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OI3NYHE BUXOBAHHA PISHUX TPYTT HACEJIEHHA

BTOPVHHA NPO®INIAKTUKA NOPYLLEHDb 30PY CTYAEHTIB
3 MIOMIEK CEPEAHbOIO CTYNEHA 3ACOBAMMU NIKYBAJIbHOI
®I13UYHOI KYNIbTYPU B YMOBAX NMPO®ECINHOIO NILEIO
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AHoTamnia

MeTa [OCTif)KeHHA: BIPOBA)KEHHs B HABYa/JIbHUII IIPOLIEC JIillel0 MporpaMu MpodiTakTUKA IOPYLIEHb 30py A/
CTYIEHTIB TPyl PU3UKY Ta BUSHAYEeHHS il eeKTMBHOCTI Ha MifiCTaBi JMHAMIKY KOMIITIEKCHOI 6a/IbHOI OLIIHKY CTYIIeHs
PY31Ky BUHMKHEHHS 30POBOI IIaTOJIOTII.

Marepiann i metopu. ITin cioctepeskeHHsIM 3HaxopuBces 91 crymeHT (35 xmonuis Ta 56 giByar). [s mposeneHHst ¢op-
MYIOYOTO eKCIIepUMEeHTY 0y/I0 BUALIeHO JocmimKyBany rpymy (IT), 10 ocib (3 marosorieo opraHa 30py, ki BUKOHYBaIu
pospobieny npodinakTudHy mporpamy, 4 xaomnis Ta 6 gisdar) Ta KoutponpHy (KI'), 10 oci6 (3 martonorielo opraHa 3opy,
SIKI HaBYa/IMCs 32 3BMYAITHOI0 IPOrpaMoro, 5 xytoniiB ta 5 fisyar). EdexTuBHiCTD mporpamu oljiHoBanach 3a 3MiHamMu
Cy6’€KTUBHOI OLIIHKM CTYAEHTaMIU CBOTO 30pOBOro KoM OopTy. [I/1s1 OpieHTOBHOI OLIiHKM TPUIMHHO-HACTIIKOBOTO 3B A3KY
MK fAifounM (GaKTOpOM Ta BUHUKHEHHSIM edeKTy 6yB BUKOPMCTaHMII MOKAa3HUK BifHOocHOro pusuky (RR). Buxigui
XapaKTepPUCTVKI HOPIBHIOBAINCA MDK IPyIaMi 3 BUKOPUCTAHHAM TecTiB X2 (6iHapHi sMiHHI), t - TecTu (HemepepBHi
3MiHHI), TecT MaHHa- YiTHI /11 IOPiBHAHHSA PO3IOALTY IOPSAKOBUX 3MIHHNUX Ta TeCT Y1IKOKCOHa (I10B’s13aHi BUOipKu).
Pesynbrarn. B KI'y nunamini HaB4anbHOro poKy IpMpicT 6aabHOI oLiHKM 30poBoi BToMu ckas 90,6+10,3 %. ITpnu 11p0-
My cTyfgenTy [II' SMEeHIIMIN BUPa>KeHICTh Ta HAABHICTh CKapr Ha CTOMJIEHHA 30POBOro aHajisaropa. ¥ [II' koMmIiekcHa
6abHa oljiHKa BiporinHo sMeHumacs 3 9,8+0,8 1o 7,2+0,9 ym.on. BnpoBamxena npodinaktidHa mporpama Masa mosu-
TVBHMII BIUIUB Ha CKapry «6a)kKaHHs HaOIM3UTH TEKCT B0 odeil» (BimHOocHMII pusuk (RR) = 6,0, X2=5,6, p<0,05), «BigayTTs
HagBHOCTI OKpeMMX IlepiofiB 3MiH rocTporu 30py» (BigHocHmit pusuk (RR) = 3,5; x2=5,1, p<0,05) Ta 3ara/ibHy OLHKY
omuryanbHuKa (BigHocHmi pusuk (RR) = 7,0; x2=7,5, p<0,01). B pe3ynbraTi 3acToCyBaHHA 3alIpONOHOBAHOI IPOrpaMu
3a pe3y/IbTaTaM! OIMTYBaHHA CTYAEHTIB 3 IATOJIOTi€l0 OpraHa 30py BifMideHo gocToBipHe (p < 0,05) mifBuieHHA piBHA
Npale3faTHOCTI 30pOBOrO aHali3aTopa.

BucHoBku. BripoBapkeHHA MpodiIaKTUIHOI IPOrpamMit A/is CTYAEHTIB IpodeciifHoro Jiljefo 3 IaTOMOTIE0 OpraHa 30py
HO3NTUBHO BIIMBAJIO Ha IX Cy6’€KTUBHY OL{HKY IIpalle3AaTHOCT] 30pOBOTro aHami3aTopa.

KmrouoBi coBa: mineit; Mionis; nikyBanbHa ¢disnyHa KyIbTypa.

& Xyponiit, O.M., 2016; Xu, SJ., Wan, YH., Xu, ZH,,
Zhang, H., Xu, L., Wang, B., & Tao, FB., 2016). Onnax B

Bctyn

3rigHo manum BOO3 y rmo6anpHux
MacmTabax MOXKHa HOINepeRnTy abo BUTIKYBaTH [0
80 % ycix BUIa[KiB MOpylleHHA 30py. Baxxnmsum Ha-
IpPSMKOM Iii€l poOOTH BM3HAYEHO IPOBEfIEHHS KaM-
MaHill CaHITApPHOTO MPOCBITHUILTBA CTOCOBHO BaXKJ/IN-
BoCTi 30poBoi QyHKIil y HaBuanpHNX 3akaafgax (IHA
6ronerenp BOO3 Ne 282, cepriens 2014 p.). Buenumn
TOBe[IeHO, 110 KOMIUIEKCHI NporpamMyu BTPY4YaHHS,
CIIpSIMOBaHi Ha JJOCTaTHE (i3MuHe HaBaHTAXKEHHS Ta
COH, ajie 3 MEHIIUM JIOMAIllHIM 3aBIaHHAM, MOXYTb
JTOIOMOTITH 3amobirTM KOpOTKO30pOCTi cepep CTy-
IeHTiB pisHoro Biky (Janwnenko, I. M., Mexn6erp-
Ka, I.B., & Ilonomapnosa, JI. 1., 2013; Isamenxo, O.B.,

© IMamxkesuu C.A., Kpusennosa LB, 2017.
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Ykpaini npodinakruni marosnorii 3opy y giteit Ta mipg-
TITKIB pupinsaeTbes HepocTaTHbo yBaru (Kocrerpka,
A.O., 2014). 3a ocTaHHi pOoKM B Hallill KpaiHi criocre-
piraerbcs TeHIEHIIiA MOMI0 3pOCTaHHA YacTOTU 3aXBO-
pIOBaHb OKa Ta NPUJATKOBOIO alapaTy cepep IifIiT-
kiB (CrenpmaxiBcbka, B.I1., 2008). Po3noBcoomKeHicTh
3HVDKEHHSA TOCTPOTU 30PYy cepel YKPaiHChKUX IifJIiT-
KiB cknagae 78,7% (UM MO3 VYkpaiuu, 2012). Jani
aMepuKaHcbKoro focnimkennsa National Longitudinal
Transition Study (NLTS) Takoxx cBifuaTh mpo BUCOKY
PO3IOBCIO/IKEHICTD TaHOI ITATOJIOTII cepefl CTY/IEHTiB
KOJIeIKiB, o cktana 57 % (Blackorby & Wagner, 1996;
Suhr Thykjer, A., Lundberg, K., & Grauslund, J., 2016).
3a JaHMMM KUTACbKUX NOCTiIHUKIB pO3IOBCIOIKe-
HOCTi NOpyIIeHb 30py cepef LbOTO KOHTHHIEHTY
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ckmagae 69,6 % (Zhai, LL., Wu, XY., Xu, SJ., Wan, YH.,
Zhang, SC., Xu, L., Liu, W,, Ma, SS., Zhang, H., & Tao,
FB., 2017). 3axBOpIOBaHICTb Ha MiOIHil0 € IIPOBiTHOIO
IIaTOJIOTIE€I0 cepef] YCiX 3aXBOPIOBaHb OKa, B YKpalHi
BoHa ckmamace Big 30,0 % mo 43,7 % (Kocrerpka, A.O.,
2014). [euo MeHIIa pO3MOBCIOKEHICTh Miomil BU-
3HauY€Ha y JIATChbKUX JiTeli, BOHA OL[iHIOETbCA HA PiBHI
17,9% (Kristian Lundberg, Anne Suhr Thykjeer, Rasmus
Sogaard Hansen, Anders Hojslet Vestergaard, Nina
Jacobsen, Ernst Goldschmidt, Rodrigo Antunes Lima,
Tunde Peto, Niels Wedderkopp & Jakob Grauslund,
2017). V mipnitkis Taitanio, fonkonry i Cinramypy
Miormisg 6y}1a BCTAaHOBJIeHa Ha piBHI 60-80 % (Dirani,
M., Tong, L., Gazzard, G., Zhang, X., Chia A., Young TL.,
Rose, KA. et al., 2009, Wu, PC., Tsai, CL., Hu, CH., &
Yang, YH., 2010, Sherwin, JC., Reacher, MH., Keogh,
RH., Khawaja, AP, Mackey, DA., & Foster, PJ., 2013).
baratbMma focmim>KeHHAMM BCTaHOBJIEHO, IO Y AiTeit
i MUIITKiB 3 3aXBOPIOBAHHAMM OPraHa 30py KpiM Bifi-
CTaBaHHA y (Pi3MIHOMY Ta PyXOBOMY PO3BUTKY €: HO-
PYyLIEHHA KOOPAVHALII pyXiB, BIfXMU/IEHHA Y JifA/IbHOCTI
CepLeBO-CYAMHHOI Ta IMXaAbHOI CUCTEM ITOPiBHAHO i3
ocobamy, AKi He MalOTh PO6IEeM 3 30pOBUMM (YHK-
nismu (Xu, L., Wan, YH., Liu, W,, Zhang, SC., Ma, SS.,
Xu, SJ., Zhai LL., Zhang, H., Cao, X]J., & Tao, FB., 2017).

TakuM 4MHOM, Ha CPOTOAHINLIHII Yac mpodinakTu-
Ka IIOTipIIaHHA 30PY y HifIZIITKIB € OFHIEI0 3 HAra/IbHUX
npo6neM cycminberBa. Pospobka mporpaM IOBMHHA
6a3yBaTNCs Ha CYYaCHUX JOBENEHMX Il OOTPYHTOBAHUX
METOJVIKaX IEepPBUHHOI Ta BTOPMHHOI NpOodimakTuKu
3aXBOPIOBAHb 30pY, BPaXOBYBaTM Y CTYJEHTIB JIilLeiB
KPUTUYHMIT BiK Ta HaABHICTb pU3MKY HpodeciitHux
3aXBOPIOBAHb.

Y cydacHiii niteparypi npencrasiieHi pisSHOMaHiTHI
nporpamu npodiakTuky Miomii TpuBaticTio Big 3 5o 8
TVDKHIB, SIKi IPONOHYIOTh BUKOHAHHSA BIIPaB IS O4Yel
Ta OLiHIOTH iX epekTuBHicT. L1i mporpamu ycminrso
peanisysanuca y Kurai, Pocii, Ingii, CayniBcbkiit Apa-
Bil Ta Ykpaini (Rose, KA., Morgan, IG,, Ip, J., Kifley,
A., Huynh, S., Smith WMitchell, P. et al., 2008; Lu,
B., Congdon, N, Liu, X., Choi, K., Lam, DS., Zhang, M.,
Zheng, M., et al., 2009; Guggenheim, JA., Northstone,
K., McMahon, G., Ness, AR., Deere, K., Mattocks, C.,
Pourcain, BS. et al., 2012; Li, SM., Kang, MT., Peng, XX.,
Li, SY.,, Wang, Y., Li, L., Yu, J., Qiu, LX,, Sun, YY., Liu, LR.,
Li, H., Sun, X, Millodot, M., & Wang, N., 2015). ITepe-
Ba)XHO Y IIMIX IIpOorpaMax BUKOPMCTOBYBa/INCs BIIPaBU
JUIA O4Yell 3 ypaXyBaHHAM HalliOHa/IbHUX TpaguLin ¢i-
3MYHOI Ky/IbTypy (TIMHAcCTMKA A/ O4ell, KJTaCUYIHUI
Macax, aKynyHKTypa, Yoga Kriya, Pranayama).

OpHak 3a faHMMU focnimkenb ¢axiBnis BOO3
3arajJibHMii 4ac IMpOBENEHUI Ha BiTKpUTOMY IOBITpi,
BUSIBUBCS BOXXIMBIIMM (PAKTOPOM, HIXK 3aHATTS
cnoproM. IIpy 4oMy 3aHATTA COPTOM Yy NpUMillleHHi
BU3HauyeHi Hee(eKTUBHVMMU [/t TPOQITaKTUKY MiOTIiI.
TakuM 4MHOM, 3MiCT IPOTY/ISHOK He MaB 3HA4€HHA, a
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30i/bIIIEHHs TPUBAIOCTI MPOTYIAHOK POOWIIO MO3U-
TUBHUI BIUIMB Ha 3ip mkonspiB (report of the Joint
World Health Organization, 2015). ¥ Toit xe 4ac po-
CiJIChKi JOCTITHUKNY BCTAHOBU/IN IIO3UTUBHUI BHECOK
PeryIApHUX 3aHATH Qi3MYHOIO KY/IBTYPOIO Y Mi/UIiTKiB
3 Miomi€ro cmaboro Ta cepefHbOro crynens (Yurova,
0.V, Andjelova, D.V., & Chayka, A.A., 2017). Cxoxi
pe3y/NbTaTh BiAMiTU/IN KUTAChKi HAyKOBL, AKi BU3Ha-
YN, W0 3aHATTA CIIOPTOM Ta AKTUBHUI BifITIOYMHOK
IiC/iA 3aKiHYEHHSA YPOKiB, cepef] YIHIB CepefHiX MIKi,
3MEHIIVIN PUSUK KOPOTKO30POCTi (Zhai, LL., Wu, XY,,
Xu, SJ., Wan, YH., Zhang, SC., Xu, L., Liu, W., Ma, SS.,
Zhang, H., & Tao, FB., 2017).

3a pesy/nbTaTaMy HalIMX HOINEpPeHiX JOCTiIKeHb
(ITamkesny, C.A., & Kpusennosa, 1.B., 2015) 6yno
BCTAHOBJICHO (paKTOPV PU3UKY BUHUKHEHHS 3aXBO-
PIOBaHb y CTY[EHTOK mpodeciiiHoro ninero. B inmmx
Halmx poborax Oyna BuM3HAa4YeHA HeOOXiTHICTH fo-
CTipKeHHA (aKTOPiB PU3UKY BUHMKHEHHS MATONOTi
opraHiB 30py B yMoBax HapuanbHoro mnpouecy (Ilo-
mpurao, JI.B., & ITamkesuy, C.A., 2011); gouinpHicTh
OKpeMOi Oprasisallil 3aHATDb /1A CTYAEHTIB 3 Bixu-
JICHHSM Y CTaHi 3[[0pOB’s 3 ypaXyBaHHAM iHAUBiya/Ib-
HIX ocobmmBocTeit ix po3sutky (Klimenchenko, V.G,
Kriventsova, I.V., Gorban), L.Iu., & Makhonin, A., 2014).

BrockoHaneHHs cucteMu Qi3sMYHOrO BUXOBAHHSA Y
npodeciilHUX TillesX 3 ypaXyBaHHAM (aKTOPiB pUSKKY
Ta 0COOMMBOCTEN OTPUMAHOI Ipodecii € OTHMM 3 BaXK-
JMBYX 3aBJjaHb B OpraHisallii HaBY4aIbHOIO Npo1ecy. Y
3B’A3KY 3 LIIM, aKTYaJIbH/M € HOIIYK i po3po6bxa edex-
TUBHMX LIULAXiB, METOJIB Ta 3aC00iB, 0OIPYHTOBAHNUX
03J0POBYMX METORMK [/ CTYHEHTIB TPy PUSUKY.

Mema docniOneHHss — BIPOBA/PKEHHs B HaBYaJIb-
HUII TIpoliec Jliljel0 IporpaMu Npo@inakTUKu IOpy-
LIeHb 30PY [JIA CTYHLEHTIB IPYIIN pU3KKY Ta BU3HAYEH-
Hs 11 eeKTUBHOCTI Ha IifICTaBi AMHaMiKV KOMITJIEKCHOT
6a1bHOI OLIiHKY CTYIIeHS PU3NKY BUHUKHEHHS 30pOBOI
I1aTOJIOTII.

Marepianu i metogn

Yuacnuku. 1lif cnocTepexxeHHAM 3HaxoauBcs 91
crygeHT (35 xmonuis Ta 56 giBuyar) mosirpadivHoro
ninero. Bei yuacHukn gocnimxeHHs gany iHGopMOBaHy
MUCbMOBY 3TOAY IIOMO y4acTi y mocnimxenHi. Cepep-
Hill BiK y9aCHMKIB cKlagas 16,1 + 1,3 pik.

Opeanizayis docnioxcenns. [lna nposeneHHs ¢op-
MYIOYOTO eKCIIePUMEHTY OY/I0 BUJIEHO 2 TPYIM CTY-
IeHTiB 3 Miomiero Bix 3 o 6 mionTpiit 6e3 cymyTHbOI
narosnorii 3opy. [Jocnifxysana rpyna ([II') ckmapgana 10
0ci6, sIKi BUKOHYBa/IM BIIPABY 3 BO/IEIIO0/IbHIM M sT4eM
Ha BiKpuUTOMY HOBITpi (3 HUX 4 X/TONLA Ta 6 HiBYAT).
Kontpomnsaa (KT'), 10 oci6 (5 xmomiis ta 5 giByar), Ha-
BYa/INCA 33 3BUYAIHOI0 Iporpamoro. Mixk cTymeHTaMu
JT i KT 3a 06’eKTMBHUMM Ta Cy0 €KTMBHUMM IIOKa3-
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Ta6mmua 1. KoMiutekcHa 6abHa OLiHKA CTYIIEHs PU3MKY BUHMKHEHHA 30pOBO] IaTOJIOTII cepep, miTiTKiB

IHokasHUMKHU Yacrora mosiB ckapr  banu (b) Barm?n.n Pesynuryroui 6amu
kxoedinient (k)  pusuxy (B)
Cy6’eKTVBHi IIOKa3HMKY 30pOBOi BTOMM (CKapru):
Hemae 0 0
Bi L . > Pigko 0,3 ) 0,6
imIyTTA HasgBHOCTI “IicKy” B o4ax Yacto 0.6 12
ITocrinHo 1,0 2
Hemae 0 0
IToyepBOHIHHA OYell HAIIPUKIHIi po60Y0Oro gHA Pimxo 0,3 2 0.6
P P wp A Yacrto 0,6 1,2
TTocTinHo 1,0 2
Hemae 0 0
BiguyTTa BaXKKOCTi MOBiK Pigxo 0,3 2 0.6
Ay Yacto 0,6 1,2
TlocTiitao 1,0 2
Hemae 0 0
BigayTTa 30poBoi BToMn Pimxo 0.3 3 0.9
ray P Yacro 0,6 1,8
TTocTintHo 1,0 3
Hemae 0 0
BiguyTTa HaABHOCTI OKpeMUX IepiofiB 3MiH To- Pigxo 0,3 3 0,9
CTPOTH 30pY Yacro 0,6 1,8
ITocriitHo 1,0 3
Hemae 0 0
. Pigko 0,3 1,05
baskaHHs HabIM3UTY TEKCT JO OYell Yacto 0.6 3,5 2.1
ITocrinHo 1,0 3,5

HMKaMM, 1[0 OLiHIOITh CTaH 30POBOT0O aHAJi3aTOPY,
BipOrifHOI pi3HNUII] HE CIIOCTEPiranoch.

TpuBanicTp mocmifkeHHs ckmana 9 Micsauis (Ha-
BYa/IbHMII pik). Byno nmposepeno ananis Meg4aHoOI fo-
KyMEHTallil, INCTiB 37I0POB’1, AHKETYBaHHA CTY/I€HTIB.
JIna aHanisy pusuKy BMHMKHEHHS 30pOBOI IATOJOTil
BUKOPVCTOBYBA/IM KOMIUIEKCHY Ga/ibHy OLIHKY (TabI.
1) (Kotkosa, J1.IO., 2005).

Ha mipcrasi ananisy MeguyaHOI foKyMeHTallii Oyra
BU3HAuYeHA TPYIa CTYAEHTIB /i1 GOPMYIOUYOTO eKCIIe-
PMMEHTY, fIKa BK/IIOYaIa oci6 3 miarHO30M Miomis ce-
PEeRHDBOTO CTyIeHs 6e3 HasABHMUX YCK/IaJHEHb.

Ha nacrynHomy etamni npodinakTuyHa mporpama
BIIPOBA/KYBajacsl y HaBYa/JIbHUI Iponec minew. Ha
MIOYaTKy HaBYaJIbHOTO POKY YCiM CTyAeHTaM Oy po-
YMTaHI JIEKLii PO Cy4acHMI Iepeik 3acobiB mopmo
npo¢inakTuky nopyiess 3opy. Hagani mam’atku, axi
BKJIIOYA/IV: OPiEHTOBHUI PEXUM JHsA, METOLMKY 3a-
rapTyBaHHsA (KOHTPACcTHUII AYII), KOMIUIEKC PAaHKOBOI
riMHAaCTUKM, TOYKOBUI MacaX, 10-XBUIMHHI aBTOP-
CbKi KOMIIZIEKCY TIMHACTUKM IS O4Yeli, MEAUTATUBHY
MIpaKTUKY, MepeTiK eIleKTPOHHNX PecypciB, 110 Hara-
AYIOTb PO HeOOXiAHICTH 3poOKUTH IMay3y i BUKOHATK
BIIPaBU IS OYelt miff yac po6OTH 3a KOMIT IOTEPOM.

Ina crynentis KI' gBa pasy Ha TVOKZIeHD 3a paxy-
HOK JpYroi TpeTHHM OCHOBHOI Ta 3aK/IOYHOI YacCTUH
ypoky ¢isn4noi KynsTypu 6yno pospobneHo 20 xBu-
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JIVHHUI KOMIUIEKC BIIPaB IS O4eil 3 BOIEN0OIbHUMI
M siYaMI IIpY TTepeBXHOMY BMKOHAHHI IX Ha BigKpu-
Tomy noBiTpi. bina 70 % 3anATh 6yn0 mpoBeneHO Ha
NPUIIKiTbPHOMY MalilaH4MKYy. 3aK/TI04Ha YaCTUHA YPO-
Ky nposopunacs TaM xe. Crygentu [I' saiimanucs 3a
CTaH/IapTHOIO IIPOrPaMoIo.

IIpuknaau creniaaTbHUX BIIpaB:

B.II. - criiika HOI'M Hapi3HO, PyK) B CTOPOHY, M 'S4
y niBiit pyui. IIpaBa B3gosx Tyny6y. Haxwn Biiso, me-
pemaTy M's14 B IIpaBy, AajIi TeX caMe B iHmmit 6ik. Ova-
MM CITiIKYBaTy 32 M STYEM.

B.II. - crilika HOrM Hapi3HO, M’ B pyKax IOIe-
peny. O6epHyTHCS BIBO i yIapUTU M’STYeM O IiJJIOTY
3a IPaBOIO I ATO0, YHiIMaTy M 'AY i IIOBEPHYTHCA Y
B.I1. moBTOpUTH B iHITY CTOpOHY. OuaMu CligKyBaTu
3a M’ AYeM.

B.II. - ocHOBHa cTilika, Tpanoemo B napax. [lepe-
flada M’s19a ;BOMA pyKamu 3Bepxy. OuaMu clifikyBaTn
3a M's4eM. | Taxki inmi.

Orinka e eKTMBHOCTI 3aIIPOIIOHOBAHOI IIpOrpamMm
IIPOBOAMJIACA HA IIi/ICTaBi JUHAMIKM CKapr Ha 30pOBY
BrOMY cTyfeHTiB KI'i [IT.

Cmamucmuunuil ananis éKn04as: po3paxyHOK
NEePBMHHUX CTAaTUCTUYHUX NTOKA3HUKIB; BUABIEHHSA
BiMiHHOCTe} MK TpyIIaMy 3a CTaTUCTUYHVMMU O3Ha-
KaMJ, PaHTOBa KOpe/Alisd, oljiHKa e(eKTUBHOCTI 3a-
IIPOIIOHOBAHMX 3aXO/iB.
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Il Opi€eHTOBHOI OLIIHKM IIPUMYMHHO-HACTiIKOBO-
TO 3B’3Ky MDX Jjil0ounM (pakTOpOM Ta BUHVKHEHHIM
edexTy 6yB BUKOPUCTAHUI TOKa3HUK BiTHOCHOTO pu-
3uky (RR). BuxigHi XapaKTepuCcTUKY MTOPiBHIOBAINCS
MDK IpynaMm 3 BUKOPUCTaHHAM TecTiB X2 (6iHapHi
3MiHHi), t - TecTu (HemepepBHi 3MiHHI), TecT MaHHa-
YiTHi #14 NOPiBHAHHA PO3NOZINY MOPANKOBUX 3MiH-
HUX Ta TecT YinkokcoHa (moB’si3aHi Bubipkn) (Xama-
¢sH, A.A., 2007).

Pe3synbratm gocnigKeHHs

OuiHkKa cTaHy 3T0pOB s CTYAEHTIB HoirpadivHoro
TTiIero0 JO3BOMNMIa BCTAHOBUTH, 1110 710 I rpymy 30poB’st
(3mopoBi) 3a JaHNMU BMKOIIIOBAaHHS MEAUYHOI JOKY-
MEeHTalil BifjHeceHO 65,945,0 % mocnmimKyBaHUX, O
II (3 ¢pynkuionanpHUMM BigxuneHHaMnu) — 8,8+2,9%,
mo III rpynm (3 XpOHIYHUMMM 3aXBOPIOBAaHHAMU) —
25,3+4,5 %

Cepen Hux, y 28,8+4,7 % ocib, 3apeecTpoBaHO 3a-
XBOPIOBaHHA Ta (YHKI[iOHA/IbHI MOPYIIEHHA OpraHa
30py. B Xopii BUBYEHHA CTPYKTYpHUX OCOOMMBOCTEI!
Mopdo-PyHKIiOHATBPHUX BiAXW/IEHb Ta XPOHIYHUX
3aXBOPIOBaHb IiJIIITKIB, AKI BIJHOCUINCD [0 IiAro-
TOBYOI Ta CIeliaJIbHOI MEeAMYHOI TPyIH, 6y)10 BUSB-
JIEHO, 1110 MTPOBIZHOIO MATOJIOTIEI0 B IX CTPYKTYPi Oy1in
XBOpOOM M’A131B OKa, HOPYLIEHH: CHiBPY>KHOCTI pyXy
oyeit, akomoparii i pedpaxuii, B ToMy uncii miomis,
Cy0’e€KTVBHI acTE€HOIIYHi po3magy 30py. Y IMX CTy-
TEHTIB B LjinoMy 6y710 BCTAHOBJIEHO 3,5%0,7 3axBOpIO-
BaHb 200 QYHKIIIOHAIbHNX IIOPYIIEHDb Ha OFHY 0CO0Y.
Hartuacrime xBopo6u oprana sopy Oy crionydesi 3
XBOpoOaMy KiCTKOBO-M 30BOi crcTeMM (CKOMio3 Ta
IJTOCKOCTOIIICTB ).

3a pesyabTaTaMy aHKeTYBAaHHA CTY/EHTIB, OO
Cy0’€KTUBHUX CKapr CTOCOBHO (PyHKIIiOHYBaHHS 30-
pOBOTO aHaNi3aTOpy, BCTAaHOBJIEHEe HACTYyIHE: Hall-
6inpiI nomMpeHo Oy/10 Bif4yTTs «IicKy» B o4ax (Bif
2,2 % po 12,6 %), nmoyepBoHinHs oueit (Bix 3,1 % mo
8,6 %), moripluIaHHA 30pOBOTO CIIPMIIMAaHHA 00’€KTIB
HanpukiHui po6ovoro TvkHs (Bif 3,2 % mo 10,2 %), 6a-
YKaHHSA HaOMM3UTI TEKCT O OYeil Iifi Yac BUKOHAHHSA
Pi3SHOMaHITHUX BUJiB po3yMoBoi fisnbHOCTI (Bix 3,0 %
10 6,9 %), a TaKOXX YepryBaHHsA NepiofiiB MOKpaIjaHH
i moripuraHHsA 30py B AMHaMII]i Yacy, 1[0 IOB sI3aHO 3
BUKOHAHHAM 3BUYHOI ITOBCAKIEHHOI HismbHOCTI (Bif
5,1 % mo 13,1 %). B LiJIOMY CKapru BUKa3yBaau Bift 5,9
10 29,8 % cTypeHTiB, 6ibllle ITIOTOBMHMA 3 HUX Maau 2-i
Ta Oinblire CKapr.

Bupinueim oKpeMo pe3y/ibTaTii aHKeTyBaHHSA CTY-
JIeHTIB 3 MiOIIi€I0 MO0 CY0 EKTUBHUX CKApT CTOCOBHO
(bYHKIIOHYBaHHA 30POBOTO aHA/i3aTOPY BCTAHOBJIEHI
O1/IbII HEraTUBHI MOKA3HUKI, IO MTOACHIOETHC HASB-
HiCTIO YHKIIIOHAIBHMX MOPYIIEHb Ta 3aXBOPIOBAHHS
opraHa 30py. BusABneHni1 cepeHbOI CUIN KOPeALil-
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HII 3B’130K MDXK HasIBHICTIO CKapT Ta TOCTPOTOI0 30pY
Y CTYREHTIB, KM gopiBHOBaB R=0,78, p<0,05.

ITpm aHamisi ckapr CTy#eHTIB, AKi B3AIM y4acTb y
$OpMyIOYOMY eKCIepUMeHTi BCTAaHOBJIEHO, IO Bif-
9YTTSA «IICKy» B o4ax Bifmiganm 40 % nineictis ax KI
tak i II, moyepsoHinHA odeit — 30 % Ta 40 % Binmo-
BifIHO, HOTipIIAHHA 30POBOTO CHPUIHATTSA 00 €KTIB
HAIPUKiHII pobovoro TxHs - 30 Ta 10 %, 6akaHHsA
HaOIM3UTI TEKCT 1O O4ell IIij] Yac BUKOHAHHS pi3HOMa-
HITHMX BUJIiB PO3yMOBOI AisAnbHOCTI - 90 % Ta 80 %, a
TAKO>X YepryBaHHA IepiofliB MOKpaljaHHA i IOriplIaH-
Hs 30py B JMHaMIlli 4acy, 110 IIOB AI3aHMI1 3 BUKOHAH-
HSM 3BUYHOI ITOBCAKIEHHOI IissnbHOCTI - 70 % Ta 60 %.
B minomy ckapru BuKasyBaau BCi CTymeHTH, Oinblie
2-x ckapr Manu 50 % Ta 60 % mignitkis KI' Ta [T Big-
nosifHo. CepenHs 6anpHa oljiHKa 30poBux ckapr KI'
ckmapana - 10,5+1,0 ym. oz, T - 9,8+0,8 ym. ox., 6e3
BipOTi/{HOI pi3HMIII MiX ITOKa3HMKaMy B 000X IpyIIax.

[Ipn mpoBeneHHi GOPMYIOUOrO €KCIIEPUMEHTY
Oyrno BusBieHo, mo B KI'y guHaMini HaBuanbHOTO poky
IPUPICT CKapT Ha 30poBy BTOMY 3pic Ha 90,6+10,3 %. Y
OT' My BU3HaYM/IN 3BOPOTHY KapTMHY — BUPa’KeHiCThb
CKapr He3HA4yHO, ajie BiporifHo sMeHmmaaca 3 9,8+0,8
no 7,2+0,9, p<0,05 (puc. 1).

BrnpoBamxeHa mpodinakTuyHa mporpaMa Mana
HO3UTMBHUI BIUIMB Ha CKapru «6akaHHs HAOMU3UTU
TEKCT 710 oveli» (BimHocHmit pusuk (RR) = 6,0, x2=5,6,
p<0,05), «Bif4yTTsA HAsABHOCTI OKpeMUX IepiofiiB 3MiH
roctpotu 30py» (BigHocHmit pusuk (RR) = 3,5; x2=5,1,
p<0,05) Ta 3arajbHy OLIIHKY ONNUTYBa/IbHMKA (BigHOC-
Huit pusuk (RR) = 7,0; x2=7,5, p<0,01).

