasTesi) CUJIb

3 IIpuciganns 3 TArapem i synmHKamu METOJ] i30MeTPMYHUX 3yCUIb 3 30 BnpaBy BuKOHyBaTu 3 gBOMA
symmuHKamMu i ¢ikcarieno cy-
r1o6HyX KyTiB (5 ¢) (90°, 135°)

4 Ilpuciganns METOJ] IOBTOPHUX 3yCUJIb 6 30

CmamucmuyHut aHanis ITicnsa BUKOHaHHA (Pi3MYHNX BIIPAB CUIOBOI CIIPs-

Marepianu gocnigKeHHs onpalboBaHi B Iporpami
CTaTUCTUYHOTO aHanmisy — IBM SPSS 22. 3piiicaennit
DVICKPMMIHAHTHMI aHamis. Y mpoueci JMCKpUMiHAHT-
HOTO aHaji3y Oy/na CTBOpeHa IPOTHOCTUYHA MOJENb
HaJIOKHOCTI o rpymu. [laHa Mopenp Oynye AUCKpu-
MiHaHTHI QYHKUIl y BUIIAAL MiHIMHOI KOMOiHamil
NpefiKTOPHUX 3MiHHUX, 10 3abe3evyye HalKpalui
nozgin rpyn. i ¢ynkuii MmoxyTp Hamani 3acTocoBy-
BaTHUCA [JO HOBUX CIIOCTEPEXEHb 3 BiTOMUMI 3HadeH-
HAMU NPeJiKTOPHUX 3MiHHUX i HEBIJOMOIO IPYIIOBOIO
MPUHAIEXKHICTIO.

[71s1 KO)KHOI KaHOHIYHOI JVICKPYMIiHAHTHOI PYHK-
LIl pO3paxOBYIOTbCA HACTYIHI CTAaTUCTUKU: BJIacHe
3HAa4YE€HHs, BiICOTOK AMCIEpPCil, KAHOHIYHA KOpenAllid,
nsambpa Yinkca (Wilks' Lambda), xi-kBagpat (Chi-
square). JI1s1 KO)KHOTO KPOKY: alpiopHi IMOBipHOCTI,
koedinientu ¢ynkuii Pimepa, HecTaHAAPTU30BaHI
koediuientu ¢pynkuii, tsamo6ma Yinkca (Wilks' Lambda)
IIs1 KO>KHOI KAaHOHIYHOT QyHKIIiI.

Pe3ynbTaTi foCniA>KeHHA

VY Tabmmui 3 HaBemeHa MUHAMiKa pesynbTaTiB Te-
CTYBaHHA IIOJO IIOYaTKOBOIO PiBHA, sAKa CIIOCTEpi-
ra€TbCA IiC/IA BUKOHAHHS CUJIOBMX BIIpaB y JiB4yaT 9
POKiB.
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MoBaHocTi Ha I micni «Brpasu mia m’a3iB pyk i me-
4YEeBOIO MOACY» CIIOCTEPIralOThCA CTATUCTUYHO IOCTO-
BipHi 3MiHM pesynbTatiB TecTy Ne 1 Ta 2 (p < 0,01).
Pesynbratu Tecty Nel «3ruHaHHA 11 pO3TMHAHHA PYK B
YIOpi /1e>XKa4m» CTaHOBAATD 81,48% 110710 TOYaTKOBOTO
PpiBH1, pe3ynbTaTy TecTy No2 «3rMHaHHA /i pO3TVHAHHA
PYK B yIIopi 1exxaunt 3 pasy Ha IIBUIKICTb» CTAHOBIIATD
109,31% (p < 0,05) 1070 ITOYATKOBOTO PiBHA.

Ilicna saHATTA pesynbraTu TecTiB Nel i 2 momo
IIOYaTKOBOTO PiBHA CTaHOBIATb 73,29% i 124,97%
(p < 0,001). Yepes 24 ropmHu BiIIIOYMHKY AMHAMiKa
pesynbrariB y Tecti Ne 1 cklajna MIOf0 MOYaTKOBOTO
piBusa 98,00% (p > 0,05), pesynbratu Tecty Ne2 mono
IIOYaTKOBOTO piBH:A cTaHOBIATH 105,61% (p > 0,05).

