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AHoranisa

Merta gocmimKeHHs [OJIra€ B aHaIisi mpolecy GOpMyBaHHS PyXOBYX HaBMYOK 3 BO/IEIIO0Ty Ha OCHOBI
PO3BUTKY KOOPAMHALIMHIX 3Xi0HOCTE Y fiBYaT 16 POKIB, sIKi HABYAIOTHCS 3a IPOrPaMoI0 NPOoQiIbHOrO
piBHA.

Marepianu i MeTopu. Y BOCIifKeHHI IPUITHs/IM yIacTb AiBdara 11-x kmacis (n=20). [l BupiuenHs mo-
CTaBJIEHUX 3aBJJaHb OY/IM 3aCTOCOBAaHI HACTYIIHI METOMIN: aHAaJIi3 Ta y3araJbHeHH: JaHUX HaYKOBO-MeTO-
IOVYHOI JIITepaTypu, NefaroriyHe TeCTyBaHHA Ta METOIM MAaTEMATUIHOI CTAaTUCTUKI.

PesynpraTti mocnimxenns. Ha moyaTky mefarorivyHoro eKCepuMeHTY OiIbITICTD yYeHNIIb MaJlu Cepef-
Hil1, HYDKYe CepeHbOrO Ta HM3bKMII PiBHI KOOpAMHALIHNX 3xi6HOCTelt. HeoOXinHO 3a3HAYMTI HUSBKUI
piBeHb BUKOHAHHA TeXHIYHUX BIPaB XapaKTePHUX JyIA BoJeitbomny (pisHi Bunyu nepenad i mpuitoMmy M s4a,
II0fiad, TeXHIiKM Ta MBUAKOCTI ITepeMillieHb) yaeHuIsaMu 11-ro kmacy.

ITix yac GpopMyBaIbHOTO eKCIIepUMEHTY Oy/I0 BUABJIeHe 3HaUYHe 3pOCTAHH:A PiBHA KOOPAMHALIHNX 3/i6-
HOCTel! i TeXHIYHUX yMiHb Y fiiB4aT 16 pokiB ekcriepuMeHTaabHOI rpymu (p<0,05). JuHaMika OTpUMMaHUX
TAHNUX 3aCBiguMIIa, [0 CUCTEeMAaTUYHe BUKOHAHHA BIIPaB, CIPSAMOBAHMX Ha PO3BUTOK CIIelia/IbHIX KOOp-
AMHALIHNX 3[i6HOCTel! CTapLIOKTACHNIb, 3aIIPOIIOHOBAHNX IIPO(IIBHOI IPOrpaMoIo, CIIPUsIE IKOCTI
BUKOHAHHS MIPOBiHMX BIIPaB y BOMEOO]I.

Bucnosku. HasefieHi pe3ynpbTaTii KOMIUIEKCHOTO MEJATOTiYHOIO TeCTYBaHHA KOOPAVHAIITHIX 3mi6HO-
cTeit AiB4aT 16 poKiB MOXKHA B IIOJA/IbLLIOMY BUKOPMUCTATH SIK OCHOBY L1 PO3POOKY eKCIIepUMEeHTaTbHIX
IIporpam, 1o CIpsMOBaHi Ha ONTMMI3allifo mpowecy $i3NIHOrO BUXOBAHHS YIHIB CTApIINX K/IaciB.

Knio4oBi cnoBa: CIOpTUBHI irpy, Bomeit6om1, KoopauHaliiiHi 35i6HOCTi, fiBuaTa 16 poKiB.

Bctyn

Y 3B’a13Ky 3 iHTerpaliero YKpaiHu B €Bpo-
HeIChKUI OCBiTHIN mpocTip BifbyBaeTbcs pedopmy-
BaHHA CYy4YaCHOI CUCTEMM OCBITM B 3arajbHOOCBITHIX
HaBYaJIPHNX 3aK/IafiaX, siKe mepepdadae ii mpodinisa-
LIif0 Ta CTBOPEHHA YMOB [I/Is1 HEIIEPEPBHOTO BJJOCKOHA-
JIEHHS JTIOf{IHY BIIPOZIOBX YCbOTO >KUTTS (EpMOTIOBa,
HepessHKo, 3axapuyk, Cinkosa & Tumunk, 2017; One-
¢ip, 2013). B Ykpaini cnopruBHMit mpodins HaBYaHHSA
norpebye OinblI AeTaJbHOTO BUBYEHHS 00, 3 OJHOTO
00Ky, BiH Jjae MOX/IUBICTb Au(epeHIIiIoBaHO PO3BU-
BaTy Ti QisWyHi AKOCTI, AKi IPUPOLHO JOMIHYIOTD Y
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KOXKHOTO IIKOJISIPa, a 3 iHIIIOro 60Ky, Opi€eHTye opraHi-
3aI[il0 HaBYaJIbHOTO IIPOLIECY HA O3HAIOM/IEHHA YYHiB
3 ocHOBHUMM popMamu npodeciitHoi AisnbHOCTI da-
XiBIA (isMYHOrO BUXOBaHHSA (BUnTeNA (Pi3sNIHOI Ky/Ib-
Typu abo TpeHepa 3 IEBHOTO BUAY cIopTy). Takox
BUMarae OBOJIO[IiHHS MeBHMMM 3acobamu i popmamu
IIefArOrivHol AiA/BHOCTI Ta HifABMINEHHA MalICTEPHO-
cTi B o6paHoMy Bufi cioptuBHOI AisibHOCTI (Onedip,
2013). V 3B’a3Ky 3 UMM HeoOXifjHO 3abe3meunTn pis-
HOMaHITTS QopM i BapiaTuMBHICTb 3MicTy ¢i3nyHOrO
BMXOBAHHS, 1O JO3BOJIAE OPraHi30BYBaTU PyXOBY aK-
TUBHICTD Y4YHS, CIIiBBi/JHOCHO IIiHHICHMM Opi€HTaLliAM,
iHTepecaM, morpe6am. Aje Ha BUPIIIEHHSA ITOCTaBIIe-
HIIX 3aBfIaHb HETAaTVBHO BIUIMBAIOTD TaKi pakTOpm AK
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ocrmabneHe 370pOB’s CyJacHMX y4uHiB (AJiCTpaxaHOB
& banuyk, 2007; Kpynesny, Bopob6itos & bessepxhs,
2011), ix Hu3bKa pyxoBa akTuBHICTb (Kpyuesny & bes-
BepxH4, 2010).

PiBeHb pO3BUTKY pyX0BUX 3[i0HOCTEI! i pyX0Ba ak-
TUBHICTb MIKO/IAPIiB OCHOBA J/Is1 OBOJIOKIHHSA NPOdisb-
HYIX 3HaHb i yMiHb 3 ¢isuunoi kynerypu (Xymomnin &
IBamenxo, 2014). Y nporeci nmpodipHOro HaBYaHHA
0COOMMBOTO 3HAYEHHS Ma€ PO3BUTOK KOOPAMHAILil-
Hux 3pi6HocTeit (Kolumbet, 2015, 2017). 3akoHOMip-
HOCTi (pOpMYBaHHs KOOPAMHALIHNX 3[i0HOCTeIT po3-
ragamica y poborax J/lsaxa (2006), Sasisekaran, Smith,
Sadagopan and Weber-Fox, (2010), Ivashchenko,
Khudolii, Iermakov and Prykhodko, (2018).

OpuuM i3 3ac06iB 03[0pPOBYO-KOHAMIIINIHOTO Tpe-
HyBaHHA, 3[JaTH/X KOMIUIEKCHO BIIMBaTy Ha OPTaHi3sM
yuHiB € Boneit6on (Salatenko & Dubinskaya, 2015).

Mema OocrnidxenHs TIONATAE B aHai3i mpoliecy
($bopMyBaHHS PYXOBMX HaBUYOK 3 BOJIENIOO/TY Ha OCHO-
Bi pO3BUTKY KOOpAMHALITHUX 3[i0HOCTe Y AiB4aT 16
POKiB, sIKi HaBYAIOTBCA 3a MPOTPamMoI0 IpodiTpHOrO
piBHA.

Martepianu i metogn

Yuacnuxu docnioienHs. Y TOCTIKEHH]I TPUITHSIINA
y4acTp fiBuara 11-x kmacis 3011 Nel167 m. Xapkosa (n
=20), BifHeceHi 3a CTAaHOM 3[J0POB’s1 IO OCHOBHOI M4~
Hol rpynu. ExcnepumenTanbHa rpymna (n = 10) HaBya-
7acst 3a MporpaMor0 npodibHOrO piBHS, KOHTPOIbHA
rpymna (n = 10) - 3a HaB4abHOW Iporpamoro «DiznyHa
Kynprypa. 10-11 km». IIpoTokon gocmimkenHs 6yB 3a-
TBepmKeHni ETnaHnM koMitTeToM XapKiBChKOTO Halli-
OHa/IbHOTO IeflaroriyHoro yHiBepcurety imeHi I.C. Cxo-
Bopomu. Kpim Toro, mitu Ta ixHi 6arpky ab0 3aKOHHI
OmiKyHu 6y/Ii IOBHICTIO iHpOpMOBaHi o Bci 0coO/mm-
BOCTI OCHTI[PKEHHA, a MiIINCaHNIl JOKYMEHT IIpo iH-
dopmoBaHy 3rofy 6y/10 OTPMMAHO Biff yCiX 6aTbKiB.

Opeanizayisi docnioncenHs. s BOCATHEHHSA IIO-
CTaBJICHOI MeT) Ta pO3B’sA3aHH:A 3aBJaHb OYB IIpOBe-
TEeHUI TeJarorivanil eKCIIEpUMEHT 3a Pe3y/IbTaTaMu
SIKOTO 3p00JIeHO aHaIi3 BIVIMBY 3aC06iB BOJIeitb0y Ha
AVHAMIKy PO3BUTKY KOOPAVHALIHNX 37i6HOCTel Hi-
BYaT 16 pokiB. ¥ mporpamy TeCTyBaHHs BBIMIIIIN Bi-
JOMi TeCTH: «BEPXH Ilepefjadya M sida B PyCi», «HIDKHSA
nepefaya M’s14a B pyci», «BepXHs Ilepefada M si4a B I1a-
pax», «HIDKHA Hepefiada M s4a B KOJi», «<40BHUKOBUIA
Oir «/IMHKOI0», «<BepPXHs Iepefiada M s4a yepes CiTKy B
Iapax», «<HVDKHA Ilepefiada M sA4a yepes CiTKY B Iapax»
(ExumoBa, Mapuyk & Crennna, 2015), «mepepadi BO-
Ma pyKamm 3Bepxy Oins cTinm crosum o Hei o6mmy-
YAM i CIIMHOIO», «BEPXHA IPAMa Iofjavya y 300y 4-5i3 5
cripo6» (EpmornoBa Ta iH., 2017).

Tecr 1. BepxHa nepegaya M’s149a B pyci
O6naonanns. BoneitbonbHMit MalijaHuYMK, M A4,
ciTka.
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Onuc nposedenns mecmyséanns. Ilpy BUKOHaHHI
TeCTY YYaCHMK 3HaXOAUTbHCA Ha IMIbOBI iHil BOJe-
60/bHOTO MajiiflaH4MKa. 3a CUTHA/NIOM y4YeHb IIOYM-
Hae BUKOHYBAT! BEPXHIO Ilepeflady M s4a Haj co6oio,
IepeMilaloyCch 110 IPAMIN JIiHii IO CiTKM, IOTiM, Ha-
XWJIAIOYNCD, TPOXOAUTD IIiJ} HEI0, IPOIOBXYI0YM BUKO-
HYBaTy [lepefiady 3 iHIIOro 60Ky CiTKM [0 IepeTUHY Tpu-
MeTPOBOI /TiHil Ha IPOTMIEKHOMY 60L]i MajiTaHYNKa.

PesynbpTaToM TecTyBaHHA € Ki/IbKiCTb NPaBUIbHO
BUKOHAHMX IIepefad.

3aeanvhi 6xasiexu il 3ayeaxceHHs. Brpasa BBaXKa-
€TbCS BUKOHAHOIO, AKIO BUCOTA Iepefadi M'sS4a Haj
co6om He MmeHue 1,5-2 M. OLiHwETHCA IIpaBUIbHA
TeXHiKa BMKOHaHHA Ilepefadyi, He JOITyCKaeTbCA BTpaTa
M’s14a i 3ynuHKa Ipy nepeMilieHHi.

Tect 2. HikH: nepegaya M’ s14a B pyci

O6naonanns. BoneitOonIbHNIT MalilaHUYMK, M 54,
ciTka.

Onuc nposedennss mecmyséarus. Ilpu BUKOHaHHI
TeCTy YYaCHUK 3HAXOMTbCA Ha JIMUbOBIN JIiHil BO/el-
00/bHOTO MalilaH4YMKa. 3a CUTHA/IOM y4eHb IIOYMHA€E
BUKOHYBAaTV HIDKHIO Ilepefiady M’s4a Haj co0olo, Ie-
peMilladuch o NpAMill MiHil 10 ciTKy, MOTiM, HaXu-
JIAI0YNCh, TIPOXOAUTD Iifi HEl, MPONOBXYI4M BUKO-
HYBaTH Ilepefady 3 iHIIOro 60Ky CiTKM Jj0 IepeTuHy
TPUMETPOBOI JIiHiI Ha IPOTHU/IEKHOMY O0L]i MaliJaHI KA.

PesynbraTom TecTyBaHHA € KiJIbKiCTb IIpaBUJIBHO
BIMKOHAHMX Ilepefjay.

3aeanvti 6xasiéku i 3ayeaxcents. BlipaBa BBaXKa-
€TbCA BUKOHAHOIO, SIKIO BYICOTA Ilepefiadi M’sA4a Hajl
co6oro He MeHuIe 1,5-2 M. OLiHIOETbCS IMpaBUIbHA
TeXHiKa BUKOHAHHA Ilepefiadi, He JOITyCKAaEThCA BTpaTa
M’sYa i 3yIMHKa [P NepeMilljeHH.

Tecr 3. BepxHa nepegaya M’s14a B mapax

Ob6nadHannsa. BoneitbonbHMil MaigaHduK, M A4,
ciTka.

Onuc nposedenns mecmysanHs. Y TeCTi IpUMaIOTh
y4acTb 2 moguHn. [Ipy BUKOHaHHI TECTOBOTO 3aBJaHHA
YYaCHMKMU 3HAaXO[ATbCA IO AiaroHami B MPOTUIEKHUX
KyTax Ha OJjHiil ITOJIOBMHI MaiigaH4uka. Ilo yepsi Bu-
KOHYIOTb BEPXHIO Ilepefiady M s4a OfiuH ogHoMYy. [licsa
KOXKHOI Tlepefiadi M’siya TpaBellb IIOBMHEH BCTUTHYTU
3pOOUTY MPUCIA 3 TOPKAHHAM IIJIOTK PyKaMM, IIOTIM
3HOBY NIPUITHATYU M T4 i BUKOHATH YeproBy Iepeady.

PesynbraToM TecTyBaHHA € KiJIbKiCTb IIPaBUJIBHO
BMKOHAHMX Ilepefay.

3aeanvni exasiexu i 3ayséaiceHHs. 3aBJaHHA BBa-
JKA€THCA BUKOHAHMM IIPaBUIbHO, AKIIO BiiICTaHb MiX
y4acHUKaMu 306epiraerbcs 6-8 M.

Tect 4. HibkHsA mepegava M’ 142 B KOTi

Obnaonanns. BoneinbonbHmii MalifaHuMK, M 4.

Onuc nposedenns mecmysanHsa. Y4acCHUK 3HAXO-
AUTBHCA B LIEHTPAJbHOMY KOJi 6acKeTOONIbHOrO Maii-
[aH4YMKa. 3a CUTHA/IOM [IOYMHAE BUKOHYBATU HIDKHIO
nepefady Haf co60I.
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PesynbraroM TeCTyBaHHSA € Ki/JIbKiCTh TEXHIYHO
MpaBIUIbHO BUKOHAHMX Ilepefad.

3aeanvii 6xasieku i 3aysaxenHs. BlipaBa BBaXKa-
€TbCA BYUKOHAHOIO IIPaBIIbHO, SAKIIO YYaCHMUK He BUXO-
IUTD 3 KoJa. BucoTa nepepadi He Hipk4de 2 M. CTeXXNUTH 32
IIPaBIUIbHMM BUKOHAHHAM TEXHIKIM HIOKHbBOI Ilepefiayi.

Tect 5. YoBHUKOBMIT Gir «ITMHKOKO»

O6bnaonanns. BomneinbonbHMiT MalifaHYUK,
CEKYHJOMIp.

Onuc nposedenns mecmysanus. I1pu BUKOHaHHI
TeCTOBOTO 3aBJaHHs YYaCHMK 3HAXOOUTBHCA Ha cepe-
IOVIHI TMIbOBOI JTiHil BOMe60/IbHOr0O MaiifaH4uKa. 3a-
BJIaHHA IIOJIATa€ B TOMY, 1100, CTApTyBaBIIM 3a CUTI-
HaJIOM, y4eHb IpOOir 3 MakCUMa/lbHOIO LIBUJKICTIO
YOTUPY Bifjpi3Ka Bij OfHI€E] MiHII O IHIIOI, KOXKEH pa3
TOPKAIO4VCh JIiHil IOBOPOTY PYKOIO.

PesynbraToM TECTYBaHHA € Yac BUKOHAHHA
3aBJAHHA.

3azanvui exasiexku it 3ayeaxcenus. Jlinito ¢ininry
(MubOBY) HamaraTMcs MPOOIrTM Ha MaKCMMAaJbHI
IIBUIKOCTI.

Tecr 6. Ilepepgayi ;BoMa pykamu 3Bepxy 6ind cri-
HI CTOAYM 0 Hel 00MUYYAM i CIIITHOIO

Obnaonanus. M’s14, cTiHa, Kpeija.

Onuc nposedeHHs mecmyeanHs. Y4eHb po3Ta-
HIOBY€EThCA Ha BifcTaHi 3 M Bif crinm. Ha BucoTi 4 M
Ha CTiHi BifMivaeTbcs KOHTpobHA niHiA. HeobxigHO
nparHyTy 30eperTu BifcTaHb Bif CTiHM i BUCOTY Ile-
penavi. YueHs mifkugae M4 Hagl COO0I0 1 Tepeauero
IIOCUJIA€ JIOTO Y CTiHY, BUKOHYE Ilepefady Hafi co601o i
noBepTa€eTbcs Ha 180 rpaayciB (CIMHOIO 10 CTiHY), BU-
KOHY€ Ilepeflady CTOAYM CIMHOIK, IIOBEPTAETHCA KPY-
rOM, BUKOHYE Ilepefiady CTOAYYM OOMINYYAM /IO CTiHM i
T.11. [lepenaya, cToA4YM 0OMUYIYUSIM IO CTiHU, HAZL COOOIO
i CTOAYM CIIMHOIO [JO CTiHM CK/IAZAI0Th OJHY Cepilo.

PesynbratoM TecTyBaHHsA € MaKCMMajbHa Ki/b-
KiCTh ITIOBHUX cepilt.

3azanvui exasiexu i 3aysaxenns. TecTyBaHHA
NPOBOJUTBCA BifTIOBIHO IO BUMOT HaB4a/IbHOI IIPO-
rpamu «®Pisyuna Kynprypa. IIpodinbunit piBenn 10-
11 xnmacu».

Tect 7. Bepxus npsiMa mogada y 301y 4, 53 5 cipo6

Ob6nadHannsa. BoneitbonbHMil MagaHduK, M g4,
CiTKa.

Onuc nposedennss mecmysanns. Ilpu skicHOMy
TE€XHIYHOMY BMKOHAHHI 3a/IaHOTO cnoc06y nojadvi 1mo-
CTIaTV M'S14 Yy BU3HAYEHY YacTUHY MaiilaH4MKa: IIpaBa
a60 71iBa OTOBMHA MallJaHYMKA.

PesynbraToM TeCTyBaHHA € Ki/IbKICTb IIONAJJaHb B
3a3Ha4YEHY 30HY.

3acanvui eéxasieku i 3ayeaxcenHs. TecTyBaHHA
IIPOBOJUTBCA BifTIOBIHO O BMMOTI HaB4a/IbHOI IIPO-
rpamu «®DisnuHa kynbrypa. [Ipodinbuuit pisern 10-
11 xmacu».

Tecr 8, 9. Bepxus (HIDKHSA) mepenaya M’ si9a Yepes
CiTKy B mapax

TM®B, 2018, Tom 18, Ne 4

O6naonanns. BoneitOonMbHNIT MaliTaHIYNK, M 54,
ciTka.

Onuc nposederHs mecmysarnHs. [IBa rpaBIi posTa-
LIOBYIOTBHCA II€Pe], TPYMETPOBOI JIIHIE0 Ha IIPOTHUJIEX-
HUX CTOPOHAaX BO/ENO0/NIbHOTO MaiigaHuymka. [pasiii
BUKOHYIOTb CIIOYATKY BEPXHIO Ilepefjady M s4a B mapax
4yepes CiTKY, IOTiM HIDKHIO.

PesynbpraToM TeCTyBaHHA € KiNIbKiCTb IIepenad BU-
KOHaHUX KOXKHMM YYaCHMKOM.

3azanvni exasiexu i 3ayeaxeHHd. BnipaBu BBa-
JKaIOTbCs BUKOHAHVMMU IMPaBWIBHO, fAKIIO YYaCHUKUI
He 3aCTYIAITh 3a TPMMETPOBY JIiHIIO i HE BTpayarTb
M S,

Memoou oocrnioxenns. Y poboTi BUKOpUCTaHi aHa-
Mi3 1 y3araJbHEHHA JAHJX HAayKOBOI Ta METOAMYHOI
JiTepaTypH, 3araTbHOHAYKOBi METOAM T€OPETMYHOIO
piBHA, Taki, K aHaJ/loOridA, a”Hami3, CUHTES, a6CTpary-
BaHHA, IHAYKIifA, a TAKOXX 3arajJibHO-HaYKOBI MeTOAM
eMIIipMYHOro PiBHA: CIOCTEepeXeHH:, TeCTyBaHHH,
€KCIIEpUIMEHT.

Cmamucmuvunutl ananis. AHali3yBalInuch Taki Ia-
pameTpu: cepefiHE apupMeTUIHEe 3HAYCHHS BEeTNYNHN
(X); cepenHe KBafipaTU4yHe BiIXMIEHHS, SIKe XapaKTe-
pusye MiHnumBicTh osHaky (s). Ouinka BiporigHocTi
Pi3HMIII CTATUCTUYHMX IOKAa3HMKIB /I 3a/IEKHUX BU-
6ipok (t) mpoBopuack 3a t-kpurepieM CTblofieHTa.

PesynbTaTty gocnipKeHHA

Pe3ynbTaTy eKClepMMeHTY, 110 BUBYA€E e(eKTNB-
HICTb BIUIMBY 3ac06iB BO/IEitOOY Ha PO3BUTOK KOOP-
OVHALIMHNX 30i0HOCTEN i AKICTh BUKOHAHHA OCHOB-
HUX ITPOBUX NIPUITOMIB JiB4aT 16 pOKiB HaBejeHi y
tabmuni 1. [TokasHMKM TeCcTyBaHHS KOOPAMHALIHUX
31i6HOCTel MOPIBHIOBA/INCDH 3 OL[iHOYHMMI HOPMATH-
BaMM 3alIpOIIOHOBAaHMMI B HAYKOBO-METONUYHIlI iTe-
parypi (Epmornosa Ta iH., 2017; ExumoBa Ta iH., 2015).

AHaji3 OTpMMaHNX JaHUX Ha MOYATKy eKCIIepHU-
MEHTY JJaB MOX/IMBICTb BUABUTY IOYaTKOBUII PiBEHD
PO3BUTKY KOOPAMHALIHUX 3[i0HOCTEI i TeXHIYHUX
YMiHb IIKONAPOK Ta PalliOHA/IbHO PO3NOJIMUTH IiX
Ha rpynu. Ha movarky memarorivHoro eKCrepumeHTy
OimpLIiCTD yyeHn1b 11-X K1aciB Mamy HUSbKMIL — 31%,
HIDKYe cepefHboro — 21%, cepepnniit — 22%, Buile ce-
penHboro — 17,5% Tta Brucokuit — 8,5% piBHi po3BUTKY
KOOPAVHALTHNX 31iOHOCTeIL.

JlocTaTHRO BUCOKi Pe3y/nbTaTy MiBYaTa MOKa3ajn
y HaCTYIIHMX TeCTaX: «BEPXHs Ilepefiadya M 's4a B IIa-
pax» (cepenHiit piBeHb — 15%, BuLIe cepegHbOro — 35%
Ta BUCOKUI — 20%), «HIDKHS Ilepefjada M 's9a B KOJi»
(cepenHiit piBenb — 20%, Buwie cepenHboro — 20% Ta
BUCOKUIL — 20%), «Ilepefadi BOMa pyKaMu 3Bepxy Oins
CTIHM CTOSTYM O Hel 0OMMYYsM i CIMHOI» (CepemHiit
piBeHb — 15%, Bue cepegHboro — 30% Ta BUCOKMIT —
20%) Ta «BepXHs IpsMa Iofada y 30Hy 4-5 i3 5 cipo6»
(cepenniit piBeHb — 40%, BuIle cepefHbOrO — 25% Ta
BUCOKUIT — 15%).
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Ta6muusa 1. EQextuBHicTh BIUIMBY 3ac06iB BO/IE00/Ty Ha pO3BUTOK KOOPAMHALIIIHMX 34i0HOCTel fiBYaT 16 pokiB

Pisuuusa B Mpupicr.
Ne Hassa recty Ipynn o micnd  NMOKasHMKax Sd P D/P ’ t p
d+m ?
1 Bepxus nepegaua a'aa B pyci (cim- ST 6,6 8 1,440,16 0,52 21,21 8,57 <0,05
KicTh pasis) KT 6,7 7,7 1£0,15 0,47 14,93 6,71 <0,05
, Hivkits mepegaa Msia B pyci (Kib- €r 6 7,7 1,7+0,15 0,48 28,33 11,13 <0,05
KicTb pasis) KT 6,1 7 0,9+0,18 0,57 14,75 5,01 <0,05
; Bepxiisl mepeata Msua B mapax (Kib- €r 5,4 6,5 1,1+0,18 0,57 20,37 6,13 <0,05
KicTp pasis) KT 53 6 0,7+0,21 0,67 13,21 3,28 <0,05
A Hiokst mepenata Msraa B Ko (Kirb- €r 13,6 17,3 3,7+0,33 1,06 27,21 11,04 <0,05
KicTb pasis) Kr 13,5 15,9 2,4+0,81 2,55 17,78 2,98 <0,05
€r 24,7 22 2,7+0,26 0,82 10,93 10,37 <0,05
5 YoBHMUKOBUIT Oir «SIMMHKOIO» (C)
KT 24,6 22,9 1,7+0,15 0,48 6,91 11,13 <0,05
[epemaui mBomMa pyxkamu 3pepxy 6ina €T 2,3 3.2 0,9£0,18 0,57 39,13 5,01 <0,05
6 CTiHM CTOAYM IO Hel 0OMMYYAM i crm-
HOIo (KUbKICTD cepiii) KT 2,2 2,8 0,6+0,16 0,52 27,27 3,67 <0,05
, Bepxiis npsiMa mogaua y 3oty 4-5 i3 5 €T 1,3 2 0,7+0,15 0,48 53,85 4,58 <0,05
cnpo6 (kinbKicTb momaan.) KT 1,4 1,7 0,30,15 0,48 21.43 196 0,05
Bepxns mepemada M'sqa 4epes citky €T 2,9 3,8 0,9+0,18 0,57 31,03 5,01 <0,05
8 B mapax (KiJIbKicTb pas3iB Ha KO>XHOTO
TapTHepa) KT 2,9 3,3 0,4+0,16 0,52 13,79 2,45 <0,05
Hmxua mepemaya M’siya 4epes cirky €T 3,9 5,2 1,3+0,15 0,48 33,33 8,51 <0,05
9 B mapax (KiIbKiCTb pasiB Ha KO>XXHOTO
napTHepa) KT 4 4,7 0,7+0,15 0,48 17,5 4,58 <0,05
t =226

0,05;9

Kpim Toro, HeoOXiZHO 3a3HAYNTY HU3BKUIT PiBEeHb
BUKOHAHHS «BEPXHbOI mepefadi Msiya B pyci» (50%),
«HVDKHBOI TTepefadi M's19a B pyci» (60%), Ta «<4OBHUKO-
BOro 6iry «amHKo» (60%), «BepXHIO Iepefjady M a4a
Jepes CiTKy B mapax» (40%) Ta «HVDKHIO Ilepeiady M sS4a
Jepes CiTKy B mapax» (40%). JKogHa y4yeHNIIA He BUKO-
HaJla 3a3HayeHi BIIPaByM Ha BUCOKOMY PiBHI.

B Tabnuui 1 mMOpiBHIOIOTbCSA pe3yIbTaTH TECTIiB
[0 1 Imic/A eKCIEpUMEHTY IIOKa3aHi JiBYyaTaMy eKCIle-
PUMEHTa/IbHOI Ta KOHTPO/IbHOI TpyI. HocmimKeHHAM
BCTAHOBJIEH] CTATUCTUYHO JIOCTOBipPHi 3MiHM 3a BCiMa
IOKasHMKaMu B 000x rpymax (p < 0,05) okpiMm Tecty
«BEpXH:A IpsMa MOfava y 30Hy 4-5 i3 5 cripob» (p >
0,05) y KoHTpObHii rpymi. CIOCTepiraeTbcsi TeHAeH-
i K0 OiNBLIOTO IOKpAIlleHHS POCTY pe3y/lIbTaTiB B
CTOPOHY eKCIIepMMEHTa/IbHOI TPYIINL.

Y npoleHTHOMY cHiBBifjHOIIeHH] BifOynmcs Haii-
6inbmi 3MiHM PO3BUTKY cHeljia/IbHUX BUAIB KOOP-
AVHALIHUX 34i0HOCTel [iBYaT eKCIepUMeHTaTbHOI
TPYIIN Y T€CTaX, SAKi IPOIOHYIOThCA HaBYa/IbHOIO IIPO-
rpamoio (mpodinbHMIT piBeHb) «Iepefadi ABOMa py-
KaMU 3Bepxy Oins cTiHM cToA4M Ao Hel ob6mmudam i
crmHOI0» (39,13%) Ta «BepXHA HpsMa IIOfava y 30HY
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4-5i3 5 cipo6» (53,85%). BitHOCHO Be/MKi IpUpOCTH
B €KCIIEpMMEHTA/IbHIN IPYyIIi CIIOCTEPiranuch TaKOX y
TeCTaX «BEepXH:A Iepefjada M 'sA4a dyepes CITKy B ITapax»
(31,03%), «HVDKHA Nepefada M A4a Yepes CITKY B apax»
(33,33%). A B ycix iHmuX BUNPOOYBaHHAX 3pOCTAHHA
Bifi6yBasoCch IOMITHO HIDKYE: «BEPXHS Ilepefjada M s19a
B pyci» (21,21%), «HMXKHA Iepefadya M'si4a B pyci»
(28,33%), «BepxHs Iepefada M’sida B mapax» (20,37%),
«HJDKHS Tlepefjadya M 'si4a B Komi» (27,21%). Haiimen-
VI TO3UTUBHMIT IpupicT nokasHukis (10,93%) Bin-
OyBCsI B «<40BHMKOBOMY Oiry «s/IMHKOI0». MOX/IMBO Iie
TIOB’A3aHO 3 HU3bKUM piBHEM PO3BUTKY IIBUKiCHO-
CUIOBOI BUTPUBA/IOCTi Ta BOTbOBUX AKOCTEN y HiBYAT.
Y KOHTpO/BHII I'PyMi TaKOX BUABIANM TEHAEHLIO 1O
Bi[JCOTKOBOT'O NPUPOCTY 3HaY€Hb JOCITIIPKYBaHUX IO-
Ka3HMKiB, ajie BOHO OyJ10 IIOMITHO HIDKYe.

Anckycia

Y npoueci fOCTi)KeHHS BCTAHOBJIEHO, 1O KOOP-
AVMHALiHI 3ai6HOCTI cepep iHIIMX PyXOBUX 37i6HO-
cTell BojeitbosicTa 3aiiMaloTh 0COOMMBE Miclle, 110
nigTeepAxye fAani Pion, Fransen, Deprez, Segers,
Vaeyens, Philippaerts and Lenoir (2015). Bcranosre-
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HO 1O BUCOKMI piB€Hb PO3BUTKY KOOPAMHALIIHNUX
3mibHOCTel — BupillaJbHA NepefyMOBa I SAKiCHOTO
3aCBOEHHA 1 BJJOCKOHA/IEHHs TEXHIiKM I'py; MO-[pPYTe,
«KOOPAMHOBAaHMI» CIIOPTCMEH Ha 3MaraHHAX IIBUJKO
MPUCTOCOBYETHCA IO YMOB, 110 IOCTITHO 3MiHIOIOTb-
Cs1, 3aCTOCOBYE HaibiIbI eeKTUBHI 3aco6M BeeH-
HaA rpu. OTpuMaHi laHi y3rofpKyITbCA 3 pe3y/nbTrara-
mu Boichuk, Iermakov, Kovtsun, Pasichnyk, Melnyk,
Lazarenko, ... and Kovtsun (2018).