B pesynbrarti 3acToCcyBaHH: 3aIIpOIIOHOBAHOI IIPO-
rpaMy y CTY/I€HTIB 3 IIaTOJIOTi€I0 OpPTaHy 30Py BigMide-
HO foctoBipHe (p < 0,05) 3HM)KEHHS 30POBOI BTOMI.

Anckycia

OrpumaHi pesynbpratu (YHKI[iOHa/JIBHOTO CTa-
HYy 30pOBOTO aHa/li3aTOPy CTYAEHTIB JiLe0 CBifImImn
IpO JIOTO HU3bKUI piBeHb. bina TpeTunm obcrexe-
HIX Majy XPOHiuHi 3aXBOPIOBaHHA o4ell. B xopi Bu-
BYEHHS CKapT Ha 30pOBY BTOMY OY/I0 BCTAHOBJICHO, 1110
Ipef AB/IAIM CKaprU IepeBaKHO CTYHAEHTU 3 MaTONIO0-
ri€ro opraHa 30py, IpY YOMY BUPa)KEHIiCTb CKapr CIIiB-
najjaza 3 BaXKicTio nmepebiry xsopobu. Tobto, 6yno
BCTaHOBJIEHO MOXXTMBIiCTh BUKOPMCTOBYBaTy OIMNTY-
BaJIbHMKA B SIKOCTi KpUTepilo OLiHKM eeKTUBHOCTI
npodiTaKTMYHOI IPOrpamu.

HocnimxeHHA Malo Ha MeTi BU3SHAYUTH POJIb TiM-
HACTMKU IS O4Yeil, O BUKOHYBA/lacsA Ha BiIKPUTOMY
MOBITpI, /I MOIEePeyKEeHHA NOripIIaHHA 30py Y Iij-
JTKIB 3 Miomi€lo, AKi HaBYamicsA y noyirpagpiyHoMy Ji-
nel. Perynaphi 3aHATTA creniabHMMM BIIpaBaMMy IS
o4ell SMEHINYBaau Ki/IbKiCTb CKapr Ha 30POBY BTOMY,
AK B MHaMIilli HAaBYaJIbHOTO POKY, TaK i IIOPiBHAHO 3
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Kl (noyatok Kl 2
[OCNIOXEHHS)

Ar (nouatok ar2
DOCHiAXEHHSs)

O CepepHs 6anbHa ouiHKa 30pOBUX CKapr |

Puc. 1. PiBHi cy6’ eKTMBHOI OLIiHKY 30pOBOi BTOMM Y AuHaMmiIi focaimkenns crygeHtis KI' ta [T

KI. T'imoTesa mjogo 3aHATh TiMHACTUKOIO OIS O4ell Ha
BiIKpMTOMY IOBITpi IiATBEpAUIACA, ajle BUSHAYEHHA
OKpeMoi pori BripaB ab60 ¢isnvHOI aKTUBHOCTI Ha BifI-
KPUTOMY IOBiTpi IIJITAHYETbCA IPOBOJGUTH Y MOHA/Ib-
myx po6orax. Ile nuTaHHA Ha CBOTOAHIIIHIN Yac BeJlb-
MU IMCKyTabe/bHe 1 BUBYAETHCS 6araTbMa BUCHUMIL.

basyrounch Ha faHNX ONIUTYBANIbHMKA, JATChKi BUe-
Hi JoBenn, 1mo 60 XBUINH (bisl/[qu'i aKTUBHOCTI IIOJIeH-
HO HeWTpasli3ye HeraTUBHY JIif0 TPhOX TOMH HaBYa/Ib-
HOi pob6otu (Jacobsen, N., Jensen, H., & Goldschmidt,
E., 2008). OpHaxk, iH1Ii YncenbHi ZOCTIKeHHS Ha Iep-
NI IUTaH BUCYBAIOTh Yac IPOBENEHH Ha BifKPUTOMY
HOBiTpi, a He isnyny akTMBHIcTD (Deere, K., Williams,
C., Leary, S., Mattocks, C., Ness, A., Blair, SN., Riddoch
C. et al., 2009, Sherwin, JC., Hewitt, AW., Coroneo,
MT.,, Kearns, LS., Griffiths, LR., & Mackey, DA., 2012,
Guo, Y, Liu, L], Xu, L., Lv, YY,, Tang, P, Feng, Y,
Meng, M., et al., 2013, Battersby, K., Koy, L., French,
AN., Ashby, RS., Morgan, IG., & Rose, KA., 2013,
Phillips, N., Sim, J., Wilk J., & Schmid, KL., 2015). [Jo-
JaTkoBi 20 XBUIMH Ha BIZKPUTOMY IIOBITPI, MifCHUIEH]
BUKOHAHHSAM BIIPaB JI/IA OYell, MiATBEPAVIN LI Pe3y/b-
tary. Lli€l )X JyMKM JOTPUMYIOTbCA KUTANCbKi BYEHI,
AKi BUKOPMCTOBYBa/IM aKyIyHKTYpYy Ta BIpaBM [
ouell I CAaMOCTIiTHUX 3aHATh KUTANChKUX CITbChKUX
LIKO/APIB y Billi 6-17 POKiB 3 aHKETHUM KOHTPOJIEM
BUKOHAHHS BIIPaB. Y HOCTi[[)KeHHi OTPMMaHO He3Hau-
HUIT 3axycHUit edpeKT Bi Miormil cepep MIKOMAPIB, TUX
XTO MaB «Cepiio3He CTaBJIeHHA» 10 BUKOHAHHS BIIPaB
mns oueit (Lin, Z., Vasudevan, B., Fang, SJ., Jhanji, V.,
Mao, GY., Han, W,, Gao, TY., Ciuffreda, KJ.,& Liang,
YB., 2016). To6T0, 11i MaHi TAKOX CIiBIagAIOTh 3 OTpU-
MaHJMM B HalIOMY JOCTi/KEHH.

Opnak, aBcTpanilicbKe MiZOTHE ROCTif>KeHHA
He BUABUJIO CYTTEBUX BiMiHHOCTEN MiX rpynammu 3
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pisHuM piBHeM (i3MYHOI aKTMBHOCTI, B 3a/7I€XXHOCTI
Bil cTymeHA Miolil, IPOTArOM HaBYa/JIbHOIO CeMe-
cTpy abo mif yac KaHikyn y crymeHTiB. CepenHilt yac
Ha BiIKpUTOMY IOBiTpi Ha HOOY, TpUBaMcTh (izny-
HOI aKTMBHOCTI, CHiBBiJHOIIIEHHSI (1)i3]/[‘{HI/IX HaBaHTa-
>KeHb, 1[0 BUKOHYBa/INUCA Ha BiJKpPUTOMY IOBiTpi Ta
y npumimensi 6y nogibHuMm B 060X rpymax. As-
CTpaniiii 3po6unm BUCHOBOK, 1[0 He BCi IPymm CTy-
TEHTIB, AKi MAlOTh OJHAKOBO HU3bKY iHT€HCUBHICTb
BIIPaB, CTPOX/AIOTh Ha Miomio. Tak¥M 4MHOM, BOHU
IPUITYCKAIOTh, 0 piBeHb (Hi3MYHOI aKTUBHOCTI He €
KputaHuM. OfHaK OCTaTOYHe pillleHHA HUMMM He IIpU-
JIHATO, HiIKPeCTI0ETbC HeoOXiTHICTh MpOBeeHHs
6inpII MacIITabHOTO Ta JOBrOTPUBAIOTO JOCII/IKEH-
H#, 3 0COO/IMBYM aKIIEHTOM Ha Te, AKMM YVHOM BUTpa-
vaeTbcs vac (Battersby, K., Koy, L., Phillips, N., Sim, J.,
Wilk, J., & Schmid, KL., 2015). Ile mocmimkxeHHs nes-
HOIO0 MipOI0 Bifipi3HAETbCA Bif pobiT, e IpOBOAMIOCH
aKTMBHE BTPY4YaHH: 3 KOHTPO/NIbOBAHMM BUKOHAHHAM
crenianbHMX BIpaB. BoHO Ipuiyckae MOXIMBICTD IX
edexTUBHOI A1il i He 3allepevye OTPUMaHIi y HallIOMY HO-
CIiI>KeHHI pe3ynpTaTi. B HbOMY MifIKpec/mo€eThbes, M0
Iy>Xe BaXXIMBO PO3YMIT) Ta BpaXOBYBaTM IIaTOTEHE3
i BU3HAY€HHA IOTEHLIIHMX BTPY4aHb.

Cy4acHi cucteMaTU4Hi OInAgM 10A0 CHiBBigHO-
meHHA (i3MYHOI aKTMBHOCTI Ta Miomil (BCboro B crmc-
TeMaTUYHOMY HOIIyKy 6asu ganux PubMed / Medline
ta Embase 6yno Busasmeno 263 po6orn) mokasanmmu
CIiBBiTHOLIEHHA MK 61/I1bIII0I0 Pi3MYHOIO AKTUBHICTIO
Ta MEHILOIO Miomi€elo. Ajle, B HUX BificyTHi gaHi ipo ¢i-
3MYHY aKTUBHICTD K He3a/IeXKHUI GaKTOp PUSUKY /IS
KOPOTKO30pOCTi. JJokasy BKa3yloTb Ha Te, 1[0 Yac Ha
BiJKPUTOMY IOBITpi 3a/MIIAETHCA HAVBAXK/IMBIIINM
¢dakTopoM. Y nux po6orax BCTaHOBJIEHO, LIO NPO-
0/71eMHUM € IIOLIYK IHCTPYMEHTIB /Is1 00 €KTUBHOTO
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BUMipoBaHHA (i3VYHOI aKTMBHOCTI Ta BM3HAYeHHA
HOTEHIIITHOTO He3anexxHoro edekry. To6To, mpobie-
Ma OIHKM pisHuUIi MiX (i3N4HOI0 aKTUBHICTIO Ta 30-
BHILIHIM BIUIMBOM BC€ 1€ 3a/JIMIIAEThC aKTyabHOI0
(Suhr Thykjer, A., Lundberg, K. & Grauslund, J., 2016).

Takum 4MHOM, BU3Ha4YeHHA e(eKTVBHOCTI BIUIUBY
creniaibHOI riIMHACTUKY JI/1A O4eil Ha BiJKPUTOMY I10-
BiTpi /1 CTyAeHTIB 3 Miomi€lo Ha 3aHATTAX (i3UIHOIO
KYJIBTYPOIO HE CYIIepeuYNTh PE3yabTaTaM Cy4aCHNUX Ha-
YKOBUX JOCTi/I)KeHb. 3allpOBaJyKeHa HaMJl IIporpaMa €
OIHMM i3 edeKTMBHMX BapiaHTiB BTPy4YaHHs IJIs BTO-
PpUMHHOI TpodiTaKTUKY IATONIOTiI OpraHa 30py CTyHeH-
TiB podeciitHoro minero.

IlepcnexTuBamMy MOJAAbIINX FOCIIIKEHD € IIO-
IIyK CYYacHUX 3aco6iB (pisnIHOI KyIbTypU I[OAO IIPO-
¢inakTuky Ta 36epexeHHs 3TOPOBS MiZPOCTAIOYOTO
ITOKOJIiHHA.

BucHOBKM

SIx mokasanmu pesynbTaTy KOCTIIPKeHHS, V (isny-
HOMY BUXOBaHHI CTY/IeHTiB ITpodeciitHux mineis 3amm-
IIAETHCA 1Iie 6araTo npoobseM, Mo NOTpeOyTh HOfab-
mworo BupimenHs. I1ig yac HaImoro gocmifxeHHs 6y1o
IpOBefieHO Cpoby po3poOKM IporpaMu BTOPMHHOI

podiNnakTUKM 3aXBOPIOBaHb 30py CTyAeHTiB. OljiHka
edexTnBHOCTI IpOGiTaKTMYHOI IPOrpaMy Ha MifCTaBi
AVHAMiKM Cy0’€KTVBHOI OL[iHKY CTyeHTaM! 30POBOTO
AUCKOMOPTY JO3BOINMIA JOCUTH 3PY4HO, IPOCTO Ta
00’€KTVMBHO [JOBECT! 3HAYEHHS BIIPOBA/KEHHS 3aXO-
IiB BTOPMHHOI NPOQiNaKTUKM 3aXBOPIOBaHb OpraHa
30py cepeq CTYHEHTIB 3 MiOIIi€l0 CEPENHBOTO CTYIIe-
HA. Y HOCTiIpKeHHi 0Y/10 JOBeieHO B3a€MO3B 130K MiX
TOCTPOTOIO 30PY Ta BUMPaXKEHICTIO i Ki/lIbKIiCTIO CKapr
Ha 30pOBUI AUCKOMQOPT Y CTYAEHTIB momirpagivyHo-
ro mineto (R=0,78, p<0,05). 3acTocyBaHHA IpOrpamMu
YIPOZOBX HaB4Ya/JIbHOTO POKY HO3BOIM/IO 3MEHIIUTH
CKapru Ha 30poBy BTOoMy [T (3 9,8+0,8 mo 7,2+0,9,
p<0,05), MOPiBHAHO 31 CTyJeHTaMI KT, y AKUX BifMmi-
YaBCs MpUPIiCT BUpakeHOCTi ckapr Ha 90,6 %. Brpo-
BaJDKEHHs MPOQIIaKTUIHOI IpOrpaMu Jist CTYIEHTIB
npodeciifHoro siler0 3 MAaTONOri€0 OpraHa 30py IO-
3UTUBHO BIUIMBA€E Ha IX Cy0O’ €KTMBHI Bif4yTTS 10RO
Ipale3faTHOCTI 30pOBOI0 aHa/Ii3aToPYy.
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BTOPUYHAA MPOOUNIAKTUKA HAPYLWWEHUN 3PEHUA
CTYAEHTOB C MMONUEW CPEAHE CTENEHU
CPEACTBAMMW JIEMEBHOU ®U3NYECKOW KYJIbTYPbI
B YCNOBUAX NPO®ECCUOHAJIbHOIO JINLIEA

ITamkeBuu C.A. Kpusennosa V.B.

XapbKOBCKMIT HallOHA/IbHBIN Nefarornyeckuii yuusepcuteT umenu [.C. CkoBopopbl

Pedepat. CraTps: 8 ., 30 ICTOYHUKOB.

Ilenp uccnemoBaHMA: BHeJpeHNE B
y4eOHBIN IIPOoIlecC MPOrpaMMBbl IPOPUIAKTUKY HAPY-
IIeHNsA 3peHNs /IS CTY/IeHTOB IPYIIIBI PUCKA U OIpe-
meneHus ee 5P PEKTMBHOCTY Ha OCHOBAHUM JVHAMYKI
KOMIIJIEKCHOJI 6aJI/IbHOJ OIIEHKV CTeIleHM PMCKa BO3-
HUKHOBEHM 3PUTENbHOI IaTOMIOTUN.

Marepuanst u Meropbl. [log HabmogeHeM Ha-
xopmncsa 91 crypeHt (35 roHomIeN M 56 [eByIIeK).
Ina mpoBemeHuss ¢GopMupymoIIero SKClIepuMeHTa
OBbIIO BBIJIETIEHO MCCIefyeMylo rpynny 10 demoBek
(c maTomormet oprana 3peHus, KOTOpble BBIITOTHSIN
pa3paboTaHHYI NPO(PUIAKTUYECKYI0 NPOTPaMMY,
4 1oHOINM M 6 JieBylIeK) ¥ KOHTPONMbHYyI0 — 10 yeno-
BeK (C IaTosoruei opraHa 3peHns, KOTopble Y4UINCh
10 OOBIYHOI IporpaMMe, 5 IOHOIIEN U 5 [ieBYIIeK).
9¢PeKTUBHOCTD NPOTpaMMBbl OlLleHMBAJIACh IO W3-
MEHEHUAM CYObeKTMBHOI OLIEHKV CTYAEHTaMU CBO-
ero 3puTenbHOro komdopta. [1a oOpreHTIpOBOYHON
OLIEHKV IIPVYMHHO-C/IEICTBEHHO CBA3U MEXAY Hell-
CTBYIOIIVIM ()aKTOPOM ¥ BO3HUKHOBeHVeM 3¢ dekra
OBbII MCIIO/Ib30BAH IIOKA3aTe/Ib OTHOCUTE/IBHOTO PUCKA
(RR). VicxopHbIe XapaKTepUCTUKM CPAaBHUBAJIVICh MEXK-
Ly TPYIIIIaMU C UCTIONb30BaHMEM TeCTOB X2 (6MHapHbIe
IIepeMeHHbIe), t- TecThl (HellpepbIBHbIE IIepeMeHHbIe),
TecT MaHHa-YUTHU AN CpaBHEHMS paclpepesne-
HIS TOPAJAKOBBIX IIEPEMEHHBIX M TeCT YiTKOKCOHA
(cBs13aHHBIE BBIOOPKN).

PesynbraThl. Y KOHTPONIBHOJ IPYINIIBI B JUHAMU-
Ke y4eOHOro rojja IpupocT Oa/IbHOI OLEHKU 3pU-
TeIbHON ycTamocTu coctaBuil Ha 90,6 + 10,3%. Ilpu
3TOM CTYAEHTBI MCCAefyeMONl TPYIINbl YMEHbUIVIN
BBIP@KEHHOCTD U Ha/ln4ye Kanob Ha yTOMIeHue 3pu-
Te/IbHOTO aHa/M3aTopa. B ncciemyemoii rpymie, KOMII-
JleKCHas 6ajUIbHast OIleHKa JOCTOBEPHO YMEHbIINIACh
98+ 0,8 mo 7,2 £ 0,9 ye. BuepenHasa nporpamma
UMeJIa IMO3UTUBHOE BIMSAHNE Ha YKaToOBl «XKelTaHue
NpuOIMSUTD TEKCT K I7a3daM» (OTHOCUTETIbHBIN PUCK
(RR) = 6,0, x2 = 5,6, p <0,05), «omymieHne HaIn4ns
OT/Ie/IbHBIX NEepUOJI0B U3MEHEHUI OCTPOTHI 3pEHMA»
(otocurenbhblt puck (RR) = 3,5; x2 = 5,1, p <0,05)
U OOIIYIO OLIEHKY OIPOCHMKA (OTHOCUTEIbHBIN PUCK
(RR) = 7,0; x2 = 7,5, p <0,01). B pesynbrare mpume-
HEHI MpefiI0OKEHHOI NMPOrpaMMBbl 110 pe3yabTaTaM
OIIpoca CTYHEHTOB C ITaTOJIOTHell OpraHa 3peHUs OTMe-
4eHo JocToBepHOe (p <0,05) moBBIIeHNe YPOBHSA pa-
60TOCIIOCOOHOCTY 3PUTENBHOTO aHAIN3aTOpa UCCIIe-
I yeMOII TPYIIIIbL.

BeiBogpi. BHengpenume mnpodumakTuueckoi
IPOTPaMMBI IJIsI CTYAEHTOB PO ecCHOHaIbHOTO JIN-
1es1 C MAaTO/NOTMEN OpraHa 3peHNs OKa3blBaeT O3UTHB-
HOe B/IMsHME Ha UX CyOBeKTUBHYIO OLIEHKY paboTo-
CIIOCOOHOCTY 3PUTE/IBHOTO aHAINM3ATOpPA.

KimroueBble coBa: nmutieit; Myuons; nedeOHas gpu-
3M4ecKas Ky/IbTypa.

SECONDARY PREVENTION OF VISUAL IMPAIRMENT IN
STUDENTS WITH MEDIUM DEGREE MYOPIA BY MEANS
OF PHYSICAL THERAPY IN A VOCATIONAL SCHOOL

Pashkevych S.A., Kriventsova L.V.

H.S. Skovoroda Kharkiv National Pedagogical University

Report. Article: 8 p., 30 sources.

The objective is to implement a visual
impairment prevention program into a vocational
school’s academic process for the risk group students
and to determine its effectiveness based on the dynamics
of comprehensive scoring assessment of the degree of
visual pathology risk.

Materials and methods. Observed were 91 students
(35 boys and 56 girls). For the formative experiment

TM®B, 2017, tom 17, N2 4

purposes, a study group (SG) consisting of 10 persons
(4 boys and 6 girls with a visual organ pathology who
performed the designed preventive program) and
a reference group (RG) consisting of 10 persons (5
boys and 5 girls with a visual organ pathology who
studied under the usual program) were selected The
program effectiveness was evaluated by changes in the
students’ subjective evaluation of their visual comfort.
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The Relative Risk Index (RR) was used to perform a
rough evatuation of the cause-effect relations between
the acting factor and the effect appearance. The output
characteristics were compared between the groups
using X2 tests (binary variables), t-tests (continuous
variables), Mann-Whitney test for comparing the
distribution of ordinal variables, and Wilcoxon test
(related sampling).

Results. The dynamics in the RG over the academic
year showed an increase in the scoring assessment of
the visual fatigue, which constituted 90.6 + 10.3%. At
the same time, the students in the SG demonstrated a
reduced intensity and number of complaints about the
visual analyzer fatigue. In the SG, the complex scoring
assessment reliably decreased from 9.8 + 0.8 to 7.2 +
0.9 c.u. The implemented preventive program had a

positive effect on the complaints: “the desire to bring
the text closer to the eyes” (relative risk (RR) = 6.0, x2 =
5.6, p <0.05), “the feeling of existence of certain periods
of change in the visual acuity” (relative risk (RR) =
3.5; x2 = 5.1; p <0.05), and the overall assessment of
the questionnaire (relative risk (RR) = 7.0; x2 = 7.5; p
<0.01). The implementation of the proposed program,
by the results of the interview of the students with a
visual organ pathology, produced a reliable (p <0.05)
increase in the level of the visual analyzer performance.

Conclusions. The implementation of the proposed
program for the vocational school students with a visual
organ pathology had a positve effect on their subjective
evaluation of their visual analyzer performance.

Key words: vocational school; myopia; physical
therapy.
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AHoramia

MeTa mocmifKeHHA: BU3HAYNTH BiKOBi 0CO6/MMBOCTI QYHKIIIOHATBHOI i pyXOBOI IIATOTOBIEHOCTI CTYAEHTIB BUILINX Ha-
BYQ/IbHUX 3aK/IafliB.

Martepianu Ta MeTomm. Y [OCTiIKeHH] B34/ y4acTh 40/MOBiKM 1-ro Kypcy (n = 98), 2-ro Kypcy (n = 69), 3-ro Kypcy (n =
56),4-ro xypcy (n=32), 5-ro kypcy (n=46). [l71s1 BupiieHHs 3aBaHb OY/IM 3aCTOCOBAHI TaKi METOAM JOCII/PKEHHS: aHaIi3
HAyKOBOI JIiTepaTypi, IefaroriiHe CIIOCTepeKeHHs, TearoridHe TeCTYBAHHsI; METOJ iHIeKCiB Ta Meg1Ko-6iooriuti Me-
toau. [lemaroriuHi MeTORM BUKOPUCTaHI A/ BUBYEHHs 0COOMMBOCTe GyHKIIOHATBHOTO CTaHy OPTaHi3My Ta PyXOBUX
31i6HOCTell Y CTYHeHTiB 1-5-r0 KypciB BMINUX HaBYaJIbHUX 3aK/IafiB; A1 0OPOOKM FAaHMX — METOLYU MaTeMaTHIHOL
CTaTUCTUKMA.

Pesynprarn. Y cTyeHTiB 1-2-T0KypCiB CHOCTEPIira€ThCsA CTATUCTIYHO JOCTOBIpHA AMHAMiKa IOKa3HMKIB PyHKIIiOHaTIbHOT
i pyxoBoi migrorosneHocTi. Tak, y 19 pokiB 3HIDKYeTbCs ingexc Pyd’e (9,7 — «mobpe cepiie»), cratudHa piBHOBara (12 ¢ —
«3aI0BLIbHON), CTpUOOK y foBXKuHY 3 Micus (P<0,05). [TokasHUKY 3aTPYUMKI [UXAHHS, IIBUAKICHO-CIIOBI 31i6HOCTI (6ir
100 M) i cuma M’s13iB PyK He 3MiHIOIOTbCSL. Y 20 POKIB CIIOCTEPIra€ThCs 3HAUHE MOTipIIeHHs pe3ynbTaTiB mpo6 lenui (31 ¢)
ta Pombepra (3,9 c), (P<0,05). 3apeectpoBaHi pesynbrary ingekcy Pyd’e, saTpuMky AMXaHHA Ha BIMXY, IIBUAKICHO-
cunoBMX 31ibHOCTei, cumm — 6e3 3MiH. Y 20-21 pik BinOyBaroTbcs icTOTHI 3MiHM 3a OKa3HMKaMMU CepLieBO-CYAMHHOL
CUCTeMM, 3aTPUMKM uxaHHA. e cBiunTh, 10 3 BIKOM y YO/IOBIKiB IIPOCTEXYETHCA YiTKa T€H/EHIIiA 0 MOTipIIeHH
ingexcy Pyd’e (12,6 - «3amoBinbHO»). IIBUAKICHO-Cc1IOBI 3i6HOCTI, c1ma M’s13iB pyK He 3MiHIOIOThCA. Y 21-22 poxn
(4-5-11 Kypcu) He CIIOCTepiraeTbcsA 3MiH 3a BCiMa IIOKa3HUKaMML.

BucnoBku. Y BikoBoMy Aiana3oHi 18-22 pokis 3a mokasHukamu ingexcy Pyd’e crocrepiraerbes 36i1bIeHHAM KinbKOCTi
CTYZEHTIB, IKi MalOTb IIOKa3HUK CTaHY CepLieBO-CYAMHHOI CHCTeMU 3 OLIiHKOIO «f0Ope» i 3MeHIIIeHHA KiIbKOCTi CTY/leHTiB
3 Pe3y/IbTaTOM OLIiHIOBaHHA «IIOTaHO». PiBeHb PO3BUTKY PYXOBMX 3[i60HOCTEl 3MiHIOETbCA CTATUCTUYHO HETOCTOBIPHO.
KimiouoBi cmoBa: 40710Biky; GyHKILIOHaIbHMIL CTaH; PYX0Bi 3i6HOCTI.

Bigomi ¢axiBui 3a3HayaroTh, 1[0 BUKOHAHHSA CTY-
nenramu BH3 Benmmkoro o6cary HaB4YanbHOI po60oTH
B yMOBax flepillUTy yacy NMpU3BOAUTD [0 3HVKEHHS

Bectyn

Y cydacHuX coljialbHO-eKOHOMIYHMX

yMOBax 3pOCTae HeOOXiJHICTh MOBHINIIOrO BUKOPMU-
CTaHHS MOXXIMBOCTEN (BiSUYHOTO BUXOBAaHHS MOTIOLI
3 METOI0 MIATOTOBKM IX K M0 mpodeciitHoi fisnbHOC-
Ti, TaK i JI/IT CAaMOCTITHOTO >KUTTA. B ocTaHHIN Jac B
LiJIOMY 110 KpaiHi CTajl0 MOMITHUM INOTipIIEHHA CTa-
HY 3JJ0POB’Sl i 3HVDKEHHS PYXOBOI MiATOTOBJIEHOCTI
crygeHTiB. Tak, cTaTMCTUYHI NMOKAa3HMKM, HaBefleHi
Jlep>xaBHUM KoMiTeToM YKpaiHM 3 HUTaHb (Pi3MIHOI
KyneTypu i cnopty (TosT B. A., 2000) Ta ep>xaBHUM
KOMITETOM MOJIOZIKHOI MOMIITUKHU, CIIOPTY i TypuUsMy
Ykpainm, cBig4aTh mpo Te, mo 90 % CTy/IeHTiB MalOTh
BiIXM/IEHHA Y CTaHi 300poB’s, 50 % — He3aoBiMbHMUI
piBeHb ¢isnuHOi migrorosneHocri, 18 % - He Mo-
XYTb 3aiiMaTnCs Qi3sMYHOI0 MiATOTOBKOI 32 CTAHOM
37J0POB’s1.

© Yepnenko C., Oniitauk O., Kankan O., Mamaxosa JK., 2017.
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aflaNTallilfiHMX MEXaHi3MiB i AK HaC/TiJOK [0 IpOrpecy-
I0YO0T0 HoripieHHs ixaporo 3xopos’s (ITnaronos B. H.,
1990; ®anpkoBa H. 1., 2002). Tomy BemyThCs momry-
K1 epeKTMBHUX IefaroriyHuX i MefuKo-6i0moriqHmx
TEXHOJIOTIM, AKi MalOTh 32 METY He Ti/IbKi OTPUMaHHA
indopmauii npo ocobmBocTi pyHKIIIOHANTBHOI Ta ¢i-
3UYHOI IiITOTOB/IEHOCTI CTY[EHTIB, aje i CIpUAHHSA
MiIBULIEHHI0O PYXOBOi aKTMBHOCTI, Npale3faTHOCTI,
SHVDKEHHIO CTOMJIEHOCTI y BUIIiI IIKOIi.

Y HayKOBO-MeTOAMYHIN MiTEpaTypi MifKpeco-
€ThCsA, 10 MOJIOJUII BiK XapaKTepU3yETbCA PO3KBITOM
6ionoriuHoi 3pinocTi Ta HaAITHOCTI QPYHKIIIOHYBaHHS
OCHOBHUX cucTeM opranismy (lanbnepun C. 1., 1974;
Pomanenko B. A., 1999; Conogkxos A. C., Comory6
E. C.,2001; ®omunu H. A., ®unuu B. I1., 1972).

binburicTh gocmif>keHb pO3IAJAOTh NUTAHHSA Te-
OPETHKO-MeTOIOIOTiYHIX OCHOB (pi3MYHOTO BUXOBAH-
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HA cepell CTY[EHTIB, a came: KOHLENLII Ipo q)opMy—
BaHHA ¢isnvnol KynbTypu mopnuu (banscesnu B. K.,
3anopoxkanoB B. A, 1995; Matsees JI. I1., 1991); mo-
JIO)KEHHSI PO 3aKOHOMIPHOCTi po3BUTKY (ismaHMUX
AKOCTel i pOopMyBaHHA PYXOBUX HaBMYOK (3aruop-
ckuit B. M., Marsees JI. II., 1990; Ammapun 10. B.,
1990; boren M. M., 1985; Xynoniit O. M., 2007); mocti-
I>KeHHs pori ¢isuuHol KynbTypu y popMyBaHHi oco-
oucrocrti crymenta (Vnpuuuy B. V., 1991; PaeBckuit
P. T., 1991); xonnenuii ingnBigyamisanii BUXOBaHHA
3acobamu ¢isnunoi kynprypu Vinsun E. I1., (2003).

Psp po6it (Paesckmit P. T., 1985; Vinbuuuu B. V1.,
1991) cnpssMOBaHO Ha BUBYEHHS HpodeciilHO-Tpu-
K/TaiHOI Bi3VYHOI MiATOTOBKM CTYAEHTIB 32 00paHUMMU
HalpsIMaMJ, BU3HAUYeHHs NPOBifHUX QisMYHMX AKO-
creit i GyHKILiN opraHismMy y dopMyBaHHi crieriamicTis
(Kupnuenko C. 1., 1998; Toukos H. 1., 1999), 3aco6iB
IIEPEBAXKHOTO 30CEPEKEHHA Ha NMPAKTUYHUX 3aHAT-
tax y BH3 (Ceprienxko C. B., 2004; Yaitknn V. H., 1999;
Kanpuunxuiz C. B., 2003).

3Ha4YHO MeHIIIe JOC/Ii/[KEeHb CIIPSIMOBAHO HAa BUBYEH-
Hs1 PYHKIIOHATBHIX 0COOMMBOCTEI CepLieBO-CYAMHHOIL
i iuxanpHOI cucTeM y MonofioMy Billi. CaMe BpaxyBaHHSA
BiKOBMX 3aKOHOMIPHOCTEN PO3BUTKY OpPTaHi3My Y4HiB €
OJHVM i3 YMHHMKIB yCIIIIHOCTi HABYa/IbHO-TPEHYBAJIb-
HOTO ITpoLiecy 3 (i3MYHOTrO BUXOBAaHHA BUIIOL LIKOTI. 3
BUILE3a3HAYEHOT0 3pO3YMINIO, O CyYacHi BUMOTH, SKi
BUCYBAIOTbCs CYCIIIIBCTBOM [IO0 CTaHY 3[J0POB’si, 00Y-
MOBJIIOIOTb HeOOXITHICTh SIKICHOTO 3aCTOCYBaHHS ITefia-
TOTIYHMX Ta MENNKO-6i0/IOriYHMX TEXHOJIOTI 3 METO
BYU3HaYeHHs (yHKIIIOHa/IbHOI aKTUBHOCTI Ta (pisnaHol
HiATOTOBNIEHOCTI CTY/IeHTiB. Y 3B’A3KY C IIUM € aKTY-
a/IbHUM BU3HAYEHHS BIUIVMBY BiKOBMX OCOOMMBOCTEI Ha
GbyHKIIiOHA/IBHMI CTaH i pyXOBY aKTMBHICTb CTY/IEHTiB
1-5-ro KypciB BUIIMX HaBYa/IbHMUX 3aK/IafIiB.