ITicis BUKOHAHHA (Pi3SMYHNX BIIPaB CUIOBOI CIIPsI-
MoBaHoCTi Ha II Micui «Bnpasu i po3BUTKY cummn
M’513iB 4epeBHOrO Ipeca» CIIOCTEPIra€TbCsi CTATU-
CTMYHO JOCTOBipHA [VHaMiKa pesynbTaTiB TecTy Ne3
«3 TIONIOKEHHA JIeXKadyy Ha COMHI IMigHiMaHHA B Cif 3a
30 o» micna pobortu, micns 3aHATTA (92,29%; 87,49%;
p < 0,05). ITicna 24 rogvH BifNIOYMHKY IJOO ITOYarT-
KOBOTO piBHA 3MiHU HerocTOBipHi (94,47%; p > 0,05).

ITicns BukoHaHHA (i3VYHMX BIIPAB CUJIOBOI CIIPSIMO-
BaHocTi Ha I1I micni «BripaBu i1 po3BUTKY Cumy M s13iB
CIIVHM» CIIOCTEPIra€ThCs CTATMCTUYIHO JOCTOBipHA M-
HaMiKa pe3y/bTaTiB TecTy Ne4 «3 I0/I0)KeHH I JIeXKaull Ha
JepeBi migHiIMaHHA Tymy6a Bropy 3a 10 ¢» micisa poborn
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Ta6muusa 3. PesynpraTy BIUIMBY peXXUMY BUKOHAHHS CUIOBYX BIpaB (KiIbKiCTb MOBTOPIB Y miaxopi 3—-6 pas, inTepBan

BimmounHKy 30 ¢) Ha MOKAa3HUKM TeCTYBaHHA AiBYaT 9 poKiB
A y Y

Ne Tect YMoBu peectpanii N X s AX t p
no poboru 15 7,4 1,55
1 3rUHaHHA i pO3TMHAHHA HiC/IA pobOTH 15 6,0 1,31 1,4 2,673 ,012
" PYK B ynopi nexxaun MiC/IsA 3aHATTA 15 5,4 1,05 2,0 4,132 ,000
nicns 24 roguH 15 7,2 1,21 2 ,394 ,696
5 1o poboTu 15 2,86 ,36
SruHaEEA # POSTMHAHHA ;o o6ory 15 3,11 35 -258  -1,953 061
2.  pyx B ymopi nexaunu 3 pasu
Ha IBIIKICTD iC/Ig 3aHATTS 15 3,57 ,59 -,72 -3,965 ,000
micnsA 24 roguH 15 3,01 34 -,154 -1,174 ,250
1o poboTn 15 17,60 1,68
3 momoeHHA MeXaM Ha ;o0 b060m0 15 16,20 1,21 1,4 2,619 014
3. cnuHi migHiMaHHA B cim 3a |
30 ¢ TiC/sA 3aHATTA 15 15,40 1,54 2,2 3,726 ,001
micns 24 roguH 15 16,60 1,40 1,0 1,768 ,088
1o poboru 15 12,20 1,01
3 monoxenna neXaW Ha oo oo60mu 15 11,40 1,05 8 2,117 ,043
4. depesi migHiMaHHA Tyny6a
iC/Ig 3aHATTA 15 11,00 ,65 1,2 3,850 ,001
Bropy sa 10 ¢
micnsa 24 ronuH 15 12,00 1,13 2 ,509 ,615
1o poboTn 15 118,00 14,11
5 Crpu6oK y JOBXMHY 3 Mic- TICIA pobortu 15 111,40 11,14 4,643 1,421 ,166
©ous IiC/Is 3aHATTSA 15 110,40 18,93 7,6 1,246 ,223
micis 24 roguH 15 116,80 15,67 1,2 ,220 ,827

TaGmuua 4. AHai3 BIUIVBY pe>XXMMY BUKOHAHH:A CYJIOBUX BIIpaB (KiNbKiCTb ITOBTOpIB Y migxopi 3-6 pas, iHTepBan
BifmounHKy 30 ¢) Ha IMHAMIKy pe3y/NbTaTiB TeCTYBaHHA Y [iBYaT 9 pokiB (%)

