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AHoranisa

MerTa BOCTimKeHHS: pO3POOUTI METOAVKY PO3BUTKY CH/IU Ta CUIOBOI BUTPMBAIOCTI /151 X/IOILIIB Cepef-
HbOTO IIKi/IBHOTO BiKy Y IBOTVYDXKHEBOMY LIVIK/Ii 3aHATD (BisMYHOIO KY/IBTYPOIO.

Marepianu i MeTopu. Y mocmiiykKeHHi MPUITHAIN Y9acTh XJI0MIi 6 Kmacy (n = 36), 7 kmacy (n = 36), 8 k-
cy (n =33). Y pobori BukopucraHi aHasis i y3araJlbHeHH: TaHUX HaYKOBOI Ta METOAMYHOI JiTepaTypH,
IefjaroriyHe TeCTyBaHHs Ta METOLY MaTeMaTUIHOI CTATUCTUKU 0OpOOKH pe3ynbraTiB gocmipKeHHs. Ma-
Tepianm TOCiIKeHHA ONpallboBaHi B IIpOrpami craTicTUYHOro aHanisy — IBM SPSS 23. O6uncmoBammch
Taki mapaMeTpu: cepefiHe apudMeTHdHe 3Ha4YeHHA BemnunHy (X); cTaHAapTHe KBaJpaTUYHe BiIXMIeHHA
(s). Owjinka BiporifHOCTI pi3HNI CTATUCTUYHMX [TOKA3HUKIB IIPOBOAMIACE 3a t-KpuTepieM CTbiofeHTa.
PesynbraTi. AHai3 pe3yabTaTiB JOCI/KEHH 110Ka3aB, 110 Y XJIOMNIB eKCIIepMMeHTAIbHOI TPy Mic/A
METORy KOJIOBOTO TpeHyBaHHs (1-3 3aHSTTS) BiAMIYa€TbCSI CTATUCTUYHO JOCTOBIpHE MOKPAIIEHHS pe-
3y/IBTATiB 32 KOMIIZIEKCOM TecTiB (p < 0,05), Halt6i/bII 3pOC/IN MOKA3HUKM Y TIPOABI CUTIOBOI BUTPUBAJIOC-
Ti 3TMHAYiB IIeYa, M’A3iB YepeBa Ta CIIMHY Ta CTATUYHOI BUTPUBAIOCTI M 3B Hir. ITicist KoM6iHOBaHOTO

METOJly PO3BUTKY i (4—6 3aHATTA) Y XJIOMIIB eKCIIepYMeHTa/IbHOI IPYIN BiIMi4a€ThCsA CTATUCTUYHO
JOCTOBipHE [TOKPAIleHHs pe3y/IbTATIB Y IPOSIBI CH/IM Ta CMIOBOI BUTPUBAIOCTI M 5I31B IJIEYOBOTO 11O~
ACy, M’A31B YepeBa Ta CIMHY, M A3iB Hir (p < 0,05). [IopiBHAHHA piBH:A CMIOBOI MIATOTOBIEHOCT] X/IOMIIIB
KOHTPOJIBHOI i eKCIIepMMEHTa/IbHOI TPYIN MiC/A eKCIIEPMMEHTY TOKa3aIo, 0 XJIOMIi eKCTIEpUMEHTalb-
HOI I'PYTIM ITOKA3YIOTh CTAaTUCTUYHO OCTOBIPHO Kpallli pPe3y/IbTaTy Y MPOABi CU/IN Ta CUIOBOI BUTPUBA-
JIOCTi M’AI31B I/IEYOBOTO II05ACY, M sA31B YepeBa Ta CIMHM, M s13iB Hir (p < 0,05).

BucHoBKHM. Y X/I0N1IiB CepefIHbOTO IIKiTbHOTO BiKy METOAMKA PO3BUTKY CU/IN i BUTPUBAJIOCTI, KA BKIIIO-
Jajia MeTOJ|, KOJIOBOTO TPEHYBaHHSA y IPOROBX 1-3 3aHATTA Ta KOMOIHOBAHUIT METOJ], PO3BUTKY CUIU ¥
MIPOZOBX 4-6 3aHATTA, MO3UTUBHO BIVIMBAE Ha IMHAMIKy IIOKa3HMKIB CU/IM Ta CUIOBOi BUTPUBAIOCTI
M’513iB IJIEYOBOTO MOSICY, M’sI3iB YepeBa Ta CIMHM, M sA31B HiT. /11 pO3BUTKY 3arabHOI i TOKaIbHOI CH-
JI0BOI BUTPMBAIOCT] e)eKTUBHUM € MEeTOJ, KOJIOBOTO TPEHYBaHH:, Ha IMHAMIKY CHJIM JIOKa/IbHOI TPy
M’AA3iB CYTTEBO BIUIMBAa€E KOMOIHOBaHMIT METOJl PO3BUTKY CUJIM.

KnrouoBi cnosa: xj1omnii, MeTof; KOJI0BOTO TPEeHYBaHHS, KOMOIHOBaHMIT METOf, CepenHil MKiIbHMIT BiK.

Bctyn

lTonoBHMM 3aBmaHHAM CHUJIOBOI HiITO-
TOBKY IIKO/ISPIB € PO3BUTOK M S130BUX IPYII Bif SIKMX
3a/IeXUTh POPMYBAaHHA IIOCTaBU Ta 3a0e3IeYeHHA
yMOB fis1 GOpPMyBaHHS PYXOBUX HAaBUYOK. Y IpO-
1eci CUI0BOI MiTOTOBKM BaXK/IMBUM € PiBHOMipHMII
PO3BUTOK CUIM M SI30BMX IPyIl. B HayKOBUX Ipaisx
[Tnaronosa (1997), Xynonisa (2008), Isamenko (2016)
BU3HAYeHI OCHOBU METO[VKJ PO3BUTKY CU/IN, PO3-
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KPUTi 3aKOHOMIPHOCTi PO3BUTKY, @ TAKOX po3pobieHi
METOJOJIOTiYHi MiXOAM 4O OpraHisalii negaroriyHoOro
KOHTPOJIIO 32 PO3BUTKOM CUJIOBUX 3[i0HOCTeIl y Ipo-
neci GisNYHOro BUXOBaHHS.

Iomykam 3acobiB Ta MeTOMiB, CIPsIMOBAHMX Ha
PO3BUTOK PYXOBUX 37jiOHOCTeI miTeil i mipmiTKiB, 3ail-
manucs Bonkos (2002), Blagrove, Howe, Cushion,
Spence, Howatson, Pedlar and Hayes (2018), Maria
Cuellar-Moreno (2016). Y pocmimkeHHi 0cobnmBocTen
PO3BUTKY PYXOBUX 3[[iOHOCTeIT IKOMApIB 12-14 pokiB
BCTaHOBUJIY, 1110 Y BiKOBOMY fiiana3oHi 12-14 pokiB y
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IiBYaT CIIOCTEPIraloTbCA 3pOCTAHHA NIBUKICHOI CUIIN,
mBunkocti (Ivashchenko, Khudolii, Yermakova &
Veremeenko, 2018; Ivashchenko, Khudolii, Iermakov,
Veremeenko & Lopatiev, 2018).

Pap aBropis (Xymomiiz, 2008; Lehnert, Urban,
Prochazka & Psotta, 2011; Polevoy, 2019), nocmimxyio-
41 CTPYKTYPY i CIIPSIMOBAHICTb TPeHYBa/IbHUX HaBaH-
TaKeHb, BCTAHOBMJ/IY, IIO pallioHa/IbHE 3aCTOCYBAaHH:A
Mofiefiell TpeHyBa/IbHUX HaBaHTaXXeHb 3a CIPSAMOBa-
HICTIO, Be/INYMHOIO J1 OpraHi3alis IX y 3aHATTI MiIBUILYE
eeKTUBHICTh HaBYa/IbHO-TPEHYBaJIbHOTO IIPOLECY.

Y mpomeci aHamisy HayKoBOi IiTepaTypu
BCTaHOBJIEHO:

e Ha JMHaMiKy LIBUIKICHOI CUMIM BIUIMBAE pi-
BeHb PO3BUTKY CW/IM BiJIOBiiHOI rpymy M s13iB
(Ivashchenko, 2017).

e cwioBa pob6OTa MOXEe PO3IIANATUCS SIK OCHO-
Ba [I/Id pO3BUTKY HIBUJKOCTI i BUTPUBAIOCTI
(Bepxomrancpkuii, 1988; Ivashchenko, 2017).

« HaltedekTuBHiIIe cumoBi 3Ai0HOCTI po3BMBa-
I0TbCs IIPY Li/IeCIIPAMOBaHOMY, KOMIIIEKCHO-
MY PO3BUTKY BCiX M’S130BUX TPYII, JOLiTBHO
3acTocoByBaTu KoMb6iHoBaHuit metop (IBa-
meHKo, 2016; Xymoriit Ta Titapenko, 2013).

e PO3BUTOK CUIM Kpallle IpOTpecye y TpeHy-
BaHHI i3 3aCTOCYBaHHAM Pi3HMX PEXUMiB poO-
6ot M’sa3iB (Chernenko, 2015; Ivashchenko,
Iermakov, Khudolii, Yermakova, Cieslicka &
Harkusha, 2018).

Mema Oocniosenus — po3pOOUTU TEXHOJOTIIO
IpOrpaMyBaHHA PO3BUTKY CU/IM Ta CUIOBOI BUTPUBA-
JIOCTi I XJIONLIB CEPefHbOrO MIKIIbHOTO BIKY Yy 2-X
TVOKHEBOMY LIMK/Ii TPEHYBaHb.

O6’exm docnidnenns — mpornec $isMIHOTO BUXO-
BaHHA XJIOMIIB 6-8 KiaciB.

Martepianu i metoan

Yuacuuxu docnionenHs. Y FOCTifKeHI TPUHSIN
y4acTb x1onui 6 xmacy (n = 36), 7 xnacy (n = 36), 8
kiacy (n = 33). Jitu Ta ixni 6aTbku 6ynu inpopmoBaHi
PO BCi 0COOMMBOCTI JOCTIIKEHHs 1 janu 3rofy Ha
Y4acTb B €KCIIEPUMEHTI.

Opeanizayis 0ocnioxenHs. JJOCIipkeHHs IPOBO-
IUTIOCh y 2-X TVMDKHEBOMY LMK/ TpeHyBaHHA. B ekc-
IEePUMEHTA/IbHUX IPyTax YPOKM 3 PO3SBUTKY CUIM Ta
CMJIOBOI BUTPUBAIOCTI M A31B I/IE40BOTO MOACY, M A3iB
YyepeBa Ta CIIMHY, M sI31B HiT IIPOBOAMINCH 33 CXEMOIO:
MeTOJ; KOJIOBOTO TPEHYBaHHA 1-3 3aHATTSA; KOMOiHO-
BaHMI METOJl PO3BUTKY CUIN 4-6 3aHATTA; PEXUM
poboTu: MeTO AVHAMIYHUX 3YCU/Ib 5 IOBTOPEHD 3
iHTepBa/IOM BifTIOYMHKY MDXK mifixomamu 45 ¢, METOH,
MaKCUMAaJIbHUX 3yCUJIb 3 TIOBTOPEHHS 3 iHTepBalIoM
BiIMOYMHKY MK mipgxopgamm 45 ¢, MeTOf i30MeTpuy-
HUX 3yCU/Ib 3 IIOBTOPEHHA 3 iHTEPBA/IOM BiJIIOYMHKY
45 ¢, MeTop, IOBTOPHMX 3ycub 10-12 moBTOpEHD 3 iH-

TE€pBAaJIOM BiIlIOYMHKY 45 C. Y KOHTPOJbHUX I'Pylax
BiIMIOBIAHO O IpOTrpaMu 3[iVICHIOBABCs KOMIIZIEKCHUI
PO3BUTOK PYXOBMX 37i0HOCTell Ha ypoKax ¢isnyHOl
KY/IBTYPH.

[l BUpilIeHHA MOCTaBIeHNX 3aBIaHb Oynmn 3a-
CTOCOBaHi TaKi MeTOIM TOCTi[I)KEHH A: aHa/Ii3 HAyKOBO-
METOOUYHOIL /IiTepaTypy, efaroriyne TeCTyBaHHA Ta
METO/IM MaTeMaTUYHOI CTATUCTUKYU OOPOOKM pe3yib-
TaTiB MOCTi>KeHH.

B excrnepumeHTaIbHiN IPYIIi TECTYBaHHA IPOBO-
IWUIIOCH JIO ITOYATKYy €KCIIEPUMMEHTY, IIic/iA 3 3aHATDH 3a
METO/IOM KOJIOBOTO TPEHYBAaHHA Ta IiCIA 3 3aHATH 3a
KOMOiHOBaHMM METOIOM PO3BUTKY CUIN. B KOHTpO/IB-
Hiil TPYIIi TECTYBaHHA NPOBOAMIOCA 10 €KCIIEPUMEHTY
i micng 2-X TVDKHEBOrO LMK/IY 3aHATH 33 LIKiTbHOIO
IIPOrPaMOIo.

Y nporpamy TecTyBaHHA BBiJIII/IN 3arajJIbHOBiTOMi
tectu (JIax, 2000; Ceprienko, 2001; IBamjenko, 2016):
TecT Ne 1 — 3ruHaHHA i pO3TMHAHHA PYK Y BUCI Ha
HM3bKINl NTepeKIafyHi; TecT Ne 2 — yTpuMaHHA y BUCI
Ha 3irHyTUX PYKax; TeCT N 3 — 3TMHaHHA i pO3TMHAaH-
HsA PYK Y 3MillIAaHOMY BUCi Ha KaHaTi; TecT Ne 4 — 3Tu-
HaHHA i pO3TMHAHHA PYK B YIIOpi J1eXaun; TecT Ne 5 —
YTPUMaHHA B yIOpi JIe)Ka4M Ha 3irHYTUX pyKax; TeCT
Ne 6 — migHiMaHHA OPAMUX HIT y Buci; TecT N 7 —
YTpUMaHHA KyTa y BUCi; TecT Ne 8 — MmigHIMaHHA Hir
Ha /aBi mif KyToM; TecT Ne 9 — migHiMaHHA Tymy6a
i3 MoMoOXXKeHHA J1eXXaun Ha depesi; Tect Ne 10 — mpu-
CiaHHA Ha JIBOX HOTrax; TecT Ne 11 — mpucigaHHA Ha
IpaBilt HO3i; TecT Ne 12 — mpucifaHHA Ha JiBill HO3i;
TecT Ne 13 — yTpuMaHHA 103U «IIiCTO/IET» Ha IpaBin
HO3i; TecT Ne 14 — yTpUMaHHA IO3M «IICTONET» Ha
MiBil HO31.

Y TecTyBaHHI M '513iB I/IEYOBOTO MOACY (iKCyBa/MICh
TaKi ITOKa3HMKU: 3TMHAHHA i PO3TMHAHHA PYK y BUCI
(cuma M'A3iB 3TMHAYIB IIeYa), yTPUMAHHA y BUCI Ha 3i-
THYTUX PyKax (CTaTM4Ha BUTPUBAICTh 3TVHAYIB IUIeYa),
3TMHAHHA | PO3TMHAHHA PYK y 3MilllaHOMY BJCi Ha KaHaTi
(cunoBa BUTpMBAIICTh 3TVMHAYIB I/IeYa), STMHAHHA i po3-
TMHAHHA PYK B YIIOPi JIe)Ka4y Ta yTPVUMaHHA B YIIOpi /e-
Kaull Ha 3irHy TUX pyKax (cmia M's13iB pO3TMHAYiB I7Ieva).

Y TecTyBaHHI M’A3iB 4epeBa Ta CIIMHY QiKCYBaNCh
TaKi MMOKa3HMKI: MiTHIMAHHA IPAMUX Hir y Buci (cmma
M’sA3iB UepeBHOTO IIPeCy), yTPUMaHH:A KyTa y BUCi (cTa-
TUYHA BUTPUBAIICTD M 5I3iB YepPEeBHOTO Ipecy), MifHi-
MaHHsA Hir Ha 7aBi mijg KyToMm (cmmoBa BUTPUBATICTD
M’5131B 4epeBHOTO IIpecy), HifHiMaHHA Tyny6a i3 moso-
YKEHHsI JIeXKauy Ha 4epeBi (BUTpUBAICTb M’ A3iB CIIMHIY).

Y TectyBaHHI M'A3iB Hir ikcyBamich Taki mokas-
HYKI: IPUCiJaHHA Ha JBOX HOrax (cmioBa BUTpUBa-
TiCTh M’SI3iB Hir), IpucifjaHHA Ha IpaBili Ta n1iBill HO3i
(cwma M’AA31B HiT), yTpPYMaHHA O3 «ITiCTOJIET» Ha ITpa-
Biil Ta /iBiit HO3i (CTaTMYHA BUTPUBATICTD M A3iB Hir).

Cmamucmuvnuti ananis. Y JOCifyKeHHi BUKOpUC-
ToByBajaca nporpama — IBM SPSS 23. [lna xoxHoi
3MIHHOI PO3paXOBYIOTbCA HACTYIIHI CTaTUCTUKMU: Ce-
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penHi 3HaYeHHS, CTAHTAPTHI BiIXMIEHHS, t-KpUTepiil  [PKEHHS, a MiANMCAHUII JOKYMEeHT Ipo iHpopMoBaHy
CTBIOfIEHTA [/ IIAPHUX BUOOPOK Ta t-Kpurepiit CTbio-  3rofy 6y/I0 OTpMMAHO Bif ycix 6aTbKiB.
[eHTa [/Is1 He3a/Ie)KHIX BUOOPOK.

ITpoTokon gocnimxenHs 6yB 3aTBepKkennit Etny-
HMM KOMiTeTOM XapKiBCbKOrO HalliOHaJIbHOTO Iefja-
roriyHoro yHiBepcutety iMeHi I.C.CxoBopoan. Kpim PesynbraTi TecTyBaHHA CUJIOBOI MiJITOTOBIEHOCTI
TOTO, iTV Ta ixHi 6aTbkM 200 3aKOHHI OHIKYHM OY/IM  XJIOIIIiB KOHTPOJIBHOI Ta €KCIIePYMEHTA/IbHOI IPYII Ha-
HOBHicTIO iHpOpMOBaHi po Bci 0cobmuBOCTI HOCT-  BefeHi B Tabnuipsix 1-4.

PesynbTaTtn pocnipKeHHA

Ta6mmus 1. Pe3ynbTaTi TeCTyBaHHSA CMJIOBOI ITi/ITOTOB/ICHOCTI X/IOMIiB 6-8 K/IaciB (eKcIepuMeHTaIbHA IpyIIa). MeTop,
KOJIOBOTO TPEeHYBaHHA

Ne Hlo ekcriepumMeHTy Ticns Cepenns

s/ Hassa Knac n E€KCIIepUMEHTY pismicTs P %
X s X s

1 3rMHAaHHA i PO3IMHAHHA PYK Yy 19 4,053 2,635 4,526 2,220 -0,473  -2,673 0,016 11,6
BUCi Ha HM3BKIN IepeKyIajyHi, 19 5,474 2,988 5,842 2,892 -0,368  -2,689 0,015 6,7
pasu 15 6,733 2,251 7,467 2,356 -0,733  -4,036 0,001 10,8
2 YTpumaHHA y BKCi Ha 3irHyTuX 19 5,342 2,398 5,889 2,422 -0,547 -7,368 0,000 10,2
pyKax, ¢ 19 5,826 2,279 6,200 2,265 -0,373  -6,539 0,000 6,4
15 6,520 2,206 7,133 2,006 -0,613  -6,522 0,000 9,4
3 3TMHAHHA i PO3TMHAHHA PYK Yy 19 9,421 3,097 10,316 3,056 -0,894  -4,456 0,000 9,5

3MillIaHOMY BICi Ha KaHaTi, pasu 19 11,316 3,384 11,632 3,059 -0,315  -1,837 0,083 2,8

15 13,133 3,399 14,000 3,295 -0,867  -3,389 0,004 6,6
19 16,895 5,174 18,000 4,472 -1,105  -4,025 0,001 6,5
19 19,316 4,191 19,316 4,191

15 23,867 4,611 25,000 4,582 -1,133  -5,264 0,000 4,7
19 13,558 3,444 13,979 3,183 -0,421  -4,563 0,000 3,1
19 15,921 2,331 16,363 2,430 -0,442  -6,894 0,000 2,7
15 16,207 2,216 16,967 1,984 -0,760  -7,145 0,000 4,7

4  3ruHaHHA i pO3TMHAHHA PYK B
yTIOpi nexxaun, pasu

5 YTpumaHHA B yIOpi /l€Xadnu Ha
3irHyTMX pyKaX, C

6 ITigniMaHHA NpAMMX HIT y BUCi, 19 5,053 1,433 5,526 1,219 -0,473  -4,025 0,001 9,4
pasu 19 5,684 1,493 6,053 1,224 -0,368  -2,689 0,015 6,5
15 6,800 1,656 7,200 1,320 -0,400  -2,449 0,028 5,9
7  YTpumaHHA KyTa y BUCI, € 19 5911 1,145 6,168 1,069 -0,257  -3,367 0,003 4,3
19 6,326 1,190 6,853 1,349 -0,526  -5,927 0,000 8,3
15 6,600 1,131 7,047 1,029 -0,447  -5,290 0,000 6,7

8  IlipHiMaHHA HIir Ha JaBi mig Ky- 19 8,842 1,979 9,737 1,851 -0,894 -5,929 0,000 10,1

TOM, pasu 19 12,526 3,169 13,737 2,960 -1,210  -3,888 0,001 9,6
15 12,667 3,309 13,800 2,541 -1,133  -3,523 0,003 8,9
19 24,737 2,864 25,947 2,248 -1,210  -4,463 0,000 4,9
19 25,474 3,025 28,158 3,387 -2,684 -5,766 0,000 10,5
15 29,600 2,293 30,467 2,134 -0,867  -3,666 0,003 2,9
19 24,263 6,099 25,684 4,933 -1,421  -1,884 0,076 58
19 25,789 5,072 30,158 3,760 -4,368 -7,074 0,000 16,9
15 29,333 3,288 31,133 2,560 -1,800 -3,749 0,002 6,1

9  IlignimManH: Tyn1y6a i3 MOMOXKeH-
HS JIeXXa4M Ha YepeBi, pasu

10 IlpucigaHHA Ha [BOX HOTaX, pasu

0 N A NN A0 NN N[0 NN A NN A0 NN QA0 NN QA0 NN A0 N N[ NN D[N QN[ N AN NN QA NN

11 IlpuciganHa Ha mpaBili HO3i, 19 2,632 1,065 2,895 1,150  -0,263 -2,535 0,021 10,0
pasu 19 2,684 1,057 2,895 0,936 -0,210  -2,191 0,042 7,8
15 2,467 1,246 2,467 1,246
12 IlpuciganHA Ha n1iBiit HO3i, pasu 19 2,158 1,259 2,368 1,212 -0,210  -2,191 0,042 9,7
19 2,368 1,116 2,526 1,020 -0,157  -1,837 0,083 6,6
15 2,400 1,454 2,533 1,407 -0,133  -1,468 0,164 5,5
13 YTpuMmaHHA NO3YU «IIiCTO/NET» Ha 19 3,663 1,065 4,584 1,199 -0,921  -9,195 0,000 25,0
IIpaBiif HO3I, ¢ 19 4,032 1,019 5,300 1,259 -1,268  -7,137 0,000 31,4
15 4,460 1,212 5,393 1,233 -0,933  -9,778 0,000 20,9
14 VYTpumaHHA MO3U «IIiCTONET» Ha 19 3,390 1,219 4,026 1,191 -0,636  -7,109 0,000 18,7
TiBIit HO3I, € 19 3,889 1,063 4,842 1,063 -0,952  -6,491 0,000 24,4
15 4,280 1,405 5,213 1,104 -0,933  -5,015 0,000 21,8
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Y xs1om1yiB ekcriepyMeHTanbHOI rpymu (AuB.Tabm.1)
IiC/IS METOAY KOJIOBOTO TPEHYBAaHHSA BiMIYa€TbCA
CTaTUCTUYHO NOCTOBipHE NOKpallleHH: pe3y/IbTaTiB 3a
KOMIITEKCOM TecTiB (p < 0,05).