Mema 0ocnidxenHs: BUSHAYUTYU BiKOBi 0cOOMMBO-
CTi QYHKI[iOHA/IBHYX 1 PyXOBUX 31i0HOCTEl YO/IOBiKiB
1-5-ro Kypcis.

Marepianu i metogn

Yuacnuxu Oocnioxenus. Y TOCHim>XeHHI B3sd-
M y4acTb 4onoBikm 1-ro kypcy (n=98), 2-ro kyp-
cy (n=69), 3-ro kypcy (n=56), 4-ro kypcy (n=32),
5-ro Kypcy (n=46) 3a TakMMM CIleL[iaJIbHOCTAMMU:
inpopmaniiini TexHosnorii, 3BapoBaabHe BUPOOHMU-
IITBO, IMBapHe BUPOOHNUIITBO, €KOHOMIKA ITi{IIPUEM-
CTBa, OOJIK i ayANUT, TEXHO/IOTisA MaIIMHOOYAyBaHHA
Joun6acpkoi fep>kaBHOI MamMHOOYAiBHOI akageMil
M. Kpamaropcoka. Ctynentu Oynu iHpOpMOBaHi
PO BC1 OCOOJIMBOCTI AOCIHIKEHHS 1 JAJIU 3TOAY
Ha y4acTh B €KCIIEPUMEHTI.

Opeanizayis docnioncenns. [Ins BUpillleHHS TO-
CTaB/IeHMX 3aBJIaHb OYB IIPOBeeHNIT KOHCTAaTyBa/lb-
HII €KCIIEpUMEHT, KU JO3BONUB BU3HAYUTU BiKOBi
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0COO/MMBOCTI HAa4aTbHOTO PiBHA (YHKIIIOHa/NIbLHOTO
CTaHy i pyXoBoi IiIrOTOB/IEHOCTI cepefi Y0/IoBiKiB (18-
22 pokiB). byno opranisoBaHo 1o 1 rpymi Ha KOXHO-
My Kypci, o cKnano 5 pocrigHux rpyn. Hasuanbai
3aHATTA NPOBOAWIN B JOCHIJHMX TPYIaX BifNOBifHO
posxnany BH3 gBiui Ha TvOK/IeHb.

Y nporpamy TecTyBaHHA BBIJIIINM 3araIbHOBiOMi
tectu Ceprienka JI. I1. (2001): cTpuboK y JOBXMHY 3
micrs (cm), 6ir 100 M (c), STMHAHHA i pO3TMHAHHA PyK
y Buci (pasmu). [Ing oniHky QyHKLiOHaTBHOTO CTaHY
Oynmu Bukopucrati npo6u Pyd’e, llltanre, lenui (Po-
maHeHKO B. A., 1999; Kpynesnu T. 10., 1999; IBamen-
ko O.B., 2016; Ivashchenko, O. V., 2016).

IIpoyedypa mecmyeants. MeTon KOHTPONbHUX
BUIIPOOYBaHb JJO3BOINMB BU3HAYNTU PiBeHb QYHKIIiO-
HaJIbHOTO CTAaHY Ta PYXOBOI HiITOTOBNIEHOCTI CTYy/€eH-
TiB 1-5-T0 KypciB.

Inoexc Py¢’e

et TecT BUKOPUCTOBYBaNIM I OL[iHIOBAaHHA [i-
ANBHOCTI CepLEBO-CYAMHHOI CUCTEMI.

Ob6naonanns. CexyHpomip.

Onucanus nposedeHHs mecmysanHs. 3a KOMaH-
J0I0 YYaCHUK Ic/IA 5 XBUIMH CIIOKIIHOTO CTaHy B
IIOZIO)KEHHI CUIAYM IiIpaXOBye IY/IbC 3a 15 ¢, MOTiM
nporAroM 45 ¢ Bukonye 30 npuciganb. Bigpasy mic-
74 NIPUCIZAHD MiZPAXOBYETbCA MY/IbC 3a mepwi 15 ¢ i
OCTaHHi 15 ¢ 3 mep1oi XBU/IVHY NIePiofly BiJHOBIEHHA.
Pesynpratom TectyBaHHsA € iHfexkc Pyd’e (IR), sxuii
BIPAaXOBYETBCA 32 POPMY/IOL0:

:4(f0+f0+f0)—200’

7ie f, - TIOKa3HMK yfiapiB My/bCy N0 HaBaHTAXKEHHA 32
15 ¢; f,_KinbKicTb ynapis my/bCy Mic/i HaBaHTaXKEHHS;
f, - TIOKasHUK yfapiB MyabCy 3a oCTaHHi 15 ¢ mepmiol
XBUIVHY BiTHOB/IEHHA.

OuiHoBaHHA [isTBPHOCTI CeplieBO-CYAMHHOI CH-
CTeMM IIPOBOAVIIOCH 3a TIOKa3HMKOM iHJEKCY.

Innexc Pyd’e meHie 0 — aTmeTuyHe ceplie;

0,1-5 - BigMiHHO (Zy>ke rapHe cepie);

5,1-10 - mobpe (rapHe cepie);

10,1-15 - 3a/0BiNbHO (Ceplie MPYU HEJOCTATHOCTI
CepemHbOro CTYIEeHs);

15,1-20 - moraHo (ceplie IIpy HELOCTATHOCT] BUCO-
KOTO CTYIIeHs).

3aeanvii exasiexu i 3aysaxcenHs. I1py BuMiproBaH-
Hi IIy/IbCY Y4€Hb HAaK/Maga€ 2—4 mablli Ha JOTOHHY I10-
BEpPXHIO NepeAIlIiyys B0l pyKy 61/ BeMKOTo Hajb-
114 i 371eTKa IPUTHCKA€E CYAMHY 10 KiCTKM ab0 HaK/Iajjae
PYKY Ha COHHY apTepilo (3py4HO Lie poOUTH 3 IIPaBOTrO
00Ky). 3a KOMaH/IOI0 BUK/Iafja4a i OffHOYaCHIM ITyCKOM
CEeKyH/IOMipa IIOYMHAETHCA MiIPaXyHOK 3a 15 ceKyHp 3
BiJITIOBifHUM IepepaxyHKOM 32 1 XBUIMHY.

IIpo6a Pomobepza

Lett TecT BUKOPUCTOBYBA/Y JJ1 OL[iHIOBaHHS CTa-
TUYHOI piBHOBArNu.

IR
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Obnaonanus. CekyHpoMip.

Onucanus nposedeHHs mecmysants. 3a KOMaHI 00
Y4aCHMKOBi TeCTYBaHHS IIPOIOHYIOTb 3alHATYU CTiil-
Ke IT0JIOKEHH:A Ha OfiHiN Ho3i. [Ipyra Hora 3irHyTa, a il
I ATKA TOPKAEThCA KOMIHHOTO CYI7I06a OIOPHOI HOI'H,
PYKu Ha nosici, ronosa npsmo. HeobxigHo yrpumysa-
TU Lie IIOJIOKEHHA SAKOMOra foslle. Peectpania dacy
Ha CEKYHJIOMipi ITOYMHAETHCA MiC/IA NPUIMHATTA CTill-
KOTO ITOJIOKEHHS, a 3aKiHYYETbCA Yy MOMEHT BTpaTu
piBHOBary abo TpeMOpy MOBIK i HajbLiB PYK.

3azanvhi 6xasiexku i 3aysaxceHHa. YUeHb NOBMHEH
BUKOHYBATM BIIPaBy i3 3alTIOLeHMMM o4duMa. Pee-
CTpalid 4acy MpOBOAUTHCA 3 TOYHICTIO O 1 ceKyH-
oy. YTpMMaHHA CTifIKOI IO3M 37iJICHIOETbCA Ha IIpa-
Bill i 7iBiNt Horax. Kpammii pesynbTaT 3aHOCUTbCA Y
MPOTOKOJL.

IIpo6a IlImanze (noBinbHA 3aTpUMKa JUXaHHS Ha
BILUIXY)

et TecT BUKOPUCTOBYBaNIM I OLiHIOBAaHHA [i-
SJIBHOCTI AUXA/TbHOL CUCTEMMU.

O6naonanns. CexyHmoMip.

Y4acHMK TeCTyBaHHA B ITOJIO>KEHH] CTOSAYM pOOUTD
IeKiZpKa IMMOOKMX MUXa/JIbHUX LUKJIIB i Mic/IsA IIOBHO-
TO BJJYIXY 3aKpUBA€ poT (I[i/IbHO CTY/IsIE IyOM), @ Beu-
KM 1 BKa3iBHMM ManblAMM CTUCKA€ Kpujaa HOca. 3a
CEeKyH/IOMipOM BU3HAYaIOTh Yac Bifl MOMEHTY 3yNMHKN
IUXaHHS 00 M0TO BiTHOBJIEHHS.

OniHoBaHHA [OisIIBHOCTI OMXa/lIbHOI CUCTEMU
3/IiICHIOBA/IOCA 3a TIOKa3HMKOM TPUBAJIOCTi 3aTPUMKI
OVXaHHS:

6inbmie 90 ¢ — BigMiHHO;

Bix 60 10 90 ¢ — mobpe;

Big 30 mo 60 ¢ — 3aOBiNIBHO;

MeHite 30 ¢ — moraHo (He3aJoBibHO).

IIpo6a I'enui (3aTprMKa AVIXaHHS Ha BUUXY)

Lett TecT BUKOPUCTOBYBAIM [JIA OLiHIOBAHHA [Ii-
SITBHOCTI IUXaTbHOI CUCTEMMU.

JocmimKyBaHnii Mic/IA JeKiNbKOX JUXaNbHUX IM-
KJTiB poOUTH IIOBHUIT BUJVX, 3aKPUBAE POT U CTUCKYE
HajbLIAMHU Hic. Yac 3aTpUMKM IVXaHHSA PEECTPYIOTH 3a
CEKYHJOMipOM.

O1iHIOBaHHA MiAABHOCTI OMXA/NIbHOI CUCTEMMU
MPOBOAIOCH 32 MOKA3HUKOM TPUBANIOCTi 3aTPUMKU
IVXaHHS:

6inbuie 50 ¢ — BigMiHHO;

Big 35 o 50 ¢ — mobpe;

Big 20 mo 35 ¢ — 3a10BiNIBHO;

meHiie 20 ¢ — moraHo (He3aJoBiIbHO).

Cmpubox y 006xcuny 3 micus (cm)

Leit TecT BUKOPUCTOBYBAIM I/ OLiHIOBAHHA
IIBUIKICHO-CUIOBUX 3[JiOHOCTEI.

Obnaonanns. Kunum ab6o TiMHacTMYHI MaTu 3 He-
CNIM3bKOIO IOBEPXHEI0, PYNIETKA, Kpelifa.

Onucanns nposedenHs mecmy. YIaCHUK TeCTy-
BaHHA CTAa€ y BUXi[HE MOIOKEHHA — CTilKa, HOTM Ha
LIVPVHI [JIeYelt, alblli Hir Iepef CTapTOBOIO JIiHIE
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- pobuTh pykaMm Max Hasaj, IOTIM pi3ko Boepefp i,
Bi/JIITOBXHYBIINCh ABOMa HOTaMu, CTpubae sSIKoMora
mami. Pe3ynpraToM TecTyBaHHSA € HalbHICTh CTpUOKa
B CAaHTUMETPAX, 110 BUMIiPIOETbCA Bifl CTapTOBOI JIi-
Hil ;O TOYKM TOPKAHHA KuauMa (MaTa) I ITKO0 HOTH,
sIKa 3HaXOofMIacs O/pkde o nmiHil. BopaBy BukoHyBa-
mm y ABi cpobu (1o Tpu pasm), (ikcyBaBcs Kpaiuii
pesynbTar.

3aeanvhi exasieku ma 3aysaxeHHs. TecTyBaHH:A
IIPOBOAATD BifITIOBITHO /10 ITpaBW/I 3MaraHb sl CTPUO-
KiB y HOBXMHY 3 po36iry. Micus BifmroBxyBaHHS i
IpU3eM/IeHHA MAIOTh OyTU Ha OGHOMY piBHi.

Biz2 100 m (c)

Leit TecT BUKOPUCTOBYBAMM [/ OLiHIOBAHHA
IIBUIKICHO-CUIOBUX 3JiOHOCTEI.

O6naonanns. Cexynpomip, Bigmipssaa 100-metpo-
Ba MMCTaHIifA, npanopenb. PiKCyOTh gecATi fomi ce-
kyHau. CrapToBuii mictornet (abo npanoperp). Pixim-
Ha ITI03HaYKa.

Onucanus nposedeHHs mecmy. 3a KOMaH[OI0
«Ha cTapt!» y4acHUKY TeCTyBaHH:A CTAlOTh OinA cTap-
TOBOI /IiHii y TIO/I0>X€HHA HMU3BKOTO CTapTy. 3a CUTHa-
JIOM BOHM IIOBMHHI AKHaMlLIBUJLIE IOJONATY 3a/laHy
IVICTAHIIiI0, He 3HIDKYIOUM TeMIy Oiry mepen dinimem.
PesynpraToM TecTyBaHHA € 4ac IIOLONAHHA SUCTaHIiI
3 TOYHICTIO 10 IeCATOIL JOIi CEKYH/IN.

3azanvhi 6xkasiéxku i 3ayeaxnceHHs. SIKIO HeMae
CTapTOBOrO IiCTOJIETA, NMOJAETbcA KoMaHfa «Pymi!»
3 OOHOYACHMM CHUTHAJIOM INpaNopLeM A XpOHOMe-
TpUCTiB. [l03BONIAETHCA BUKOHATI OFHY ab0 JBi cIipo-
6u. PikcyeTbcs Kpamuit pesynbTaT. Y 3abiry MOXyTb
6patu y4acThb JIBOE i 6inblie YYaCHMKIB, ajie 9ac KOX-
HOro ¢ikcyerbcsa okpeMo. [IUCTaHIisA MOBMHHA OyTH
IpsAMOI0, Y fo6poMy cTaHi i po3paineHa Ha okpeMi 6i-
TOBi JOPDKKMU.

3eunanns i po3zuHanHs pyK y 6uci

et TecT BUKOPUCTOBYBANN [JI OLiHIOBAHHA JIN-
HaMiYHOI CU/IN.

Ob6naonanus. Ilepeknaguua giameTpom 2-3 ¢,
naBKa, MarHesis. [lepeknagyHa IOBMHHA PO3TALIOBY-
BaTVCh Ha TaKiil BUCOTI, 106 YYaCHUK TeCTYBAHHSA Mir
BMKOHATY BJIC Ha NIPAMMUX PYKAX.

Onucanns nposedeHHs mecmy. Y4aCHUK TeCTYBaH-
HS CTA€ Ha JIABKY 1 XBaTOM 3BepXy (IZOJIOHAMU BIlepef)
OepeTbcs 3a IepeKTafiuHy Ha IIVPVHI IJIedelt, HOTiM
pO6UTH BMC HAa HPSAMUX PyKax (HOIM He TOPKAITHCS
nipmorn). ITicnsa komauay «MoxkHal», sSTMHAI0YM PYKH,
BiH MiJTATYETbCA 4O TAKOIO IONOXKEHHH, KON 10TO
nigbopinasa 6yme GesmocepenHbO HAJ, piBHEM Iepe-
Knaguanu. [ToTiM y9acHUK IOBHICTIO BUNIPAMIIAE PYKH,
OITYCKaIO4YMCh Y BUXiJHE MONOKeHH:A. Brpasa moBTO-
PIOETBCA CTiNIbKY PpasiB, CKIIbKA Lie MOXK/IUBO.

Pesynomam. KinbkicTp 6€3NOMIIKOBUX 3TVHAHb
i posrnHaHb PyK.

3aeanvni éxasiexu i 3aysaxcenus. Koxxnomy yuac-
HUKY Ja€TbCA nuile ofHa crpoba. He mosBonserbcs
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pO3TOMAyBaTUCh Mifl Yac MiATATYBaHHA, JOIIOMAaraTu
co0i, pobnsiun Maxy Horamu. TecT NMPUNMHSETHCS,
AKIO: ) YYaCHVUK TeCTYBaHHs POOUTDb 3yNMHKY Ha 2 i
Oinbie cekyHau; 6) CTYAEHTOBI He BHAETbCA 3adikcy-
BaTH MOJNOXKEHHS MiAOOPInasA Hall epeKIaguHOI [Ba
pasy IOCIib.

Cmamucmuynuti ananis. Pesynbraty fOCTimKeH-
Hs1 00pOO/IA/INCS METOIOM MaTeMaTUYHOI CTAaTUCTUKIA.
BupaxoByBanuch Taki mapamerpu: cepenHs apudme-
TUYHA BeTMYMHA (X), TOMIIKa OOUMCITEHHS CePeTHbOL
apuMeTH4HOI BeIMYMHY (S); JOCTOBIPHICTD PisHUI
cepennix BenuuuH (t). OuiHIOBaHHA JOCTOBiPHOCTI
PiSHUII CTATUCTUYHUX TTOKA3HMKIB (t) IPOBOAMIOCH
3a JJOIIOMOT o0 Kputepito CTbrofieHTa.

Pe3ynbratm gocnigKeHHs

Y Tabnuui 1 HaBefeHi pe3ynbTaTU JOCTIIKEHHS
aHasli3y QYHKIIIOHAa/JIbHOTO CTaHy i PyX0BOI MiATOTOB-
JIEHOCTi 4070BiKiB 18-22 pokiB. ¥ crypeHTiB 1-2-r0
KYPCIB CIIOCTEPIra€TbCs CTaTUCTUYHO JOCTOBIpHA [M-

HaMika IOKa3HMKiB QyHKIioHanmbHOI i pyXoBoi mif-
roToByieHOCTi. Tak, y 19 pokiB IoKpamyeTbcs iHfeKc
Pyd’e (9,7 - «rapHe cepue»), crarnyna piBHoBara (12 ¢
- «3aJI0BI/IbHOY ), CTPMOOK y BoBXMHY 3 Micus (P<0,05).
ITokasHMKM 3aTPUMKU [MXaHHs, MIBUJKiICHO-CUIOBI
3ai6HOCTI (6ir 100 M) i cvyta M’A3iB pyK He 3MiHIOIOTBCH.

Y 20 pokiB crocrepiraerbcs 3HaYHe IOTipHIEHHS
pesynbrariB npo6 Tenui (31 c¢) Ta Pombepra (3,9 c),
(P<0,05). 3apeectpoBaHni pesynbratn iHgexcy Pyd’e,
3aTPUMKMU [JMXAaHHA Ha BJUXY, LIBUIKICHO-CUIOBUX
3gi6HOCTEN, cuau — 0e3 3MiH.

Y 20-21 pik BifOyBatoTbcs iCTOTHI 3MiHM 3a IIO-
Ka3HMKaMI CepLeBO-CYAMHHOI CUCTEMU, 3aTPUMKU
puxaHHA. lle cBifuuTh, 10 3 BiKOM y YO/OBiKiB IpO-
CTEXXYETbCA YiTKA TEHEHIIiA O IMOTipIIEeHHA iHJeKCy
Pyd’e (12,6 - «3apgoBinbHO»). IlIBUAKiCHO-CIIOBI 37i-
OHOCTI, cu/a M’A31B PyK He 3MiHIOIOTbCSL.

Y 21-22 poxu (4-5-i1 Kypcu) He CHOCTepiraeTbcs
3MiH 3a BCiMa ITOKa3HUKaM.

3rifHO 3 OTpMMaHMMM IOKa3HMKaMMU iHJEKCY
Pyd’e 3 BikoM y cTymeHTiB 1-5-r0 KypciB pasoM 3i
301/IbIIEHHAM KiJIbKOCTIi Y4HiB, AKi MalOTh IOKa3HUK

Ta6muus 1. PesynbraTy TecTyBaHHS (QYHKI[IOHATBHOI MiATOTOBIEHOCT] i PO3BUTKY PYXOBUX 3[16HOCTEl Y0/MOBIKiB 1-5-T0

KypCiB
1 xypc 2 Kypc 3 Kypc 4 Kypc 5 Kypc
Ne Hasgsa (n=98) (n=69) (n=56) (n=32) (n=46) t, t. ot ot
X s X s X s X s X s

1 Ingexc Pyd’e 1204 A48 976 43 1078 53 1261 ,56 11,70 57 3,56 1,50 2,35 1,77
2 Tlpo6allltamre () 71,68 1,72 7621 271 77,68 232 6622 274 6840 293 145 42 3,16 .53
3 Tlpo6a leni (c) 4426 196 4875 221 3120 127 40,00 1,66 4400 176 155 7,03 4,14 161
4 TIpo6aPom6epra(c) 4,04 30 1226 .99 390 33 460 46 400 24 808 817 1,19 1,13
5 Bir 100 (c) 1406 06 1400 31 1410 26 1400 ,11 1390 ,15 25 A4l 66 01
6 SC;I;?I?;‘(‘CL?OBMHY 231,41 1,86 237,00 3,86 240,90 509 23830 184 242,60 327 2,04 65 A48 1,15
7  3ruMHaHHA i po3-

uHaHHA pykyBuci 10,86 40 11,59 1,70 11,60 67 1210 .64 1270 59 42 02 54 62

(xinbKicTh pasis)

Tab6nmunga 2. Ioxasauxu iHpekcy Pyd’e ctymentis 1-5-To kypcis

CraH cepreBO-CyIMHHOI crcremMu, %

. . «Ilorano» - cep- «3agoBinbHO» «JIysKe HoGpe»
Kypc(six crypentis) n 1eBa HENOCTAaT- - cepueBa Hemo-  «Jo6pe» — rapHe yore Joop
. . - Iy’)Ke TapHe  ATIeTHYHe cepue
HICTb BUCOKOTO  CTaTHICTb cepef- cepiie cepre
CTyNeH:A HbBOTO CTYHEeH i
I kypc (18 pOKiB) 98 60,7 32,1 7,1 0 0
II kypc (19 pokis) 69 15,9 47,8 31,9 43 0
III xypc (20 poxkiB) 56 5,4 51,8 339 8,9 0
IV kypc (21 pik) 32 3,13 25,0 56,3 15,6 0
V xypc (22 poxn) 46 6,5 50,0 39,1 4,4 0
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YepHeHko C., OniiiHuk O., KankaH O., ManaxoBa XK. Oco6nuBocTi pyHKUioOHanbHOI i pyxoBoi NiAroToBneHoCTi CTyAeHTIB BULLUX
HaBYaNbHUX 3aKnagis

CTaHY CepIieBO-CYAMHHOI CUCTEMHU 3 OL[iHKOI0 «Jo6pe»,
CIIOCTEPITa€ThCA 1 3MEHIIEHHA KiIbKOCTI CTYJEHTIB 3
pe3y/nbTaTOM OLIiHIOBaHHA «IIOTaHO». Pe3ynpTaty Ha-
BeeHi B Tabmmili 2.

Aunckycia

OTpumaHi pe3ynbTaTu AONOBHIOIOTH BimOMOCTi
B. O. Pomanenka (1999), I. I. Konamenka (2001),
O. C. Conopkosa, €. C. Conory6a (2001) mpo suHaMiKy
PO3BUTKY PYXOBMX 31iOHOCTeIT y MOJIO/] ITift 9ac 3aHATh
¢isnuHO0 KyNIbTYypoI i cmopToM. IlifTBepmKeHo, o
PYXOBi 3[i0HOCTI pO3BMBAIOTbCSA IeTEPOXPOHHO, A Ta-
KOX 3 BIKOM CIIOCTepiraerbcs Mpolec iHBoLjii pyxo-
Boi ¢ynkuii (JI. C. Berrogcknit, 1979; A. C. Conopkos,
E. C. Comnory®6, 2001; B. A. Pomanenko, 1999).

OTtXe, MOPiBHANBHMUIL aHAJ3 JO3BONMNB BUABUTU
0COONMMBOCTI PO3BUTKY CepLeBOI, AUXaIbHOI CUCTEM i
PYXOBUX 3[i0HOCTel y CTy#eHTiB 1-5-ro KypciB, 110
Ta€ MOXKIMBICTh BUK/Iafady pallioHalTbHO ITAHYBAaTHU
3aHATTA 3 Pi3NIHOI KYIBTYPU.

IlepceKTMBOKW MOAANBIIOTO PO3BUTKY € BU3HA-
YeHHS 0COO/MBOCTEN CTAaHOB/IEHHA (PYHKIIiOHAIb-

HOTO CTaHy i PyXOBOI IiJrOTOBIEHOCTI iHOK 1-5T0
KYpCiB.

BucHOBKM

Y 19 pokiB y 40/I0BiKiB cIIOCTepira€Tbcs MOKpa-
LIeHHA MTOKa3HMKIB CepLeBoi i JUXaNIbHOI CUCTEM Op-
raHi3My, CTaTUYHOI PiBHOBAry, IBULKICHO-CUTOBUX
3mibHOCTEI.

Y BikOoBOMY fiiamasoHi 18-22 pokiB 3a IOKa3HU-
Kamu iHpekcy Pyd’e crocrepiraerbes 36inbpiieHHAM
KiJIbKOCTi CTYZeHTiB, AKi MalOTh IIOKa3HUK CTaHy cep-
L[eBO-CYAMHHOI CUCTEMU 3 OLiHKOIO «Hobpe» i 3MeH-
LIEHHA Ki/IBKOCTIi CTY/I€HTIB 3 P€3y/IbTaTOM OL[iHIOBaH-
HS «IIOTaHO». PiBeHb PO3BUTKY PyXOBUX 3Ai6HOCTEN
3MIiHIOETbCS CTATUCTUYHO HEOCTOBIPHO.

KoHdnikT iHTepeciB

ABTOpPM 3aABIAIOTH NIPO BiICYTHICTD KOHPIIKTY
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YepHeHko C., OniiiHuk O., KankaH O., ManaxoBa XK. Oco6nuBocTi pyHKUioOHanbHOI i pyxoBoi NiAroToBneHoCTi CTyAeHTIB BULLUX
HaBYaNbHUX 3aKnagis

OCOBEHHOCTU OYHKLMOHAJIbHON
U ABUTATEJIbHO NOATOTOBNEHHOCTU
CTYAEHTOB BbICLUMX YYEBHbIX 3ABEAEHUI

Yepuenko C.', Oneitnuk O.!, Kankan E.?, Mamaxosa K.’
!Ilonbacckas ToCygapcTBeHHAs MAlIMHOCTPONUTE/IbHAS aKaJeMus
*JTon6acckast HalMOHA/IbHAS aKa/IeMIsi CTPOUTENbCTBA U APXUTEKTYPbI
>JloHeKMIT HaI[MOHA/IbHBIV MEAVIIIVIHCKII YHUBEPCUTET

Pedepar. Crarps: 7 c., 2 Tab1., 28 MICTOYHUKOB.

Ilenb: onpenennTb BO3pacTHBIE 0COOEH-
HOCTM (YHKIMOHA/IBHON U ABUTATENbHON MOATOTOB-
JIEHHOCTU CTY[EHTOB 1-5-ro KypcoB.

Marepuanbl 1 MeTOAbI. B yiccnenoBanmum npuuAmm
y4acTye My>K4uHbI 1-ro Kypca (n = 98), 2-ro Kypca (n
= 69), 3-ro xypca (n = 56), 4-ro xypca (n = 32), 5-ro
Kypca (n = 46). [Ina permenns 3agad ObIIM IPYMeEHEeHbI
CTeflyIolyie MeTORbI MCCIe[OBAHNA: aHAIN3 HAYIHON
NUTEPATYpbl, NelarOTu4YecKe UCCAEeNOBaHUA, Tefja-
rormyeckue HaOMIOfeHNs, Iefarornyeckoe TeCTUPO-
BaHMe, METOJ MHJEKCOB ¥ MeIMKO-OV0MIornyecKue
Merofpl. Ilefarormyeckue MeTOIbI MCIIONb30BAHbBI
VA M3Y4eHUA 0cobeHHOCTel (QYHKIMOHATBHOTO CO-
CTOSHMA OpPTaHM3Ma M JIBUTATEIbHBIX CIIOCOOHOCTEI
Yy CTYAEeHTOB 1-5-T0 KypcOB BBICIIMX 3aBeNeHUI],
11 06pabOTKM JAHHBIX — METOMBI MaTeMaTU4eCcKO
CTAaTUCTUKIL.

Pe3ynbraThl. Y cTyneHTOB 1-2-TO KypcoB HabmIo-
MaeTcs CTaTUCTUYEeCKas JOCTOBEPHOCTD IMHAMUKY I10
nokasaressaM. Tak, B 19 et yny4nraeTcs unaekc Pygne
(9,7 - «xopolee cepale»), CTATUCTIYECKOE PaBHOBE-
cre (12 ¢ — «yHOBIETBOPUTENBHO»), IIPBDKOK B UIMHY
¢ mecta (P < 0,05). [Tokasarenu 3afep>kKKu [bIXaHMNS,
CKOPOCTHO-CUIOBBIX criocobHocTelt (6er 100 M) u cua
MBIIII PYK He MeHAITCA. B 20 et Habmofaercs 3Ha-
4KTENbHOE YXY/LIeHNe pe3ynbTaToB npob fenun (31 ¢)

u Pomb6epra (3,9 ¢), (P < 0,05). 3apeructpupoBaHHbie
pesynbraTsl MHAeKca Pydbe, 3agep>kky AbIXaHUsA Ha
BJIOX€, CKOPOCTHO-CU/IOBBIX CIIOCOOHOCTET!, CHITBI — 6€e3
usMeHeHui. B 20-21 rop NpoucXopAT CyleCTBEHHbIE
U3MEHEHMA II0 II0Ka3aTelAM CepJiedHO-COCYRMUCTON
CUCTEMBI, 3aJlepXXKM [bIXaHUs. DTO CBUJETEIbCTBY-
eT, 9YTO C BO3PACTOM Yy MY>KYMH HaOTIOfaeTcs 4eT-
Kas TeHJIeHUMs K yXyAlleHuIo nHpuekca Pydoe (12,6
— «Y[OBIETBOPUTEIbHO»). CKOPOCTHO-CUIOBBIE CIIO-
COOHOCTHM, CMJIa MBILIL PyK He MeHsTcA. B 21-22
roga (4-5-1 Kypchl) IO BceM IOKa3aTelaM M3MeHEeHU
He HaOIogaeTc.

BeiBogbl. B 19 et y My>x4nH HabmofaeTcs ymyd-
LIeHJE ITOKa3aTeIeN CepIeYHON 1 IbIXaTeIbHO CUCTEM
OpraHN3Ma, CTaTMYECKOIO paBHOBECU:, CKOPOCTHO-
CUJIOBBIX CIIOCOOHOCTEIA.

B Bo3pacTHOM fmamnasone 18-22 yneT mo mokasa-
TeNsAIM MHJeKkca Pydbe HabmomaeTcs yBenndeHMeM
KOJIM4YeCcTBa CTY[IEHTOB, MMEIIINX ITOKa3aTelb CO-
CTOAHUA CEPAEYHO-COCYAUCTON CUCTEMBI C OLLEHKON
«XOPOIIO» M YMEHbILIEHNE KOMNYIECTBA CTYAEHTOB C
pe3y/IbTaTOM OILIeHKM «IIJIOXO». YpOBeHb pa3BUTUSA
JBUTATETIbHBIX CIIOCOOHOCTEN MEHsAETCS CTaTUCTIYeC-
KJ HeJOCTOBEPHO.

KiroueBble c1oBa: My>K4MHBI; (PyHKIIMOHATbHOE
COCTOSIHIIE; IBUTATE/IbHBIE CIIOCOOHOCTIL.

PECULIARITIES OF HIGHER EDUCATION STUDENTS’
FUNCTIONAL AND MOTOR PREPAREDNESS

Chernenko S.', Oliinyk O.', Kapkan O.%, Malakhova Zh.?