Ne  Tect YMmoBu peecTpanil X s A F P
1o poboru 100,00 0
7 i mi 6 81,48 11,568
1 3ruHaHHA 1 PO3IMHAHHA PYK B yIOpi r[%cn;{ poboTu 256 54173 0,001
JIeXKaun MiC/IA 3aHATTA 73,29 5,891
micna 24 roguH 98,00 4,140
1o poboru 100,00 0
7 i mi 6 109,31 5,571
) 3ruHaHHA 1 pOSI‘I/IHaHHH. PYK B ymopi H%CH;I pobotu 287 46,485 0,001
7eXKauy 3 pasy Ha MIBUIKICTb IiCTIA 3aHATTA 124,97 10,378
micns 24 roguH 105,61 3,031
1o poboru 100,00 0
i migHi- i 6 92,29 4,421
3 3 nonomel:mﬂ JIeXKauy Ha CIOMHI MigHi H?CHH poboTu 290 45,609 0,001
MaHHS B cig 3a 30 ¢ iC/Ig 3aHATTS 87,49 1,943
micnsa 24 ronuH 94,47 3,479
1o poboru 100,00 0
i migHi- 1T 6 93,57 6,408
4 3 TO/IOXKeHH I 7IeXKady Ha YepeBi migHi H}CHH pobotu 483 20,006 0,001
MaHHA Tyny6a Bropy 3a 10 c. IiC/IA 3aHATTA 90,32 2,405
micrns 24 roquH 98,33 3,450
Io poboru 100,00 0
. micnsa po6otu 94,66 3,060
5 CTpubOK y HOBXMHY 3 Mic1is . ,631 10,894 0,001
MiC/Ig 3aHATTH 93,04 6,789
micnsa 24 roguH 98,84 2,288

Ta MiC/A 3aHATTS LIOKO MOYATKOBOro piBHA (93,57% Ta
90,32%; p < 0,05). Pesymbraru TecTy Ned uepes 24 rogyiHu
Bi[ITIOYMHKY IJOfI0 TOYaTKOBOTO piBHA (98,33%) 3MiHIO-
I0TBCS1 CTAaTVCTUYHO HefocToBipHO (p = 0,615).

ITicnis BUKOHaHHS QisSMYHUX BIIPAB CUIOBOI CIIPsI-
moBaHocTi Ha IV Micni «BrpaBu st po3BUTKY cumm

TM®B, 2019, Tom 19, Ne 4

M’A13iB HiIr» CIOCTepira€Tbcs CTaTUCTUYHO HE JOCTO-
BipHa aMHaMika pe3ynbratiB Tecty Ne5 «CTpubok y
TOBXMUHY 3 Miclisi» micia po6OTM Ta MicnA 3aHATTA
I[OJI0 ITOYaTKOBOro piBHA (94,66%; 93,04; p > 0,05).
Pesynprarn Tecty 4yepes 24 ropMHM BiIlIOYNHKY LIONO
II0YaTKOBOTO PiBHA HE 3MiHIOIOTbHCA.
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Ta6muua 5. Kanoniyna ayuckpuminanTHa GyHKUiA. BracHi 3HadeHHs. JliByaTa 9 pokis

OynKLig Bnacni sHauenna % mosicHeHoi mucnepcii  Kymynarusumii % Kanoniuna xopemranis
1 10,614 95,6 95,6 ,956
2 ,328 3,0 98,5 ,497
3 ,165 1,5 100,0 377
Ta6mmusa 6. KanoHiuHa guckpuminaHTHa QyHKIif. JIam6pa Yinkca. liBuata 9 pokis
ITepeBipka pyHkuiit JIam6pa Vinkca Xi-kBagpar CTyHeHi cBo6oaN P
Big 1 mo 3 ,056 157,432 15 ,000
Bin 2 mo 3 ,646 23,789 8 ,002
3 ,858 8,333 3 ,040

Pesynbraty IMCKPUMMIHAHTHOTO aHai3y HaBefleHi
B TaO/UIIAX 5-6 i CBif9aTh PO CTATUCTUYHO JOCTOBIp-
Hi 3MiHU TpeHyBa/IbHUX edekTiB cutoBux Bupas (I-IV
micre, p < 0,001). TepminoBuit TpeHyBanbHMit edexr
CMJIOBMX BIIPaB 3a/ISKUTD BiJj CyMapHOT0 00CATY CHIIO-
BIX BIIPaB B ypoui ¢isndHoi Kyn1bTypn. Bigcrasmennit
TPEeHYBaJIbHMII ePEeKT CUIOBUX BIIPAB 3a/lIEKNUTD Bif
IIOYaTKOBOTO PiBHS, @ TAKOXX CYMapHOTO BIUIMBY CUTIO-
BUIX BIIPaB B ypoIli QisM4HOI KY/IbTYpH.