Tax y xnonuis 6 K/acy eKCIepyMMeHTaNbHOI Ipy-
M Y TECTYBaHHI CM/IM M A13iB IIJIEYOBOTO MOSACY CTAaTH-
CTUYHO [OCTOBIpHO MiBUIIVINCD ITOKa3HUKU Y TECTi
Ne 1 (cuna M’ a3iB sTuHauiB maeda) — 11,6 %, TecTi Ne 2
(craTuyHa BUTpMBAMICTh 3rMHauiB mneda) — 10,2%
Ta TecTi Ne 3 (cumoBa BUTPUBAMICTD 3IMHAYIB IIeYa)
— 9,5% (p < 0,05). Y tectyBaHHi cum M’A3iB depe-
Ba Ta CIMHU JOCTOBIPHO HiIBUINVJ/INCH IIOKa3HUKU
y Tecti Ne 6 (cuma M’s13iB yepeBHOro mpecy) — 9,4 %
(p < 0,001) Ta Tecti Ne 8 (cunoBa BUTpUBAJICTD M 513iB
gyepeBHOro npecy) — 10,1% (p < 0,05). ITpu TectyBaH-
Hi cunmy M's13iB HIT' CTATUCTUYHO JOCTOBIpHO IifBU-
IVIACh TIOKA3HUKM y TecTax Ne 111 Ne 12 (cuma m’a3iB
Hir) — 10,0% Ta 9,7 %, CYTTEBO 3POC/IN MOKA3HUKN Y
tectax Ne 13 i Ne 14 (craTmMyHa BUTPUBATICTD M A3iB
Hir) — 25,0% Ta 18,7 % (p < 0,05).

Y xymonnis 7 Knacy eKCIepuMEHTalIbHOI IPynn y
TeCTYBaHHi M A13iB I/IEY0BOTO IOSCY MiABUIIVIIVCD HO-
Ka3HMKM y TecTi Ne 1 (cuma M’s13iB 3ruHaviB miedya) —
6,7 % Ta TecTi Ne 2 (cTaTM4Ha BUTPUBATICTD 3TMHAYIB
mwieya) — 6,4%. Y TecTyBaHHI cunmm M’A3iB yepeBa Ta
CIIVHY CTATUCTUYHO JIOCTOBIpHO 3POC/IN NOKA3HUKU
y Tecti Ne 7 (cTaTM4Ha BUTPUBAICTD M 53iB YepeBHO-
ro npecy) — 8,3%, Tecti Ne 8 (cumoBa BUTPMBAICTD
M’sA3iB 4epeBHOTrO mmpecy) — 9,6 % Ta Tecti Ne9 (cumoBa
BUTPUBATIICTD M A3iB crimHm) — 10,5% (p < 0,05). IIpn
TEeCTYBaHHi CM/IV M’A3iB Hil Y X/TONIIiB 7 K/Iacy CTaTH-
CTUYHO FOCTOBipHO MigBUIIMINCA NOKAa3HUKU Y Tec-
i Ne 10 (cmmoBa BUTpuUBamcTh M’s3iB HIir) — 16,9 %,
TAaKOX CYTTEBO 3POC/IM IOKAaSHUKM y TecTax Ne 13 i
Ne 14 (cTaTvyHa BUTPUBAMICTh M 53iB HIr) — 31,4 % Ta
24,4% (p < 0,001).

Y xnonuis 8 Kiacy ekcliepMMeHTaAbHOL IPYIIN Y
TeCTYBaHHI CY/IV M’A3iB I/IEYOBOTO MOSACY CTATUCTUY-
HO TOCTOBIpHO IiIBUILM/INCD Pe3y/IbTaT y TeCTi Ne 1
(cuma M’a3iB 3ruHaviB maeda) — 10,8 % Ta TecTi Ne 2
(craTyHa BUTpUBAMiCTh 3TMHAYiB maeya) — 9,4%. Y
TeCTYBaHHI Cu/IM M’A3iB YepeBa Ta CIIMHM CTaTUCTUY-
HO [OCTOBIpHO MiBUIIVMINCD ITOKa3HUKM Y TecTi Ne 7
(cratm4Ha BUTPUBAICTD M’A3iB 4epeBHOTO IIpecy) —
6,7 % Ta Tecti Ne 8 (cvy10Ba BUTPUBAIICTD M A3iB 4epeB-
Horo npecy) — 8,9 %. IIpu TecTyBaHHi cvm M’A31B HIr
CTaTMCTUYHO [JOCTOBipHO MNOMIMIIM/INCA Pe3yabTaTh
y TecTax Ne 13 i Ne 14 (cratmyHa BUTPUBAJICTh M 53iB
Hir) — 20,9 % Tta 21,8 % (p < 0,05).

Y xy0nniB eKCIiepyMeHTaNbHOI TPYIN IIiC/ISA KOM-
0iHOBaHOTO MeTOAY PO3BUTKY cwu (fuB. TabMI. 2) BiA-
MIYa€eTbCA CTATUCTUYHO JOCTOBipHE MOKPALEHHS pe-
3y/IBTATiB 3a KOMIUIEKCOM TecTiB (p < 0,05).

Tak y x/monuiB 6 Kmacy eKkcliepyMeHTanbHOIL IPy-
M y TeCTYBaHHI M’A3iB I/IEYOBOTO IOSCY CTaTUCTUY-
HO JIOCTOBipHO 3pOC/y NMOKa3HMKM y TecTi Ne 1 (cmma

M’s13iB 3rmHadiB maeda) — 39,5 %, Tecti Ne 2 (craTmd-
Ha BUTPUBAJIICTb 3IVHAYIB mwreda) — 11,0 %, Tecti Ne
3 (cunosa BUTPUBAIICTD 3T/MHAYiB meda) — 12,2% Ta
tecti Ne 4 (cmuna M’s3iB posruHaviB mreda) — 14,9 %
(p<0,001). ITpy TecTyBaHHi CyIu M A3iB YepeBa Ta CIIN-
HJ CTaTUCTUYHO JOCTOBIPHO 3pOC/N TOKa3HUKY Y TECTi
Ne 6 (cmma M’s13iB yepeBHOrO mpecy) — 16,2 %, TecTi
Ne 7 (cTaTvyHa BUTPMBAJIICTD M SI3iB YepeBHOTO Ipe-
cy) — 8,9% ra Tecti Ne 8 (cumoBa BUTPUBAIICTb M A3iB
gyepeBa) — 18,9% (p < 0,001). IIpu TecTyBaHHi crmm
M A13iB HiT CTaTUCTUYHO JOCTOBIPHO 3pOCIIV TOKA3HYUKM
y tectax Ne 11 ta Ne 12 (cwma m’s3iB Hir) — 10,9% Ta
11,1% (p < 0,05) Ta Tectax Ne 13 i Ne 14 (crarmyHa Bu-
TPUBATICTb Ms13iB HIT) — 23,2 % T2 18,9 % (p < 0,001).

Y xmonuiB 7 K/lacy eKCIepMMeHTa/lIbHOI IPyIu Yy
TeCTYBaHHI M 5I3iB I/IEYOBOTO MOSCY CTATUCTUYHO JIO-
CTOBIpPHO 3POC/IV ITOKA3HUKN Y TeCTi Ne 2 (CTaTi4IHa BU-
TPUBAJIiCTD 3TMHAYIB meda) — 13,2 %, Tecti Ne 3 (cuo-
Ba BUTPUBAJIICTD 3TVHAYIB mwievya) — 14,0 % ta Tecti Ne 4
(cwma M’s13iB posruHadiB wiewa) — 11,1% (p < 0,05). ¥
TeCTyBaHHI M AI3iB yepeBa Ta CIIHU CTaTUCTUYHO JO-
CTOBIpHO 3pOC/IN MOKA3HMKM Y TecTi Ne 6 (cuma M'A3iB
gyepeBHOro mnpecy) — 10,4% Tta Tecti Ne 7 (cratmu-
Ha BUTPUBAJICTh M’sA3iB 4epeBHOro mpecy) — 16,3 %
(p < 0,001). Y TectyBaHHi cumm M’A3iB HIr cTaTuCTNd-
HO JIOCTOBipPHO 3pOC/yN MOKasHMUKM y TecTi Ne 11 (cmma
M’s3iB Hir) — 16.4% Ta Tectax Ne 13 i Ne 14 (crarudna
BUTPUBAJICTh M’s131B Hir) — 18,8 % i 14,7 % (p < 0,001).

Y xyonuiB 8 Knmacy eKcnepyMeHTalnbHOI Ipynn y
TECTYBaHHI CY/IV M’A3iB I/IEYOBOTO MOACY CTATUCTUY-
HO JIOCTOBipHO 3pOC/y MOKa3HMKM y TecTi Ne 1 (cmma
M’s13iB 3rmHaviB meva) — 16,0% Tta Tecti Ne 2 (cra-
TUYHA BUTPUBAJICTD 3rMHa4iB mreda) — 10,4% (p <
0,001). ¥V TecTyBaHHI cumm M’A3iB 4epeBa Ta CIVHU
CTaTUCTUYHO JOCTOBIPHO 3pOC/IM MOKA3HUKM Y TeCTi
Ne 6 (cuma M’'s13iB yepeBHOTO Ipecy) — 13,9 %, Tecti Ne
7 (cTaTM4Ha BUTPUBAJIICTb M sA3iB UepeBHOTO IIpecy) —
13,8 % Ta Tecti Ne 8 (cunosa BUTPUBAJIICTb M A3iB 4e-
peBHoro npecy) — 8,7 % (p < 0,05). Y TecryBaHHi cvmn
M’5I31B HIT' CTaTMCTUYHO JOCTOBIPHO 3pOC/IN TIOKa3HU-
Kn y Tectax Ne 11 i Ne 12 (cmma m’a3iB Hir) — 32,4 % Ta
10,5% (p < 0,05) ta Tectax Ne 13 i Ne 14 (cTaruyHa Bu-
TpuBajicTh M s3iB Hir) — 31,4% Ta 13,9 % (p < 0,001).

Y xnoniiB KOHTponbHOI rpynu (auB. Tabm. 3) B
IpolLeci eKCIIepyMeHTY 3a Oi/bIIiCTI0 IIOKa3HMKIB He
CIIOCTEPIra€eTbCs CTATUCTUCTUYIHO JOCTOBIPHOTO IO-
KpallleHHs pe3y/nbTatiB TecTyBaHHA (p > 0,05).

Tak, y xonnis 6 kacy KOHTPOIbHOL IPYIN Y Tec-
TYBaHHI M 5I3iB IIJIEYOBOTO MOSICY CTATUCTUYHO JJOCTO-
BipHO 3pOC/IM IIOKA3HMKY JIMIIe B TecTi Ne 2 (cTatnyHa
BUTPUBAICTD 3TMHAUIB I1eda) — 3,9 % (p < 0,001). ¥
TeCTyBaHHi CHIM M '5I3iB YepeBa Ta CIIMHYU CTaTUCTUY-
HO JOCTOBiIpHO ITOKPALU/INCh ITOKa3HUKM y TecTi Ne 7
(yrpumanHsa KyTa y Buci) — 1,6 % (p < 0,05). ¥ Tecty-
BaHHI CMIM M 3iB HIT CTaTMCTUYHO JOCTOBIPHO 3pOC-
NV TIOKa3HMKM Y Tectax Ne 10 (cumoBa BUTPUBAJICTD
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Ta6muisa 2. PesypraTu TecTyBaHHS CUIOBOI HiITOTOB/IEHOCT] X/IOMIIB 6-8 K/IaciB (eKcIepUMeHTaIbHA IPYTIa).

Kom6iHoBaHMIT MeTOR pO3BUTKY CHIU

Iicna Cepen-

Ne Jlo ekcriepuMeHTy i

s/ Hassa Kmac n eKCIepIMEHTY B pis- t P %
X s X s HicTh

1  3ruHaHHA i PO3TMHAHHA PyKyBUCi 6 19 4,526 2,220 6,316 1,857 -1,789 -7,989 0,000 39,5
Ha HU3DbKIii MepexafuHi, pasu 7 19 5,842 2,892 6,316 2451 -0,474 -2,455 0,025 8,1
8 15 7,467 2,356 8,667 2,024 -1,200 -5,392 0,000 16,0
2 VYTpumaHHA y BKCi Ha 3iTHyTUX pY- 6 19 5,889 2,422 6,542 2,075 -0,653 -4,619 0,000 11,0
Kax, ¢ 7 19 6,200 2,265 7,021 2,165 -0,821 -5,654 0,000 13,2
8 15 7,133 2,006 7,873 1,749 -0,740 -8,333 0,000 104
3 3ruHaHHA i PO3TMHAHHA PYK Y 3Mi- 6 19 10,316 3,056 11,579 2,969 -1,263 -5,016 0,000 12,2
ITAHOMY BYCi Ha KaHaTi, pasu 7 19 11,632 3,059 13,263 2,997 -1,632  -2,925 0,009 14,0
8 15 14,000 3,295 15,000 2,976 -1,000 -3,623 0,003 7,1
4 3ruHaHHA i pO3TMHAHHA PYK B YIO- 6 19 18,000 4,472 20,684 4,888 -2,684 -5478 0,000 14,9
pi mexaun, pasu 7 19 19,316 4,191 21,474 4,221 -2,158 -7,472 0,000 11,1
8 15 25,000 4,582 26,000 4,000 -1,000 -3,873 0,002 4,0
5 YrpumaHHA B ynopi nexxaun Ha 3i- 6 19 13,979 3,183 14,958 2,841 -0,979 -4,445 0,000 7,0
THYTUX pyKax, C 7 19 16,363 2,430 17,416 2,063 -1,053 -6,923 0,000 64
8 15 16,967 1,984 17,967 1,735 -1,000 -8,204 0,000 5,9
6 IligHiMaHHA IpAMMX HIT y BuUC, 6 19 5,526 1,219 6,421 0,902 -0,895 -3,923 0,001 16,2
pasu 7 19 6,053 1,224 6,684 1,157 -0,632 -4,609 0,000 10,4
8 15 7,200 1,320 8,200 1,265 -1,000 -4,183 0,001 13,9
7  YTpuMaHHA KyTa y BUCI, C 6 19 6,168 1,069 6,721 0,937 -0,553 -7,324 0,000 8,9
7 19 6,853 1,349 7,974 1,430 -1,121 -6,394 0,000 16,3
8 15 7,047 1,029 8,020 0,806 -0,973 -6,277 0,000 13,8
8 ITigniMaHHA HIr Ha aBi Oif KyTOM, 6 19 9,737 1,851 11,579 2,293 -1,842 -6,378 0,000 18,9
pasu 7 19 13,737 2,960 14,632 2,629 -0,895 -3,392 0,003 6,5
8 15 13,800 2,541 15,000 2,070 -1,200 -3,384 0,004 87
9 IligHimMaHHSA Tyny6a i3 TONMOKEHH S 6 19 25,947 2,248 27,579 2,244 -1,632 -5,471 0,000 6,3
TIeKaqN Ha depeBi, pasu 7 19 28,158 3,387 29,842 2,218 -1,684 -4,800 0,000 6,0
8 15 30,467 2,134 32,000 2,236 -1,533 -4219 0,001 5,0
10 IIpucimanHsA Ha JBOX HOTaX, pasu 6 19 25,684 4,933 26,684 4,510 -1,000 -3,000 0,008 3,9
7 19 30,158 3,760 31,684 3,181 -1,526 -3,066 0,007 5,0
8 15 31,133 2,560 32,000 2,330 -0,867 -2,827 0,013 2,8
11 IlpucigaHHA Ha IpaBill HO3i, pa3u 6 19 2,895 1,150 3,210 1,032 -0,316 -2,882 0,010 10,9
7 19 2,895 0,936 3,368 0,955 -0,474 -4,025 0,001 164
8 15 2,467 1,246 3,267 1,033 -0,800 -5,527 0,000 32,4
12 IIpucifanHA Ha niBill HO3i, pasu 6 19 2,368 1,212 2,632 1,116 -0,263 -2,535 0,021 11,1
7 19 2,526 1,020 2,737 0,872 -0,211 -1,714 0,104 8,3
8 15 2,533 1,407 2,800 1,207 -0,267 -2,256 0,041 10,5
13 VYrpumaHHA NO3M «IIicTONET» Ha 6 19 4,584 1,199 5,647 1,271 -1,063 -7,020 0,000 23,2
pasiit HO3, € 7 19 5,300 1,259 6,300 1,194 -1,000 -7,061 0,000 18,38
8 15 5,393 1,233 7,087 1,112 -1,693 -7,409 0,000 314
14 YTpuMaHHA 103U «IIiCTONIET» Ha JIi- 6 19 4,026 1,191 4,789 1,270 -0,763  -5,295 0,000 18,9
Bil HO3I, ¢ 7 19 4,842 1,063 5,553 0,964 -0,711 -4904 0,000 14,7
8 15 5,213 1,104 5,940 1,083 -0,727 -3,989 0,001 13,9

M’s13iB Hir) Ta Ne 13 (cTaTM4Ha BUTPUBAICTD M s3iB
Hir) — 2,8% Tta 3,0 % (p < 0,05).

Y xmonuis 7 Kmacy KOHTPONIBHOL TPYIN y TECTY-
BaHHi M’513iB I/IEYOBOTO IOSICY 3POC/N MTOKA3HUKMU Y
tecti Ne 1 (cuma mM’43iB 3ruHadiB mreda) — 5,7 % Ta
Tectax Ne 2 (cTaTM4YHa BUTPUBAJIICTD 3TMHAYIB IIJIeYa)
i Ne 3 (cunoBa BUTpMBAICTD 3rMHAYIB 11e4a) — 2,2 %
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Ta 2,0% (p < 0,05). Y TecTyBaHHi cunm M’sA3iB 4epeBa
Ta CIIMHYU CTAaTUCTUYHO JNOCTOBipHE IOKpAllleHH: pe-
3y/IbTaTiB He criocTepiraeroca (p > 0,05). Y TectyBaHHi
CU/IM M’A31B HIT CTaTUCTUYHO HOCTOBIPHO 3POC/N TI0-
Ka3HMKM nuire y Tecti Ne 10 (cmmoBa BUTpUBAMiCTDh
M’a3iB Hir) — 3,4% Ta Tecrax Ne 13 i Ne 14 (craruyHa
BUTPUBATICTb M’s13iB HIr) — 7,8 % Ta 3,9 % (p < 0,05).
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Ta6mmsa 3. Pe3y/1bTaTyt TeCTyBaHHSA CUJIOBOI ITiITOTOBICHOCTI X/IOMNIiB 6-8 KTaciB (KOHTpPO/IbHA IpyIa). MeTop KOT0OBOro

TpPEHYBaHHA
Ne Jlo excriepumMeHTy Hicna Cepenus
s/ HasBa Kmac n €KCIIepUMEHTY pismicTs P %
X s X s
1 3TMHAHHA i PO3TMHAHHA PYK Yy 6 17 4,529 2,695 4,588 2,526 -0,058 -0,368 0,718 1,3
BUCI Ha HU3bKIll IlepeKnajyHi, 7 17 5,176 2,877 5,470 2,648 -0,294 -2,582 0,020 5,7
pasu 8 18 7,222 2,211 7,333 2,029 -0,111 -1,000 0,331 1,5
2 YTpuMmaHHA y BUCi Ha 3irHyTUX 6 17 5,194 2,198 5,400 2,250 -0,205 -4,581 0,000 3,9
pyKax, ¢ 7 17 5,535 2,119 5,658 2,034 -0,123 -2,851 0,012 2,2
8 18 6,816 1,167 6,905 1,130 -0,088 -1,978 0,064 1,3
3 3ruHaHHA i pO3TMHAHHA PYK Yy 6 17 8,765 3,011 8,765 3,011
3MIIIAHOMY BUCi Ha KaHati, pasu 7 17 11,764 2,818 12,000 2,598 -0,235 -2,219 0,041 2,0
8 18 12,777 3,370 12,833 3,347 -0,055 -0,437 0,668 0,4
4 3ruHaHHA i pOSTMHAHHA PYK B 6 17 17,824 5,102 18,059 5,141 -0,235 -2,219 0,041 1,3
yIopi exaunt, pasu 7 17 19,764 4,115 19,941 3,864 -0,176 -1,144 0,269 0,9
8 18 22,000 4,588 22,111 4,391 -0,111 -0,697 0,495 0,5
5 YTpumaHHA B yNOpi /IeXaun Ha 6 17 13,171 2,827 13,329 2,790 -0,158 -2,567 0,021 1,2
3irHyTMX pYKaX, C 7 17 16,164 2,315 16,223 2,274 -0,058 -1,975 0,066 0,3
8 18 16,650 2,351 18,861 2,210 -0,211 -1,753 0,098 1,3
6  IligHiMaHHA NPAMUX HIr y BUCI, 6 17 5,000 1,458 5,000 1,369 0,000 0,000 1,000 0
pasn 7 17 6,117 1,495 6,058 1,248 0,058 0,566 0,579 0,9
8 18 6,444 1,722 6,666 1,680 -0,222 -1,719 0,104 3,4
7  YTpuMaHHA KyTa Yy BUCI, C 6 17 5,547 1,137 5,635 1,117 -0,088 -2,582 0,020 1,6
7 17 6,847 1,050 6,764 1,006 0,082 1,248 0,230 1,2
8 18 6,655 1,037 6,516 1,066 0,138 1,353 0,194 2,0
8 IligHimMaHHA HIr Ha /IaBi Iif Ky- 6 17 9,177 2,157 9,412 2,152 -0,235 -1,461 0,163 2,6
TOM, pasu 7 17 12,352 3,296 12,411 2,916 -0,058 -0,293 0,773 0,5
8 18 12,444 3,399 12,555 3,147 -0,111 -0,697 0,495 0,9
9 Iliguimanua Tynyba i3 momo- 6 17 22,529 3,338 22,588 2,980 -0,058 -0,436 0,668 0,3
JKEHH JIeXayy Ha YepeBi, pasu 7 17 26,588 3,589 26,647 3,690 -0,058 -0,169 0,868 0,2
8 18 29,166 2,975 29,000 2,786 0,166 1,000 0,331 0,6
10 IlpucimanHA Ha JBOX HOTIax, 6 17 25,059 5,332 25,765 4,829 -0,705 -2,634 0,018 2,8
pasu 7 17 29,294 3,097 30,294 2417 -1,000 -2,675 0,017 3,4
8 18 30,166 3,682 30,944 3,386 -0,777 -2,364 0,030 2,6
11 IlpuciganHsa Ha mpasiit HO3i, 6 17 2,059 1,144 2,177 0,951 -0,117 -1,461 0,163 5,6
pasn 7 17 2,588 1,064 2,647 1,057 -0.058 -1,000 0,332 2,2
8 18 2,333 1,188 2,500 1,098 -0,166 -1,844 0,083 7,1
12 IlpucigaHHA Ha /MiBill HO3i, pasu 6 17 1,941 0,827 2,000 0,791 -0,058 -1,000 0,332 2,9
7 17 2,411 0,939 2,470 0,874 -0,058 -1,000 0,332 2,4
8 18 1,722 0,894 1,833 0,785 -0,111 -1,458 0,163 6,4
13 YTpuMaHHA NO3M «IIiCTONET» Ha 6 17 3,459 1,057 3,565 1,080 -0,105 -2,954 0,009 3,0
TpaBiit HO3i, ¢ 7 17 4,270 1,114 4,605 1,214 -0,335 -3,556 0,003 7,8
8 18 4,594 1,448 5,016 1,342 -0,422 -3,764 0,002 9,2
14 YTpuMmaHHA NO3M «IIicTONET» HA 6 17 3,300 0.839 3,324 0,827 -0,023 -1,725 0,104 0,7
TiBiiT HO3, ¢ 7 17 4,400 1,158 4,570 1,194 -0,170 -2,792 0,013 39
8 18 3,905 1,117 4,027 1,504 -0,122 -0,488 0,632 3,1

Y xnonuis 8 K/macy KOHTPONIBHOL IPYNIN Y TECTY-
BaHHI CM/IM M’A3iB IIJIEYOBOTO IOACY Ta CUIM M A3iB
YyepeBa Ta CIMHU CTATUCTUYHO NOCTOBIPHOTO IIOKpa-
IIeHHs pes3ynbTaTiB He criocrepiraerscs (p > 0,05). ¥
TeCTYBaHHi CY/IM M 'A13iB HIT y X/IONLiB 8 K/1acy KOHTp-
OJIBHOI IPYIIM CTaTUCTUYHO JOCTOBIPHO 3pOC/IN ITOKa3-
HMKM /ymre y TecTi Ne 10 (cmmoBa BUTpUBAicTh M A3iB

Hir) — 2,6% Ta Tecti Ne 13 (cTarnyHa BUTPUBAJIICTD
M’sA3iB Hir) — 9,2 % (p < 0,05).