PesynbTaTy memarorivyHoOro TeCTyBaHHA KOOPZHU-
HaliiiHUX 3[i0HOCTeI 1iBYaT 16 POKiB Ha MOYATKY IIe-
JAroriYHOIO €KCIIEPUMMEHTY CBiZf4aTh IIPO HEJOCTATHIN
piBeHb IX POSBUTKY. BinbLIicTh yyeHMIb Manu cepep-
Hill, HIDKYe CEpeHbOr0 Ta HM3bKUI PiBHI KOOpAMHA-
uintHux 3gi6HocTelt. KpiM Toro, HeoOXigHO 3a3HaUNTU
HU3bKUII piB€Hb BUKOHAHHA TEXHIYHUX BIIPAB XapaK-
TEPHUX /151 BO/eit6oy (pisHi BUAM Iepefad i mpuiomy
M’s14a, TT0fja4, TeXHIKM Ta LIBUKOCTI TepeMillleHb) yde-
HuuAamu 11-ro xnacy. HaBemeHi gani y3ToIpKyOThCA 3
pesynbraTamu gocmimkenns Ivashchenko, Khudolii,
Yermakova, Iermakov, Nosko and Nosko (2016) mpo
0CO6MBOCTI PyXOBOI Mi/ITOTOB/IEHOCT] [jiBYAT.

Orpumani fani NigTBepAXYIOTh pe3ynbTaTu [o-
cnimkenp Jlsxa (2010) mpo Te, mo Bik 3 14-15 1o 17-18
POKiB € CEHCUTMBHUM IIepPiofoM IJisI PO3BUTKY KOOp-
AMHaLiHNX 3pi6HOCTeit, fani Yynpys (2010), Korym-
6ert (2015), Ivashchenko et al. (2016) npo Bukopucras-
H# 3aC00iB i METOZIiB pPO3BUTKY KOOpAMHALI pyXiB.

BucHoBKM

AHazni3 cTany mpo61eMn B HayKOBO-MeTOAVYHil
TiTepaTypi IOKa3as, IO KOOPAVHALIHI 34i0HOCTI ce-
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pen iHmmx QisMYHNUX AKOCTEeN BO/Iet00micTa 3aiiMal0Th
ocobmuse Micue. [To-nepire, BICOKMIT piBeHb PO3BUT-
Ky KOOpAMHAILiHUX 3[i0HOCTeil — BupillanbHa Iie-
penyMoBa i SIKICHOTO 3aCBO€EHHA i BJOCKOHAJICHHA
TeXHiKM I'pH; O-IPYTe, «<KOOPANHOBAHUIT» CIIOPTCMEH
Ha 3MaraHHAX WBUJKO IPUCTOCOBYETHCA IO YMOB, 11O
HOCTIVIHO 3MiHIOIOTBCS, 3aCTOCOBY€E HaitbinbIl edex-
TUBHI 3aCO0M BeJleHH: IPUL.

PesynpraTy mefarorivHOro TeCTyBaHHA KOODPJM-
HaLliiiHUX 3[i0HOCTeI! [1iBUaT 16 POKiB Ha IOYATKY ITe-
JAroriYHOTO €KCIIEPUMEHTY CBiflYaTh IIPO HEJOCTATHIN
piBeHDb iX PO3BUTKY. BiNblIicTh y4eHNIb Manu cepefi-
Hiil, HIDKYe CEepefHbOrO Ta HU3bKUI PiBHI KOOpAMHA-
nirHyx 3pioHoCTelt. KpiM TOro, HeoOXxifHO 3a3HaunNTH
HU3bKUI piB€Hb BUKOHAHHA TEXHIYHUX BIIPAB XapaK-
TepHMX /151 Bojeitbony (pisHi Buy nepenay i mpuiio-
My M’s19a, [TOfiay, TeXHIKM Ta IIBUKOCTI IepeMilieHb)
y4yeHunaMu 11-ro Kiacy.

ITig yac popMyBaIbHOTO €KCIEPUMEHTY OY/IO BU-
sBJICHEe CTaTUCTUYHO OCTOBipHE 3pOCTaHHA PiBHA KO-
OpAVHALIIHYX 3416HOCTel! i TEXHIYHUX YMiHb Y HiBYaT
16 pokiB excnepumeHTanbHol rpymu (p < 0,05). qu-
HaMiKa OTpMMaHMX JAHUX 3aCBifuMIa, MO CUCTEMA-
TUYHE BUKOHAHHA BIIPaB, CIPAMOBaHNX Ha PO3BUTOK
CcrienjiaIbHUX KOOPAMHALIMHUX 3[i0HOCTeN cTapIio-
K/IaCHUIIb, 3alPOIIOHOBAHUX NPOQiNTbHOK Iporpa-
MO0, CIpMsE AKOCTi BUKOHAHHA IPOBiJHNUX BIPaB y
BOJIENIOOTI.

KoHonikT iHTepeciB

ABTOpPM 3aABJIAIOTH NIPO BiICYTHICTD KOHPIIKTY
iHTepecis.
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UCCNEAOBAHUE CNELUOUYECKNX MOKA3ATEJIEN
KOOPAUHAL U AEBYLIEK 11 KJIACCA B NMPOLIECCE OBYYEHUA
BOJIEABONY MO MPOrPAMME NPO®WUJIbHOIO YPOBHA

Mapuenko C.J., boeuko B.A.

XapbKOBCKIIT Hal[MOHA/IbHbIN Neflarorndecknii yausepcuteT uMmenn I.C. CkoBopozbl

Pegepar. Cratps: 7 c., Tabm. 1, 17 MCTOYHUKOB.

Ienp mccnemoBaHmMA 3aKI0YAETCA B
aHa/1m3e mpouecca GOpMUPOBAHNUA ABUTATE/IbHBIX Ha-
BBIKOB I10 BO/IEIT60TY Ha OCHOBE Pa3BUTHSI KOOPAMHA-
IIIOHHBIX CIIOCOOHOCTEN y AeByIleK 16 jet, obydaro-
IVIXCSA TI0 TIPOrpaMMe MpOQIIBHOTO YPOBHSL.

Matepuanpl ¥ METOABI. B MccriefoBaHNY IPUHAIN
y4actue geBymku 11-x kmaccos (n=20). [[s1 perreHus
IIOCTaB/IEHHBIX 3a/1a4 ObUIN IIPUMMEHEeHBI CIefyolye
MeTOJIbI: aHa/IN3 ¥ 00001IIeHIe JaHHbIX HAyYHO-MeTO-
OVYECKON NUTEPaTyphl, IeJarorn4ecKoe TeCTUPOBa-
HI€ I MeTOMIbI MaTeMaTNYeCKOI CTaTUCTUKIA.

Pesynbrarpl MccnenoBanusa. B Havase memaroru-
YeCKOTo 9KCIEepVMeHTa OObUIMHCTBO YYEHMI] VIME/IN
CpeJHMIA, HUKE CPEIHErO U HU3KUI YPOBHU KOOPAK-
HALMOHHBIX criocobHocTelt. Heo6XxomumMo oTMeTUTD
HU3KII1 yPOBEHD BhIIIOTHEHM A TEXHUYECKIX YIIpaXKHe-
HMII XapaKTepHbIX /I Bojeit6ona (pasauyHble BUJIbI
nepefay ¥ IpyueMa MA4a, MOofiad, TEXHUKN ¥ CKOPOCTU
nepeMenteHui) ydennuamu 11 kmacca.

Bo Bpemsa dopmupylomero skcrepuMeHTa OblIo
06Hapy)KeHO 3HAUNTEIbHOE ITOBBIIIEHNE YPOBHS KOOP-
IVHAIVIOHHBIX CTIOCOOHOCTEN 1 TEXHMYECKUX YMEHMIA y
IeBYyIIeK 16 jieT sKcriepuMeHTanbHON rpynnsl (p<0,05).
JIMHaMMKa ITOTy4eHHbIX JaHHBIX IT0OKa3ajIa, 9TO CUCTe-
MaTH4eCKOe BBINTOJIHEHNE YIPAXXHEHNI, HallpaBJIeH-
HBIX Ha pa3BUTHE CIELMAIbHBIX KOOPAVHALMOHHBIX
CIIOCOOHOCTET CTapIIeKTACCHNUIL, TPEJIOKEHHBIX IIPO-
GUIBHON NMPOrpaMMOli, CIIOCOOCTBYET KayeCTBY BbI-
IIOJTHEHVA BeYIIVX yIPaKHEeHNUIT B Boneiiboe.

BriBoppl. IIpuBefeHHbIe pe3ynbTaThl KOMIIJIEKC-
HOTO ITeJarOTMYECKOr0 TECTUPOBaHNA KOOPANHALIVIOH -
HBIX CHOCOOHOCTeN HeByIleK 16 eT MOXXHO B Jasb-
HeJlllleM JICIIO/Ib30BaTh KaK OCHOBY AJIA pa3paboTKu
SKCIEPUMEHTA/IbHBIX NPOTPaMM, HalpaBJIE€HHBIX Ha
ONTUMM3ALMIO Tpolecca GU3NIECKOr0 BOCIMUTAHNUA
Y4YaIIMXCs CTapIINX K/IACCOB.

KiroueBbie cmoBa: CIOPTUBHbBIE UIPbI, BONENOOT,
KOOPAVMHAIVIOHHBIE CIOCOOHOCTH, AEBYIIKM 16 fTeT.

A STUDY OF SPECIFIC COORDINATION INDICATORS OF 11™ GRADE
GIRLS IN VOLLEYBALL TRAINING UNDER MAJOR PROGRAM

Marchenko S.1., Boiechko V.O.

H. S. Skovoroda Kharkiv National Pedagogical University

Report. Article: 7 p., 1 tabl., 17 sources.

The objective of the study is to analyze
the process of volleyball motor skills development on
the basis of coordination abilities development in girls
aged 16 studying under their major program.

Materials and methods. The study participants
were 11" grade girls (n=20). To achieve the objective
set, the study used the following methods: analysis and

TM®B, 2018, Tom 18, Ne 4

generalization of data of scientific and methodological
literature, pedagogical testing and methods of
mathematical statistics.

Results. At the beginning of the pedagogical
experiment, most of the girls had an average, below
average and low levels of coordination abilities. It is
necessary to note a low level of performing volleyball-
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specific technical exercises (various types of passing
and receiving a ball, serves, technique and movement
speed) by the 11th graders.

During the development experiment, the study
revealed asignificantincreasein thelevel of coordination
abilities and technical skills in the experimental group
girls aged 16 (p<0.05). The dynamics of the obtained
data showed that regular exercises aimed at developing
special coordination abilities in high school students,

offered by the major program, contribute to the quality
of performance of basic volleyball exercises.

Conclusions. The presented results of complex
pedagogical testing of coordination abilities of the girls
aged 16 can later be used as a basis for the development
of experimental programs aimed at optimizing high
school students’ physical education.

Keywords: sports games, volleyball, coordination
abilities, girls aged 16.
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Abstract

The study objective is to determine physical exercises modes when developing motor skills in girls aged 14.
Materials and methods. The participants in the study were 40 girls aged 14. To achieve the objective set,
the following research methods were used: study and analysis of scientific and methodological literature;
pedagogical observation, timing of training tasks; pedagogical experiment, methods of mathematical
statistics, methods of mathematical experiment planning, discriminant analysis.

Results. The first canonical function explains 73.3% of the variation in results, the second func-

tion — 21.6%, which indicates their high informativity (r,=0.898; r,=0.743). The analysis of canonical func-
tions highlights the statistical significance of the first and second canonical functions (A,=.067; p,=0.001;
A,=0.346; p,=0.001). The first and second functions have a high discriminative ability and value of interpre-
tation with respect to the general totality. The number of repetitions for mastering the first and fourth se-
ries of training tasks has the largest contribution to the first canonical function. This indicates that the ex-
ercises for developing motor abilities and teaching to control movement time and muscular effort influence
the effectiveness of teaching a press headstand and handstand. The number of repetitions for mastering the
second and third series of training tasks has the largest contribution to the second canonical function. This
indicates that starting and ending positions, and actions without which the exercise performance is impos-
sible influence the effectiveness of teaching a press headstand and handstand.

Conclusions. The discriminant function structure coefficients show that the training program effectiveness

is determined by selecting the series of training tasks and their performance modes. To choose the most
rational mode of exercises of the series of tasks when teaching girls aged 14 a press headstand and hand-
stand, the first discriminant function can be used with an emphasis on the most informative variables.
Keywords: discriminant analysis, series of training tasks, programmed learning, girls.

Introduction

The analysis of scientific and
methodological literature highlights the relevance of
focusing attention on the study of regularities of motor
skills development in children and adolescents (Wright,
1999; Khudolii & Ivashchenko, 2014; Rink, Jones, Kirby,
Mitchell & Doutis, 2007).

In their research papers, Khudolii and Ivashchenko
(2014), Lopatiev, Ivashchenko, Khudolii, Pjanylo,
Chernenko and Yermakova (2017) substantiated the
conceptual approaches to experiment planning when
studying the effectiveness of learning process and
developinglearning models. The researchersascertained
the effectiveness of using factorial plans when studying

© Kapkan 0.0., Khudolii O.M., Bartik P, 2018.
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the process of teaching children and adolescents and
developing regression models. The papers by Acher,
Arca and Sanmarti (2007), Chatzipanteli, Digelidis,
Karatzoglidis and Dean (2016) point to the importance
of modeling process in children’s cognitive activity.

In their papers, Chernenko (2015), Ivashchenko,
Iermakov, Khudolii, Yermakova, Cieélicka and Harkusha
(2018), Ivashchenko (2017) reveal that the learning
process effectiveness can be improved by analyzing
regression models and calculating optimal modes of
physical exercises during physical education classes.

According to Samuel, Zavdy, Levav, Reuveny, Katz
and Dubnov-Raz (2017), Balaban (2018), physical
activity can both positively and negatively effect
children’s cognitive activity and their motor skills
development.
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However, there has been little research on physical
exercises modes when mastering the series of training
tasks within programmed learning.

Thus, it is relevant to classify physical exercises
modes in the process of mastering training tasks by
middle school students.

The study objective is to determine physical exercises
modes when developing motor skills in girls aged 14.

Materials and methods

Study participants. The participants in the study
were 40 girls aged 14. The children and their parents
were fully informed about all the features of the study
and agreed to participate in the experiment.

Table 1. Press headstand and handstand training program

Study organization. To achieve the objective set,
the following research methods were used: study and
analysis of scientific and methodological literature;
pedagogical observation, timing of training tasks;
pedagogical experiment, methods of mathematical
statistics, methods of mathematical experiment
planning, discriminant analysis.

The pedagogical experiment was conducted in the
secondary school No. 22, Kramatorsk, Donetsk region,
in the 2012-2013, 2013-2014 academic years.

During the learning process, the study used a
method of algorithmic orders. The press headstand and
handstand training program included training tasks
given in Table 1. The student could proceed to the next

Informative frame
(what is performed)

Operational frame
(how it is performed)

Control frame
(proceed to training the next exercise)

First series of training tasks — exercises for developing motor abilities

From stoop standing position, with the back Performed by jumping off both feet, hold If the student performs the exercise

against stall bars, proceed to arch hang

In prone position, bend arms and knees (5 Performed with maximum amplitude

times in 5-6 seconds)

the position for 3-4 seconds

correctly three times in a row, proceed to
the next exercise

If the student performs the exercise for 5-6
seconds, proceed to the next exercise

Second series of training tasks - starting and ending positions

From squatting position, lean forward, put the Hold the position for 3-4 seconds

head down on mat on the marking and evenly
shift the body weight to the head and arms

If the student performs the exercise
correctly three times in a row, proceed to
the next exercise

Third series of training tasks — actions without which the exercise performance is impossible

From squatting position, return to starting Transition to headstand and handstand If the student performs the exercise

position to perform a headstand
handstand. Straighten the legs, transition to a
headstand and handstand with bent legs

and should be done by straightening the legs

correctly three times in a row, proceed to
the next exercise

Fourth series of training tasks - teaching to control movement time and muscular effort

Inkneeling position, bending and straightening Bend the

of the arms (5 times)

arms

seconds

Bending and straightening of the arms in stoop
standing position (5 times)

From normal standing position, lean forward,
touch the floor with the palms and, walking
slowly on the hands, adopt a prone position
and return to starting position in the same way

straightening the legs. Perform in 5

Plant the hands on the floor a step’s length
away from the toes. Perform in 5 seconds

Do not bend knees when performing the
exersise. Perform in 6 seconds

simultaneously with If the student performs the exercise for 5-6

seconds, proceed to the next exercise

If the student performs the exercise for 5-6
seconds, proceed to the next exercise

If the student performs the exercise for 5-6
seconds, proceed to the next exercise

Fifth series of training tasks — separate parts of the target exercise and preliminary exercises

From squatting position, return to starting Straighten the back and hold balance with If the student performs the exercise

position to perform a headstand
handstand. Straighten the legs, transition to a
headstand and handstand with bent legs

Perform a headstand and handstand, back and Focus on the exercise technique

legs against the wall, with assistance

and bent legs for 3-4 seconds

correctly three times in a row, proceed to
the next exercise

If the student performs the -exercise
correctly three times in a row, proceed to
the next exercise

Sixth series of training tasks — performing the whole exercise

Perform a headstand and handstand, back and Hold the headstand and handstand for 3-4 If the

legs against the wall, without assistance seconds

Headstand and handstand without assistance
seconds

student performs the exercise
correctly three times in a row, proceed to
the next exercise

Hold the headstand and handstand for 3-4 Correct performance of the series at the

third attempt

168

TM®B, 2018, tom 18, N2 4



Kapkan, 0.0., Khudolii, 0.M., & Bartik, P. Pattern Recognition: Physical Exercises Modes During Motor Skills
Development in Girls Aged 14

exercise only after a correct performance of the previous
exercise on three consecutive attempts. The number of
repetitions needed to teach exercises in each series of
training tasks were recorded. The level of proficiency
in the physical exercises performance was determined
by the alternative method: “performed” or “failed”. A
technically correct performance of the exercise gave the
students “1” point; a failure to perform the exercise gave
them “0” entered in the protocol.

To achieve the objective set, the study examined
the effect of different variants of exercises, specifically:
the number of repetitions (x,) and rest intervals (x,)
on mastering a press headstand technique. The girls
aged 14 were divided into four groups according to the
experiment plan. The differences between the groups in
the lesson plan resulted from the factorial experiment
conditions presented in Table 2. The bottom and
top levels of the factors were chosen based on the
data provided by Khudolii and Ivashchenko (2014),
Ivashchenko (2016), Chernenko (2015), and were
limited to the lesson framework.

Statistical analysis. This paper used the methods
of analyzing the results of mathematical experiment
planning of a 2k type full factorial experiment (Khudolii
& Ivashchenko, 2014; Ivashchenko, 2016).

The study materials were processed by the IBM
SPSS 20 statistical analysis software. In the process of

Table 2. 2? type factorial experiment plan

Variants of
exercises

Modes of training

Repetition number Rest interval

1 6- 60-
2 12+ 60-
3 6- 120+
4 12+ 120+

discriminant analysis, the study created a prognostic
model for group membership. This model develops a
discriminant function (or, when there are more than
two groups — a set of discriminant functions) in the
form of a linear combination of predictor variables,
ensuring the best division of groups. These functions
are developed according to a set of observations, for
which their group membership is known. These
functions can continue to be used for new observations
with known values of predictor variables and unknown
group membership.

For each canonical discriminant function, the study
calculated: eigenvalue, dispersion percentage, canonical
correlation, Wilks’ Lambda, Chi-square.

The study protocol was approved by the Ethical
Committee of the University. In addition, the children
and their parents or legal guardians were fully informed
aboutall the features of the study, and a signed informed-
consent document was obtained from all the parents.
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Study results

Table 3 shows the results of discriminant analysis,
which speak to the influence of different modes of physi-
cal exercises on the effectiveness of mastering the series
of training tasks of acrobatic exercises by the girls aged
14. Statistically significant differences in the number of
repetitions needed to master the exercises are observed
in the first, second, fourth, fifth, and sixth series of train-
ing tasks. The proposed modes of physical exercises have
no statistically significant influence (p>0.05) on master-
ing the third series of training tasks (actions without
which the exercise performance is impossible).

To master the first, second, and sixth series of
training tasks, the best option is the first mode of
physical exercises: 6 repetitions with a rest interval of
60 seconds.

To clarify the effect of different modes of physical
exercises on the level of proficiency, the study conducted
a discriminant analysis (see Table 3-9).

The first canonical function explains 73.3% of the
variation in results, the second function — 21.6%,
which indicates their high informativity (r,=0.898;
r,=0.743) (see Table 4). The materials of the canonical
functions analysis show the statistical significance of the
first and second canonical functions (/\1=.067; p,=0.001;
A,=0.346; p,=0.001). The first and second functions have
a high discriminative ability and value of interpretation
with respect to the general totality (Table 5).

Table 6 presents standardized coefficients of the
canonical discriminant function, which make it possible
to determine the ratio of variables’ contribution to the
function result.

The number of repetitions for mastering the firstand
fourth series of training tasks has thelargest contribution
to the first canonical function. This indicates that the
exercises for developing motor abilities and teaching to
control movement time and muscular effort influence
the effectiveness of teaching a press headstand and
handstand. The number of repetitions for mastering
the second and third series of training tasks has the
largest contribution to the second canonical function.
This indicates that the starting and ending positions,
and actions without which the exercise performance
is impossible influence the effectiveness of teaching a
press headstand and handstand.

Table 7 presents structure coefficients of the
first canonical discriminant function, which are the
coeflicients of correlation between the variables and
the function. The function is most substantially related
to the results of mastering the first and sixth series of
training tasks: thus, a significant difference between
modes of exercises 1-4 is observed in the number of
repetitions needed to develop motor abilities and to
master the whole exercise. The structure coeflicients of
the second canonical discriminant function show that
the function is most substantially related to the results
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Table 3. 2? full factorial experiment analysis results. Girls aged 14

Mean. Wilks’
Series of training tasks Variant Repetition Std. Deviation F P
Lambda
number
First series of training tasks — exercises for developing motor abilities
First series of training tasks 1 9.2 2.57
First series of training tasks 2 13.4 1.71
First series of training tasks 3 16.1 2.81 405 17.603 001
First series of training tasks 4 15.5 2.17
Second series of training tasks - starting and ending positions
Second series of training tasks 1 7.6 .97
Second series of training tasks 2 11.0 1.05
Second series of training tasks 3 9.8 1.23 436 15534 001
Second series of training tasks 4 9.3 1.25
Third series of training tasks — actions without which the exercise performance is impossible
Third series of training tasks 1 13.3 1.57
Third series of training tasks 2 16.1 2.81
Third series of training tasks 3 14.6 2.88 825 2543 072
Third series of training tasks 4 15.5 2.17
Fourth series of training tasks - teaching to control movement time and muscular effort
Fourth series of training tasks 1 15.4 2.17
Fourth series of training tasks 2 14.2 2.62
Fourth series of training tasks 3 10.5 2.42 578 8.768 001
Fourth series of training tasks 4 13.3 1.57
Fifth series of training tasks — separate parts of the target exercise and preliminary exercises
Fifth series of training tasks 1 12.0 3.16
Fifth series of training tasks 2 14.4 2.95
Fifth series of training tasks 3 144 2.95 807 2877 049
Fifth series of training tasks 4 11.1 3.48
Sixth series of training tasks — performing the whole exercise
Sixth series of training tasks 1 5.9 74
Sixth series of training tasks 2 8.7 1.89
Sixth series of training tasks 3 10.2 1.81 486 12.673 001
Sixth series of training tasks 4 8.6 1.65

Table 4. Eigenvalues. Girls aged 14

Table 7. Structure matrix. Girls aged 14

Function Eigenvalue % of Cumulative Canoni;al Series of trainine task Function
Variance % Correlation g tasks 1 2 3
1 4.183 73.3 73.3 898 First series of training tasks .579* -.027 465
2 1.233 2L.6 94.8 743 Sixth series of training tasks 496* 123 -171
3 294 2.2 1000 477 Second series of training tasks .369 .766* 072
Table 5. Wilks’ Lambda. Girls aged 14 Fifth series of training tasks .102 244 -.646%
— Fourth series of training tasks -.382 210 467*
Fuzii;o(;f(s) L\;\El};sia Chi-square df Sig. Third series of training tasks 126 .282 .399*
1 through 3 067 92.033 18 1000 ) ) o
2 through 3 346 36.087 10 000 of mastering the second series of training tasks: thus, a
3 773 8.771 4 067 significant difference between modes of exercises 2-4 is

Table 6. Standardized canonical discriminant function
coefficients. Girls aged 14

observed in the number of repetitions needed to master
the starting and ending positions of the exercises.
Table 8 shows the classification results of the

groups, 85.0% of the original grouped observations

were classified correctly. Therefore, the canonical

Function
Series of training tasks
1 2 3
First series of training tasks .846 -497 427
Second series of training tasks 229 .982 123
Third series of training tasks -.110 647 207
Fourth series of training tasks -722 .085 .360
Fifth series of training tasks -.045 294 -.785
Sixth series of training tasks .338 -.310 -.203

discriminant function can be used to classify the modes
of physical exercises during motor skills development.
Table 9 presents the centroid coordinates for the
three groups. They make it possible to interpret the
canonical function in relation to the classification role.
The graphic material given in Fig. 1 shows the density of
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Table 8. Classification resultsa

Modes of Predicted group
Scale ° e.s ° membership Total
exercises
2 3 4
1 10 0 0 0 10
2 1 8 0 1 10
Count
3 0 0 7 3 10
g 4 0 0 1 9 10
o0
5 1 100.0 .0 .0 .0 100.0
o 2 10.0  80.0 .0 10.0 100.0
° 3 .0 .0 700 30.0 100.0
4 .0 .0 10.0 90.0 100.0

Table 9. Functions at group centroids. Unstandardized
canonical discriminant functions evaluated at group means

Modes of Function
exercises 1 2 3
1 -3.034 -.622 -.234
2 -.012 1.824 -.015
3 2.302 -.623 -.574
4 744 -.579 .822
Canonical Discriminant Functions
var007
O1
O2
] ° ol
[l Group Centroid
o]
2,5+
o -2 oo
o © o o°° o ©
= 0,04
= a7 oo me’w
w o]
@ o
2,5 ©
5,0
T T T T T
-5,0 -2,5 0,0 2,5 5,0
Function 1

Fig. 1. Graphic representation of the classification results
(modes of physical exercises 1-4)

objects in each class and the distinct boundary between
the classes. The most effective mode of physical exercises
when teaching the series of tasks is the first one.

Discussion

The paper assumed that a full factorial experiment
and discriminant analysis would make it possible to
determine the peculiarities of developing motor skills in
girlsaged 14. The study results show that in the suggested
matrix of factorial experiment plan, the chosen step of
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variation of factors is sufficient to study the influence of
different physical exercises modes on the effectiveness
of teaching a press headstand and handstand (Table 2).

The study makes an assumption on the possibility
of using a discriminant function to evaluate the
effectiveness of different modes of physical exercises
when teaching the series of tasks. The verification of the
canonical functions shows their statistical significance,
and the discriminant function equation provides
a possibility to select the best option for obtaining a
positive effect when teaching the series of exercises
(Table 10). The best option for teaching the girls aged
14 the headstand and handstand series of tasks is the
first mode of physical exercises: 6 repetitions with a rest
interval of 60 seconds.

Table 10. Canonical discriminant function coefficients.
Unstandardized coefficients

Series of training tasks Function
1 2 3
First series of training tasks .360 -.211 181
Second series of training tasks .203 .868 .108
Third series of training tasks -.046 .268 .086
Fourth series of training tasks -.324 .038 162
Fifth series of training tasks -.014 .094 -.250
Sixth series of training tasks 213 -.195 -.127
(Constant) -3.368 -9.394 -2.607

The study results supplement the data obtained
by Khudolii and Ivashchenko (2014), Kapkan (2015),
Ivashchenko (2016) on the effectiveness of using factorial
experiment plans when studying the effectiveness of
children and adolescents’ learning process.

According to Garcia-Moya, Moreno and Jiménez-
Iglesias (2012), Wang, Karns and Meredith (2003), the
use of factorial experiment plans in studies involving
adolescents and children improves the quality of
evaluating their development indicators. The data
obtained by Correa et al. (2009, 2012) confirm the
validity of using a 2* type full factorial experiment.

The obtained results:

« specifytheconceptualapproachestoexperiment
planning when studying the effectiveness of
learning process and developing learning
models for children (Khudolii & Iermakov,
2011; Ivashchenko, 2016);

o supplement the information on the use of
a discriminant function when classifying
schoolchildren by motor skills development
(Cantell, Smyth & Ahonen, 2003) and their
attitude towards physical education and out-of-
school physical activity (Donovan, Mercier &
Phillips, 2015);

« confirm the data on the effectiveness of using a
discriminant function when studying the effect
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of physical activity on motor skills development
in children (Ivashchenko, 2016; Herrmann,
Gerlach, & Seelig, 2016).
The prospect for further exploration is to study the
regularities of teaching physical exercises to boys aged
14-15.

Conclusions

The 27 type experiment made it possible to study
the multifactorial structure of teaching the girls aged
14, using a program of algorithmic orders, to specify
the optimal correlations of factors for their use when
teaching physical exercises during physical education
classes.

The discriminant analysis made it possible to deter-
mine the modes of physical exercises during motor skills
development; to answer the question as to the signifi-
cance of difference between the modes of work by the
effectiveness of motor skills development; to define what
motor tests most substantially influence the differentia-
tion of classes; what class the object belongs to based on
the values of discriminant variables. The discriminant
function structure coefficients show that the training
program effectiveness is determined by selecting the se-
ries of training tasks and modes of their performance.

To choose the most rational mode of exercises
of the series of tasks when teaching girls aged 14 a
press headstand and handstand, the first discriminant
function can be used with an emphasis on the most
informative variables.
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PO3MIBHAHHA OBPA3IB: PEXXMMU BUKOHAHHA ®I3NYHUX BIMPAB
Y NMPOLECI DOPMYBAHHA PYXOBUX HABUYOK Y AIBYAT 14 POKIB

Kamnkan 0.0.', Xygoniit O.M.?, baprixk I1.}
!Ilon6acbka HallioHa/IbHA aKa/ieMis OyZiBHMIITBA i apXiTeKTypu
*XapkiBcbkuit HallioHaIpHUI Nefaroriyanit yHiBepcutet iMeni I.C. CkoBopoan

*YuiBepcuter Mares bens

Pedepar. Crarrs: 8 c., 10 Tab1., puc. 1, 21 mxepero.

Merta BOCTiZ>KeHHA — BUSHAYUTH PEXKU-
MM BUKOHaHHA Qi3NYHUX BIIpaB y npoueci popmyBaH-
Hs PYXOBUX HaBMYOK Yy iBYaT 14 poKiB.

Marepian i MmeTopgu. Y [OCHiIyKeHHI MpUITHANK
y4actb 40 pgiBuaT 14 pokis. [ BUpillleHH IOCTaBIIe-
HIIX 3aBJIaHb Oy/IM BUKOPUCTAaHI METOAY JOCTiKEHHA:
BVMBYEHHA Ta aHaJIi3 HAYKOBO-METOAMYHOI JIiTepaTypu;
IefjaroTivHe CIIOCTEPEXEHH, XPOHOMETPaK HaBYa/Ib-
HUX 3aBJjaHb; IIeJarori4YHNii eKCIIepUMEHT, METOIM Ma-
TeMaTUYHOI CTAaTUCTUKN, METOIY MaTEMaTUYHOTO II/Ia-
HYBaHHSA €KCIIEPUMEHTY, AMCKPUMMiHAHTHUI aHalis.

Pesynbpratn pmocmimkenHsa. Ilepma kaHOHiYHa
¢$yHKUiA moscHIOE Bapianilo pesynbrariB Ha 73,3%,
mpyra GyHkiisa — Ha 21,6%, 1o CBifYUTh IpoO iX BUCO-
Ky inpopmatusnicts (r,=0,898; r,=0,743). Ananis Ka-
HOHIYHMX (PYHKIIilT BKa3ye Ha CTaTUCTUYHY 3HAYYILiCTh
epIoi i Apyroi kKaHOHIYHOI PyHKIII (A1=,067; p,=0,001;
A,=0,346; p =0,001). Ilepura i gpyra ¢yHKIlis MalOTh BU-
COKY JVICKPMMIHAHTHY 3[aTHICTb i 3HaY€HHA B iHTEp-
npeTalil BiTHOCHO reHepaIbHOI CYKYITHOCTI. 3 Hail0inb-
IIVM BKJIQfIOM B IepIIly KaHOHIUYHY (QYHKIII0 BXOIATD:
KiJIbKiCTb IIOBTOPEHDb Ha OBOJIOiHHS IIEPIIO] Ta YeTBep-
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TOI cepil HaBYa/IbHUX 3aBJIaHb, IO CBIJYUTD IIPO BIUIUB
BIIPaB /I PO3BUTKY PYXOBUX 3[[i0HOCTEl Ta HABYAaHHA
YMIHHIO YIIPaB/IATY PyXaMy 3a YacOM i M'SI30BUMIU 3y-
CWIAMM Ha e(PeKTVBHICTh HaBYaHHA CTIJIKM CU/IOI0 Ha
ro/IoBi i pykax. 3 HaOi/IbIIMM BK/IaIOM B APYTY KaHO-
HiYHY (YHKIIiI0 BXOAUTB: Ki/TbKiCTb IIOBTOPEHD Ha OBO-
JIOBiHHA APYTOl i TPeThOI cepii HaBYa/IbHMX 3aBJIaHb, 1110
CBIJYUTD PO BIUIVMB BUXIiJHNUX i KiHIIEBYUX IIOJIO’KEHb Ta
Zilt 6e3 AKMX HEMOXK/IMBO BMKOHATY BIIPaBy Ha edek-
TUBHICTh HABYaHH:A CTifIKM CUJIOK0 Ha IOJIOBI i pyKax.