Tak, 3MiHu mic/1st pO60TY Ha KOXKHOMY MiCIli pos3-
BUTKY CUIM MifICMIIOITbCS HACTYIIHUM BUKOHaHHAM
BIIPaB Ha {HIINX MiCIIIX, pO301KHOCTI MK ITOKa3HMKa-
MM TECTYBAHHA IOJO OGVIH OFHOTO CTaTMCTUYHO JO-
croBipHi (p = 0,001, guB. TabmI. 4).

ITepia kaHOHIUHA (YHKIIisA NOACHIOE Bapiallilo pe-
3y/nbTariB Ha 95,6 %, fpyra — Ha 3 %, 1110 CBiIYUTH IIPO

0,04 = [ |

Oynkuis 2

-2,54

Q

-5,0-

T
-5,0 -2,5 0,0 25 50
Oynkuia 1

Puc. 1. Kanoniuni puckpuminantHi ¢yskuii. Ipagiune
BioOpakeHHs pe3ynbTaTiB Knacudikauii cTaHy cuIoBoi
MifITOTOB/IEHOCTI AiBYaT 9 poKiB, I BapiaHT HaBaHTaXKEHH:
1o po6otu (1); micist poboTtu (2); micis 3auarTs (3); micns
24 ropuH (4)

204

BICOKY iH(OpMaTHBHICTD NepIIoi KaHOHIYHOI PYHKIIIT
(r=0,956) (muB. TA6mI. 5).

Y Tabmuui 6 HaBefeHMIT MaTepian aHaIi3y KaHO-
HiuHux ¢QyHKUii. [lepmmit psagok MiCTUTb 3HaAUYeHHS
A = 0,056 Ta cTatuctMyHy 3Ha4yuyicte p = 0,001 misa
BCHOTO HabOOPy KaHOHIYHMX (QYHKIiiT, APYTUIl PSfIOK
MICTUTB JaHi Hic/Is BUK/TIOYeHHA NepIuoi GyHKIil, Tpe-
Til pAKOK — IiC/IA BUK/MTIOYEHHS ApYyrol GyHKUil, i T.h.
[Tepura ¢yHKIis Ma€ BUCOKY AUCKPUMIHAHTHY 371aT-
HICTb i 3HaYeHHA B iHTepIIpeTalil BiTHOCHO TeHepab-
HOI CYKYIIHOCTI.

Ipadiunmit marepian HaBefeHuUi Ha puc. 1 cBig-
Y9UTH PO LIIbHICTD 00’€KTIB y KOXKHOMY Kiaci i mpo
BMpa3Hy MeXy Mk knacamu. Ha nosutusHoMy nosnio-
ci mepoi QyHKIil 3HAXOAATbCA LEHTPOIAM CTaHy Ha
MOYaTKy BUKOHaHHA CUJIOBMX HaBaHTa)KeHb, Ha HeTa-
TUBHOMY — LIeHTPOIiM TPeHYBaIbHNUX e(eKTiB micisa
CUJIOBUX HaBaHTA)KeHb, Mic/A 3aHATTA. OTXKe B peakiil
Ha CUJIOBE HaBaHTa)XXEHHSA BUMIIAECTbCA TEPMIHOBMII i
BificTaB/IeHniI TpeHyBanbHMII eekT. Lle mae Moxm-
BiCTBb CTBEp/PKYBATH, 110 KIacudikalis TpeHyBaJIbHIX
edeKTiB MOXK/IMBA 32 HaBeIEHOI OaTapeero TeCTiB Ha
OCHOBI JVICKPVMiHAaHTHOTO aHAJIi3y.