ITopiBHAHHA PiBHA CHJIOBOI iITOTOBIEHOCTI XJIOII-
L[iB KOHTPOJIbHOI Ta €KCIEPMMEHTAIbHOI IPYII Mic/s
eKCIepyMeHTY (AuB. Tabs. 4) MoKa3aso, U0 Y X/I0NIIiB
6 K/Iacy y TeCTyBaHHI CM/IM Ta CUJIOBOI BUTPUBAIOCTI
M’s3iB IIJIEYOBOTO TIOSICY, M’sA3iB YepeBa Ta CIVHMA CTa-
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Ta6muus 4. ITopiBHAHAIBPHMIL aHaIi3 PiBHA CMIOBOI MIATOTOBIEHOCTI X/IOMIIB 6—8 KJIacy eKCIlepyMeHTalIbHOI Ta

KOHTPOJIbHOI I'PYII IiC/IA eKCIIEPYMEHTY

Ne Hassa Knac ExcnepuMeHTanbHa rpyna KonTtponpna rpyna p
3/ X s X s

1  3ruHaHHA i pO3rMHAHHA PYK y BUCi Ha 6 6,316 1,857 4,588 2,526 0,024
HU3DbKIil TIepeK/Tauni, pasu 7 6,316 2,451 5,471 2,648 0,327
8 8,667 2,024 7,333 2,029 0,069
2 YTpuMaHHA y BUCi Ha 3iITHYTUX pyKax, 6 6,542 2,075 5,400 2,250 0,122
[ 7 7,021 2,165 5,659 2,034 0,061
8 7,873 1,749 6,905 1,130 0,078
3  3ruHaHHA i PO3TMHAHHA PYK Yy 3MilIa- 6 11,579 2,969 8,765 3,011 0,008
HOMY BIICi Ha KaHaTi, pasu 7 13,263 2,997 12,000 2,598 0,188
8 15,000 2,976 12,833 3,347 0,061
4  3rvHaHHA i pOSTMHAHHA PYK B yHOpi 6 20,684 4,888 18,058 5,141 0,126
7eXKa4n, pasu 7 21,474 4,221 19,941 3,864 0,266
8 26,000 4,000 22,111 4,391 0,013
5  YrpumaHHA B yHopi 7eXa4yy Ha 3iray- 6 14,958 2,841 13,329 2,790 0,092
THX pyKax, ¢ 7 17,416 2,063 16,223 2,274 0,108
8 17,967 1,735 16,861 2,210 0,126
6  IligHiMaHHA IpAMMX HIiT y BUCi, pasu 6 6,421 0,902 5,000 1,369 0,001
7 6,684 1,157 6,059 1,248 0,128
8 8,200 1,265 6,667 1,680 0,007
7  YTpuMaHHA KyTa y BUCI, C 6 6,721 0,937 5,635 1,117 0,003
7 7,974 1,430 6,764 1,006 0,006
8 8,020 0,806 6,516 1,066 0,000
8 IligHiMaHHA HIr Ha maBi mifg KyToM, 6 11,579 2,293 9,412 2,152 0,006
pasn 7 14,632 2,629 12,411 2,916 0,022
8 15,000 2,070 12,555 3,148 0,015
9 IligHimMaHHS Ty}Iy6a i3 ITOJTOXKEHH S JIe- 6 27,579 2,244 22,588 2,980 0,000
K4y Ha 9epeBi, pasn 7 29,842 2,218 26,647 3,690 0,003
8 32,000 2,236 29,000 2,786 0,002
10 IIpucifanHs Ha JBOX HOrax, pasu 6 26,684 4,510 25,765 4,829 0,559
7 31,684 3,181 30,294 2,418 0,153
8 32,000 2,330 30,944 3,386 0,315
11 IIpucipaHHA Ha npaBiit HO3i, pasu 6 3,210 1,032 2,176 0,951 0,004
7 3,368 0,955 2,647 1,057 0,039
8 3,267 1,033 2,500 1,098 0,049
12 IlpucigaHHA Ha 71iBill HO3i, pasu 6 2,632 1,116 2,000 0,790 0,061
7 2,737 0,872 2,471 0,874 0,367
8 2,800 1,207 1,833 0,786 0,014
13 YTpumaHHA IO3M «IIiCTO/NET» Ha Ipa- 6 5,647 1,271 3,565 1,080 0,000
Bii1 HO3, € 7 6,300 1,194 4,605 1,215 0,000
8 7,087 1,112 5,017 1,342 0,000
14 YTpuMaHHA NO3M «IiCTONET» Ha JiBil 6 4,789 1,270 3,323 0,827 0,000
HO3i, ¢ 7 5,553 0,964 4,571 1,194 0,010
8 5,940 1,083 4,027 1,504 0,000

TUCTUYHO JOCTOBIPHO Kpauli pe3ynbTaTy IOKa3ylTh
XJIONL eKCIIEPUMEHTANIbHOI ITpymm y TecTax NeNe 1, 3,
6,7,8,9 (p < 0,05), TaKOXX CTaTUCTUYHO JOCTOBIPHO
Kpallli pe3y/lIbTaTy X/IO0MiB eKCIIEPYMEHTAIbHOI TPy
CIIOCTepiraroThCs Y TeCTYBaHHI CU/IM M A13iB HIT y Tec-
tax NeNe 11, 13, 14 (p < 0,05).

IlopiBHAHHA piBHA CMJIOBOI IIiATOTOBIEHOCT] X/IOI-
L[iB KOHTPOJIBHOI Ta €KCIIePMMEHTAJIbHOI IPYIl Micis
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eKcIepuMeHTy (AuB. Tabs1. 4) IOKasaso, U0 y XJIOMIIiB
7 KJIacy y TeCTYBaHHi CUIM Ta CUIOBOI BUTPUBAIOCTI
M’s13iB 4epeBa Ta COVHM CTATUCTUYIHO JOCTOBIPHO Kpa-
IIi pe3y/IbTaTy OKa3yIOTh X0 eKCIIepYMeHTaIbHOI
rpynuy Tectax NeNe 7, 8,9 (p <0,05), TAKOXX CTaTUCTUY-
HO JIOCTOBIpHO Kpallli pe3y/nbTaTy XJIOILIB eKCIIepy-
MEHTa/IbHOI IPYNIM CHOCTEPiraloThCs MpM TeCTyBaHHI
cym Ms131B Hir y Tectax NeNe 11, 13, 14 (p < 0,05).
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IlopiBHAHHA PiBHA CMIOBOI MiATOTOB/IEHOCTI X/IOM -
L[iB KOHTPOJIbHOI Ta €KCIIEPMMEHTAIbHOI I'PYII MicIA
eKCIepuMeHTY (AuB. Tabi1. 4) OKa3aso, 10 y XJIOMNIIiB
8 KJlacy y TeCTyBaHHi CM/IM Ta CUIOBOI BUTPUBAIOCTI
M’5131B II7IE90BOTO MOSICY, M’sI31B YepeBa Ta CIMHY CTa-
TUCTUYHO JOCTOBiPHO Kpalli pe3ynbTaTy IOKa3yHTh
XJIONLi eKCIIEpMMEHTA/IbHOI TpyTn Y TecTax NeNe 4, 6,7,
8,9 (p < 0,05), TaKOX CTaTUCTUYIHO JOCTOBIpHO Kpalui
pe3ynbTaTy XJIONIIB eKCIIepMMeHTa/NIbHOI TPYIN CIIO-
CTepiraloTbcsl y TeCTYBaHHI CWIM M’A3iB HIr y TecTax
NeNe 11, 12, 13, 14 (p < 0,05).

Anckycia

OTpuMaHi pe3ynbraTy XapaKTepU3yIOTb 0COOMIM-
BOCTI AMHaMiKIM CUIOBOI HiITOTOB/IEHOCTI X/JIOMILB i
ponosHIOITh gaHi Chernenko (2015), Ivaschenko
and Cieslicka (2016), Ivashchenko (2017) mpo possu-
TOK CW/IM 3 3aCTOCYBAHHAM Di3HUX PeXUMiB po60TH
M’A3iB.

IBamenko (2016) mpyu BCTaHOB/IEH] B3a€EMO3B A3KY
MDK CUJIOBOI CTaTMYHOK BUTPMBAJIICTIO Ta iHIIMMU
PYXOBUMM 3IiOHOCTAMM BUSABMIA CUIbHI KOpens-
L[i1HI B3a€MO3B’A3KM MiXK CUJIOBOIO SVMHAMIYHOIO BU-
TPUBAJIICTIO Ta CUJOBOK CTATUYHOK BUTPUBAIICTIO
(r = 0,88), B HaIOMY [OCTi/)KeHHI OTpUMaHi cX0xXi
[aHi, IpyM PO3BUTKY CUJIOBOI BUTPUBANOCTI M’s3iB
I/IEYOBOrO IMOAACY, M 'sI3iB YepeBa Ta CIMHYU, M sA3iB HIr
3POCTAIOTD IOKA3HVKM SAK JVHAMIYHOI CMI0BOI BUTPU-
BaJ/IOCTi TaK i CTaTMYHOI.

3a manmMmu Xypomis Ta Titapenko (2013) naii-
edeKTUBHilIe CUIOBI 3[[i0HOCTI PO3BUBAIOTHCA NIPU
LIiZlecIpsIMOBaHOMY KOMIIIEKCHOMY PO3BUTKY BCiX
M’ A30BMX IPYIL Y po6OTi OTpuMaHi CX0Xi jaHi y X/101-
LIiB CepefHbOro MIKiTbHOIO BiKy 3a METOJLOM KOJIOBO-
ro TPeHYBaHHA Ta KOMOIHOBaHUM METOZIOM PO3BUTKY
CWIN, CIIOCTEPIraloThCA CTATUCTUYHO NOCTOBIpPHI IIO-
KpallleHHA Pe3y/IbTaTiB y NPOABi CM/IM Ta CMIOBOI BU-
TPUBAJIOCTI M’AI31B I/IEY0BOTrO I05CY, M 513iB YepeBa Ta
crmHY, M 'A3iB Hir (p < 0,05).

OTpumaHi pe3ynbTaTu CUIOBOI MifTOTOBJIEHOC-
Ti X/10NLiB 6-8 K/IaciB CBif4aTh, PO T€, L0 KOJIOBUII
MeTOJl TPeHYBaHHA OiNbI CHPUSAE PO3BUTKY CUIO-
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YeCKOJ1 MOATOTOBKY CIOPTCMEHOB. M.: Quskynvmypa u
cnopm, 331. https://www.twirpx.com/file/234669/

Bonkos, JI.B. (2002). Teopus u MeTOAMKA KETCKOTO U IOHO-
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A Howatson, G., Pedlar, C.R., & Hayes, PR. (2018).
Effect of strength training on postpubertaladolescent
distance runners. Medicine and Science in Sports and

BOI BUTPUBAJIOCTI, @ KOMOIHOBaHWIT METOJ], PO3BUTKY
CUIM BIIMBA€E Ha JleKi/IbKa BUIB CUJIM OFHOYACHO i
IONOBHIOTD faHi Blagrove, Howe, Cushion, Spence,
Howatson, Pedlar and Hayes (2008); Maria and Cuellar-
Moreno (2016); Xynonis (2008) mpo oco6mmBocTi pos-
BUTKY CWIN Ta IUIAHYBaHHS CUIOBOI poOOTH HA ypo-
Kax (i3NIHOI KyIBTYpHu.

Taxum 4MHOM, pe3ynbTaTi HOCTIIPKEeHHS CBifyarh,
110 Ha AMHAMIKy CMJIM IOKAa3HMKIB y 2-X TMXKHEBOMY
VK YPOKiB (i3MYHOI Ky/IbTYpU Ha XJIONLIB Cepel-
HBOTO IIKiZIbHOTO BiKy CTaTUCTUYHO JOCTOBiPHO BIIN-
BAa€ BUKOPVCTAaHHA METOMY KOJIOBOTO TPEHYBaHH:A Ta
KOMOiHOBaHOTO METOZY.

Iloganplnx po3BiflOK BUMaralTb JOCIIHKEHHA 3a-
KOHOMIPHOCTeJT PO3BUTKY Ta B3a€EMO3B A3KY CV/IY Ta BU-
TPUBAIOCTI MA31B Y X/IOMNIiB CEpeHBOTO MIKITBHOTO BiKY.

BucHOBKM

Y xyonuis cepefHbOro WKIiJIBHOTO BiKy IpU BHU-
KOPUCTaHHI MeTOy KO/IOBOrO TpeHyBaHHA (1-3 3a-
HATTS) 1 KOMOIHOBAaHOTO METOZy PO3BUTKY cun (4-6
3aHATTA) Y 2-X TVDKHEBOMY LUK/ YpOKiB (i3ndHOI
KYJIBTYPU CHOCTEpIiraeTbCs MO3UTUBHA AVHaMiKa pos-
BUTKY CHJIY Ta CMJIOBOI BUTPUBAJIOCTI M’AA3iB I/IEY0BO-
IO IOACY, M AI3iB yepeBa Ta CIMHIU, M’ g3iB Hir. [Ina pos-
BUTKY 3arajibHOI i IOKaJIbHOI CMJIOBOI BUTPUBAIOCTI
e(eKTUBHIM € MeTOJ KOJIOBOTO TPEHYBAHH, Ha IJHA-
MIKY CHIM JIOKa/IbHOI TPy M AA3iB CYTTEBO BIUIMBAE
KOMOiHOBaHMIT METOJ, PO3BUTKY CUIIH.

BaAuHoOCTI

JocnigKeHHs BUKOHAHO 3TiJHO IJIaHY HayKOBO-
mocnifHOI po6oTn MiHicTepcTBa OCBiTH i Haykm, MO-
70Ai i ciopTy Ykpainu 3a Temor 13.04 «MogenoBaHHA
IIpOIleCy HaBYaHHA Ta PO3BUTKY PYXOBUX 3Ii0HOCTeN
y mireit i mipmiTkiB» (2013-2014 pp) (HOMep mep>kaBHOT
peectpariii 011U002102).
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ABUTATEJIbHbIE CMOCOBHOCTU: METOAUKA PA3BUTUA
CUJibl U CUNTOBOW BbIHOCJINBOCTU
Y PEBAT CPEAHEIO WWKOJIbHOIO BO3PACTA

Bepemeenko B.10.

XapbKOBCKIIT Hal[MOHA/IbHbIN Ieflarorndeckuii yuusepcuteT uMenn I. C. CKoBopojbI

Pegepar. Cratpsi: 11 c., 4 Tabm1., 19 NCTOYHUK.

Iens uccnemoBaHus: pa3paboraTh Me-
TOJVIKY Pa3BUTH CUJIbI ¥ CMJIOBOJI BBIHOC/TUBOCTH JIJISA
pebsT cpefHero LIKO/ILHOTO BO3pAacTa B IBYXHEJE/b-
HOM LMIKJIe 3aHATHIT PU3UUECKOIT KYIbTYPOIL.
Marepuansl u MeTOAbl. B MccnefoBaHum npu-
HAMM y4yactue pebsara 6 kmacca (n = 36), 7 xmacca (n
= 36), 8 kimacca (n = 33). B pabore mcrnonbp3oBaHbI
aHamu3 1 0000IIeHNe NaHHBIX HayYHON ¥ METOMU-
YeCKOJl IMTepaTypbl, NeJarornieckoe TeCTUpOBaHMe
U METOMBI MaTeMaTU4eCKO CTaTUCTUKU 0OpaboTKU
pe3ybTaToB MCCIeoBaHMA. MaTepuansl UCCIER0-
BaHUA 00pabOTaHBl B IPOrpaMMe CTaTUCTUIECKOTO
aHamusa — IBM SPSS 23. Beruucnanucey cnenymommne
napaMeTpsl: cpegHee apudmerndeckoe sHadeHue (X);
CTaHJapTHOe KBafipaTuyHOoe OTKIOHeHue (s). OneHka
JOCTOBEPHOCT PA3HMIBI CTATUCTUYECKMX IIOKa3aTe-
eVt MpoBOAWIACh 1O t-Kputepnio CThIOfieHTa.
Pesynprarbl. AHa/MN3 pe3yIbTaToOB MICC/IESOBAHMS
II0Ka3aJI, 9YTO y PeOAT 9KCIEePUMEHTATbHOI TPYIIIIbI
IIOC/Ie MeTOfja KPYroBoil TpeHupoBKu (1-3 3aHATNA)
OTMeYaeTCsl CTATUCTUYECKY JOCTOBEPHOE YydIleHe
Pe3y/IbTaTOB IO KOMIUIEKCY TecToB (p < 0,05), Ham-
0oree BBIPOC/IM IIOKA3aTeNny B IPOSBIEHUY CUIOBOI
BBIHOC/IMBOCTM Crubarerieii 1ieda, MbIIIL] OPIOLIHOTO
mpecca ¥ CIIMHBI U CTATUYECKOI BBIHOCTMBOCTY MBIIIII]
Hor. [Tocrie KOMOMHMpPOBaHHOTO MeToza (4—6 3aHATHA)
y peOAT 9KCIIepMMEeHTAaIbHOM TI'PYNIIBI OTMeYaeTcs

12

CTaTUCTUYECKU NOCTOBEPHOE y/IydlleHUe pe3ynbTa-
TOB B IIPOSABJIEHUU CUJIbI ¥ CUTIOBOJ BbIHOCIMBOCTU
MBI I7IE4€BOTO MOACA, MBINII OPIONIHOTO Ipecca
U ciyHbl, Mpin Hor (p < 0,05). CpaBHeHue YpOBHSA
CUJIOBOJI MOATOTOBIEHHOCTN PeOAT KOHTPOJIBHON U
3KCIIEPMMEHTAIbHON I'PYIIBI MOC/IE 3KCIEPUMEHTA
II0Ka33aJI0, YTO pebsATa IKCIEePUMEHTATbHOI TPYIIIbI
NOKa3bIBAIOT CTATUCTUYECKM JOCTOBEPHO /yd-
HiMe pesyabTaThl B IPOSIBIEHUMU CUJIBI M CUJIOBOIL
BBIHOC/IMBOCTY MBI IIJIEY€BOTO II05ICA, MBIIII]
OpPIOIIHOTO Ipecca ¥ CIMHBI, MbIIIL HoT (p < 0, 05).

BrIBOABI. Y pefAT cpefHero UIKOIbHOTO BO3pacTa
METOAMKA Pa3BUTHS CUIBI ¥ BBIHOCTMBOCTH, KOTOpas
BKJII0Yajia METOJ, KPYTOBOM TPEHUPOBKY B Te4eHue 1-3
3aHATYUA ¥ KOMOVHVMPOBAHHBIN METOJ Pa3BUTUA CHTIbI
B TedeHue 4-6 3aHATNA, TI0JI0KUTEIbHO BIUAET Ha M-
HAMIKY TIOKa3aTesell CU/IbI X CUTIOBOV BBIHOCTMBOCTY
MBIIII] TIJIE4€BOTO TI05CA, MBIIII] OPIONIHOTO Ipecca 1
CIIVHBI, MBILII HOT. [Iy1 pasBuUTHA 0OIell ¥ JTOKajIb-
HOJI CUJIOBOJI BBIHOCIMBOCTY 9 PEeKTUBHBIM SIB/ISET-
Cs1 METOJ, KPYTOBOIl TPEHMPOBKM, HA IVHAMUKY CHUJIBI
JIOKAJIbHOJ TPYIIBl MBIIIL CYLIeCTBEHHO BIMAET
KOMOVHVMPOBaHHBI METOJ.

KnioueBble cnoBa: pebsATa, MeTOf, KPYroBOIt
TPEeHUPOBKM, KOMOVHMPOBAHHBINI METOH, CPegHUI
IIKOJIbHBIV BO3PACT.
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MOTOR ABILITIES: METHODS OF STRENGTH AND STRENGTH
ENDURANCE DEVELOPMENT IN MIDDLE-SCHOOL-AGED BOYS

Veremeenko V.Yu.

H. S. Skovoroda Kharkiv National Pedagogical University

Report. Article: 11 p., 4 tabl., 19 sources.

The study purpose is to develop methods for
strength and strength endurance development in
middle-school-aged boys in a two-week physical train-
ing cycle.

Materials and methods. The study participants
were 6 grade boys (n = 36), 7" grade boys (n = 36),
8™ grade boys (n = 33). The paper used analysis and
generalization of data of scientific and methodological
literature, pedagogical testing, and methods of
mathematical statistics for processing research results.
The study materials were processed by the IBM SPSS 23
statistical analysis software. The following parameters
were calculated: arithmetic mean (X); standard
deviation (s). The probability of difference in statistical
indicators was estimated using the Student’s t-test.

Results. The analysis of the study results indi-
cates that after using the method of circuit training
(1-3 classes), the experimental group boys show a
statistically significant improvement of results in the
set of tests (p < 0.05). The largest increase was observed
in the indicators of strength endurance of shoulder flex-
ors, abdominal and back muscles, and static endurance
of leg muscles. After using a combined method (4-6

classes), the experimental group boys show a statistical-
ly significant improvement of the results of strength and
strength endurance of shoulder muscles, abdominal
and back muscles, leg muscles (p < 0.05). The compari-
son between the levels of strength preparedness of the
control group boys and experimental group boys after
the experiment revealed that the experimental group
boys show statistically significantly better results of
strength and strength endurance of shoulder muscles,
abdominal and back muscles, leg muscles (p < 0.05).