'Donbas State Engineering Academy,

*Donbas National Academy of Civil Engineering and Architecture

*Donetsk National Medical University

Report. Article: 7 p., 2 tabl., 28 sources.

The objective is to determine the age pe-
culiarities of higher education students’ functional and
motor preparedness.

Materials and methods. The participants in the
study were male students of the 1st year (n = 98), 2nd
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year (n = 69), 3rd year (n = 56), 4th year (n = 32), and
5th year (n = 46) of training.

The following research methods were used to solve
the tasks set within the study: analysis of scientific lit-
erature, pedagogical observation, pedagogical testing;
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the index method and biomedical methods. The peda-
gogical methods were used to study the peculiarities of
the functional state of the organism and the motor abili-
ties in higher education students of the 1st-5th years of
trtaining; methods of mathematical statistics were used
to processing the data.

Results. The first and second-year students demon-
strated statistically reliable dynamics in the indicators
of their functional and motor preparedness. Thus, at
the age of 19, the students show a decrease in the Ruffier
index (9.7 - “good heart”), the static equilibrium (12
sec. — “satisfactory”), and the standing long jump (P
<0.05). The breath-holding indicators and the speed-
strength abilities (running 100 m) and the strength of
hand muscles remain unchanged. At the age of 20, the
students show a significant deterioration in the results
of Genchss test (31 sec.) and Romberg’s test (3.9 sec.),

(P <0.05). The recorded results of the Ruffie index,
timed inspiratory capacity, speed-strength abilities, and
strength demonstrated no change. At the age of 20-
21, significant changes happen to the indicators of the
cardiovascular system and breath-holding. The speed-
strength abilities, the strength of hand muscles remain
unchanged. At the age of 21-22 (4th and 5th year), all
the indicators show no change.

Conclusions. At the age ranging between 18 and
22, the Ruffle index shows an increase in the number
of students whose diovascular system state indicator
is assessed as “good” and a decrease in the number of
students whose result by this indicator is assessed as
“bad”. The level of motor abilities development varies
statistically unreliably.

Key words: male students; functional state; motor
abilities.
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Abstract

The objective is to determine the differences in the technique of the in-run position execution at the beginning of take-off
by junior ski-jumpers of different qualification (sports training).

Materials and methods. The participants in the study were 22 junior ski-jumpers aged 14-16 (a group of junior ski-
jumpers) performing during the Ukrainian Ski-Jumping Championship (October 9, 2010, Vorokhta, Ukraine). The
correlation analysis thereof established the relations between the jump length and the angular parameters: in the ankle
joint, knee joint, hip joint, and pelvis joint, which condition the positional relationship of the body joints and the position
of the ski-jumper at the beginningof take-off.

Results. The study established the correlation relations between the jump length and the angular parameters that condition
the horizontal positioning of the body. The correlation coefficient for the jump length at the inclination angle of the
segment of the straigt line passing through the axes of the ankle and shoulder joints to the direction of the skier’s movement
is ¥=-0.563 (p = 0.006), and that at 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 to the direction of the skier’s movement is = -0.355 (p = 0.105).
Conclusions. A position of lowly groupping at the beginning of the take-off allows to improve the sporting result. The
study established the correlation between the jump length and the angle, particularly in the ankle joint, to be r= -0.2244 (p
=0.274), in the knee joint — r= -0.165 (p = 0.464), in the hip joint —r=-0.127 (p = 0.574). It determined the statistically
reliable differences in the parameters of the body position at the beginning of the take-off on the jump ramp (p <0.05).
Key words: ski jumping; take-off; technique; kinematics; parameters.

enhances the movement speed and its influence is simi-
lar to the in-run speeding. COM movement forward
the area of stability on the take-off table creates the ro-

Introduction

Ski jumping is one of the complex co-

ordinative and high-level technical kinds of sport. The
effectiveness of flight phase significantly depends on the
take-off. The jump length and sport result also depend
on take-off. While straightening from the in-run posi-
tion, a skier jumps and moves COM (centre of overall
mass) up-forward. Speed of COM movement can be
divided into horizontal and vertical speed. Maximal
increasing of COM horizontal speed in take-off phase

© Kazmiruk Andriy, Banakh Volodymyr, Vlasov Andriy, Lopa-
tiev Anatolij, Tovstonoh Oleksandr, Stefanyshyn Natalia, 2017.
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tation, which increases the body inclination in flight
phase. Vertical speed component of COM movement
at the end of the take-off table increases the height of
the flight trajectory. It depends on the length of COM
movement from the lowest to the highest position. It
sets the requirements to the body pose at the begin-
ning of take-off while in-run position. Improvement of
movements in take-off phase requires the usage of pat-
terns, which help to control effectively and determine
discrepancy between young skiers’ technique and opti-
mal technique. As a standard it is the most appropriate
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to use model characteristics (A.Kazmiruk et al., 2016),
which are based on mathematical modelling or analysis
of better sportsmen’s technique in a definite group or
the best skiers’ technique.

The scientific literature shows angle parameters of
body poses during in-run and take-off for different re-
searched groups of highly qualified skiers (Maryniak
]. et.al,, 2002; P. Grimshaw P. & Marqes-Bruna, 2009;
R. Puumala, 1995), but the usage of these parameters is
not advisable while improving young skiers” technique
on not high trampolines. The article (I. Zanevskyy
& V. Banakh, 2010) reveals kinematic parameters of
young skiers’ body pose at the beginning of take-off on
trampoline HS-75 and two-parameter model which can
be used while improving skiers’ technique and increas-
ing jump length.

Medium and low pose, which provides a powerful
take-off, is the most efficient before movements on the
table (R. Puumala, 2005; H. Hoshino et. al., 2001). Low
pose is provided by decreasing the value of angles in
knee, ankle and hip joints. Decreasing the value of an-
gles increases the potential for demonstration of power-
speed qualities in the process of take-off (Jost B. 1998;
H. Hoshino et. al., 2001).

It is considered that decreasing of ankle joint angle
during in-run phase helps to place the body in the po-
sition, which decreases the muscle tension of shin and
hip front part. Decreasing of muscle tension reduces the
muscle fatigue and promotes better muscle functioning
in take-off phase. Aerodynamic characteristics of in-
run pose are defined by decreasing of ankle joint angle.
Low body pose decreases the cross-wind resistance
while in-run and increases the speed of movement.

The authors determined significant correlations be-
tween the jump length and five parameters of skier’s
body pose, namely with angles in the ankle (r = -0.614;
p <0.001), knee (r =-0.596; p < 0.001), and hip joints (r
= -0.437; p < 0.012), with the angle of incline to direc-
tion of skier’s motion of line which passes through the

COM of the body and axis of ankle joint (r = - 0.556;
p<0.001), and also with the angle of incline to direction
of skier’s motion of line which passes through the axis
of ankle and shoulder joints (r = -0.402; p < 0.03). These
correlations prove that if the direction of correlation
for all the five parameters of the body pose with jump
length is negative, it is possible to accept a conclusion
that as more compact body parts are grouped, the prob-
ability of achieving a better sporting result is higher.
These data supplement the statement (I. Zanevskyy &
V. Banakh, 2010).

The developed model defines the lowest values of
particular parameters: ankle joint angle - 42,8°, knee
joint angle — 56,9°, the angle of incline of line which
joins COM and the axis of ankle joint to the direction
of skier’s motion - 57,2°.

Research objective. To identity the differences in the
body pose parameters of young ski jumpers at the be-
ginning of take-off during the in-run.

Materials and methods

The article presents the results of a comparison of
kinematic parameters of body pose at the beginning of
take-oft during the in-run. Comparison of kinematic
parameters of body pose at the beginning of take-off has
been carried out. In the course of research we received
preliminary information on kinematic characteristics
and peculiarities of in-run at the beginning of take-off
done by ski jumpers of different qualification and sports
fitness levels. Correlations of the studied parameters
with the length of jumps have been set as well. The used
information (Zanevskiy, Banakh, 2010) considers ki-
nematic parameters of 33 ski jumpers aged 16-17 years
(senior group of ski jumpers) who participated in in-
ternational competitions «Lotos Cup» January 30, 2010
in city Szczyrk (Poland). We also analyzed video re-
cordings of take-off of 22 ski jumpers aged 14-16 years

Fig. 1. An image of a ski jumper on the take-off table and a scheme model of his body with the rectangular coordinate
system xOy (I. Zanevskiy & V. Banakh, 2010)
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(group of junior ski jumpers) in the championship of
Ukraine in ski jumping October 9, 2010 in village Vo-
rokhta (Ukraine). Parameters of ski jumping technique
performance and sport results were processed on the
basis of video recordings of first series of competitions.

Videorecording was done with the help of digi-
tal camera Canon S3 IS with frequency of 60 Hz. The
camera was located on the side of the take-off table at
the distance of 20 meters perpendicular to the ski in
3 meters to the edge of the table. The horizontal axis
of the camera is tilted at an angle of the table. During
the recording camera was rotated around its vertical
axis. We have taken into account weather conditions in
which the shooting was carried out and the technical
requirements for its implementation, which allows to
minimize systematic and random error associated with
the properties of optics and video technology. To zoom
videorecordings, layout of the distance was set in front
of ski rail on the take-off table (between the camera
and the object of recording). Identification of necessary
information, quantitative kinematic parameters was
carried out using the proposed video analysis. It was
believed that the beginning of the in-run of the skier
was prior to take-off beginning.

We used the technology of measurement and analy-
sis for take-off technique based on the processing of
body images projected on the sagittal plane (Zanevskyy,
Banakh, 2010) and determination of kinematic param-
eters using computer programs Excel and Paint (Fig. 1).
Since skis during take-oft are not detached from the
take-off table, we can assume that the skis are in the
horizontal position relative to the table. The structure
scheme of the skier’s body is taken as flat branched
hinge-rod chain composed of eight parts: the foot with
the ski, legs, hips, trunk, head, shoulder, forearm and
hand. Parts of the body form together joints that simu-
late kinematic pairs of fifth grade: p - ankle; s - knee; f
- hip; b - shoulder; b ‘- neck; a - elbow; m - wrist (Fig. 1).
Coordinates of the mass centers of head and foot are
defined by the relevant markers on the helmet of skier
(point gc) and shoes (point gp). Joint angles, as well as

four more angles, parameters of the skier’s body pose
are calculated by trigonometric formulas.

Thus, skier’s body pose is defined by parameters
corresponding to the respective joint angles that are
shown in the kinematic scheme of skier’s body (Fig. 1).
Additionally, four parameters that are appropriate to
characterize position of ski jumper are used. These are
angles of inclination to the direction of skier’s motion
(on the take-off table - it’s tilted at 10 + 12 ° to the hori-
zontal) of lines that pass through the axis of ankle and
shoulder joints (angle w), ankle and hip joints (angle v),
through the axis of ankle joint and COM of the body
(angle &), through COM of the body and the center of
the foot (angle {); and through the axis of hip and shoul-
der joints (angle «).

Research results

In Table 2 data of statistical analysis concerning
take-off technique in the initial phase (in-run) are pre-
sented, namely parameters that characterize compact
grouping of body parts. The study involved 22 less
skilled ski jumpers aged 14,9 + 0,8 years belonging to
Kremenets, Vorokhta, Verkhovyna, Nadvirna sports
schools of Ukraine.

Starting position at the beginning of the motion is
facilitating the further implementation of take-off. Ac-
cording to the authors, the lower parts of the body are
grouped in a pose, the less air resistance during in-run
is observed. The result is saving of energy, caused by the
scattering of skier’s potential energy, which increases
the velocity of skier’s body during motion on the take-
off table. At the same time, a compact body pose po-
tentially enables skier to jump higher from the take-off
table. The higher position of skier is, the greater may be
flight time, and hence the length of the jump.

The angle of incline of shin in the initial position of
the body determines the location of COM of the body
relatively to the stability area during in-run. In particu-
lar, the values of angles: ankle joint - (a), knee joint - (),

Table 1. Parameters of skier’s body pose at the beginning of take-off (N = 22)

Stat. a’ p° y° v’ ] o K’ - o’ v
M 61,5 86,8 29,6 5,8 9,4 -21,5 4,7 84,0 66,4 111,3
SD 4,6 6,4 3,8 6,8 4,2 55 5,4 4,1 3,7 4,4
r -0,244 -0,165 -0,127 -0,097 0,040 0,243 -0,026 -0,355 -0,563 -0,036
t 1,125 0,746 0,572 0,435 0,179 1,123 0,117 1,699 3,049 0,161
P 0,274 0,464 0,574 0,668 0,860 0,275 0,908 0,105 0,006 0,874
Max 68,7 99,9 37,7 16,6 15,8 -11,1 15,3 91,3 73,4 119,2
Min 50,5 78,4 22,8 -9,5 -1,8 -31,0 -8,3 73,8 58,9 101,8
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Table 2. Parameters of skier’s body pose at the beginning of take-off in ski jumping

Stage
Ne Parameter Unit Senlo(rl\?l: ;l;r)nper s ]unlo(rl\?k:l )21;)11pers Difference P
M<=SD

1 a degree 52,8+4,3 61,5+4,6 -8,7 0,001
2 B degree 74,1+7,6 86,8+6,4 -12,7 0,001
3 y degree 34,5+4,3 29,6+3,8 4,9 0,001
4 174 degree 9,6+4,5 5,8+6,8 3,7 0,030
5 (/) degree 8,3+4,7 9,4+4,2 -1,1 0,376
6 0 degree -3,7+8,3 -21,5%5,5 17,8 0,001
7 K degree 13,5£5,6 4,7+5,4 8,8 0,001
8 4 degree 74,4+3,5 84,0+4,1 -9,6 0,001
10 (0] degree 60,7£3,5 66,4+3,7 -5,8 0,001
11 v degree 100,6+3,2 111,3+4,4 -10,7 0,001
12 Lim metre 63,4+8,2 55,8+8,01 7,6 0,001

hip joint (y) determine the relative position of parts and
pose of the skier’s body at the beginning of take-off.
Relevant parameters of young ski jumpers amounted
to 61,5 £ 4,6°; 86,8 + 6,4; 29,6 + 3,8°, where there are
minor, reverse correlation relationship with the length
of jump (p>0,05) (Table. 1). Trunk inclination relative
to the direction of motion determine the value of these
angles. Reducing the angle of trunk inclination i. e. the
line that passes through the axis of the hip and shoul-
der joints relative to the direction of skier’s motion —
(r) (that corresponds to 4,7 + 5,4°), to a great extent
provides favorable aerodynamic conditions while fast
moving of skier during in-run, reduces drag of the on-
coming air. Statistically significant correlation relation-
ships for this parameter was also not set r = -0.026 with
p = 0,908.

Parameters of the body that determine the location
of the body and its parts in a horizontal position are
considered to be the location of the shoulder and hip
joints relative to the stability area. In the angle of in-
cline to the direction of skier’s motion the line passing
through the axis of the ankle and hip joints — (v) its
value is 66,4 + 3,7°, correlation with the jump length
is r = -0,036 at p = 0,874. In the angle of incline to the
direction of skier’s motion the line passing through the
axis of the hip and shoulder joints — (@) its value is
111,3+4,4 we received r = -0,563 at p = 0,006. Reduction
of the angle of incline to the direction of skier’s motion
of the line passing through COM of the body and axis of
ankle joint improves stability of system “skier - skis” and
creates favorable conditions for reveal of muscles po-
tential and the best course of take-off — (£). The value
of this angle was 84,0 + 4,1° we received r = -0,355 at
p=0,105.
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Reduction of the angle of incline of head relative to
the body — (0) to some extent reduces the drag force.
In ski jumpers at the stage of specialized basic training
it amounts to 21,5 + 5,5°.

In the preparation process of young athletes who
are less skilled (e. g. Ukrainian ski jumpers) it is bet-
ter to use model characteristics of exercise techniques
of higher qualification athletes (e. g. Poland, Szczyrk)
(Zanevskiy, Banakh, 2010). The differences in the values
of parameters between older and younger ski jumpers
determine the reserves for improvement of technique
and improvement of sport result for less skilled ski
jumpers of Ukraine.

Data of statistical analysis of kinematic parameters
of body pose at the beginning of take-off are given in
Table. 2. In groups of junior ski jumpers as compared
with senior ones, there are significant differences in
most of the studied parameters.

According to value of parameters that determine
sport result, length of jump - a group of senior ski jump-
ers, the value of this parameter was 63,4 + 8,2 m against
55,8 + 8,0 m compared with less skilled ski jumpers who
were at the stage of specialized basic training.

Thus, the angles of incline of shin relative to the di-
rection of motion - (a) and in knee joint - (f) in group
of junior ski jumpers were 61,5 + 4,6 and 86,8 + 6,4° vs
52.8 £ 4, 3°and 74,1 + 7,6° in senior athletes. The value
of the angle in hip joint (y) — was 29,6 + 3,8° against
34,5 + 4,3° respectively. According to parameters o, f3,
y there are significant differences in average values of
these parameters in both groups (p <0.001). Reduction
of average values of parameters a, 3, y to a great extent
determines compact grouping of the body parts at the
beginning of take-off. At the same time, active flexion of
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hip joint reduces resistance to the oncoming air which
on one hand is due to the need to reduce the drag of
the already high rack, on the other hand — to a certain
extent determines the location of COM of the body and
allows to keep stability on the take-oft table before take-
off in less skilled skiers.

The value of the following parameters are highly
important: the angle of trunk incline, that is the line
that passes through the axis of hip and shoulder joints
to the direction of motion of skier (x); the angle of
incline to the direction of motion of skier — the line
passing through the axis of the hip and ankle joints (y);
the angle of incline to the direction of motion of skier
— the line passing through the axis of the ankle and
shoulder joints (@). These values describe position of
skier’s body parts and depend on parameters presented
above. In the position of the body at the beginning of
take-off there are significant differences (p>0,001) in
average values of the relevant parameters (x, @, v), in
a group of young ski jumpers 4,7 + 54°; 66,4 + 3,7°
and 111,3 + 4,4° against 13,5 £+ 5,6"; 60,7+ 3,5° and
100,6 £ 3,2° in a group of older and more qualified ski
jumpers.

In groups of ski jumpers placement and hand po-
sition are determined by minor differences in terms
of values, namely the angle of shoulder joint (i), the
angle of elbow joint (¢). In the group of junior ski
jumpers, as compared with the senior ones, values of
these angles constituted 5,8 + 6,8" against 9,6 * 4,5%;
and 9,4 + 4,2° against 8,3 £ 4,7°. Inter-group differ-
ence in average values of two parameters viewing the
angle of elbow joint (¢) had no statistical significance
(p> 0,05). In terms of averages in shoulder joint ()
inter-group differences in groups under study was 3,7°
(p <0,030).

In the parameters concerning angle of incline of
head relative to trunk there are significant differences.
The difference in value of incline was 17,8° (p <0.001).
In less skilled athletes, in the group of junior skiers, the
value of this angle was -21,5 + 5,5° against -3,7 + 8,3" in
the group of more qualified jumpers. On the one hand,
the lower is location of the head relative to the body,
the more reduced resistance to the oncoming air we
observe, on the other hand, the less incline of the head
forward allows to follow better visually the edge of the
table, allowing accurate and timely execution of motor
actions.

In the position of the skier’s body at the begin-
ning of take-off, there is an important indicator, i.e.
the angle of a line, passing through COM of the body
and axis of ankle joint to the direction of the skier’s
motion. Thus, in the position of the body at the begin-
ning of take-off in less skilled young ski jumpers, it is
84,0 £ 4,1° against 74,4 + 3,5° in the group of senior ski
jumpers. Inter-group difference of average values was
9,6" (p <0.001).
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Discussion of results

As a result of processing video recordings we have
defined parameters of body poses of 22 ski jumpers
during in-run at the beginning of take-off. According
to the values of parameters we can see that there are
differences in terms of joints angles during in-run in the
poses of ski jumpers. This variability can be seen as the
standard deviation. This can be explained by individual
peculiarities of jumping techniques.

The authors argue that reducing the incline of COM
of the body at the beginning of take-off in a static po-
sition decreases muscle tension of shin and hip front
part and creates more potential for muscle tension, and
increases power while performing take-oft. Reduction
of angle values in ankle, knee, hip joints help to reduce
COM of the body, reduce the angle of incline of the
body relative to the direction of movement and there-
fore, aerodynamic properties of skier’s body pose. All of
these will enhance speed of movement, thus increasing
the length of jump.

These data have been confirmed by inverse correla-
tion relationship of angle values of skier’s body pose
with the length of jump. In particular, we observe mi-
nor reverse correlation relationship with the length of
jump, of the following angles values: in ankle joint - (a),
in knee joint - (), in hip joint (y). At the beginning of
take-off of young jumpers (N = 22) these values were
r=-0,244, r = -0165, r = -0,127 (p>0,05) (Table. 1).

The data in Table 2 indicate a statistically significant
difference p<0,05 in values of angles parameters that
determine compact grouping of skier’s body parts and
location of COM of the body during the in-run at the
beginning of take-off between the groups of junior and
senior ski jumpers. Such values of senior ski jumpers are
smaller than in junior ones. These differences indicate
reserves for improvement of technique. An even greater
difference is observed in values of ankle and knee joints
angles and angle of incline of line that connects COM
of the body and ankle joint axis relative to the direc-
tion of movement of young ski-jumpers 61,5 °, 86,8 °
and 84.0 ° respectively with lower marginsof values
of respective parameters of the authors’ mathematical
model (I. Zanevskyy, V. Banakh, 2010); angle of ankle
joint - 42,8 °, in knee joint - 56,9 °, angle of incline of
line that connects COM of the body and ankle joint axis
relative to the direction of movement - 57,2 °.

Conclusions

1) Inverse correlation relationships between the
jump length and angles in ankle (a) — 61,5+4,6°,
r=-0,244 (p>0,05); knee (p) — 86,8+6,4"; r= -0,165
(p>0,05); and hip joints (y) — 29,6+3,8°, r=-0,127
(p>0,05) define the relative position of links and skier’s
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low body pose at the beginning of take-off (momopui
oKHUKY, N=22).

2) The lower position of links and the smaller values
of joint angles during in-run pose are, the higher prob-
ability of achieving better sporting result is. The jump
length is defined by the horizontal position of body and
the position of body links relatively to the stability in the
angles: incline of line which passes through the axis of
ankle and shoulder joints to the direction of skier’s mo-
tion (w) -111,3+4,4° r=-0,563 (p=0,006), and the line
which passes through the body COM and ankle joint
axis to the direction of skier’s motion ({).—84,0+4,1°
r=-0,355 (p=0,105).

3) Statistically significant difference p<0,05 in angle
values of skier’s body pose at the beginning of take-off
between the group of young skiers (22) and the group of
older skiers (33) is revealed. The jump length of young-
er skiers was 7,6 m (p=0,001) shorter and average angle

values of skier’s body pose were bigger than the param-
eters of older skiers. The difference was the following:
ankle joint angle (a) — 8,7°; knee joint angle (B) -12,7°;
the angle of incline of line which passes through the axis
of hip and ankle joints (v) -10,7°; the angle of incline of
line which passes through the axis of ankle and shoul-
der joints (w) - 5,8°, the angle of incline of line which
passes through the COM of the body and the axis of
ankle joint to the direction of skier’s motion ({) - 9,6°
(p<0,001). It defines the reserves for angle decreasing
and requires the development of program for improv-
ing of young skiers’ (14-16 year old) in-run pose.
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NMAPAMETPU NMO3U TU1A IOHIOPIB B CTINLI
PO3IroHY HA NOYATKY BIALUTOBXYBAHHA

Kaswmipyk Anppiit', banax Bonogumup?, Bracos Anppiit', JlonatbeB Anaronmiit',
Toscronor Onexcanpgp', Credpanimmn Haramna'

!JIbBiBCBHKMII HepKaBHUI yHiBepcuTeT (isMIHOI KyIbTYypH

*KpemeHernpka o6macHa TyMaHiTapHO-TIeiaroriuHa akafemis imeni Tapaca IlleBuenka

Pedepar. Cratbps: 6 c., 2 TabL., puc. 1, 7 mxeper.

Mera po6oTn. Busasuru BigMiHHOCTI y
TE€XHilli BUKOHAHHA I03Y Ti/la Ha IOYaTKY BilIITOBXY-
BaHHs Yy CTililli pO3TOHY IOHMX JIVDKHUKIB-CTpUOYHIB
pisHOI kBasidikanii (CIOpTUBHOI Mi/fTOTOBIEHOCTI).
Marepiann i MeTogu. B focimxeHHi B3AmM y4acTh
22 IOHMX MVDKHUKiB-CcTpuOYHIB BikoM 14-16 pokiB
(rpyma MOJIOAIIVX IVKHMUKIB-CTPUOYHIB) Iif 4ac yeM-
nioHary YkpaiHu 3i cTpuOKiB Ha JIvpKax 3 TpaMIUTiHa (9
xo0BTHA 2010 p., cMT. BopoxTa, Ykpaina). B pesynbra-
Ti KOpe/ALiHOTrO aHasi3y Oy/lIu BCTaHOBJIEHI 3B I3KI
MDK TOBXMHOI0 CTpUOKa i KyTOBMMU IapaMeTpaMu:

182

y TOMi/IKOBOCTOITHOMY CyT7106i, Y KOiHHOMY CyT/106i,
Y KY/JIBLIIOBOMY CYI7I00i, 1IJ0 BU3HAYAIOTh B3a€MHE PO3-
TALIYBaHH JIAHOK Ti/a Ta 03y TVDKHMKA-CTPUOyHA Ha
IIOYATKY BifIITOBXYBaHHA.

PesynpraT. BcTaHoB/IeHI KopenAlLiiiHi 3B’ A3Ku
MDK JOBXWHOIO CTpMOKa i KyTOBMMU IIapaMeTpaMu,
IO BM3HAYal0Th PO3TALIYBAHHA Tijla Y TOPM3OHTAIb-
HoMy nonoxkeHHi. Koedirientn xopenawii g gosxu-
HU cTpubKa i3 KyTOM Haxwmly Bifpiska mpsmoi jiHii,
sKa IPOXOJAUTh Yepe3 OCi TOMIJIKOBOCTOITHOTO JI II/Ie-
YOBOT'O CYIVIOOIB /IO HAIIPAMKY PyXy JTVPKHUKA CTaHO-
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BuThb r=-0,563 (p = 0,006), w1 KyTa HaxXWIy Bifpiska
npsMoi miHii, fika mpoxoguTb Yepe3 3LIM Tina it Bich
TOMi/IKOBOCTOITHOTO CyT/100a 10 HalIPAMKY PYXY VK-
Huka — r= -0,355 (p = 0,105).

BucnoBku. Huspko srpynosaHa 1osa Ha I104aTKy
BiJIITOBXYBAaHHA [O3BOJIA€ MOKPAIINUTY CIOPTUBHUI
pesynbraT. BcTaHOBIEHO KOPENALiI0 MiXK JOBXIHOKO
cTpubKa i KyTOM 30KpeMa y TOMiTKOBOCTOITHOMY CY-

r1o6i r= -0,244 (p = 0,274), y KonmiHHOMY CyIn06i r=
-0,165 (p = 0,464), y xynbumosomy cyrno6i r= -0,127
(p = 0,574). BusiBneHO CTaTUCTUYHO FKOCTOBIpHi Bif-
MIiHHOCTi B IapaMeTpax II03M Tijla Ha IIOYaTKYy Bifi-
IITOBXYBAHHA Ha CTOM TpaMIntiHa (p < 0,05).

KirouoBi cmoBa: cTpubky Ha /vDKax; BifiIITOBXY-
BaHH; TEXHIKa; KIHEMATNKa; ITapaMeTpPIL.

NMAPAMETPbI NO3bl TEJIA OHNOPOB B CTOUKE
PA3IroHA B HAYAJIE OTTAJIKUBAHUA

Kasmupyk Anppeit', banax Bragumup?, Bracos Anppeit’, JlonarbeB AHaTonmit',
ToBcroHnor Anekcanap', Crepanummu Hatanpsa'

!JIbBOBCKMIT TOCYZaPCTBEHHBIN YHUBEPCUTET PU3NIECKON KYIbTYPHI

’KpemeHerikast o6macHast ryMaHUTapHO-TIefarornyeckas akajemus uMenn Tapaca lllepyenka

Pedepar. Crarps: 6 c., 2 Tab11., puc. 1, 7 mxepern.

Ilens pab6oTel. OnpenenuTp pasanans
B TEXHJKE BBIIIOJIHEHNA TI03bI Te€/Ia B Ha4ajIe OTTa/IKM-
BaHMA B CTOJKE PasrOHa IOHBIX JIbDKHUKOB-IIPBITYHOB
pasnMyHOi KBamupUKayy (CIOPTUBHON IOATOTOB-
JIEHHOCTH).
Matepuanpl 1 MeTORbI. B MccrefoBaHuy NpuHA-
JIM y4acTue 22 I0HbIX JIBDKHMKA-IIPhITYHa B BO3pacTe
14-16 net (rpynma M/IQfUINX JBDKHUKOB IIPBITYHOB)
BO BpeMs 4YeMIMOHATa YKpauHbl IIO IPbDKKaM Ha
JIbDKAX ¢ TpaMiviiHa (9 okTa6ps 2010 r., nrt. Bopoxra,
YkpauHa). B pesynbraTe KOppensAnMOHHOrO aHaaM3a
OBUIM YCTAHOBJICHBI CBA3M MEXAY JJIMHON IIPBDKKA 1
YIJIOBBIMM IapaMeTpaMy: B TOJIEHOCTOIIHOM CYCTaBe,
B KOJICHHOM CYCTaBe, B Ta300e[peHHOM CyCTaBe, OIpe-
TeNAIINe B3aIMHOE PacIoOJIOXKeHNE 3BEHbEB Tella U
O3Bl TBDKHUKA-TIPLITYHA B Hadajie OTTa/IKMBaHMUA.
PesynpraThl. YCTaHOBIIEHBI KOPPENALVOHHBIE
CBA3U MEXJY IJIMHONM IPbIKKA U YIIOBBIMU IIapaMeT-
pamu, OIpenenAIINMY PacIONOoXeHNe Tefla B TOpU-
30HTAJIbHOM HOIoXeHuN. KoaduimenTs! Koppenanun

COOTBETCTBEHHO /I [INHBI IPbDKKA C YITIOM HaKJIOHA
OTpe3Ka IIpsIMOIL TMHUM, IPOXOAAIIENl Yepe3 ocu To-
JIEHOCTOITHOTO U IJIEY€BOTrO CYCTAaBOB K HAIIPaB/IEHNIO
IBIDKEHUs TbDKHMKA cocTaBisieT r = -0,563 (p = 0,006),
IS YI7Ia HAK/IOHA OTpe3Ka IPAMOIL IVMHNM, IIPOXOfs-
mieit yepe3 OIIM Tena 1 0Ch TOIEHOCTOIIHOTO CyCTaBa
K HaIlpaBJIeHNUIO IBVYDKEHNs JIbDKHUKA - I = -0,355 (p =
0,105).

Beisopni. Husko crpynnupoBaHHas 103a B Hava-
Jle OTTA/IKMBAHNUA TTO3BOJIAET YIYYIINTD CIIOPTUBHBIN
pe3ynbTaT. YCTaHOB/IEHAa KOPpeALs MEXNY J/IVHOM
IIPbDKKA U YITIOM B TOJIEHOCTOIIHOM CycTaBe r = -0,244
(p =0,274), B xoneHHOM cycTase I = -0,165 (p = 0,464),
B Ta300eipeHHOM cycTaBe I = -0,127 (p = 0,574). Ycra-
HOBJIEHO CTaTUCTNYECKN JOCTOBEPHbIE PAa3/INIMs B I1a-
paMeTpax Mo3bl Tejla B Hauajle OTTaIKMBaHU Ha CTONIe
tpamiinHa (p < 0,05).

KnioueBble cmoBa: MppDKKY C TPAMIUIMHA; OTTAN-
KJBaHMe; TEXHMKA; KMHEMATHKa; ITapaMeTpBHl.
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AnoTania

Merta - onuc 6i0TeXHIYHIX CUCTeM, KOHKpeTu3alis QyHKIiOHyBaHHS Ta BUSHAYECHH YMOB 3MEHIIICHHS HeBU3HAYEHOCTi
CUCTeM, TIOIIYK Ta iHTepmpeTalid NPUXOBAHMUX INEPiOAMYHOCTEN CTOCOBHO YMCIAOBMX PAJAiB, [0 MATh Micle
B TPEHYBAJIbHIil Ta 3Mara/jbHill JisANbHOCTI.