Awnckycia

Y po6oTi mpumyckanocs, 10 YMOBY BUKOHAHHSA
CUJIOBUX BIIPaB MO3UTUBHO BIVIMBAIOTh Ha TPEHYBA/Ib-
Huil edekT 3aHATTA y fiB4aT 9 pokiB. BcraHOBIEHO
HO3UTUBHUI TPEHYBA/IbHUI e(eKT CUIOBUX BIIPAB Y
npolieci BUKOPUCTaHHA KOMOIHOBaHOTO METOAY pO3-
BUTKY CM/IY Y HACTYITHMUX PEXKMMAX:

MeTOJl IMHAMIYHMX 3yCU/Ib — 3 MOBTOpeHHH, 30 ¢
BiJIMOYMHOK;

METOJl MaKCMMAaJIbHMX 3yCuIb — 1 moBTOpeHH4, 30
C BIITTIOYNHOK;

METOJ, i30METPUYHMX 3YyCU/Ib — 3 MOBTOpPeHHA, 30
C BiJIMOYMHOK;

MEeTOJ| IOBTOPHUX 3yCUJIb — 6 IOBTOpeHb, 30 ¢
BiITOYMHOK.

Orpumani mani ciguars, mo TTE i BTE cunosux
BIIPaB 3a/IEKNTDH Bifl I0YaTKOBOTO PiBHA IiJrOTOBJIE-
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HOCTi Ta CyMapHOTo 00CATy CM/IOBUX BIIPaB B YpoIi
¢isnunoi kynprypu. lle migTBepaXye BUCHOBOK Ha-
YKOBIiB, ITPO HEOOXifHICTh CTPYKTypHOro i QyHK-
I[iOHa/IbHOTO aHami3y edekTiB ¢i3MYHMX BIpaB i
iHTepBa/iB BiAIIOYMHKY y IpPOLeCi PO3BUTKY CUIN Y
IIKOJLAPiB Moyopmux Knacis (Xymoniii, & MapueHko,
2007; Ivashchenko, Khudolii, Iermakov, & Harkusha,
2017; Ivashchenko, 2017; Ivashchenko, & Cieslicka,
2017; Cieslicka, & Ivashchenko, 2017). PesynpraTu auc-
KPVMiHaHTHOTO aHa/li3y MiATBEepPAKYIOTh JaHi boceH-
Ko, A. 1. (2016) po BikoBi i cTaTeBi 0COO6MMBOCTI peax-
1ii Ha ¢i3nYHI HABaHTAKEHHA Y IIKOJAPIB 7-16 pOKiB.
OrpuMani faHi BKa3ylOTb Ha MOXX/IMBICTb BUKO-
PUCTaHHA AMCKPUMiHAHTHOI QyHKUII /s OLiHKM i
IIPOTHO3YBAaHHA PO3BUTKY CUIN Y AiBYaT JeB’SITU PO-
KiB. Y (i3yyHOMY BUXOBaHHi i CIOPTi AUCKPUMIHAHT-
Ha (pyHKIiA BUKOPUCTOBYETLCA 1A BifOOpy Y4HIB 10
3aHATH CIIOPTOM 32 PyX0BOI0 aKTMBHicTIO (Gert-Jan de
Bruijn and Benjamin Gardner, 2011), y disnanomy Bu-
XOBaHHi — [/ BUSHAYEeHHs AUHaMiky Gi3sMYHOTO CTa-
HY fiTeit 9-12 pokiB mij BimmBoM ¢iTHeC mporpam, s
HiICyMKOBOTO KOHTpPO/IO (YHKIIIOHAIbHOI i pyXoBoi
migrorosieHocTi giteit i migmiTkis (Ivashchenko, 2016;
Ivashchenko, Kapkan, 2016; Ivashchenko, Khudolii,
Iermakov, Chernenko, & Honcharenko, 2018).
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Y pesynbTati moCTipKeHHA OOIPYHTOBaHA edek-
TUBHICTb BUKOPUCTAaHHA B HABYa/IbHOMY IIPOLIeCi KOM-
0iHOBaHOTO METOAY PO3BUTKY CVJ/IV B 3aIIPOIIOHOBAHIX
peXMMax BUKOHAaHHA CUIOBUX BIIPAB y [IiBYaT 9 POKIB.
JlonoBHeHi fjaHi IpO HeOOXiZHICTb YHpPAaBTiHHA Tpe-
HYBaJIbHVMM HAaBaHTKEHHAMM Yy IPOLECI pO3BUTKY
cuwm y piteit Mmonopuoro ukinpHoro Biky (Khudolii,
Ivashchenko, Iermakov, Nosko, & Marchenko, 2019).