BucnoBku. CrpykTypHi koediuieHT Auckpumi-
HaHTHOI pyHKIIii BKa3yIOTb, 1110 e(peKTMBHICTb IIPOrpaMu
HaBYaHH: BU3HAYAETLCA MiTOOPOM cepill HaBYa/IbHIIX 3a-
BJJaHb i peXXMMOM IX BUKOHAHHS. [[/11 BMOOPY HailOiIbII
panioHaIbHOrO PEXXMMY BUKOHAHHA BIIPaB cepii 3aB/laHb
Y Npolieci HaBYaHHA CTilLi CUJIOK Ha TO/IOBi i pyKax fi-
BYaT 14 poKiB MOXke 6yTM BUKOPUCTAHA IIepIla AUCKPU-
MiHaHTHa QYHKIIif 3 aKIIeHTOM Ha Hailbib iHpopma-
TUBHI 3MiHHI.

Knro4oBi cnoBa: qucKpuMiHaHTHMII aHalis3, ce-
pii HaBYa/JIbHUX 3aBJAHb, IPOrPaMOBaHe HAaBYaHHA,
nIiByara.
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PACIMO3HABAHUE OBPA30OB: PEXXUMbI BbINMOJIHEHUA
OU3NYECKUX YINPAXKHEHWIA B NPOLLECCE ®OPMUPOBAHUA
ABUTATEJIbHbIX HABbIKOB Y AEBOYEK 14 JIET

Kankan E.A.', Xynoneit O.H.?, Bapruk II.”
'Ilon6acckas rocyjapcTBEHHAs MallTHOCTPOUTE/IbHAS aKa/leMuUsA
*XapbKOBCKUII HAIMOHA/IbHBIN Iefarorndecknii yausepcutet umenn I. C. CkoBopopbl

*Yausepcuter Mares bens

Pedepar. Crarps 8 c., 10 Tabmn., Puc. 1, 21 ucTOYHUK.

ITenp MccnegoBaHuA — ONpenenuTb pe-
JKVIMBI BBIITOJTHEHN A PU3MUECKUX YIIPaKHEHNII B IIPO-
necce GpopMupoOBaHUA [[BUTATETbHBIX HABBIKOB Y Jie-
BouYeK 14 ner.

Marepuan u MeTofbl. B mccrenoBanuy OpuHAIN
yuactue 40 nepodek 14 jet. [liA penieHus nocTaB/IeH-
HBIX 3a/1a4 ObIIN VICTIONIb30BAHBI METOMIbI ICCTIEIOBAHNA:
U3ydeHe ¥ aHa/IM3 HAyYHO-MeTOINYECKOI TUTepaTypbl;
Tefjarornyeckoe HabmosieHe, XpOHOMETPaX YueOHbIX
3aJlay; MeJarornyecKuii SKCIepUMEHT, METOIbI MaTeMa-
TUYECKOJ CTaTUCTHUKY, METOIbI MaTeMaTIdecKoro IIIa-
HMPOBaHMA 9KCIIEPUMEHTA, IUCKPUMMHAHTHBII aHA/IN3.

Pesynbrarpl ucciegosanus. Ileppas kaHoHMYe-
ckad QyHKIMA 00bACHAET BapUALUIO PE3yIbTaTOB Ha
73,3%, BTOpas q)YHKI_[I/IH - Ha 21,6%, 4TO CBUETEND-
cTByeT 06 ux BbICOKOI MHGOpMartuBHOCTH (r,=0,898;
r,=0,743). AHanus kaHOHMYECKUX QYHKIMI yKasbiBa-
eT Ha CTaTMCTUYECKYI0 3HAUMMOCTD IIepBOJ1 ¥ BTOPOIt
kaHoHm4eckoit Gynxuyum (A,=,067; p,=0,001; A,=0,346;
p,=0,001). Tleppast n BTOpast GyHKIMM MMEIOT BBICO-
KYI0 IMCKPYMUHAHTHYIO CIOCOOHOCTD U 3HaUeHMe B
UHTEpIpPETalMi OTHOCUTENbHO I'€HepaNnbHO COBO-
kynHocT. C HamboIbIINM BKIaJJOM B IIEPBYIO Ka-
HOHNYECKYI0 QYHKIMIO BXOAAT: KOMNYECTBO IOBTO-
peHMI1 Ha OBJIaJIcHUE IIEPBOM U YETBEPTOM CEPUAMU

y4eOHBIX 3aJaHUIL, YTO CBUMETENbCTBYET O BIMAHUN
yIpa>KHeHMIT Ha pasBUTHE JBUTATEIbHBIX CIIOCOOHO-
cTell ¥ 0Oy4YeHUe YMEHMIO YIPaBIATb ABVDKEHMAMM
BO BPEMEHU U MBILICYHBIMI YCUIUAMY Ha 9P PeKTUB-
HOCTb OOY4YeHMsI CTOVKY CMUJION Ha IO/IOBe M pYKax.
C HaubONIbIIMM BKJIAJIOM BO BTOPYIO KaHOHMYECKYIO
(YHKIMIO BXOAUT: KOIMYECTBO IIOBTOPEHNII Ha OBJIA-
ieH1ie BTOPOJI M TPeTbell cepyusiMy yueOHbIX 3alaHuiA,
YTO CBUJIETENILCTBYET O BIAMAHMUM VICXOGHBIX M KOHEY-
HbIX IIOJIOKEHMI U IeJICTBUIL 6€3 KOTOPhIX HEBO3MOX-
HO BBIIIOJIHUTD yIpaKHeHVe Ha 9 (eKTUBHOCTb 06-
Y4eHMA CTOVIKM CUJION Ha TOJI0BE U pyKax.

BeiBogbl. CTpyKTypHble KO3PULMEHTHI AVIC-
KPMMIHAHTHOI (PYHKINM YKa3bIBAIOT, YTO 3P (HeKTB-
HOCTD IIPOTPaMMBbI 00YUeHNA OTIpefieAe TCA HOfO0pOoM
cepuit yueOHbIX 3aJaHNUII ¥ PKMMOM UX BBIIIOTHEHI.
Inst BeIOOpa Hambosee paliOHATBHOTO PEXXMMa Bb-
IIOJIHEHMA YIIPaXKHEHUN CEpUM 3aJaHuil B IIpolecce
00y4eHMsI CTOJIKe CUJION Ha TO/IoBe ¥ PYKaxX JeBOYeK
14 et MO>KeT OBITH UCIIONb30BAHA MepBasi JVICKPYMUI-
HaHTHas QYHKIUA C aKL[EHTOM Ha Hambosee nHPOp-
MaTVBHBbIE IIEpEMEHHDIE.

KnroueBble cmoBa: OUCKPUMMHAHTHBIN aHAIU3,
cepuy y4eOHBIX 3alaHMIl, IPOTPaMMIPOBAHHOE 00-
y4eHue, eBOYKI.
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Abstract

The purpose of the study is to determine the peculiarities of strength effort assessment in girls aged 11-13.
Materials and methods. The study participants were girls aged 11 (n=25), 12 (n=27), 13 (n=18). The chil-
dren and their parents were fully informed about all the features of the study and agreed to participate in
the experiment. The paper used methods of scientific literature analysis, testing, methods of mathematical
statistics. To determine the peculiarities of strength effort assessment, the study used a t-test for paired ob-

servations and a t-test for independent samples.

Results. The girls aged 11-13 demonstrate the best assessment of effort reproduction at 2/3 of maximum
strength. There is no statistically significant age-related dynamics in strength effort assessment in girls aged
11-13. The correlation between the effort reproductions at 1/3, 1/2 and 2/3 of maximum strength is not

statistically significant.

Conclusions. In the process of physical education of girls aged 11-13, special attention should be paid to
the development of motor control ability as the component of coordination training of schoolchildren.
Keywords: movement coordination, strength effort, motor control, girls aged 11-13.

Introduction

The research papers by Khudolii and
Marchenko (2007), Ivashchenko (2016) focused on the
development of motor abilities in schoolchildren. The
regularities of coordination abilities development were
described in the papers by Farfel (2011), Ilin (2003), Li-
akh (2000). Movement coordination is one of the basic
abilities that can be developed in school age (Balsevich,
2000; Serhiienko, Chekmarova & Khadzhynov, 2012;
Ivashchenko, 2016).

Researchers found that the level of coordination
abilities development influences the effectiveness of
teaching motor actions (Khudolii, 2008; Ivashchenko,
Khudolii, Iermakov, Lochbaum, Cieslicka, Zukow,
Nosko & Yermakova, 2017).

The research findings obtained by Lopatiev, Ivash-
chenko, Khudolii, Pjanylo, Chernenko and Yermakova
(2017), Ivashchenko, Khudolii, Iermakov and Prykhod-
ko (2018) reveal the multifactorial structure of motor

© Ivashchenko O.V,, Cieélicka Mirostawa, Nosko M.O.,
Shcherbyk D.V. 2018.
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abilities development in schoolchildren. In the struc-
ture of movement coordination, motor control ability
plays a key role (Ilin, 2003; Khudolii & Ivashchenko,
2014; Ivashchenko, 2016). Muscular strength is the
basis for demonstrating schoolchildren’s motor abili-
ties, and the ability to assess muscular effort is key to
evaluating the spatial and temporal characteristics of
movement (Serhiienko, Chekmarova & Khadzhynov,
2012; Ivashchenko, 2016). Farfel (2011) paid particular
attention to the peculiarities of evaluating the spatial,
temporal and strength characteristics of movement.

The planning of coordination abilities development
requires the availability of informative pedagogic con-
trol indicators (Krutsevych, Vorobiov & Bezverkhnia,
2011; Bodnar & Andres, 2016; Ivashchenko & Kapkan,
2016) and knowledge of their development peculiarities
(Liakh, 2000; Khudolii, 2008; Ivashchenko, 2016).

The analysis of scientific literature suggests the need
for further research on the peculiarities of strength ef-
fort assessment.

The purpose of the study is to determine the peculi-
arities of strength effort assessment in girls aged 11-13.
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Materials and methods

Study participants. The study participants were girls
aged 11 (n=25), 12 (n=27), 13 (n=18). The children and
their parents were fully informed about all the features
of the study and agreed to participate in the experiment.

Study organization. The paper used methods of
scientific literature analysis, testing, methods of math-
ematical statistics.

Testing procedure. Strength effort assessment.
Equipment: dynamometer, calculator. Testing: the right
hand maximum strength was measured for each par-
ticipant. After that, they were asked to perform the fol-
lowing effort that equals to:

1/3 of maximum strength;

1/2 of maximum strength;

2/3 of maximum strength.

The result in kg was recorded in the protocol. The
error of the produced effort was calculated in percent-
age. To determine the maximum effort, the testees made
two attempts. The best result was recorded. The dosed
effort was performed once.

Statistical analysis. To determine the peculiarities
of strength effort assessment, the study used a t-test

for paired observations and a t-test for independent
samples.

Results

Table 1 shows the results of the analysis of age-re-
lated dynamics of strength effort assessment in the girls
aged 11-13. There is no statistically significant dynam-
ics in strength effort assessment in the girls aged 11-13.

Tables 2-4 show the results of the comparison of
error when assessing different efforts. The girls aged
11 demonstrate the best assessment of effort at 2/3 of
maximum strength. The worst one - the effort at 1/3
of maximum strength (p=0.001). There is a statistically
significant correlation between the assessments of ef-
forts at 1/3 and 2/3 of maximum strength (p=0.035).

The girls aged 12 demonstrate the best assessment
of effort at 2/3 of maximum strength, the worst one -
the effort at 1/3 of maximum strength (p=0.001). There
is no statistically significant correlation between the as-
sessments of different efforts (p>0.05).

The girls aged 13 demonstrate the best assessment
of effort at 2/3 of maximum strength, the worst one —
the effort at 1/3 of maximum strength (p=0.001). There

Table 1. Results of the analysis of age-related dynamics of strength effort assessment in the girls aged 11-13.

Test Age N Mean Std. Deviation T P

11 25 29.48 8.28 .638 .526

Hand maximum strength 12 27 28.07 7.60 S71H* 571

13 18 28.00 8.53 031+ 976

11 25 34.63 16.07 272 .787

Effort at 1/3 of hand maximum 12 27 3361 1070 887 380
strength, %

13 18 30.44 14.12 856 .397

11 25 21.19 8.39 -.165 .869

Effort at 1/2 of hand maximum 12 27 2162 10.30 7] 475
strength, %

13 18 23.44 12.06 -.540¢* 592

11 25 15.55 8.15 .106 916

Effort at 2/3 of hand maximum 12 27 15.32 7 44 o7 21
strength, %

13 18 16.19 10.49 -.328%¢% .745

*11-12 years; **11-13 years; ***12-13 years

Table 2. Results of the analysis of peculiarities of strength effort assessment in the girls aged 11 (n=25)

Test Mean Std. Error Difference T P

Mean
Effort at 1/3 of hand maximum strength, % 34.63 3.21

Pair 1 13.44 3.346 .003
Effort at 1/2 of hand maximum strength, % 21.18 1.68
Effort at 1/3 of hand maximum strength, % 34.63 3.21

Pair 2 19.08 6.524 .000
Effort at 2/3 of hand maximum strength, % 15.55 1.63
Effort at 1/2 of hand maximum strength, % 21.19 1.68

Pair 3 5.64 2.199 .038
Effort at 2/3 of hand maximum strength, % 15.55 1.63
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Table 3. Results of the analysis of peculiarities of strength effort assessment in the girls aged 12 (n=27)

Std. Error

Test Mean Difference T P
Mean
Effort at 1/3 of hand maximum strength, % 33.61 2.06
Pair 1 11.98 4.088 .000
Effort at 1/2 of hand maximum strength, % 21.62 1.98
Effort at 1/3 of hand maximum strength, % 33.61 2.06
Pair 2 18.28 6.738 .000
Effort at 2/3 of hand maximum strength, % 15.32 1.43
Effort at 1/2 of hand maximum strength, % 21.62 1.98
Pair 3 6.30 2.812 .009
Effort at 2/3 of hand maximum strength, % 15.32 1.43

Table 4. Results of the analysis of peculiarities of strength effort assessment in the girls aged 13 (n=18)

Test Mean Std. Error Difference T P
Mean
Effort at 1/3 of hand maximum strength, % 30.44 3.33
Pair 1 7.00 1.738 1
Effort at 1/2 of hand maximum strength, % 23.44 2.84
Effort at 1/3 of hand maximum strength, % 30.44 3.33
Pair 2 14.24 4.087 .001
Effort at 2/3 of hand maximum strength, % 16.19 2.47
Effort at 1/2 of hand maximum strength, % 23.44 2.84
Pair 3 7.24 2.100 .051
Effort at 2/3 of hand maximum strength, % 16.19 247
is no statistically significant correlation between the as-  Conclusions

sessments of different efforts (p>0.05).

Discussion

The study assumed that schoolchildren had pecu-
liarities in assessing efforts at 1/3, 1/2 and 2/3 of maxi-
mum strength. The study has found that there are no
age-related changes in muscular effort assessment in
the girls aged 11-13. This indicates that this age period
is not sensitive to the development of the ability to as-
sess strength effort. These results supplement the data of
Balsevich (2000), Ilin (2003), Liakh (2000) on the sensi-
tive periods of movement coordination development in
children and adolescents, and the data of Nosko (2002),
Nosko and Arkhypov (2014), Khudolii and Ivashchen-
ko (2014) on motor function development in children
and adolescents.

The girls aged 11-13 demonstrate the best assess-
ment of effort at 2/3 of maximum strength. These re-
sults confirm the data obtained by Ivashchenko (2016),
Liakh (2000) showing that children and adolescents
best assess efforts at 2/3 of maximum strength.

These findings confirm the conclusion made by Far-
fel (2011) that the errors in the assessment of different
modalities in motor control do not correlate with one
another and require a special training for ages 11-13.
The importance and practical significance of the results
of research on kinesthetic sensitivity are highlighted
in the papers by Li, Su, Fu and Pickett (2015), Brink
and Jacobs (2011), Morash, Pensky, Alfaro, and McKer-
racher (2012).

TM®B, 2018, Tom 18, Ne 4

Girls aged 11-13 demonstrate the best assessment of
effort at 2/3 of maximum strength. There is no statisti-
cally significant age-related dynamics in strength effort
assessment in girls aged 11-13.

In the process of physical education of girls aged
11-13, special attention should be paid to the develop-
ment of motor control ability, the correlation between
the effort reproductions at 1/3, 1/2 and 2/3 of maximum
strength is not statistically significant.
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KOOPAMHALIA PYXIB: OCOBJINBOCTI OLIHKIA
CUNOBUX 3yCUJ1b Y AIBYAT 11-13 POKIB

IBamenko O.B.', Ilecinmipka M.2, Hocko M.O.?, lllep6uxk [I.B.*

“4XapkiBcbkuii HarlioHaIpHNI Negarorivanit yHiBepcutet iMeni I.C. CkoBopoan
*Mepuannit Koneriym: buprom, Kysascbko-ITomopcbke BOEBOACTBO
*HanjionanbHuii yHiBepcuteT «YepririBcbkuit koneriym» imeni T.I. IlleBuenka

Pedepar. Crarrs: 5 c., 4 TabL., 20 mKeper.

Meta mOCTi)KeHHA — BU3HAYUTHU 0COO0-

JIMBOCTI OLIIHKM CUJIOBUX 3yCU/Ib Y AiB4aT 11-13 pokis.
Marepian i meTogu. Y mocmifikeHHi NpUitHAIN
y4acTb miB4yata 11 pokis (n=25), 12 pokiB (n=27), 13
pokiB (n=18). [litn Ta ixHi 6aTbky 6ymu iHpopmoBaHi
PO BCi 0COOMMBOCTI JOCTIKEHHS i ajy 3TOAY Ha
y4acTb B eKCIlepuMeHTi. Y po6oTi BUKOpUCTaHI MeTO-
IV aHAJIi3y HAYKOBOI JIiTEpAaTypH, TECTYBaHH:A, METOIM

178

MaTeMaTUYHOI CTaTUCTUKM. []/11 BU3HAYEeHHA 0COO/N-
BOCTeIl OIIiHKM CMJIOBMX 3yCU/Ib OYB BUKOPUCTAHMI
t-TecT A4 MapHUX CIOCTEpeXeHb i t-TecT A1 Hesa-
JIEXHUX BUOOPOK.

Pesynpratu pocmigxkennd. [liBgara 11-13 pokis
HajiKpallle OLiHIOIOTb BifTBOpEHH: 3ycuans 2/3 Bif
MakcuManabHOro. CTaTUCTUYHO HOCTOBipHOI BiKOBOI
OVHAMiKM B OLiHLI CMJIOBUX 3ycuab y giByar 11-13
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POKiB He criocTepiraerbcs. B3aemo3B’130k MiX BifTBO-
peHHAM 3ycumnda 1/3, 1/2 ta 2/3 Bif MakcuManbHOTO
CTaTUCTUYHO He JOCTOBipHMIL.

BucHoBku. Y mpoueci Gpi3sYHOro BUXOBAaHHA JiB-
gar 11-13 pokiB HeoOXiflHO aKIleHTyBaT! yBary Ha

dbopMyBaHHA 3[i0HOCTI O YIpaBIiHHA pyXamm 5K

KOMIIOHEHTHV KOOPAVHALIHOI MiATOTOBKY IIKOJIAPIB.
KnrodoBi croBa: xoopanHalia pyxiB, CU/IOBI 3y-

CUIJIS, YIIPABIiHHA pyXaMy, fiB4yara 11-13 pokis.

KOOPAUHALMA ABUKEHUIA: OCOBEHHOCTU OLIEHKU
CUNOBLIX YCUNTMN Y AEBOYEK 11-13 JIET

NBamenko O.B.}, Ilecnunpka M.%, Hocko H.A.%, Illep6ux [1.B.*

14X apbKOBCKIIT HallMOHA/IBHBIN nefarorndecknit yausepcutet umenn I.C. CkoBopozbl
*MepunyHCcKMit Kouternym: boiarom, Kyascko-ITomopckoe BoeBOACTBO
*HanyonanbHuit yansepcuteT «YepHuroscknit kowternym» umenn T.I. [lleBuenko

Pedepar. Crarbst: 5 c., 4 Tab1., 20 UICTOYHUKOB.

ITennb uccnemoBaHuA — OIPERETUTb OCO-
OeHHOCTY OLIEHKV CMJIOBBIX YCU/INUIL Y eBodek 11-13 jier.
Marepuan u MeTopbl. B ucciefoBaHuM MpUHAIN
y4actue geBouknu 11 ner (n=25), 12 ner (n=27), 13 ner
(n=18). Jetnt n ux popurenu 66U OCBETOM/IEHBI 060
BCeX OCOOEHHOCTIX MCCAENOBAHMA U JajIu COIacue
Ha y4acTye B 9KCIepuMeHTe. B paboTe mcronb3oBaHbl
METOAbl aHa/lM3a HAay4dHONM /UTepaTyphl, TECTUPO-
BaHIe, METOIbl MaTeMaTU4eCKOM CTATUCTUKU. s
ompefeneHns 0COOEHHOCTET OLIeHKY CUTOBBIX YCUINI
OBbII MCIIONIB30BAH t-TeCT I IAPHBIX HAOIONEHWIT U
t-TeCT /151 He3aBUCUMBIX BHIOOPOK.
Pesynprarnl uccnegopannsd. [lesouku 11-13 set
Jydllle OLIEHMBAIOT BOCIpOM3BeneHme ycunmua 2/3 or

MakcuManbHoro. CTaTUCTUYECKU JJOCTOBEPHOI BO3-
PACTHOI JMHAMMKH B OLleHKe CUJIOBBIX YCUINIL Y AeBO-
gyek 11-13 yieT He HabmomaeTcA. B3anMocBA3b Mexay
BOCTIpousBefieHneM ycumus 1/3, 1/2 u 2/3 ot makcu-
MaJIBHOTO CTAaTUCTUYECKU He JOCTOBEPHA.

BeiBogpbl. B mporecce ¢pusnyeckoro BocnuraHusa
meBouek 11-13 yeT HeOOXOAMMO aKIEHTUPOBATh BHM-
MaHue Ha pOpMUpPOBaHMe CIOCOOHOCTM K yIIpaBiie-
HUIO JBVDKEHUAMM KaK KOMIIOHEHTBI KOOpPAMHALIVMOH-
HOI IIOJTOTOBKM IIKOJIBHMKOB.

KnioueBble cmoBa: KOOpAMHANUA ABMOKEHMUI,
CUJIOBBIE YCUIIVIA, YIIPABJICHNE NBVDKEHVAMH, JEBOYKN
11-13 ner.
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AHoranisa

MeTa KOCTigKeHHA: pO3POOIUTHU TEXHOJIOTII0 TPOTrpaMyBaHHs PO3BUTKY CU/IU Ta CUIOBOI BUTPUBAIOCTI
1A [iBYaT CEpPENHbOTO MIKiNMbHOTO BiKY Y 2-X TMDKHEBOMY LMK YPOKiB Gi3N4yHOI KyIbTypH.

Marepianu i MeTopu. Y BOCIiKeHHI IPUITHSIN YYacTb AiByaTa 6 Knacy (n=20), 7 kiaacy (n=27), 8 xmacy
(n=30). Y poborTi BUKOpKCTaHI aHaIi3 il y3aralbHEeHHs JaHMX HAYKOBOI Ta METOAMYHOI JIiTepaTypH, Hepa-
roriuHe TeCTyBaHHS Ta METOMY MaTeMAaTU4HOI CTATUCTUKY 0OPOOKY pe3ynbTaTiB mocimKeHH:A. Matepia-
M [OCTIKEHH OIIpaliboBaHi B IPOrpami CTaTUCTUYHOro aHayidy — IBM SPSS 23. O6uncoBanuch Taki
mapaMeTpu: cepegHe apudMeTnyHe 3HaYeHHs BemanHn (X); CTaHAapTHe KBafpaTNdHe BiAXMIeHHS (8).
Ouninka BiporifiHOCTI pi3HMIII CTaTMCTUYHYUX ITOKA3HMKIB IIPOBOAMIACE 3a t-kpuTepieM CTbIofieHTA.
PesynbraTu. AHasnis pesynbTaTiB OCTII>KEHH: TI0Ka3aB, 1[0 Y IiBYaT eKCIIEPUMEHTA/IbHOL TPYIIN MiC/A
KOJIOBOTO METOZly TPEHYBAaHHA 1-3 3aHATTA BifIMi4a€TbCA CTATUCTUYHO JOCTOBipHE IIOKPAIL€HHA Pe3y/ib-
TaTiB 32 KOMIIEKCOM TecTiB (p < 0,05). ITicist KOMOIHOBAaHOTO METOAY TPeHYBaHHA 1-3 3aHATTA y AiBYaT
€KCIepMMEHTa/IbHOI TPYIIN BiIMi4Ya€TbCA CTAaTUCTUYHO JOCTOBipHE ITOKPallleHH:A Pe3y/IbTaTiB Y MPOABi
CH/IU Ta CUJIOBOI BUTPMBA/IOCTI M’s13iB IJIEYOBOTO MOACY, M A3iB YepeBa Ta CIMHM, M A31B Hir (p < 0,05).
ITopiBHAHHA PiBHA CMIOBOI Hi/ITOTOBNIEHOCTI [iiBYaT KOHTPOJIbHOI i eKCIIepMMEeHTa/IbHOI TPYIIN HiC/A
€KCIIEPMMEHTY II0Ka3aJI0, 1[0 [IiBYaTa eKCIIePUMEHTA/IbHOI IPYIN II0Ka3yl0Th CTaTUCTUYHO JOCTOBipHO
Kpallli pe3y/IbTaTy Y IpOsIBi CMIN Ta CUJIOBOI BUTPUBAJIOCTI M A31B IIJIEYOBOTO MOACY, M sI3iB YepeBa Ta

crmHY, M’s13iB Hir (p < 0,05).

BucnHoBKu. Y #iBYaT cepefHbOro MIKi/IbHOTO BiKy IIpM BUKOPUCTaHHI KOJIOBOTO METOAly TPeHyBaHHA 1-3
3aHATTH i KOMOIHOBAHOTO METOZly TPEHYBAHHA 1-3 3aHATTA y 2-X TVDKHEBOMY LIMKJIi YPOKiB ¢isuaHOI
KY/IBTYPH CIIOCTePIira€ThCs MO3UTUBHA fUHAMIKA PO3BUTKY CU/IM Ta CUJIOBOI BUTPMBAIOCTI M A3iB IIe40-
BOTO TI0SICY, M AI3iB YepeBa Ta CIIMHM, M 5I31B HIT. /11 pO3BUTKY 3ara/ibHOI i TOKa/IbHOI CUIOBOI BUTPUBA-
N0CTi epeKTUBHMM € METOJ KOJIOBOI'O TPEHYBaHHs, Ha IMHAMIKy CM/IY JIOKa/IbHOI TPYIM M AA3iB CYTTEBO

BIUIMBAaE KOMOiHOBaHMIT MeETOJ, TpE€HYBaHHA.

KnrouoBi cioBa: fiBuara, KOJIOBUIT METOH, KOMOIHOBAaHMUIT METOf, CEepeHill UIKITbHMII BiK.

Bctyn

P0o3BUTOK PYXOBMX 37i6HOCTEN LIKOJS-
piB — ofHa i3 roMIOBHMX 3afa4 i3MYHOTO BUXOBAHHS.
HocnimkenHa 3aco6iB i MeTOIIB CUIOBOI IiATOTOBKM
HOBVHHO PO3IJIAJATHCA K OAMH 3 HailOIIbII piopu-
TeTHUX HaNpsAMKiB. B HaykoBuxX mpansax PomaHeHko
(2005), ITnmaronosa (1997), Xynormist (2008) Bu3Ha4YeHi
OCHOBM METOJNUKU PO3BUTKY CUIIN, PO3KPUTI 3aKo-
HOMIipHOCTI, 3aco0u i MeTOIM, a TAKOXK IeJarorigHmii
KOHTPOJIb 32 PO3BUTKOM CU/IOBUX 3[{0HOCTEIL.

© Bepemeenko B.IO., 2018.
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BusHayeHHI0 MexaHi3MiB Ta 3aKOHOMipHOCTe pi3-
HUX BUJIB ajanraiil opraHiamy /jo M’sI30BMX HaBaH-
TaXeHb NpucBAdeHi poboru Raiola Gaetano, Altavilla
Gaetano, Tafuri Domenico and Lipoma Mario (2016);
Kaivo, Thomson, Anthony, Watt and Jarmo, Liukkonen
(2015); Maria and Cuellar-Moreno (2016); mmany-
BaHHIO CM/IOBOI poOOTM B TPEHYBa/JbHUX 3aHATTAX —
Blagrove, Howe, Cushion, Spence, Howatson, Pedlar
and Hayes (2018); James, Haft, Kelly, Connick, Hoffman
and Beckman (2018).

Y nmporeci aHasnisy HayKoBOi JIiTepaTypu BUAB/IEHO:

o 4yM Ginblna AyHaMiKa TepMiHOBOTO i BificTaB-

JIEHOTO TPEHYBA/IbHOTO e(PeKTy, TUM 3HAYHiIIi
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BepemeeHko B.I0. CunoBi 34i6HOCTi: nporpamyBaHHA pO3BUTKY CUIN Ta CUNOBOI BUTPUBAJIOCTI y AiBYaT cepefHbOro
WKiNbHOrO BiKy

IOJIIIIEHH pe3yNbTaTiB CUIOBUX TECTIB CIIO-
CTepiraeTbcsl BXKe 4depe3 Tpu 3aHATTA (IBa-
menko, 2016; Cieslicka & Ivashchenko, 2017;
Ivashchenko & Cieslicka, 2017);

e I PO3BUTKY 3arajIbHOI i JIOKa/JIbHOI CUIOBOI
BUTPUBAJIOCTI e(eKTUBHIM € METOJ] KOTOBO-
ro TpeHyBaHHA (Xomonkos & Kysueros, 2000;
Xyponniii, 2008);

e  BUKOPUCTaHHA KOMOIHOBAaHOTO METOLY TPEHY-
BaHHS JIJa€ MOXX/IMBICTb OTPUMATHU MO3UTUBHI
pe3y/IbTaT B CUJIOBIi MiITOTOBIEHOCTI IIKO-
JIAPIiB Ta BIVIMHYTY Ha JUHAMIKY CUJIN JIOKA/Ib-
Hoi rpynu M s3iB (Khudolii & Titarenco, 2013;
IBamenxo, 2016).

AHajti3 gaHUX BITYM3HSHUX Ta iHO3€eMHUX BUYEHUX
II0Ka3aB, 110 JOAATKOBMX HOC/I/KeHb NOTpedye BU-
BY€HHA BIUIMBY TPEHYBa/lIbHUX 3aHATb 332 KOJIOBUM i
KOMOiIHOBaH)M METOOM Ha IUHAMIKy PO3BUTKY CUTIO-
BUIX 3[16HOCTEI! y AiBYAT CepeHbOrO MIKiITbHOTO BiKY.

Mema docnidsenHs — po3poOUTHU TEXHOIOTIIO IPO-
rpaMyBaHHA PO3BUTKY CU/IM Ta CUTIOBOI BUTPUBANIOCTI
IJIA BiBYaT CEpEeNHbOrO LIKiIBHOTO BiKY y 2-X TU)KHE-
BOMY IIMKJIi YPOKiB (i3M4HOI KY/IBTYpH.

O6’exm Oocnionenuss — mpouec pi3sMyHOro BUXO-
BaHHS AiBYaT 6—8 KJIaciB.

Marepianu i meTogu

Yuacruuxu 0ocnionenns. Y BOCTIPKeHHI IPUITHSIN
y4acTb AiBuara 6 knacy (n=20), 7 xnacy (n=27), 8 kiacy
(n=30). Iitu Ta ixui 6arpku Oynmu iHpopmoBaHi mpo
BCi 0COOMMBOCTI HOCII/PKEHHS 1 Jau 3TOAY Ha y4acTb
B €KCIIEPUMEHTI.

Opeanizayis 0ocnioncenHs. JJOCTImKeHHA IPOBOAM-
J0CA Y 2-X TVDKHEBOMY LIVIK/Ii YPOKiB i3W4HOI Ky/IbTy-
pu. B excniepuMeHTaNIbHMX K/IacaX YPOKM 3 PO3BUTKY
CIIN Ta CUIOBOI BUTPUBAJIOCTI M A3iB IJIEYOBOTO IO-
sCY, M’sI31B YepeBa Ta CIMHY, M 53iB Hir IPOBOJVIIICDH
3a CXEMOI0: KOJIOBUII METOJl TPEHYBaHHA 1-3 3aHATTS;
KOMOiHOBaHMIT MeTOJ, TpeHYBaHHA 1-3 3aHATTA, pe-
XXMM poOOTI: METOJ AMHAMIYHVX 3YCWIb 5 IOBTOPEHb
3 IHTepBaJIOM BifITIOYMHKY MK migxomamu 45 ¢, METOR,
MAaKCVMAaJIbHUX 3YCH/Ib 3 IIOBTOPEHHS 3 IHTE€pBaJIOM BifI-
MIOYMHKY MDX Iifixomamu 45 ¢, MeTOf, i30MEeTpUYHMX 3Y-
CUIb 3 IOBTOPEHHS 3 IHTEpPBA/IOM BifIIOYMHKY 45 ¢, Me-
TOJ, IOBTOPHMX 3ycuib 10-12 IOBTOpEHD 3 iHTEpBaIOM
BiJIIOYMHKY 45 C. Y KOHTPONbHMX KJ/IaCaxX BiINIOBiIHO 1O
IIpOrpaMy 3[IiJICHIOBABCA KOMIIZIEKCHUII PO3BUTOK Y-
XOBMX 3Ii0HOCTeT Ha ypOKax (isN4HOI Ky/IbTypIL.