Marepianu i MmeTopgu. Jocmimkysanocs QyHKI[ioOHyBaHH:A 6i0TeXHIYHMUX ccTeM. [I11 XapaKTepUCTUKY PYHKIIiOHAIBHOTO
CTaHy CUCTeMU BUKOPUCTAaHMII aHali3 pOOOTHU CeplieBO-CYAMHHOI CUCTeMI, IKMIT Ki/TbKICHO XapaKTepu3yBaBCs 4acTo-
TOIO CEPIIEBUX CKOPOYEHb, 1[0 3HiMa/acsA B AMHAMIYHOMY PEXMUMIi ITyTbCOMETPOM 3 MOCEKYHHOK IMCKPETHU3AIIIEI0 Yacy
i aHamisyBanmcs 3a JOMOMOTOX IIPOTPAMHOTO TTAKETY.

Pesynprarti. B cTaTTi HpOIOHYETHCS IIPK ZOCTIKEHH] 6i0/I0TIYHMX Ta IPUPORHMUX MIPOLIeCiB IEBHMI MiAXiA A1 po6oTn
3 4MCNIOBMMM psAfamu. IIposefennii nomyk Ta iHTeprpeTanis NpUXoBaHMX MEPiOMIHOCTEN CTOCOBHO YVCIOBUX PANIB,
1110 MAIOTh MiClje B TPeHYBa/IbHIl Ta 3Mara/abHil fisibHOCTI ciopTcMeHiB. HaBeneHi feski 6i0TexHiYHI crcTeMn.
BucHoBku. HaBepeHnit miaxin 1o BMBYeHHA 6ioTeXHIYHMUX cucTeM. YacToTa cepLieBUX CKOPOUYEHD TIONMHIU 3MiHIOEThCSA
YTIPOZIOBX IHA B 3a7IeXKHOCTI Bifl Yacy i Mae KONMMBHMII XapakTep 3 neBHMMU nepiogamu. Ilepiogu dacToTn ceprieBux
CKOPOYeHb, B CBOIO YePry, 3aJIeKaTh Bifj aKTMBHOCTI TIOAMHM Ta 4acy Hobu. PasoM 3 TUM Ipu BifIIOYMHKY, 4acTOTa
CeplieBMX CKOPOYEHb MAa€ TEHJIEHIII0 10 3MEHIIeHH A aMIUTify . OKpiM 1[bOT0, 3HAUEHHs YaCTOTH CEPIIEBMX CKOPOYEHD
CYTTEBO 3a/Ie)XUTD Biff 3aBaHTAXXEHOCTI JIIOAVHM. Bce 1ie MifTBepaKye HEOOXITHICTL B IIPOBEfEHH] JOCTaTHBO [eTalb-
HUX JJOCTI/P)KEHb YaCTOTH CEpLEBUX CKOPOYEHD JIIO[IVHY Ta BIUIMB Ha Hel sIK 30BHIIIHIX, TaK i BHYTpilIHIX ¢akTopiB
i KopensALio MK HuMU. HeBM3HAYEHICTh CHCTEMI 3MEHBUIYETHCS IIPY BBEJIEHi J0jaTKOBOI iHdopMariii.

KinrouoBi c1oBa: MoJe/II0BaHH:A; 010TeXHIUHI CUCTEMM; YUC/IOBI PpARY; IpUXOBaHi MepioANYHOCTI.

Bectyn

Ha cyvyacHoMy piBHi poO3BUTKY
HayKM OO’€KT JOCTifi>KeHHA Tpeba pO3TIAfATU Y
B3a€MO3B’A3KY 3 JIOTO OTOYEHHSM, BVABIIATYU IPUYN-
HI JIOTO IOSBY, PO3BUTKY Ta 3aHENA[y, a Lie O3HA4Yae
HeoOXiHICTh 3’sICYyBaHHA ILjineli, crocobiB Ta 3axo-
IiB iX JOCATHEHH:, BCTAHOBJIEHHS pecypciB i mxepen
icHyBaHHA aHa/IiI30BaHOrO ABUIIA.

Taki MOX/IMBOCTI Hama€ CUCTEMHMI IIAXim 1O
Hi3HAaHHA, 32 IKUM 00 €KT Mi3HAHHS TOLIIBHO PO3ITIS-
IaT! K CAMOCTIIHY CHCTeMY, 110 PYHKIIIOHYE B cepef-
OBMIIIi Ta B3aEMOJIE 3 iHIIMMM cucTeMaMiu. B 3arab-
HOTEOPETUYHOMY IUIaHi CUCTEMHMI IiAXiJ 3HAMIIOB
CBOE€ BTiJIEHHA B TeOpil cucreM, B IPUKIAJHOMY - CUC-
TEeMHOMY aHasisi. B monepenHix po6orax (Bmacos, A.,

© JlomatbeB A. O., Bracos A.Il., HemiukoBcbkmit A.Il., 2017.
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HemiukoBchkuit, A., IBamenko, O., Jlomatbes, A., ITi-
TH, M., I’ snmo, £, & Xyponiit, O., 2016; Lopatiev, A.,
Ivashchenko, O., Khudolii, O., Pjanylo, Y., Chernenko,
S., & Yermakova, T., 2017) 3anponoHOBaHoO it 06IPyH-
TOBAaHO METOHOJOTiI0 CUCTEMHOTO MifIXOA4y Ta MaTe-
MaTUYHOTO MOJE/MTIOBAHHS Y BUBYEHHI 6iomoriynux i
HIPUPORHUX 00’ €KTIB Ta MPOLECIB, 3araIbHOCUCTEMHY
TepMiHOJIOTiI0 aJJalITOBAHO IO BMMOI MaTeMaTUYHOTO
MOJIe/IIOBAaHH, IIOJJaHO BUMOTIY 10 MaTeMaTUYHUX MO-
mereit AK 6i010rivyHNX i MpUpOAHNUX 06’€KTIB Ta IpoIie-
CiB, a TaKOX Y (pi3MYHOMY BMXOBaHHi i CIOPTI.

Ha ganomy erami po3BUTKY COPTY /A JOCATHEH-
HSI KOHKYPEHTHOTO pe3y/lbTaTy HeoOXif[HO BpaxoBy-
BaTyU CYYaCHi TEXHOJIOTII CIIOPTMBHOTO TPEHYBAHHA Ta
palioHaJIbHO BUKOPMCTOBYBATU JOCATHEHHS HAayKU B
PpisHMX 06/1acTsX 3HaHb. [J0 OCTAHHBOTO MOYKHA BifjHe-
CTU 3HAHHA BiJHOCHO CWJI I'PaBiTallil, eHepril, 3aKOHiB
omnopy cepenosuina. Heo6XifHO TakoXX BpaxoByBaTH
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6ioMexaHi4Hi 3aKOHOMIpPHOCTI PyXOBOI CUCTeMM JIIO-
IOVIHM Ta TAKTUKO-TEXHIYHI 0COOIMBOCTI 3MarajbHOI Ta
TPEHYBa/IbHOI JiA/NbHOCTI.

ITig 6ioTexHiYHOIO CUCTEMOI B CIOPTi Oymemo
PO3YMITI KOMIUIEKCHY CUCTEMY, LI0 BKIIIOYA€E B cebe
00’€KT JJOC/TIIKeHH A, KepYBaHHs, HOCTiTHMKA (TpeHe-
pa) i texHiuHYy HifcucTEMY, 00’ €HAHI EAVHIM aJITOPUT-
MOM (QYHKIIOHYBaHHA. AKTMBHOIO 00 €JHyBa/IbHOIO
JTAHKOI0 B 6I0TEXHIYHMX CUCTEMaxX € JOCIiHUK (Tpe-
Hep), AKUI BUKOHYE (QYHKIIiIO yCBiTOMIEHHSA Tpiamm
«maHi-iHpopMallif-3HaHHA» SIK OCHOBHOI inei iHdop-
MalilHUX TE€XHOJIOTII.

biorexniyHa cucteMa GOpMYETbCs KiHIIEBOIO ab0
cutyaniHow MeToo ii ¢pyHKIioHyBaHHS. CTPyKTypa
6i0TeXHIYHOI CUCTEMM 3a/Ie&KUTDh BiJ METU Ta Bif Me-
TOJLY, IIOK/TaZIeHOTO B OCHOBY i QpyHKI[ioHyBaHH:. bio-
TEXHIYHa CUCTeMa B L/IOMY Ma€ rOMEOCTATUYHi BJIa-
CTMBOCTI i1 peaji3ye roMeocTas BiJHOCHO IIOCTABJIEHOI
Metn. Ile BakMBa BIACTUBICTD 6iocucTeM, TOMY IO
mo ii cxmamy 3aBXay BXoguTh 6i006’ekT (a BCi >kmBi
CHUCTeMU MiTOPAAKOBYIOTHCS IPUHIUITY TOMEOCTa3y)
i cama BK/MIOYa€eTbcA B 6iocucTeMy, BUKOHYIOUM B Hiif
POJIb BifICYyTHBOI TAaHKM A1 3a0e3Ie4eHHA TOMeOCTa3y
— PeYOBMHHOTO, eHEPreTUYHOro il iHdopMariitHoro,
110 3a6e3Mevye AMHAMIYHY CTATiCTh TapaMeTpiB BHYT-
piuraboi cdepu opranismy, a TAaKOXX AMHAMIYHO CTiiiKe
¢$yHKIIIOHYBaHHS BCiX CHCTeM OpraHi3My B Iijomy.
CaMe MOHATTA roMeocTa3y 6i0TeXHiUHOI cucTeMM — BU-
3HAYa€ThCA AK LiMICHICTD, 34aTHA iATPUMYBaTU FOMe-
OCTAaTUYHY €JHICTb, TOOTO €IHICTD i B3aEMO3yMOBIIe-
HICTb e/leMeHTiB i 3B’13KiB MiX eJleMeHTaMM CUCTEMIL.

OnHi€w 3 TOMOBHUX BIACTUBOCTEN 0iOTEXHIYHMX
cucrteM Iie ii CTPYKTypHa Ta QYHKI[iOHaJbHA CKIaf-
HicTb. CKTafHi cMcTeMUM MOXXHa XapaKTepu3yBaTu
iX pi3HOMAaHITHICTIO, IIifi KO pO3YMIiIOTh KiJbKiCTb
CTaHiB, 10 MOXe NPUIIMaTU CUCcTeMa. KO eHTPOIis
INOpiBHIOE HY/IO, TO CUCTEMA CTA€ INeTepPMiHOBaHOI.
Skio cuctema 6aiigy)xa Ko CBOIX CTaHiB, TO HeO3HaYe-
HicTb Ha0yBa€ MaKCYMa/IbHOTO 3HAUeHH.

PiBHicTb Hy/IIO €HTpOIi 03Ha4YaE, WO CTaH JaHOI
cuctemu Bigomuit. O4eBUHO, 1[0 OTPUMAHH ITOBiTO-
MJIEHDb IIPO CTaH CUCTeMU 3MEHIIye I HeBU3HAYEeHICTh.
Yum 6isnblie MOBiTOMIIEHDb, TUM MEHINA HeBU3HAYe-
HicTb cuctemu. Tomy npupogHO BUMIipIOBATH Kinb-
KicTh iHpopMaljii 3MeHIIeHHSAM eHTpOIii cucTeMu.
Indopmarnis, ogepxyBaHa B pe3ynbTaTi 3’sCyBaHHSA
CTaHy CUCTeMH, JOPIBHIOE 3MiHi 1i eHTpoOIil B CTOpO-
Hy Ii 3MeHIIeHHs, TOOTO KinbKicTh iHpopMmanii, 1o
OZIePXKYETbCS IPY IOBHOMY 3 ICYBaHHI CTaHy CUCTEMU
nopiBHIOE ii eHTpomil. TakuM YMHOM, iCHy€e TTMOOKMI
3B’130K MDX eHTpOIi€0 Ta iHpopMali€ro, a HeBU3HA-
YEHICTh CUCTEMM MOXKIIMBO PO3ITIALATH, AK HEJOCTAT-
HicTb iHdopMaril.

biomexanika y MMPOKOMY HayKOBOMY II/a-
Hi BMBYa€ MPOCTOPOBI pyxy 6i0oNOTiYHMX MaKpo- Ta
MiKpoo6’exTiB. bioMexaHika — Tanysp IpUPOXHUINX
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HayK, 1IJO Ha OCHOBI ifiell Ta METOMIiB MEXaHiK/ BUBYA€E
¢bisnuHi sAKOCTi 6i0MOriYHNX 00’ €KTIB, 3aKOHOMIPHOCTI
IX ajganTauil 0 HAaBKOJIMUIHBOTO CEPENOBUILA, ITOBE-
HiHKY (HaBYaHHsA) Ta MeXaHIuHi pyXu y HUX Ha BCixX
piBHAX opranisanii i y pisHux cranax (Apxnmnos, O.A.
2014).

3aBaHHAM 6i0OMeXaHIKM € 3aCTOCYBaHHA Pe3y/ib-
TaTiB MOJiOHUX JOCTIIKEHD IS MTOJABIIOTO PO3BUT-
Ky 6ioorii, ¢pisuxu (MexaHikm), mpodeciiiHol pyxoBoi
IMAAKTUKY (IeJaroriku), eproHoMiky, Meguuyum, ¢i-
3M4YHOI KYIbTYPU Ta CIIOPTY.

Cepen BaXIMBUX HANPAMKIB HayKOBMX JIOCTHi-
IKeHb Y Cy4acHiil 6ioMexaHilli BUAINMMO: BUBYEHHS
PyXy 6i0IOTiYHUX PifVH, TEIUIO- i MacoIepeHoCy; Jo-
CiPKeHHS TI0J1iB HaIlpy>KeHHs Ta fieopMalii y K/TiTu-
HaX, TKAHMHAX, OPTraHaX; BUBYeHHA (PisMYHUX OCHOB,
MexaHi3MiB Ta BUABJIEHb YIpaB/iHHA (perynauii) y 6i-
OJIOTIYHMX CUCTEMaX; PO3POOKa TEXHOMOTIl Ta 3ac06iB
IJIS MOCTiIPKEHHA AKOCTEN Ta ABUIL Y )KUBUX CUCTEMAX
IJIA COpsIMOBAHOTO BIUIMBY Ha HMX Ta 3aXMCTY iX Bif
BIUIMBY 30BHIIIIHiX YNHHUKIB.

Benukoro po3BuTKy Habyna 6ioMexaHika y ¢ismd-
Hil1 Ky/IBTYpi Ta CHOPTI, Y 11iit rajysi O6i1bI1 HAOYHO BU-
ABNIAITHCA PyXOBi MOX/IMBOCTI moguHn. biomexanika
GbisVYHMX BIIpaB BUBYAE PYXOBY CHCTEMY TIOAVHM Ta ii
PYXOBi aKTy (BIIpaBM) Iiff Yac 3aHATDH Pi3MYHOIO KY/Ib-
TYPOIO i CHOPTOM 3 METOI0 CTBOPUTU HAyKOBi OCHOBU
CY4YacHOI CHCTEMM IiITOTOBKYM CIIOPTCMEHIB BUCOKOI
KBaigikaril.

biomexaHiKy yMOBHO IOAiNAKTh HA 3arajbHy Ta
JacTKOBY. 3arajbHa 6ioMexaHiKa BMBYA€E 3aKOHOMip-
HOCTi 6yIOBYM PYXOBMX CHCTEM Ta 3aKOHOMIipPHOCTI iX
pyxiB. YacTkoBa 6ioMexaHika Mae KOHKpPETHMII Ha-
IpsAM Y raaysi pyXoBoi isnbHOCTI mopuHu. Tak epro-
HOMi4yHa OioMeXaHika BMBYAa€ MeXaHIYHY B3AEMOJiI0
TMIONVHY 3 HAaBKONMIIHIM CepefoBUINEM, MAa€ METY
INPUCTOCYBATU PiSHOMAaHITHI IpuIagu KO PyXOBUX
nortpeb moauHu. biomexanika cnopTy Ta ¢isndHOrO
BUXOBaHHA [O3BOJAE MOMMNIINTY AKICTb HaBYaHHA
pyXaMm Ta JIOCATTU BUCOKMX CIOPTMBHMX Pe3y/IbTaTiB
3aBIAKM MeTofaM OioMexaHiky (6ioMexaHiYHOrO aHa-
nisy, 6i0MeXaHIYHOrO MOME/MIOBAHHS, 610MexaHqu0My
IPOTHO3Y).

BxasyeTbcs, 110 B CYy4acHill TeXHOJOTII CIOPTY Ta
CIIOPTUBHO-IEJATOTiYHIN AiANBHOCTI I MiJiBUILEH-
HsI [IPale3[aTHOCTI CIIOPTCMEHIB HEOOXiHO B Hepury
4yepry pallioHasbHe BUKOPUCTaHHs BilOMMX 3aKOHIB
bisukn, mexaniknu, 6ioximii, ¢isionorii Ta pisHux iH-
)KeHEpHUX HayK B HaBYa/lbHO-TPEHYBaJlbHOMY Ta
3MarajJbHOMYy Ipouecax. Jlo HUX MOXXHa BiflHeCTH iH-
dbopmariito npo 6iomexaHiuHi eproreHsi sacobu, 1o
3aCTOCOBYIOTbCSA y CIIOPTi, a came: CIOPTUBHY €Killi-
POBKY Ta OfiATl, CIOPTUBHI CIIOPYAY, aBTOMaTU30BaHi
CUCTeMM KepyBaHHA TPEeHYBaJIbHUM IIPOLIECOM, Tpa-
BiTaliliHi 6i0OMeXaHi4YHi CTUMYIATOPU I TpeHaXepHi
npuctpoi (Kamry6a B., 2016).
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B maHwui1 yac migBUILEHHS MpalLle3laTHOCTI CIIOPT-
CMeHiB 3 BUKOPUCTAHHAM 0iOMeXaHIYHMX eproreHHIX
3ac00iB 3[i/ICHIOETHCS [JBOMa OCHOBHVMMU HAIpPsIMKa-
mu. Ilepmmit HanpsAM — 3MEHILEHHA BIUIMBY HETaTUB-
HMX (aKTOpiB OTOYYIOUOTO CepefoBMIIA Ha CIIOPTCMe-
Ha B YMOBAaX peaisalil KOHKpeTHIX PYXOBUX 3aBJaHb.
3abe3nevyyeTbCcsl OCTAaHHE LUIAXOM 3MEHIIEHHS Me-
XaHIYHMX HaBaHTaXXeHb Ha KiCTKOBO-CYyI/I060BuMIt
amapaT CIIOPTCMEHA, 3HIDKEHHA ONOPY 30BHILIHBOTO
CepefoBMIIIa Ha OCHOBI HigBuIeHHs (i3sNYHOI SIKOCTI
CIIOPTUBHOIO OfATY, iHBEHTapPI0, iIHXKEHEPHUX-TEXHIY-
HIX 3aCc00iB lepecyBaHHA.

B mpyromy manpsami HaBYaJnbHO-TPEHYBaIbHUI
IpoIleC IIOBUHEH OyTV OpraHi3oBaHMIT TAaKMM YJMHOM,
106 30BHIIIHE cepefoBuile HAOYBaIO TaKi HOBi Bla-
CTMBOCTI, IIJ0 ONITUMA/IbHI [0 pi3HMX Pi3NIHMX (aKTo-
piB. OcTaHHE 03BO/IsA€ 6iOTEXHIYHO OOIPYHTYBATH Ta
CTBOPIOBATY HOBI TpeHaXXepHi 3acobu, pisHOMaHITHI
rpaBiTamiiiHi 6ioMeXaHiuHi cTMMynIATOpPM Ta aBTOMa-
TUYHI CUCTEeMM KEPyBaHHA TPEHYBAJIbHMUM IIPOLECOM
IIpY BUKOPVCTAHHI AKOIO 3[i/ICHIOETHCA BIIMB Ha Pi3-
Hi CTOpPOHM HiITOTOBKY CIIOPTCMEHA.

Ilo 6ioMexaHiYHMX epOreHHMX 3ac006iB mpsmol fii
BiJHOCATBCA CIIOPTUBHI CHapALY, CIIOPTUBHUIL iHBEH-
Tap, iHKeHepHO-TeXHIUHi 3ac00M IepecyBaHH, CIIOp-
TUBHUI OJAT, CIIOPTUBHI CIIOPY/N.

Mema: onuc 6i0TEXHIYHUX CUCTEM, KOHKpeTN3a-
11if PyHKUIOHYBaHHA Ta BU3HAYEHHA YMOB 3MEHIIEH-
HsA HEBU3HAYEHOCTi CUCTEM, IIOLIYK Ta iHTepIpeTawisa
IPUXOBAHMX NIEPIOAVYHOCTEN CTOCOBHO YMCIIOBUX PA-
IiB, 110 MAaIOTb MiClle B TPEHYBAJIbHIill Ta 3MarajibHiln
IisIIbHOCTI.

O6’exkm OocnionceHHa: OIOTeXHIYHI cucTeMu;
nudposa iHpopMmalis npo BiANOBiAHI mpouecy 1o
TOCTI/IKYIOTBCA.

Marepianu i meToan

HocnimxyBanocss GyHKIiOHYBaHHS Oi0TeXHIYHMX
cucteM. JI7st XapaKkTepuCTUKM PyHKI[iOHATBHOTO CTa-

1 (1 npan

HY CUCTeM) BUKOPUCTAHUII aHali3 poOOTH cepleBo
CYIMHHOI CUCTeMMU, AKUN KilIbKiCHO XapaKTepUsyBaB-
€S 9aCTOTOIO CepIeBUX CKOPOYEHb, IO 3HiMamacsa B
IVHAMIYHOMY PEXUMi IIy/IbCOMETPOM 3 IIOCEKYHJHOIO
IMCKPETU3AII€I0 Yacy i aHa/Mi3yBaluCca 3a JOIIOMOIOI0
IIPOrPaMHOIO MAKETY.

Pe3ynbraTi Ta ix 06roBopeHHs

Y mocnimkeHHi 6i0MOTiYHNX Ta MPUPOJHNUX SBUIIL
TOBOUTHCA IPAIloOBaTH 3 BUMipaMy I€BHUX ITapaMe-
TpiB mpoleciB. BuMipu oTpuMyo0TbcA 3a JOIOMOTOI0
BiJIIOBiHMX IpMIafiiB Ta MalOTh NMOXUOKY, AKy Tpeba
BPaxOBYBaTU Y JOCTi>KEHHI.

B 6araTpox BUmazKax My MaeMO JiesiKi 4acoBi psjy,
AKI JOCTIIKYIOThCA PI3SHMMMU METOAMM B 3a7IEXKHOCTI
Bif mocrasne”ol Metu. llommpennmy MeTofaMm aHa-
71i3y 4acCOBUX PAMIB €: CIIEKTPAJIbHUIT aHa/i3, KOpens-
LIiJIHMI aHAaJIi3, MOJie/li aBTOperpecii i KOB3HOTO cepef-
HBOTO, HaraToKaHa/abHI MOJeNi aBTOperpecii, MporHo3
€KCIIOHEHIIiaJIbHO 3Ba)XKEHMM KOB3aI0UMM CepefHiM
tomo. [Tpn ananisi nudposoi indpopmarii 3sBepHeMO
yBary Ha BUJIIIEHHA: 3aKOHOMIPHUX CK/IaJOBUX DALMY,
1[0 3aJIeXKaTh Bifl Yacy (TpeHp, [UKITiYHi CKIagoBi); BU-
IiTIeHHS HMU3BKO - 00 BMCOKOYACTOTHUX CK/IAIOBUX
IpOLeCy; JOCIIZPKEHH BUIIAJIKOBOI CKIafloBOL pANY;
no6yI0By MaTeMaTYHOI MOZIeTIi [/Is1 ONNCY BUIIAIKO-
BOI CK/IaZoBOI 1 mmepeBipka ii aleKBaTHOCTI; IPOTHO-
3yBaHHs Maii0yTHbOro po3BUTKY nporecy (IT'suuo,
4., Jlonarpbes, A., IT'asaumo, I., & Bnacos, A., 2017;
Lopatiev, A., Ivashchenko, O., Khudolii, O., Pjanylo, Y.,
Chernenko, S., & Yermakova T., 2017; JlonaTbes, A.,
[Titun, M., & JemiukoBcbkuit, A., 2017).

Ha pucynky 1 npefcrapiieHi IIO4aTKOBi eKcIepy-
MEHTA/IbHO BUMIpAHI 4aCTOTU CEPHEYHUX CKOPOYEHD
(UCC), BusHaveHi y CIOPTCMEHKM KapAiOMOHITOpOM
Polar RC800 3 mOCeKyHHO0 4acOBOK JUCKpeTH3a-
L[i€I0 TPOTATOM TPEHYBaAbHOIO JHA YIPOLOBX Ha-
BYaJIbHO-TPEHYBa/IbHOTO 360py. Ofep>KaHnil YacoBUIt
pAA IpoaHai3oBaHO IporpaMHMM maketoM Kubios

Puc.1. 3navenns YCC criopTCMeHKM 3 IOCEKYH/IHOIO YaCOBOIO AVMICKPETH3alli€lo IPOTATOM TPEHYBaTbHOTO JHS
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Puc. 2. Pesynbratu nepumx 180 pospaxynkoBux sHaueHb YCC criopTcMeHKM depe3 KOXKHi 12 cekyHp,
IPOTATOM IIEPIIOrO BiflIOYMHKY

HRYV, B iKOMY O/14 CTaTUCTMYHMX PO3PAXYHKIB Ta BU-
3HaueHHs Bapiabe/lbHOCTI CeplieBOro pUTMY BUKOPU-
CTOBYIOTb BIJIIOBifIHi iHTepBany 4acy MiX IIOIUITOB-
xamu cepus (RR). et mporpaMHmii IPOAYKT Hamae
3MOTy BU3HAUUTM OCHOBHI XapaKTepUCTUKU POOOTH
CepLeBO-CYAMHHOI CUCTEMM CIIOPTCMEHKM y Pi3sHMX
4acOBMX IIPOMDKKaX TPEHYBa/JIbHOIO NHA — 3apAnKa,
TpeHyBaHH, BiiMOYMHOK. PesynbraTu Takoro aHamisy
RR iHTepBaiiB mif 4ac BifIIOYMHKY CIOPTCMEHKM Ta
BigmoBigHi num ganum YCC g BUOpaHMX 4aCOBUX
IPOMDXKKIB HaMM ycepefiHeHi depe3 KOXKHi 12 ceKyH[,
Ta /151 6ibIIOl HAOUHOCTI MpefcTaB/eHi nepuri ix 180
3HaueHb (puc. 2). OKpiM I[bOTO, Ha PUCYHKY 2 ITOJAaHA
MOJIIHOMIiaJIbHA JIiHifl TPEHAly IHOCTOrO NOPALAKY.
PosrisanyTo ¢yHKIiOHYBaHHA OfHi€l 3 6i0TexHi4-
HUX CHCTeM B AKill IPOBeJeHI CMHXPOHiI30BaHi [o-
CTiIPKeHHA (YHKIIIOHATBHOTO CTaHY CIOPTCMeHa i3
BiZleoaHasmi3oM TeXHiKU BUKOHaHHs Bupasu (Bmacos,
A., IemiukoBchkuii, A., IBamjenko, O., Jlomarbes, A.,
[Mitun, M., IT’aanno, 4., & Xygomiit, O., 2016; Bracos,
A.IL, JlonaTbes, A.O., Bunorpagcoknii, b.A., & Jemiu-
koBcbKmit, A.Il., 2010; JlonaTees, A., Bracos, A., & [e-
MIYKOBChKU, A., 2017). OGHOYaCHO 3 MOHITOPMHTOM
YCC nudposomwo Bigeokameporo Sony DCR-XR150E
IIPOBOJMIACH BifleO3/I0OMKa TE€XHIKM BUMKOHAHHA CTpi-
NerpKux BIpas. [lepey mo9aTKOM eKCIIepUMeHTiB 6y/10
Y3TO/IKEHO CUCTEMHI TOAMHHMKM IIy/IbCOMETPA i Bi-
meokaMmepu. BinsHATi Bifeo-pparMeHTV BUKOHAHHS
TPeHYBaJIbHNUX BIIPaB CIOPTCMEHAMM iMIIOPTYBaINCh
B MEPCOHAIbHUI KOMIT I0TEp, e MOIepefHbo 06po6-
JIANNCH 33 ONOMOTOI0 CIlelliali3oBaHOol MporpamMu
Picture Motion Browser (Sony). Hapani Big6yBanacs
KOMIT IoTepHa 00poOKa BieomarepialiB 3a JOIOMO-
roro mporpamuoro makery Dartfish Connect, sxwuii
Hafla€ MOXK/IMBICTb BMOKpeM/IEHHA OCHOBHMX KafpiB,
WIS AKUX HasgBHI omuii ¢ikcarnii yacy i MapkepHOTO
aHasisy pyxis. Taxkuii mifxin K03BO/MNB IPOBECTH IO-
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KaIpOBUII aHaJi3 BUKOHAHHA CTPi/lel|bKOI BIIPaBU i3
nepioguyHicTio B 20 Mc i mapasenbHO, 4O KOXXHOTO
KaJIpy Y BifilIOBifHi MOMEHTM 4aCy BU3HAYMTH XapaK-
TepHi 3Ha4eHH:A QYHKIIIOHAIBHOTO CTaHy CIIOPTCMEHa.
OpepykaHi pesynbTaTi s MalICTpa CIOPTY MidKHa-
POIHOTO KIacy IpY BUKOHAaHHI TPeHYBaJIbHOI BIIpa-
BU. [IpoBefieHa OLiHKA cepefHbOrO 4acy BUKOHAHHSA
MOCTPIiNTy CHOPTCMEHOM fAKa cKknagae = 58 c. Cepengne
s3HaueHHA YCC nepes BUKOHAHHAM CTpinelbKoi BIIpa-
B cKIafiano 92 yn/xB. CriocTepe)keHo, [0 B MOMEHT
BUKOHaHHA cTpinenpkoi Biipasu YCC 3pocTae no 104-
115 yn/xs.

B iHmmiit 6ioTexHiYHIN cucTeMi MpoOBeeHi enek-
TporpadivyHi Zocmif>keHHs M A3iB Iifi 4ac BUKOHAH-
HA 3MaranbHol Brpasu (JlomaTwes, A., Bracos, A.,
HemiukoBchkuit, A., & Tkauek, B., 2016; Bopakauny,
JI., Bunorpagcpkmit, b., & Tkauek, B., 2012; Jloma-
ThEB, A., Bmacos, A., & JlemiukoBcbkuii, A., 2017).
Mertoto foOCTifi>)KeHHsI Oy/lI0 BU3HAYEHHs 3arajJbHNUX
3aKOHOMIpHOCTell Ta IHAMBigyanTbHUX 0COOMNBO-
cTeit 6ioeeKTpUYHOI aKTUBHOCTI M’A3iB I/IEYOBOTO
HOSCY Ta CIMHU BUCOKOKBami(piKoBaHUX CHOPTCMe-
HiB IIiJ Yac BUKOHAHHSA 3aK/II0YHOI a3y mocrpiny.
Byno mpoaHanizoBaHO 6ieleKTpUYHY aKTMBHICTb
M’A3iB IIJIEYOBOTO MOACY Ta CIVHMU CTPiNbIiB mmif
yac BUKOHAHHA PYXOBUX Ailt y ¢iHanmbHiN dacTuHi
nocrpiny(npunintoBansi mif yac forAryBanH:A). Bu-
ABJIEHO HAVBUINY Ta HAHVDKYY CEPENHIO aMIUIITYRy
inTepdepenuiiiHoi enekrpomiorpamu. Enexrpuuna
aKTUBHICTb M sA3iB JIiBOi IIOJIOBUHU Ti/la B ycix BU-
Majikax IepeBUINyBaja aHAAOriYHi MOKA3HUKU CHU-
MeTPUYHNX M A3iB, po3TalmloBaHux cupasa. CepenHs
4acToTa eNeKTPUYHUX KONMBaHb, 3apEECTPOBAHUX
Iij Yac BUKOHAHHSA OCTPIIY A/ pi3HUX M A3iB, 3Mi-
HIOBajlaCch B HaBefleHUX iHTepBa/ax, 0 BKa3yBaja
Ha y4acTh WIBMJKUX PYXOBMUX OfMHUIb Y BUKOHAHHI
BIIPABIL.
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BucHOBKM

Hapemennit migximg 1o BUBYEHHsA OiOTEXHIYHUX
cucreM. Hacrora cepueBUX CKOpPOYE€Hb JIOAVHU 3Mi-
HIOETbCA YIPOJOBX JHA B 3a/IeXKHOCTI Bij Yacy i Mae
KONVMBHMI XapaKTep 3 neBHuUMM Iepiogamu. Ilepiogn
YaCTOTU CepLEBUX CKOPOYEHb, B CBOIO 4epry, 3aje-
XKaTh BiJl aKTMBHOCTI JIIOAMHY Ta Yacy fobu. Pazom 3
TUM IIPY BifIIOYMHKY, YaCTOTa CEPLEBUX CKOPOYEHD
Ma€ TeHJEeHIiI0 0O 3MeHIIeHHA aMIIigyTu. OKpim
LbOTO, 3HAYE€HHA 4aCTOTU CEPLEBUX CKOPOYEHb CYT-
TEBO 3a/IKNUTH BiJ 3aBaHTa)XKeHOCTi moguHNu. Bce me

HifTBepIKye HeOOXiIHICTb B IPOBEEHHI JOCTATHBO
TeTalbHUX JOCTIIPKEHb YaCTOT! CEPLEeBUX CKOPOUYEHb
JIIOJIVMHY Ta BIUIMB Ha HeEl AK 30BHILIHIX, TaK i BHYTpillI-
HiX paKkTOPiB i KOpensnio Mi>k Humnu. HeBusHaveHicTh
CIUCTEMM 3MEHbIIYETbCA IIPU BBEJEHi JOJATKOBOI
inpopmaril.
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MOAE/NIMPOBAHUE BUOTEXHUYECKUX CUCTEM B CINMOPTE

JIonmarpeB A. A."2, Bracos A.IL.!, lemmukoBchkmin A.IL.!
!/IbBOBCKMIT TOCYZAPCTBEHHBIN YHUBEPCUTET PU3NIECKON KYIbTYPhI
’[leHTp MaTeMaTNIeCKOTO MOAEMNPOBaHNs VIHCTUTYTa IPUK/IAHBIX
npo6nem MexaHuku u MmareMaTuku nM. f1.C. [logcrpuraga

Pedepar. Crarpsi: 6 c., 2 puc., 11 UCTOYHUK.