Conclusions. The methods of strength and
endurance development that includes circuit training
(1-3 classes) and combined training (4-6 classes) have a
positive effect on the dynamics of indicators of strength
and strength endurance of shoulder muscles, abdomi-
nal and back muscles, leg muscles of the middle-school-
aged boys. The method of circuit training is effective to
develop general and local strength endurance, the dy-
namics of strength of the local muscle group is strongly
influenced by the method of combined training.

Keywords: boys, method of circuit training, method
of combined training, middle school age.
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AHoTanisa

MerTa BOCTimKeHHS — BM3HAYNTI MOX/IMBICTh PO3IIi3HAHH CTAHY PO3BUTKY (YHKI[IOHA/IbHOI i pyxoBOI
migrorosneHocTi xnomuis I-II kypciB KomemyXy Ha OCHOBI MeTOO/IOrii 6araTOBUMipHMX CTaTUCTHK.
Marepianu i Meropu. Y focmimxenHi npuitHamm y4actb xnomnti I kypcey (n = 10), II xypey (n = 10), ki
HaByalwTbhcsa Yy HOBOMOCKOBChKOMY KOMeMXKi [JHIIPOBCHKOTO Aep>KaBHOTO arpapHO-€KOHOMIYHOrO yHiBep-
curery. ]/ BUpilLIeHHS IIOCTaB/IEHNX 3aBAAHb Oy/IM 3aCTOCOBAHI TaKi METOAM JOCTIKEHHS: aHaIi3 Ha-
YKOBO-MeTOAMYHOI JliTepaTypH, IIefaroriyHe TeCTyBaHHSA Ta METOJY MaTeMaTUYHOI CTATUCTUKM O6POOKM
pe3ynbTaTiB JOCTiKEeHHA.

Pesynbraru. 15 IpaKTUYHOIO 3aCTOCYBAaHHSA PE3Y/IbTATiB IMCKPUMIHAHTHOTO aHa/li3y BUKOPUCTOBY-
I0TbCA HECTAH/IAPTU30BaHi KoeillieHT KaHOHIYHOT AcKpuMiHaHTHOT GyHKIi. VIMOBipHicTb TOTO, 110
MesAKMIi BUIIA/IOK HA/IEXXUTD IO IPOTHO30BAHOI IPYIIM PO3PAaXOBYEThCSA HAa OCHOBI IIiICTAHOBKY Y JUICKPU-
MiHaHTHY QYHKIiI0 3Ha4eHb HaOOpy 3MIHHUX, SIKi BiIIOBijal0oTh faHOMY Bumanky. [IopiBHAHHA OTpHK-
MaHMX pe3y/IbTaTiB 3 BENMMYMHOI0 LIEHTPOINIB A€ MOXK/IMBICTh BUSHAYUTH TPYITY IO AKOI BiTHOCUTbCA
pesynbrart.

BucHoBkn. CTpykrypHi koedirienTn gyuckpumMinanTHOI QYHKIII Halt6iNbII CYTTEBO 3B’ A3aHi 31 3MiHHU-
M, SIKi XapaKTepusyoTh GpyHKIIOHaNIbHY MifiroToBIeHicTh (Ne 3, 4, 5 «IIpoba CepkiHa»), KOOpAUHALIIHY
i cunosy migrorosnenicts (Ne 15 «OniHKa CIPMITHATTSA CUIOBMX IIApaMeTpiB pyxiB, 1/3», Ne 8 «3ruHaHHA
Ta PO3TMHAHHA PYK Y BUCi», Ne 9 «Byc Ha 3irHyTHX pykax», Ne 10 «CTpu6ox y foBxuny 3 Micusa»). Ha
OCHOBI HeCTaHJAPTI30BaHMX KOoedil[ieHTiB 3i/ICHIOETbCA POSIIOALI X/IONLiB Ha Ipyny 3a QyHKI[iOHAIb-
HOIO i PyXOBOIO Ii/IFOTOBJIEHICTIO.

Knro4uoBi cnoBa: pyHKIIOHA/IbHA ITi[TOTOB/IEHICTD, PYXOBa MiATOTOBIEHICTb, AUCKPUMIHAHTHUIL aHAII3,

xnonui I-II xypciB xonemxy.

Bctyn

HocnimkenHIo pyxoBoi i QpyHKIliOHab-
HOI IITOTOBNIEHOCTI IIKOAPIB CepefHix i cTapmmux
k1aciB nmpucssideni pobotu Ivashchenko, Khudolii,
Iermakov and Prykhodko (2018), Masliak and
Mameshina (2018). JIsx (2000, 2001), Ceprienko, Yek-
MapboBa Ta XamKuHOB (2012) aKI[eHTYIOTb yBary Ha
HeoOXiJHOCTI MABUILIEHHS CUIOBOI, KOOPAMHALIHOI i
(YHKI[iOHa/IBHOI MTiITOTOB/IEHOCT] MIKOJIAPIB.
Ha 6ararodakTopHy CTPYKTypy QYHKI[iOHa/IbHOI
i pyXoBOi IiIFOTOB/IEHOCTI BKa3yKTh PE3yIbTAaTU [O-
cnipxeHHs Xygponiint Ta IBamenko (2014), Ipamenko
(2016), Ivashchenko, Khudolii, Iermakov, Lochbaum,
Cieslicka, Zukow, Nosko and Yermakova (2017).

© bapunko M. T, 2018.
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Ins mocnimxenHs 6araTodakToOpHOI CTPYKTYpH
byHKIiOHaTbHOI i PyXOBOI MiATOTOB/IEHOCTI IIKOMIA-
piB BUKOPUCTOBYETHCSI METOJO/IOTis 6araTOBMMipHUX
cratuctuk (Lopatiev, Ivashchenko, Khudolii, Pjanylo,
Chernenko & Yermakova, 2017; Ivashchenko, Khudolii,
Iermakov & Prykhodko, 2018). Inckpuminanthmit i
(dbaKkTOpHMIT aHaMi3 JO3BOMAITh OTPUMATHU HOBY iH-
dbopmario npo iHbOpMaTUBHI MOKA3HUKY TiTOTOB-
JIEHOCTI, a TAKOX [aHi i/ opranisalii mefaroriyHoro
koHTpomo (Xyponiit & IBamenko, 2014; IBamenko,
2016).

Mema docnidxeHnHss — BUSHAYUTY MOXKIUBICTD
pO3IisHAHHA CTaHy PO3BUTKY QYHKLIOHANbHOI i py-
X0BOI mifiroroBnenocTi xnonuis I-II KypciB Komemxy
Ha OCHOBi MeTOJ0/I0Tii 6araTOBMMipHUX CTaTUCTHUK.
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Martepianu i metogn

Yuacruuxu 0ocnioxenHs. Y BOCTIPKeHHI TPUITHSIN
yuyactp xnonni I kypey (n = 10), IT xypcy (n = 10),
AKi HaB4arTbcsA Y HoBOMOCKOBCbKOMY Konmemxi JIHi-
IPOBCHKOTO [E€p>KaBHOTO arpapHO-€KOHOMiYHOTO
yHiBepcurety. Crygentu 6ynmu indpopmoBaHi npo Bci
0COO/IMBOCTI JOCTIMKEHHs 1 Jjamyu 3TOAY Ha y4acThb B
€KCIIEPUMEHTI.

Opeanizayis docnioncenns. [Ins BUpilIeHHS TO-
CTaB/IeHUX 3aBfIaHb OYy/IM 3aCTOCOBAaHi Taki MeTOAM
TOCTiPKEHHA: aHa/i3 HayKOBO-METOJVYHOI JliTepaTy-
pu, Iefaroriyie TeCTYBaHHA Ta METOHM MaTeMaTH4-
HOI CTaTUCTUKM OOPOOKY pe3yIbTaTiB HOC/i/KEHHS.
Y nna"yBaHHI JOCTIIPKEHHA BUKOPUCTAaHI KOHIENTY-
a/IbHi HigXoxM Ko po3poOKM mporpamm HayKOBUX HO-
CTiIKeHb y (isnyHOMY BMXOBaHHI i criopTi (Xymoriit
& IBamenko, 2014).

Y nporpamy TecTyBaHHA BBiMILIIN 3araJbHOBITOMI
tectu (JIax, 2000, 2001; Ceprienko, UekmapboBa & Xa-
IKUHOB, 2012; Xynmonit & Ipamenko, 2014).

IIpouedypa mecmysarus. JIns TecCTyBaHHA QYHK-
LJiOHAJIbHOI HiZITOTOB/IEHOCTi IIKONAPIiB PEKOMEH/Y-
I0ThCsI 3ara/IbHOBIIOMi TPOOML.

IIpoba IlImaneze. Y4eHb B IONOKEHHI CUASAYM
po6UTh IMMOOKMIT BAUX i BUAMX, IOTIM 3HOBY BAVX
(mpn6mm3Ho 80% Bif MaKCUMAJIBHOTO), 3aKPUBAE POT i
OJHOYACHO 3aTMCKA€ Na/NbLIAMI HIC, 3aTPUMYE IMXaH-
HA (CeKyH/IOMip BKIIIOYA€TbCA B KiHIIi BAMXY i BUKITIO-
Ja€eTbCA 3 TMOYATKOM BUAMXY). 3[I0pOBi HeTpeHOBaHi
JIIOAM 3[IaTHI 3aTpUMaTy AuXaHHA Ha 40-55 ¢, Ti, fAKi
Pery/IApHO 3aliMaloThCA Pi3NIHOIO KY/IBTYPOIO i criop-
ToM — Ha 60-90 c i 6imbure. IIpy BrOMI, IEpeTpeHy-
BaHHI 9ac 3aTPMMaHHA JUXaHHA 3HIDKYETbCA.

IIpoba Ienui nepen6adae 3aTPUMKY JVIXaHHA ITiC-
s BUpuXy. [i MOKHa IPOBOAMTH He paHille, IK Yepes
5-7 xB micna npo6u IllTanre. 370poBi HeTpeHOBaHI
JTIO[Y 3[aTHI 3aTpuMary guxaHHs Ha 25-30 ¢, jobpe
nigrorosieHi ¢iskynbTypHUK — 40-60 c i goB1Ie.

IIpob6a Cepkina cknapaerbes i3 Tppox ¢as. Criovart-
KY BU3HAYA€ThCA 4ac 3aTPUMMKM AMXaHHA Ha BIMXY B
TIOJIO>KEHHI CUJAYM, TOTIM y4eHb poouThb 20 mpucifanb
npotAroM 30 ¢ i MOBTOPIOE 3aTPUMKY JAMXaHHH, IiCIA
Uboro 1 XB BiIlIOYMBAE i 3HOBY IOBTOPIOE 3ATPUMKY
AVIXaHHA B IOJIOKEHH] cupisaun (TOOTO MOBTOPIOETHCA
nepura ¢asa mpobm).

CyTTeBe CKOPOYEHHS YaCy BUKOHAHHS IPOOY BKa-
3y€ Ha IoripuieHHs QYHKIII AMXaHHS, a TAKOXX KPOBO-
06iry i HepBoBoOi cuctemu. IIpu perynsapHux i BipHO
00y0BaHNX (i3KY/IBTYPHUX 3aHATTAX YacC 3aTPUMKI
AVIXaHHSA IIOBMHEH 301/IbIIyBaTUCA.

[Ipo6u i3 3aTPUMKOIO AMXaHHS MAalOTh HU3KY IPO-
TUIIOKa3aHb, HAIIPUKIIAJ, 3allaMOPOYEHHsA, TOMY iX
HeoOXi/HO IIPOBOAUTY 3 06EPEXKHICTIO.

JInA OLiHKM PyXOBOi MiTOTOBNIEHOCTI HIKONAPiB
y Imepiof mefaroriyHol MpaKkTUKM PEKOMEH[YIOTbCA
HIKYeHaBeJleHi TeCTH.
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1. Cmpubxu 3 «<Hadbaskamu».

Obnaonanns. O6IagHaHWIT CeKTOp I CTPUOKIB;
Kpelijia; KalbKylIATOP; Py/leTKa.

IIposedenns mecmy. [I1A KOXHOTO yJacHUKA Tec-
TYBaHHS BU3HAYalOTb MaKCUMa/lbHUII pe3ynbTaT Y
cTpubKax y goBxuHy 3 Micus. ITotim 3a gonomororo
KaJIbKY/IATOpa 0649ncmooTh 50 i 75% MaKCMMaabHOTO
crpubka. KpecnATh Ha BificTani 50% MakcuMManbHOTO
pesynbrary cTpubKa mepury jisito. s Kpamjoro opi-
€HTYBaHH: 300Ky BCTaHOBIIOIOTH Kyouk. Ha Bigcrani
75% MaKCMMAaJIbHOTO Pe3y/IbTaTy CTpUOKa HaKpeciIo-
I0Th JpyTy fiHito. TMM caMuM BM3HAyYalOTh iHAMBiAY-
aJIbHMIT KOPUJOp CTPMOKIB 3 «HagOaBKaMm».

IToTiM y MeXXax JaHOTO KOPMAOPY BOCTiMKyBaHi
BUKOHYIOTb CTpUOKM 3 «Hajgb6aBKaMu». IligpaxyHok
Ha/0aBOK NPUIVHABCAH, AK TUIBKM JOCTIIXyBaHMI
TOCATHYB IPYTOI /iHil, a60 AKIO y ABOX CTpUOKAx, BU-
KOHAHVX Hifipsi/i, He 30i/IbIINB JOBXIMHY CTPUOKA.

Pesynvmam. Kinbkictp cTpuOKiB 3 «HagbaBKaMm»,
110 BUKOHAaHi y 3aZlaHOMY KOPUIOPi.

3azanvui 6Ka3i6Ky Mma 3ay6axeHHs.

e BUKOHYBATU CTPUOKU 3 KOPCTKUM IIPU3EM-
JIEHHSIM 3200POHSIETHCS;

e Il BU3HAUYE€HHA MaKCMMAa/IbHOTO Pe3ynbTaTy
cTpubKa Hagaerbcst Tpu crpobu. CTpubku 3
«Haji0aBKaM» BUKOHYIOTbCS [iBa pasy;

e JUIA KPAIIOTro pPO3yMiHHA BUKOHAHHA TECTY Ha-
[AETHCS MOTIepefHS crpoba.

2. Ouinka wacosux napamempis pyxy.

Obnaonanus. CexyHgoMip.

IIposedenns mecmy. 3a 3aBJAHHAM TeCTOJIOTA BU-
po6OBYBaHNII BUKOHYE Oir Ha MicIji y cepeflHbOMY
TeMIIi, 3TMHAK4M KOJIiHa /10 IIPAMOrO KyTa MiX CTer-
HOM i roMisIKor, mpoTArom 5 c. Ilicna nporo yyacHuk
TeCTYBaHHA BiITBOPIOE TPUBAJIICTD Yacy biry — 5 c.
Tecronor nepesipsie NpaBUIbHICTD BiATBOPEHHS Yacy
6iry 3a cekyngomipoMm. IIoTimM IpoOnOHYETHCS 3poOUTH
Te came nipotarom 10, 20 c.

Pesynomam. BigxuneHHs, BU3HaYeHe 3 TOYHICTIO JIO
0,1 ¢, BigTBOpEHHA 9YacOBOIO iHTEPBATY. 3Ha4eHH 31 3Ha-
KOM «IUTIOC» O3HA4a€ NePeBUIIIEHHS YaCOBOT0 iHTepBaly,
31 3HAKOM «MiHYC» — HEJOCATHEHHA 3a/IaHOTO 4acy.

3azanvri 6xasieku ma 3ayeaxeHHs. YIaCHUK Tec-
TyBaHH:A He IIOBMHEH IiJIpax0ByBaTU 4ac. BUKOHYeTh-
sl TiIbKM offHa cripoba.

3. Ouinka cnpuiiHAMms CUI08UX NApamempie py-
xie pykamu (cmpubox 3 micus).

Obnaonanus. O6nMafHAHUIT CEKTOP I CTPUOKIB;
Kpelifia; KalbKy/ILATOP; Py/leTKa.

IIposederns mecmy. JI/isi KOXXHOTO yJaCHUKA TeC-
TYBaHHs BU3HA4YalOTh MAaKCUMa/lbHUII pe3ynbTaT y
cTpubKax y moxuHy 3 Micus. Ilicis mporo im mpormo-
HYETbCS 6€3 30pOBOTO KOHTPOJII0 BUKOHATY CTPUOKM 3
3YCWIIAM, 110 JopiBHIOE 1/3, 1/2 1 2/3 MakcuManibHOTO.

Pesynvmam. OLiHIOETbCA TOYHICTh BiATBOPEHHA
3yCWIA, 1o fopiBHIOBano 1/3, 1/2 ta 2/3 MakcuManib-
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HOTO (J/1A KO>KHOTO i3 JOCTiPKyBaHUX BOHO Oyro iH-
AuBifyanbHUM). Pe3ynbraT BU3HAYa€TbCA 3 TOUHICTIO
1o 1 cm. PospaxyHOK HOpMAaTHBiB OLIHKY BilXMIE€HHA
BiITBOPEHOTO 3YCU/I/IS1 BUSHAYAETLCA Y BilCOTKaX.

3aeanvhi exasieku ma 3aysaxcenus. [nd BU3Ha-
YeHHSI MaKCUMa/lIbHOTO 3yCU/UIA BOCTiIKyBaHi BUKO-
HYIOTb JIBi CIpo6u. PeecTpyeTbcsi Kpaluil pe3ybrar.
Jlo3oBaHe 3yCuIIA BUKOHYETHCA OIVH pas.

4. YosHuxosuti 6iz 4x9 m.

Ob6naonanns. CeKyHIOMIp i piBHa TOpPKKa JOBXU-
HOI0 9 M, 0OMeXKeHa TBOMa MapasenbHuMu MiHiaMu. 3a
KOXKHOIO JIiHi€0 — 2 miBKo/a pagiycom 50 cM 3 LjeHT-
poM Ha niHii. [IBa gepes’sHuxX kyouka (5x5x5 cm); pe-
€CTpaLiHUI CTi/I; CTi/enp.

IIposederns mecmy. 3a xomannow «Ha crapt!»
Y4acCHUK TeCTYBaHHs CTa€ y IOJOXEHHA BUCOKO-
rO CTapTy Iepej CTapTOBOIW JIiHi€0. 3a KOMaHJOH0
«Mapm!» y MakcuManpHOMY TeMIi nmpobirae 9 M 1o
Apyroi niHii, 6epe ofuH i3 [BOX fepeB sTHNX KyOUKiB,
IO JIEXKATD Y MiBKOJIi, 6iroM IMoBepTaeThCA Ha3ax i Ki1a-
Jie I0TO B CTApTOBE MiBKOJIO (KU/aTy KyOMK He MOXKHA),
3HOBY ODXITD Y 3BOPOTHBOMY HAIIPSIMY, IOBEPTAETHCS
3 IpyTUM KyOMKOM i K/Iajie 10To y cTapTOBe IiBKOJIO.
Ha npomMy TecT 3akiHYyeThCA.

Pesynomam. Yac, 3adikcoBaHmit 3 TOYHICTIO J10
0,1 ¢ 3 MOMEHTY CTapTy i0 MOMEHTY, KO/IM y4acCHUK
IIOK/IaB APYTMIt KyOMK Yy IiBKOJIO.

3azanvni exasieku ma 3aysaxceHHd. KoXHOMY
YYaCHUKY HaJlaeThbcs ABi cipo6u. [lo IpoTOKOTy 3aHO-
CATDb Kpalyii abo cepelHiil pe3y/IbTar, po3paxoBaHMil
i3 gBOX cripo6. Cripoba He 3apaxOBYETHCS, SIKIIO BM-
Ipo6OByBaHMIT Kia€ ab0 BIIyCKae KyOUK Y IiBKOJIO,
JIOTO C/IiJi aKypaTHO IOKJIAacTu. SKINo 1A BUMOra He
BUKOHYETHCS, TO HAZIAETHCS IOBTOPHA CIIpO6a.

Hopixka, Ha AKiil TPOBOAUTHCA YOBHUKOBMUIL 6ir,
Mae 6y piBHOIO, Y XOPOLIOMY CTaHi, He C/IM3bKOIO.

5. 3eunanHA i PO3ZUHAHHS PYK 8 YNOPi TeHaqu.

Obnaonanns. PiBHUI KepeB’siHMit ab0 3eM/ISTHUI
MalilaH4YMK.

IIposederns mecmy. Y4acCHUK TeCTYBaHHS IIPUIl-
Mage IIOJIOKEHH YIIOPY JIeXKadl: pyKU BUIIPsIM/IEH], Ha
IIVPVHI IIeYelt a/IblAMU BIlepef, Ty1y0 i HOru yTBO-
PIOIOTH IIPSIMY JIiHIIO, /bl CTYNHIB CIMPAIOTHCA 00
HifIory. 3a KOMaHfI0l0 «MoO>KHa!» y9acHMK IOYMHAE
PUTMIYHO 3 IIOBHOK aMIIIiTYOI0 3TMHATH i PO3TUHATI
PYKI.

Pesynvmam. KinbkicTh 6€3IIOMUIKOBYUX 3TMHAHD i
PO3IMHAHb PYK 32 OJHY CIIPOOY.

3azanvni 6xasiexu i 3aysaxcenua. Y STMHaHHI pyK
HeoOXifHO Topkatucs rpyabmu onopu. He mossons-
€TbCA TOPKATMCA ONIOPY CTETHaMM, 3STUHATH Ti/IO 1 HOTH,
nepeOyBaTH y BUXi[[HOMY IIO/IOXKEHH] Ta i3 3irHyTMMU
pykamu 6inblne 3 CeKyHH, ATaTH Ha IIiJIOTY, PO3TH-
HaTM PYKM IIOYEPTroBO, pO3TMHATM i 3STMHATU PYyKU He
3 IIOBHOIO aMIUIITy/0l0. 3TMHAHHA i po3IMHaHHA PYK,
BMKOHAHI 3 TOMIJIKaMM, HE 3apaXOBYIOTbCS.
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6. 32UuHaHHA Ma PO3ZUHAHHA PYK Y 6UCL.

Obnaonanns. IlepexnannHa.

IIposedennss mecmy. Y4aCHUK TeCTYBaHHs HaOU-
pa€ IOIOXKEeHH BUCY, PyK) BUIIPsAMIIEH], Tyny6 i Horn
YTBOPIOIOTH IpAMY fiHioo. 3a KomaHpow0 «MoxkHa!»
Y4acHMK NOYMHA€ PUTMIYHO 3 IOBHOK aMIIIiTY/I0I0
3TVMHATH i POSTMHATY PYKIL.

Peszynomam. KinbkicTh 6€3IOMUIKOBUX 3IVMHAHb
Ta PO3TMHAHb PYK 3a OIHY CIIpoOY.