[l1s1 BupillleHHs [TOCTaBIeHNX 3aBflaHb Oynu 3a-
CTOCOBaHi TaKi METO/IM TOC/TI)KEHH:1: aHa/li3 HAyKOBO-
METOJMYHOIL /TiTepaTypy, Iefaroriuyie TeCTyBaHHA Ta
METOIM MaTeMaTUYHOI CTaTUCTUKY OOPOOKM pe3yiib-
TaTiB IOCTi>KeHH .

B ekcniepuMeHTabHIN TPyl TeCTyBaHHSA MPOBO-
IOVWIIOCH 10 MTOYATKy €KCIIEPUMMEHTY, Mic/A 3 3aHATH 32
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KOJIOBMM METOZIOM TPeHYBaHHA Ta Iic/lA 3 3aHATH 3a
KOMOIHOBaHMM METOJOM TPeHYBaHH:S. B KOHTpO/Ib-
HiJl TPyIIi TECTYBaHHA MPOBOLUIOCH JO EKCIIEPUMEHTY
i micng 2-X TVDKHEBOro LMK/IY 3aHATDb 32 LIKiTbHOIO
IPOrpaMoIo.

Y nporpamy TecTyBaHHA BBiMIIIIN 3araJIbHOBITOMI
tectu (JIsx, 2000; Ceprienko, 2001; IBamenko, 2016).
ITpu TecTyBaHHi cymm M's3iB IJIEYOBOTO TOSACY (ikCy-
BaJIVICh TaKi IIOKa3HMKN: STVHAHHA i PO3TMHAHHA PYK Y
BuCi (cuma M’A3iB 3TMHAYIB IIe4a), yTPUMAHHA Y BUCI
Ha 3irHYTUX pykKaX (cTaTM4Ha BUTPUBATICTDb 3TVMHAYiB
1/1e4a), STUHAHHA i PO3TMHAHHA PYK Y 3MilITaHOMY BUCi
Ha KaHarTi (c1oBa BUTPUBAJIICTD 3TMHAYIB I/Ieva), 3T -
HaHHA i pO3TMHAaHHA PYK B YIIOPi /Ie)Ka4yM Ta yTpUMaH-
HA B yIIOpi 7e)auy Ha 3irHyTMX pykax (cmma m’a3iB
PO3TMHauiB IjIeYa).

ITpu TecTyBaHHi cvmu M’ A13iB YepeBa Ta cyHM (ik-
CyBa/yCsA TaKi IMOKa3SHMKU: MiJHIMAaHHA NPAMUX Hir y
BIICi (cWTa M’A3iB YepeBHOTO TIPecy), yTPYMaHHA KyTa
y Buci (cTaTM4HA BUTPUBAICTD M A31B 4epeBHOTO IIpe-
Cy), migHIMaHH HIr Ha J1aBi mig KyToM (CuIoBa BUTPU-
BaJTiCTh M SI3iB YepeBHOTO IIpecy), MigHIMaHHA TyTy6a
i3 OMIO>KeHHs JIeXKa4yy Ha YepeBi (BUTPUBAJIICTD M A31B
CIIVIHU).

ITpu TecTyBaHHi cymy M’ A3iB Hir dikcyBammcs Taki
NOKa3HMKI: IPUCIJaHHA Ha [JBOX HOTax (CMIOBa BU-
TPUBAJICTD M A3iB HIr), IPUCiJaHHA Ha ITpaBiit Ta 1iBii
HO3i (c1jIa M'sI3iB HIT), yTPUMaHHS [TO3Y «ITiCTONIET» Ha
IpaBiil Ta jiBill HO31 (cTaTMYHA BUTPUBATICTD M A3iB
HIr).

Cmamucmuunuii anani3. Y OOCIIIKeHHI BUKO-
puctoByBanaca nporpama — IBM SPSS 23. [l koxxHoOi
3MiHHOI PO3paxOBYIOTbCA HACTYIHI CTaTUCTUKMU: Ce-
perHi sHaYeHHA, CTAaHAAPTHI BigXuaeHHs, t-KpuTepin
CrblofieHTa J/I TapHNUX BUOOPOK Ta t-Kpurepiit CTbio-
[eHTa [/Is1 He3a/IeXKHMX BUOOPOK.

ITpoTokon gocnimpxeHHs 6yB 3aTBepKkernit ETny-
HMM KOMiTeTOM XapKiBCbKOrO HalliOHAJIbHOTO Iefa-
roriyHoro yHiBepcutety iMeHi I.C.CxoBopoan. Kpim
TOTO, JiTH Ta ixHi 6aTbky ab0 3aKOHHI OIiKyHM OyIN
HOBHICTIO iHpOpPMOBaHi po Bci 0c06MMBOCTI mOCTi-
IPKeHHs, a IifIMCaHNl JOKYMeHT Ipo iHPOpMOBaHY
3rofty 6y/I0 OTpMMAaHO Bif ycix 6aTbKiB.

Pe3ynbTaTn OCNiA>KeHHA

PesynbraTi TecTyBaHHA CUIOBOI Mi/ITOTOBIEHOCTI
JiBYaT KOHTPOJIbHOI Ta €KCIIEPMMEHTAIbHOI TPYIl Ha-
BelleHi B Tabmuuax 1-7.

Y miBYaT eKCIepMMEHTaAbHOI rpynu (fuB.TAOM.
1-3) micA KOTTOBOTO METOAY TPEeHYBaHH:A BiMi4a€Th-
€S CTAaTUCTUYHO JOCTOBipHE, ajie He CYTTEBE, IOKpa-
IeHH: pe3y/bTaTiB 3a KOMIUIEKCOM TecTiB (p<0,05).
Tax, y miBuar 6 xmacy HalOibII CTATUCTUYHO HOCTO-
BipHe NOKpallleHHs pe3y/bTaTiB BiMi4a€TbCA y MpPO-
ABi CMJIOBOI BUTPUBAJIOCTI M 'A3iB 4epeBa Ta CIUHU Y
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BepemeeHko B.I0. CunoBi 34i6HOCTi: nporpamyBaHHA pO3BUTKY CUIN Ta CUNOBOI BUTPUBAJIOCTI y AiBYaT cepefHbOro
WKiNbHOrO BiKy

tectax Ne§ «IligHiMaHHA HIr Ha naBi mig KyTOoM» i Ne9
«ITigHiMaHHA TynTy6a i3 MONOXKEHHS JIeXKa4) Ha depe-
Bi» (p<0,01; p<0,05 BifmOBiZHO) Ta y IpOABi CMIOBOI
BUTPUBAIOCTI M'513iB Hir y Tecti Ne10 «IIpuciganns Ha
ABOX Horax» (p<0,01).

JliBuara 7 kjacy HaitbiIbIII CTATUCTIYHO JOCTOBIp-
HO NOJmmIM pesynbraTu B TecTi Ne9 «IligHimanns
Tymy6a i3 IMooXKeHH /eXKa4yn Ha yepeBi» i Ne10 «[Ipu-
cipanHs Ha gBOX Horax» (p<0,01; p<0,001 BignoBigHO).

Y miBuar 8 K/1acy HajlOiNbII CTATUCTUYHO HOCTO-
BipHe NOKpallleHHs pe3y/bTaTiB BifMi4a€TbCA y MpPO-
sIB1 CM/IOBOI BUTPUBAIOCTI M’A13iB I/IEYOBOTO MOSACY Y
TecTi Ne3 «3TMHaHHA i pO3IMHAHHA PYK Y 3MillIaHOMY
Buci Ha KaHaTi» (p<0,001).

ITicna KOMOiHOBAaHOTO METORY TPEHYBAaHHS Y HiB-
4aT eKCIIepMMEHTA/IbHOL IPYNM BiIMi4a€eTbCA CTATU-
CTUYHO JJOCTOBipHE IOKPAILEHHA PE3yNbTaTiB y Mpo-
ABi CW/IM Ta CUJIOBOI BUTPUBAJIOCTI M A3iB I/IEYOBOTO
HOsCY, MI3iB YepeBa Ta CIMHY, M ’A3iB HIr (p<0,05).
Tak y giB4aT 6 K/1aCy CTaTMCTUYHO JOCTOBipHO MOIiII-
MVINCh pe3ynbTaTy B TecTi Nel «3ruHaHHA i po3ru-
HAaHHA PYK Y BUCi Ha HU3bKill nepekmaauHi» (p<0,001),
Ne2 «YTpumaHHA y BUCI Ha 3irHyTHX pykax» (p<0,001)
Ta TecTax N3 «3rMHaHHA i pOSTMHAHHA PYK y 3Milla-
HOMY BMCi Ha KaHaTi», Ne4 «3ruHaHHA i po3TMHaHHA
PYK B ynopi nexxaun» (p<0,001; p<0,001 BinmosigHo).

Y TecTyBaHHI cuu M’A31B YepeBa Ta CIIMHY He CYT-
T€BO MOKPAIM/INCD pe3ynbTaTy y TecTi Ne6 «IligHimaH-
HA NPAMYX HiT y BUCi» Ta Ne7 «Y TpyMaHHA KyTa 'y BUCi»
(p<0,001; p<0,001 BigmoBigHO). binbiu cyTTEBi CTaTN-
CTUYHO JOCTOBIPHI IIOKpaLleHHs Pe3y/IbTaTiB CIIOCTe-
piralTbcs y MposABi CMIOBOI BUTPUBAIOCTI M 'A3iB Ye-
peBa Ta criuHu y Tectax Ne8 «IligHiMaHHA HIr Ha j1aBi
mig KyTom» i Ne9 «IligHiMaHHA Tymy6a i3 momoskeHHA
nexxaun Ha 4epesi» (p<0,01; p<0,001BinmoBigHO) Ta ¥
IIPOSIBi CU/IM Ta CYJIOBOI BUTPMUBAIOCTI M sA31B HIr y Tec-
tax Ne10 «IIpucifanns Ha ;BoX Horax» (p<0,001), Nell
«[Ipuciganns Ha npasiit Ho3i» (p<0,01) Ta TecTax Nel3
i 14 «YTpuMaHHA [TO3M MiCTONET Ha IIpaBili i /1iBiit HO3i»
(p<0,001; p<0,01 BinmoBigHO).

HiB4ara 7 K/Iacy eKCIepMMEHTAIbHOI IPYIN Hali-
Oi/IBII CTAaTMCTUYHO JOCTOBIPHO MOKPAILIM/IN Pe3y/b-
TaTy y MPOSBi CUJIOBOI BUTPUBAIOCTI M A3iB IIJIE40BO-
ro nosAcy B TecTi Nel «3ruHaHHA i pO3rMHAHHA PYK Y
BUCI Ha HM3bKIilT nepexmaguui» (p<0,001) Ta y Tecrax
Ne3 «3rMHAHHA i POSTMHAHHA PYK y 3MilIaHOMY BMUCi
Ha KaHaTi» i Ne4 «3ruHaHHA i pO3TMHAHHA PYyK B yopi
nexxaun» (p<0,001; p<0,001 BignosingHo). Takox cTaTn-
CTUYHO JOCTOBipHO MOKPALUINCh pe3y/IbTaTi y Npo-
sIBi CM/IOBOI BUTPUBAIOCTI M'sI3iB CIIMHM Ta M SI3iB Hir
y Tecrax Ne9 «IligHimMaHHA Tymy6a i3 1MONMOXKeHHA TTe-
>Ka4yy Ha yepeBi» Ta Ne10 «IIpuciganna Ha BOX HOrax»
(p<0,001; p<0,001 BipmoBigHO) Ta Y MPOSABi CTATUIHOI
cmmm M’A3iB HIr y Tecrax Nel3 i 14 «YTpuMaHHA 103K
IIiCTOJIET Ha MpaBili i Ha /MiBill HO31» (p<0,001; p<0,001
BifTIOBIZHO).

TM®B, 2018, Tom 18, Ne4

JliB4aTa 8 K/macy eKcliepMMeHTaAbHOI Ipyny IIic-
751 KOMOIHOBaHOTO METOAY TPeHYBaHHA HaiOinbu
CYTTEBO IOKpALU/IN pe3yabTaTU y MpPOABI CUIOBOI
BUTPUBAJIOCTI M 5I3iB IJIEYOBOTO IOsICY Y TecTax Nel
«3TMHAHHA i pO3TMHAHHA PYK Y BUCi Ha HU3bKIll Ilepe-
KknagyHi» (p<0,001), Ne3 «3rvHaHHA i pO3TMHAHHA PYK
y 3MimaHoMy Buci Ha KaHati» (p<0,001) Ta y mpossi
CTAaTUYHOI CM/IM M AI3iB IIJIEYOBOTO IOACY Y TecTax Ne2
«YTpUMaHHA y BUCi Ha 3iTHYTUX pyKax» Ta Ne5 «YTpu-
MaHH: B yIIOpi JIe)Kauy Ha 3irHyTUX pykax» (p<0,001;
p<0,001 BinmoBigHO). TaKOXX CTAaTUCTUYIHO JOCTOBIPHO
3pOC/IM ITOKA3HUKM Y IIPOABI CUMIOBOI BUTPUBAIOCTI
M’AA3iB yepeBa Ta M A3iB Hir y Tectax Ne8 «IligHiMmanua
HII Ha 7aBi miff KyToM» Ta Nel10 «IIpucigannsa Ha gBOX
Horax» (p<0,001; p<0,001 BigmosigHo). IToxpammmicy
IIOKA3HUKM Y NIPOSIBI CTaTUYHOI CM/IM M A13iB HIT y Tec-
Tax Nel13 i Nel4 «YTpuMmaHHA 103U MiCTOJNIET Ha JIiBiif i
IpaBilt HO3i» (p<0,001; p<0,001 BifmoBigHO).

Y piB4aT KOHTpO/NbHOI rpynu (puB.Tabm. 4-6) B
IIpOIleci eKCIIepMMeHTY 3a OiIbIICTIO TOKAa3HMUKIB He
CIIOCTEPIraeTbCA CTATUCTUYHO JOCTOBIpHOIO IOKpa-
IIeHH: pe3y/IbTaTiB TeCTyBaHHA. Tak, y fiB4aT 6 K1acy
BiJMiYa€eTbCA TEHJIEHLIA [O IOKpPAallleHHA pe3y/bTaTiB
y Tecti Nel10 «IIpuciganua Ha gBox Horax» (p<0,05) Ta
y Tectax Ne 13 i Nel4 «YTpyMaHHA 103U IICTONET HA
IIpaBIil i /BN HO3i» (p<0,001; p<0,05 BiZIIOBigHO), ajte
HOTipUIYIOTHCA CTATUCTUYHO JOCTOBIpPHO pe3y/IbTaTu B
TecTi Ne3 «3ruHaHHA i pO3IMHAHHA PYK Y 3MillIaHOMY
Buci Ha KaHaTi» (p>0,05).

Y piByar 7 Kmacy KOHTPOJIbHOI I'PYIM ITOKpaIly-
I0TbCA pe3ynbTaTy B TecTax Ne10 «IIpucianna Ha 1BOX
Horax» (p<0,05) Ta Nel13 «YTpuMaHHA NO3M HiCTONET
Ha IpaBilt Ho3i» (p<0,001). ¥ miBuar 8 Kmacy Takox
BifIMiYa€eTbCA TEH/IEHLIA O IOKpaIlleHHA pe3yabTaTiB
y Tectax Nel0 «IIpucigannsa Ha fBOX Horax» (p<0,05)
Ta y TecTax Nel3 i 14 «YTpuMaHHA IO3M MICTONIET Ha
npasiil i iBiit HO3i» (p<0,001; p<0,001 BigmOBifHO).

ITopiBHAHHA PiBHA CMJIOBOI HiITOTOB/IEHOCTI Ai-
BYaT KOHTPO/IbHOI Ta €KCIEePMMEHTAIbHOI TPYI Mic/a
eKCIepuMeHTy (uB.Tab/. 7) 1MOKa3aso, o y AiBYaT 6
K/IaCy y TeCTYBaHHi CIIV Ta CWJIOBOI BUTPUBAJIOCTi M A13iB
II/IeYOBOTO IOSACY, M A13iB YepeBa Ta CIIVHY CTaTYCTIYHO
JOCTOBIPHO Kpallli pe3y/bTaTy IOKa3yloTh JiBYyaTa eKc-
HepUMeHTA/IbHOI IpyIn y Tectax Ne2, 3, 4, 7, 8 (p<0,05),
TaKOXX CTaTMCTUYHO JOCTOBIpHO Kpallli pe3y/nbTaTy Ji-
BYAaT €KCIIEPUMEHTA/IbHOI IPYIIN CIIOCTEPIraloThCA y Tec-
TYBaHHi cyi M’s13iB HIir y Tectax Nel1, 12, 13, 14 (p<0,05).

Y 7 xmaci CTaTUCTUYIHO IOCTOBIpPHO Kpallli pe3yib-
TaTU MOKA3yIOTh JiBUaTa eKCIepUMEHTa/JIbHOI IPynu
y TeCTyBaHHi CWIM M’A3iB IJIEYOBOTO IMOACY Ta CYUIN
M’A3iB HIr y Tectax Nel, 2, 3, 11, 13, 14 (p<0,05).

Y 8 x;aci CTaTUCTUYHO JOCTOBIPHO Kpallli pe3yiib-
TaTy MOKa3yIoTh [iiB4aTa eKCIepyMEHTa/TIbHOI TPYIN Y
TeCTYBaHHi CU/IN M’ A3iB IJIEYOBOTO TIOSACY, CUIN M A3iB
yepeBa Ta CUIN M’ S13iB Hir y tecrax Nel, 2,7, 11, 13, 14
(p<0,05).
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Dunckycia

OTpuMaHi pe3ynbTaTy XapaKTepuU3yoTb 0CO0-
JIMBOCTi IMHAMiKM CUJIOBOI IiATrOTOBJIEHOCTi miBUaT
cepenHix kmaciB i jomoBHIOIOTH faHi Ivashchenko,
Yermakova, Cieslicka and Muszkieta (2015); Ivashenko,
Khudolii, Yermakova, Iermakov, Nosko M. and Nosko
Y. (2016) mpo 3aKOHOMIpHOCTi PyXOBOI IiJroTOBIIE-
HOCTI fiTeli i mimTiTKiB.

OTpumaHi BUCHOBKM YacCTKOBO CIHiBIAlalOTh 3
BucHoBkamy Khudolii and Titarenco (2013) mpo Te,
110 Ha IMHAMIKy CWJIOBMX IIOKa3HMKIiB B IIpoIeci Bu-
KOPYCTaHHS KOMOIHOBaHOTO MeTOly TPEeHYBaHHs CTa-
TUCTUYHO JOCTOBIPHO BIUIMBAE PEKUM POOOTI: METOT,
OVHAaMiYHUX 3yCU/Ib 5 TIOBTOPEHD 3 iHTEPBA/IIOM Bifi-
MOYMHKY MDX Iifxomamu 45 ¢, MeToJ, MaKCMMAaJIbHUX
3yCuIb 3 NMMOBTOPEHHA 3 IHTEPBA/IOM BiIIIOYMHKY MiX
nigxogaMu 45 ¢, METOJ, i30MeTPUYHUX 3yCU/Ib 3 IOB-
TOPEHHA 3 IHTEPBAJIOM BIiJIIOYMHKY MDX HifXomamu
45 ¢, MeToJ, MOBTOPHUX 3ycunab 10-12 moBTOpEHD 3
iHTepBazoM BiIIOYMHKY MiX mimxomammu 45 c. 3a ga-
uuMu Khudolii and Titarenco (2013), Cieslicka and
Ivashchenko (2017) nporpamyBaHHS pO3BUTKY CUIIO-
BUIX 3[ji0HOCTeI, BUKOPUCTAHHS IPOTrPaM CTATUCTUIHO
TOCTOBiIpHO BIUIMBA€E Ha IIPUPICT BiTHOCHOI 1 LIBUJKIiC-
HOI CHJIN Y [iBYaT MOJIOAIINX KIaciB. Y po6oTi oTpu-
MaHi CXO0Xi [laHi y TeCTyBaHHIi [iBYaT cepefHiX KIacis,
Y SIKMX CIIOCTEpPIraroTbCs 3Ha4YHi MO3UTUBHI 3pYLIEHHA
3a OKAa3HMKAMU CVJIM Ta CUJIOBOI BUTPMBAJIOCTI M A3iB
IIJIEYOBOrO IOACY, M A3iB yepesa Ta CIIVHY, M A3iB Hir.

OrpumaHi pesyabTaTi CHMIOBOI IiATOTOBNIEHOCTI
IiByaT 6-8 KJIaciB CBiiuaTh IIPO Te, 1110 KOIOBUIL METOZ,
TPEHYBaHHA OiIBII CIIPUAE PO3BUTKY CUIOBOI BUTPU-
BaJIOCTi, @ KOMOIHOBAaHUII METOJ TPEHYBaHHS BIUIMBAE
Ha JeKiTbKa BUIiB CYJ/IM OGHOYACHO i IOTTOBHIOIOTH JaHi
Xypomnis (2008), Mociitayka, MenbHukoBn4a Ta [13to-
6aHoBcpKOrO (2008), Mapruna, MarnboBaHoro, PeBina
ta [Toptaxa (2005) mpo Te, 110 LjiecripsMOBaHMit 6e3-
IepepBHMII BIUIMB Ha yci pyxoBi QyHKIil opranismy
cripusie BCe6iYHOMY PO3BUTKY PYXOBUX 3[[iOHOCTEIT;
Manolopoulos, Gissis, Galazoulas, Manolopoulos,

Jlitepatypa

Ivashchenko, O.V., Yermakova, T.S., Cieslicka, M., &
Muszkieta, R. (2015). Discriminant analysis as method
of pedagogic control of 9-11 forms girls functional and
motor fitness. Journal of Physical Education and Sport,
15(3), 576-581. https://doi.org/10.7752/jpes.2015.03086

IBamenxo, O. B. (2016). MogentoBaHHs: npowecy QpisaHOro
BUXOBaHHsA WIKOMAPiB: Monoepagis. Xapxis: OBC.

Ivashchenko, O., Khudolii, O., Yermakova, T., Iermakov,
S., Nosko, M., & Nosko, Y. (2016). Factorial and
discriminant analysis as methodological basis of
pedagogic control over motor and functional fitness of
14-16 year old girls. Journal of Physical Education and
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Patikas, Gollhofer and Kotzamanidis (2016) npo BB
KOMOIHOBaHOTO CEHCOMOTOPHO-PE3UCTEHTHOTO Tpe-
HYBaHHSA Ha CUJIy, PIBHOBAry i LIBUJKICHY CUITY.

TakuM 4MHOM, pe3ynbTaT JOCIiI)KeHH: CBIifYarh,
110 Ha JVMHAMIKY CUTIOBUX IIOKa3HUKIB y 2-X TVDKHe-
BOMY LMKJIi YPOKiB (i3M9YHOI KY/IbTYpH y AiBYaT Ce-
PEAHBOrO LIKIMbHOIO BiKy CTaTUCTUYHO HOCTOBIpHO
BIUIMBA€ BUKOPUCTAHHSA KOJIOBOTO Ta KOMOiHOBaHOTO
METOIY TPEHYBaHHA.

ITomanpmux po3BiloK BUMAaraloTh AOCTiIKEeHHA
3aKOHOMIPHOCTell PO3BUTKY Ta B3a€MO3B A3KY CUIIN
Ta BUTPUBAJIOCTI M A3iB y AiBYaT cepefHbOTO LIKilb-
HOTO BiKY.

BucHOBKM

Y miBYaT cepelHbOrO WIKiIIBHOTO BiKy IIPM BUKO-
pUCTaHHI KOJOBOTO METOAY TPEHYBAaHHA 1-3 3aHATTA
i KOM6IHOBAaHOTO METOAY TpeHYBaHHA 1-3 3aHATTA y
2-X TVDKHEBOMY IMKJIi YPOKiB (pi3NIHOI Ky/IBTYpH CIIO-
CTepiraeTbcsA MO3UTVBHA JVHAMIKa PO3BUTKY CUIN Ta
CMJIOBOI BUTPUBAIOCTI M A31B I7IE40BOTO MOACY, M A3iB
YyepeBa Ta CIVMHMU, M A3iB Hir. [I/11 po3BUTKY 3aranbHOI
i moxaIbHOI CM/IOBOT BUTPUBAIOCTI e(peKTUBHIM € Me-
TOJI, KOJIOBOTO TPEHYBAHH, Ha IMHAMIKY CHJIM JIOKA/Ib-
HOI IPyIIN M’A3iB CYyTTEBO BIUIMBAaE KOMOIHOBaHMIT Me-
TOJ, TPEHYBaHHS.

BpoAauHocTI

HocnimKeHHs BUKOHAHO 3TiIHO IVIAaHY HAayKOBO-
mocnifHOI po6oTn MiHicTepcTBa OCBiTH i HayKM, MO-
70fi i ciopTy YKpainu 3a remoro 13.04 «MopenoBanHs
IpolieCy HaBYaHHS Ta PO3BUTKY PYXOBUX 3[i0HOCTeI!
y mirteit i mimitkiB» (2013-2014 pp) (Homep fep>kaBHOT
peectpanii 011U002102).

KoHdnikT iHTepecis

ABTOp 3aABIA€ HpO BiACYTHICTH KOHQIIKTY
iHTepeciB
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CANOBbLIE CMOCOBHOCTU: NTPOrPAMMUPOBAHUE PA3SBUTUA
CUJibl U CUNTOBOW BbIHOC/INBOCTU Y AEBOYEK
CPEAHETO WWKOJIbHOIO BO3PACTA

Bepemeenko B.10.

XapbKOBCKIIT Hal[MOHA/IbHbIN Ieflarorndecknii yauusepcuteT uMenn I. C. CKoBopopbI

Pecdepar. Crarpsi: 14 c., 7 Tab1., 21 NCTOYHUK.

ITenp uccnemoBanms: paspaboTarh Tex-
HOJIOTHIO TIPOTPAMMUPOBAHMSI PA3BUTUSA CUJIBI U CH-
JIOBOVI BBIHOCTIMBOCTM ISl [IEBOUEK CPEJHETO IIKOJIb-
HOT'O BO3PAacTa B 2-X HeJle/IbHOM LIMKIIe TPEHUPOBOK.
Marepuansl M MeTOABI. B niccieoBaHNY IPUHSIN
y4yacTue fieBouknu 6 kmacca (n=20), 7 kimacca (n=27),
8 kmacca (n=30). B paboTe mcronbp3oBaHbl aHANMN3 U
060011eHNe JaHHBIX HAYYHOI M METOAVYECKOI JIN-
TepaTyphbl, IeJarornyeckoe TeCTUPOBAHNE M METOIBI
MaTeMaTU4eCKOll CTaTUCTUKM 0OpabOTKM pesybra-
TOB MCC/IeOBaHMs. MaTepuanbl UCCIETOBAHUS 00-
paboTaHbl B IpOrpaMMe CTaTUCTUYECKOTO aHajIU3a -
IBM SPSS 23. Bpraucnsnmcp ciefymolye mapaMeTphl:
cpennee apudmeTnydeckoe 3HayeHme Bemumunubl (X);
CTaHJApTHOE KBafipaTyHOe OTK/IOHeHue (s). OneHka
TOCTOBEPHOCTY PA3HUIbI CTATUCTUYECKUX IOKa3are-
JIe’t MpOBOAMIACK IO t-KpuTepuio CThIOJEHTA.

192

PesynbraThl. AHaNMN3 PE3yAbTATOB MCCIENOBAHNA
IIOKa3aJl, 9TO Y JIeBOYEK SKCIIEPMMEHTAIbHON IPYIIIbI
II0C/Ie KPYrOBOIO MEeTOJa TPEHUPOBKU 1-3 3aHATUA
OTMEYAEeTCA CTATUCTUYECKM NOCTOBEPHOE YIydIleHNe
pesy/nIbTaToB IO KOMIIEKCY TecToB (p<0,05). ITocme
KOMOVHMPOBAaHHOTO METO/a TPEHUPOBKY 1-3 3aHATUA
Y HeBOYeK SKCIIepMMEHTA/IbHON I'PyNIbl OTMeYaeTcA
CTaTUCTUYECKY JOCTOBEPHOE YIy4IIEHNE PE3y/IbTaTOB
B IIPOSIBJIEHNM CUTIBI ¥ CUJIOBOJ BBIHOCTMBOCTY MBIIII]
IIJIEYEBOTO I105Ca, MBIIII] )KMBOTA M CIIMHBI, MBIIIL] HOT
(p<0,05). CpaBHeHNME YyPOBHA CUIOBOJ MOJTOTOB/IEH-
HOCTH JIeBOYEK KOHTPOJIbHOI U 3KCIIEPMMEHTAIbHO
TPYIIIBI IOCTIE SKCIIEPUMEHTA IT0Ka3aJIo, YTO JEBOYKU
3KCIEPUMEHTAIbHOI TPYIIbI IOKAa3bIBAIOT CTAaTUCTHU-
YECKM IOCTOBEPHO JIy4lINe Pe3Y/IbTaThl B IIPOABICHUN
CUJIBI ¥ CUJIOBOJ BBIHOCIMBOCTY MBIIII] I/IEY€BOTO 10~
Aca, MBIIII] )KMBOTA U CIMHBI, MbIIIL HOT (p<0,05).
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BoiBopbl. Y IeBOYEK CpefHEro IIKOJIbHOTO BO3-
pacTa Ipu MCIONb30BaHMM KPYTOBOIO METOHA Tpe-
HUPOBKM 1-3 3aHATHA M KOMOMHMPOBAHHOTO METO-
Ja TPEHMPOBKM 1-3 3aHATUA B 2-X HE[EIBHOM LIMKIIE
TPEHMPOBOK HAOMTIONAETCS MTOMOXKIUTEIbHAS AMHAMIKA
PasBUTHA CUJIBL X CUIOBOM BBIHOCIIMBOCTY MBIIII] IT7Ie-
4YeBOTO I0SICa, MBIIIL, )KMBOTA ¥ CIIMHBI, MBIIIIL HOT.

Jns pasBuTys oO6Iell U TOKaJIbHON CUJIOBOJ BBIHOC-
MMBOCTY 9(PPEKTUBHBIM SABIAETCSA METOJ KPYTOBOII
TPEHMPOBKM, Ha JVMHAMUKY CVUIbI JIOKaJIbHONM I'PYyIIIbI
MBIIII] CYIIeCTBEHHO B/IMAeT KOMOMHMPOBAHHBIN Me-
TOJ, TPEHUPOBKIL.

Knrouesble c1oBa: eBOYKM, KPYTOBOJ METOJ, KOM-
OVHMPOBAHHBII METOJ, CPEHMII IIKOJIbHBII BO3PACT.

STRENGTH ABILITIES: PROGRAMMING FOR STRENGTH
AND STRENGTH ENDURANCE DEVELOPMENT
IN MIDDLE-SCHOOL-AGED GIRLS

Veremeenko V.Yu.

H. S. Skovoroda Kharkiv National Pedagogical University

Report. Article: 14 p., 7 tabl,, 21 sources.

The study purpose is to develop a tech-
nology of programming for strength and strength en-
durance development in middle-school-aged girls in a
2-week training cycle.

Materials and methods. The study participants
were 6th grade girls (n=20), 7th grade girls (n=27), 8th
grade girls (n=30). The paper used analysis and gener-
alization of data of scientific and methodological litera-
ture, pedagogical testing and methods of mathemati-
cal statistics for processing research results. The study
materials were processed by the IBM SPSS 23 statistical
analysis software. The following parameters were cal-
culated: arithmetic mean (X); standard deviation (s).
The probability of difference in statistical indicators was
estimated using the Student’s t-test.

Results. The analysis of the study results showed
that after 1-3 circuit training classes, the girls in the
experimental group demonstrate a statistically signifi-
cant, but slight improvement of results in the set of tests
(p<0.05). After 1-3 classes of combined training, the
experimental group girls show a statistically significant

improvement in the results of strength and strength
endurance of shoulder muscles, abdominal and back
muscles, leg muscles (p<0.05). The comparison be-
tween the levels of strength preparedness of the con-
trol group girls and experimental group girls after the
experiment revealed that the experimental group girls
demonstrate statistically significantly better results of
strength and strength endurance of shoulder muscles,
abdominal and back muscles, leg muscles (p<0.05).

Conclusions. When using 1-3 circuit training
classes and 1-3 combined training classes in a 2-week
training cycle, the middle-school-aged girls show a
positive dynamics of strength and strength endurance
development of shoulder muscles, abdominal and back
muscles, leg muscles. The method of circuit training
is effective to develop general and local strength en-
durance, the dynamics of strength of the local muscle
group is strongly influenced by the combined training.

Keywords: girls, circuit training, combined train-
ing, middle school age.
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AHoranisa

Merta IOCHiIKEeHHA — BUSHAYUTY BiKOBi 0COOIMBINBOCTI PYXOBOI IiITOTOB/IEHOCTI AiBYaT 7-9 K/1aciB

CiZTbCHKOI IIKO/IN.

Marepianu i MeTopu. Y mocmipkeHHi IpuiHAMM y9acTh fAiBdara 7 (n=9), 8 (n=9), 9 (n=12) kmacis. [litn
Ta ixHi 6aTbku 6ymy iHdopMoBaHi Ipo Bci 0COOMMBOCTI FOCIIIKEHHA 1 Ja/y 3rOly Ha y4acTh B eKCIIepHu-
MeHTi. JI/1s1 BUpilileHHs OCTaB/IeHNX 3aBaHb OY/IM 3aCTOCOBAHI TaKi METORM JOCTIKEHH: aHa/Ii3 Ha-

YKOBO-MeTOAMYHOI JiTepaTypH, IIefarorivHe TeCTyBaHHs Ta METOMM MaTeMaTU4HOI CTATUCTUKI O6POOKM

PpesynbTaTiB JOCTi/IKEHH.