Ilens - onmcanne 6MOTEXHNYECKUX CHC-
TeM, KOHKpeTnsanusa (yHKIVOHNPOBAHUA U OIpe-
HeNleHNe YCIOBMUII YMEHLIEHUSA HEOIpeNe/IeHHOCTU
CUCTEMBI, IIOMCK ¥ MHTEpIpeTalysa CKPbIThIX Iepuo-
OVMYHOCTEN OTHOCUTENbHO YMC/IOBBIX PANIOB, MMEOIIlee
MECTO B TPEHMPOBOYHOI M COPEBHOBATE/IBHOM [es-
TEJIbHOCTH.

Marepuansl n Metopsl. ViccnenoBanoch ¢GyHK-
IIIOHMPOBaHMe OMOTeXHUYECKNX cucTeM. JIisa xapak-
TePUCTUKN (PYHKIVOHAIBHOTO COCTOSHUA CUCTEMBbI
VICIIONIb30BaH aHa/Iu3 paboThl CepedHO-COCYAUCTON
CUCTEMDI, KOTOpPas KOMMYECTBEHHO XapaKTepu3oBa-
JIaCh 4YaCTOTOM CEPAEYHBIX COKpAIeHUI, KOTOpbIe
CHUMAJIVICh B JMHAMMYECKOM PEXMME ITy/IbCOMETPOM
C IIOCEKYHIHOM IVUCKpEeTU3aLell BpeMEeHN U aHaIN3 Y -
POBaNCh C IOMOILBIO IPOrPAMHOIO IaKeTa.

Pesynbrarsl. B crarbe mpepnaraerca npu mccnue-
MOBaHUY OMOTOTMYECKUX ¥ IPUPOAHBIX NPOLECOB
OIIpefie/IeHHBIN TIOAXOZ /ISl pabOThI C YMCTOBBIMMU PSi-
mamu. IIpoBefeH MOUCK M MHTEpIPUTALMA CKPBITHIX
MEPUOJUIHOCTENl OTHOCUTENBHO YMCIIOBBIX PANOB,
KOTOpBIe MMEIOT MECTO B TPEHMPOBOYHOI Ta COPEBHO-
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BaTE/IbHOI [eATelbHOCTY CIIOPTCMEHOB. IIpuBeneHbl
HEKOTOpble 6MI0TeXHMYeCKIe CUCTEMBI.

BriBoppl. [IpyBeieH OAXOM 1A M3YYeHUA OMOTeX-
HUYeCKNX cucTeM. JacToTa cepiedHbIX COKpalleHMit
YeJloBeKa M3MeHAeTCA Ha MPOTSKEeHUN THA B 3aBUCHU-
MOCTM OT BPEMEHU U MMeeT KoleOaTe/bHbIll Xapak-
Tep C oNpefieleHHbIMY IepuofamMu. [lepronbl 9acTOTHI
CepJieYHBbIX COKpaIlleHNIi, B CBOIO 049epelib, 3aBUCAT OT
aKTMBHOCTH 4€/I0B€Ka ¥ BpeMEHM CyTOK. BMecTe c sTUM
IIPY OT/IbIXE, YACTOTA CEP/I€YHBIX COKPAIleHNI UMaeeT
TeHJIeHIMIO K YMeHIIeHNo aMInTyabl. Kpome Toro,
3Ha4YeHMe YaCTOThl CEpPIeYHbIX COKPOUIEHUIl Cylle-
CTBEHHO 3aBUCAT OT HaTPYy>KeHOCTH YesioBeKa. Bee aTo
HOATBEPXX/jaeT HeOOXOAMMOCTb IIPOBefieHNs NOCTa-
TOYHO JleTa/IbHbIX MICC/IENOBAHMIT YaCTOThI CEPHIeYHBIX
COKpaIlleHNI1 Ye/I0BeKa U BAMAHNUA Ha Hee BHEIIHUX U
BHYTPEHHUX (PaKTOPOB, a TaK >Ke KOPPeIALUI0 MeX-
ny Humu. HeonpezeneHHOCTb cUCTeMbl yMEHIIAETbCA
IIpYU BBEIE€HVM IOTIOTHUTEIbHOM MHPOPMAIUIL.

KnroueBble cnoBa: MojenupoBaHue; Omorex-
HMYeCKMe CUCTEeMBl; 4MC/IOBBle PAJbI; CKPBITbIE
NEepUOAVYHOCTH.
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MODELING BIOTECHNICAL SYSTEMS IN SPORTS

Lopatiev A. O."%, Vlasov A.P.!, Demichkovskyi A.P.!

'Lviv State University of Physical Culture

*Center for Mathematical Modeling of Ya. S. Pidstryhach Institute
for Applied Problems of Mechanics and Mathematics

Report. Article: 6 p., 2 fig., 11 sources.

The objective is to describe biotechnical
systems, to specify their functioning and to determine
the conditions to decrease the uncertainty of the
systems; to search and interprete the hidden periodic
behavior of the numerical series occurring in training
and competitive activities.

Materials and methods. The functioning of bio-
technical systems was studied. To characterize the func-
tional state of the system, the study used analysis of the
cardiovascular system functioning, which was quanti-
tatively characterized by the frequency of cardiac con-
tractions taken in the dynamic mode with a pulsimeter
with per-second discretization of time and analyzed
using a software package.

Results. The article proposes to use a certain ap-
proach to handle numerical series when studying bi-
ological and natural processes. The hidden periodic
behavior of the numerical series occurring in training
and competitive activities of athletes were sought out

and interpreted. The paper presents some biotechnical
systems.

Conclusions. The paper proposes an approach to
studying biotechnical systems. The human heart rate
changes throughout the day depending on the time and
is of fluctuating nature with certain periods, whereas
the heart rate periods depend on the person’s activity
and the time of day. At the same time, when in rest, the
heart rate tends to decrease the amplitude. Moreover,
the heart rate reading significantly depends on the load
of the person. All this confirms the need to conduct a
sufficiently detailed study of the human heart rate and
its exposue to external and internal factors as well as the
correlation between the latter. The uncertainty of the
system decreases with the introduction of additional
information.

Key words: modeling; biotechnical systems; nu-
merical series; hidden periodic behavior.
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AHoramia

Merta po60TH — BUSHAYUTY CTPYKTYPY POSBUTKY KOOPAMHALIHMX 3i6HOCTeI! Y XTonIiB 5-7 KIaciB.

Marepianu i MeTomm. Y [oCipKeHHI IPUITHAIN y9acTb XI0MLi 5 K1acy (n=21), 6 kmacy (n=20), 7 xiaacy (n=19). ¥ poboti
BMKOPMCTaHi aHaJIi3 it y3arajbHeHHs JaHUX HAYKOBOI Ta METOAMYHOI JIiTEPATypPH, 3araIbHOHAYKOBi METOIM TEOPETUIHO-
TO piBHA, TaKi AK: aHA/IOTidA, aHaJli3, CUHTE3, a6CTparyBaHH}1, iHIYKILisA, a TAKOXX 3arajibHO-HAyKOBi METOIM €MILiDUYHOTO
PiBHA: CIIOCTEPEXEHHs, TeCTYBAaHHA, eKCIIEpUMEHT. [I/I1 OLiHKM PyXOBOi IIiTOTOB/IEHOCTi PEECTPYBAIUCA PE3yAbTaTh
PYXOBMX TECTiB, 3picT i Maca Tima. Marepianu JOCIiPKEHHs ONpalibOBaHi B MPOrpaMi CTaTUCTUYHOro aHamisy — IBM
SPSS 20. 3piitcHennit paxTopHuUIt aHasmi3. Y GpakTopHOMY aHasIi3i BUKOPMCTaHA MOJE/Ib TOTIOBHMX KOMIIOHEHT 3 METOLOM
obepranus: Bapimakc 3 Hopmarisaniero Kaiizepa.

PesynbraTi. AHaji3 CiZbHOCTEN MOKa3ye, 10 Hai6inbI iHGOPMATUBHUMY Y CTPYKTYPi PyXOBoOi MiATOTOBIEHOCT]
xyonuis 5 knacis € rect 9 “OuiHka cratuyHOi piBHOBaru 3a Metopukon E.SI. BonmapeBcbkoro” (,999), tect 2 “Crpubok
y moBxuHy 3 Micus (cMm)” (,998), Tect 10 “Owuinka guHaMidHOI piBHOBaru 3a MeTofuKom0 Becc” (,916); xomuis 6 Kacis -
tect 9 “OniHka cTaTn4yHOI piBHOBary 3a Metonukow E.f. Borupgapescpkoro” (1,0), Tect 2 “Crpubox y JOBXMHY 3 MicIis
(eM)” (,999), Tect 5 “IligHiMaHHs Tyny6a B cim 3a 30 ¢ “ (,968), rect 10 “OrjiHka FUHAMIYHOI PIBHOBATY 32 METORMKOIO
Becc” (,918); xmoniis 7 KmaciB - Tect 2 “CTpn6ok y goxuny 3 Mictist (cm)” (,994), tect 9 “Ouinka cTaTu4HOI piBHOBaru
3a Metopukow E.SI. Borgapescbkoro” (,987), ect 10 “Oninka guHaMivHOI piBHOBaru 3a Metopukowo becc” (,945).
BucHoBKH. B cTpykTypi KOOpAMHALIHUX 3i0HOCTelT X/I0MLiB 5-7 KIaciB Haiibibul iHpopMaTUBHMM € BeCcTUOYIApHA
cTifiKicTb. [ MegarorivHoro KOHTPOJII0 PyXOBOI MiTOTOB/IEHOCT XJIONLIB 5-7 K/IaciB MOXXYTb OyTH peKOMeH/[OBaHi:
Tect 2 “CTpn6ok y goxuny 3 miciyt (cm)”, Tect 9 “Ornjinka cratnaHoi piBHOBary 3a Metopukoo E.S. BoHpgapeBchkoro’,
tect 10 “Ouinka grHaMivHOI piBHOBaru 3a MetTonukom becc”

KmouoBi cmoBa: x10mnili; KOOpAVHALIiHI 34i6HOCTI; pyxoBa HiArOTOB/IEHICTD.

Khudolii, O., Pjanylo, Y., Chernenko, S. & Yermakova,
T., 2017), npo B3a€eMO3B’s130K aHTPOIOMETPUYHIUX,
MOTOPHMX Ta KOTHITMBHMUX 31i6HOCTeit y miteit (Drid,

Bctyn

OcHOBHMMM 3aBJaHHAMMY, fKi Bupimry-

I0TbCA B IIpoleci (isMYHOT0 BUXOBAHHA LIKOMIAPIB €
onrtumisanis QisMYHOTO PO3BUTKY AUTHUHMU, YHOCKO-
HaJIeHHsI PYXOBMX 31i0HOCTeNl, 3MiIJHEHHS Ta OXOPO-
Ha 3popos’sa (bambcesuy, B.K., 2000; Bracenko, C.O.,
& Hocko, M.O., 2000; Vnbun, E.I1., 2003; IBamenxko,
0.B., 2016). Y 4nucneHHUX JOCTIIKEHHX, SKi IPOBe-
IeHO B HANpsMi BUBYEHHs 1i€l mpobiemu, 3po6ieHo
BUCHOBKIU ITPO HEOOXiIHICTh KOMIIIEKCHOTO PO3BUTKY
pyxoBux 3ui6nocteit girert (Kpyuesuy, T.IO., & bes-
BepxH4, [.B., 2010; JIax, B.J., 2000; Hocko, M.O., 2001;
Hocko, M.O., Kpusenko, A.Il., & Manesny, O.P,, 2001;
IBamenko, O.B., 2017; Lopatiev, A., Ivashchenko, O.,,

© Ilpuxopbpko B.B., 2017.
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P, Vujkov, S., Jaksic, D., Trivic, T., Marinkovic, D.,
& Bala, G., 2013; Iadreev, V., Cherkashin, I., Vujkov,
S., & Drid, P, 2015), PO BIUINB HaBAaHTAXXEHb Ha
IJIACTUYHICTb PyXOBMX HaBMYOK y mkosnApis (Hadzi¢,
R., Bjelica, D., Vujovi¢, D., & Popovig, S., 2015).

Y paHimre ony6ikoBaHMX po6oTax 6y/I0 aKI[eHTO-
BAHO yBary Ha yTOYHEHHA ITIOHATTA KOOPAMHALIiNHI 3/i-
6HOCTI, a TAKO)K Ha BU3HAUYEHHS X CTPYKTYpU (Mnbun,
E.IL., 2003; IBamenko, O.B., Xygnomniit, O.M., & Mipomi-
Hnuenko, II.T., 2016; Hocko, M.O., 2001; Ivashchenko,
O., Khudolii, O., Iermakov, S., Lochbaum, M.R.,
Cieslicka, M., Zukow, W., Nosko, M. & Yermakova, T.,
2016; Khudolii, O.M., Iermakov, S.S., & Prusik, K., 2015).
Y pyxoBiit miATOTOBIEHOCTI AiTell i MiAMTKIB KoopaK-

191



ISSN 1993-7989 (print). ISSN 1993-7997 (online). Teopis ma memoouka ¢izu4Ho20 suxosdaHHs. Tom 17, N2 4

HawilHi 3xi06HOCTI 3ariMaroTh mpoBigHe micie (Hocko,
H.A., & Cymax, E.I., 2000; Ceprienxo, JLII., 2001; Cep-
rienko, JL.II., Yekmapoosa, H.I', & Xamxunos, B.A.,
2012; Xygomiit, O.M., 2008; Xyzmoniii, O.M., & IBamenko,
O.B., 2014). BcTaHOBIEHO, L0 [/IsI BUBYEHHS CTPYKTY-
P¥ PyXOBOI HiTOTOB/IEHOCT] IIKOMIAPIB ePeKTUBHIMI
€ 6araToBMMIpHi MeTOM MaTeMaTUYHOI CTaTUCTUKU
(Isamenko, O.B., 2016; Bnacos, A., [leMiYKOBCbKMIL,
A., IBamenko, O., Jlonarbes, A., ITitng, M., ITaauo,
., & Xyponiit, O., 2016; Lopatiev, A., Ivashchenko, O.,
Khudolii, O., Pjanylo, Y., Chernenko, S. & Yermakova, T.,
2017). OpHax, y JOCTYIIHIl TiTepaTypi He JOCTaTHbO Ja-
HIIX TIPO e()eKTUBHICTh IPOrpaMyBaHHs PO3BUTKY KO-
OpAVHALIHYX 3416HOCTEN Y IIKOJISAPIB CepefHiX KIaciB.

TakuM 4MHOM, BUBYEHHS 0COOIMBOCTEI PO3BUTKY
KOOPAVHALITHNX 31iOHOCTelT Y X/IONI[iB cepefHixX Ka-
CiB € aKTya/IbHUM.

Mema pobomu — BUSHAUUTH CTPYKTYPY PO3BUTKY
KOOPAVHALITHNX 3i0HOCTeT Y X/TONL[iB 5-7 K/IaciB.

Marepianu i meToan

Yuacnuxu 0ocnioxennss. Y BOCTiHKEHHI IPUITHSIIN
y4acTb xmomii 5 kimacy (n=21), 6 kinacy (n=20), 7 kimacy
(n=19). Hitu Ta ixHi 6aTeky 6ymu iHpopMmoBaHi mpo
BCi 0cO6MMBOCTI TOCTiIXEHH 1 Ja/Iv 3TOAY Ha y4acTb
B €KCIIEPUMEHTI.

Opeanizayis docnioxcenHs. Y poOOTi BUKOPUCTaHI
aHaJIi3 11 y3arajibHeHH:A JaHNMX HAyKOBOI Ta METOLVYHOL
JiTepaTypy, 3aTaTbHOHAYKOBI METOM TEOPETUYIHOIO
PiBHA, TaKi sIK: aHAJIOTiA, aHAJIi3, CUHTE3, a6CTpaI‘YBaHH}I,
IHIYKIIif, a TAKOXK 3arajibHO-HAyKOBi METOM eMIlipuy-
HOTO PiBHS: CIIOCTEPEXXEHHSI, TeCTYBaHHS, €KCIIEPUMEHT.

IIpouedypa mecmyeéarHs. Y IporpaMy TeCTyBaHHS
BBilinM 3aranpHOBifoMi Tectu (JIsx, B.J., 2000; Cep-
rienko, JI. I1., 2001; Xygmomniit, O. M., IBamenxko, O.B.,
2014; Isamenko, O. B., 2016). [Ina oniHkyu pyxoBoi
HiAATOTOBJIEHOCTI PEECTPYBANINCS PE3YIbTaTU PyXOBUX
TEeCTIB, 3PiCT 1 Maca Tina:

o Tect Ne 1 “Bir 30 m (¢)”s

o Tect Ne 2 “CrpuboK y ZOBXUHY 3 Miciis (cm)”;

o TecT Ne 3 “IlicTp mepepay M’sida 3 MicCIs Ha
TOYHICTb MAPTHEPY OIHUM i3 BUBYEHUX CIIOCO-
6iB 3 BigcTaHi 7 M”;

o TecT Ne 4 “3ruHaHHA it pO3TMHAHHA PYK Y BUCI
(kinbKicTh pasiB)”;

o Ttect Ne 5 “Ilignimanns Tyny6a B cif 3a 30 ¢”;

o Tect N 6 “OrjiHKa Bijuy TTA MIBUAKOCTI pyXiB B
CIIPUHTEPCBKOMY 6iry”;

o Tect Ne 7 “OniHka po3BUTKY 31iOHOCTI 10 AM-
(depeHIi0OBaHHA MBUAKOCTI pyXiB (TOYHICTDH
BiJTBOpEHHsI IIBUAKOCTI 6iry 3 iHTeHCHBHICTIO
80% Bim MaKcuMaabHOL)”;

o TecT Ne 8 “OuiHKa po3BUTKY 37i6HOCTI KO AM-
¢depeHIifOBaHHA WBUAKOCTI pyXiB (TOYHICTD
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BiITBOpEHHS MBUAKOCTI Oiry 3 iIHTEHCUBHICTIO
90% Big MaKCUMaabHOI) ;

o Tect Ne 9 “OmnjiHka cTaTMYHOI piBHOBAry 3a Me-

topukomo E.SI. BongapeBcbkoro”;
o Tect Ne 10 “Omninka fuHaMi4HOI piBHOBaru 3a
MeTomuKow becc”;

o Tect Ne 11 “Omninka 3i6HOCTI 10 BecTUOYIAP-
HOI (cTaToKiHeTUYHOI) cTiiiKocTi. bir 3 moBo-
porammn’;

o Tect Ne 12 “PuTMivHe MOCTYKyBaHHA PyKaMI s

o TecT Ne 13 “PutmiuHi pyxu BepxHiMM i HVDKHI-

MM KiHL[iBKaM;

o Ttect Ne 14 “YoBuukoBuit 6ir (4x9 meTpiB)”;

o Tect Ne 15 “HakujaHHA Kiblisg Ha CTINKY s

o Ne16 “3pict (cm)”;

e Ne 17 “Maca Tina (xr)”.

[lemaroriyHe TeCTyBaHHS IPOBOAWIOCH 3 METOIO
BU3HAYEHHS CTPYKTYPU KOOPAMHALIHUX 34i06HOCTE
Y XJIOILiB 5-7 KIaciB.

Cmamucmuunuii ananis. Martepianu gocmigxeH-
HA OINpalbOBaHi B IMpOrpaMi CTaTUCTUYHOrO aHaIi-
3y — IBM SPSS 20. 3piiicnennit pakropHmit aHamis. Y
(dbakTOpHOMY aHasIi3i BUKOPMCTaHA MOJe/b TOJIOBHUX
KOMITOHEHT 3 METOIOM 0bepTaHH:: Bapimakc 3 HOpMma-
nizaniero Kaiizepa.

Pesynbratn gocnigKeHHsA

B Tabmuiyax 1-3 HaBeneHi pesynbrati GakTOPHOTO
aHasisy.

Y x/1011iB 5 K/1acy BUAUIMIOCS 1T ATh PaKTOPIB, AKi
Ha 93,631% IOACHIOIOTD Bapiallito AucIepcii.

ITepmmnit pakrop Mae Bary 40,257% i xapakTepusye
PO3BUTOK HIBU/IKICHOIL CUIMNL.

HOpyruit pakrop Mae Bary 28,631% i xapakTepusye
PO3BUTOK CTaTMYHOI piIBHOBAIM.

Tperiit pakTop Mae Bary 9,521% i xapakrepusye
AHTPOIIOMETPUYHI JaHi X/IOMIIiB.

YersepTnit ¢pakTop Mae Bary 7,833% i xapakrepu-
3y€ PO3BUTOK JVIHAMi4HOI piBHOBAru.

[Tatuit daxTop Mae Bary 7,37% i xapakrepusye
PO3BUTOK BiJTHOCHOI CUJINL.

Amnaji3 clinbHOCTel IIOKasye, 1110 HanbiIpLI iH-
(bopMaTUBHMMY Y CTPYKTYPi pyX0BOi iATOTOBIEHOCTI
xyonuiB 5 KmaciB € Tect Ne 9 “Ornjinka cTaTu4HOI piB-
HoBaru 3a Metopukow E.f. Boupapescpkoro” (,999),
Tect Ne 2 “Crpubok y gomxuny 3 micus (cm)” (,998),
tect Ne 10 “OuiHKa AMHaMiYHOI piBHOBAry 3a METOLM-
ko1 becc” (,916).

Y X/10111iB 6 K/1acy BUAUIMIIOCS 1T AThb PaKTOPIB, AKi
Ha 92,856% IOACHIOIOTH Bapiallito AucIepcil.

ITepmmnit pakrop Mae Bary 33,584% i xapakrepusye
PO3BUTOK MIBMJKICHOI CUIINL.

Opyruit paxrop mae Bary 25,147% i xapakrepusye
PO3BUTOK CTaTMYHOI pIBHOBAIM.
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Ta6mmusa 1. dakTopHa CTPyKTypa pyXoBOI Ii/IrOTOBIEHOCT] X/TONIiB 5 KiaciB. MeTop: aHa/Ii3 TOIOBHIX KOMIIOHEHT.
Merop obepranus: Bapimakc 3 Hopmarnisariero Kaiizepa (n=21)

KommnoneHTa
Ne Hasga tecty h?
1 2 3 4 5
1 bir 30 m (¢) ,158
2 CrpnboK y moBxuHy 3 micist (cm) -,869 475 ,998
3 HlicTs nepepay M flqa 3.M1CL[H .Ha TOYHICTb IIAPTHEPY OFHMM i3 432 377 391
BMBYEHUX CIIOCOOIB 3 BificTaHi 7 M
4 3rMHaHHA i pO3TMHAHHA PYK y Buci (KinbkicTb pasis) ,483 -,413 ,453
5 ITigniMaHHA Ty1y6a B cif3a 30 ¢ -,578 ,625 ,749
6 OuiHka Bif4yTTs WBUAKOCTI PYXiB B CIIPUHTEPCbKOMY biry ,338 -,351 ,338
OuiHKa pO3BUTKY 3Ai6HOCTI 10 AndepeHIioBaHHSA IIBUKOCTI
7 PYyXiB (TOYHICTh BiTBOpEHH: WIBUAKOCTI 6iry 3 iHTeHCUMBHic- ,380 ,238
TI0 80% Biji MaKCUMa/IbHOT)
OuiHKa po3BUTKY 3Ai6HOCTI 10 AudepeHIioBaHHA MBULKOCTI
8 pyxiB (TOYHICTH BiXTBOpPEeHHs WIBUAKOCTI 6iry 3 iHTeHCUBHI- ,393 ,171
crio 90% Bifi MaKCHMMaJIbHOIL)
9 Ouninka cratnyHoi piBHOBaru 3a Meropukorw E.fI. bonpmapes- 565 819 999
CBHKOTO
10  Ominka auHaMivHOI piBHOBaru 3a MeToAuKo0 becc ,309 ,814 916
11 OuiHKa 31i6HOCTI 10 BeCTUOYIAPHOI (CTAaTOKIHETUYHOI) CTili- 054
KocTi. bir 3 noBoporamn ’
12 PurMiuHe IOCTYKyBaHHA pyKaMu ,316 ,492 ,432
13 Purmiuni pyxu BepxHiMM i HIOKHIMM KiHIIiBKaM -,350 ,320 -,308 ,384
14  Yosumkoswuii 6ir (4x9 meTpiB) -,325 -,342 283
15  HakmpaHHA KinbLiA HA CTIiNIKy ,129
16  3pict (cm) ,438 ,568 ,552 ,828
17  Maca rina (xr) 476 ,735 -,415 ,970
% pucnepcii 40,257 28,631 9,521 7,833 7,370 93,613

Tperiit ¢pakTop mae Bary 19,006% i xapakrepusye
AHTPOIIOMETPUYHI JaHi X/IOMIIiB.

YerBepTnit ¢pakTop Mae Bary 8,586% i xapakrepu-
3y€ PO3BUTOK JVHAMi4YHOI piBHOBAru.

[Tatuit paxTop Mae Bary 6,533% i xapakrepusye
PO3BUTOK BiTHOCHOI CUIN.

AmHanis coinpHOCTEN IIOKas3ye, 110 HanbiNpI iH-
bopMaTUBHMMU Y CTPYKTYPi pyXOBOi HiATOTOB/IEHOCT]
x7omuiB 6 kaciB € TecT Ne 9 “OuiHKa CTaTUYHOI PiBHO-
Baru 3a Metopukow E.fI. BoumapeBcpkoro” (1,0), Tect
Ne 2 “Crpubok y nomxuny 3 Micus (cm)” (,999), Tect
Ne 5 “Tlignimanna Tynyba B cif 3a 30 ¢ “ (,968), Tect
Nel0 “Owinka guMHaMiuHOI piBHOBAru 3a MeTOIUKOIO
Becc” (,918).
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Y xyonuiB 7 Kmacy BUAIMIOCA YoTUpK GaKTOpn
AKi Ha 91,851% 10sACHIOITD Bapiallifo JycIepcii.

[Tepumit pakTop Mae Bary 44,059% i xapakTepusye
AHTPOIIOMETPUYHI JaHi XJIOMIIiB.

Opyruit ¢pakrop mMae Bary 25,226% i xapakTepusye
PO3BUTOK HIBMJKICHOI CUJIN.

Tperiit ¢pakTop mae Bary 14,88% i xapakrepusye
PO3BUATOK CTaTMYHOI PiBHOBArM i 3arajibHOI KOOpAu-
Halii pyxiB.

YerBepTnit ¢pakTop Mae Bary 7,686% i xapakrepu-
3y€ PO3BUTOK JVIHAMiYHOI piBHOBAru i puTMy pyXiB.

AHaji3 cniyibHOCTEN IIOKa3ye, 110 HabinpIm iH-
(bOpMaTUBHIMU Y CTPYKTYpPi PyX0BOi IiTOTOBIEHOCTI
xonuiB 7 kmaciB € Tect Ne 2 “CtpuboK y JOBXMHY 3
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Ta6mmusa 2. dakTopHa CTPYKTypa pyXoBOI Ii/IrOTOBIEHOCT] X/TONIB 6 Ki1aciB. MeTop: aHa/Ii3 TOIOBHIX KOMIIOHEHT.

Merop obepranus: Bapimakc 3 Hopmarnisariero Kaiizepa (n=20)

KommnonenTa
Ne Hasga tecty h?
1 2 3 4 5
1 bir 30 m (¢) -,348 ,333 ,401 ,449
2 CrpuboK y moBxuHy 3 micist (cm) -,906 ,351 ,999
IMicTp nmepefay M'si4a 3 MiCII HA TOYHICTb ITAPTHEPY OGHUM
3 . . . . -,309 219
i3 BUB4YEHUX CIIOCOOIB 3 BifcTaHi 7 M
4 3rMHaHHA il pO3TMHAHHA PYK y Buci (KinbKicTb pasis) ,066
5 IligHiManHA Tyny6a Bcims3a30c ,302 ,465 ,770 ,968
6 OuiHkKa Bif4yTTs WBUAKOCTI PYXiB B CIPUHTEPCHKOMY biry ,561 ,486
OuiHKa po3BUTKY 37i6HOCTI 0 fudepeHIiloBaHH MIBU/KO-
7 cTi pyxiB (TOYHICTP BiATBOpEHHs ILIBMAKOCTI Oiry 3 iHTeH- ,470 -,316 ,322
cuBHicTIO 80% Bi MaKCUMa/IbHOIL)
OuiHKa po3BUTKY 3fi6HOCTI 10 fudepeHLiloBaHHA MBUIKO-
8 cti pyxiB (TOYHICTb BiATBOpeHH:A MIBUAKOCTI Oiry 3 iHTeH- ,441 ,332
cuBHicTIO 90% Bij MaKCMMaIbHOT)
9 Omninka cTatm4Hoi piBHOBaru 3a merogukowo E.fI. bonpa- 479 -790 380 1,000
PpeBCbKOro
10  Oumninka guHamivHOI piBHOBAry 3a MeTOAMKOI becc ,485 ,739 918
11 OI?liHKa .3,111.6HOCT1 o BecTUOYIApHOI (CTaTOKiHETHMYHOI) 306 272
cTiitkocTi. bir 3 noBoporamn
12 PuTMiyHe IOCTYKyBaHHS pyKaMu ,136
13 PurmiuHi pyxu BepxHiMU i HYOKHIMU KiHLIiBKaM ,352 ,183
14  YouukoBmii 6ir (4x9 mMeTpiB) ,113
15 HaknpaHHA KinbLiA Ha CTIilIKy ,358 ,302
16  3picr (cm) ,484 ,656 ,790
17  Maca rina (xr) ,576 ,677 ,940
% pucnepcii 33,584 25,147 19,006 8,586 6,533 92,856

micist (cm)” (,994), Tect Ne 9 “Orinka cTaTUYHOI PiBHO-
Baru 3a Metonukoo E.fI. Boumapescbkoro” (,987), Tect
Ne 10 “Ouinka guHaMivHOl piBHOBaru 3a MeTONUKONO
Becc” (,945).

TaxuMm unHOM, B CTPYKTYPi pyXoBoi miiroTose-
HOCTI xonuiB 5-7 kaciB BUAINAETbCA BeCTUOYIAP-
Ha CTiMIKiCTh y BIIpaBax sAKi BUMaralTh CTaTUYHOI i
AVMHaMIiYHOI piBHOBaryu, NIBUKiCHA i BiJHOCHa cua.