3azanvui 6xasiexu i 3aysaxcenHs. Y STUHAHHI PyK
HeoOXiflHO Hab/MM3NTHUCA O TOYKY BUCY IieynMa. He
J03BOJIAETHCA NepeOyBaTy y BUXiITHOMY IOTOXKEHHI
Ta i3 3irHyTMMM pyKamm 6inblne 3 CeKyHZ. 3TMHaH-
Hs i pOSTMHAaHHA PYK, BUKOHAaHi 3 IIOMMJIKaMM, He
3apaxXOBYIOTHCA.

7. Buc na 3iznymux pyKax.

Obnaonanns. Ilepexnafuua, CeKyHOMip, TiMHa-
CTUYHI MaTH.

IIposedenns mecmy. Y4acCHUK TEeCTYBaHHA 3a JI0-
IIOMOTOI0 Habupae MOMIOKEHHs BUCY Ha 3iTHYTUX PY-
Kax, Tyay6 i HOTM yTBOPIOIOTH NPsAMY JiHil0, Iif6o-
Ppinzis 3HaXOAUTHCA BuUlIle TepeKIafiHA. 32 KOMAHZOI0
«MoxHal» Y9acHUK yTPUMYE Iie TI0I0KEHHS.

Pesynomam. Yac y cexyHpax HpPOTArOM AKOIO
YTPUMYETBCS BUC Ha 3iTHYTUX pyKaX.

3aeanvti éxasiexu i 3aysaieHHsa. BUKOHaHHA Tec-
Ty NPUNMHAETHCA, SAKIIO Y4eHb OIycKae migbopinms
HIDKYe IepekIaiuHy. XBaT pyKaMiu OBUHEH OyTH Ha
LIVPVHI IIeYelt.

8. CmpuboK y 008x#UHY 3 MICUA.

O6naonanns. Hecnuspka HOBEPXHA 3 JTiHIE 1 po3-
MITKOIO B CAaHTUMETpPAX.

IIposedenns mecmy. Y4acHUK TeCTYBaHHS CTa€
HOCKaMM Ilepef, MiHi€r0, IMOITOBXOM Hil i 3MaXoM pyK
cTpubae BIiepes AKOMOTa Jari.

Pesynomam. JJanbHICTb cTpuOKa B CaHTUMeTpax
y Kpaliit 3 ABOX cIpoo.

3aeanvti exasiexu i 3aysaxcenns. TecTyBaHHA IIPO-
BOJUTDHCS BifIMOBIHO 1O IPaBWI 3MaraHb I CTPUO-
KiB y HOBXMHY 3 po3biry. Micue BifmToBXyBaHHA
i mpu3eM/IeHH IOBMHHI NTepeOyBaTy Ha OFHOMY PiBHi.

Cmamucmuvnuii ananis. Y JOCIif)KeHHi BUKOpUC-
ToByBanacA nporpama — IBM SPSS 23. JIna xoxxHOI
3MIHHOI PO3PaxOBYIOTbCA HACTYIIHI CTaTUCTUKMU: Ce-
perHi 3HaYeHHA, CTAaHJAPTHI BigXuiaeHHsA, t-KpuTepin
CrblofieHTa [ He3a/eXXHNUX BubOopok. Bys 3xiiicHe-
HUI JVICKpUMiHAHTHUI aHaIis.

Y mporeci AMCKpUMIiHAHTHOTO aHasi3y Oy/Ia CTBO-
peHa IPOTHOCTMYHA MOZENb [/ HaJIEXKHOCTI 1O TPYTIN.
Hana mopenp 6ynye puckpuminanTHy dyHKuUio (abo,
KoM Tpym Oinble ABOX — Habip AMCKpUMiHAHTHMX
¢byHKLiN) y BurAnai iHiiHOI KoM6iHanii mpexikrop-
HMX 3MiHHIX, IO 3a06e3Iedye HalKpaluil IIOAiI TPYIL.
LIi ¢yHkuil OymyoTbcsa 3a HAOOPOM CIIOCTEpPEKeHb,
ISl AKUX IX Ha/leXHICTh 1o rpyn Bigoma. Lli ¢yHK-
il MOXXYTb Hajali 3aCTOCOBYBATUCA 10 HOBUX CIIO-
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CTEpEeXKEHb 3 BiJOMUMM 3HAYE€HHAMMU NIPEiKTOPHUX
3MiHHMX i HEBiJoOMOI TPYIIOBOIO IIpMHAIEXHICTIO. [I14
KO>XHOI 3MIiHHOI pO3paxOBYIOTbCA HACTYIIHi CTaTuC-
TUKM: CepefHi 3HadeHHdA, CTAaHJAPTHI BiJXWIEHHH,
OfHO(AKTOPHUIT AUCHEPCIIHMII aHasi3 MIsd KOXHOI
3miHHOI (M — craructuka bokcey (Box’s M test), rpy-
MOBa KOpeJALlifiHa MaTpUIis, IPyloBa KoBapialliliHa
MaTpMLsA, KOBapiallifiHi MaTpuLi A1 OKpeMux IpyIl,
3arajibHa KoBapialiiiiHa MaTpuis). [I1s KoXKHOI KaHo-
HiYHOI AMCKpUMiHAHTHOI QYHKII: B/IacHe 3HAYeHHS,
BifICOTOK pucrepcii, KaHOHIUHA KOpesnslis, 1aMbaa
Yinkca (Wilks’ Lambda), x-kBagpar (Chi-square). [Ina
KOXXHOTO KpPOKY: amlpiopHi iMOBipHOCTI, KoedilieH-
™ ¢yHkuii ®dimepa, HecTaHmapTM30BaHi Koedili-
entu yukuii, mamobaa Yinkca (Wilks Lambda) s
KOXXHOI KaHOHI4HOI (PyHKIIil.

[Tporokon gocmimKeHHs OyB 3aTBepKeHnit ETmd-
HMM KOMiTeTOM XapKiBCbKOTO HalliOHaJIbHOTO Iefja-

roriyHoro yHiBepcurety iMeHi I.C.CxoBopoan. Kpim
TOTO, JiTH Ta ixHi 6aTbky ab0 3aKOHHI OIiKyHM Oy/IN
MOBHICTIO iHGOpPMOBaHi PO BCi 0COOMMBOCTI JOCTI-
IDKEHHS, a MANMCaHu TOKYMeHT Ipo iHdopMoBaHy
3rofy 6y/I0 OTpMMAaHO Bif ycix 6aTbKiB.

Pe3ynbTaTn foCNiA>KeHHA

Y tabmuni 1 HaBefieHi KaHi NOPiBHAIBHOTO aHANI3y
¢byHKI[iOHAMBbHOI i PYyXOBOI MiATOTOBIEHOCT] X/IOMIIiB
I-II xypciB konemxy. CTaTUCTUYHO JOCTOBipHi po3-
6ibxHocTi y migrorosui xmonuis I i IT xypcis crocre-
piratotbcs y Tectax: Ne 3, 4, 5 «IIpo6a Cepkina», Ne 8
«3rMHaHHA Ta PO3TMHAHHA PYK y BuUCi», No 9 «Buc Ha
3irHYTUX pyKax», Ne 10 « CTpu6oK y ZOBXUHY 3 MiCLis1»,
Ne 15 «OuiHKa COpUITHATTA CUIOBMX IapaMeTpiB py-
xiB, 1/3 Bif MakcumanbHOro» Ta Ne 17 «Ornjinka crpmit-
HATTSA CWIOBUX NTApaMeTpiB pyxiB, 2/3 Bif MakcuMab-

Ta6muus 1. Pesynbratn ananisy pyHkIioHanbHoi i pyxoBoi migrorosnenocti xmonuis I i I xypcis

N Tecr Kypc N X Sd t P
1 10 45,86 6,24
1 ITpo6a lrenre -119 ,907
II 10 46,12 3,14
. 1 10 40,90 2,80
2 IIpo6a Tenui 0
1T 10 40,90 2,80
I 10 41,19 2,57
3 ITpo6a CepkiHa, 1 pasa -3,740 ,001
II 10 46,28 3,45
1 10 18,84 1,14
4 ITpo6a CepkiHa, 2 ¢pasa -3,642 ,002
11 10 21,75 2,26
. 1 10 39,17 1,51
5 ITpo6a CepxkiHa, 3 pasa 4,519 |,000
II 10 33,37 3,77
6 |4 i1 6ir 4X9 : 10 10,22 il 1,158 |,262
OBHVKOBMUII Oir 10 10 10,50 37 , ,
7 3 . 1 10 26,80 4,10 1263 223
TMHAHHA Ta PO3TMHAHHS PYK B YIIOPI /IeXKadn -1, ,
P PyKeB ynop 11 10 | 2870 2,41
. 1 10 9,20 1,81
8 3TMHAHHA Ta PO3TMHAHHA PYK Y BUCI -5,119 ,000
1T 10 13,00 1,49
9 B . 1 10 22,94 3,38 3.600 002
VIC Ha 3iTHYTHX X -3, ,
& SIFHYTIX pyKa 11 10 | 2694 97
10 | Crpu6 i L 10 1.98 .08 8,123 |,000
TPUOOK Y IOBXKMHY 3 MiCIIs -8, ;
PHDOIY ROBACIHY 3 MICH 11 10 2,23 05
1 10 5,90 ,87
11 Crpubxu 3 HagbaBKamMm -1,052 ,307
II 10 6,30 ,82
12 | Oui i 5 ! 10 .06 A 435 |,669
[1{HKa YaCOBUX IIAPaMeTPiB Pyxy, 5 ¢ m 10 59 25 ; ,
13 | Owi i 10 L 10 56 A2 052 959
iHKa 9acoBMX mapameTpis pyxy, 10 ¢ ; ,
B PaveTpIB Pyxy 11 10 85 44
14 Owui i 20 L 10 1,46 7 1,244 230
iHKa 9acOBMX IapaMeTpiB pyxy, 20 ¢ -1, >
t PaMeTpis Pyxy 11 10 1,86 84
15 OujiHKa CIPUIHATTS CUIOBUX IIapaMeTpiB pyxis, 1/3 Bix I 10 9,07 8,59 4954 000
MaKCMMaJIbHOT 0, IIOMUJIKA y % 1I 10 23,67 3,61 ’ ’
16 OujiHKa CIPUITHATTS CUIOBUX NIApaMeTpiB pyxis, 1/2 Bix I 10 8,80 3,04 797 | a77
MaKCUMAaJIbHOTO, IOMUNIKA Y % 11 10 6,74 8,45 ’ ’
17 OwjiHKa CIPUITHATTS CUIOBMX NIApaMeTpiB pyXiB., 2/3 Bix I 10 15,53 6,21 2696 015
MaKCUMa/IbHOr 0, IIOMU/IKa y % 11 10 8,70 5,06 ’ ’
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Ta6mmusa 2. KanoniuHa guckpuminaHTHa QyHKIiA. BracHi sHaueHHA

Oynkuia Brnacui sHaueHHs

% TmosICHeHO] fAucnepcii

Kymynarusunit % KanonivHa kopensmisa

1 828,805 100,0

100,0 ,999

Ta6mmusa 3. KanoniuHa guckpuminanTHa QyHKIiA. JIam6pa Yinkca

ITepesipxa ¢yHKii JIsambpa Vinkca X-KBajpaT cTymneHi ceobonu P
1 ,001 63,851 17 ,001
Ta6mmua 4. KoedinienTn kaHOHIYHOI AVMCKpUMiHAHTHOI QYHKIT
HopmoBamni CrpyxrypHi Henopmosani
N Haspa recry Koe(ll))iuirﬂ'rn Koelgiuizg'm Koe(l)IiJHiGHTI/I

1 ITpo6a Illtenre -2,471 ,001 -,501
2 ITpo6a Tenui 4,063 ,000 1,450
3 ITpo6a Cepkina, 1 pasa -1,309 ,031 -,430
4 ITpo6a Cepkina, 2 pasa 8,305 ,030 4,641
5 ITpo6a Cepkina, 3 pasa -7,826 -,037 -2,727
6 YoBHUKOBUII 6ir 4Xx9 6,917 ,009 12,885
7 3rMHaHHA Ta pO3TMHAHHA PYK B YIIOPi JIeXKauu 1,244 ,010 ,370
8 3TMHAHHA Ta PO3TMHAHHA PYK Y BUCI 6,012 ,042 3,622
9 Buc Ha 3irHyTHX pyKax ,970 ,029 ,391
10 CTpI/[60K Y BOBXUHY 3 MicCLIs 4,183 ,067 61,262
11 Crpubxu 3 HagbaBKamMm -,627 ,009 -,738
12 O1jiHKa yacoBMX ITapaMeTpiB Pyxy, 5 ¢ 1,153 -,004 3,202
13 Ouinka yacoBuUX mapameTpiB pyxy, 10 ¢ 1,755 ,000 4,068
14 Ouinka yacoBUX apameTpiB pyxy, 20 ¢ 2,356 ,010 3,276
15 OniHKa COpUITHATTA CUTOBMX ITapaMeTpiB PyXiB, 1/3 -1,367 ,041 -,207
16 OniHKa CHpUITHATTA CUTOBUX ITapaMeTpiB PyXiB, 1/2 4,044 -,006 ,636
17 O1njiHKa CHpUITHATTA CUIOBMX NTApaMeTpiB PyXiB, 2/3 2,995 -,022 ,529

(Constant) -349,655

Horo». Xyomnui I Kypcy mokasyioTb Kpallli pe3ynbTaTi
y Tectax NeNe 5, 15. Xnomnui I Kypcy 1okasyrooTh Kpaiui
pesynbrati y Tectax NeNe 3, 4, 8,9, 10, 17.

[ yrouneHHs po36iKHOCTeN B QYHKI[iOHA/IbHI
i pyxosiit migrorosnenocri xnomnuis I i II kypcis npo-
BeJIeHMIT IVCKPUMIHAHTHUI aHasIi3 ([uB. Tab/. 2-5).

ITepira kaHOHIYHA QYHKIis IOSCHIOE Bapialiio pe-
synpraTiB Ha 100,0 %, 110 CBifYMTD PO IX BUCOKY iH-
¢dopmarusHicTh (guB. Tabmn. 2). Koedinient xopemnamnii
MDK pO3paXyHKOBMMM 3HaYEHHAMM AMCKPUMIHAHTHOI
¢$yHKIIT | MOKa3HMKaMM HaJIeXXHOCTI 1O Tpyny piBHUI
r=0,999 i cCBig4nTh NPO BUCOKY NPOrHOCTUYHICTH IEp-
moi KaHOHIYHOI ¢yHKUil. BracHe 3HaueHHSA HepInoi
KaHOHIuHOI QyHKIiI cBifunTh Mpo BRano mixibpani
KoedilieHTH B Hill.

Y Tabmuii 3 HaBefeHMIT MaTepian aHami3y KaHO-
HiuHOi QyHKIiN. [Tepumit psAKOK MICTUTh 3HaYeHHA
A = 0,001 Ta craTMCTUYHY 3Ha4ymicTh p = 0,001 mna
BCHOTO HabOpy KaHOHIYHMX QyHKIii. [Tepura GpyHkuis
Ma€ BUCOKY JUCKPUMIHaHTHY 3[JaTHICTb i 3HaYE€HHA B
iHTepIpeTalii BiJHOCHO reHepalbHOI CYKYITHOCTI.

Y tabmuii 4 HaBemeHi KoeillieHTH KaHOHIYHOI
muckpuMiHaHTHOI QyHKuii. HopmoBani koedirnien-
TU JNO3BOJIAITD BUSHAYUTY CIIiBBiJHOIIEHHSA BKIALY
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3MIHHMX B pe3y/IbTaT GYHKIL. 3 Hall61IbIIM BK/IaoM
B KaHOHIUHY QYHKIII0 BXO#ATh 3MiHHI NeNe 4 «IIpoba
CepkiHa, 2 daza», 5 «[Ipoba CepkiHa, 3 Ppasa», 6 «Hos-
HMKOBMII Oir 4X9», 8 «3TMHAHHA Ta PO3TMHAHHA PYK Y
BUCi», 10 «CTpubok y goBxuHy 3 micus, 16 «Orninka
CIIPUITHATTA CU/IOBMX IIAPAaMETPiB PyXiB, ¥2», 17 «OniH-
Ka CIPUIHATTA CUIOBUX IIapaMeTpiB pyXiB, 2/3», Aki
XapaKkTepu3yioTh QYHKIiOHA/NbHY, KOOPAMHALINHY i
CUIOBY IiATOTOBNEHICTD X1onuis I-II KypciB Konemxy.
CrpyKTypHi KoedillieHTV IUCKpUMiHaHTHOI PYHK-
1ii BKa3yloTb Ha 3B’A30K 3MiHHMX 3 ¢QyHKIi€ew. Tak,
byHKIisA HaIOIIBII CYyTTEBO 3B sA3aHa 31 SMiHHUMY, sAKi
XapaKTepu3yoTb QyHKI[iOHATbHY MiiTOTOB/IEHICTD (N
3, 4, 5 «IIpoba CepkiHa»), KOOpPAMHALIHY 1 CUIOBY
niproroseHicTb (Ne 15 «OLjiHKa COPUITHATTS CUTIOBUX
HapaMeTpiB pyXiB, 1/3»,Ne 8 «3r1MHaHHA Ta pO3TMHAHHA
PYK y BuCi», 9 «Buc Ha 3irHyTux pykax», 10 «Crpubok
y HoBXMHY 3 Micu). Ha ocHOBi HecTaHZapTM30BaHMX
KoeillieHTiB 37iMICHIOETBCS PO3IOA/ X/IOMNIiB Ha IPy-
111 33 PYHKIIIOHATBHOIO i PyXOBOIO IiATOTOB/IEHICTIO.
Y Tabnuui 4 HaBeneHi pe3ynbraTy Kaacudikaiii
rpy1, 100 % panux knacudikoBano BipHO. OTXe, AMC-
KpPUMIiHAaHTHUII aHa/li3 [JO3BO/IMUB JaTU BIifIIOBifb Ha
MUTAHHA: HACKIZIBKU JOCTOBIPHO MOXXHO BifinmnTu
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Ta6mmus 4. Pesynpratn Knacudikanii rpyn

IIpornosoBana HalneXHiCTb 10 TPyIIN

3HayeHHA QyHKLIT

Kypc (Bix, poxn) Bcboro ..
B IIEHTPOifaX rpyn
I II
o I 100,0 ,0 100,0 -27,312
0
II ;0 100,0 100,0 27,312

Canonical Discriminant Fusctiona 1
Kype = 1

Biaan = 5501
o fee. = 075
N=12

bararomipne sHaueHHA

Canonical Discriminant Function 1
Hype = 2

7]
of

T T
&3 % q E L1

bararomipHe 3HaueHHA

Puc. 1. Ipadiune BinoOpaxkeHHs pe3ynbrariB Kinacugikanii

OfMH KJIac Biff iHIIOro 3a HAOOPOM 3aIPOIIOHOBAHMX
3MIHHMX; SKi 3 OUX 3MIHHUX Hal1Oi/1bII CYTTEBO BILIN-
BAIOTh Ha PO3pi3HEHHs KIIACiB; MO AKOIO K/Iacy Haje-
XUTb 00’€KT Ha OCHOBi 3HaYeHb AMCKPUMIHAHTHUX
3MiHHMX?

Ipadiunmit marepian HaBemeHUi Ha puc. 1 cBif-
YUTh IPO IIIIBHICTD 00’€KTIiB y KOXHIN rpymi i mpo
BMPa3Hy MeXy MiX HuMU. Lle nae MOXIMBICTb CTBeEp-
mKyBary, mo kmacugikania xmomui I i IT xypcis xo-
TIEIKY MOXK/IMBA Ha OCHOBi P€3Y/IbTaTiB T€CTYBaHHA
3a HaBefleHOW Oarapeero TectiB. Xmonui I i IT kypcis
KOJIeIKY 3a PYHKIIiOHAaIbHOIO 1 PyXOBOIO Ii/ITOTOBIE-
HICTIO CTaTUCTUYHO JOCTOBIPHO BifJpi3HAIOTbCA OfVH
BiJl OJTHOTO.

Anckycia

HasepeHi pesynbraTul CBif4aTh, 10 AYICKPYMIiHAHT-
HUII aHaJIi3 TO3BOJIAE PO3Mi3HATY CTaH (YHKI[iOHA/Ib-
HOI i pyxoBol miprorosnernocri xmonuis I i II kypcis
KOJIEIKY 3a pe3y/lbTaTaMi TeCTYBaHHS i JOIOBHIOIOTD
[aHi IPO BUKOPUCTAHHSA AUCKPUMIHAHTHOI QYHKII B
knacudikanii yIHiB 32 KOOPMHALIHOI 1 CUTOBOIO
migrorosnenicrio (Ivashchenko, Khudolii, Iermakov,
Bartik & Prykhodko, 2018; Ivashchenko, Khudolii,
Iermakov, Veremeenko & Lopatiev, 2018), piBHeM Ha-
BueHOCTi ¢ismunux Bupas (Ivashchenko, Iermakov,
Khudolii, Cretu, & Potop, 2017). Takox, sk i B po6oTax
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IBamenko (2017), Ivashchenko, Iermakov and Khudolii
(2017) Mu cnocrepiramm BUCOKY AMCKPUMIHAHTHY i
IPOTHOCTMYHY 3/JaTHICTb OTPUMAaHUX QYHKIIiN B OL[iH-
1i pyHKIiIOHATBHOI i PyX0BOi MiATOTOB/IEHOCTI.

J7s NpaKTMYHOTO 3aCTOCYBaHHA pe3y/NbTaTiB
OUCKPUMMIHAaHTHOTO aHali3y BUKOPUCTOBYHOTbHCA He-
CTaHZIapTM30BaHi kKoedillieHTN KaHOHIYHOI AUCKPUMI-
HaHTHOI GyHKii (11B.Tabm. 3). ViMoBipHicTb TOTO, 1110
TeAKNIA BUIIaIOK HaTeXUTh N0 MPOTrHO30BaHOI TPy,
PO3PaXOBYETbCA Ha OCHOBI Mi/ICTAHOBKM Y IMCKPUMi-
HaHTHY (yHKIi0 3Ha4eHb HAOOPY 3MiHHUX, fAKi BifIO-
BifaloTh gaHOMY BunNafKy. IlopiBHAHHA OTpMMaHHUX
P€3yNbTaTiB 3 BEIMYMHOIO LEHTPOIMIIB la€ MOXK/IMBICTh
BU3HAYUTHU TPYIy 0 AKOi BiZHOCUTBCA Pe3yIbTaT
(Tabim. 4).

BucHOBKM

Ha ocHoBi kaHOHIYHNX Koe(illieHTiB AUCKpMUMi-
HaHTHOI yHKuii MoxxnMBa Knacugikanisa xmonuis I i
IT kypciB KonmemKy 3a piBHeM QyHKIIIOHa/IbHOI Ta py-
XOBOI IiITOTOB/IEHOCTI BifITIOBiIHO [O iX BiKY, 10 Ma€
IpaKTUYHe 3HAYEHHSI U151 pO3pOOKM epeKTUBHUX IPO-
rpaM ¢i3MyYHOI MiIrTOTOBKY X/IOIILIIB KOTEXiB.