BucHOBKM

BcTaHOB/IEHO NMO3UTUBHUI TPeHYBa/lIbHUI e(eKT
CUJIOBYIX BIIPaB y IPOIleCi BUKOPUCTaHHA KOMOiHOBa-
HOTO METONY PO3BUTKY CM/IM Y HACTYIIHUX PEXMMax:
METOJI AMHAMIYHUX 3yCUIb — 3 mOBTOpeHHA, 30 ¢ Bifi-
IIOYVHOK; METOJ, MAKCYMAJIbHUX 3YCU/Ib — 1 IIOBTOPEH-
H4, 30 ¢ BifIIOYMHOK; METO/] i30METPUYHMX 3YCUIIb — 3
noBTOpeHH#A, 30 C BifIIOYMHOK; METOJ], IOBTOPHNX 3Y-
CWIb — 6 IOBTOPEHD, 30 C BiIIIOYNHOK.

B peakijii Ha cuoBe HaBaHTAa)KeHHA BUJINIAETD-
CsL TepMiHOBUI i BiICTaB/IeHMII TPEHYBAIbHUI €(eKT.
Lle mae MOXIMBICTb CTBEPIPKYBATH, IO KIacugikaris
TpeHyBa/lIbHUX e(eKTiB MOXX/IMBA 3a HaBefleHOo Oa-
Tape€ro TECTIB Ha OCHOBI JUCKPVYMiHAHTHOTO aHAJIi3y.
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CANOBbLIE CMOCOBHOCTU: AMHAMUWKA TPEHUPOBOYHOIO
3OOEKTA CUNOBbIX YNPAXHEHUIA Y AEBOYEK 9 NIET

NBamenko O.B.'; Hocko 0.H.%, ®epenn B.C.}
! *XapbKOBCKIMIT HALIMOHAIbHBIN Nefarorndecknit yausepcuteT nmenn I.C. CKOBOpOAbI
*HanyoHanbHUI yHUBEPCUTET «YepHUTOBCKMIT KO/UTernyM» uMmenn Tapaca IlleBuenko

Pegepar. Cratbs: 8 c., 6 TabmL., 1 puc., 20 MICTOYHNKOB.

Lenp nccnegoBaHusA — OTIpeNeNTNTD BIIN-
sIHVe KOMOVHMPOBAHHOTO MeTOfIa Pa3BUTHS CVUJIBL Ha
AVHAMVKY TPEeHMPOBOYHOT0 3 dekTa y eBoUeK 9 JeT.

Martepuannl u MeTofbl. B nccnegoBaHum npu-
HSIM y4yacTre 15 feBodek 9 jeT. DKCIepUMeHT OBl
IIPOBeJIeH I10 IVIAHY, IPeACTaB/IeHHOMY B Ta6. 1. buin
peann3oBaH IepBbIl BapMaHT KOMOWHMPOBAHHOTO
MeTOfia I/IA Pa3BUTHS MBI PYK M IIEYEBOTO I0sca
(mecTo I), cunpt mbii 6promHoro npecca (Mecro II),
cyibl Mbimn, cnyHbl (Mecto III) M cubl MBI, HOT
(mecto IV). Matepuansl nccnegoBanusi o6paboTaHsl
B IIporpaMMe cTaTucTdeckoro aHanamsa IBM SPSS 22.
IIpoBeneH AMCKPVMIHAHTHBIN aHAJN3.

Pesynbrarsl. [JVCKpMMMHAHTHBINA aHANIU3 CBUJE-
TENbCTBYET O CTATUCTUIECKN JOCTOBEPHBIX I3MEHEeHN -
AX TPEHUPOBOYHBIX 9(PPEKTOB CHIOBBIX YIPaXKHEHUI
(I-IV mecro, p < 0,001). CpouHBII U OTCTAaB/ICHHBIN
TPEHNPOBOYHBIN 9(PPEeKT CHIOBBIX YIPAKHEHMIT 3a-
BUICUT OT CyMMapHOTO 06'beMa CUJIOBBIX YIPaXKHEHUI
B ypOKe p1314ecKoit KyIbTypsl. Tak, U3MeHeHNs oc/ie
paboThI Ha KaKIZOM MeCTe pasBUTHUA CHUJIBI YCUIUBA-
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I0TCSl OCTIERYIOMIVIM BBIIIOJTHEHNEM YIPa>KHEHUI Ha
OPYIUX MECTaX, PaCXOX/JEHMA MEXIY IOKas3aTeaaMu
TeCTVPOBAHNA OTHOCUTENBHO JPYT JPYra CTaTUCTIIe-
ckM focToBepHsI (p = 0,001).