Anckycia

OrpumaHi /1aHi JONOBHIOIOTb pe3y/IbTaTy JOCIIi-
IPKEHHA PO Te, 10 PiBEHb PO3BUTKY KOOPAMHALIMTHAX
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3aiOHOCTeIl 3a7MeXUTh Bif: IHAMBiMyanpHUX 0COOMNU-
BOCTEN, CEHCUTUBHUX INEPiOAiB, BIKOBUX Ta CTaTEBUX
BigMiHHOCTeI! MKOsApiB Ta iH. (Ceprienko, JI. I1., 2001;
JIax, B. 1., 2000; Inpin, €.I1., 2003; IBamenko, O.B.,
2016). Po6otn Ivashchenko, O., Khudolii, O., Ilermakov,
S., Lochbaum, M., Cieélicka, M., Zukow, W., Nosko,
M., & Yermakova, T. (2017), Ivashchenko, O.V. (2016,
2017a, 2017b), Ivashchenko, O.V., Khudolii, O.M.,
Yermakova, T.S., Pilewska, Wieslawa, Muszkieta,
Radostaw, & Stankiewicz, Blazej (2015), Ivashchenko,
0.V., Yermakova, T.S., Ciedlicka, M., & Sukowska, H.
(2015), Ivashchenko, O., & Cieslicka, M. (2017) Bxa-
3yI0Th Ha HeOOXiJHICTb BOCTiIKeHHS IpobieMu Ipo-
rpaMyBaHHA PO3BUTKY KOOPAMHALINHNUX 3Ai6HOCTe
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Ta6mmua 3. PakTopHa CTPYKTYpa PyX0OBOi MiITOTOBIEHOCTI X/TONIiB 7 K/IaciB. MeToA: aHai3 TOIOBHUX KOMIIOHEHT.

Merop obepranus: Bapimakc 3 Hopmarnisariero Kaiizepa (n=19)

KommnoneHTta
Ne Hassa tecty h?
1 2 3 4
1 bir 30 m (¢) ,483 277
2 CrpnboK y oBxuHy 3 micst (cm) -,335 ,800 -,490 ,994
IMicTb Mepenay M’s4a 3 MiCIiA Ha TOYHICTh IAPTHEPY OJHUM i3 BUBYe-
3 . . . 474 ,469
HUX CIIOCO0iB 3 BigcTani 7 M
4 3TMHAHHA i pO3TMHAHHA PYK Y BUCI (ximpkicTp pasis) ,603 -,313 ,519
5 ITignimManusa Tyny6a Bcim3a30c -,374 ,196
6 OriHKa BifgyTTA IBUAKOCTI PyXiB B CIPMHTEPCHKOMY 6iry ,085
OuiHKa pO3BUTKY 3Ai6HOCTI 10 AudepeHLiloBaHHA MBUAKOCTI PyXiB
7 (TouHicTh BiITBOPEHHA LIBUIKOCTI 6iry 3 inTtencuBHicTIO 80% Bif ,438 ,303 ,333
MaKCUMaJIbHOI)
OuiHKa po3BUTKY 38i6HOCTI 10 AudepeHLiloBaHHA MBUAKOCTI PyXiB
8 (TouHicTh BiATBOpeHHs IIBMAKOCTI 6iry 3 iHTeHcuBHicTIO 90% Bif ,489 ,278
MaKCUMaJIbHOT)
9 Ouninka cratuyHoi piBHOBaru 3a Metofukoo E.fI. bongapescbkoro ,498 -,513 -,612 -,317 ,987
10 Ominka auHaMi4HOI piBHOBaru 3a MeToAuKoI becc ,572 ,547 -,559 ,945
11 OuiHka 3#i6HOCTI 10 BecTHOYISApHOI (CTaTOKIHETMYHOI) CTIKOCTI. 339 186
Bir 3 moBopoTamu ’ ’
12 PuTMiYHE MOCTYKyBaHHA PyKamu -,324 ,147
13 PurmiuHi pyxu BepXHiMM i HYOKHIMM KiHIIiBKaM -,600 ,420
14  Yosumkoswii 6ir (4x9 meTpiB) ,605 ,499
15 HakupaHHA KinbLiA Ha CTIiNIKy ,490 ,326
16 3pi
pict (cm) 912 312 ,945
17" Maca tina (xr) 895 356 938
% mucrepcii 44059 2226 1488 7,686 91851

Ta JIOr0 BIUIMBY Ha e(peKTUBHICTDb MPOIjeCy HaBYAHHS
IiTeu i migIiTKiB.

Y nonepepHix po6orax (Xygmoniit, O.M., IIpuxons-
ko, B.B., & Isamenxo, O.B., 2017; IIpuxonbko B.B.,
2017) 6yB 3iiicHeHMII TOPiBHA/IBHMIL aHA/Ti3 TOKA3HI-
KiB KOOPAVHALITHNX 3[{0HOCTEI LIKOMSAPIB 5-7 K1acis,
SAKWI ITI0Ka3aB, 10 CTAaTUCTUYHO 3HAYYILa PISHUL MK
ITOKAa3HMKaMM XJIOMIIB 5-6 KIaciB criocrepiraerbes y
TecTax: CTpMOOK y HOBXMHY 3 Micus (cm)(p<0,002);
IIiCTh Mepefad M s4a 3 MiCIS Ha TOYHICTb HapTHEPY
OJIH!M i3 BUBYEHUX CIIOCO6iB 3 BifcTani 7 M (p<0,049);
pUTMidHe IOCTyKyBaHHA pykamu (p<0,044); purmiu-
Hi pyxu BepxHimu i HIKHIMM KiHIiBKamu (p<0,042)
(p<0,05); spicT (cm); Maca Tina (Kr), y X1oniis 6-7 Kia-
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ciB — 6ir 30 M (c); cTpuOOK y KOBXUHY 3 Micna (cM);
migHiMaHHA Tynyb6a B cig 3a 30 ¢; OLliHKa CTaTMYHOI
piBHOBaru 3a Metopukolo E.fI. bongapescpkoro; onjin-
Ka JMHaMi4HOI PiBHOBAru 3a MeTORMKOI becc; purMmiy-
He TIOCTYKYBaHHs pyKaMy; pUTMI4Hi pyXu BepXHimu i
HIDKHIMM KiHI[iBKaM; YOBHUKOBUII Oir (4X9 MeTpiB);
HaKUIaHHsA KiIbIiA Ha CTilIKY, a Y XJIONLiB 5-7 K/IaciB —
CTpUOOK y JOBXMHY 3 Micna (cM); 3TMHAHHA 11 po3-
TMHAHHA PYK Y BUCI (KiZIbKICTb pasiB); oLliHKa pO3BUT-
Ky 34i6HOCTI 0 AydepeHIli0BaHHA MIBUAKOCTI PyXiB
(TOuHICTD BiITBOpPEHHs LIBMAKOCTI 6iry 3 iHTeHCUB-
HicTio 90% Biff MakCHMaIbHOI); OL[iHKA CTATUYHOI PiB-
HoBaru 3a Meropukowo E.JI. boHgapeBcpkoro; ouinka
IOVHAMiYHOI piBHOBAaru 3a MeToAukow becc; purmiune
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IOCTYKYBaHHA pyKaMu; YOBHUKOBUI Oir (4x9 meTpiB);
3pict (cm); maca Tina (kr). Orpumani gaHi pakropHo-
TO aHa/li3y BKa3yIOTh Ha HEOOXiITHOCTI aKIIeHTOBAHOTO
PO3BUTKY LIBUKICHOI CM/IM i BeCTUOY/IAPHOI CTINIKOCTI
Y X7IOILiB 5-7 KIaciB.

HapepeHi Buie faHi [JONOBHIOIOTb pe3y/NbTaTH
ROCIIIPKeHHA 0COO/MIMBOCTENl PYyXOBOI MirOTOBIE-
HOCTI IKOJApPiB cepenHix kaciB (IBamenko, O. B, &
Makaposa, O. A, 2013; IBamenko, O. B., Mymikera,
P, Xyponiii, O. M., & Epmaxos, C. C., 2014; Ipamenxo,
O. B, lecmuuka, M., Xygmoniin, O. M., & Epmaxkos, C.
C., 2014; IBamenko, O.B., & lllenenenko, I.I1., 2014;
IBamenko, O.B., ITamkesuy, C.A., & Kpinisn, [0.B,,
2014).

BUCHOBKM

B cTpykTypi KOOpAMHALITHYX 31i6HOCTelT XJTOIiB
5-7 xnaciB Haitb6inbu iHGOPMATUBHUM € BeCTUOYILAP-
Ha CTIMIKICTh O CTaTUYHOI i AMHaMi4HOI piIBHOBATIN.

Jl714 1mearoriyHOro KOHTPOJIK PyXOBOI IiATOTOB-
JIEHOCTI X/IONIB 5-7 K/IaciB MOXYTb OyTH peKOMeH-

moBaHi: TecT Ne 2 “CTpuboK y JOBXMHY 3 Micud (cm),
tecT Ne 9 “OniHKa CTaTMYHOI PIBHOBAIY 3a METOJIMKOIO
E.f1. BonpmapeBcbkoro”, Tect Ne 10 “OrnjiHka guHaMiqHOI
piBHOBaru 3a MeTopuKoio becc”.

IlepcnekTMBO0 MOAANbIINX PO3BIJOK € JOCTi-
IDKEHHS METOMOJOTIYHMX MiIXOJiB O IIefarorivHoro
KOHTPOJIIO IpOLieCy HaBYaHHA (Pi3NYHUX BIPAB IIKO-
JIAPIiB CEPEJHBOTrO IIKIIbHOTO BiKYy.

BaauHocTi

HocnimkeHHsA BUKOHAaHO 3a Temoio 13.04 «Moge-
JI0BaHHA NPOLleCY HaBYaHHSA Ta PO3BUTKY PYXOBUX
3gibHOCTeN y fiTeit i mipmiTkiB» (2013—2014 pp.) (Ho-
Mep mepxaBHOI peecTpanii 0113U002102).
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OAKTOPHAA CTPYKTYPA PA3BUTUA KOOPAVNHALIMOHHbIX
CMOCOBHOCTEN Y PEBAT 5-7 KJIACCOB

IIpnxoppko B.B.
YBK «CrapT-1mKona», I. XapbKoB

Pedepart. Cratbs: 9 c., 3 Tabi., 37 UCTOIHUK.

Ilens paboThI - OIpeneTuTb CTPYKTYPY
PasBUTHUA KOOPAVMHALMOHHBIX CIIOCOOHOCTEN y peOsT
5-7 Kj1accos.

Marepuan u MetoAbl. B mcciefoBaHuy IpUHS-
mm ydactue pebsara 5 kimacca (n=21), 6 kmacca (n=20),
7 kmacca (n=19). B pabore ucmonb3oBaHbl aHATU3
U 00001LIeHNMe NaHHBIX HAy4YHON M METOAMYECKOIl
JIUTEpPaTyphl, 0OLeHAYYHbIe METOMBI TEOPETUYECKO-
r0 YpOBHSI, TaK/e KaK: aHa/IoTVsl, aHa/Iu3, CUHTe3, ab-
CTparMpoBaHue, MHAYKIN, a TaKXe OOIieHaydIHbIe
MeTOJIbl SMIIMPUYECKOTO YPOBHS: Hab/IofeHue, Tec-
TUPOBaHIe, IKCIIEPUMEHT. [I/Is OLleHKM [{BUTATETbHON
IIOATOTOBIEHHOCTY PErMCTPUPOBANNACH PE3YIbTAThI
IBUTaTENbHBIX TECTOB, POCT U Macca Terma. Marepuasl
UCCIenoBaHMs 00paboTaHbl B IPOrpaMMe CTATUCTHU-
yeckoro aHamsa - IBM SPSS 20. ITposeneH dakTopHbIi
aHa;mm3. B ¢pakTopHOM aHanM3e UCIONb30BaHA MOJIENb
[JIABHBIX KOMIIOHEHT C METOJIOM BpAIL[eHMs: BAPUMAKC
¢ Hopmanu3anuer Kaiisepa.

PesynpraThl. AHanu3 oOIIHOCTell MOKa3bIBaeT,
4TO Hanbonee NHPOPMATUBHBIMY B CTPYKType ABUTa-
TEIbHOIT IOTOTOB/IEHHOCTH PeOsT 5 K/IACCOB SB/ISIET-
cs1 TecT 9 «OleHKa CTaTMYeCKOro PaBHOBECHS II0 Me-
toguke E.fI. Bonmapesckoro» (,999), tect 2 «IIppiKox

TM®B, 2017, tom 17, Ne 4

B JyIMHY ¢ MecTa (cM)» (,998), Tect 10 «Onenka au-
HaMIMYeCKOTo paBHOBecus 1o meropuke becer» (,916);
pebsiT 6 KmaccoB - TecT 9 «OLjeHKa CTaTUYeCKOro paB-
HoBecus no Meropuke E.fI. Boumapesckoro» (1,0),
tecT 2 «[IppDKOK B ymHy ¢ MecTa (cM)» (,999), Tect
5 «ITogpem Tynosuma B cep 3a 30 c» (,968), Tect 10
«O1eHKa [MHAMIYECKOTO PaBHOBECHS IO METOJUKe
Bece» (,918); pebsar 7 kmaccos - TecT 2 «I[IpbbKOK B Aytu-
Hy ¢ MecTa (cM)» (, 994), TecT 9 «O1eHKa CTaTUYECKOTO
paBHOBecus o Meronuke E.fI. Bougapesckoro» (,987),
TecT 10 «OLeHKa AMHAMIYECKOTO PAaBHOBECHS II0 Me-
toguke bece» (,945).

BeiBoabl. B CcTpyKType KOOpPAMHALVOHHBIX
cnocobHocTeit pebsaT 5-7 kmaccoB Hambosee
MH(OPMATUBHBIM SIB/IAETCS BECTUOYIAPHAS YCTONYN-
BOCTbD. JI7151 IIelaroru4ecKoro KOHTPOJIs ABUTATe/IbHO
IIO[ITOTOBJIEHHOCTU PebAT 5-7 KIacCOB MOTYT OBITH
peKoMmeHnpioBaHbl: TecT 2 «IIpbDKOK B JIZIMHY € MecTa
(cMm)», TecT 9 «OneHKa CTAaTUYECKOTO PaBHOBECUS 10
metopuke E.f. boupmapesckoro» , Tect 10 «Ouenka gu-
HaMMYEeCKOTO paBHOBEC 110 MeTofmKe beccy.

KnroueBbie cmoBa: pebsTa; KOOpAMHALMOHHBIE
CIIOCOOHOCTI; ABUTaTE/IbHAS TIOATOTOBIEHHOCTD.
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THE FACTOR STRUCTURE OF COORDINATION ABILITIES
DEVELOPMENT IN 5™-7™ GRADE BOYS

Prykhodko V.V.
Start-School, Kharkiv

Report. Article: 9 p., 3 tabl., 37 sources.

The objective is to determine the
structure of coordination abilities development in 5th-
7th grade boys.

Materials and methods. The participants in the
study were boys of the 5th grade (n=21), 6th grade
(n=20), and 7th grade (n=19). The paper used analysis
and generalization of the scientific and methodological
literature data, general scientific methods of theoretical
level, namely: analogy, analysis, synthesis, abstracting,
induction, as well as general scientific methods of
empirical level: observation, testing, experiment.
To evaluate of the motor preparedness, the results of
motor tests, height and body weight were recorded. The
materials of the study were processed in the statistical
analysis program IBM SPSS 20. Factor analysis was
carried out using a model of the principal components
with the rotation method: Variamax with Kaiser
normalization.

Results. Analysis of the similarities shows that
the most informative in the structure of the 5th grade
boys’ motor preparedness are Test 9 “Static Equilibrium
Evaluation by E. Ya. Bondarevsky’s Method” (,999), Test

2 “Standing Long Jump (cm)” (,998), Test 10 “Dynamic
Equilibrium Evaluation by Bess Method” (,916); for
the 6th grade boys such are Test 9 “Static Equilibrium
Evaluation by E. Ya. Bondarevsky’s Method” (1.0), Test 2
“Standing Long Jump (cm)” (,999), Test 5 “Sit-Up for 30
sec” (,968), Test 10 “Dynamic Equilibrium Evaluation
by Bess Method” (,918); for the 7th grade boys such
are Test 2 “Standing Long Jump (cm)” (,994), Test 9
“Static Equilibrium Evaluation by E. Ya. Bondarevsky’s
Method” (,987), Test 10 “Dynamic Equilibrium
Evaluation by Bess Method” (,945).

Conclusions. The most informative in the
structure of 5th-7th grade boys’ coordination abilities is
vestibular tolerance. For pedagogical control of 5th-7th
grade boys’ motor preparedness the following can be
recommended: Test 2 “Standing Long Jump (cm)”, Test 9
“Static Equilibrium Evaluation by E. Ya. Bondarevsky’s
Method”, Test 10 “Dynamic Equilibrium Evaluation by
Bess Method”.

Key words: boys; coordination abilities; motor
preparedness.
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Abstract

The objective is to determine the influence of the physical exercises modes on effectiveness of motor skills development
in 5™-7" grade girls.

Materials and methods. The study involved 5" grade girls (n = 28), 6™ grade girls (n = 28) and 7" grade girls (n = 24).
To solve the tasks set, the study relied on general scientific and special research methods, methods of mathematical
experiment-planning.

Studying the influence of different variants of the educational process structure, namely: the number of repetitions (x,)
and the rest intervals (x,) on acquisition of the technique of physical exercises performance, provided for achieving the
objective. A full 22 type factorial experiment was conducted. The 5*-7" graders were divided into training groups according
to the experiment plan. In total, there were twelve experimental groups organized, four in each class.

Results. The analysis of the regression equations shows that the rest interval between repetitions (x,) has the greatest
influence on teaching 5™-7™ grade girls physical exercises, with the number of repetitions (x,) being of somewhat less
significant influence. The relation between these factors (x,x,) has a considerable weight in teaching to “rope climb in two
or three sets” and to do a “pullover mount with a swing of one and a push-off with the other leg”.

Conclusions. To increase the effectiveness of teaching 5"-7" grade girls physical exercises, the number of repetitions
in throwing exercises should be increased to twelve times, and the rest interval reduced to 60 seconds. In the 7* grade,
the number of repetitions should be reduced to six times, and the rest interval - to 60 seconds. The rest intervals in the
exercises: “pullover mount with a swing of one and a push-off with the other leg” and “rope climbing in two or three sets’,
should be reduced to 60 seconds and the number of repetitions - to six.

Keywords: factorial experiment; physical exercises modes; motor skills development; 5%-7* grade girls.

Introduction

The process of teaching physical culture
in a comprehensive secondary school requires seeking
out rational forms of training organization and planning
(Krutsevych, 2006; Krutsevych, Napadii, Imas, &
Trachuk, 2016; Krutsevych, T., & Trachuk, 2017). In
physical education, the study of physical exercises is
the core of teaching, as the motor activity here is an
object, a means and a goal of perfection (Chedzoy, 2000;
Kapkan, 2013; Ivashchenko, 2017; Lopes, Stodden, &
Rodrigues, 2017).

One of the most effective methods of learning
the regularities in teaching physical exercises is
mathematical modeling, which is a combined link
between control and improvement of the effectiveness
and quality of the teaching and learning activities,

© Ivashchenko Olga, Abdulkhalikova Tamila,
Cieslicka Miroslava, 2017.
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reflects the most important features of the object, and
allows to describe the specific processes and narrower
aggregate phenomena (Khudolii, & Ivashchenko, 2013;
Ivashchenko, 2016; Khudolii, Ivashchenko, Iermakov,
& Rumba, 2016; Lopatiev, Ivashchenko, Khudolii, Pja-
nylo, Chernenko, & Yermakova, 2017). The process
of learning to perform motor actions is known to be
subject to certain regularities in adaptive reactions
development (Drid, Vujkov, Jaksic, Trivic, Marinkovic,
& Bala, 2013; Iadreev, Cherkashin, Vujkov, & Drid, 2015;
Hadzi¢, Bjelica, Vujovi¢, & Popovi¢, 2015). Mechanisms
and regularities of different types of the body adaptation
to muscle loads, depending on their intensity, duration,
rest intervals, number of repetitions and influence
of the performance capability level on the process of
learning to perform physical exercises were the subject
of scientific research conducted by Ivashchenko (2016);
Raiola Gaetano, Altavilla Gaetano, Tafuri Domenico,
and Lipoma Mario (2016); Maria Cuellar-Moreno
(2016); Kaivo Thomson, Anthony Watt, and Jarmo
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Liukkonen (2015). The obtained scientific data allowed
to single out the peculiarities in teaching and learning
activities planning and to effectively control the process
of learning.

The studies by Chernenko (2015), Khudolii,
Ivashchenko, and Chernenko (2015), Khudolii,
Ivashchenko, Iermakov, S.S., and Rumba (2016) prove
that the training lessons mode significantly influences
the process of teaching motor actions. In Ivashchenko’s
opinion (2016), successful teaching of movements
requires ensuring the rationally proportioned motor
stimuli. Khudolii, Ivashchenko, and Chernenko,
(2015), and Kapkan (2013) emphasize that the motor
skills acquisition largely depends on the number of
repetitions of the motor action being mastered. Khudolii
and Ivashchenko (2013), Khudolii, Ivashchenko,
and Iermakov and Rumba (2016) point out that
determining the optimal rest period ensures effective
implementation of the learning objectives. Ivashchenko
(2016) considers it necessary to properly proportion
both the rest intervals and the number of repetitions of
the exercise in order to achieve quality changes in the
children’s and adolescents’ bodies.

Thus, the possibility to determine and vary the
pedagogical actions and to change the pedagogical
conditions of traininglargely conditions the effectiveness
of physical education. This implies the necessity to
develop scientifically substantiated recommendations
for modes regulation in teaching 5"-7" graders physical
exercises.

The objective is to determine the influence of the
physical exercises modes on the effectiveness of motor
skills development in 5"-7" grade girls.

Materials and Methods

Study participants. The experiment participants
were 5" (n=28), 6" (n=28) and 7™ (n=24) grade girls.
Children were fully informed about all the features of
the study, and a signed informed-consent document
was obtained from all the parents.

Study organization. The following research methods
were used to solve the tasks set: studies and analysis of
scientific and methodological literature; pedagogical
testing, pedagogical observation, timekeeping of

Table 1. 2? Type Factorial Experiment Plan

educational tasks; pedagogical experiment, methods of
mathematical statistics, and methods of mathematical
experiment planning.

In teaching, the algorithmic method was used.
The educational programs were developed for physical
exercises being learned by 5™-7" graders at physical
education lessons from the “Gymnastics” and “Track
and Field” Sections. From the “Gymnastics” Section,
the 5™ grade girls learned to perform an “across squat
mount onto the vaulting buck - arched dismount”,
“rope climbing in three sets”; the 6" grade girls learned
to perform an “across straddle vault over the buck”;
“rope climbing in two sets”; the 7" grade girls learned to
perform an “across squat vault over the buck”, “back rise
on forearms from support” (boys). From the “Track and
Field” Section, 5"-7" grade girls learned to perform a
“running throw of a small ball to a range” and a running
long “squat” jump.

The level of proficiency in the physical exercises
performance was determined by the alternative method:
“performed” or “failed”. The schoolchildren had five
attempts, their performance recorded in the protocol.
A technically correct performance of the exercise gave
them “1” point; a failure to perform the exercise gave
them “0” entered in the protocol.

Studying the influence of different variants of the
educational process structure, namely: the number of
repetitions (x,) and the rest intervals (x,) on acquisition
of the technique of physical exercises performance,
provided for achieving the objective. The 5%-7" grad-
ers were divided into training groups according to the
experiment plan. In total, there were four experimental
groups organized in each class.

The conditions for conducting the factorial
experiment are presented in Table 1. 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
analysis of the results of a full 2* type factorial experiment
(Khudolii & Ivashchenko, 2014; Ivashchenko, 2016).

The study protocol was approved by the Ethical
Committee of H.S. Skovoroda Kharkiv National
Pedagogical University. In addition, children and their
parents or legal guardians were fully informed about all

Study No. Mode of Training
Repetition Number Rest Interval
1 6- 60-
2 12+ 60-
3 6- 120+
4 12+ 120+

202

TM®B, 2017, tom 17, N2 4



Ivashchenko O., Abdulkhalikova T., Cieslicka M. Effectiveness of Motor Skills Development in 5t'-7t Grade Girls at Different
Modes of Physical Exercises

Table 2. Dispersion analysis results for a full 2> type factorial experiment. Studying the influence of the number of
repetitions (x ) and rest interval (x,) on the level of proficiency in physical exercises performance by 5®-7 grade girls

Duplicate Ratio in %
Grade Physical Exercise
X, X, XX,
A running throw of a small ball (weighing 150 g) 49.64 49.03 1.323
A running long “squat” jump 19.71 77.09 3.08
> Rope climbing in three sets 3.33 72.82 23.59
?(; lag(r)ocsrsn ‘)‘squat” mount onto the vaulting buck - arched dismount (h = 93 8761 318
A running throw of a small ball (weighing 150 g) 23.82 75.66 0.57
A running long “squat” jump 19.53 75.8 4.6
6 Rope climbing in two sets 6.28 66.99 26.78
An across “straddle” vault over the buck (h = 100-110 cm) 12.7 85.64 1.6
A pullover mount with a swing of one and a push-off with the other leg 1.23 56.49 422
A running throw of a small ball (weighing 150 g) 31.57 67.98 0.56
7 A running long “squat” jump 12.94 83.35 3.755
An across “squat” vault over the buck (h = 110-115 cm) 17.52 79.1 3.36

the features of the study, and a signed informed-consent
document was obtained from all the parents.

Study Results

The dispersion analysis results indicate that the
rest interval between the approaches (x,) affects the
effectiveness of the process of teaching 5*-7% grade
girls physical exercises by 49-87%. The effectiveness of
teaching to perform a “running throw of a small ball
(weighing 150 g)” depends on the number of repetitions
(x,) by 23-49%. The effectiveness of teaching to rope
climb (5™ and 6™ grades) and to do a “pullover mount
with a swing of one and a push-oft with the other leg”
(6™ grade) depends on the relation (x x,) between the
number of repetitions (x,) and the rest interval (x,).
The effectiveness of teaching 7™ grade girls physical
exercises depends on the rest interval (x,) by 67.98%,
83.35% and 79.1% respectively, and on the number
of repetitions (x,) — by 31.57%, 12.94% and 17.52 %
respectively (see Table 2).

Table 3 presents the results of the full 22 type
factorial experiment in the form of mathematical
models - regression equations for coded variables,
where Y is the level of motor skills development (level
of proficiency).

The analysis showed that when teaching the 5%*-6
grade girls to perform a “running throw of a small ball’,
the number of repetitions (x,) should be increased to
twelve times, and the rest intervals (x,) - reduced to

TM®B, 2017, tom 17, Ne 4

60 seconds; in the 7" grade, the number of repetitions
(x,) should be brought down to six times and the rest
interval (x,) - to 60 seconds. The rest interval (x,) and
the relation between the factors x x. (the number of

repetitions and the rest interval) affect the training of
“rope climbing in two sets”, “rope climbing in three sets”
and a “pullover mount with a swing of one and a push-
off with the other leg” The level of proficiency will be
the highest when the exercise is repeated six times with

the rest interval of 60 seconds.

Discussion

The shaping of the technique of physical exercises
performance is an active pedagogical process where
certain pedagogical actions and conditions under which
the educational process takes place are of substantial
significance (Ivashchenko, 2017; Ivashchenko,
Iermakov, Khudolii, Cretu, Marian, & Potop, Vladimir,
2017). The data obtained in the pedagogical experiment
show that the number of the exercise repetitions, the
rest intervals between the repetitions and the relation
between these factors significantly affect the process
of motor skills development and supplement the study
results obtained by Khudolii & Ivashchenko (2014),
Ivashchenko (2016), Maria Cuellar-Moreno (2016).
The acquisition of the educational material largely
depends on the methodology that provides for the
optimal correlation between the rest intervals and the
number of repetitions, which also finds confirmation
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Table 3. Regression dependence of physical exercises teaching on influence of the number of repetitions (x,) and rest interval (x,) in 5*-7

grade girls.

Grade Physical Exercise Regression Equations for Coded Variables
A running throw of a small ball (weighing 150 g) Y =0.49 + 0.135x, - 0.13425 x,
A running long “squat” jump Y = 0.4985 - 0.0715x, - 0.1415x,

° Rope climbing in three sets Y =0.6825 - 0.1275x, + 0.0725x x,
é\ilslmagi?]is(h s:qtgz(i)t 101:)1(;1;?; onto the vaulting buck - arched Y = 0.55 - 0.07225%,-0.2215x,
A running throw of a small ball (weighing 150 g) Y =0.6125 + 0.136x, - 0.2425x,
A running long “squat” jump Y =0.5275 - 0.0875x, - 0.1725x,

6 Rope climbing in two sets Y =0.7 - 0.1225x, + 0.0775x x,
An across “straddle” vault over the buck (h = 100-110 cm) Y =0.632 - 0.063x,-0.163x,
OAt}E)eurlll(;;er mount with a swing of one and a push-off with the Y = 0.42875 - 0.09975x, + 0.08625x x,
A running throw of a small ball (weighing 150 g) Y =0.575 - 0.075x,- 0.11x,

7 A running long “squat” jump Y = 0.665 - 0.065x, - 0.165x,

An across “squat” vault over the buck (h = 110-115 cm)

Y = 0.645 - 0.08x, - 0.17x,

in the studies conducted by Khudolii, Ivashchenko, &
Chernenko (2015), Chernenko (2015).

The regression equations analysis shows that the
rest interval between the repetitions (x,) has the greatest
impact on the process of teaching 5"-7" grade girls
physical exercises, while the number of repetitions (x,)
is somewhat less influential. The relation between these
factors (x,x,) has a significant weight in the process
of teaching “rope climbing in two or three sets” and a
“pullover mount with a swing of one and a push-oft with
the otherleg” The obtained data confirm the effectiveness
of the full 2> type factorial experiment in the study of
the effects of the working modes on the efficiency of
schoolchildren’s training (Khudolii, & Ivashchenko,
2014; Ivashchenko, 2016; Kapkan, 2013; Marchenko
2008; 2009; Chernenko, 2015; Vlasov, Demichkovskyi,
Ivashchenko, Lopatiev, Pitin, Pyanylo, & Khudolii, 2016).

A full factorial experiment method gives an
opportunity to obtain a mathematical description of
the process in some local area of the factor space around
the point with the coordinates of the n-dimensional
space and to verify the regression model. The regression
equations provide a visual representation of the
quantitative effect of each factor and their relations on
the effectiveness of motor skills development in 5%-7®
grade girls. The conducted studies allowed to determine
the effectiveness and reliability of the 22 type factorial
experiment plans in the study of the effect of the physical
exercises performance modes on the effectiveness of the
motor skills development in 5®-7" grade girls.

204

The study results indicate that the chosen step of
variation in the factors in the proposed matrix of the
factorial experiment plans is sufficient to study the effect
of different modes of physical exercises performance on
the effectiveness of teaching children and adolescents.
These data supplement the information on formation
of plans of factorial experiments in the study of the
training loads (Cieslicka, & Ivashchenko, 2017) and
the effectiveness of teaching children and adolescents
(Chernenko, 2015; Ivashchenko, 2016; Abdulkhalikova,
2017).

Conclusions

To increase the effectiveness of teaching 5"-6"
grade girls physical exercises, the number of repetitions
in the throwing exercises should be increased to twelve
times, and the rest interval should be reduced to 60
seconds. In the 7" grade, the number of repetitions
should be decreased to six times, and the rest interval —
to 60 seconds. In the exercises: a “pullover mount with
a swing of one and a push-oft with the other leg”, “rope
climbing in two or three sets’, the rest intervals should
be reduced to 60 seconds and the number of repetitions
- to six.

The study results showed that regulation of the
number of repetitions and the rest intervals allows to
increase the effectiveness of teaching 5"-7" grade girls
physical exercises.

TM®B, 2017, tom 17, N2 4



Ivashchenko O., Abdulkhalikova T., Cieslicka M. Effectiveness of Motor Skills Development in 5t'-7t Grade Girls at Different

Modes of Physical Exercises

Acknowledgement

The study was carried out within the topic 13.04

“Modeling of teaching and motor skills development
in children and adolescents” (2013-2014) (state
registration number: 0113U002102).