Pesynbratu gocmigxeHHs. Y fiB4ar 7-9 KaaciB CTaTUCTUYHO JOCTOBipHI 3MiHM criocTepiraloTbes y
pesynbrarax TecTyBaHH:: TecT Nel «HoBHMKOBMII Oir 4x9 M» (t=5,108; p=0,001); Tect Ne3 «3ruHaHHS i
POSTMHaHHA PyK y Buci» (t=-3,448; p=0,003); TecT Ne4 «Buc Ha 3irHyTnx pykax» (t=2,216; p=0,047); Tect
Ne5 «Ctpubok y goBxuny» (t=-2,161; p=0,044); Tect Ne6 «OuiHKa 4acoBUX MapaMeTpiB 5 c» (t=-2,639;
p=0,016); Tect Ne9 «IIpoba llTanre» (t=-4,521; p=0,001); Tect Ne10 «ITpoba lendi» (t=-4,662; p=0,001);
tecT Nel1 «IIpo6a Cepkina 1» (t=-3,616; p=0,002) Ta Tect Ne12 «IIpoba Cepkina 2» (t=-2,400; p=0,027).
JiB4yara 9 KaciB IOKa3yIoTh Kpallli pe3yabTaTi y TecTax Ne 1, 2, 5, 6, 9-12. Jlipyara 7 K/1aciB IOKa3yIoTh

Kpallli pesynbTaTyt y TecTi Ne 4.

BucHoBkuM. Y fiByat 7-9 KaciB crocrepira€Tbcst O3UTUBHA AMHAMIKA PyXOBOI HiATOTOB/IEHOCTI, PYHK-
1[{OHa/IbHOTO CTaHy (PYHKIiI ;UXaHHA i KpoBOOOIry. PiBeHb pyxoBoi Ta (hyHKIIIOHA/TBbHOI MIATOTOBIEHOCTI
Y4HiB 7-9 KJ/IaciB CiTbChbKOI HIKO/IN OL[iHIOETHCA K CEPENHill.

KnrouoBi cnoBa: fiBuara 7-9 KiaciB, ciibcbKa 1IKO/A, (PYHKIIIOHA/IbHA MiJTOTOB/IEHICTD, PyXOBa

HigrOTOB/IEHICTD.

Bctyn

B cy4acHOMYy CBiTi BaX/VBe 3Ha4eHHA
Mae 30epe>xeHHA i 3MillHEHHS 3[JOpOB’Sl LIKOJAPIB.
IligBuIleHHA pyXOBOi HMiITOTOB/IEHOCT] Y4YHIB AK Ci/lb-
CbKUX TaK i MiICbKUX IIKi/T Befie 1O 3MEHIIIeHHs 3aXBO-
PIOBaHb y AiTeil.

[Ipo6nema migBUIEHHSA PYyXOBOI MiATOTOBIEHO-
cTi posrisapanacs B gocnimxennax Ivashchenko and
Cieslicka, (2016), Sahin, Ozgider and Gulcin (2011),
Ivashchenko, Khudolii, Yermakova and Veremeenko
(2018). BcraHoB/IEHO, 1O AiTH, AKi MAlOTh TapHY Qi-
3M4YHy Ta (QYHKIIOHAa/IbHY MiATOTOBIEHICTD, Kpalle
IMPUCTOCOBYIOTHCA 10 CY9aCHUX YMOB XXKUTTs T MAlOTh
3aJJ0BiIIbHUI piBeHb (Pi3NIHOTO 3MOPOB .
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Panter-Brick, Todd, Baker and Worthman (1996),
Kramer (2010) BKa3yioTb Ha Te, IO JiTU B CilbCHKil
MicTeBocTi 6inblire yacy npuAinA0Tb (isN4HiN aKTUB-
HOCTi Ta (i3WyHill HiArOTOBL, @ TAKO)X MAIOTh BUCO-
Kuil piBeHb (i3MYHOI ITpale3gaTHOCTI.

BcranoBeHoO, 0 3 BIiKOM B Y4HiB pyXoBa IIifiro-
TOBJIEHICTb Ma€ TeHAeHIo migBumryBaTncsa (Wagner,
Worth, Schlenker & Boes, 2010). Lle nos’sa3ano 3 ¢i-
3MYHVMM PO3BUTKOM, BIUIUBOM YPOKIB i3W4HOI Ky/b-
Typu Ta nigbopom ¢isnuynnx Bupas (Ivashchenko &
Yermakova, 2015; Ivashchenko, Iermakov, Khudolii,
Cretu & Potop, 2017; Prykhodko, 2017).

AHaji3 [aHKX BITUM3HAHUX Ta iHO3EeMHUX BUEHUX
IIOKa3aB, 110 MaJIOfIOCTI/PKEHNM € PyXOBa IiIr0TOB-
NeHiCTb y4HiB CinbChbKMX 1IKiN. ToMy nopiBHANbHA Xa-
PaKTEepUCTHKA PyXOBOI MiATOTOBIEHOCTI Y4HIB Ci/lb-
CbKMX ILIKi/I € aKTYa/IbHOIO.
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Mema 0ocnionceHHs — BUSHAYUTU BiIKOB1 0COO/IMBIN -
BOCTI PyXOBOI IiITOTOB/IEHOCTI [JiBYAT CI/IbCHKMX LIKIJL.

O6’exm docnioncernss — mporec pi3sMIHOTO BUXO-
BaHH#A YYHIB CI/IbCBKUX HIKiJI.

Martepianu i metogn

Yuacnuku docnioncenns. Y TOCTiIKeHH] MpUITHsI-
M y4yacTh fAiB4aTa cboMoro (n=9) BocbMoro (n=9) ra
meB’sitoro (n=12) knacis. [litu Ta ixni 6arbku 6ymn iH-
dbopmoBaHi po Bci 0cOOMMBOCTI HOCTImKeHHS 1 fanu
3TOZlY Ha y4acTb B €KCIIEPUMEHTI.

Opeanizayis docnioxenns. [Ins BUpillleHHs IO-
CTaB/IeHUX 3aBfIaHb Oy/IM 3aCTOCOBaHi Taki MeTOAM
JOCTIPKEHHA: aHa/i3 HayKOBO-METOJVYHOI JliTepaTy-
py, IefjaroriyHe TECTYBaHHA Ta METOAM MaTeMaTu4-
HOI CTaTUCTUKU OOpOOKY pe3y/nbTaTiB HOCTIIKEHH.
Y nnaHyBaHHI [OCTif’)KeHHA BMKOPUCTaHi KOHIJEN-
TyaJIbHi MiAXOAM O PO3pOOKM IporpamMy HayKOBUX
HOCTiKeHb y (i3MyHOMY BMXOBaHHI i cnopri (Am-
MapuH, 1978; Xyponiit & IBamenxo, 2014). Y nporpa-
MY TeCTyBaHHA yBiiimm 3aranbHoBifomi Tectn (JIax,
2000; Xynomiit & IBamienko, 2014): YoBHMKOBMIT 6ir
4x9 M, 3STMHAHHA i PO3TMHAHHA PYK B YIIOpi Je)Kadn,
3TVMHAHHA 1 pO3TMHAHHA PYK Y BUCI, BUC Ha 3irHYyTUX
PYKax, CTpMOOK y JOBXMHY 3 MICIIs, OL[iHKa 9aCOBUX
mapaMmeTpiB pyxy (dac 6iry 5, 10 Ta 15 ¢).

Jns oninky QyHKLIOHANIBHOTO CTaHy OY/IN BUKO-
pucrani nmpo6u Illranre, Tenui i Cepkina (Xynmoniit &
IBamenxko, 2014).

Cmamucmuunuii ananis. Y JOCifKeHHi BUKOpUC-
ToByBasacs nporpama — IBM SPSS 23. O6uncnioBanu-
cA TaKi MapaMeTpu: cepefHE apupMeTNYHe 3HAYeHHA
Be/IMYMHY (X), CTAHJAPTHE KBaJ[paTHYHe BiIXMIeHHA
(s), ominka BipoTimHOCTI Pi3HUI[I CTATUCTUYHUX TIO-
Ka3HMKIB 3a t-kpurepieM CTbIOfieHTa.

ITpoTokon gocnimpxeHHs 6yB 3aTBeppKeHnit ETny-
HJM KOMiTeTOM XapKiBCbKOTO HalliOHa/IbHOTO Mearo-
riggoro yHiBepcurety imeni I.C. CkoBopopu. [litn Ta
ixHi 6aTbKM Oy/IM MOBHICTIO TpoiHGOpMOBaHi mpo Bci
0COOMMBOCTI JOCTIIXKEHH Ta [Ja/ii 3TOAY Ha y4acTb B
€KCIIEPUMEHTI.

PesynbTaTty gocnipKeHHA

PesynpTraTty mopiBHANBHOTO aHaNi3y PyXoBoOl Iif-
TOTOBJIEHOCT] AiBYaT NofaHi B Tabmuuax 1-3.

AHanis pyxoBoi HirOTOBJIEHOCTi AiBYaT Cinb-
CbKOI IIKOMM 7-9-X KJIaciB II0Ka3as., 10 3 BIKOM Y Ji-
BYaT PyXOBa Mi[rOTOBJIEHICTb Ma€ TEHJEHLIIO0 MiBU-
IIyBaTHUCA. Y pe3y/nbTaTi NOpiBHAHHA MU OTPUMAIIN,
IIo B JiBYaT 7 i 8 KjmaciB BUCOKa AMHaMiKa B TecTax
Ne6 «Ouinka yacoBUX mapaMeTpiB 5 cek.» (t=-2,710;
p=0,015); Ne9 «IIpoba Ilranre» (t=-3,743; p=0,002);
Nel0 «IIpo6a Tenui» (t=-3,923; p=0,001); Nel11 «IIpoba
Cepkina 1» (t=-6,216; p=0,001); Ne12 «IIpoba Cepxki-
Ha 2» (t=-4,810; p=0,001) Ta Ne 13 «IIpoba Cepkina 3»
(t=-4,664; p=0,001).

IlopiBHAHHSA pe3ynbTAaTiB TeCTyBaHHs [iBYaT
7 1 9 K/maciB BUABM/IO BUCOKY IVHAaMIKy y pe3y/bTa-
Tax TecTiB Nel «YoBHMKOBMIT 6ir 4x9 m» (t=5,108;
p=0,001); Ne3 «3rrHaHHS PO3TMHAHHA PYK y BUCi»
(t=-3,448; p=0,003); Ned «Buc Ha 3IrHYTUX pyKax»
(t=2,216; p=0,047; Ne5 «CTpubOK y HOBXUHY» (t=-
2,161; p=0,044); Ne6 «OniHKa YacoBMX mapameTpiB 5
o» (t=-2,639; p=0,016); Ne9 «ITpoba IllTanre» (t=-4,521;
p=0,001); Ne10 «ITpo6a lenui» (t=-4,662; p=0,001); Ne11
«IIpo6a Cepkina 1» (t=-3,616; p=0,002) Ta Ne12 «IIpo-
6a Cepkina 2» (t=-2,400; p=0,027).

[TopiBHAHHA pe3ynbTaTiB TECTYBAHHA JiBYaT 8 i 9
KJIaciB BUABUJIO BUCOKY AMHAMIKY Y pe3y/bTaTax Tec-
TiB Nel «YoBHUKOBMII 6ir 4x9 m» (t=4,144; p=0,001);

Ta6mmu 1. ITopiBHAMbEMIT aHAJII3 TOKA3HUKIB PYX0BOI MiITOTOBIEHOCTI AiBYaT 7 i 8 K1aciB

Ne 7 k1. (n=9) 8 k1. (n=9) Cepenns

3/m Haspa recty X s X s pisHicTh P
1. YoBHuKoBuMIt 6ir 4x9 M, ¢ 14,788 0,952 14,425 0,978 0,363 0,798 0,436
2. 3ruHaHHA i pO3rMHAHHA PYK B YIIOPi JIeXKauu, pasu 6,666 2,345 9,555 5,270 -2,889 -1,502 0,152
3. 3rMHAHHA i pO3TMHAHHA PYK Y BUCi, pasn 20,666 2,738 22,222 5911 -1,556 -0,716 0,484
4, Buc Ha sirHyTHX pyKax, ¢ 30,868 5,796 26,801 4,821 4,067 1,619 0,125
5. CTpM60}< Y BOBXWHY, M 1,622 0,227 1,663 0,176  -0,041 -0,429 0,674
6. OujiHka yacoBux mapametpis (6ir 5 ¢), ¢ 3,772 0,581 4,833 1,020 -1,061 -2,710 0,015
7. OuiHka yacoBux mapameTpis (6ir 10 ¢), ¢ 8,072 1,681 9,286 1,627 -1,214 -1,557 0,139
8. Orrinka yacoBux mapamerpis (6ir 15 ¢), ¢ 17,252 2,420 19,817 3,379  -2,565 -1,851 0,083
9. IIpo6a Illtaure, ¢ 18,908 3,075 29,472 7,887 -10,564 -3,743 0,002
10. ITpo6a Tenui, ¢ 17,425 3,595 23,241 2,617 -5,816 -3,923 0,001
11. ITpo6a Cepkina 1, ¢ 7,817 3,605 31,504 5,534 -23,687 -6,216 0,001
12. ITpo6a Cepkina 2, ¢ 18,648 4,157 27,944 4,040 -9,296 -4,810 0,001
13. ITpo6a CepxkiHa 3, ¢ 20,16 3,034 29,121 4,900 -9,021 -4,664 0,001
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Ta6muua 2. IlopiBHAIBHMIT aHAII3 IOKa3HMKIB PyX0BOI Hi;TOTOB/IEHOCT] AiBYar 7 i 9 kmacis

Ne 7 K11 (n=9) 9K (n=12)  Cepepus

3/n Hasga recty X s X s pisHicTb P
1. YosHukoBmit 6ir 4x9 m, ¢ 14,788 0,952 12,753 0,866 2,035 5,108 0,001
2. 3TMHAHHA PO3TMHAHHA PYK B YIIOpi Iexkadn, pasu 6,666 2,345 9,416 4,337 -2,744 -1,716 0,102
3. 3rMHaHHA PO3TMHAHHA PYK Y BUCI, pasu 20,666 2,738 30,000 7,722  -9,334 -3,448 0,003
4, Buc na sirayTux pykax, ¢ 30,868 5,796 25,645 5,403 5,223 2,126 0,047
5. CTpI/I6OK Y BOBXUHY, M 1,622 0,227 1,793 0,134 -0,171 -2,161 0,044
6. OujiHKa yacoBUX ITapaMeTpiB (5¢),c 3,772 0,581 4,654 0,863 -0,882 -2,639 0,016
7. Ouninka yacoBux nmapametpis (10 ¢), ¢ 8,072 1,681 9,287 2,053 -1,215 -1,446 0,164
8. O1jiHKa YacoBMX IapaMeTpiB (15¢), ¢ 17,252 2,420 19,719 3,802 -2,467 -1,699 0,106
9. ITpo6a Ilranre, ¢ 18,908 3,075 25,89 3,782  -9,982 -4,521 0,001
10. [Tpo6a Tenui, ¢ 17,425 3,595 24,117 2,984 -6,692 -4,662 0,001
11. ITpo6a Cepkina 1, ¢ 7,817 3,605 24,744 4,811 -16,927 -3,616 0,002
12. [Tpo6a Cepkina 2, ¢ 18,648 4,157 23,809 5,337 -5,161 -2,400 0,027
13. ITpo6a Cepkina 3, ¢ 20,16 3,034 23,165 5,787 -3,005 -1,413 0,174

Ta6muusa 3. ITopiBHAIBHMIT aHAJII3 TOKA3HYUKIB PYXOBOI MifrOTOBNEHOCTI AiBYaT 8 i 9 KaciB
Ne 8 x1. n=9 9 k1. n=12 Cepenus

s/ HasBa recty X S X s pisHicTs P

1. YoBHUKOBMII 6ir 4X9 M, C 14,425 0,978 12,753 0,866 1,672 4,144 0,001
2. 3TMHaHHSA PO3TVHAHHA PYK B yTIOpi 1eXKa4n, pasu 9,555 5,270 9,416 4,337 0,139 0,066 0,948
3. 3riHaHHA PO3TMHAHHA PYK Y BUCI, pasu 22,222 5911 30,000 7,722 -7,778 -2,514 0,021
4, Buc Ha 3irHyTHX pYKaX, C 26,801 4,821 25,645 5,403 1,156 0,507 0,618
5. CrpuboK y OBXKUHY, M 1,663 0,176 1,793 0,134 -0,13 -1,920 0,070
6. Oninka yacoBMX napaMeTpiB (5¢),c¢ 4,833 1,020 4,654 0,863 0,179 0,435 0,668
7. Orinka yacoBux mapametpis (10 ¢), ¢ 9,286 1,627 9,287 2,053 -0,001 -0,001 0,999
8. Ouinka yacoBux nmapamerpis (15 c), ¢ 19,817 3,379 19,719 3,802 0,098 0,062 0,952
9. ITpo6a IllTasure, ¢ 29,472 7,887 25,89 3,782 3,582 1,384 0,183
10. ITpo6a Tenui, ¢ 23,241 2,617 24,11 2,984 -0,869 -0,701 0,492
11. ITpo6a CepkiHa 1, ¢ 31,504 5534 24,744 4,811 6,79 2,989 0,008
12. ITpo6a CepxkiHa 2, ¢ 27,944 4,040 23,809 5,337 4,135 1,940 0,067
13. ITpo6a CepkiHa 3, ¢ 29,121 4,900 23,165 5,787 5,956 2,486 0,022

Ne3 «3ruHaHHA i pO3TMHAHHS PYK V BUci» (t=-2,514;p=  OMckycia

0,021); Nell «IIpob6a Cepkina 1» (t=2,989; p=0,008) Ta
Nel3 «IIpo6a CepkiHna 3» (t=2,486; p=0,022).

HiB4aTa 8 K/IaCy OKa3yIOTb Kpallli pe3y/IbTaTi HiX
IiB4ara 7 Kjacy, fjiB4aTa 9 K/Iacy IOKa3ylTb Kpalli pe-
3y/IBTATH 3a IiB4aT 8 Kacy. [liB4ara 9 K/maciB IOKasyoTh
Kpaili pesynbTati y Tectax Ne 1, 2, 5, 6, 9-12. Jlis4yara 7
KJIacCiB IIOKa3yIOTh Kpalli pe3ynbraty y TecTi Ne 4. O6y-
MOBJIeHi TaKi 3MiHU y 3B’A3KY 3 Bi3NYHNM PO3BUTKOM,
BIUIMBOM YPOKiB i3MyHOI KyIbTypy Ta mifoéopom ¢i-
3MYHMX BIIPAB BifIIOBiHO [JO BIKOBUX OCOOIMBOCTEIL.

Y piBuar cocTepiraeTbcs BUCOKA [UHAMiKa PyHK-
1[ioHa/IPHOTO CTaHy QYHKIII [uXaHHA i KpoBOOOIry. 3a
(YHKILIOHATBPHOIO HiITOTOBKOIO AiBUaTa OL[iHIOIOTHCA
AK 3[J0POBi TPEHOBaHi.

196

OTpumaHi pe3ynbraTy XapaKTepu3ylTb 0COOIM-
BOCTi PyXOBOI HiITOTOBIEHOCTi Y4YHIiB CE€pPEIHbOTO
LIKiZIbHOTO BiKYy Ci/IbCBKOI IIKO/IM i JOIIOBHIOIOTH JaHi
Panter-Brick et al. (1996), Kramer (2010) npo piBeHb
¢isn4HOI MATOTOBIEHOCTI CIIbCHKYX YYHIB.

Y piBuaT 7-9 KiaciB CiIbCbKOI LIKONU CIIOCTEpira-
€TbCA CTATUCTUYHO JOCTOBipHA JYHAMiKa PyXOBOI Iij-
TOTOBJIEHOCTI, PYHKIIIOHA/IbHOTO CTaHy (YHKII A1-
XaHHA i KpoB0o0Oiry. 3a QpyHKIIOHAIPHOIO Mi/JTOTOBKO0
IiB4aTa OIL[iHIOIOTbLCA SIK 30poBi TpeHoBaHi. HaBeneni
BUIIIE aHi JOIIOBHIOIOTb PE3Y/IbTaTy NOCTIIPKEHHA Py-
x0Boi i PpyHKIiOHa/IPHOI MIATOTOB/IEHOCT] IIKOMIAPIB Cce-
penHix KaciB sKi 6ynu nmposeneHi Wagner et al. (2010),
Xygoniit Ta IBamenko (2014), Prykhodko (2017).
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ITomanpnx posBiflOK BUMarae IOpiBHANbHA Xa-
PaKTepPUCTHUKA PYXOBOI IiJTOTOBIEHOCTI CITbChKMX i
MiCBKMX Y4YHiB CEpPeJHbOrO LIKiZTbHOTO BiKY.

BucHOBKM

Y piB4YaT criocTepiraeTbcsA BUCOKA IMHAMIKa PyXO-
BOI HiATOTOBNIEHOCTI, PYHKIIOHATBHOTO CTaHy (QYHK-
il gyxaHHA i KpoBooObiry. PiBeHb pyxoBoi Ta QyHKIIi-
OHAJIbHOI ITiATOTOBIEHOCTI YYHIB 7-9 K/IaciB CilIbCbKOI
LIKO/IY OLIiHIOETBCA AK CePefHilL.
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PesynbraTi TeCTyBaHHA BKa3yl0Tb HA MOXX/IUBICTb
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ABUTATEJIbHbIE CITOCOBHOCTU: XAPAKTEPUCTUKA
ABUTATENIbHON NOATOTOBJIEHHOCTU AEBOYEK
7-9 KNIACCOB CEJIbCKOM LUKOJIbl

Cemko 10.C. KpbicnHCKuMI y4e6HO-BOCIIUTATENIBbHBI KOMIUIEKC «O611e06pa3oBaTenbHOe
y4ye6Hoe 3aBenenue I-III cryneneit» borogyxoBckoro paiioHHOro coBeTta

Pedepar. Crarps: 6 c., 3 Tabm1., 12 MCTOYHNKOB.

Iens nccnegoBaHms — OIpeReNInTb BO3-
pacTHble 0COOEHHOCTH JBUTATE/IbHON MOATOTOBJIEH-
HOCTU JIeBOYeK 7—-9 K/IaCCOB CETbCKOM IIKOJIbI.

Marepuansl 1 MeTOAbI. B viccnenoBanmm npuHsamm
y4yactue feBouku 7 (n=9), 8 (n=9), 9 (n=12) kmaccos.
Hetn v ux pogureny 661 OCBETOMIIEHBI 060 BCEX 0CO-
OEHHOCTAX MCCIeJOBaHNA 1 /U COITIacKe Ha y4acTue
B 9KCIepyMeHTe. [I/I1 pelleHNs NOCTaB/IeHHBIX 3a/jad
OBV TPUMEHEHBI CIeAYIOIe METO/IbI MCCIIEIOBAHNA:
aHa/IM3 HAyYHO-MeTOAMYECKON MUTepaTyphl, Mefaro-
TM49ecKoe TeCTHPOBaHNe U MEeTOABl MaTeMaTI4ecKoi
CTAQTUCTUKYU 0OPabOTKM pe3y/IbTaTOB MCCIEJOBaHMA.

PesynbpraThl MccnemoBaHmuA. Y feBOYeK 7-9
K/IaCCOB CTAaTUCTUYECKM NOCTOBEPHbIE M3MEHEHUs
HaO/TI0AI0TCsA B pe3y/IbTaTaX TeCTUPOBAHMUA: TECT
Nel «Yemnounsii 6er 4x9 m» (t=5,108; p=0,001) Tect
Ne3 «Crubanue u pasrubanue pyk B Buce» (t=-3,448;
p=0,003) Tect Ne4 «Buc Ha COTHYTBIX pyKax» (t=2,216;

p=0,047) Tect Ne5 «IIppDKOK B IJIVIHY» (t=-2,161;
p=0,044) TecT Ne6 «O1ieHKa BpeMeHHBIX ITapaMeTpPOB
5 o» (t=-2,639; p=0,016) Tect Ne9 «IIpoba lllTanre» (t=-
4,521; p=0,001) Tect Nel0 «IIpoba Tenum» (t=-4,662;
p=0,001) tect Nell «IIpoba Cepkmua 1» (t=-3,616;
p=0,002) u tect Nel12 «IIpoba Cepkuna 2» (t=-2,400;
p=0,027). [leBouKM 9 K/1aCCOB IIOKA3bIBAIOT JIYYIIINE Pe-
3y/IbTaThl B TecTax Ne 1, 2, 5, 6, 9-12. JleBoukm 7 Kimac-
COB TI0Ka3bIBAIOT JIy4lllMie Pe3y/IbTaThl B TecTe N4,

BoiBojpl. Y geBouek 7-9 KIaccoB Hab/IomaeTcs mo-
JIOXKUTE/NIbHASA IUHAMIKA JBUTATETbHOI IOATOTOB/IEH-
HOCTH, (PYHKIIMOHA/IBHOTO COCTOSHMA (PYHKIUY JbI-
XaHUA U KpoBOOOpallleHNs. YPOBEHb ABUTATENbHOI I
(YHKIVMOHA/IBHON MOATOTOBIEHHOCTY yYaIquxcsa 7-9
K/IACCOB CE/IbCKO IIKOJIbI OLIEHMBAETCA KAK CPefHMIL.

Kniouesble cnoBa: leBOUKM 7—9 K/IaCCOB, CeIbCKas
IIKO/IA, (PYHKLMOHA/IbHAS TTOATOTOB/IEHHOCTD, JIBUTA-
Te/IbHasi IOATOTOB/IEHHOCTD.

MOTOR ABILITIES: DESCRIPTION OF MOTOR PREPAREDNESS
OF 7™-9™ GRADE GIRLS OF VILLAGE SCHOOL

Semko Yu.S.

Krysyne Educational Complex «General Education Institution
for Levels I-III» of Bohodukhiv District Council

Report. Article: 6 p., 3 tabl., 12 sources.

The study purpose is to determine the

age-related peculiarities of motor preparedness of 7"-
9% grade girls of a village school.

Materials and methods. The study involved 7*

grade girls (n=9), 8" grade girls (n=9), 9" grade girls

198

(n=12). The children and their parents were fully in-
formed about all the features of the study and gave their
consent to participate in the experiment. The following
research methods were used to solve the tasks set: anal-
ysis of scientific and methodological literature, peda-
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gogical testing and methods of mathematical statistics
for processing research results.

Results. The 7*-9" grade girls show statistically sig-
nificant changes in the results of the following tests: test
1 “Shuttle run 4x9 m” (t=5.108; p=0.001); test 3 “Arms’
bending and straightening in a hanging position”
(t=-3.448; p=0.003); test 4 “Bent-arm hang” (t=2.216;
p=0.047); test 5 “Long jump” (t=-2.161; p=0.044); test
6 “Evaluation of time parameters 5 seconds” (t=-2.639;
p=0.016); test 9 “Stange’s test” (t=-4.521; p=0.001); test
10 “Genci’s test” (t=-4.662; p=0.001); test 11 “Serkin’s

test 1”7 (t=-3.616; p=0.002), and test 12 “Serkin’s test 2”
(t=-2.400; p=0.027). The 9™ grade girls show the best
results in tests 1, 2, 5, 6, 9-12. The 7™ grade girls show
the best results in test 4.

Conclusions. The 7*-9' grade girls show a positive
dynamics of the functional condition of respiratory and
circulatory functions. The level of motor and functional
preparedness of the village school 7"-9" graders is as-
sessed as average.

Keywords: 7"-9" grade girls, village school, func-
tional preparedness, motor preparedness.
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AHoTamnis

Merta gOCTifKeHH: — BUSHAYNTY BiKOBi 0c06/MBOCTI PyHKIIIOHAIBHOI i pyXxOBOI MiATOTOBIEHOCTI

CTYHGHTiB BUIIMX HABYA/IbHUX 3aK}'IaJIiB.

Marepianu Ta MeToan. Y JOCTIIXeHHI B35IU Y4acTb Y0/M0BikM nepinoro (n=67), apyroro (n=66),
Tperboro (n=62), yerBeproro (n=45), w’sroro (n=56) Kypcy. [lns BupiiieHHs 3aBIaHb Oy/Iu 3aCTOCOBaHI
TaKi METOAY JOCTI/I)XEHHA: aHaJIi3 HAYKOBOI JIiTepaTypH, Iefaroriyue CliocTepeXeHHs, Ieflaroriyue
TeCTYBaHH:; METOJ, iH/IEKCiB Ta MepuKo-6iomoriuni Metonu. [lefaroriuti MeTony BUKOPUCTAHI 715t
BUBYEHH: 0COOMMBOCTeIl QYHKI[IOHAIbHOTO CTaHY OpraHi3My Ta PyXOBUX 3[i6HOCTeIl y CTyleHTiB 1-5-r0
KypciB BUILMX HaBYa/IbHUX 3aK/Ia/iB; /i1 00pOOKM JaHMX — JUCKPUMIHAHTHMIT aHATI3.

PesynbraTu. CrygnenTu 1-5 KypciB CTaTUCTMYHO JOCTOBIPHO He Bifipi3HAIOTbCA OIMH Bifl OHOTO

3a pesynbraTamu TectiB Ne5 «Bir 100 M», Ne 6 «CTprOOoK y JOBXMHY 3 Miclisi». 3a pe3y/nibraraMu
¢dyHKkuioHambHUX P06 i Tpo6y Pombepra Haitripiri pe3y/nbTaTy II0Ka3yIOTb CTYLEHTH TPETbOIO KYpPCY,
CTYJEHTY TPEeTbOTO KypCY ITOKa3yIOTh HalIKpallli pe3y/lIbTaTy y TecTi N 7 «3TrMHaHHA i pO3TMHAHHA PYK Y

BIUCi».

BucHoBku. [IVCKpMMiHAaHTHMIT aHa/II3 JO3BOIUB BU3HAYNTH, IO TPETIil KypC € Ha6iNbII Ipo6IeMHNM
repiofioM y ¢isnuHOMY BUXOBAaHHI CTYH€HTIB; AaTK BiAIIOBiAb HA MUTAHHS HACKIJIBKU JJOCTOBIPHO
PI3HATBCS CTYACHTH 1—5 KypciB 3a piBHEM pyX0BOi i (YHKI[IOHAIBHOT MiATOTOBICHOCTI; SIKi TOKa3HUKH
HaOLIBII CyTTEBO BILUIMBAIOTH HA PO3PI3HEHHS MiJITOTOBICHOCTI CTYACHTIB; JI0 SIKOTO KJIaCy HaJeXKHUTh
00’€KT Ha OCHOBI 3HAYCHb TUCKPUMIHAHTHUX 3MIHHUX. CTPYKTYpHI Koe(illi€eHTH TUCKPUMIHAHTHOL
GbyHKLii BKa3yloTh, 1110 HAHOUIBII CYTTEBA Pi3HULA MiXK pe3yIbTaTaMU TeCTyBaHHS CTYIEHTIB Pi3HUX
KYPCIB CIIOCTEPIraeThCsl Y KOOPIUHALIIHHIH TiATOTOBICHOCTI.

Kirouosi cmoBa: 4onoBiku, GpyHKIIOHAIBHMI CTaH, PYXOBi 3i6HOCTI.

Bctyn

B ocranHiii yac B 11iToMy 1o KpaiHi cTa-
JI0 TIOMIiTHMM HOTipIIEHHS CTaHy 3J0POB’s i 3HVYKEHHS
PYXOBOi iATOTOBIEHOCTi CTyfIeHTiB. Tak, cTaTucTUYHI
IIOKa3HVKI, HaBefeHi [lepKaBHMM KOMiTeTOM YKpainu
3 mUTaHb (isNYHOI KYIbTYpH i criopTy Ta [lepaBHUM
KOMITeTOM MOJIOAKHOI HOMITUKY, CIIOPTY i TypusMy
Ykpainm, cBifgath npo Te, mo 90 % CTyneHTiB MalTh
BiIXMIeHHA y cTaHi 370poB’s, 50 % — He3afoBiMbHUI

© Yepnenko C.0O.1, €pmaxos C.C.2, Oniitauk O.M.3,
Homannit 1F0.0., 2018.
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piBeHb Qismunoi migrorosnenocri, 18 % - He Mo-
XYTb 3aliMaTUCA }i3VYHOI MiATOTOBKOK 32 CTAHOM
3popos’s (TosTt, 2000). 3Hy>KeHHA (i3MYHOI aKTUB-
HoCTi i MOoTVBaMii 7O 3aHATH PiI3UYHOI0 KY/IBTYPOIO Y
JOPOC/INX, @ TAKOX Y AiTeil Ta MOJOAL € IIT0OATbHUM
ssuiieM (Sigmundova, Chmelik, Sigmund, Feltlova &
Fromel, 2013; Chacén-Cuberos, Badicu, Zurita-Ortega
& Castro-Sdnchez, 2018; Imas, Dutchak, Andrieieva,
Kashuba, Kensytska & Sadovskyi, 2018).

Hocnimxenus Paescbkoro Ta Xamaitmku (2007),
Vinpuand (1991) cripsiMoBaHO Ha BUBYeHHs npodeciii-
HO-TIpUK/IafAHOI (i3VYHOI Mi;TOTOBKY CTY/IeHTIB 3a 00-
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paHVMI HaIIpsIMaM¥, BU3HAYEHHSI TPOBITHMUX (i3MIHIX
Akocteit i pyHKii opranismy (Kramer, 2010; Kolumbet,
2016), 3aco6iB mmepeBa>kHOI CIIPSIMOBAHOCTI Ha IIpaK-
tryHKX 3aHATTAX Y BH3 (Osipov, Kudryavtsev, Markov,
Kuzmin, Nikolaeva, Zemba & Yanova, 2018; Kuzmin,
Kopylov, Kudryavtsev, Galimov & Iermakov, 2015).