BriBoj. YcTaHOB/IEH NONMOXUTENbHBIN TPEHUPO-
BOYHBIN 9(PPeKT CHIOBBIX YIpaKHEHUII B IIpolecce
JICTIO/Ib30BaHMsI KOMOVMHMPOBAHHOTO METOJja pPa3BU-
TUS CUJIBl B CIIEAYIOIINX peXMMaX: METOM JUHAMU-
YeCcKMX ycuauit — 3 nosropenusd, 30 ¢ OTAbIX; METO],
MaKCUMMaJbHbIX ycunuii — 1 mosropenue, 30 ¢ OTABIX;
METOJl USOMETPUYECKUX YCUnui — 3 nosropenusd, 30
C OT[IbIX; METOJl IIOBTOPHBIX YCWINIL — 6 TIOBTOPEHWIA,
30 c oTgpIX. B peakuum Ha CMIOBYIO HaTPY3KY BBIfIE/A-
€TCs1 CPOYHBIN ¥ OTCTAB/IEHHbIVI TPEHMPOBOYHBIN 3-
¢dexT. ITO aeT BO3MOXXHOCTb YTBEPXK/aTh, YTO K/Iac-
cuduKaIysa TpeHNPOBOYHBIX 3D PEKTOB BO3MOXKHA IO
IpUBEJIeHHOl 6aTapee TECTOB Ha OCHOBE JIUCKPUMMU-
HAaHTHOTO aHaJI/3a.

KnrouyeBble cnoBa: KOMOMHMPOBAHHBIN METO/,
CPOYHBIN U OTCTaB/IEHHbIN TPEHNPOBOYHBIN 3P (eKT,
TIEBOYKM 9 JIeT.
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STRENGTH ABILITIES: DYNAMICS OF TRAINING EFFECT
OF STRENGTH EXERCISES IN GIRLS AGED 9

Ivashchenko O.V.}, Nosko Yu.M.2, Ferents V.S.3
*H. S. Skovoroda Kharkiv National Pedagogical University
*Taras Shevchenko National University “Chernihiv Collegium”

Report. Article: 8 p., 6 tabl,, 1 fig., 20 sources.

The study objective is to determine
the influence of the combined method of strength
development on the dynamics of training effect in girls
aged 9 years.

Materials and methods. The study involved 15 girls
aged 9. The experiment was conducted according to
the plan shown in Table 1. The study implemented the
first variant of the combined method for developing
arm and shoulder muscles (place I), abdominal muscle
strength (place II), back muscle strength (place III), and
leg muscle strength (place IV).

The study materials were processed by the statistical
analysis software — IBM SPSS 22. Discriminant analysis
was performed.

Results. The discriminant analysis indicates sta-
tistically significant changes in the training effect of
strength exercises (places I-IV, p < 0.001). The imme-
diate and delayed training effect of strength exercises
depends on the total amount of strength exercises in a

physical education lesson. Thus, changes after training
at each place of strength development are amplified by
the subsequent exercises at other places, the differences
between the testing indicators are statistically signifi-
cant (p = 0.001).

Conclusion. The study determined a positive train-
ing effect of strength exercises when using the com-
bined method of strength development in the following
modes: dynamic effort method - 3 repetitions, 30-s rest;
maximum effort method - 1 repetition, 30-s rest; iso-
metric effort method - 3 repetitions, 30-s rest; repeated
effort method - 6 repetitions, 30-s rest. In strength load
response, there are an immediate and delayed training
effects. Thus it can be argued that it is possible to classify
training effects by the presented battery of tests based
on discriminant analysis.

Keywords: combined method, immediate and de-
layed training effect, girls aged 9.
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