CTpykTypHi KoedilieHTV AUCKpUMiHaHTHOI PyHK-
nii Hat6iNbII CYyTTEBO 3B’A3aHA 31 SMIHHMMM, fAKi Xa-
PaKTepu3yITh QYHKIIOHAIbHY Mi;rOTOBIEHICTD (Ne 3,
4, 5 «IIpo6a Cepkina»), KOOpAMHALIHY i CUIOBY mij-
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roToBeHicTh (Ne 15 «O1iHKa CIPUITHATTS CUTOBUX Ia-
pameTpiB pyxiB, 1/3», Ne 8 «3r1MHaHHA Ta pO3TMHAHHA
PYK Yy BUCi», 9 «Buc Ha 3irHyTux pykax», 10 «Crpubéokx
y BOBXMHY 3 Micis). Ha ocHOBI HecTaHjapTH30BaHMX
Koe(illieHTiB 3/1iMICHIOETbCS PO3MOAIN X/IONIIIB Ha IPYy-
M 332 PYHKIIIOHAIBHOIO i PyXOBOIO Hi/ITOTOBJIEHICTIO.

BaAauyHoCTI

JocmigKeHHs BUKOHAHO 3TiJHO IJIAHY HayKOBO-
mocmigHoi pob6oru MiHicTepcTBa OCBiTH i HayKu, MO-

Jlitepatypa

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.
https://doi.org/10.7752/jpes.2017.s1023

Ivashchenko, O.V,, Khudolii, O.M., Iermakov, S.S., &
Prykhodko, V.V. (2018). Coordinating abilities:
recognition of a state of development of 11-13 years
old boys. Pedagogics, Psychology, Medical-Biological
Problems Of Physical Training And Sports, 22(2), 86-91.
https://doi.org/10.15561/18189172.2018.0204

Masliak, LP., & Mameshina, M.A. (2018). Physical health
of schoolchildren aged 14-15 years old under the
influence of differentiated education. Pedagogics,
Psychology, Medical-Biological Problems Of Physical
Training And Sports, 22(2), 92-98.
https://doi.org/10.15561/18189172.2018.0205

Xymoniit, O.M., & IBamenko, O.B. (2014). MoznenoBaHHs
HpolieCy HaBYaHHSA Ta PO3BUTKY PYXOBUX 37IiOHOCTeN
y piteit i mipitkis: Monorpadis. Xapxkis: OBC, 320.

IBamenko, O.B. (2016). MogenoBaHH: mpotecy GisuIHOro
BUXOBaHHsI WIKO/sIpiB: Monorpadis. Xapkis: OBC.

Ivashchenko, O., Khudolii, O., Iermakov, S., Lochbaum, M.,
Cieslicka, M., Zukow, W., Nosko, M., & Yermakova,
T. (2017). Methodological approaches to pedagogical
control of the functional and motor fitness of the girls
from 7-9 grades. Journal of Physical Education and
Sport (JPES), 17(1), 254-261. https://doi.org/10.7752/
jpes.2017.01038

JIax, B.JM. (2000). [IBuraTenbHble CIIOCOOHOCTM MIKOMbHM-
KoB: OCHOBBI TeOpUM U MeTOAUKM pasButusd. M.: Tep-
pa-Cnopm, 192.

JIsax, B.JA. (2001). TecTsl y ¢pm3ndeckoM BOCIUTAHUN
HIKONBbHUKOB. M.: Quskynomypa u cnopm, 114.

Cepriesnxo, JLIIL., Yekmapboba, H.I', & XamxnHos, B.A.
(2012). ITcuxoMOTOpMKa: KOHTPOJIb Ta OLIIHKA PO3BUT-
Ky : [HaBuanbumit moci6buuk]. Xapxis : OBC, 270.

Ivashchenko, O., Khudolii, O., Iermakov, S., Veremeenko,
V., & Lopatiev, A. (2018). Power abilities: recognition
of the level of development in girls aged 12-14
years. Pedagogics, Psychology, Medical-Biological
Problems of Physical Training and Sports, 22(3), 142-
148. https://doi.org/10.15561/18189172.2018.0305
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nogi i copTy YKpainu 3a temoro 13.04 «MopentoBaHHA
Ipoliecy HaBYaHHSA Ta PO3BUTKY PYXOBUX 3[i0HOCTeI!
y mireit i mipmiTkiB» (2013-2014 pp) (HOMep fep>kaBHOI
peectpanii 011U002102).

KoHdnikT iHTepecis

ABTOp 3aABIA€ HpO BiACYTHICTH KOHQIIKTY
iHTepecis.

References

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.
https://doi.org/10.7752/jpes.2017.s1023

Ivashchenko, O.V., Khudolii, O.M., Iermakov, S.S., &
Prykhodko, V.V. (2018). Coordinating abilities:
recognition of a state of development of 11-13 years
old boys. Pedagogics, Psychology, Medical-Biological
Problems Of Physical Training And Sports, 22(2), 86-91.
https://doi.org/10.15561/18189172.2018.0204

Masliak, LP,, & Mameshina, M.A. (2018). Physical health
of schoolchildren aged 14-15 years old under the
influence of differentiated education. Pedagogics,
Psychology, Medical-Biological Problems Of Physical
Training And Sports, 22(2), 92-98.
https://doi.org/10.15561/18189172.2018.0205

Khudolii, O.M., & Ivashchenko, O.V. (2014). Modeliuvannia
protsesu navchannia ta rozvytku rukhovykh zdibnostei
u ditei i pidlitkiv: Monohrafiia. Kharkiv: OVS, 320.

Ivashchenko, O.V. (2016). Modeliuvannia protsesu fizychnoho
vykhovannia shkoliariv: Monohrafiia. Kharkiv: OVS.

Ivashchenko, O., Khudolii, O., Iermakov, S., Lochbaum, M.,
Cieslicka, M., Zukow, W., Nosko, M., & Yermakova,
T. (2017). Methodological approaches to pedagogical
control of the functional and motor fitness of the girls
from 7-9 grades. Journal of Physical Education and
Sport (JPES), 17(1), 254-261. https://doi.org/10.7752/
jpes.2017.01038

Lyakh, V.I. (2000). Dvigatel'nye sposobnosti shkol'nikov:
Osnovy teorii i metodiki razvitiya. M.: Terra-Sport,
192.

Lyakh, V.I. (2001). Testy u fizicheskom vospitanii
shkol'nikov. M.: Fizkul'tura i sport, 114.

Serhiienko, L.P., Chekmarova, N.H., & Khadzhynov, V.A.
(2012). Psykhomotoryka: kontrol ta otsinka rozvytku :
[Navchalnyi posibnyk]. Kharkiv : OVS, 270.

Ivashchenko, O., Khudolii, O., Iermakov, S., Veremeenko,
V., & Lopatiev, A. (2018). Power abilities: recognition
of the level of development in girls aged 12-14
years. Pedagogics, Psychology, Medical-Biological
Problems of Physical Training and Sports, 22(3), 142-
148. https://doi.org/10.15561/18189172.2018.0305

TM®B, 2019, tom 19, Ne 1



Bbapunko M.T. MopiBHANbHa XapaKTepucTrKa pyHKLioHanbHOI i pyxoBoi nigroroeneHocti cryaeHTiB I-1l Kypcy konepxy

Ivashchenko, O., Iermakov, S., Khudolii, O., Cretu, M.,
& Potop, V. (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. https://doi.org/10.15561/18189172.2017.0506

Ivashchenko, O. (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.
https://doi.org/10.15561/18189172.2017.0203

Ivashchenko, O., Iermakov, S., & Khudolii, O. (2017).
The peculiarities of motor fitness’ classification
model of 6-10 years old girls. Pedagogics,
Psychology, Medical-Biological Problems of Physical
Training and Sports, 21(6), 260-265. https://doi.
org/10.15561/18189172.2017.0601

Ivashchenko, O., Iermakov, S., Khudolii, O., Cretu, M.,
& Potop, V. (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. https://doi.org/10.15561/18189172.2017.0506

Ivashchenko, O. (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.
https://doi.org/10.15561/18189172.2017.0203

Ivashchenko, O., Iermakov, S., & Khudolii, O. (2017).
The peculiarities of motor fitness classification
model of 6-10 years old girls. Pedagogics,
Psychology, Medical-Biological Problems of Physical
Training and Sports, 21(6), 260-265. https://doi.
org/10.15561/18189172.2017.0601

CPABHUTEJIbHAA XAPAKTEPUCTUKA OYHKLMUOHANIbHOWN
WU ABUTATEJIbHO NOATOTOBNEHHOCTU CTYAEHTOB

I-11 KYPCA KOJUTEAMA
bapunko M. I.

HoBomockoBcknmit kornek JJHeIIpOBCKOTO roCy/lapCTBEHHOTO
arpapHO-3KOHOMMIYECKOTO YHUBEPCUTETA

Pegepar. Crarpst: 9 c., 4 Tabm., 1 puc., 13 NCTOYHUKOB.

Henp mMccnemoBaHMsA — ONpeNENUTD
BO3MOXXHOCTb PAacIlO3HABAHMA COCTOSHMA (PYHKIIVO-
HaJ/IHOJ U JIBUTaTe/IbHON ITO/ITOTOBIEHHOCTU PeOsT
I-II KypcoB Komegyka Ha OCHOBE METOJ0/I0T MY MHOT'O-
MepHBIX CTaTUCTHK.

Marepuanpl M MeTOABI. B miccneoBaHnuy NpUHAIN
ydacrue pebsaTa I kypca (n = 10), I xypca (n = 10), xo-
Topble yyarcs B HoBoMockoBckoM Kosneske [JHenpos-
CKOTO TOCYHApCTBEHHOIO arpapHO-3KOHOMUYECKOTO
yHUBepcuTeTa. [In4 pellleHMs MOCTaBIeHHBIX 3ajay
OBbUIV ITPUMEHEHBI CIeAYIOLyie METO/IbI MCC/IeOBAHNA:
aHa/IM3 Hay4YHO-MEeTOAMYECKON NUTepaTyphl, Mefaro-
TMYecKoe TeCTUPOBAHME U METOMAbI MaTeMaTU4YecKoit
CTAaTUCTUKY 0OPabOTKM pe3y/IbTaTOB UCCIEJOBAHMA.

Pesynbrarel. [I14 mpakTUueCcKOro NMpUMeHEeHUs
pe3y/IbTaToOB JUCKPMMMHAHTHOTO aHAJIM3a MCIOJb-
3YIOTCS HeCTaHAApTU3MPOBaHHbIe K09 PUIMEHTHI
KaHOHMYECKON JMCKPUMMHAHTHO pyHKIMu. Bepo-
ATHOCTb TOTO, YTO HEKOTOPBIN C/Iy4all OTHOCUTCA K
IIPOTHO3MPYEMOI TPYIIIle pacCYUTHIBAETCA Ha OCHOBE
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IOJCTAaHOBKY B AVMCKPUMMHAHTHYIO (YHKLMIO 3HaYe-
HUIT Habopa IepeMeHHBIX, KOTOPble COOTBETCTBYIOT
maHHOMY ciy4ato. CpaBHeHNe IO/TyYeHHBIX pe3y/b-
TaTOB C BEIMYMHON LIEeHTPOUMIOB [1aeT BO3MOXXHOCTD
OIIpefleINTDb TPYIITY K KOTOPOJ OTHOCUTCSA Pe3y/NbTaT.
BoiBogpl. CTpyKTypHBIE KO3 UIVEHTH JUCKPU-
MUHAHTHOI QYHKIUY Harbosee CyIeCTBEHHO CBs3a-
HBI C TIEpEeMEHHBIMIY, KOTOpbIe XapaKTepu3yIT QyHK-
IMOHA/IbHYIO IIOJATOTOBIEHHOCTH (Ne 3, 4,5 «Hpo6a
CepkuHa»), KOOPAVHALMOHHYIO ¥ CU/IOBYIO IIOATO-
TOB/IEHHOCTH (Ne 15 «O1eHKa BOCIPUATHUA CUTOBBIX
IapaMeTPOB BIDKeHMIT, 1/3», Ne 8 «Crubanue n pas-
rubaHue pyK B Buce», 9 «Buc Ha COTHYTBIX pyKax», 10
«ITppDKOK B ymHY ¢ MecTa). Ha ocHOBe HecTanmapTH-
3MPOBAaHHBIX KO3 UINEHTOB OCYIIeCTBIACTCA pac-
IpefeNeHne peGsAT Ha TPYIIIBI 10 YPOBHIO (YHKIINO-
Ha/IbHOJL ¥ JBUTATE/IbHOI MOATOTOBIE€HHOCTH.
KimroueBble cmoBa: QpyHKIMOHATbHAA MTOATOTOB-
JIEHHOCTD, IBUTaTe/IbHAsA MIOATOTOBIEHHOCTD, IUCKPHU-
MUHAHTHBII aHamu3, pebsara I-1I kypcos komnemxa.
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COMPARATIVE OVERVIEW OF FUNCTIONAL AND MOTOR
PREPAREDNESS OF FIRST- AND SECOND-YEAR COLLEGE STUDENTS

Barylko M. G.

Novomoskovsk College of Dnipro State Agrarian and Economic University

Report. Article: 9 p., 4 tabl,, 1 fig.,13 sources.

The study objective is to determine the
possibility of recognizing the state of functional and
motor preparedness of first- and second-year male
college students, using multidimensional statistical
methods.

Materials and methods. The study involved first-
year (n = 10) and second-year (n = 10) male students of
Novomoskovsk College of Dnipro State Agrarian and
Economic University. To achieve the objective set, the
study relied on the following research methods: analysis
of scientific and methodological literature, pedagogical
testing, and methods of mathematical statistics for pro-
cessing research results.

Results. For practical application of discriminant
analysis results, unstandardized canonical discriminant
function coefficients are used. The probability of a case
belonging to the predicted group is calculated based on

substitution of values of variables for the corresponding
case into the discriminant function. A comparison of
the obtained results with centroid values makes it pos-
sible to determine the group the result belongs to.

Conclusions. Discriminant function structure co-
efficients are most closely related to variables that char-
acterize functional preparedness (No. 3, 4, 5 “Serkin’s
test”), coordination and strength preparedness (No. 15
“Evaluation of perception of motion strength param-
eters, 1/3”, No. 8 “Arms’ bending and straightening in a
hanging position”, 9 “Bent-arm hang’, 10 “Standing long
jump”). The division of boys into groups by functional
and motor preparedness is carried out on the basis of
unstandardized coefficients.

Keywords: functional preparedness, motor prepar-
edness, discriminant analysis, first- and second-year
male college students.
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3AHATb BOJIEMBOJIOM HA KOOPOUHALINHY
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AHoTanisa

MerTa BOCTiTKeHHS — BYBYUTY PiBeHb PO3BUTKY KOOPAMHALIIHMX 31i0HOCTel! fiByaT 15 poKiB Ta Bu-
3HAYMTH JIOTO BIUIMB Ha AKICTb BUKOHAHHA OCHOBHUX irpOBUX MPUITOMIB, CHEIVI(IYHUX I/ BOIEOOTY.
Marepianu i meTopu. [1/151 BUpilleHHs TOCTABIEHNX 3aBAaHb OY/IM 3aCTOCOBAHI TaKi METOAN: aHAII3 Ta
y3arajabHeHHA IaHMX HayKOBO-MeTOAMYHOI JIiTepaTypH, Mefjlaroriyie TeCTyBaHHA Ta METOAY MaTeMaTuy-
HOI CTaTMCTUKY OOPOOKY pPe3y/IbTaTiB FOCTIIKEHH.

Pesynprarn. KoHcTaTyl0unit eKCIIepUMeHT BUABMB HEOCTATHI piBeHb KOOPAMHALIHUX 3116HOCTEI! ¥
miB4ar 15 pokiB. Y mporeci KOMIIZIEKCHOTO KOHTPOJII0 KOOPAVHALIHOIL iATOTOBIEHOCTI AiBYaT 15 pokiB
BCTAHOBJIEHI CTATMCTUYHO JOCTOBIPHI 3MiHM 3a BCiMa IMOKa3HMKaMu B 060x rpymax (p < 0,05). Crocrepi-
Ta€THCS TEHEHIIIS O GI/IbIIOro MOKpaIeHHs PpesynbTaTiB B eKCIepUMeHTaNbHil rpymni. CnocTepiraerbes
3HAYHUIT IPUPICT IIOKA3HUKIB BUKOHAHHA TUIIOBYX Ji/IA irpOBOI AisI/IbHOCTI BIIPaB, 3alIpOIIOHOBAHNX Ha-
BYa/IBHOIO ITPOrpaMoIo 3 isnyHOI Ky/IbTypu IpodiNbHOrO piBHA.

Bucnosku. HaBefieHi pesy/braTyt KOMIIEKCHOTO TI€arOriYHOrO TeCTYBaHH: KOOPAMHALITHUX 3116HO-
CcTeil AiBYaT 15 POKiB MOXKHA B ITOfA/IbIIOMY BYKOPUCTATH SIK OCHOBY J/Is1 PO3POOKY eKCIIepUMeHTaIbHIX
IIporpam, 1o CIIpAMOBaHI Ha ONTUMi3allifo polecy $i3MYHOro BUXOBaHHA YYHIB CTAapIIMX K/IaciB.

KnrouoBi cnoBa: ciopTuBHi irpu, Bonmeitbos, KoopanHariiHi 3ai6HoCTi, fiBuara 15 pokis.

Bctyn

OpHuM i3 BaXX/IMBUX KPOKIB BXOKeH-
Hs YKPAIHCBbKOI CMCTEMM 3arajibHOi cepeHbOl OCBiTU
1o €BpONENChbKOTO OCBITHBOIO IIPOCTOPY € TpaHC-
dbopmania crapuroi mkom Ha npodinpHy. CyTHICTIO
npodibHOrO HaBYAHHA 32 CIOPTMBHUM HAIPAMOM
BUCTYIIA€ MOIMOIeHe BUBYEHHS KOHKPETHOTO BULY
CHOPTY B 3araJbHOOCBITHIN IIKOJi 3a MORYIbHUM
NPMHLUIIOM, 11O OPi€EHTY€E OpraHi3alil HaBYaJlIbHO-
rO IpoLecy Ha O3HallOMJI€HHA CTapIIOK/IACHUKIB 3
OCHOBHUMU popMamu npodeciiiHol AisIMbHOCTI BUN-
TenA (pisudHOI Ky/IbTypu abo TpeHepa 3 BUAY CIIOPTY,
00paHOro B IIKOMI SIK MPOQIIbHOTO, a TAKOX Ha Mif-
BUIL[eHHs CIIOPTUBHOI MaliCTEPHOCTI B 0OpaHOMY BUJi
¢isKy/IBPTypHO-0310pOBYOi @60 CIIOPTUBHOI {isANMBHOC-
Ti (EpMornoBa, IBanoBa, Cmoriyc Ta iH., 2010; Boiiro-
B4, & Thirenpbka, 2011; Bacumamko, KoBanenko &
JIosoBa, 2012; lanuesa, 2014; quxmnii, 2015).

© Mapuenko C.I, luxanosa A.I, 2019.
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Y 3B’AI3KY 3 LJVIM, CTa€ aKTYa/IbHOIO IpobieMa I10-
IIYKY IUIAXiB e()eKTVBHOTO BUKOPUCTAHHSA 3ac00iB BO-
eit60y /11 pO3BUTKY KOOPAMHALIHUX 3[i6HOCTeI!
Ta (GOPMYBaHHAM PYyXOBUX HaBMYOK JiiBUar 15 pokis.

MopepHisalia 3MicTy OCBiTM BMMAara€ HIMPOKOI
eKCIIepMMeHTa/IbHOI anpoballii HaBYaIbHMX IIPOTPaM.
Hapyanbpua nporpama 3 ¢i3u4Hoi KynbTypu (mpo-
¢binbHNIT piBeHb) peKOMeH/[ye HaB4aJbHOMY 3aKja-
Iy obupary oguH abo fekinbka (He Oinble ABOX B
OIHOMY Kiaci) BUAiB (i3KyIbTypHOI HifAIBHOCTI A
BUBYeHHA y 10-11 K1acaX, BUXOfA4M i3 moTped Ta 1mo-
6a)xaHb YYHIB, YMOB i MaTepia/bHO-CHIOPTUBHOTO 3a-
6esneyeHHs (Epmornosa, IBanoBa, Cmoriyc Ta iHmm,
2010).

Baxxnuse Micne y cucremi pi3sMYHOrO BUXOBaH-
Hs IIKO/MAPIB Ha/leXNUTb Bonmeibomy. Lleit Bupx crop-
TY BK/IIOUEHMII AK CAMOCTIViHUII pO3JiN y IIporpamu 3
¢isn4HOI KyIBTYypH CepefHiX 3araTbHOOCBITHIX MIKinT
(Benses, 2004; Kpynesny, [Iarnenko, Typunk, Kpas-
YeHKo, Yemeiiko, Jlakisa, JemenkoB, [anyeBa & [oH-
yapeHko, 2010; €pmonosa, IBanosa, Cmorniyc Ta iH.,
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2010). Bomneit6on € ofHicI0 3 OCHOBHUX 1 HEBiJ EMHUX
YJaCTUH 3MICTY YpOKiB (isnuHOI KynbTypH, akynbTa-
TUBHUX 3aHATH, Qi3Ky/IBTYPHO-03JOPOBUNX 3aXOfiB i
CIIOPTUBHMX PO3Bar B PEXVMi YPOYHUX Ta I103aypoy-
HMX GOpM 3aHATD 3 (PisUYHOI KyIbTypy MKO/ApiB (Bo-
pomait, 2011). Bin xapakTepusyeTbcsi BICOKOIO [IHA-
MIiYHICTIO, IOCTI/IHUM KOHTPOJIEM IIepeMilljeHb M si4a
i TpaBILiB, CBOEYaCHMM pearyBaHHAM Ha PisHOMaHiTHI
30BHIIlIHI i BHYTPIIlIHI NofipasHuKN. besnepepBHa 3Mi-
Ha CTPYKTYpM i 3MiCTy irpoBOI B3a€EMOJIi CIIOPTCMEHIB
BJMMAara€ IBUJKOIO pearyBaHHsA Ha [iii CyIpOTUBHUKA,
OITMMAJIBHOTO PiBHA PO3BUTKY PYXOBUX 3Ji0HOCTEI,
NPOBIJHVMH 3 SIKUX € KOOPHVHALiNHI, IIBUIKICHO-CH-
JIOBi, CIIPUTHICTb, TOYHICTD, CTpM6yquTb, piBHOBara Ta
inmi (Kammpus, bypues & Hasapenko, 2009; bypues,
2011).

Mema po6omu — BUBYUTHU PiBeHb PO3BUTKY KOOP-
AVMHALITHMX 34i6HOCTel AiBYat 15 poKiB Ta BUSHAYUTHI
JIOTO BIIIMB Ha AKICTb BUKOHAHHA OCHOBHUX irpOBMX
HpUITOMIB, ClielipIYHNX AJIs BOTIENOOITY.

Martepianu i meToan

Yuacnuuxu 0ocnioxenHs. Y BOCTIIPKeHHI IPUITHSIN
ydacTp miB4yata 10-x xmaciB 3OII Ne167 m. Xapkosa
(n = 20), BigHeceHi 3a CTAaHOM 3[J0POB’sl IO OCHOBHOI
MeIMYHOI TPYIIN.