3HAaYHO MeHIIle JOCTI/PKEeHb CIIPSIMOBAHO Ha BIU-
BUeHHs (pyHKI[iOHAaTBHUX OCOOIMBOCTEIT CepIIeBO-CY-
IOVIHHOI i IMXanbHOI CUCTEM, PYXOBOI MiJJrOTOB/IEHOCTI
CTYJJ€HTCbKOI MOJIOZ.

Mema docnionenHa: BUSHAYUTU BIKOB1 0COOIMBOCTI
byHKIIiOHATBPHO] i pyX0BOi HiATOTOB/IEHOCTI CTY/IEHTIB
1-5-ro Kypcis.

Martepianu i meTogn

Yuacnuxu oocnioxenns. Y JOCHimKeHHI B3sau
y4acTb CTY[eHTM TaKUX CIleljiabHOCTell: iHdpopma-
1IilfHI TeXHOJIOTii, 3BapioBasbHe BUPOOHUITBO, TMBAP-
He BI/[p06HI/II_ITBO, €KOHOMIKa IiiTpNeEMCTBA, 067K i
ay[JUT, TEXHO/IOTiA MamnHOOyAyBaHHA JJoHOachKOI
Iep>xaBHOI MammMHOOyAiBHOI akafemii M. Kpamarop-
cbKa. Y HOCTiIKeHHI B3s/IM y4acThb 40noBiknu 1 (n=67),
2 (n=66), 3 (n=62), 4 (n=45), 5 (n=56) Kypcy.

Opeanizayis O0ocnioncenns. [Ins BupileHHs 3a-
BIaHb Oy/IM 3aCTOCOBaHi Taki MeTOM JOCTiKEeHHS:
aHaji3 HayKOBOI /iTepaTypu, Iefaroriyie crocrepe-
JKEHHA, IeflaroriyHe TeCTyBaHH:A; METOJ, iH[IeKCiB Ta
MenuKo-6iomoriuai Meropu. Ilemaroriuai MeTomu Bu-
KOPMCTaHi /Il BUBYEHHS 0COO/MMBOCTeN PyHKLiO-
HaJIPHOTO CTaHY OpPraHi3My Ta PyXOBMX 37iOHOCTeNT y
CTY[IEHTIiB 1-5-TO KypcCiB BMINMX HaBYa/AbHMUX 3aK/Ia-
iB; U1t 0OpOOKM JaHMX — AMCKPUMIHAHTHUI aHAII3.
HapuanbHi 3aHATTA IpOBOAWIN B TPyIaX BifTOBiTHO
posxnany BH3 nBiui Ha TYDK/IeHb.

Y nporpamy TecTyBaHHA BBIMIIM 3ara/IbHOBiZOMi
TeCT!: CTPUOOK y JOBKUHY 3 Miciis (cm), 6ir 100 M (c),
3TMHAHHA 11 po3TMHaHHA PYK y Buci (pasn) (Ceprienko,
2001). Inst oniHKy yHKLIOHAIBHOTO CTaHy Oy/IN BU-
xopucraHi npobu Pyd’e, llltanre, Tenui (Pomanenxo,
1999; Kpynesnd, 1999).

Cmamucmuyunuil ananis. PesynpTatu gocmigxKeH-
Hs1 00pOO/IA/INCS METOIOM MaTeMaTUYHOI CTATUCTUKIA.
BupaxoByBamich Taki mapamerpu: cepenHs apudme-
TUYHA Be/IM4YMHa (X), TOMM/IKA O0YMCTIEHHS CepeiHbOI
aprudmeTnvHol BenmnumHM (S); JOCTOBIpHICTD pisHUI
cepennix BenuuuH (t). OuiHIOBaHHA JOCTOBIPHOCTI
Pi3HMLI CTATMCTUYHYX IOKa3HUKIB (t) IPOBOAMIIOCH
3a JOIIOMOrolo t-Kputepito CTbIofieHTa.

Y mporeci AMCKpUMiHAHTHOTO aHai3y OyIa CTBO-
pe€Ha IIPOTHOCTUYHA MOJENb /Il HAJIEXKHOCTI IO TPy-
Ny, y BUIIAAL NiHIHOI KOMOiHauil mpemsikTopHMUX
3MiHHUX, 10 3a0e3Mevye HaKpaLuit O#iN rpyIL. s
KOXXHOI KaHOHIYHOI iucKpuMiHaHTHOI QYHKIIiI po3pa-
XOBYBA/INCA TaKi CTAaTUCTVKMA: BIaCHe 3HA4EHHS, BiflCO-
TOK JucIiepcii, KaHOHIYHa Koperswis, namopa Yinkca
(Wilks’ Lambda), xkBagpar (Chisquare).
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Pe3ynbraTi focCnigKeHHA

Y Tabmmusax 1-8 HaBefeHi pe3yIbTaTH aHATI3Y py-
x0Bo{ i QYHKILIOHAJIbHOI MiJTOTOB/IEHOCT] CTYHEHTIiB
1-5 Kypcy.

CrypmenTu 1-5 KypciB CTaTUCTUYHO JOCTOBipHO He
BiJIpi3HAIOTHCA OIVIH BiJ OFTHOTO 3a pe3y/nbTaTaMM TeC-
TiB Ne 5 «bBir 100 mM», Ne 6 «CTpubOK y JOBXUHY 3 Mic-
1151». 3a pesynbpraTamu QpyHKIIOHANTBbHUX P06 i Tpoou
Pomb6epra Haifripii pesynbTaTi HOKas3yloTh CTYIeHTI
TPeTbOTO KypCY, CTYA€HT! TPETbOTO KypCy IIOKa3ylOTh
HaJIKpallli pe3y/JIbTaTy y TecTi Ne7 «3IMHaHHA i1 pO3-
TMHAHH PYK Y Buci» (AuB. Ta6mI. 1).

[/ BUsIBIeHHs 0COOMMBOCTEN PyX0BoOi i QyHKIIi-
OHa/IbHOI IiITOTOB/ICHOCTI CTyeHTiB 1-5 KypciB OyB
NpOBElEHUI NUCKPUMiHaHTHMII aHanis. Ilepmra ka-
HOHiYHa (YHKIIifl TOSCHIOE Bapialjilo pe3y/nbTaTiB Ha
77,2 %, mpyra (byHKuiH - Ha 12,4 %, mwo cBifunUTH NIpO
ix Bucoky indopmarusHicts (r,=,539; r,=,248) (nuBs.
Tabnm. 2). Martepianu aHanisy kaHOHiYHMX QyHKIi
BKa3yIOTh Ha CTUTUCTUYHY 3HAYYIIiCTh IepIloi i Apy-
roi kaHoHiyHOI GyHKHii (A =,631; p =0,001; 1,=,889;
p,=0,012). Ilepmra i apyra ¢yHKIIiA MalOTh BUCOKY VC-
KPMMiHaHTHY 3[JaTHICTb i 3HaYeHHA B iHTepIIpeTanil
BiJTHOCHO TeHepaIbHOI CYKYIHOCTI (Tab1. 3).

Y Tabmui 4 HaBeneHi HOpMOBaHi KoedillieHTH Ka-
HOHIYHOI AMCKpUMiHAaHTHOI QYHKII, AKi HO3BOIAIOTH
BU3HAYUTU CIIiBBiJHOLIEHH BK/Ialy 3SMiHHUX Y pe3Yy/b-
TaT QYHKIi. 3 HaitOiIBIIMM BK/IaZOM B IlepIIy KaHO-
HiuHy QyHKLio BxoanTb TecT Ne4 «IIpoba Pombepra,
10 CBiJYUTH IIPO 3HAYEHH:I PiBHA PO3BUTKY KOOPJUHA-
1[ii pyXiB B OLIiHI}i pyXOBOI IiATOTOBNIEHOCTi CTY/I€HTIB.

Y tabmuii 5 HaBeleHi CTPYKTYpHi KoedillieHTH mep-
11101 KAHOHIYHOI ;VICKpMMiHaHTHOI PyHKIIIL, sIKi € Koedi-
IlieHTaMy KopenAnii 3MiHHUX 3 pyHKIieo. Tak, QyHK-
I1is1 HaIOI/IbII CYTTEBO 3B’s3aHa 3 pe3y/IbraTaMy Ipobu
Pom6epra: orye HailbinblI CyTTEBA Pi3HUIA MiX pe-
3y/IbTaTaMy TECTYBAaHHA CTYJEHTIB Pi3HUX KYpCiB CIO-
CTepiraeTbcs y KOOpAMHaLilHil migroroneHocrti. CTy-
TEHTH CTApIIMX KYPCiB Bifipi3HAIOTHCA OfIVH Bifi OHOTO
3a IIOKa3HMKaMy (YHKI[iOHA/TIbHOI Mi/ITOTOBIEHOCTI.

Anaji3 6araToMipHUX cepelHixX (LleHTpoinu) CBif-
4NTh, IO HAMKpalli pesyabratu pyxoBoi i ¢yHKIIiO-
HaJIbHOI MiZATOTOBJIEHOCTI MalOTh CTY[JE€HTY IepUIOro i
I’ ITOTO KypciB. Y Ipolieci HABYaHHA CTYAEHTH 2-3 Kyp-
CiB IOripuIytoTh piBeHb PyX0BOi i PYHKIIOHATBHOI Mif-
rOoTOBJIEHOCTI (Tabn. 7, puc.l). Pesynbratn kmacugikaii
cTypeHTiB 1-5 KypciB 3a piBHeM pyXoBoi i pyHKIiOHa/Ib-
HOI ITiATOTOB/IEHOCTI CBifi4aTh, 110 CTYIEHT! TPETbOIO
KypCy MaTh Haif0Oi/blll OTHOPIAHY IMiATOTOB/IEHICTH
(71,0%), sixa € HaITHYDKYOIO Cepert CTYAeHTIB (Taorr. 8).

Aunckycia

IIpunyckanocs, 1o Ha OCHOBI AMCKPMMiHAaHTHO-
rO aHa/li3y MOX/IMBO BU3HAYMTHU BIiKOBI 0COOIMBOCTI
(bYHKIIIOHAaIBHOI i pyXOBOI Mi/ITOTOB/IEHOCT] CTY/IEHTiB
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Ta6muus 1. Pe3ynbraTyt TecTyBaHHS PyX0BOi i PyHKILIiOHa/IBHOI ATOTOBIEHOCTI CTyAeHTIiB 1-5 Kypcy. IlepeBipka
PIBHOCTI TPYIIOBUX CEPEIHIX

Ne Tect Kypc N X s Wilks’ Lambda F P
1 67 9,51 3,25
2 66 9,82 3,59
1 Inpexc Pyd’e 3 62 11,25 3,51 ,968 2,396 ,051
4 45 10,45 3,39
5 56 10,37 3,41
1 67 74,07 17,35
2 66 76,55 22,01
2 TIpo6a IllTanre 3 62 68,53 14,17 ,956 3,328 011
4 45 75,78 20,97
5 56 81,61 24,22
1 67 50,46 17,36
2 66 48,94 18,01
3 IIpoba Ienui 3 62 46,09 7,80 ,946 4,188 ,003
4 45 55,33 17,77
5 56 56,71 18,51
1 67 17,25 5,87
2 66 12,26 7,97
4  TIpo6a Pombepra 3 62 6,67 3,25 ,740 25,612 ,000
4 45 13,42 8,71
5 56 16,98 6,96
1 67 14,35 1,09
2 66 13,99 91
5 bir 100 m 3 62 14,14 ,74 ,978 1,607 ,173
4 45 13,96 99
5 56 14,21 1,07
1 67 230,71 19,34
2 66 237,65 17,04
6 CTpI/I6OK Yy BOBXUHY 3 Micua 3 62 233,34 15,133 974 1,974 ,099
4 45 238,44 17,23
5 56 233,78 18,49
1 67 10,49 4,85
5 2 66 10,35 4,22
7 STAHAHHG L POSTUHANAA PYX 5 62 12,45 3,77 967 2,507 042
y BUCi
4 45 10,48 4,69
5 56 10,55 4,46
Ta6muusa 2. Kanoniuna ayuckpuminanTHa ¢yHKUis. Brachi Ta6muusa 4. HopmoBani koedilieHTH AUCKpUMIHAHTHIX
3HAYeHH: byHKIin
Oynknis  Bmacui % noacHenoi Kymyma- Kanomniu- QyHknis
3HAYECHHA mucnepcii TUBHMII  Ha Kope- L Tecr 1 2 3 4
% AW
1 208 772 772 539 1 Iupexc Pyd’e -,264 210  ,456  ,243
2 ,066 12,4 89,5 ,248 2 Ilpo6a Ilranre -,012 -,420 -,611 1,186
Z :8;% Z:g 13(7):(5) ﬁ?; 3 IIpo6a lenui ,043 052 1,173  -491
) ) . 4 TIpo6a Pombepra 955,172 -,023  -,056
Ta6muua 3. KanoHiuHa ayckpuMiHaHTHa QYHKIiA. )
Bepudixariis 5 bir100 m ,229 ,546  -,073  ,088
Tepesipka crymeni 6 CrpuGoxy pomxuny 3 044 553 022 -227
byl JIambma  X-KBagpar cBoGomH P MICIA )
Bin 1 1o 4 631 133,078 28 ,000 7 StMHAHHAMPOSTMHAHHA ) i gon 3¢
Bif 2 o 4 ,889 34,094 18 ,012 PYKy BHUCI
Bif 3 mo 4 ,947 15,748 10 ,107
4 987 3,857 4 ,426
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Ta6mmusa 5. CTpyKTypHi koedillieHTn [UCKpUMiHAHTHNX
byHKLin

DyHKIis
Ne Tect 4
1 2 3 4
4  TIpo6a Pombepra 927*  -,067 ,137  ,073
6 Ctl‘pI/I6OKYJ:[0B>KI/IHy3 076 -602% 135 145
Micis
5 Bir 100 m 117 ,493%  -,097 ,112
7 SrMHaHHg fi pOSTMRARKSA )30 3900 113 175
PYK y BuCi
3 ITpo6a Tenui 251 -,281 ,780* 278
1 Iapmexc Py(l)’e -,224 ,144 474 ,347
2 Ipob6a lllranre 239 -417 232 ,803*
Tabnuusa 6. HenopmoBaHi koedilieHT KaHOHIYHOT
AUCKpUMiHAHTHOI PyHKIII
DOyHKIIisA
Ne Tect Y
1 2 3 4
1 Inpexc Pyd’e -,077 ,061 ,133 ,071
2 [Tpo6a lranre -,001 -,021 -,031 ,060
3 ITpo6a Tenui ,003 ,003 ,072 030
4 ITpo6a Pombepra ,143 ,026 -,003  -,008
5 bir 100 m ,236 ,563 -,076 ,090
6 Crpubokymomxmay 0, 03 001 -013
3 MicIs
7  3rMHAHHA I poarut- 017 125 o017 079
HaHHA PYK Y BUCi
(Constant) -3,764 -1,464 -1,519 -2,650
Ta6mmusa 7. OyHkii B eHTpoinax rpyn
1-5 OyHnkuia
Kypc¢ 1 2 3 4
1 ,686 ,268 -,145 -,091
2 -,156 -,338 -,255 ,032
3 -1,052 ,249 ,025 ,022
4 -,029 -,253 ,310 5173
5 ,551 ,004 ,197 ,185

BUIIVX HaBYaJbHUX 3aK/MajiB. Y pes3ynbTaTi aHamli3y
BCTAQHOBJIEHO, 1110 IepIlla KAHOHIYHA QYHKIis OSCHIOE
Bapiallito pesynbrariB Ha 77,2 % (r,=,539) i Ma€e BUCOKY
IVMCKPMMiHAHTHY 3/JaTHICTD i 3Ha4Y€HHA B iHTepIpeTaii
BiTHOCHO reHepanbHOI cyKymHOCT (A,=,631; p =0,001).
3anponoHoBaHa 6aTapes TecTiB € iHYOPMATUBHOIO /1
OLiHKYM (YHKIIIOHAJIbHOI i PyXOBOI MiATOTOB/IEHOCTI
cTyfeHTiB. HaBemeHi faHi JONMOBHIOIOTh pe3yabTaTU
mocnimkenns Ivashchenko (2016) npo edexTuBHicTH

Ta6mmus 8. Pesynbratn knacudikarnii

Canonical Discriminant Functions

1-5 wype
11

1
1]
]
Wcooup Sentraid

Function 2
i

F

T Y T T
=4 =2 Q 2

Function 1

-

Puc. 1. Ipadiune BigoOpaxxeHH: pe3ynbrariB Kinacuikanii
(1-5xypc))

BUKOPUCTAaHHA NUCKPMMIiHAHTHOIO aHa/i3y B OLiHII
¢dyHKIiOHaIBHOI 1 PyX0BOI MiATOTOB/IEHOCT.
OrpumaHi fjaHi cBigyaTh, 10 TPeTiil Kypc € Haii-
OinpI Mpo6IeMHNM HepiofoM y (i3sMYHOMY BUXO-
BaHHI CTYJeHTIiB, HailOi/NbII CyTTEBA PI3HMIA MiX
pesynbTaTaMyu TeCTYBaHHSA CTYHEHTIB pisHUX KypcCiB
CIIOCTEPIra€eTbCs Y KOOPAMHALiNHIN MiTOTOBIEHOCTI.
Jlna ouinkm QyHKITiOHaTbHOI i pyX0BOI MiAroTOBME-
HOCTi MO>Xe Oy TV BUKOPUCTaHa Ieplia AUCKPUMIiHAHT-
Ha QYHKIif i 3HaueHH:A (QYHKIiI B LleHTPOIax IPyIL
JaHHMII MigXix B OLiHII CTaHY CTYHEHTIB Bifpi3-
HAETDHCA Bifl TAKMX 3aIIPOIIOHOBAHMX B JIiTEpaTypi Me-
TOJVIK AK:
e OIlIiHKa MacuM Tila i KIZIBKOCTI KPOKiB
(Sigmundova et al., 2013);
e CKPMHIHTOBUII METOJ, BU3HAaY€HHA PYXOBOI
KOMIIeTeHTHOCTi cTyAeHTiB (Newton, McCall,
Ryan, Blackburne, aus der Fiinten, Meyer,
Lewin & McCunn, 2017; Liao, Zheng & Meng,
2017; Pashkevich, Kriventsova & Galicheva,
2018);
o MotopHi ¢irnec-tectu Eurofit (Tsigilis,
Douda & Tokmakidis, 2002; Kuzmin, Kopylov,
Kudryavtsev, Galimov & Iermakov, 2015;

ITporHo3oBaHa Ha/Ie>XXHICTh KO rpymu (Kypc)

1-5 kypc ] 5 3 1 p Cyma

1 53,7 20,9 7,5 L5 16,4 100,0

2 16,4 38,8 26,9 3,0 14,9 100,0

% 3 4,8 22,6 71,0 1,6 ,0 100,0
4 15,6 33,3 28,9 6,7 15,6 100,0

5 46,4 19,6 8,9 12,5 12,5 100,0

TM®B, 2018, Tom 18, Ne 4

203



ISSN 1993-7989 (print). ISSN 1993-7997 (online). Teopis ma memoouka ¢izu4Ho20 suxosdaHHs. Tom 18, N2 4

Osipov, Kudryavtsev, Markov, Kuzmin,
Nikolaeva, Zemba & Yanova, 2018).

Ha ocHOBi pe3ynbTatiB TeCTyBaHHA OTPUMaHi pe-
IpeciliHi Mofeli, AKi Jal0Th MOXK/IMBICTb BUSHAYUTH JIO
SAKOTO KJ1acy MiJrOTOB/IEHOCTI BiJHOCUTHCA CTYAEHT i
CIUIaHYBaTM HaBYajbHY pobory B rpynax. HaBepeni
pe3y/IbTaTi MOXYTb OyTV BUKOPMCTaHi BUK/IajadaMy
¢is4HOrO BUXOBAHHA [JIA OLIHKMU CTAHY IATOTOBJIE-
HOCTI CTYZIeHTIB i anyBaHH: (i3Ky/IbTypHO-MacoBOI
po6OTK B HABYAIBHOMY 3aK/Iaji.

BucHOBKM

JucKpUMiHaHTHUI aHa/i3 JO3BONNUB BU3HAYUTU
IO TPeTiil Kypc € HailbiNblI Mpo6/IeMHNM IepiofoM
y Gi3yHOMY BUXOBaHHS CTY[EHTIB; JaTu BifMoBifgb
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Ha NMTAHHA HACKiIbKM NOCTOBIPHO Pi3HATHCA CTY-
meHTN 1-5 KypciB 3a piBHeM pyxoBoi i (pyHKIiOHA/ID-
HOI IiIrOTOB/IEHOCT]; AKi PyXOBi 3aBJaHHA Hal6iIbII
CYTTEBO BIIMBAIOTh Ha PO3PiSHEHHA iATOTOBIEHOCTI
CTY/IEHTiB; /10 IKOTO K/IACY HAaJIKUTb 06 €KT Ha OCHO-
Bi 3HaYeHb NMCKPUMIHAHTHUX 3MiHHUX. CTPYKTYyPpHI
KoedillieHTN AMCKPUMIHAHTHOI (YHKIii BKa3ylTb,
1[0 HaO1/IbIII CYyTTEBA PI3HULIS MIXK pe3y/IbTaTaMM Te-
CTYBaHHA CTY/[IEHTIB Pi3HUX KYPCiB CIIOCTEPIraeTbcs y
KOOP[MHALiJIHI MiJrOTOBIEHOCTI.

KoHonikT iHTepeciB

ABTOpM 3aABNA€ INIPO BiACYTHICTD KOHQIKTY
iHTepeciB.
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PACMO3HABAHUE OBPA30B: XAPAKTEPUCTUKA
OYHKUNOHAJIbHON N ABUTATEJIbHON NOoAroToBJIEHHOCTU
CTYAEHTOB BbICLLUUX YYEBHbIX 3ABEAEHUU

Yepuenko C.A.', Epmakos C.C.% Oneitank A.H.?, Jommunsni 10.A.*
b34Jlonbacckas rocygapcTBeHHAsA MAILIMHOCTPONUTEIbHAS aKaeMys
*TnaHckuit yHuBepcuTeT PU3MYECKOrO BOCIUTAHMSA U CIIOPTA

Pedepar. Cratps: 7 c., 8 Tab1., puc. 1, 18 MCTOYHUKOB.

ITens MccreoBaHMsL — OIPENETATD BO3PACT-

Hble 0COOEHHOCTN (YHKI[OHAIBHOI ¥ ABUTATEIbHOI TIOfTO-
TOB/IEHHOCTV CTY/I€HTOB BBICIINX y4eOHbIX 3aBefIeHMIL.

Marepuansl 1 METOLBI. B riccieoBaHMY IPUHSIIN y4a-

CTMe MY>X4YVHBI IlepBoro (n=67), Broporo (n=66), Tperbe-

ro (n=62), gerBeproro (n=45), naroro (n=56) kypcos. [l
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pelIeHNst TIOCTABIeHHBIX 3a/4a4 ObIIM IPYMEHEHBI CIeRYI0-
I[yie MEeTOMIbI MCC/IEIOBAHNA: aHA/IN3 HAyYHOI TUTEePaTypBbl,
Hefjarornyeckoe HabmoneHne, Meflarorndeckoe TeCTUpOoBa-
HJle; MeTOJ] MHIEKCOB ¥ MeJVIKO-OMOIOrNYeCcKyie MEeTOHbI.
[Tegarormyeckme MeTOAbI VMCIIOMb30BAHBI IJIA M3yYeHUA
0coOeHHOCTelt GYHKIMOHATIPHOTO COCTOAHNUA OpPraHu3Ma
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U IBUTATe/IbHBIX CIOCOOHOCTEl Yy CTYAEeHTOB 1-5-r0 Kyp-
COB BBICIINX y4eOHBIX 3aBefleHMIt; A1 00pabOTKY JaHHBIX
— IVICKPYMUHAHTHBIV aHAJIU3.

Pesynbrarsl. CTyfeHTbI 1-5 KYpCOB CTaTUCTUYECKHN JIO-
CTOBEpHO He OTIMYAIOTCA APYT OT [pyra IO pe3yabTaTaM
TecToB Ne5 «ber 100 M», Ne 6 «IIpbxkok B AnuHy ¢ MecTar. ITo
pesynbraTaM (QYHKIMOHATBHBIX Ipo6 u mpobsl Pombepra
XYZALIVe pe3y/IbTaTbl IOKa3bIBAIOT CTY[EHTHI TPETbEro Kyp-
ca, CTYIeHTBI TPEThero Kypca I0Ka3bIBalOT JIyYIlle pe3yib-
Tarbl B TecTe Ne 7 «CrubaHne 1 pasrubaHue pyK B BUCe».

BroiBoapl. [IMcKpUMMMHAHTHBIN aHAINM3 ITO3BOJIUII OIIpe-
IeNNTD, UTO TPETHIT KypC AB/AeTCA Haubosee IPO6IeMHbIM
IIep1OAOM B (GV3MYECKOM BOCIIMTAHUY CTY/IEHTOB; IaTh OT-

BET Ha BOIPOC HACKONBKO JIOCTOBEPHO OTIUYAIOTCS CTY-
TeHTHI 1-5 KypCcOB IIO YPOBHIO ABUTaTeNbHON ¥ QYHKINO-
Ha/IbHOII IIOATOTOB/IEHHOCTH; KaKue II0Ka3aTeny Hanbornee
CYILECTBEHHO B/IMAIOT Ha Pa3N4IMA IOLTOTOBIEHHOCTH CTY-
IIEHTOB; K KAKOMY K/IaCCy IIPMHAJIEKUT OOBEKT Ha OCHOBE
3HAYEHUI IMCKPMMUHAHTHBIX NepeMeHHbIX. CTPYKTypHbIE
K03 OUIMEHTD! AVICKPYMUHAHTHOM QYHKIUM YKa3bIBAIOT,
4TO0 Hambosee CylleCTBEHHAsA PAasHMIA MEXJTy pe3y/bTara-
MM TeCTUPOBAHMUSA CTY/ICHTOB Pa3HbIX KyPCOB HalII0faeTcs
B KOOPAMHALMOHHOI IIOATOTOBIEHHOCTMH.

KiroueBrie cmoBa: My>4MHbl, QyHKIMOHATbHOE COCTO-
AHMe, IBUraTeNbHbIE CIIOCOOHOCTH.

PATTERN RECOGNITION: DESCRIPTION OF FUNCTIONAL
AND MOTOR PREPAREDNESS OF STUDENTS OF
HIGHER EDUCATIONAL INSTITUTIONS

Chernenko S.0.!, Iermakov S.S.%, Oliinyk O.M.?, Dolynnyi Yu.O.*

"»*Donbas State Engineering Academy

*Gdansk University of Physical Education and Sport

Report. Article: 7 p., 8 tabl,, 1 fig., 18 sources.

The purpose of the study is to determine
the age-related peculiarities of functional and motor
preparedness of students of higher educational institutions.

Materials and methods. The study participants were
first-year (n=67), second-year (n=66), third-year (n=62),
fourth-year (n=45), fifth-year (n=56) male students. The fol-
lowing research methods were used to solve the tasks set:
analysis of scientific literature, pedagogical observation,
pedagogical testing; index method and medical-biological
methods. Pedagogical methods were used to study the pecu-
liarities of functional state of the body and motor abilities of
the 1st-5th year students of higher educational institutions;
discriminant analysis was used for data processing.

Results. There was no statistically significant difference
between the 1st-5th year students by the results of test 5 “100
m run’, test 6 “Standing long jump”. The third-year students
had the worst results in functional tests and Romberg’s test.

The third-year students had the best results in test 7 “Arms’
bending and straightening in a hanging position”

Conclusions. Discriminant analysis made it possible to
reveal that the third year of study is the most problematic pe-
riod in students’ physical education; to answer the question
as to the significance of difference between the 1st-5th year
students by the level of motor and functional preparedness;
to define what indicators most significantly influence the dif-
ferences between the students’ preparedness; what class the
object belongs to based on the values of discriminant vari-
ables. The discriminant function structure coeflicients show
that the most significant difference between the test results of
the students in different years of study is observed in coordi-
nation preparedness.

Keywords: male students, functional state, motor
abilities.
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Abstract

The purpose of our questionnaire is the uncovering of prerequisites for recognizing fitness as a format of

mass physical education.

Materials and methods. We questioned 100 respondents ranging in age from 20 to 60, with work experi-
ence from 1 to 40 years, more than 60% of the respondents have work experience from 5 to 20 years, and
different specialization of work with population (aerobic, strength, competitive, oriental, water kinds of
physical activity). The results were processed with statistical distribution-free methods (x*). When the
number of testees exceeded 100 (n = 100), we used the method of Kolmogorov-Smirnov under normal

distribution of selection.

Results. In accordance with the demand, aerobics and strength training occupy the 1% place, 30% and 40%,
respectively. At the 2" place, we have trouble zones exercises for women, swimming and water aerobics —
30% and 28%, respectively. At the 3™ place - sports and outdoor games, stretching — 18% and 13%, respec-
tively. The other forms received less than 8%. The forms presented were evaluated in points, all the points
were summed. In general, the demand is estimated to be 1.99 + 1.31 points out of 12 possible, indicating
the specialization in working with the population through the use of fitness technologies, based on 3-4

types of physical activity.

Conclusions. We think that the development of mass sport, sport for everybody, fitness as a means

of health improvement is a prerogative of the Government via local authorities, sport organizations,
institutions at this level, and, of course, the population.

In our opinion, fitness in Belarus functions independently but unsystematically, it develops unilaterally -
it is self-organized in the process and in the use of fitness technologies only. The work on intentional
development of and managing this form of mass physical education within the system is necessary.
Keywords: physical culture, sport, fitness, improvement of public health, physical activity, membership,

instructors-methodologists.

Introduction

One of the recent and most grounded
research papers on fitness analysis is a PhD thesis of
Saykina (2009) who analyses fitness from the position
of system-activity and system approaches as “... the pro-
cess of dedicated and voluntary sport trainings aimed
at wellness, improvement and maintenance of physi-
cal capacity, improving the standard of living (personal
success and physical well-being) and effectiveness of
professional activity by means of innovative technolo-
gies and equipment. Fitness is a social, complex, open,
managed dynamic system, where the core factor is ob-
jective community’s demands to the physical culture
and physical condition of a person, i.e. to improvement

© Sadovnikova V.V, 2018.
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and maintenance of the level of their physical capacity
and health - to getting a useful effect” (p. 424).

Smirnov’s (2013) research sheds light on enhance-
ment of the process of managing fitness services sphere
taking into account organizational-pedagogical factors.
The author claims that fitness is a sociocultural phe-
nomenon, which is a modern way of health-improving
physical education, and at the same time fitness is con-
sidered as “a form of physical education of a person,
which bundles the basics of sport activity, the basics
of healthy lifestyle, and the availability of comfortable
sociocultural conditions” (p. 7).

The purpose of our questionnaire is the uncovering
of prerequisites for recognizing fitness as a format of
mass physical education.
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Materials and Methods

We questioned 100 respondents ranging in age from
20 to 60, with work experience from 1 to 40 years, more
than 60% of the respondents have work experience from 5
to 20 years, and different specialization of work with popu-
lation (aerobic, strength, competitive, oriental, water kinds
of physical activity). Experience and opinion of health-
improving physical education instructors-methodologists
might help us to see the prospects of recognizing organi-
zational-managing and commercial activity in fitness field.

A case study was organized at the Institute for Ad-
vanced Studies and Retraining of the University of Physi-
cal Culture, Minsk, Republic of Belarus, from 1.09.2016
to 07.31.2017. In the specified period, instructors-meth-
odologists of improving physical culture were students of
advanced training faculties (n = 100). The survey was con-
ducted face to face in the classroom, after the main classes.

We gave the participants a questionnaire, which con-
sisted of 15 questions — open, closed, with several possible
answers. Before answering the question, the participants
were instructed. They carefully read all the suggested an-
swers, and then chose the one that matches their opinion.

The data obtained during the survey were not dis-
closed and were used only in a generalized form. The
surname was not indicated.

The results were processed with statistical distribu-
tion-free methods (Chi-square). When the number of tes-
tees exceeded 100 (n = 100), we used the method of Kol-
mogorov-Smirnov under normal distribution of selection.

We tried to study the mechanisms of the functioning
of fitness industry in Belarus. Above all, we must admit
that fitness in Belarus has all the features of the industry:

« alarge number of product - fitness services and
goods;

o the process of producing goods and services,
various fitness products: from a sports event to
sport and health services;

« different categories of consumers (membership
in fitness-centers, service consumers of sport and
health complexes and centers, rooters, spectators,
sponsors, advertising providers and media).

One of the tasks of our study was a social research:
poll, questionnaire, interviewing both fitness services
consumers and producers — sport and health organiza-
tions heads — aimed at seeking actual mechanisms of
fitness industry functioning.

Results

The problem of perceiving possibilities and con-
solidating efforts to promote and protect professional
interests in physical education and sport organizations
and associations has been discussed for long. 31% of all
the respondents are members of a public organization:
11% - federations, 12% - clubs, the rest 1 to 3% are
members of various club associations (Figure 1).
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Figure 1. Membership in physical education and sport public
organizations (%)

These data say that the third of all specialists of the
field understand and use the possibility of uniting ef-
forts to promote their kind of sport, to exchange expe-
rience, and to teach it at a significant and the Govern-
ment-recognized level, as well as at the international
level. Correspondingly, 69% of the respondents are not
members of any public professional organizations.