Conflict of Interest

The author declares no conflict of interest.

References

1.

10.

11.

TM®B, 2017, tom 17, Ne 4

Abdulkhalikova, T.H. (2017). Modeling of Teaching 5th-
7th-Grade Boys Physical Exercises. Teorid ta Metodika
Fizi¢nogo Vihovannd, 17(3), 139-147. doi:https://dx.doi.
0rg/10.17309/tmfv.2017.3.1198

Chedzoy, S. (2000). Students’ Perceived Competence to
Teach Physical Education to Children Aged 7 to 11 Years
in England. European Journal of Physical Education, 5(1),
104-127. https://doi.org/10.1080/174089800050107
Chernenko, S.O. (2015). Effectieness of junior form
pupils’ training of gymnastic exercises in different
modes of their fulfillment. Pedagogics, psychology,
medical-biological problems of physical training and
sports, 19(8), 65-74. doi:10.15561/18189172.2015.0809
Cieélicka, M., & Ivashchenko, O. (2017). Features of
formation of the cumulative effect of power loads in
boys 7 years old. Journal of Education, Health and Sport,
7(1),198-208. doi:10.5281/zen0do.250599

Drid, P, Vujkov, S., Jaksic, D., Trivic, T., Marinkovic, D.,
& Bala, G. (2013). Differences in Motor and Cognitive
Abilities of Children Depending on Their Body Mass
Index and Subcutaneous Adipose Tissue. Collegium
Antropologicum, 37(2), 171-177.

Hadzi¢, R., Bjelica, D., Vujovi¢, D., & Popovi¢, S. (2015).
Effects of high-low aerobic program on transformation
of motor skills at high school students. Sport Science,
8(1), 79-84.

Iadreev, V., Cherkashin, I., Vujkov, S., & Drid, P. (2015).
Differences in anthropometric, motoric and cognitive
abilities between athletically trained and untrained girls.
Biomedical Human Kinetics, 7(1), 73-77. DOI: 10.1515/
bhk-2015-0012

Ivashchenko, O.V.(2016). Modelling of physical education
students: Monograph. Kharkiv: OVS (in Ukrainian)
Ivashchenko, O.V. (2017). Classification of 11-13
yrs girls’ motor fitness, considering level of physical
exercises’ mastering. Pedagogics, Psychology, Medical-
Biological Problems Of Physical Training And Sports,
21(2), 65-70. doi:10.15561/18189172.2017.0203
Ivashchenko, O.V. (2017). Special aspects of motor
fitness influence on level of 11-13 years’ age girls’
physical exercises’ mastering. Pedagogics, psychology,
medical-biological problems of physical training and
sports, 21(1): 11-17. doi:10.15561/18189172.2017.0102
Ivashchenko, O.V., & Kapkan, O.0. (2016). Informative
pedagogic control indicators of 14-15 years age girls’
motor fitness. Pedagogics, psychology, medical-biological

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

205

problems of physical training and sports, 20(6),18-25.
doi:10.15561/18189172.2016.0603

Ivashchenko, O.V., Iermakov, S.S., Khudolii, O.M,,
Cretu, Marian, & Potop, Vladimir (2017). Level of
physical exercises’ mastering in structure of 11-13 yrs
age boys’ motor fitness. Pedagogics, Psychology, Medical-
Biological Problems Of Physical Training And Sports,
21(5), 236-243. doi:10.15561/18189172.2017.0506
Kaivo, Thomson, Anthony, Watt, & Jarmo, Liukkonen
(2015). Cognitive style and teaching style influences
on the motor skill performance of 11 and 12 year
old physical education students. Journal of Physical
Education and Sport (JPES), 15(3), Art 77, pp.509 - 517.
DOI:10.7752/jpes.2015.03077

Kapkan, O.0. (2013). Modeling of process of educating
to physical exercises of youths 14—15. Teorid ta
Metodika Fizicnogo Vihovannd [Theory and Methods of
the Physical Education], 0(2), 48-52. doi:https://dx.doi.
org/10.17309/tmfv.2013.2.1019 (in Ukrainian)
Khudolii, O.M., Ivashchenko, O.V., & Chernenko, S.O.
(2015). Simulation of junior shcoolchildren’s training to
acrobatic exercises and vaults. Pedagogics, psychology,
medical-biological problems of physical training and
sports, 19(7):64-71. doi:10.15561/18189172.2015.0709
Khudolii, O.M., & Chernenko, S.0. (2013). Features of
forming of motive skills for the schoolchildren of junior
classes. Teorid ta Metodika Fizi¢nogo Vihovannd [Theory and
Methods of the Physical Education], 0(3), 13-21. doi:https://
dx.doi.org/10.17309/tmfv.2013.3.1021 (in Ukrainian)
Khudolii, O.M., & Ivashchenko, O.V. (2013). Conceptual
going near the modelign of process of educating and
developing motive flairs for children and teenagers. Teorid
ta Metodika Fizi¢nogo Vihovannd [Theory and Methods
of the Physical Education], 0(2), 3-16. doi:https://dx.doi.
org/10.17309/tmfv.2013.2.1012 (in Ukrainian)

Khudolii, O.M., & Ivashchenko, O.V. (2014). Modeling
learning and development of motor skills in children
and adolescents. Kharkiv: OVS (in Ukrainian)
Khudolii, O.M., Ivashchenko, O.V,, Iermakov, S.S., &
Rumba, O.G. (2016). Computer simulation of junior
gymnasts’ training process. Science of Gymnastics
Journal, 8 (3), 215-228.

Krutsevych, T., & Trachuk, S. (2017). Normatyvni
osnovy suchasnoi systemy fizychnoho vykhovannia
riznykh hrup naselennia Ukrainy. Sportyvnyi visnyk
Prydniprovia, (1), 184-188 (in Ukrainian)

Krutsevych, T., Napadii, A., Imas, T., & Trachuk,
S. (2016). Dynamika adaptatsiino-rezervnykh
mozhlyvostei shkoliariv vikom 13-14 rokiv protiahom
navchalnoho roku. Sportyvnyi visnyk Prydniprovia, (1),
182-186 (in Ukrainian)

Krutsevych, T.Yu. (2006). Osnovni napriamky
vdoskonalennia prohram fizychnoho vykhovannia
shkoliariv. Teoriia i metodyka fizychnoho vykhovannia i
sportu, (4), 21 (in Ukrainian)

Lopatiev, A., Ivashchenko, O., Khudolii, O., Pjanylo,
Y., Chernenko, S., & Yermakova, T. (2017). Systemic
approach and mathematical modeling in physical
education and sports. Journal of Physical Education and
Sport (JPES), 17 (1), 146-155.

Lopes, V. P, Stodden, D. E, & Rodrigues, L. P. (2017).
Effectiveness of physical education to promote motor
competence in primary school children. Physical



ISSN 1993-7989 (print). ISSN 1993-7997 (online). Teopis ma memoouka ¢izu4Ho20 suxosdaHHs. Tom 17, N2 4

Education and Sport Pedagogy, 22(6), 589-602. https://
doi.org/10.1080/17408989.2017.1341474

25. Marchenko, S.I. (2008). Characteristics of the impact
of gaming on the dynamics of endurance development
among pupils of junior school age. Teorid ta Metodika
Fizicnogo Vihovannd [Theory and Methods of the Physical
Education], 0(10), 38-49. Retrieved from https://www.
tmfv.com.ua/journal/article/view/465 (in Ukrainian)

26. Marchenko, S.I. (2009). Modeling of speed development
for pupils of 2-4 classes by means of mobile games. Teorid ta
Metodika Fizi¢nogo Vihovannd [Theory and Methods of the
Physical Education], 0(10), 10-14. Retrieved from https://
www.tmfv.com.ua/journal/article/view/567 (in Ukrainian)

27. Maria Cuellar-Moreno (2016). Effects of the command
and mixed styles on student learning in primary
education. Journal of Physical Education and Sport
(JPES), 16(4), Art 186, pp. 1159-1168. DOI:10.7752/
jpes.2016.04186

28. Raiola Gaetano, Altavilla Gaetano, Tafuri Domenico, &
Lipoma Mario (2016). Analysis of learning a basketball
shot. Journal of Physical Education and Sport (JPES),
16(1), Art 1, pp. 3 - 7. DOI:10.7752/jpes.2016.01001

29. Vlasov, A., Demichkovskyi, A., Ivashchenko, O.,
Lopatiev, A., Pitin, M., Pjanylo, Y., & Khudolii, O. (2016).
Sistemnij pidkhid i matematichne modeliuvannia
biologichnikh ta prirodnikh ob’iektiv i procesiv
[Systemic approach and mathematical modeling of
biological and natural objects and processes]. Fiziko-
matematichne modeliuvannia ta informacijni tekhnologii,
(23), 17-28. (in Ukrainian)

30. WMA Declaration of Helsinki - Ethical Principles
for Medical Research Involving Human Subjects.
(2016). Retrieved from http://www.wma.net/
en/30publications/10policies/b3/index.html

EQOEKTUBHICTb ®OPMYBAHHA PYXOBUX HABUYOK Y AIIBYAT 5-7
KJIACIB NMPU PIBHUX PEXXMMAX BUKOHAHHA ®I3UYHUX BIMPAB

IBamenko O.!, A6pynxamikoBa T.!, Ilectnipka M.>
'XapkiBcbKuit HallioHaIbHMIL Nefaroriunmit yHiBepcutet imeHi I.C. CkoBopopu, Ykpaina
*YuiBepcutet Kasumupa Benukoro, bugrom, [Tonbina

Pedepar. Crartst: 7 c., 3 Tabn., 30 mxeper.

Merta — BUSHAYNTH BIUIMB PEXUMIB BU-
KOHaHH:A (i3MYHMX BIIpaB Ha eQeKTUBHICTb GopMy-
BaHHS PyXOBMX HaBMYOK Y JiB4aT 5-7 K/IaciB..

Marepianu i MeTogu. Y JOCTipKeHHI NPUITHANN
y4acTh fiByara 5 knacy (n=28), 6 xnacy (n=28), 7 kiacy
(n=24). [lna BUpillleHHS IIOCTaB/IEHNX 3aBaHb OynIu
BMKOPMCTaHi K 3araJlbHOHAYKOBi TaK i crenianbHi Me-
TOAM JOCTiIPKEHHS, METOLM MAaTeMaTU4YHOTO IUIaHY-
BaHH: €KCIIEPVIMEHTY.

IIna BupilleHHA NOCTaBI€HOI METM BUBYAaBCA
BIUIVB Pi3HMX BapiaHTiB HOOYZOBM HaBYATbHOTO IPO-
1IeCy, a came: KiZlbKOCTi HOBTOpeHb (x,) Ta iHTepBasiB
BiJIMOYMHKY (X,) Ha 3aCBOEHHS TeXHiKM BUKOHAHHSA i-
3MYHMX BIpaB. byB npoBefeHnit MoBHMIT PaKTOPHMIL
eKcrepuMeHT tuiy 2% YuHi 5-7 kaciB 6ymm mopine-
Hi Ha HaBYaJIbHi IPYIN, STiHO IUIAHY €KCIIEPVMEHTY.
Ycboro 6yno opraHizoBaHO 12 eKCIepMMEHTaTbHUX
TPy, 110 YOTUPU B KOXKHOMY KJIaci.

PesynbraTn. AHaji3 piBHAHDb perpecii mokasye,
1[0 Ha MpOolieCc HaBYaHHA (Pi3MYHUX BIpaB AiByar 5-7
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K/IaciB HalOiNMbIINIT BIUIVB Ma€ iHTepBasl BifJIIOUMHKY
MiX MOBTOPeHHAMM (X,), Mell0 MEHIINil BIUIMB Ma€e
KimbKicTh moBTOpPeHb (X,). Bsaemopia nmux daxropis
(x,X,) Ma€ 3HauHy Bary B IPOIleCi HABYAHHSA «Ta3iHHIO
II0 KaHATY B IBa i Tpu NpuitoMn» Ta «IIifiiioMy IepeBo-
POTOM B yIIOp MaXxOM OJHI€I0 Ta ITOIITOBXOM iHIIOKO».

BucnoBku. [l nigBumieHHsA epeKTUBHOCTI IPo-
Ilecy HaBYaHHA (i3VYHUX BIpaB AiBYaT 5-6 KiaciB
KiZIbKiCTh IOBTOPEHbD y BIIpaBax 3 METaHHS C/Iif 301/1b-
muTH Jo 12 pas, iHTepBan BiAOYMHKY 3MEHIIUTHU IO
60 c. Y 7 xmaci - 3MEHIIUTU Ki/IbKiCTh NMOBTOPIB 10 6
pas, inTepBan BiiMO4MHKY — 5o 60 c. Y BIpaBax «IIifi-
JIOM IIEPEBOPOTOM B YIIOp MaXOM OJHI€I0 Ta IOLITOB-
XOM iHIIOKO», “/ITa3iHHA 1O KaHATY Y [iBa i Tpu mpuiio-
MU CTifi 3MEHIINTY iHTepPBaIu BiIIOYMHKY 70 60 ¢ Ta
Ki/IbKiCTb IOBTOPEHBD [0 6.

KirouoBi cmoBa: hakTOpHMIT €KCIIEPYIMEHT; PEXKI-
MU BUKOHaHH: (Pi3M4HUX BIpaB; GOPMyBaHHS PyXo-
BUX HaBUYOK; [iBYaTa 5—7 KJIaciB.
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DOOEKTUBHOCTb ®OPMUPOBAHUA ABUIATEJIbHbIX
HABbIKOB Y AEBOYEK 5-7 KJIACCOB NMPU PA3JIUYHDbIX
PEXXVUMAX BbINONIHEHUA ®U3NYECKUX YITPAXKHEHUI

VBamenko O.!, A6pynxanukosa T.!, Ilecinika M.?
'XapbKOBCKMIT HAI[MOHAJIbHBIN Nefarorndeckuit yauBepcureT nMmeHu I.C. CkoBopoppl,

Ykpauna

*Yuusepcutet Kasummpa Bennkoro, boiarom, ITonbia

Pedepar. Crartsa: 7 c., 3 Tabm., 30 mxepern.

Lenp - ompemenuTdb BAUAHNE PEXU-
MOB BBINOJHEHUA (U3NYECKUX YIPAKHEHMIT Ha
3p¢dexTMBHOCTP (OPMUPOBAHMA [ABUTATETbHBIX
HAaBBIKOB y I€BOYEK 5-7 KIaCCOB.

Marepuanpl u METOABI. B vicceoBaHNy IPUHAN
y4yacTue meBoukM 5 kmacca (n=28), 6 kmacca (n=28),
7 knacca (n=24). [lis peuieHus: MOCTaBIE€HHBIX 3a-
fad OBUIM MCIIONBb30BAaHBI KaK OOlIeHayYyHbIe TaK U
crienMajabHble METOAbl UCCIENOBAHMA, METO/IBI MaTe-
MaTM4eCKOTO IJITAaHMPOBAHNA KCIIEPUMEHTA.

I peleHMA IOCTaBIEHHON ILieIM U3y4anoch
B/IMSHME PA3/IMYHBIX BapMaHTOB IOCTPOEHMS y4uelh-
HOTO IIpollecca, a MUMEHHO: KO/M4YeCTBa MOBTOPEHMII
(x,) ¥ MHTEpBaNOB OT/bIXa (X,) HA YCBOEHME TEXHUKM
BBIIIOTTHEHNA (PM3MYECKNX YIpaKHeHMit. bt mpo-
BefleH IOTHBIN (AaKTOPHBIN 3KCHEpUMEHT Tuma 2%
YueHuku 5-7 KIaccoB ObUIM pasfienieHbl Ha y4eOHbIe
TPYIIIBI, COIIACHO IUIaHY 9KCIlepuMeHTa. Beero 6b10
OpPraHM30BaHO 12 3KCIepUMMEHTA/IbHBIX TPYII, IIO
4eTbIpe B KaXKIOM Kyacce.

PesynbraTpl. AHanus ypaBHEHUIl perpeccuu
IIOKa3bIBaeT, YTO Ha MPOLecC 00yUeHUs PU3NIECKIX

yIpa>KHeHMII AeBOYeK 5-7 KJIacCOB HamOOJIbIlee BIIM-
sHJE MMeeT MHTEePBaj OT/bIXa MEX/y IOBTOPEHUAMMU
(x,), HECKONIPKO MeHblIlee BIUSAHIE UMEET KOMMIECTBO
nosropennit (x,). Bsaumopeiicteue aTux dakropon
(x,x,) MMeeT 3HAYMTENbHBIN BeC B Iporecce 06y-
YeHNA «Ia3aHMIO 11O KaHaTy B [Ba U TpU IpHUeMa» U
«110[ybeMa IIepeBOPOTOM B YIIOP MaXOM OJJHOIL ¥ TOTY-
KOM JPYTOii».

BroiBoppl. [Is1 noBbiennsa 3¢ GeKTUBHOCTI IPO-
necca o0ydeHus: GpuU3NIeCKUX YIpaKHEHUIT JeBOYeK
5-6 KJIacCOB KONMMYECTBO IIOBTOPEHNI B YIIPAKHEHUAX
B MeTaHUM CIENYeT YBENMYNTD f0 12 pas, MHTepBan
OTIbIXa YMEHBIIUTD 10 60 c. B 7 kiacce - yMEHbIINTD
KOJIM4eCTBO IIOBTOPOB /10 6 pas3, MHTepBaJl OT/bIXa - IO
60 c. B ynpa)kHeHMAX «IIOFbEM IIEPEBOPOTOM B YIIOP
MaXOM OJJHOJ ¥ TOJTYKOM JIPYTO¥i», «JIa3aHue 110 KaHaTy
B /IBa U TPU IpMeMa» CIefyeT YMEHbIINTb MHTEPBaJIbl
oTAbIXa o 60 ¢ ¥ KOIM4ecTBO IOBTOPEHUI [0 6.

KrnioueBble cmoBa: GpakTOpPHBI 3KCIEPUMEHT;
PEXMMBI BBIIIOTHEHNS (PU3NYECKNUX YIPaKHEHMUIT;
¢dbopMupoBaHue [BUTATeTbHBIX HABBIKOB; IEBOYKN 5-7
KJIaCCOB.

Indopmariis nmpo aBropis:
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Aé6pynxamikosa T.: tmfv@tmfv.com.ua; XapkiBcbkuit Ha-
LioHanbHMIT negaroriynmit yHiBepcutet imeni I.C. CkoBso-
ponu, By/l. AT4eBChbKUX, 29, 61003, YkpaiHa.

Iecmuupka M.: ORCID: http://orcid.org/0000-0002-0407-
2592; cudaki@op.pl; IncTutyT QisnyHol KynbTypu yHiBep-
cutery Kasumupa Benukoro, Byn. fna Kapona Xogkesnya,
30, m. bugromi, ITonbira.

TM®B, 2017, tom 17, Ne 4

Iuryiite crarTio ak: Ivashchenko, O., Abdulkhalikova,
T., & Cieslicka, M. (2017). Effectiveness of Motor Skills
Development in 5%-7" Grade Girls at Different Modes of
Physical Exercises. Teorid ta Metodika Fizicnogo Vihovannd
[Theory and Methods of the Physical Education], 17(4), 201-
207. doi: 10.17309/tmfv.2017.4.1205

Crarra Hagiimna fo pepgaknii: 10.11.2017 p. Ilpuitaara:
26.12.2017 p. Hagpyxosana: 30.12.2017 p.

207



ISSN 1993-7989 (print). ISSN 1993-7997 (online). Teopis ma memoouka ¢i3udHo20 8uxoeaHHs. Tom 17, N2 4

KepiBHMLTBO Ansa aBTOpIB

Pepakuia npuiiMae 10 OpyKy OpUTiHa/IbHi eKcIle-
PUMeHTa/IbHI 1 OIIAROBI CTATTi 3 po6yIeM (isMIHOTO BUXOBAHHS
i CTOPTUBHOTO TPEeHYBaHHA 3a HANPAMKaMIL: TEOPisl Ta METOAMKA
HaBYaHHA pyxaM; (i3MdHe BUXOBAaHHA JiTeil Ta HifIiTKiB; criop-
TYBHE TPEHYBAaHHSA HiTell Ta MOIOAL; pisMvHa KY/IbTypa B IIKOJI;
¢isnuHa KynpTypa B mpodinakTuyi i J1iKyBaHHI 3aXBOpPIOBaHb y
IiTeil Ta MifMITKIB; Teopis i MeToxuKa mpodeciitHol HifroOTOBKYM
yunrens Gpi3udHOI KY/IbTypH.

O6car opuriganbHOi cTarTi - 10-20 CTp. TEKCTY, OINATOBUX -
12-24 cTp., KOPOTKUX NOBiOMJIEHD - 1O 5 cTp. MoBa cTarTi - yKpa-
{HCPKa, POCiliCbKa, aHIJIiJiChbKa.

OpurinanbHi CTaTTi IMITYTHCSA 32 CXEMOIO: Ha3Ba CTATTi; aBTOP
(iM’s1, mpisBuie); yHiBepcuTeT (IHCTUTYT, akaneMmis); BCTy (Io-
CTaHOBKa IIpo6IeMH, aHa/li3 OCTaHHIX HOCIiPKeHb i my6mikarii,
rinoTesa HOCI/KeHH:, MeTa NOCTi[KEHHs); MaTepianu i MeToxu
(y4acHMKM [OCTiIKeHHS, OpraHisalis JOCIi/PKeHHA, CTaTUCTNY-
HUIT aHa/Ii3); Pe3y/IbTaTy JOCTIPKEHHS; 0OTOBOPEHHS pe3y/IbTaTiB
TMOCTi)KEeHHT; BUCHOBKU; BISTYHOCTI; Kox—x(i)niKT IHTEpeCiB; CIIMCOK
nitepaTypy; pedepar crarTi (YKpaiHCbKOIO, POCiIIChKOIO Ta aHITIili-
CbKOIO MOBOIO) 3a CXeMOIO: HadBa poOOTH, IpisBMILe Ta iM ' aBTOpa
(iB), Ha3Ba ycTaHOBY, MeTa JOC/II/PKEHHs, MaTepian i MeTOmM, ro-
JIOBHi pe3y/IbTaT! NOC/i/I)KEHH, BUCHOBKM, K/IIOYOBi CTIOBa. Ob6csar
- 200-300 cnis.

Bumoru 1o posginis pykonucy

Beryn

ITocraHoBKa mpo6nemu. Bkasyerbcsa OCHOBHe MpPOTUMPIdys,
siKe Oyze [OCIiHKeHO B po6OTi.

AHarti3 ocTaHHIX HOCIiKeHb i myOmiKaryiii.

AHarisyoTbcs po60TH BiTYM3HAHMX JOCTIIHUKIB 3 06paHOl
TeMU:

e IIPOOIEMOIO 3aMIMaNCA ...

e Y pesy/lbTari JOCTiPKEHH BCTAHOB/IEHO ...

AHanisyoTbcs po60TI iHO3eMHMX HOCTIHUKIB 32 06paHNUM
HAIPAMKOM JOCITiIPKEHHA:

e IIPO6IEMOIO 3aIIMaINCA ...

e Y Pe€3ynbTaTi JOCIiPKEHHs BCTAHOB/IEHO ...

Bxasyerbca Ha JOpOOOK aBTOPIB 3a TeMOIO ZOCi/KEHHA:

e Yy IOIepefHiXx po6oTax 6y/I0 BCTAHOB/IEHO ...

e HEMOCTIMKEHNM 3a/TUIITAETHC ...

SIK1o BKa3yeTbCs TeMa BOCTIIKeHHs, TO “ Y BUKOHAHUX JO-
CIIIPKEHHAX 32 TeMOIO ... BU3HAYEHI: ...; BCTAHOBJIEHO: ...

Hanpuxnao:

Y BMKOHaHUX JOCTIIKeHHAX 3a TeMow 13.04 «MopenoBaH-
Hs IPOIeCY HAaBYaHHA Ta PO3BUTKY PYXOBUX 3[i6HOCTell y mi-
Teit i mifytiTkiB» (2013—2014 pp.) (HOMep [ep)KaBHOI peecTpanii
0113U002102) Bu3Ha4eHi 0COOMMBOCTI PyXOBOI Ii/frOTOBIEHOCTI
miByar 7—8 Knacis (Xygoniit O.M., Ipamenxo O.B., 2014), 8—9
knacis (IBamenko O.B., Kapnynenp T.B., Kpinin 10.B., 2014), Bcta-
HOBJIEHO, 1110 KAHOHIYHA AMCKpUMiHaHTHA QyHKIIiA MOXKe 6y TU BU-
KOPUCTAHA I/Ig OLiHKM i IPOTHO3YBaHHA AMHAMIKM QyHKIIIOHAIb-
HOI i pyXx0BOI iArOTOBNIEHOCTI AiBYAT cepefHix KIaciB. Y poborax
IBamenko O.B., lllenenenko [I.I1. (2014), IBamenko O.B., ITam-
keBn4 C.A., Kpinin 10.B. (2014), Iamenko O.B., Xynomiit O.M.
(2014), Isamenko O.B. (2014) Bu3HaveHi 0COOMMBOCTI AMHAMIKI
pyxoBoi migrorosnenocti y xnonuis 8—9, 9—11 knacis. Bcranos-
JIEHO, 1O I BU3HAYeHHA iHQOPMATVBHMX NMOKA3HNKIB [/ KOX-
HOTO K/IaCy MOXKe OyTH BUKOPUCTaHMII GaKTOPHMI aHAMi3, a I
OLIIHKM JJMHAMiKM PYXOBOI IiIFOTOB/IEHOCTi — NMCKPVMMiHAHTHMIA.

Po6uUTbCs BUCHOBOK PO aKTya/lbHICTh TeMM LOCTI/KEHH.

aHasi3 JaHUX BiTYM3HAHMX i 3aKOP/IOHHNUX BYEHMX IIOKa3aB,
IO ... MATIOHOCTI/KEHOO € ...

260 MoTpedye YTOUHEHHH ...

a60 noTpedye TONATKOBUX JOCTI/KEHD ...

DOpMyIIOIOTHCA TiIIOTe3a i MeTa JOCTiPKEHHS.

Marepianu i MmeTopu

Yuacnuku 0ocnionenHs. BkasyeTbcs KOHTUHIGHT
TOC/KYBaHMX.
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Opeanisayis 0ocnionerHs. BKadyloTbcsa METORM i 3 KOO Me-
TOIO BOHY OY/I1 BUKOPUCTAHI; IPOLIeNyPY ZOCIIAKEHH i a/ITOPUTM
MIPOBEIEHHA MENArOriYHOTO eKCIIEPUMEHTY.

Cmamucmuunuti ananis. BkasyloTbCsa METOIV MaTCTATVCTVKA
i3 SIKOI0 METOI0 BOHM OY/IM BUKOPUCTAHI.

Hanpuknao:

Yuacnuku docniOxenus. Y FOCHIIKeHH] MPUIHAIM y4acTh
miBuara 12 pokis (n=31), 13 pokiB (n=26), 14 pokiB (n= 28).

Opeanizayis docnioxcenus. [Iist BUPIlIeHHs TOCTABIEHNX 3a-
BIIaHb OY/IM 3aCTOCOBaHI TaKi MEeTOMY JOCIIKEHH: aHa/Ii3 HayKo-
BO-METOIMYHO] JIiTepaTypy, Nefaroriyne TeCTYBaHHA Ta METOLM
MaTeMaTUYHOI CTATUCTUKY OOPOOKH Pe3y/IbTaTiB JOCTiIKEHH.

Y mporpaMy TecTyBaHHA BBilillUIM 3arajabHOBifOMi TecTn:
cTpubkm 3 «HagbaBKaMm» (KUIbKiCTb CTpUOKIB y 3aiaHOMY KOpM-
Iopi), OLIiHKA YaCOBUX IapaMeTpiB PyXy (IIOMM/IKA y BiATBOpPEeHHI
TPUBAIOCTI ITATU CEKYH/IHOTO 6iry Ha MicIii), OL[iHKa CIIpUITHATTSA
CU/IOBUX IIapaMeTpiB pyxy (HOMMIKa y BinTBOpeHHi sycumia 0,5
BiJi MaKCMMajbHOTO), YOBHUKOBMIA 6ir 4x9 M (c), 3STMHAHHA i po3-
IMHAHHA PYK B yIIopi iexxaun (pasiu), 3STMHAHHA 1 pO3TMHAHHA PYK
y Buci (pasu), BUC Ha 3irHYTHX pyKax (c), CTpMOOK Y JOBXKUHY 3
micus (em) (Xypomiit O. M., IBamenko O.B., 2011; Xygpomniit O. M.,
IBamenko O. B., Kapnyneus T. B., 2012).

Il oniHKM QYHKIIIOHATBHOTO CTaHy 6y/IY BUKOPUCTaHi po-
6u MlTanre, Tenuyi i Cepkina (Jybposckuii B. J1., 2005).

Cmamucmuunuti ananis. Y JOCTiIKeHHi BUKOPMCTOBYBanacs
Tporpama CTaTUCTI4YHOro aHanisy — IBM SPSS 20. Buxopucranuit
¢dakTopHuit aHanis. Merox obepranHs: Bapimakc 3 HopMmaisarii-
ero Kaiisepa. JI71s1 Ko)KHOI 3MiHHOI pO3paxoBYIOTbCS HACTYIIHI CTa-
TUCTUKI: CePeIHi 3HaYeHHd, CTAaHJAPTHI BilXM/IEHHA, t-KpUTepiit
CTBIOfIEHTA /IS He3aIeXKHUX BUOOPOK.

PesynbraTu focmimxenna

Iuckycia

e OIVIAJL OCHOBHOI TilloTesu;

e 00roBOpEHHA BMCHOBKIB: IIOPiBHAHHA 3 JaHUMU IyOIi-
Kalliif, JOTUYHMMMU [JO TEMM CTATTi HaBeJEeHUMU y BCTYIIi
PYKOMICY;

e MipPKyBaHHA LIO/I0 MOX/IMBOCTI IPAKTUYHOIO 3aCTOCY-
BaHHS pe3y/bTaTiB;

e  OOIPyHTYBaHH: i KOMeHTapi OO BaXX/IMBOCTI BUK/Iafie-
HIX Pe3y/IbTaTiB HOCIiHKEHHS;

e BJCHOBOK IIPO MEPCHEKTUBY IOJANbIIMX KOCTi>KEHD,
AKUI IPYHTYETbCA HA MaTepianax JUCKYCii.

BucnoBku

BposranocTi

BkasyeTbcsl TeMa [JOCTIIXeHHA 3a KO0 BUKOHaHa poborTa,
HOMeP Jlep>KaBHOI peecTpaii.

Hanpuxnan:

JocnimKeHHA BMKOHAHO 3TiTHO IJIAHY HAayKOBO-[JOCTiZHOI
po6oTtn MiHicTepcTBa ocBiTH i Haykm, Mojofi i ciopTy Ykpainu
3a Temom0 13.04 «MogpenoBaHHA MPOIleCY HABYaHHA Ta PO3BUTKY
pyxoBux 3ai6HOCTe! ¥ AiTeil i mifytiTkiB» (2013—2014 pp.) (HoMep
mepxaBHoI peectpanii 0113U002102).

Kondmikr inTepecis

Hanpuxnao:

ABTOpM 3asB/LIIOTD IIPO BiICYTHICTh KOHQIIIKTY iHTepeciB.

Jlirepatrypa odopmisaeTbes 3a cTangaproM APA;

Hanpuxnao:

« Epmaxos, C. C. (2001). Mogenu pabo4mx o3 CIOPT-
cMeHa Kak (akTop 9(p¢GeKTMBHOCTM BBIIIOTHEHUSA
IBUIATeNbHBIX AeicTBuil. Pusuueckoe socnumanue cmy-
OeHmos meopueckux cneyuanvHocmei, (4), 16-22.

« €pmaxos, C. C. (2010). biomexaniuni Mopeni ymapHux
PyXiB y CHOPTMBHUX irpax y KOHTEKCTi BJOCKOHAJI€HHS
TEeXHIYHOI MiIrOTOBKY CIOPTCMeHiB. Teopis ma memoou-
Ka gizuunoeo suxosans, (4), 11-18.

e TIOflaeThCA 32 andaBiToM a60 Y HOPAAKY UMTYBAHHSA, HY-
MepYEThCA.

e KinbkicTb mocuaaHb -30-70 mxepen (He meHmre 30% mo-
cnmanb Ha my6nikanii B >xypHanax HMB SCOPUS i WoS).
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