Opeanizayisi docnioncenHs. s BOCATHEHHSA TIO-
CTaBJIEHOI MeTM Ta PO3B’A3aHHA 3aBJaHb OYB IIpOBe-
TeHMIT MefjaroTidyHNii eKCIIEpMMEHT 3a pe3y/bTaTaMu
SKOTO 3po0jIeHO aHaji3 BIUIMBY 3aco0iB Bojeitbomny
Ha IMHAMIiKy PO3BUTKY KOOPAMHAILIHMX 3Hi6HOCTE
miB4ar 15 pokKiB. ¥ mpoleci eKCIepuMEHTY peecTpy-
Ba/IMCh TOKa3HUKM TecTiB: «HakupaHHA Kinblsa Ha
CTiliKy», TecT «bepri», TecT «boHEapeBcbKOro», TeCT
«Konmnosa», «YoBHUKOBUI 6ir 4X9 M» (Ceprieunxo,
2010), «ITepemaui ;BOMa pykamm 3Bepxy Oinsa cTiHm
CTOAYM [0 Hel 06/MYdYsAM i cimHOIO», «BepxHs mpsma
nogava y 3oHy 4-5 i3 5 cnpo6» (Epmonosa, IBaHOBa,
Cwmoniyc Ta inmi, 2010).

Memoou docnidncerns. Il BUpilleHHsI IOCTaBIIe-
HIIX 3aBJaHb Oy/IM 3aCTOCOBaHi Taki MeToAM: aHaIi3 Ta
y3arajbHEHHA JIaHMX HAayKOBO-METOHLMYHOI JIiTepary-
Py, IefaroriyHe TeCTyBaHHA Ta METOIY MaTEeMAaTUIHOI
CTaTUCTUKM.

Cmamucmuyunuti ananis. Y JOCIi>XKeHH] BUKOPUC-
ToByBanacA nporpama — IBM SPSS 23. JIna xoxxHO1
3MIHHOI PO3paxOBYIOTbCA HACTYIIHI CTaTUCTUKMU: Ce-
penHi sHaYeHHA, CTAaHJAPTHI BigXuaeHHs, t-KpuTepin
CTBIOJIEHTA JU/ISI He3a/IeKHUX BIOOPOK.

[Tpotokon gocmimKeHHs OyB 3aTBepKeHnit ETmd-
HMM KOMiTeTOM XapKiBCbKOTO HalliOHaJIbHOTO IIefja-
roriynoro yHisepcurery imeni I.C.CkoBopoan. Kpim
TOTO, AiTH Ta ixHi 6aTbky ab60 3aKOHHI OIiKyHM Oymu
nmoBHicTIO iHbOpMOBaHi PO BCi 0COOMUBOCTI HOCTI-
IDKeHHs, a IiAINCaHNl JOKYMeHT Ipo iHPOpMOBaHY
3rofiy 0y/o OTpMMaHO Bif ycix 6aTbKiB.

24

Pe3ynbTaTn fOCNiA>KeHHA

Pe3ynbTaTy eKCIIepMMeHTY, 10 BUBYA€E e(eKTNB-
HiCTb BIUIMBY 3ac00iB BO/EN00TYy Ha PO3BUTOK KOOP-
AMHALIHUX 3A4i06HOCTe #iBYaT 15 pOKiB HaBefeHi y
tabmii 1. [TokasHUKM TeCTYBaHHA KOOPAMHALIHIX
31i6HOCTell MOPIBHIOBAINCD 3 OL[iHOYHMMY HOPMATH-
Bam1 3anponoHoBanuMu Ceprienko (2010), Epmorno-
Ba, IBanoBa, Cmoriyc Ta inmi (2010).

AHaji3 pe3ynbTaTiB Ha MOYATKY MEArOTiTHOTO eKC-
IIepUMEHTY IT0Ka3aB, 1[0 KOOPAMHALiIHI 3i6HOCTI Y fii-
BYarT 15 poKiB pO3BMHEHI HEMOCTATHDO. Bi/IbIIiCTD i3 HUX
Majy Hu3bKuit — 16,43 %, Huoxde cepeiHboro — 21,43%
cepenHit — 27,14%, Buie cepegaboro — 22,14% Ta
BUCOKMIT — 12,86% piBHI pO3BUTKY KOOpAVMHALITHIX
3pi6HOCTeit. Oco6MMBO Iie CTOCYETbCs 3i6HOCTI 10 36e-
PeXeHHA CTiNfKOCTi o3y (cTaTMyHa piBHOBAra) y TecTi
«boHpapeBcbkoro» (HM3bkmit — 35%, HIDKYe cepeHbO-
ro — 30%), 35i6HOCTI 1o AUdepeHiI0BaHHS IPOCTOPO-
BO-YaCOBUX ITApaMeTpiB PyXiB y TecTi «{oBHMKOBMIT 6ir
4x9 m» (Hu3bKUit — 60%, HIDKYe cepeHbOro — 5%),
30i6HOCTI 10 3arajIbHOI KOOPAVHOBAHOCTI PyXiB pyKa-
M y tecTi «Konmosa» (Hikde cepegaboro — 40%) Ta
3mi6HOCTI 10 OLiHKM i perynALil AuHaMiYHMX i TpocTo-
pOBO-4acoBUX IIapaMeTpiB pyxiB y TecTi «HaknpmanHA
KiZIbIIA Ha CTiMIKy» (um3bkuit — 20%, HIDKYE CepemHbO-
ro — 10%).

Kpim Toro, HeoOXiHO 3a3HaYNTH TOCTATHIIT piBEeHb
BUKOHAaHHA TUIIOBMX [ irpoBOI JifANMbHOCTI BIIPaB,
3okpema «Ilepemadi 1BoMa pykamm 3Bepxy 6inA cTiHm
CTOAYM O Hel OOMUYYAM i CIUMHOW» (HVDKYe ceper-
Hboro — 20%, cepepninn — 20%, BuiLe cepefHbOTO —
30% Ta Bucokuit — 30%) ta «BepxHboi npsamoi mopayi
y 30HYy 4-5 i3 5 cripo6» (Hipk4e cepefHboro — 20%,
cepepnin — 30%, suie cepegaboro — 30% Ta BHCO-
kuit — 20%). JKopgHa yyeHuIs He BUKOHa/Ia IaHi BIpa-
BJ Ha HU3bKOMY piBHi. BifiMiuaBcA OCTaTHbO BUCOKMIL
IpOSIB 3iOHOCTI O 3ara/IbHOI KOOPAHOBAHOCTI PYXiB,
nudepeHIioBaHHA MBUAKICHO-CUIOBUX IIapaMeTpiB
npy 3MiHi monmoxkeHHs Tina y tecti «bepmi» (cepen-
Hil1 — 45% Ta Buie cepefHbOro — 30%) i 3Ai6HOCTI KO
OLIiHKM i perynAnii AMHaMi4HMX i IPOCTOPOBO-YaCOBUX
napameTpiB pyxiB y TecTi «HakmupgaHHA KibLig Ha CTil-
Ky» (cepenniit — 20%, Buie cepegaboro — 20% Ta
BuCcOKUi1 — 30%).

Y mporeci KOMIIEKCHOTO KOHTPOJ/IIO KOOPAMHA-
Li/fHOI MiATOTOBNIEHOCTI AiBYaT 15 poKiB BCcTaHOBIEHI
CTaTUCTUYHO IOCTOBipHi 3MiHM 3a BCiMa IIOKa3HMKAMU
B 000x rpymnax (p < 0,05). Crnocrepiraerbcs TeHAEHIIis
1o 6i/IBIIIOTO MOKpAIleHHA Pe3y/IbTaTiB B eKCIIepUMEeH-
TaJIbHII IPYIIL.

3BepTa€ yBary, 3HauHMII NIPUPIicT IOKa3HUKIB BU-
KOHaHHA TUIIOBUX IS irpoBOi AiANIBHOCTI BIIpaB 3a-
IPOIIOHOBAHMX HAaBYa/IbHOIO NPOrpPaMolo 3 (isnvHOl
KyZIbTypu npodinbHoro piBH#A, 3okpema «Ilepemaui
[BOMa pyKaMM 3BepXy Ol CTiHM cTos4M jo Hel 06-
ANY4YAM i cimHoW» Ha 77,78% Ta «BepxHboi npAMoi
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nigrotoBneHicTb giBuar 15 pokis

Ta6mmus 1. EdextuBHicTh BIUIMBY 3ac00iB BOJIEIO0/y Ha pO3BUTOK KOOPAMHALIIHMX 3[i6HOCTel! fiiBYaTl5 pokiB

Pizunusa Mpupicr
Ne HasBsa recty Ipymn o mics B IIOKa3HMKAX Sd P ‘yP t p
d+m °
1 Haxstasss ki1 wa criiiy €r 8,4 3,6+ 0,27 0,84 42,86 13,5  <0,05
(pasm) KT 8,6 2,4+0,22 0,70 2791 10,854 <0,05
, Tect «Bepri» 3a 1 xB €r 20,8 25,2 4,4 40,37 1,17 21,15 11,854 <0,05
() KT 21 23,8 2,8 + 0,42 1,32 1333 6,725 <0,05
€r 11,49 10,38 1,11 +0,13 0,41 9,66 8,572  <0,05
3 Tect «Kommnosa» (c)

K[ 11,44 10,79 0,65 + 0,05 0,15 568 13,619 <0,05
\ Tecr «Bompapescoxoron 3 saxpu- €L 15,5 18,7 3,2+ 0,65 2,04 2065 4,951 <0,05
TIMH ounMa (c) KT 15,1 17,4 2,3+ 0,33 1,06 1523 6,866 <0,05
. YommmKonsii 6ir 4X9 €r 12,33 11,62 0,71 + 0,09 0,28 5,76 8,115 <0,05
(0) KT 12,26 11,91 0,35 + 0,04 0,14 2,85 8,174 <0,05
Tlepenaui gBOMa pykamu 3Bepxy €T 1,8 1,4+ 0,22 0,70 7778 6,332 <0,05

6 6114 cTiHM cTOSYM 1O Hel 0Ommy-
wam i crsoro (kinekicrs cepii) KD 1,7 2,7 1,0 +0,21 0,67 58,82 4,743 <0,05
] Bepxis nipama nogasa y somy 4-5 €L 1,5 2,8 1,3 +0,26 0,82 86,67 4,993 <0,05
i3 5 cnpo0 (kinbKicTh momaganb) K 1,6 2,3 0,7+ 0,15 0,48 4375 4583 <0,05

£0,05;9= 2,26

nopayi y 300y 4-5 i3 5 cipo6» Ha 86,67% B eKcIiepu-
MEeHTa/IbHiil rpyni. JlaHi MOKasHUKYN NepeBUILTYIOTh
3HAYEHHSA IPUPOCTY IOKA3HUKIB KOHTPO/IbHOL TPYIIN
Ha 18,96% Ta 42,92 % BimnoBigHO.

JlocTaTHPO BMCOKi 3MiHM Pe3y/IbTaTiB y eKcIle-
PMMeHTaIbHIN Ipymi crocrepiramuck y 3ai6HOCTI 10
OLIiHKM i perynAnii AMHaMi4YHMX i TPOCTOPOBO-Yaco-
BMX ITapaMeTpiB pyXiB y TecTi «Hakupanua Kinbusd Ha
CTiliKy» Ha 42,86%. PisHMIIA NpupOCTy NMOKa3HUKIB
MIOPiBHAHO 3 KOHTPOJIbHOIO I'PYIO0 cKnagae 14,95%.

Y rectax «bepmi» Ta «boHIapeBCbKOr0» BinOYINCh
MOMITHO HIDKYi npupocTu. Ilicia npoBefeHHA KOHT-
POJIBHOTO TECTYBAHHA PE3Y/IbTaTH €KCIIEPVIMEHTA/Ib-
Hoi rpyny 3MiHMmMch Ha 21,15% i 20,65% BigmoBigHO.
PisHnua mix rpynamu ckinana 7,82% ta 5,42%.

HajimMeHmmI MO3SUTUBHNI IPUPICT TOKAa3HMKIB Ha
5,76% B excriepuMeHTanbHil i Ha 2,85% B KOHTpOJIb-
Hilt rpymax BifoyBcs B «JoBHMKOBOMY 6iry 4x9 mM» i Ha
9,66% B excriepMMeHTa/IbHill i Ha 5,68 % B KOHTPONbHI
rpynax y tecti «Konmmosa». MoX/1uBo Ije OB s13aHO 3
HU3bKUM DiBHEM PO3BUTKY IIBUIKICHO-CUTIOBOI BU-
TPMBA/OCTi Ta BOIbOBYUX SAIKOCTEN Y JIiBYaT.

Aunckycia

OrpumaHi pesynpTaTu [OIOBHIOIOTb BiJOMOCTI
IIPO 0COOMMBOCTI PO3BUTKY KOOPAMHALIHUX 3116HO-
creit y mkossapis (JIsx, 2000, 2006; Mapuenxo, 2008) Ta
HifTBepIKy0Th Bocnifxenna Jlaxa (2006), Isamen-
Ko (2016), mo 3 15 go 17-18 pokiB IPOJOBKYETHCA
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HOZIa/IBIINIT PO3SBUTOK KOOPAMHALIHMX 34i0HOCTEI,
IMiC/IA 9acTKOBOI cTabimisanii y mepiof; CTaTeBOro J0-
3piBanHa. Tomy, LinecnpsMoBaHe BJOCKOHAJeHHS
KOOP/IMHALIIHUX 3i0HOCTe Y CEHCUTHBHI mepiogyn
iXHBOTO PO3BUTKY JO3BONNTD Ha 6ib1II AKiCHOMY piBHi
3aCBOIOBATY apceHa/l TeXHIYHUX MPUIOMIB IPU Y BO-
neti6orn i epeKTMBHO 3aCTOCOBYBATM IX Y 3MaraibHii
TiSATBHOCTI.

PesynbraTy negaroriyHoro TecTyBaHH: KOOpAMHA-
niftHNMX 3gi6HOCTel AiBYaTl5 poKiB B 1iIOMY CBig4aTh
IIpO HEJOCTATHIll piBeHb IX PO3BUTKY, IO LOIIOBHIOE
maHi orpumasni Ivashchenko, Yermakova, Cieslicka and
Zukowska (2015), Ivashchenko, Khudolii, Yermakova,
Iermakov, Nosko and Nosko (2016).

IligTBEp/>)KEHO i PO3MIMPEHO YABIEHHA, LIOMNO
npobnemn edeKTUBHOCTI LIMPOKOTO BUKOPUCTAH-
Hs iTpOBOTO Ta 3MarajabHOTO METOAY B PO3BUTKY Ta
BJIOCKOHA/IEHHI KOOPAMHAIHUX 37[iOHOCTEI IIKOIS-
pi (Benses, 2004; JIax, 2006; Bypues, 2011; Xygomnii
& Ipamenko, 2014). JIax (2006) 3BepTae yBary Ha Te,
1[0 OiIBLIICTD BIIPaB PeKOMEHJOBAHUX JUII PO3BUTKY
KOOPAMHALITHNX 3[i0HOCTell MOXKHA MPOBECTU LIMMU
MeTOAMI.

Orpumasi pani cniBnajganoTb 3 BucHoBKkamu Ka-
mupuHa, bypresa ra Hasapenka (2009), Pion, Fransen,
Deprez, Segers, Vaeyens, Philippaerts and Lenoir
(2015), Myasp Makinoyg (2014) mpo Te, o Haitbinb-
mnit epekT y popMyBaHHI e/leMEeHTIB TeXHiKM Ipu y
BOJIENIO0JT MOXKe Oy THU JOCATHYTO IPY aKIIEHTOBAaHOMY
BIUIMBI BIIpaBaMy KOOPAMHALIHOTO Xapakrepy. IIpn
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LIbOMY [OLiIbHO IIOENHYBATH BUMKOHAHHA BiNOBIif-
HUX Qi3MYHMX BIPAB i3 OCHOBHMMU TeXHIYHUMM TIPU-
niomamn (Boichuk, Iermakov, Kovtsun, Pasichnyk, V.,
Melnyk, Lazarenko, Troyanovska & Kovtsun V. (2018).

BucHOBKM

AHaji3 cy4JacHOI HayKOBO-MeTOAMYHOI jiTepa-
TYpU HO3BOIVUB 3 ACYBATH, 1J0 PO3BUTOK KOOPAMHA-
LiTHUX 3Hi6HOCTE € OfHIE 3 HalBaXK/IMBIINX Ta
HeBiJj EMHMX CK/Ia[JOBUX IIPOLECYy IMiATOTOBKM IOHMX
BOJIENIOOICTIB i JaB 3MOTY Hifi6paTy KOMIUIEKC TeCTiB
OLIiHKM KOOPJAMHALIiMIHOI IiATOTOBJIEHOCTI Y BilIIOBif-
HOCTI 50 BiKOBUX, CTaTeBUX i crielubiqHMX [/Is1 BOJIei-
601y ocobnmmBoCTeil.

Ha movaTky IefaroriyHoro eKClepuMeHTy Oinb-
IIiCTh YY€HULb Malay HU3BKUIL, HIDKYE CEPEJHBbOTO,
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ABUTATEJIbHbIE CITOCOBHOCTU: OCOBEHHOCTU BINAHUA
3AHATUN BOJIENBEOJIOM HA KOOPOUHALUOHHYIO
NOArOTOBJIEHHOCTb AEBYLUEK 15 JIET

Mapuenko C.J., [IsixanoBa A.J1.

XapbKOBCKIII HAIIMOHA/IbHbIN nefarorndecknii yausepcuteT uMmenn [.C. CkoBopozbl

Pedepar. CraTps: 6 c., Tab. 1, 22 MICTOUHUKOB.

Ienpb nccnegoBaHna — U3yIUTh YPOBEHD Pas3-
BUTHA KOOPHVHALMOHHBIX CIIOCOOHOCTEN JieBylLIeK 15 et u
OIIPeieNINTD €TO BIIAHYE HAa Ka4eCTBO BBIIIOTHEHVI OCHOBHBIX
UTPOBBIX IIPUEMOB, CHENMPITIECKIX IS BOTEO0TA.
Marepuanpl M MeTOAbI. [I1 pellleHNs1 IOCTABIE€HHbIX
3aja4y ObUIM NMPUMEHEHBI CIefyolue METOHbl: aHaIu3 U
o6o011eH1e JaHHBIX HayYHO-METORMYECKON TUTepaTypHl,
Teflarornyeckoe TeCTUpPOBaHME ¥ METO[bl MaTeMaTNIeCKO
CTaTUCTVIKY 06PabOTKY Pe3y/IbTaTOB VICC/IEHOBAHMISL
Pesynbrarpl. KoHCTaTHpyomuil 3KCIIepUMEHT BBLABUI
HeJJOCTaTOYHBIIf YPOBEHb KOOPANHALIMOHHBIX CIIOCOOHOCTEI!
y meByuIek 15 jeT. B mpoljecce KOMIIIEKCHOTO KOHTPOTA KO-
OpAMHAIMOHHO} MOATOTOBIEHHOCTH JieBYIleK 15 /et ycTa-
HOBJIEHBI CTaTUCTNYECKN JOCTOBEPHbIE MI3MEHEHM 110 BCeM

IoKasare/sM B obeyx rpynmax (p < 0,05). HabmogaeTcs Ten-
HeHLMA K OO/MbIeMy YIy4IIeHNI0 pe3y/IbTaToB B 9KCIIEpU-
MeHTanbHOM rpynme. ObpaiiaeT BHUMaHNe, 3HAYNTETbHbII
IIPMPOCT TIOKa3aTesIell BBIITOTHEHVA TUIIMYHBIX [/ UTPOBO
[esATeNIbHOCTU YIPAXXHEHWIT, IPEJIOKEHHBIX Y4eOHOIt mpo-
IpaMMOIi 1o (PUBUIECKOIT KYIbType MPOGUIBHOTO YPOBHA.

Brisoppi. [IpuBenennble pesynbraTbl KOMIUIEKCHOTO I1e-
Jaroru4eckoro TeCTUPOBaHMA KOOPAMHAIOHHBIX CIIOCO0-
HOCTeN IeBYIIEK 15 j1eT MOXKHO B Jla/ibHEIIEM MCIIOIb30BaTh
KaK OCHOBY J/Is pa3pabOTKY SKCIIEPUMEHTA/IBHBIX IIPOTPAMM,
HAINpaB/IeHHBIX Ha ONTMMMU3ALNIO Ipoliecca (HUSUIECKOTO
BOCIIMTAHNSA YYALIMXCA CTAPLUINX K/IACCOB.

KmroueBble cmoBa: CHOPTUBHBIE UTPBI, BOTE60I, KOOp-
AMHALMOHHBIE CIOCOOHOCTH, AeBYLIKY 15 feT.

MOTOR ABILITIES: PECULIARITIES OF EFFECTS OF VOLLEYBALL
TRAINING ON COORDINATION PREPAREDNESS OF GIRLS AGED 15

Marchenko S.1., Dykhanova A.IL

H. S. Skovoroda Kharkiv National Pedagogical University

Report. Article: 6 p., 1 tabl., 22 sources.

The research purpose is to study the level
of coordination abilities development of girls aged 15 and
to determine its effects on the quality of performance of the
basic volleyball-specific techniques.

Materials and methods. To achieve the purpose set, the
following methods were used: analysis and generalization of
data of scientific and methodological literature, pedagogical
testing, and methods of mathematical statistics for processing
research results.

Results. The confirmatory experiment revealed an
insufficient level of coordination abilities in the girls aged
15. In the process of comprehensive control of coordination
preparedness of the girls aged 15, the study observed statistically

significant changes of all indicatorsin both groups (p < 0.05). The
experimental group shows a tendency for greater improvement
of results. It is worth noting a significant increase in the
performance indicators of typical game exercises suggested by
the subject-centered physical education curriculum.

Conclusions. The presented results of the comprehensive
pedagogical testing of coordination abilities of the girls aged
15 can be further used as a basis for developing experimental
programs aimed at optimizing physical education for high
school students.

Keywords: sports games, volleyball, coordination
abilities, girls aged 15.
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AHoranisa

MerTa gocTimKeHHs] — BM3HAYUTHU BiKOBI 0COOMBINBOCTI PyX0BOI Ta (PYHKI[iOHA/IBHOI MiATOTOBIEHOCTI
XJIOTIIiB Ma/IOKOMIIJIEKTHOI Ci/TbCbKOI IITKOJIN.

Marepianu i MeTopu. Y mocnifkeHHi mpuitHAMM ydactb xmomnni 7 (n=8),8 (n=7)i9 (n = 6) xnacis. [lna
BUPilIEHHSA IIOCTAB/IEHNX 3aBJJaHb 6y)m 3aCTOCOBaHi TaKi METOMV JOCTII/I)KEHH : aHaJli3 HAYKOBO-METO-
IMYHOI TiTepaTypy, efarorivHe TeCTyBaHHA Ta METOAV MaTeMaTUYHOI CTaTUCTUKY 0OPOOKY pe3y/nbTaTiB
HOCTiKeHHs. Y IPOrpamMy TeCTyBaHHs YBIMIIIN 3araIbHOBIOMI TeCTH: YOBHMKOBMII 6ir 4X9M, 3TMHAH-
HA i pO3TMHAHHA PYK B YIOpi 7IeXKa4yy, 3STMHAHHA i pO3TMHAHHA PYyK Y BYCI, BUC Ha 3iTHYTUX pyKax, CTpU-
00K y JOBXMHY 3 MiCLifI, OLIiHKa YaCOBMX ITapaMeTpiB pyxy (dac 6iry 5, 10 ta 15 c. ). [yia owinku ¢yHKIfio-
HaJIbHOTO CTaHy 6y/u Bukopucrani npo6u llranre, Tenui i Cepkina.