We have studied the motives of fitness consumers of
health-fitness-recreational services (fitness services) in
the community, according to the opinion of the produc-
ers of these services — instructors-methodologists. In-
dicators were normally distributed (p < 0.01) (Table 1).

The respondents had to choose from 11 suggested mo-
tives. If any motives lacked, they could write theirs (3 mo-
tives at the bottom of the table) and to evaluate in points,
grading them by significance. Such motives, as “To im-
prove health’, “Abreaction”, “To shape balanced constitu-
tion” scored the biggest amount of points from 1.5 to 3. The
following motives “To replete physical activity”, “Trainings
themselves appeal’, “Possibility to enjoy oneself” got from
1 to 1.5 points. The other motives got 1 point.

When answering the question “What exercises are
most in demand by your trainees?” instructors-meth-
odologists indicated the following: step, aerobics, cardio
exercises for women’s trouble zones, strength training,
yoga, breathing exercises, Qigong, swimming, water

Table 1. Motives for choosing fitness trainings by fitness
services consumer in the community (x+Sx)

Motives for choosing fitness trainings x+Sx
To improve health 1.08+0.09
Abreaction 1.00£0.12
To shape balanced constitution 0.84+0.10
To replete physical activity 0.74%1.00
Possibility to enjoy oneself 0.67+0.10
Trainings themselves appeal 0.55+0.10
Joy from communicating with friends 0.45+0.09
and like-minded people

To increase psychological stability, 0.27+0.08
necessary in modern life

Training is prestigious 0.06+0.03
Trainer appeals 0.19+0.06
Activeness and working ability in family 0.04£0.03
increases

To get rid of a pathologies 0.03+0.03
TV and cinema motivation 0,01+0,01
To participate in competitions 0.03+0.02
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aerobics, sport and mobile games, “unusual exercises”,
dancing exercises, figure skating, stretching (Figure 2).
We evaluated the most popular forms of fitness activities.
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Figure 2. Exercises demand by trainees (%)

In accordance with the demand, aerobics and
strength training occupy the 1st place, 30% and 40%,
respectively. At the 2nd place, we have trouble zones ex-
ercises for women, swimming and water aerobics — 30%
and 28%, respectively. At the 3rd place - sports and out-
door games, stretching — 18% and 13%, respectively. The
other forms received less than 8%. The forms presented
were evaluated in points, all the points were summed.
In general, the demand is estimated to be 1.99 + 1.31
points out of 12 possible, indicating the specialization in
working with the population through the use of fitness
technologies, based on 3-4 types of physical activity.

We have studied the attendance of fitness trainings
by clients per week (Figure 3): twice a week — 40%, 3
times a week — 44%, more than 3 times a week - 16%,
it should be noted that in addition to established forms
of group exercises with instructors, self-trainings have
also been recorded - from 1 to 5 times a week.

M 2 times a week
M 3 times a week

4 and more times a week

Figure 3. The attendance of fitness trainings per week (%)

Within our research, the respondents demonstrated
their attitude towards the use of fitness means in the
programs of sport and recreation groups. A “good” was
chosen by 62% of the respondents, “very good” - by
36%, “indifferent” - by 2% (Figure 4).

2%

i

m very good

W good

indifferent

Figure 4. The attitude towards the use of fitness means in the
programs of sport and recreation groups (%)
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As a part of the study related to the control of the
heart rate measurement and other indicators of the func-
tional state during trainings, the respondents indicated
the following: “necessary” — 55%, “desirable” — 40%, “op-
tional” — 2%, found it difficult to answer — 3% (Figure 5).

difficult to answer
3%

optional
2%

—

Figure 5. Attitude towards the control of the heart rate
measurement and other indicators of the functional state during
trainings (%)

We have also found a repeatedly visible connection
of personal and professional qualities of the expert, and,
consequently, the ability to create an appropriate atmos-
phere during trainings.

While answering the question “What, in your opin-
ion, is the most significant specific quality of an instruc-
tor-methodologist of sport and recreation groups?” the
respondents marked with figures from 1 to 4; on the 1st
place — the most significant one. Answers: “Ability to com-
municate”, “Having a sense of humor”, “No special prefer-
ences” — occupied the 1st place among the other qualities.
Remarkably, “Knowledge and professionalism’, “Charis-
ma and talent”, and “Leadership features” are on the 2nd
place. In our opinion, it is most likely that communication
skills play the primary role for services in comparison
with professional ones, since in the sphere of “person-to-
person” relations the most important are understanding,
empathy and psychological components of interaction,
and only then - professional features (Table 2).

61% of instructors-methodologists refer to the net-
work to improve their skills, and only 11% - to books
and magazines. At the same time, 50% of the respond-
ents prefer one of the most popular forms of education
- seminars. Respondents also noted the following forms
of enhancing their skills: participation in festivals — 16%,
conventions - 21%, individual training at the “gurus” of
the direction, recognized authorities — 25% (Figure 6).

Table 2. Sport and health instructor’s qualities (x+Sx)

Instructor’s features x+Sx

Ability to communicate 1.86+0.05
Having a sense of humor 2.90+0.05
Knowledge and professionalism 1.43£0.07
No special preferences 2.91+0.17
Charisma and talent 0.46+0.12
Leadership features 0.3040.10
Personal growth, desire to help 0.05+0.04
Personal experience and example 0.160.07
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Figure 6. Ways of skill development for instructors-methodologists (%)
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Figure 7. Instructors-methodologists’ lack
of information (%)

However, the answers to the question: “Do you have
a lack of information on .., are as follows (Figure 7).

Within our research, we analyzed the instructors-
methodologists’ satisfaction with their work, organiza-
tion and health improvement process during the ser-
vices provided for population (Table 3).

Among all the testees, 52% are satisfied according to
the average estimate of all parameters from 13.5 + 3.48
points or higher (up to 24 points out of 30 possible).
To understand the trends in estimating satisfaction, we
have presented the data X + SX of every indicator indi-
vidually, see Table 3 for details. Instructors-methodolo-
gists’ identified satisfaction with their work, organiza-
tion and health improvement process when providing
services for population is adequate towards today’s so-
cio-economic conditions of Belarus in the field of health
improvement.

Table 3. Instructors-methodologists’ satisfaction with their
work, organization and health improvement process

Instructors-methodologists’ satisfaction x +Sx

The material and technical conditions of your work ~ 2.28+0.87
The activeness of population about trainings and 2.47+0.98
sport

The policy of promoting your services and the 2.50£0.96
services of the organization you work in

Employer’s requirements to your competence 1.85+0.83
Trainees’ requirements to your competence 1.67+0.68
Your organization’s efforts to increase your wages 2.76x1.07
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52% of the respondents noted the need to consolidate
the industry specialists — instructors-methodologists,
trainers, teachers, including sport management, market-
ing specialists, with the aim of bringing mass sport, as a
reserve for professional one, in the Republic of Belarus to
a new level of development. The need for advocacy, pro-
tection, and presentation of scientific and practical inter-
ests of the industry from the standpoint of international
standards of providing physical education and sport ser-
vices was noted by 24% of the testees. And the recognition
of fitness as a format of mass physical education at the cur-
rent stage of the industry development, and consequently,
the recognition of the profession of a “fitness specialist”
was stated by 73% of the respondents (Figure 8).
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} 24% 19%
8 s - :
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professional industry of state -
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Figure 8. The need to consolidate the industr
y specialists (%)

That confirms the understanding of the role of the re-
spondents’ profession in the mission of health improve-
ment of the population, understanding of the level and
the capabilities of its reserve to participate in the process.
In general, the need to defend any professional inter-
ests (19%), which, in particular, was explained by the
instructors-methodologists in the field “something else”;
“strong industry unions are needed”, “the ultimate goal
of the state is the health of the nation” were noted by 1%.

Discussion

Scientists and experts should pay attention to this can-
didate pool, working with which it is possible to predict
strengthening of the field potential in health-improving
work through fitness. Apparently, the majority of health-
improving physical education instructors-methodologists
have no idea about the possibilities that normally open
up through cooperating in all forms with public organi-
zations of different levels (local, national, international).
Special information work is needed in this direction.

It is known, that the issue of motivation to physical
training has been studied since the mid-60s of the 20™
century. So, Ilyin (2002) admits, that on the initial level
the reasons to start doing sport (regardless of a kind of
activity) can be: aspiration to self-perfection, aspiration
to self-expression and self-esteem, social attitudes, sat-
isfaction of spiritual and bodily needs.

Gorbunov (1977) includes to this complex the
following needs: seeking activity, seeking movement,
seeking realization of the reflexes of purpose and activ-
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ity, seeking rivalry, the need to be part of a group, need
to communicate, and need of new impressions, etc.

The motive is an incitement to a specific activity, to
the satisfaction of needs in a certain way. If you need a
source of the activity, the motives give a certain direc-
tion to this activity and keep people under this way
(Gorbunov, 1977). The motives explain why these cer-
tain goals were set; relentless desire to achieve them is
developing. For the sport activity, a wide variety of mo-
tives are indicative. This might be explained by physical
and mental stress, and people must know what they
strain for (Smirnov, 2013). The motivation for physi-
cal activity is a special state of the individual, aimed at
achieving an optimal level of physical fitness and health.

According to the data (Lisitskaya & Sidneva, 2002;
Saykina, 2015; Soloshenko, 2014) the main motive to choose
fitness trainings both for men and women is dissatisfaction
with their appearance and desire to prolong youth, etc.

It is worth admitting, that these popular types and
forms, which, in fact, are the basis of the content of work
groups - fitness technologies — remain unchanged from
the beginning of the traditional health services market
formation in the late 90s and early 2000s, in particular,
aerobics, water aerobics, strength exercises, sport and
outdoor games, stretching. Such, in general, long-known,
but for various reasons still not popular in our country
forms as yoga, gigong and breathing exercises have re-
ceived the lowest score in regard to the lack of widespread
popularity and recognition in the last few years. Today;,
“Belarusian State University of Physical Culture” and oth-
er institutions of higher education in the country provide
training of sport and recreation activities instructors-
methodologists. For more than 20 years, aerobics, aqua
aerobics, strength exercises, sports and outdoor games,
stretching, as an integral part of gymnastics traditionally
used in the methods of improving population’s health,
have been studied and carried out. As for the oriental
health-improving, or “therapeutic’, as it is usually called
now, directions - there are no training facilities, institu-
tions in Belarus. Instructors offering such services tend
to have studied or are studying abroad (India, China,
Russia, Ukraine) and in the majority of cases, their level
of training is below the level of our educational standard
of the specialization “Instructor-methodologist on sport
and recreation activities”. This phenomenon in the field
is confirmed by a number of researchers (Ilyin, 2002;
Lisitskaya & Sidneva, 2002; Saykina, 2015). Perhaps such
a distribution of points is connected with the supply of
those forms and types of health services traditionally
studied and used in the work with the population.

The data achieved within the research described
above refer to the recommendations of international
research organizations and institutions, as well as the
scientists in the sphere of physical education and rec-
reation, such as World Health Organization (WHO).

Thus, the motivation for fitness is necessary at least
to prevent and reduce the risk of diseases. The Global
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Recommendations on Physical Activity for Health 2010
of the WHO emphasizes, “...routinely occur at levels of
150 minutes of moderate-intensity activity per week”
And the maximum effect is achieved by the motivation
of the person’s psychophysical development — opposi-
tion to stress factors, the ability to adapt to the changing
conditions of life, self-actualization.

It is worth to note the importance of the existing
direct relationship between physical activity and cardi-
orespiratory system (reducing the risk of coronary heart
disease, diseases of the cardiovascular system, stroke,
hypertension), which, according to WHO, ought to be
brought to attention.

Physical activity improves cardiorespiratory system.
Fitness (physical form) is in a direct “dose — response”
relationship between the intensity, frequency, duration
and volume. There is a “dose — response” relationship
for cardiovascular disease and coronary heart disease.

Due to the fact, that only during the last 20 years,
traditional forms of fitness or fitness technologies have
become the content of the activities of sport and rec-
reation groups, we also studied the understanding of and
commitment to fitness means for the experts who stud-
ied and graduated long ago, far earlier than fitness itself
and its technologies appeared. They had the opportunity
to learn fitness techniques only in refresher courses or
by themselves. In the previous question, these special-
ists marked the forms of trainings that scored the lowest
amount of points (traditional running, walking, cycling,
PFD, etc.). This means that they do not use or partially
use fitness means in their daily work. Apparently, the rea-
son for this is the fear and ignorance of the basics of using
these means in private professional practice. Neverthe-
less, no one chose a “negative” attitude as an answer — 0%.

The overwhelming majority of instructors-meth-
odologists — 95% perceive, and are likely to exercise
medical-pedagogical control during trainings, which
they learned in the institutions of higher education.
Throughout their professional career, they are periodi-
cally appraised in terms of medical and pedagogical
control. This means that an instructor-methodologist
manages the process of health improvement conscious-
ly and professionally, has information on the dynamics
of the main indicators of physical development, physi-
cal preparedness and functional state of trainees that
are impacted with the load suggested during a training.
The need for medical-pedagogical control in the sport
and recreation activities of an instructor-methodologist
is proved by the normative documents and a number
of researchers (Howley, Edward & Franks, 1997; Ilyin,
2002; Lukyanenko, 2008).

For the former Soviet Union consumers, especially
in services, it is common to remain at the stage of “satu-
ration” by them, which was not available to us 20 years
ago, especially in physical education, that earlier had only
a developing character and prepared the entire popula-
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tion to work and defense, and had nothing to do with the
needs of an individual (Supikov & Ponomarchuk, 2005).

Today a modern fitness instructor’s work fills this
gap and “saturate” the population with communica-
tion and understanding in the course of providing ser-
vices that satisfy their individual needs of a physical
and mental status. “Personal experience and example’,
“Personal growth, desire to help” occupy the 3rd place,
the indicators were normally distributed (p < 0.01).

The problem of career enhancement in today’s
world of a high informatization of society is very acute.
In the sphere of physical education and sport, where
the transfer of personal experience and specific knowl-
edge play a very big role, the current skill development
acquires new forms and significance. Our research vali-
dates the correspondence of global trend line in many
professions - training and professional development
through Internet technologies.

The lack of information on modern sport and health
improvement methods is noted by 44% of the respond-
ents, 29% — of knowledge on attracting trainees to sports
activities, on their motivation, on scientific developments
of foreign and national sport and health improvement
specialists (new equipment, opportunities of technical
and information means of education, etc.) — 49%. 15%
of the testees do not experience any lack of information.

Apparently, emphasis should be placed on Internet
technologies in working out studying-methodological
complexes, training and refresher courses, for the de-
velopment of modern competence of physical education
specialists. It is necessary to create ready-made high-
quality scientifically grounded and well-proven “edu-
cational products” for online studying. The disadvan-
tage of the current situation in using the Internet as the
main and only source of information for an instructor-
methodologist is that the overwhelming minority know
about the existence of specialized professional resources,
containing grounded information about the directions
and kinds of fitness. A sad example is “strength training’,
everything we traditionally classify as strength kinds and
athletic gymnastics. Everything displayed on the Inter-
net as “strength” at once leads far from real methods and
procedures of its development and is replaced by a “sur-
rogate” with suggestions on “sport diet” and additional
“extremely necessary means of building-up physique”.

It is worth noting that a necessary form of skill de-
velopment, provided by the Government, makes 20%
of the respondents remain supporters of traditional
courses in institutions of education, that are given the
right to exercise educational activity.

The standardization of the services provided, in-
cluding the field of physical education and sport, has
been long discussed by the international community.
Since the end of the 1980s, when TQM appeared, Japa-
nese scientists and managers have created the quality
control system, which was followed by the standards.
Today we know still existing Russian GOST (all-Union
State Standard), our Belarusian standard STB (Stand-
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ards of the Republic of Belarus), and a wide range of
other European and national (of independent states
for their internal market) standards relevant for other
spheres of economics. Belarus has no such a document
or standard regulating fitness services, and we decided
to learn the respondents’ attitude towards the follow-
ing question: “Do we need any standards in the field of
providing physical education and sport services?” 82%
responded affirmatively, 18% - negatively.

Here we see that in any way transparent require-
ments to the process of providing health improvement
and fitness services are demanded not only by clients,
which is obvious in accordance with the law “On Pro-
tection of Consumer Rights”, but also by instructors-
methodologists. That may result in everyone’s greater
responsibility for the whole process and, therefore, will
provide the security and safety of the fitness and health
services consumer. These provisions were marked by
the respondents in the field “briefly explain”

Conclusion

We think that the development of mass sport, sport
for everybody, fitness as a means of health improvement
is a prerogative of the Government via local authorities,
sport organizations, institutions at this level, and, of
course, the population.

In our opinion, fitness in Belarus functions inde-
pendently but unsystematically, it develops unilater-
ally - it is self-organized in the process and in the use
of fitness technologies only. The work on intentional
development of and managing this form of mass physi-
cal education within the system is necessary.
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COLUIAJIbHO-NEAATOrYHI NEPEAYMOBU
OYHKUIOHYBAHHA OITHEC-IHAYCTPII B BUTOPYCI

CagosBuikoBa B.B.

Binopycpkuit nep>xaBHuMit yHiBepcuTeT Hi3MyHOI KYIBTYpU

Pegepar. Crartsi: 7 c., 3 Tabn., 8 puc., 10 mxeper.

MeTo10 HaNIOI CTATTi € BUABNIEHHA TIepefy-
MOB I BU3SHaHHA (QiTHecy B AKOCTi popMaTy MacoBoro
bisMYHOrO BMXOBaHHSL.

Marepianu Ta MeTOmM. B onuTyBaHHi B3510 y4acTb 100
pecroHzeHTiB y Bini Bix 20 o 60 pokiB, 3 [OCBiZOM poboTH
Bix 1 o 40 poxkiB, moHas 60% pecrioHIeHTIiB MalOTh AOCBIT,
poboru Bif 5 no 20 pokiB i pisHy crenianizanio pob6oru 3
HacereHHsM (aepobika, cuia, KOHKYPEHTOCIIPOMOXHICTb,
cxigHi, BogHi Buau QisnaHoi akTMBHOCTI). 1151 06po6km na-
HUX BUKOPUCTOBYBaBcs MeTofi Kommoroposa-CMupHOBa.

Pesynprati. BinnosigHo o momuty aepo6ika i cumosi
TpeHyBaHH: 3aliMaloTh 1-e Micuie, 30% i 40% BigmosigHo. Ha
2-My Miclli y Hac B IIpOO/IeMHUX 30HAX BIIPaBU JJIA XKiHOK,
ITaBaHHA Ta akBaaepobika — 30% i 28% sigmoBigHo. Ha
3-My Miclli — CIIOPTUBHI Ta pyX/IMBi irpu, po3Tsxky — 18% i
13% Bignosigxo. Inmi popmu orpumanu meHie 8%. I[Ipen-

cTaBleHi popMU oLiHIOBaMCA B Hanax, Bci Oanu migcymo-
ByBanucs. B ninomy monut oninmoerscsa B 1,99+1,31 6ana
3 12 MOX/IMBYMX, 10 BKasye Ha Clieljianisariio mo po6ori 3
HaCeleHHsM 3 BUKOPVCTAHHAM (QiTHeC-TeXHOJOrI, 3aCHO-
BaHMX Ha 3—4 Bupax ¢isyyHOI aKTVBHOCTI.

BucHoBKM. PO3BITOK MacoBOTro CIOPTY, CIOPTY A7 BCIX,
¢itHecy Ak 3aco0y 03LOPOBIEHHA € IPEPOTaTUBOIO YPALY de-
pes MiclieBi opranu BIajiv, CHIOPTUBHI OpraHisallii, ycTaHOBU.

dirnec B Binopyci QpyHKIIIOHy€e He3a/Ie)XHO, BiH PO3BI-
BA€ETbCS B OTHOCTOPOHHbOMY IOPAJKY: CAMOOPraHi3yeTbCs
B IIpolieci BUKopucTaHHs QiTHec-TexHomorii. Heobxigna
pob6oTa 3 IITaHOMIPHOTO PO3BUTKY i yIIpaB/IiHHA Li€k0 Gop-
MO0 MacoBOro0 (hi3YHOTO BUXOBAHHS B CHCTEMI.

KnrouoBi cnosa: ¢isumuna kynbpTypa, crmoprt, ¢ir-
HeC, O3[OpOBIeHHs, (isMyHAa aKTMBHICTH, UIEHCTBO,
IHCTPYKTOpU-METOOVICTIL.

COLUUANDBHO-NEAATONMNMYECKUE NPEANOCDBLUIKIA
OYHKUMNOHUPOBAHUA OUTHEC-UHAYCTPUU B BEJIAPYCU

CagoBunkona B.B.

Benopyccknit rocygapCTBEHHBIV YHUBEPCUTET PU3NIECKON KYIbTYPhI

Pedepar. Cratps: 7 c., 3 Tab., 8 puc., 10 MICTOYHUKOB.

ITenbo HalIeli CTATHY AB/IAETCA BBIABIEHNE
IIpefIOChUIOK [IA IpU3HaHUA QUTHeca B KayecTBe popMa-
Ta MAacCOBOTO (PM3NYECKOTO BOCIMUTAHIISL.

Marepuansl u MeTofbl. B onpoce npuHAIO yyacTue
100 pecnioHzieHTOB B Bo3pacTe oT 20 mo 60 jeT, C OIBITOM
pabotsl ot 1 fo 40 net, 60mee 60% pECIOHAEHTOB UMEIOT
OIIBIT PaOOTHI OT 5 710 20 JIeT M PA3INYHYIO CIIelMaTN3alIo
paboTsl ¢ HacenenneM (aspobuKa, cuaa, KOHKYpPEHTOCIIO-
COOHOCTD, BOCTOUHBIE, BOJJHbIE BU/IbI QU3NIECKOI aKTUB-
Hoctn). s 06pabOTKM HaHHBIX MCIIONB30BAJICS METOR,
Konmoroposa-CMupHoBa.

PesynpraTel. B cooTBeTcTBUM CO cIIpocoM aspobuka
U CUJIOBble TPEHMPOBKM 3aHMMAIOT 1-e Mecto, 30% n 40%
cooTBeTcTBeHHO. Ha 2-M MecTe y HaC B IIpO6/IEMHBIX 30HAX
yIpaXHeHWsI IJIsl KeHIUH, I/IaBaHNe 1 aKBaaspobmka —
30% u 28% coorBercTBeHHO. Ha 3-M MecTe — ciopTUBHbBIE
U IIOJBVKHBIE UTPBI, PACTHKKM — 18% 1 13% cooTBeTCTBEH-
Ho. [Ipyrre ¢hopmel momyunm MeHee 8%. [IpencTaBieHHbIe

($hopMBI OLleHMBAINCD B 6ajIIax, Bce 6a/lIbl CYMMUPOBAJIACh.
B nenom cripoc ouennBaercst B 1,99+1,31 6amma u3 12 Bo3-
MO>KHBIX, YTO YKasbIBaeT Ha CIeLManns3aluio mo pabore ¢
Hace/eHMeM C UCITONb30BaHMeM (QpUTHEC-TEXHOMTOTUIL, OCHO-
BaHHBIX Ha 3—4 Bupax GU3NIECKOi aKTUBHOCTH.

BoiBoapl. PasButie mMaccoBoro cmopTa, CIoOpTa A
BceX, QUTHeca KaK CPefCTBa O3[JOPOB/ICHUA ABJLAETCA IIpe-
pOTraTNBOIl IPaBUTEILCTBA Yepe3 MeCTHbIe OPTaHbI BIACTH,
CIIOPTMBHBIE OPTaHU3ALUY, YUPEKAECHN.

®utHec B Bemapycn QpyHKUMOHUpYET HE3aBUCUMO, OH
pasBuBaeTCs B OGHOCTOPOHHEM IOPSAAKe: CaMOOPTaHM3Y-
eTCs B IIpoljecce YICIONb30BaHMY puTHec-TexHomormii. He-
obxopyMa paboTa 110 IJIAHOMEPHOMY PasBUTHIO Y YIIpaBiie-
HUIO 9TON HOPMOIT MacCOBOro GU3NIECKOTO BOCIUTAHNUS B
cucTeMe.

KnroueBsie cnoBa: ¢pusudeckast Kyniprypa, Ciopt, pur-
Hec, 0370poByIeHNe, $pusndecKas aKTUBHOCTD, YIEHCTBO,
UHCTPYKTOPBI-METOAMCTBL.
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Awnorania

Mera po60TH — BU3HAYNTY BifMIHHOCT] Y TeXHilli BUKOHaHHA 1031 Ti/la Ha IIOYATKY Bi/JIITOBXYBAaHHA y
CTiLi pO3TOHY IOHUX JIVXKHUKIB-CTpuOYHIB pisHOI KBasidikawii (cnopTMBHOI MiArOTOBIEHOCT]).
Marepianu i MeTogu. Y TOCTi/)KeHHI B3N YIacThb 22 IOHUX IVDKHUKIB-CTpUOYHIB BikoM 14-15 pokis
(rpyma MOMOAUIVX MVDKHUKIB-CTPUOYHIB) Iiff yac yeMmioHaTy YKpaiHu 31 cTpuOKiB Ha /IMKax 3 TPaMIUIiHa
(9 >xoBTH# 2010 p., cMT. BopoxTa, YkpaiHa) Ta 33 MUOKHUKIB-cTpUOYHIB BikoM 16-17 pokis (rpyma crap-
VX IVDKHUKIB CTPpUOYHIB), sIKi 6pany yuacTp y MbKHapofHMX 3MaraHHaAx «Lotos Cup», civens 2010 p.
ITpoaHani3oBaHO Bifle03annCcy BiIITOBXYBaHH:A 22 CIOPTCMeHiB BikoM 14-15 pokiB Ta 33 cnopTcMeHiB
BikoM 16-17 pokiB. [TapamMeTpy TexHiKM BUKOHAHHS CTPUOKIB Ha JVKaxX 3 TpaMIUIiHA Ta CIIOPTYUBHI pe-
3y/IbTAaTy OIIPallbOBaHi Ha OCHOBI BileoMaTepiaiB mepuIoi 3a/1iKOBOI cepii 3MaraHb.

PesynpraTn. Y 1mosi Tina Ha MoYaTKy BifjIITOBXYBaHHA iCHYIOTb TOCTOBipHi BinMiHHOCTI (p<0,001) y ce-
PefHiX 3HaYeHHAX BE/IMYMH BifIIoBifHMX nmapameTpis. [JlaHi BKa3yIoTh Ha Oi/IbLIy 3rpyNOBaHICTb Tina y
crioprcMeHiB 16-17 poki. CTpykTypHi koediljieHTn mepuroi KaHOHIYHOI [UCKpUMIiHAHTHOI (yHKIUii
BKasyIOTh, 10 QYHKIiA HaiOiIbII CYyTTEBO 3B’s13aHa 3 BenmmuuHoo KyTiB 10(v); 8((); 6(0): kyT Haxwmiy 0
HaIpAMKY PyXy MVDKHMKA BifjpisKa MPAMOI /IiHii, AKa IPOXOAUTD Yepes3 OCi KY/IbUIOBOTO J1 TOMi/IKOBO-
CTOIHOTrO cyro6a (v); KyT HaXmIy 10 HaIlpsAAMKY PyXy JIVDKHMKA Bifpiska mpsMoi /iHii, sSika IpoXonuThb
vepe3 31IM Tina it Bicb roMiIKOBOCTOIIHOTO cyr06a ({); KyT Haxuay rooBy BifHOCHO Tyny6a (0).
Cnoprcmenn 16-17 pokiB BifjpisHAIOTbCA Bijj clopTcMeHiB 14-15 pokiB 3a mapaMeTpaMu, 10 XapaKTepu-
3YIOTb 3IPYIIOBAaHICTb Ti/Na y BUXiTHOMY II0JIO)KEHHI II03M Ti/la — CTiilli Ha TOYATKY BiIITOBXYBaHHA.
BucnoBku. Ha ocHOBI HeHOpMOBaHUX KoeQilli€HTiB KAHOHIYHOI AMCKpUMIiHAHTHOI PyHKIHT MOXe 37iit-
CHIoBaTUCA Knacudikarisa cTaHy copMOBaHOCTI HABMYKM 3TPYHOBAHOCTI Ti/a y BUXiHOMY ITOTIOXeHHI
IIO3M Ti/la — CTiillli Ha IIOYaTKy BiflIITOBXYBAHHA y CIIOPTCMeHIB 14-17 pokis.

KnrouoBi cmoBa: cTpubKy Ha Kax, BiJIITOBXyBaHH, TeXHiKa, KiHeMaTHKa, IapaMeTpu.

Bctyn

CrpubKM Ha JIVDKaxX 3 TpaMIUIiHa — OfVIH
i3 CKIafHOKOOPAMHALIIHNX Ta BUCOKOTEXHIYHUX BU-
miB criopty. EQekTnBHICTD pyXoBuX fiit B ¢asi mompo-
Ty Ta ii epebir cyTTeBO 3aKeXaTb Bifj CBOEYACHOTO
Ta e(eKTMBHOIO BUKOHAHHA BifIITOBXYBAaHHS Bif
cromy tpammina (Arndt, Bruggemann, Virmavirta &
Komi, 1995). ¥ cnenianbHiit miteparypi HaBemeHi gaHi

© Kasmipyk A.B., banax B.I, Bnacos A.IL, Jloarpes A.O.,
Toscronor O.®., Credannmmn H.I., Xynoniit O.M., 2018.
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KYTOBUX IIapaMETPiB MO3M Tijla B CTiNlli pO3TOHYy Ta
IiJ] Yac BilIITOBXYBaHHA [/ Pi3HUX JOCITIIPKYBaHUX
TPYII BUCOKOKBai(ikoBaHmx cnoprcMeHis (Maryniak,
Tomczak, Dziubinski & Machu, 2002; Marges-Bruna
& Grimshaw, 2009; Puumala, 1995) npore ix Buko-
PUCTaHHA B IPOIeCi yJOCKOHA/NICHHS IOHUX JIVDKHU-
KiB CTpMOYHIB i Ha TpaMITiHaX MEHIIOI IOTY>XHOCTI
€ HepouinbHMM. Y my6mikaniax (Zanevskyy, Banakh,
2010; Kazmiruk, Stefanyshyn, Berezhanskyi, Zinkiv &
Banakh, 2016) HaBezeHi KiHeMaTH4Hi HapaMeTpyu O3
Ti/Ia Ha ITOYATKY BifllITOBXYBaHHA IOHMX JIVDKHMKIB Ha
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Tpamiutidi HS-75 Ta gBomapameTpu4Hy Mofenb, AKi
MOXXYTb OyTH BUKOPUCTaHI I MOIIYKY pe3epBiB Io-
MiMIIeHHs TeXHiIKM BUKOHAHHS Ta 301/IbIIeHHS ajlb-
HOCTIi CTPUOKIB.

Hari6inpmr BurigHa mepes BUKOHAHHAM PYyXiB Ha
CTOJI € cepepHs i HMU3bKA CTillKa, AKa 3abe3nevye I0-
TyXHe BipmroxyBaHHA (Puumala, 1995; Hoshino,
Koike, Sasaki & Tsunda, 2001). Husbka criiika cTBO-
PIOETHCA 3a PaXyHOK 3MEHIIEHHS BEIMYMHU KYTiB y
KOJIIHHOMY, TOMi/IKOBOCTOITHOMY Ta KYJIbIIOBOMY CY-
rno6ax. Ile 36inblye moTeHIian A1 NPOSABY IMIBKJ-
KiCHO-CM/IOBUX AKOCTEN B IPOLEC] BiJIITOBXYBAHHA
(Hoshino, Koike, Sasaki & Tsunda, 2001). ¥ cTpubkax
Ha JIVDKaxX 3 TPaMIUIIHa BBAXKA€TbCA, 1[0 3MEHIIEHHS
KyTa Yy TOMIJIKOBOCTOITHOMY CyI706i y cTiitni posro-
HY JI03BOJII€ PO3TAILyBaTy TaK, 110 3MEHIINTD HaIIPY-
JKEHHsA M f13iB IlepelHbOI YaCTVHM TOMINKM i CTeTHa.
Ile B cBOIO Yepry 3MeHIIye M A30BY BTOMY Ta CIIpMs€E
KPaIllOMY IIPOSIBY M SI30BUX 3yCWJIb IIifi 4YaC BYUKOHAH-
HA BifIIITOBXYBaHH:A. 3MEHIIeHHs BEeIMYMHI KyTa Ha-
Xuny Tynyba y KyabLIOBOMY CYI/Io6i BU3HAa4a€e aepo-
OVHAMIiYHi XapaKTePUCTUKM CTiliku posrony. Huspko
3TPYIIOBAaHE Ti/IO JIVMDKHMKA 3MEHIIYE OIIip 3yCTPi4HOro
HOBITps Mif Yac mepeMillleHHs Ha PO3TOHI i 36imblIye
UIBUIKICTD IepeMillleHHA.

Mema po6omu — BUSHAUUTU BiIMiHHOCTI y TexHiIi
BUKOHAHHA II03M Tilla Ha IOYaTKYy BiJIITOBXyBaHH:
y CTiiiLli PO3TOHY IOHMX NVDKHUKIB CTpUOYHIB pisHOI
kBasidikanii (CHOPTUBHOI MiATOTOBIEHOCT).

MeTopau i maTepiann

Yuacuuxku oocniomenns. Y ROCHIIXKeHHI B3AIU
y4acTb 22 IOHUX JVDKHMKIB-CTpUOYHIB BikoM 14-15
pokiB (rpyma MONOAIINX JIVDKHUKIB-CTPUOYHIB) Imif
Jyac 4yeMIioOHaTy YKpaiHM 3i cTpuOKiB Ha JDKax 3
TpamtiHa (9 >xoBTHA 2010 p., cMT. BopoxTa, Ykpaina)
Ta 33 MOKHUKIB-cTprOYHIB BikoM 16-17 pokiB (rpyma
CTaplIMX JIVDKHUKIB-CTpUOYHIB), sIKi Opanm y4acTh y
MiXKHapogHuX 3Maranssax «Lotos Cup», ciuens 2010 p.

Opeanizauis 0ocnionerns. IlapameTpy TeXHiKM BU-
KOHAHHs CTPUOKIB Ha IVKaxX 3 TPaMIUIiHA Ta CIIOPTYUB-
Hi pe3y/nbTaTy OIpalbOBaHi Ha OCHOBI Bifjeomarepia-
J1iB I1ep1Io]l 3a/1iKOBOI cepil 3MaraHb.

BinmeosHiMaHHs MPOBOAMUIOCS 32 TOTIOMOTO0 I -
posoi kamepu Canon S3 IS i3 gactoToro 60 I11, kame-
pa 6ya posrauioBaHa 360Ky Bifi cTO/IA TpPaMIUIiHa Ha
BificTani 20 MeTpiB NMepPIEHAMKYIAPHO [0 JIVDKHI 3a 3
MeTpHU [0 Kpar cTony. [opusoHTanbHa Bich Kamepu
posTalloBaHa IIifi KYTOM Haxmuly CTOMY. YIPOJOBX
3/IOMKI KaMepy 0b6epTau HaBKOJIO CBOEI BepPTUKa/Ib-
HOi oci. Hamu BpaxoByBanuch MeTEOpPONOTiuHi yMO-
BU, B SKMX IIPOBOAM/IACH BiJle03/I0MKa, Ta TeXHi4HI
BUMOTY JI0 1i IPOBEIEHHA, AKi JO3BO/AIOTH 3BECTU IO
MiHIMYMYy CUCTeMaTH4Hi Ta BUIIAJKOBI IOXMOKY, 1O
IIOB’sA3aHi i3 BIACTMBOCTAMY OITHKM Ta TEXHOJIOTIEI0
Bifeositomku. Jna MacmTabyBaHHA Bifeorpam Oyna
BCTAHOBJIEHA PO3MITKa OUCTAaHIii Iepeq IVDKHE Ha
cToni TpaMiutiHa (MXK KaMeporo Ta 00’ €KTOM 31IOMKN)
BusHauenHs skicHoi iHdopMaril, KinbKicHUX KiHeMa-
TUYHMX ITapaMeTPiB 3[1/ICHIOBANIOCA 3 BUKOPUCTaHHAM
Bi/leOKOMIT JOTepPHOTO aHaji3y. BBaxkanocs, mo Ha mo-
YaTKy BifIITOBXyBaHHA I103a Ti/la Oy/Ia TaKoIO X, KA
Oy’a Ha Kafipi IIolepegHbOMY [0 Kafpy, fe PikcyBao-
csl MiHeCEeHHA IOJIOKEeHHs 3arajibHOTO LIEHTPY Macu
Ti/JIa IV>KHMKA Ha CTOJIi TpaMIUIiHa.

HaMu BuKOpUCTOByBajlach 3alpOIOHOBaHa
(Zanevskyy & Banakh, 2010) TexHomOTist BUMipIOBaHb i
aHa/li3y TeXHiK!M BiJIITOBXYBaHHA Ha OCHOBI OIpallio-
BaHHA 300pa)keHb JIOTO Ti/la y MpOeKIlii Ha caritajJbHy
IUIOL/HY Ta BY3HAYEHHs KiHEMAaTMYHMX ITapaMeTpiB
i3 3acTocyBaHHAM KOMIT I0TepHMX Iporpam Paint Ta
Excel (puc. 1). Ockinbky nmuxi mip gac BifjmToBxyBaH-
HA He BiipMBalOTbCA BiJl JVDKHI Ha CTO/I TpaMILTiHa,
MO>XHa BBa)XaTy, IO JIVKi 3HAXO[ATHCA B TOPU3OH-
TaJIbHOMY IIOTIOKeHHi BiffHOCHO cronmy. CTpYKTypHY
CX€eMY Tija IVKHMKA B3ATO AK IVIOCKUI PO3Taly>KeHUI
HMIapHipHO-CTPYDKHEBUI TAHIIOT Y CK/IafJi BOCbMH J/1a-
HOK: CTOIIN 3 JIVDKEI0, TOMIJIKM, CTerHa, Tyny0a, TO/IOBH,

Puc. 1. CtpykTypHa cxema Tia cTpubyHa 3 TpaMIUIiHA Y IPsAMOKYTHI cucteMi KoopanHat Oxy po60doro moss
rpadivnoro pegaxTopa «Paint» Ta kiHemMaTH4Ha cxeMa Tifa MpKHUKA (3aHeBcbkumit, banax , 2010)
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Ijie4a, nepepIvIiydsa 1 pyku. JIaHKM Tifa yTBOPIOIOTD
MDX 06010 cyrno6u, ki MofieTtoeMO KiHeMaTUYHUMU
HapaMM IT ITOTO K/Iacy: p — TOMiIKOBOCTOITHMIL; § — KO-
TiHHUI f —Ky/abIIoBuit; b — miedosuit; b’ — MMitHUIL
a - MKTbOBMIT; M — MPOMeHe3all ICTKOBUI CyIoomu
(puc. 1). KooppmHaTu 1eHTpiB Mac TOMIOBU I CTOINU
BM3HAYAEMO 3a BiJIIOBIZHMMM MapKepaMy Ha II0IOMi
(Touka gc) i1 yepeBUKY (TouKa gp) moxHMKa. Cyrno6o-
Bi KyTH, a TAaKOX Ile YOTUPU KyTH, TapaMeTpy 103N
Ti/Ia IVDKHYUKA OOYMCITIOI0TBCA 32 TPUTOHOMETPUYHU-
Mu popmynamim.

OTox, 103a Tia MVKHNMKA BU3HAYAETHCS ITapaMe-
TpaMIu 110 BifIOBifaoTh cyrno6HnM kyrtam (a, S, y, 6,
¥, ¢, T), sKi 300pa)KeHO Ha KiHeMaTH4Hill cxeMi Tina
mkHuKa (puc. 1). TakoX DOZaTKOBO BUKOPUCTAHO
YOTUPY NApaMeTpy, AKMMM JOLTbHO XapaKTepusy-
BaTy 103y cTpubyHa. Ille KyTn Haxm1y fo HaIpAMKY
PYXY /VDKHMKA (Ha CTOMI TpaMIUIiHa — Iie 3 HaXMUJIOM Y
10+12° mo ropmsoHTasi) Bifpi3kiB mpAMMX JiHii, AKi
IIPOXOJATD Yepe3 OCi TOMIJIKOBOCTOITHOTO 11 IIJIEY0BO-
ro cyrno6iB (KyT @), TOMiZIKOBOCTOITHOTO i1 Ky/IbIIO-
BOTO CyI7106iB (KyT V), 4epe3 BiCb TOMiTKOBOCTOITHOTO
cyrnoba it meHTp Mac Tima (Kyt (), uepe3 3arajabHUil
HeHTp Mac Tina i nentp cromu (£); a Takox yepes oci
KY/IBLIIOBOTO I IIJIEYOBOTO CYINOOIB (KYT k).

Cmamucmuvunuii anani3. JIna BU3HaYEeHHS CTaTU-
CTUMYHOI JOCTOBIPHOCTI BifIMiHHOCTE! y IapaMeTpax

MDK IpylaMy BUKOPUCTOBYBAaBCA NUCKPMMIiHAHTHUIN
aHasli3 1 MeTop HaOMKYINX CycifiB.

Pe3ynbTaTn fOCNiAXKEHHA

Ha ocHOBi ompaljfoBaHHs CTaTUCTUYHOTO aHaJIi3y
JAHMX TEXHIKM BMKOHAHHA BiIIITOBXYBAHHA Yy I10YAT-
KOBill (pasi (CTiiiLi po3roHy) y IOHUX CTPUOYHIB Ha K-
’Kax 3 TpaMIIiHa, BEIMYMHY ITapaMeTPiB, 10 XapaKTe-
PU3YIOTh 3rPYNOBaHICTh Tijla Y BUXiTHOMY IIOJIOKEHH]
IIO3M Ti/la — CTillIli Ha ITOYATKY BifIITOBXYBaHHA IIpEf-
cTaBJieHi y Tabmmui 1.

Y nosi Tina Ha MOYaTKy BifIITOBXYBaHHA iCHYIOTb
mocroBipHi BigminHOCTI (p < 0,001) y cepenHix 3Ha4YeH-
HAX Be/IMYVH BifIOBifHMX MapaMeTpiB. [laHi BKa3yIoTh
Ha OiIpIIy 3TPYIOBAHICTb Tifa y crioprcMenis 16-17
POKiB.

[ BUABIEHHS 0cOOMMBOCTeEN 3MiHM 1TO3U Tila y
CIIOPTCMEHIB y 3aJIe)KHOCTI Bif kBaidikauii 6yB mpo-
BeJleHMII AUCKpUMiHAHTHUI aHasi3. [lepiia kaHOHIY-
Ha (pyHKIIif NMOACHIOE Bapialilo pe3ynbraTiB Ha 100%,
1O CBif4MTH IpO i BUCOKY iHPOpMAaTUBHICTD (r=,924)
(mmB. Tabm. 2). Marepianu aHami3y KaHOHIYHMX (YHK-
111 BKa3yIOTb Ha CTUTUCTUYIHY 3HA4YLIiCTh IIE€PILO] Ka-
HOHiuHOI ¢yHKuii (A=,146; p=0,001). ITepmma ¢pynkuia
Ma€ BMCOKY AVICKPMMIiHaHTHY 3[aTHICTb i 3Ha4eHHHA
B iHTepnpeTalil BifTHOCHO TeHepalbHOI CYKYIHOCTI
(Tabm. 3).

Ta6muus 1. ITapamerpu mo3u Tina MDKHUKA Ha IIOYATKY BiAIITOBXYBaHH: y CTPUOYHIB Ha JMDKax 3 TpaMIUTiHa

. JIam6pa
ITapamerp Bix N X S Vinkca F P

16-17 33 63,44 8,18

LM ,819 11,715 ,001
14-15 22 55,79 8,01
. 16-17 33 52,79 4,34

1 xyT a ,511 50,725 ,000
14-15 22 61,48 4,58
. 16-17 33 74,08 7,62

2 XyT B ,561 41,411 ,000
14-15 22 86,78 6,42
. 16-17 33 34,51 4,31

3 KyT Y ,738 18,835 ,000
14-15 22 29,59 3,80
. 16-17 33 9,56 4,45

4 xyT \ ,898 6,030 ,017
14-15 22 5,84 6,81
. 16-17 33 8,32 4,71

5KyT 0] ,986 ,755 ,389
14-15 22 9,39 4,15

. 16-17 33 -3,68 8,284

6 KyT 0 ,403 78,390 ,000
14-15 22 -21,50 5,52
. 16-17 33 13,51 5,56

7 KyT K ,613 33,420 ,000
14-15 22 4,75 5,48
. 16-17 33 74,41 3,52

8 KyT 6 ,385 84,784 ,000
14-15 22 83,97 4,14
. 16-17 33 60,67 3,51

9 KyT w ,610 33,903 ,000
14-15 22 66,44 3,74
. 16-17 33 100,58 3,24

10 kyT v ,329 107,939 ,000
14-15 22 111,30 4,41
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Ta6muusa 2. KanoniuHa ayickpuminantHa QyHKuisa. Brachi
3HAYeHH

. Bnacui % MOSICHEHOT Kymy- Kanouis-
OyHKI1ia NATUB-  Ha Kope-
3HAYEeHHS pucnepcii . b
HUit % AL
1 5,837 100,0 100,0 ,924

Ta6mmusa 3. KanoHiuHa auckpuMiHaHTHA QYHKIiA.
Bepudikania

Ilepesipka CTymneHi
byl JIambpma  X-KBagpar cBoGomu
1 ,146 91,314 11 ,000

Y tabmui 4 HaBefeHi HOpMOBaHi KoedillieHTH Ka-
HOHIYHOI AMCKpUMiHaHTHOI QYHKIII, AKi HO3BONAIOTH
BM3HAUUTH CIIiBBiIHOIIEHHA BK/IAJly 3SMiHHUX Y pe€3y/ib-
tar QyHKUii. 3 HaOi/IBIIINM BK/IaZIOM B IIepIIly KaHOH{Y-
HY QYHKIII0 BXOIUTH 3Ha4eHHs KyTiB 10(v); 7(k) i 6(0).
o BKasye Ha IPIOPUTETHY BaXK/IMBICTh TAKMX BEIMINH
AK: KyT HaXWIy [0 HaIpsAMKY pyXy /JVDKHMKA Bifipiska
IIPAMOI JIiHii, KA IPOXOAUTh 4epe3 OCi Ky/IbLIOBOIO 1
TOMIJIKOBOCTOITHOTO CYIZIO6iB (V); KYT Haxmiy Tymyo6a,
TOOTO Bifpiska MpsAMOI, siKa IPOXOANUTH Yepes 0Ci Ky/b-
ILIOBOTO J1 IVIEYOBOTO CYITIO0iB, 1O HAIPSMKY PYXY JIVXK-
HMKa (K), KyT HaXVIy TOlOBM BiTHOCHO Tyiyo6a (0).

Y rtabnuni 4 HaBefeHi CTPYKTYpHI KoedilieHTH
HepIIoi KAHOHIYHOI AMCKpUMiHaHTHOI QyHKII, AKi €
koedinientamn Kopemsanii 3MiHHNX 3 QyHKIi€w. Tak,
GbYHKIIiA HaOIBII CYTTEBO 3B’A3aHA 3 BIMYMHOIO KY-
1iB 10(Vv); 8(C); 6(0): KyT HaXWMITY O HAPSAMKY PYXY JIVDK-
HIKa BifipisKa NpsAMOI JIiHil, AKa IPOXOANUTb Yepes oci
KY/IBLIIOBOTO i TOMiJIKOBOCTOITHOTO CYITI00iB (V); KyT
HaxXuIy /0 HaIIPAMKY PyXy JIVDKHMKA BifipisKa IIpAMOI1
7iHii, AKa npoxoanuTd Yepe3 3LIM Tina 71 Bich TOMiIKO-
BOCTOIHOTO cyro6a (Q); KyT HaxwIy To/oBY BiTHOCHO
tyny6a (0). CioprcMenu 16-17 pokiB BifjpisHAIOTHCA
BiJj ciopTCMeHiB 14-15 pokiB 3a mapameTpamy, 1110 Xa-

Ta6mmus 4. Koedinientn puckpuminanTHOl QyHKIIT

Hopmosani Crpykryphi
Mapamerpi HOSHa‘I.eHHﬂ Koe(biuie'HTn Koe(l)iuie'HTn
KYTiB OyHKIiA OyHKIiA
1 1

Lim ,023 -,195
1 xyT a’ -,416 ,405
2 KyT B ,142 ,366
3 KyT A ,119 -,247
4 KyT vy ,087 -,140
5 KyT ¢’ ,046 ,049
6 KyT 0 -,501 -,503
7 KyT K -,628 -329
8 KyT r -,334 ,523
9 KyT w’ ,440 ,331
10 kyT v’ 1,237 ,591
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PaKTepU3YIOTh 3TPYIIOBAHICTD Tijla Y BUXiZHOMY IIOI0-
>KEHHI 11031 Ti/Ia — CTiillli Ha ITOYaTKY BifIITOBXyBaHHs.

Ha ocHoBi HeHOpMOBaHMX KOoedil[i€HTiB KaHOHIY-
HOI JVICKpUMiHaHTHOI QYHKIiI 371i/iCHI0OETbCA Kmacui-
Kallisi pe3y/bTatiB 6ioMexaHiYHOrO aHasi3y 3rpyIoBa-
HOCTI Ti/Ia y BUXi[IHOMY IIO/IOKEHH] 1031 Tijla — CTilimi
Ha [I0YaTKY BilIITOBXYBaHHA (Ta0/1. 5). 3HaYeHHS IIeH-
TPOIfiB Ipym A/ nopiBHAHHA: 1 rpyma (15-16 pokiB)
=-1,936; 2 rpyna (14-15 pokiB) = 2,905.

Ipaciunmit MmaTepian HaBefeHuI Ha puc. 1 migTBEp-
IKy€e MOX/IMBICTD Knacudikalii crany cpopMoBaHO-
CTi HAaBMYKM 3TPYIOBAHOCTI Tijla Y BUXifITHOMY IIOJIO-
JKEHHI I103M Ti/la — CTiJLi Ha [T0YaTKY BilLITOBXYBaHHA
y crnopTcMeHiB 14-17 pokis.

Ta6muusa 5. HeHopMoBaHi koedilieHTH KaHOHIYHOI
IVCKpUMiHaHTHOI QYHKII

ITapameTrpu Ilo3sHayeHH:A KyTiB (I)ynlxui;l
Lim ,003
1 xyT a’ -,094
2 KyT B ,020
3 KyT A ,029
4 xyT Yy’ ,016
5KyT ¢’ ,010
6 KyT 0 -,069
7 KyT K’ -, 114
8 KyT & -,089
9 KyT w’ ,122

10 kyT v’ ,330
(Koucranra) -32,595

Predictor Space

Built Model: 3 selected predictors, K = 3

Focal
®No
®ves

20,00 - PR R oy Type
o £, ' @ Training
10,00 0;__ & : A Holdout
- .
0,00 ' .
b 0030 00 5 b, . Target:
5—10,00— @ o 0. 1 Fpyna
o oGl 02,00
-20,00 ' ® @1,80
’ 'y @1,60
e 2 %cad 1,40
-30,00] o :.' IUPTTL N R 8120
HPPEE! - )
® @ Q1,00
-40,897 Tle
L0 5 .
2 : i)
QOO‘?QOO 300 90,00 20
2, 9’12 0,00 1%
#, 0o Qa0 1107 10w

Select points to use as focal records

Puc. 1. Ipadiune BizoOpaxkeHH: pe3ynbTariB Kinacuikamii.
Mertop Hat6MOKINX CYCifiB
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Anckycis

Ha ocHOBi cTatucTM4HOrO aHanmisy gaHuX TEXHi-
KJ BMKOHAQHHS BiJIITOBXYBaHHA y IOYaTKOBiil ¢dasi
(cTiitni pO3roHy) BCTAaHOBJIEHO, 1110 Y IOHUX CTPUOYHIB
Ha JIVDKax 3 TPaMIUTiHA iCHYIOTb JJOCTOBipHi BifMiHHO-
cTi (p < 0,001) y cepenHix 3HaYeHHAX BeIMYNH BifIIoO-
BiflHUX MapaMeTpiB. Pesynbratn BKasyoTh Ha 6inbury
3TPYIIOBAHICTD Ti/Ia y cHOPTCMeEHiB 16-17 pokiB.

Pesynbrati gocmimKeHHA BKa3ylOTh Ha CTaTUCTHY-
HY JOCTOBipHY BigMiHHICTB (p < 0,001) y BemmumHax
IapaMeTpiB KyTiB, 110 BM3HAYAIOTh 3IPYNOBaHICTh
1IO3M Tijla IVOKHMKA, Ta po3TamyBaHHA 3LIM B criifi
PO3TOHY Ha IOYaTKy BilIITOBXYBaHHA MIX I'PyllaMu
MOJIOAIINX | CTapIIMX MVKHUKIB-cTpuOYHIB. Takox
BE/IMYVHM IIApaMeTPiB ITO3M Tijla Ha IIOYATKY BiJIITOB-
XyBaHHS CTapIIuX — 6i7blI KBamTihiKOBaHUX JIVDKHU-
KiB-CTpUOYHIB, 110 XapaKTepMU3yIOTh 3IPYNOBAHICTH
TiJla, € MEHUIVIMY, y TIOPiBHAHHI 3 IPYIOX0 MOJIOJUINX
cnoptcMeHiB. 1li BigMiHHOCTI BKa3yloTh Ha pe3epBu
I ynockoHaneHHs TexHikn. Ille 6inpura BigMiHHICTD
CIIOCTEPIra€TbCA Y BEMMYMHAX ITOKa3HUKIB KyTa y TO-
Mi/IKOBOCTOITHOMY, KOJMIHHOMY CYI700ax Ta Haxmioy
Bifipi3ka IpsMOi, AKa cronydae 31IM Ta Bicb ToMinKo-
BOCTOITHOTO CYI7I00a BITHOCHO HAIIPAMKY PYXY Y IOHUX
NVDKHUKIB-CTPUOYHIB 13 HIDKHIMU MeXXaMy BeTVYMH
BiINOBiHMX MapaMeTpiB MaTeMaTMYHOI MOJieNi pos3-
po6nenoi Zanevskyy, Banakh (2010).

Orpumasi pesynpTaTy HiATBEpPAXYIOTh AaHI PO
Te, 110 3MeHIIeHHA BucoTu Haxmuny 3UM Ha nmouyaTky
BiJIIITOBXYBaHHA Y CTATUYHOMY IIOJIOXKEHHI 3MEHIIyE
HaIpy>XeHHs M f3iB IepegHbol YacTMHU TOMINKM i
CTeTHa Ha [T0YaTKY Bi/JIITOBXYBaHHs Ta CTBOPIOE Oi/lb-
NIl TOTeHIIia/l HAllPy>KeHHs M A31B, IPOSB CUIN Y
IOJA/IbIIOMY BMKOHAHHI BifJIITOBXYBaHHA. 3MEHIIEH-
Hs BE/IMYVMH KYTiB Y TOMIIKOBOCTOIIHOMY, KO/IIHHOMY,
KY/IBIIOBOMY CYII00aX CIPUAIOTh 3MEHIIEHHIO KyTa
HaxmlIy Tyny6a BiJHOCHO HaIPsAMKY PyXy Ta IIOKpa-
LIYIOTb aepOJMHAMIYHI BIaCTUBOCTI ITO3M JIVDKHMKA, a
OT)Ke 30i/IbIly€e MBUAKICTD PYXY, 1O ZO3BOJIAE 30i/b-
IWNTK KOBXUHY cTpubka (Janura, Cabell, Elfmark &
Vaverka, 2010; Vodicar, Coh & Jost, 2012).

Y po6orti npumyckanocs, o Ha OCHOBI JJUCKPU-
MiHAaHTHOTO aHa/i3y MOX/INBO KIacuikyBaTu Cropr-
CMEHIB 3a piBHEM 3IPYIIOBAHOCTI Tijla y BUXiJHOMY
ITOJIOXKEHHI 103U Tijla — CTiliLi Ha ITOYATKY BifIITOBXY-
BaHHA. Y pe3ynbTaTi aHa/li3y BCTaHOBJIEHO, 1O Iepilua
KaHOHIYHa (PYHKIIiA MOSACHIOE Bapiallilo pe3ynbTaTis
Ha 100% (r=,924) i Ma€ BUCOKY AVICKPUMiHAHTHY 37aT-
HICTb i 3HaYeHHA B iHTepIIpeTallil BiTHOCHO TeHepalb-
HOI cyKymHocTi (A=,146; p=0,001). 3anponoHoBani
IapaMeTpy II03Y Ti/la MKHUKA € iHQOopMaTUBHIMM
II/IST OLIIHKU eq)eKTMBHOCTi CTilIKM Ha IIOYaTKy Bifi-
IITOBXYBAaHH:A IOHMX JVDKHUKIB-cTpubOyHiB. OTprmani
IaHi JOMOBHIOITH BilOMOCTi PO e(eKTUBHICTbh BUKO-
PUCTaHHA METOZIB MOJENTIOBAHHA B NVDKHOMY CIOPTI
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Chardonnens, Favre, Cuendet, Gremion and Aminian
(2013), Goyal and Ojha (2011), Haghiabi (2017).

Ha ocHoOBi pesynbraTiB 6ioMexaHi4YHOTO aHayi3y
OTPMMAaHI perpeciiiHi Mofieni, AKi JarTb MOXXIUBICTb
BU3HAYUTHU JO AKOTO KjacCy HifiITOTOBIEHOCTI BijHO-
CUTBHCA IOHMI CIIOPTCMEH i 3KOperyBaTyl HaB4YajIbHO-
TpeHyBa/lIbHMit nponec. HaBegeni pesynbraTii MOXYTh
OyTy BMKOpUCTaHi TpeHepaMu MjsA IefaroriyHOTo
KOHTPOJIIO 33 TEXHIKOI0 BUKOHAHHA BiJlIITOBXYBaHHS Y
HOYaTKOBII (pasi (CTiilli pO3roHy) IOHUX CIIOPTCMEHIB.

BucHOBKM

CrpykrypHi koediljieHTy nepuioi KaHOHIYHOI fAnC-
KpMMiHaHTHOI QYHKIIiI, BKa3ylOTh Ha Te, 1[0, PYHKIIiA
Hal61/IbIII CYTTEBO 3B sI3aHa 3 BeIMYMHOIO KyTiB 10(V);
8((0); 6(0): Kyt HaxmIy ZO HAIPSAMKY PYXY JIVDKHMKA
Bifjpi3Ka IIpsAMOI JIiHil, AKa IPOXOJUTD Yepes OCi Kylb-
IIOBOTO J TOMi/IKOBOCTOITHOTO CYI/I00iB (V); KyT HaXu-
Iy 1O HaIIPAMKY PYXY /IVDKHMKA BifipisKa IPpAMOI JIiHil,
AKa npoxoauthb yepe3 31IM Tina it Bich TOMinTKOBO-
cromnHoro cyrno6a ((); KyT HaXuay TOI0BM BiTHOCHO
tyny6a (0). Coprcmenn 16-17 pokiB BifpisHAOTbCA
Bij copTcMeHiB 14-15 pokiB 3a mapameTpamu, IO Xa-
PaKTEpUSYIOTh 3TPYNOBAHICTD TijIa y BUXiJHOMY I10/I0O-
>KEHHI 1031 TiJIa — CTiliLli HAa HOYaTKY BifIITOBXYBaHHA.

Ha ocHoBi HeHOpMOBaHMX KOoedillieHTiB KaHOHIY-
HOI JYICKpYMiHaHTHOI QYHKIIiI 371iiCHIOEThCS Knacui-
Kallis pe3y/nbTaTiB 6i0MeXaHIYHOrO aHasIi3y 3rpyIHoBa-
HOCTI TiJIa y BUXiJITHOMY IIOJIOKEHH] [TO3M Tijla — CTilni
Ha TI0OYaTKY BifLITOBXYBaHH:A. 3HAUe€HHA LIEHTPOifiB
TPy /1 OpiBHAHHA: 1 rpyna (16-17 pokis) = -1,936;
2 rpyma (14-15 pokiB) = 2,905.
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PACNMO3HABAHUE OBPA30OB: MAPAMETPbI MO3bl TEJIA
B CTOMKE PA3rOHA B HAYAJE OTTAJIKUBAHUA

Kasmupyk A.B.!, banax B.J1.%, Bracos A.Il1.%, JlonatbeB A.A.*, ToBcToHOT A.D.5,

Credanmmmu H.J1.%, Xynoneit O.H.’
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Ilenp paboTBI — ONpeneNnTb pasINdd
B TeXHJKe BBITIIOIHEHN TI03bl Tejla B Hadajie OTTa/lIKu-
BaHMA B CTOJKE PasrOHa IOHBIX JIbDKHUKOB-IIPHITYHOB
pasnmMyHON KBamUpUKanyuy (CIOPTUBHON ITOATOTOB-
JIEHHOCTH).

Matrepuansl 1 MeTOAbI. B MccnefoBanny npuHA-
JIM y9acTye 22 I0HBIX JIbDKHUKOB-TIPBITYHOB 14-15 et
(rpynma Mmaflnx IbDKHUKOB-IPLITYHOB) BO BpeMsd
YeMIMOHaTa YKpauHbI 10 IPbDKKaM Ha JIbDKaX C TPaM-
winHa (9 oktabpsa 2010, c. Bopoxra, Ykpanna) u 33
JIBDKHUKOB-TIPBITYHOB B Bo3pacTe 16-17 et (rpymma
CTapIINX JTbDKHUKOB-IIPHITYHOB), KOTOPbIe IPUHMMA-
IV y9acTVe B MEXXIYHAPOISHBIX COPEeBHOBaHMAX «Lotos
Cup», aaBapp 2010 r. I[TpoananusupoBaHbl BULeO3a-
IJCY OTTANIKMBaHUA 22 CIIOPTCMEHOB B BO3pacTe 14—
15 net n 33 cnopTcMeHOB B Bo3pacTe 16-17 net. Ila-
paMeTpbl TEXHMKV BBIIIOTHEHMSA IIPBDKKOB Ha JIbDKaX
C TPaMIUIMHA 1 CHOPTUBHbIE pe3y/IbTaThl 00paboTaHbI
Ha OCHOBE BU/IeOMaTePHasIioB IIEPBOJ 3aU4€THON cepumn
COPEBHOBAHMUIL.

Pesymbrarbl. B nose Tema B Hadane OTTa/lKuBa-
HYS CYIECTBYIOT JOCTOBepHble pasmmuus (p < 0,001)
B CpeJHUX 3HAaYeHUAX BEINYMH COOTBETCTBYIOIINX
nmapaMeTpoB. JJaHHbIE YKa3bIBAIOT HA OOJIBLIYIO TIJIOT-
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HOCTb I'DYIIIMPOBKM Te€fa ¥ CIIOPTCMEHOB 16-17 fer.
CTpyKTypHBIe K03 PUIMEeHTHI TepBOil KAHOHNYIECKO
AVCKPYIMMHAHTHOM (QYHKIMM YKa3bIBAIOT, 4YTO QYHK-
151 Hanbosiee CYI[eCTBEHHO CBsI3aHa C BeIMYMHOI
yrnos 10 (v), 8 (€), 6 (0): yron HakoHa K HAIIPaBIEHNIO
OBVDKEHNA NMBDKHIKA OTpe3Ka NPAMON IMHNUY, IPOXO-
AsALIeil Yepe3 ocu Ta300eIPEeHHOT0 Y TO/IEHOCTOITHOTO
CycTaBoOB (V); YTOl HaK/IOHA K HAIlpaB/IeHNIO IBYDKE-
HIA TBDKHMKA OTPe3Ka IMPAMOIL IMHNUY, TIPOXOAALLeN
uepe3 OLIM tena u och ronexHocromnHoro cycrasa (();
YTOJI HaKJIOHa TOIOBBI OTHOCUTENbHO TynoBuia (0).
CnopTcMeHbl 16-17 y1eT OTIMYAIOTCA OT CIOPTCMEHOB
14-15 ner mo mapameTpaM, KOTOpPble XapaKTepusy-
I0T TPYIINIMPOBKY Te/la B MCXOJHOM IOTIOKE€HUY 1103l
TeJIa — CTOJIKe B HaJyajie OTTA/IKMBaHUA.

BoiBopbl. Ha ocHOBe HEHOPMMPOBAHHBIX K03(-
bULMEHTOB KAHOHNYECKO JUCKPYMIHAHTHON (YHK-
IV MOXKET OCYIeCTB/IATCA KIACCUPUKALUA COCTOS-
HYA cOPMUPOBAHHOCTY HAaBBIKA IPYIIMPOBKU Tela
B JICXO[THOM IIOJIO>KE€HUM II03bI Te/la — CTOJKe B Hadaje
OTTA/IKUBAHUA y CIIOPTCMEHOB 14-17 j1eT.

KnrouyeBble c1oBa: MPbDKKM Ha JbDKAX, OTTa/IKU-
BaHNA, TEXHMKA, KMHEMaTHKa, TapaMeTphL.

219



ISSN 1993-7989 (print). ISSN 1993-7997 (online). Teopis ma memoouka ¢izu4Ho20 suxosdaHHs. Tom 18, N2 4

PATTERN RECOGNITION: PARAMETERS OF BODY INRUN
POSITION AT THE BEGINNING OF TAKE-OFF
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The purpose of the paper is to determine
the differences in the technique of body inrun position
at the beginning of take-off in junior ski jumpers of dif-
ferent qualifications (athletic preparedness).

Materials and methods. The study participants
were 22 junior ski jumpers aged 14-15 (a group of junior
ski jumpers) during the Ukrainian Ski Jumping Cham-
pionship (October 9, 2010, Vorokhta, Ukraine) and 33
ski jumpers aged 16-17 (a group of senior ski jumpers)
who took part in the international competitions “Lotos
Cup” in January 2010. The study analyzed the videos
of take-offs of 22 athletes aged 14-15 and 33 athletes
aged 16-17. The parameters of ski jumping technique
and sports results were processed on the basis of video
materials of the first competition series.

Results. There are significant differences (p<0.001)
in the mean values of corresponding parameters of the
body position at the beginning of take-off. The data
point to a tighter tuck of the body of the athletes aged
16-17. The structure coeflicients of the first canonical

discriminant function indicate that the function is most
significantly related to the values of angles 10 (v); 8 ({);
6 (0): the inclination angle of the segment of the straight
line passing through the axes of the hip and ankle joints
(v) towards the direction of the skier’s movement; the
inclination angle of the segment of the straight line
passing through the general center of body weight and
the axis of the ankle joint ({) towards the direction of
the skier’s movement; the inclination angle of the head
towards the trunk (0). The athletes aged 16-17 differ
from the athletes aged 14-15 by the parameters char-
acterizing the body’s tuck in the starting position - the
position at the beginning of take-off.

Conclusions. The unstandardized canonical discri-
minant function coefficients can be used to classify the
levels of proficiency in the body’s tuck in the starting
position — the position at the beginning of take-off in
athletes aged 14-17.

Keywords: ski jumping, take-off, technique, kin-
ematics, parameters.
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