PesynbraTi. AHani3 pyXoBoi MiITOTOB/IE€HOCTI X/IONIIB CiTbChKOI IKO/MU 7—-9-X K/IaciB OKa3aB, 110 X/IOII-
1Ii 7 KJIaCy € MEeHII TiAroToB/IeHi MOpiBHAHO 3 8 i 9 kmacoM. Xyonui 8 i 9 Kacy NOKas3yoTh Kpallli pe3y/b-
TaTy MPAKTUYHO 3a BCiMa Tectamu. CTaTMCTUYHO HOCTOBIPHI pO361XKHOCTI MK X/IOILAMM CIIOCTEpira-
I0TbCSA Y TeCTaX, AKi XapaKTepU3yIOTh BJIaCHE CU/IOBY IIiITOTOB/IEHICTD. 3a pe3y/IbTaTaMy (yHKIIIOHaTbHOI
IiTOTOB/IEHOCTI X/IOMLi 7-9 K/aciB OKa3y0Th BICOKI pesynbraty y npobax Illtanre Ta mpobax Cepkina
113.Y xmonuis 8 i 9 knacis GpyHKIioHaMbHMIT cTaH GYHKIHT AMXaHHA i KPOBOOOIrY OHAKOBMIL.
BucHOBKI. Y XJIONIIB CITOCTEPIraeThcsA BUCOKA AUHAMiKa (byHKuiOHanbﬂoro CTaHy (byHKui'l' IUXaHHA i
KPOBOOOIry, a TaKOXX PO3BUTKY B/IaCHe CMJIOBOI MifirotrosaeHocTi. Xyomnmi 8 1 9 kmaciB Bipi3sHAKTbCA cTa-
TUCTUYHO IOCTOBiPHO 3a OKa3HMKaMy KOOPAMHALI PyXiB i INBUAKICHOI cuy, 3a pe3yabTaTaMy iHIIMX
TECTiB Pi3HUIA Y TiITOTOB/IEHOCTi CTATUCTUYHO HE JOCTOBipHa.

Ha ocHoBi piBHsIHD perpecii (HeHOpMOBaHi KoeillieHTV KaHOHIYHOI AMCKPUMIHAHTHOI QYHKIIIT) MOXIIN-
BT PO3PAXYHOK PiBHA HiiTOTOBIEHOCTI IIKONAPIB. [IOpPiBHAHHA OTPUMAHOTO Pe3y/IbTaTy 3i 3HAYEHHAM
LEHTPOIIiB Ta€ MOX/IUBICTD PO3AIINTY IMIKOJAPIB Ha IPYIM 3a piBHeM mifrorosnenocti. Kmacudikarisa
XJIOII{iB 3a piBHEM PYXOBOI IIifTOTOB/ICHOCTI MOX/IVBA HA OCHOBI TeCTYBaHHsI BifHOCHOI cnn, 35i6HOCTI
70 YIIpaB/IiHHA pyXaMH i 3arajibHOi KOOpAMHALLL.

KnrouoBi croBa: xymomui 7-9 K/acis, ciibcbka MIKOA, GyHKIIOHAIbHA MiITOTOB/IEHICTD, PyX0Ba
ITiITOTOBJIEHICTh.

Betyn [Ipobrnema pyxoBoi aKTMBHOCTI po3IiAfanacsa
B pocnimkenuax Ivashchenko and Cieslicka (2016),

Y cydacHOMy CBITi BaIMBe SHadeH- Sahin, Ozgider and Gulcin (2011), Ivashchenko and

Hs1 Mae 30epeXXeHHs i 3MillHEHHs 3[JOpOB’s MIKOJS-
piB. IligBuieHHsA PyX0OBOI MiITOTOB/IEHOCTI Y4YHIB AK
CiTbCBKMX, TaK i MiChKUX IIKiJI Befle 7O 3MeHIIeHHs
3axBOpIOBaHb y Aireit. Graham, Holt and Parker (2013)
BKa3YIOTb, III0 KiHI[eBOIO MeTOI0 (i3sMYHOr0 BUXOBAH-
Hs B LIKOJIi € OpieHTalis MOJIOAI Ha mpolec (isnaHol
aKTMBHOCTI YIPOJOBX YCbOTO JKUTTS.

© Cewmxo 10.C,, 2019.
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Yermakova (2015). BcranoBneHo, 1o gitu, AKi MarTh
rapHy (i3nuHy Ta (QyHKIIOHAJIbHY MiATOTOBIEHICTD,
Kpallle IPUCTOCOBYIOTLCA [0 CY4aCHUX YMOB XKUTTS
Ta MAalOTh 3a/|OBIIbHUII piBeHDb (i3MYHOTrO 3JOPOB’A.
Sahin, Ozgider and Gulcin (2011) BkasyioTs, 1o AiTH,
0COO/IMBO XJIOMYYKY, SKi BUKOHYBAIM PeryIsapHY ¢i-
3UYHY JiANbHICTD, MalIy Kpally AKiCTb XUTTA 3 TOUYKU
30py QisMYHOro 30pOB’s Ta COLiaTbHNUX QYHKIiI.
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Panter-Brick, Todd, Baker and Worthman (1996)
BKa3yIOTb Ha Te, IO y JiTeil B CiIbCHKil MiCLIEeBOCTI
CIIOCTepiraeTbcsi BUCOKMII piBeHb (i3MIHOI aKTUBHO-
CTi Ta BOHM MAIOTb Oi/IbII BUCOKi MOKa3HUKM Pi3WIHOT
nigrorosneHocti Ta npanesgarHocTi. Tishukaj, Shalaj,
Gjaka, Ademi, Ahmetxhekaj, Bachl, ... Wessner (2017)
BiIMi4alOTBh, 110 CiNbCHKI MiJIIITKM IPOJAEMOHCTPYBa/IN
Kpally BiTHOCHY CMJIy PYK i IIBUAKICTb PyXy, ajle B
pe3ynpTaTax iHINMX PyXOBUX TECTiB CTAaTUCTUYIHO 3HA-
YYLMX BiIMiHHOCTE He BUABJIEHO.

Bcranosrneno, mo 3 BikoM B y4HIB pyXOBa ITi/[TOTOB-
JIeHICTb Mae TeH/ieHIIito mmigsuiyBarycs (Wagner, Worth,
Schlenker & Boes, 2010; Ivashchenko, Khudolii, Ilermakov
& Prykhodko, 2018). Lle mos’a3aHo 3 (i3naHNM pO3BUT-
KOM, BIUIMBOM YPOKiB (i3sVYHOI KyIbTypM Ta Iifi6o-
poM ¢isnunux Brpas (Ivashchenko & Yermakova, 2015;
Ivashchenko, Iermakov, Khudolii, Cretu & Potop, 2017).

Amnasis gaHUX BITYM3HIHUX Ta iIHO3EMHMX BUYEHMX
MI0Ka3aB, 110 MaTOJOCTi[[)KEHUM € PYXOBa MiJrOTOB-
JIEHOCTb y4YHiB CiIbCBKMX WIKiJI, TOMY NOPiBHA/IbHA
XapaKTepUCTMKa PyXOBOI IiZIrOTOB/IEHOCTI Y4HIiB Ciib-
CHKMX HIKi/I € aKTyaJIbHOIO.

Mema OocnidnenHs — BUSHAYUTH BIKOBi 0COOIUB-
JIMBOCTI PyX0BOi Ta PYHKIIIOHAaIbHOI HMi/TOTOB/IEHOCTI
XJIOTIIiB MaJIOKOMIIZIEKTHOI CiJIbChKOI IITKOJIN.

Martepianu i metogn

Yuacuuku docnioncennss. Y BOCTIIKeHH] IPUITHANN
ydacTb x1omii 7 (n = 8), 8 (n=7) 9 (n = 6) xacis. [litn
Ta ixHi 6aTbKy 6y iHdopMOBaHi Ipo Bci 0cOOMMBOCTI
TOC/Ii/KEHHS 1 Jjarm 3TOfy Ha y4acTb B eKCIIePVMEHTI.

Opeanizauis 0ocnionceHHs. [J1 BUpIilIeHHA TOCTaB/Ie-
HIX 3aBJIaHb OY/IV 3aCTOCOBaHi Taki METOAM JOCIi/KeH-
H:A: aHaJIi3 HayKOBO-METO[VYHOI JIiTepaTypH, Iefaroriy-
He TeCTyBaHHS Ta METOAM MAaTeMAaTMYHOI CTaTMCTUKN
06poOKN pesy/bTaTiB JOCTIPKeHHA. Y IUIaHyBaHHI J0-

CIIiJPKEHHA BUKOPMCTaHI KOHLENTYa/lIbHi HifiXomyu IO
PO3pOOKY IIpOrpaMy HayKOBUX AOCTIKeHb y (isndHO-
My BUXOBaHHi i criopri (Ammapus, 1978; Xynoniit & Ia-
IIeHKO, 2014). Y mporpaMy TecTyBaHHA YBIIIIIN 3araib-
HoBiftoMi Tectn (JIs1x, 2000; Xymoniit & IBamenxo, 2014):
JOBHVKOBMII 6ir 4X9M, 3TMHAHHA i PO3TMHAHHA PYK B
YIIOPi JIeXXauy, 3TMHAHHA 1 pO3IMHAHHA PYK Y BMUCI, BUC
Ha 3iTHYTHX PyKax, CTPUOOK Y ZOBXIHY 3 MICIisl, OL[iHKa
JacoBMX ITapaMeTpiB pyxy (4ac 6iry 5, 10 ta 15 ¢).

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

Cmamucmuunuii ananis. Y JOCifKeHHi BUKOpUC-
ToByBasacs nporpama — IBM SPSS 23. O6uncnioBanu-
CA TaKi MapaMeTpu: cepeliHE apupMeTNYHe 3HAYeHHA
Be/IMYMHY (X), CTAHAZAPTHE KBaJpaTHYHe BiIXMIeHHA
(s), ominka BipOTifHOCTI Pi3HUIl CTATUCTUYHUX TIO-
Ka3HMKIB 3a t-KpurepieM CTbIOfieHTa.

Y mpoueci ArcKprMiHaHTHOTO aHasi3y Oyna cTBO-
peHa IPOrHOCTMYHA MOJIEb I HATIEXKHOCTI 1O TPy
y BuUrnAni niHiHOI KoMOiHaWil npefikTOpHMUX 3MiH-
HUX, 110 3abesnedye HayKpammit nopin rpym. [ns
KO)XHOI KaHOHIYHOI AMCKpUMiHaHTHOI QyHKLiI po3pa-
XOBYBA/MCA TaKi CTAaTUCTUKN: B/laCHe 3Ha4eHHS, Bifjco-
TOK JAUCIIepcii, KaHOH{YHa KopersLis, 1ambpa Yinkca
(Wilks’ Lambda), x kxBagpar (Chisquare).

ITpoTokon gocnimpkeHHs 6yB 3aTBepKkennit ETny-
HIM KOMiTeTOM XapKiBChKOTO HalliOHaTbHOTO IIeflaro-
riggoro yHiBepcurety imeni I.C. CkoBopopu. [litn Ta
ixHi 6aTbKy OyIM MOBHICTIO TpoiHGOpPMOBaHi PO BCi
0COOMMBOCTI JOCTIIKEHHA Ta [Ja/y 3TOfy Ha y4acTb B
€KCIIEPUMEHTI.

Pe3ynbraTy foCnigKeHHA

Pesynbraty nopiBHAIBHOIO aHA/i3y PyXOBOI Iif-
TOTOBJICHOCTI XJIONLIB NojaHi B Tabmuiax 1-6.

Ta6muusa 1. IlopiBHAIBHMIT aHAII3 IOKa3HUKIB PyXOBOI HMi/[rOTOB/IEHOCTI X/IOMIB 7-8 KaciB

Ne 3/m Hassa tecty 7 (n=8) 8 (n=7) C.e peAne t P
X S X S pisHicTh
1. YoBHUKOBMII 6ir 4X9 M, 14,981 1,483 14,01 0,870 0,971 1,515 0,154
2. 3rMHAHHA i pO3TMHAHHA PYK B yIOpi 7e- 8,500 3,891 15,142 5,928 -6,642 -2,600 0,022
JKauu, pasu

3. 3TMHAHHA i pO3TMHAHHA PYK Y BUci, pasu 15,125 3,399 27,142 5429  -12,017 -5,215 0,000
4. Buc Ha 3irHyTHX pyKax, ¢ 31,443 8,298 32,402 7,622 -0,959 -0,233 0,820
5. CTpI/I6OK Y BOBXUHY 3 MiCLis1, M 1,608 0,255 1,741 0,154 -0,133 -1,192 0,255
6. OwniHKa yacoBMX apaMeTpiB (6ir 5 ¢), ¢ 3,341 0,629 4,948 0,861 -1,607 -4,166 0,001
7. OuiHka yacoBux mapametpis (6ir 10 ¢), ¢ 7,752 0,788 9,635 2,136 -1,883 -2,329 0,037
8. OuiHka yacoBux mapameTpis (6ir 15 ¢), ¢ 17,342 2,108 19,961 1,645 -2,619 -2,651 0,020
9. ITpo6a lranure, ¢ 21,698 3,245 31,114 5,981 -9,416 -3,863 0,002
10. ITpo6a Tenui, ¢ 20,952 4,620 23,814 4,231 -2,862 -1,244 0,235
11. ITpo6a Cepkina 1, ¢ 22,876 3,760 29,181 7,242 -6,305 -2,160 0,05

12. ITpo6a Cepkina 2, ¢ 22,237 3,122 24,727 4,882 -2,490 -1,193 0,254
13. ITpo6a Cepkina 3, ¢ 21,792 3,275 26,204 4,334 -4,412 -2,243 0,043
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Ta6mmus 2. ITopiBHAIbHMIT aHAJII3 IOKAa3HUKIB PyXOBOI Mi/ITOTOBIEHOCTI X/IONIiB 7-9 KIacis

Ne 3/m HasBa recty 7 (n=8) 2 (n=6) C.e pe.mm t P
X S X S pisHicTb
1. YoBHUKOBMIT 6ir 4X9 M, € 14,981 1,483 11,480 1,347 3,501 4,538 0,001
2. 3rMHaHHA i pO3IMHAHHA PYK B yIopi ne- 8,500 3,891 19,833 10,496 -11,333 -2,836 0,015
JKauu, pasu
3. 3ruHaHHA i pOSTMHAHHA PYK y BUCi, pasu 15,125 3,399 30,000 7,127 -14,875 -5,214 0,000
4, Buc Ha 3irHyTHX pyKax, ¢ 31,443 8,298 44,145 12,208 -12,702 -2,326 0,038
5. CTpI/I60K Y BOBXMHY 3 MicCLif, M 1,608 0,255 2,026 0,210 -0,418 -3,253 0,007
6. OuiHKa yacoBuX nmapameTpis (6ir 5 ¢), ¢ 3,341 0,629 5,508 0,431 -2,167 -7,223 0,000
7. Orjinka gacoBux mapamerpis (6ir 10 c), ¢ 7,752 0,788 11,016 1,086 -3,264 -6,539 0,000
8. Orrinka yacoBux mapamerpis (6ir 15¢),c 17,342 2,108 21,400 3,373 -4,058 -2,774 0,017
9. [Ipo6a Illranre, ¢ 21,698 3,245 31,395 9,022 -9,697 -2,836 0,015
10. ITpo6a Tenui, ¢ 20,952 4,620 27,601 10,161 -6,649 -1,653 0,124
11. ITpo6a Cepkina 1, ¢ 22,876 3,760 32,591 7,590 -9,715 -3,167 0,008
12. ITpo6a Cepkina 2, 22,237 3,122 26,080 7,794 -3,843 -1,278 0,225
13. ITpo6a Cepkina 3, ¢ 21,792 3,275 29,371 6,857 -7,579 -2,760 0,017
Ta6mmusa 3. ITopiBHAIBHMIT aHAJII3 NOKa3HYKIB PyX0BOI MifrOTOBIEHOCT] XTomniB 8-9 Kiacis
Ne 3/m HasBa recty 8(n=7) 9(n=6) C.e P e.m-m t P
X S X S pisHicTb
1. YoBHMKOBUII Oir 4X9 M, C 14,010 0,870 11,480 1,347 2,530 4,086 0,002
2. 3rMHaHHA i PO3TMHAHHA PYK B ymopi ne- 15,142 5,928 19,833 10,496 -4,691 -1,013 0,333
JKauu, pasu
3. 3TMHAHHA i pOSTMHAHHA PYK y BUC, pasu 27,142 5,429 30,000 7,127 -2,858 -0,821 0,429
4. Buc Ha 3irHyTHX pYKax, ¢ 32,402 7,622 44,145 12,208 -11,743 -2,116 0,058
5. CTpI/I60K Y BOBXMHY 3 Miclifl, M 1,741 0,154 2,026 0,210 -0,285 -2,818 0,017
6. OuiHKa YyacoBUX mapaMeTpis (6ir 5¢), ¢ 4,948 0,861 5,508 0,431 -0,056 -1,439 0,178
7. OuiHKa yacoBuX napametpis (6ir 10 ¢), ¢ 9,635 2,136 11,016 1,086 -1,381 -1,427 0,181
8. Ouinka yacoBux mapametpis (6ir 15¢), ¢ 19,961 1,645 21,400 3,373 -1,439 -1,003 0,338
9. ITpo6a IlItaxre, ¢ 31,114 5,981 31,395 9,022 -0,281 -0,067 0,948
10. ITpob6a Tenui, ¢ 23,814 4,231 27,601 10,161 -3,787 -0,904 0,385
11. ITpo6a Cepxkina 1, ¢ 29,181 7,242 32,591 7,590 -3,410 -0,828 0,425
12. ITpo6a CepkiHa 2, ¢ 24,727 4,882 26,080 7,794 -1,353 -0,382 0,710
13. ITpo6a CepkiHa 3, ¢ 26,204 4,334 29,371 6,857 -3,167 -1,012 0,333

AHaji3 pyXoBoi MiIFOTOB/IEHOCTI XJIONIiB CiTbChKOI
HIKO/N 7—9-X KJIACiB IT0Ka3aB, 1110 XJIOMLIi 7 K/IACy € MEHII
HiroTOB/IeH] OPiBHAHO 3 819 Kmacom. Ximommi 819 kma-
CYy NOKa3ylTb Kpallli pe3y/bTaTy MIPaKTUYHO 3a BCiMa
tectamu. CTaTUCTUYIHO JJOCTOBIpHI PO30DKHOCTI MiX
X/IOMIAIMU CIIOCTEPIraloThCsA Y TeCTaX, sAKi XapaKTepusy-
I0Tb B/IACHE CWJIOBY IIiITOTOBJIEHICTDb. 3a pe3ynbTaTaMu
¢yHKIiOHA/IBHOI MIATOTOB/IEHOCT X/T0MIIi 7-9 K/IaciB mo-
Ka3yloTh BUCOKI pe3y/nbTary y mpobax IlItanre Ta mpobax
Cepxkina 1 i 3. Y xronuis 8 i 9 x1aciB QyHKIIOHAIBHWI
cTaH (yHKUII ;MXaHHA i KPOBOOOITY OTHAKOBMIL.

[ns1 BUsBNIeHHs 0cOO/MMBOCTEl PyXxoBoi i QyHK-
I[{OHa/IbHOI HiATOTOB/IEHOCT] X/IoNLiB 7-9 KimaciB 6yB
NpOBElEHUI OUCKPUMiHaHTHMI aHanis. Ilepmra ka-
HOHiYHa (YHKIIif IOSCHIOE Bapialiilo pe3y/nbraTiB Ha
75,8%, npyra ¢yHKLia — Ha 24,2%, 10 CBif4NTh IpO
iX BUCOKY iH(pOpMaTUBHICTb (r, =0,949; r, = 0,862)
(muB. Tabn1. 4). MaTepianu aHasi3y KaHOHIYHMX QYHK-
i/l BKa3YIOTb Ha CTaTMCTUYHY 3HAYYLIiCTh IIEpUIO] Ka-
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HouivyHoi ynkmii (A, = 0,025; p, = 0,015). OTxe, mep-
IIa KAHOHIYHA (YHKI[iA Ma€ BUCOKY AUCKPUMIHAHTHY
3[IaTHICTD i 3HAYE€HHA B iHTepIIpeTalil BiTHOCHO reHe-
pasIbHOI CYKynHOCTi (Tabmmus 5).

Ta6mmua 4. KanoniuHa gyuckpuminaHTHa QyHKIiA. Brachi
3HaYEHHsA

Oynknisa BnmacHi % moscHenoi KymynatuBHMi r
3HaYeHHsA  Jucnepcii %

9,065 75,8 75,8 ,949

2 2,896 24,2 100,0 ,862

Ta6muus 5. KaHoHiYHa gycKpuMiHaHTHA QYHKILISL.
Bepudikaris

IlepeBipka JIam6pma Cryneni
dynxuin Vinkca X-Kpajpar cBOOOIM P

Big 1 mo 2 ,025 44,030 26 ,015

2 257 16,320 12 177
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Ta6mmusa 6. Kanoniuna guckpuminanTHa ¢yHKIis. Koedinientn

Hopmosani CrpykrypHi HenopmoBani
Ne 3/m HasBa Tecty KoedinieHTn KoedinieHTn KoedinieHTn
1 2 1 2 1 2

1. YoBHUKOBUII 6ir 4Xx9 M, ¢ -,017 1,498 -,371 ,291 -,014 1,179
2 i:;‘{“ma’;;: ]; POSIUHANHA PYK B YNOpLIe- ) 1)y 387 240 -,026 -,205 056
3 3rMHaHHA i pO3IMHAHHA PYK Y BUCI, pasu ,324 ,697 ,436 ,135 ,061 ,131
4 Buc na sirayTux pykax, ¢ 1,002 -,438 ,171 -,223 ,107 -,047
5 Crpubox Y HOBXUHY 3 MiCLISI, M ,076 ,475 ,266 -,184 ,357 2,222
6. Orlinka yacoBux napametpis (6ir 5 ¢), ¢ 1,490 323 ,494 ,094 2,214 ,480
7 Ouinka yacoBux napametpis (6ir 10 ¢), ¢ -,553 -,568 ,331 -,042 -,382 -,393
8 OuiHka yacoBux mapamerpis (6ir 15 c), ¢ ,674 -,516 ,252 ,002 ,280 -,214
9 ITpo6a IItanre, ¢ ,639 2,105 ,254 ,149 ,103 ,339
10. ITpo6a lenui, ¢ ,185 -2,328 ,143 -,062 ,028 -,355
11. ITpo6a CepkiHa 1, ¢ -1,940 -1,376 ,233 ,003 -,311 -,220
12. ITpo6a Cepkina 2, ¢ -1,196 ,493 ,107 ,001 -,224 ,092
13. ITpo6a CepkiHa 3, ¢ 2,920 1,443 ,230 -,027 ,602 ,298
Koncranra -19,420 -21,147

HopmoBasi koedillieHTV BKasyIoTh, 110 3 Hailbi/b-
IIVM BK/IaJIOM Y TIepIy KaHOHIYHY (YHKIIiI0 BXOIATD:
npo6a CepkiHa, TecT 2 «3TMHAHHA i pO3TMHAHHA PYK
B ymopi nexaum», TecT 6 «O1iHKa 9acoBuX Iapamer-
piB (6ir 5 ¢)». Lle cBigunTH PO Te, IO B OL{iHIN PiBHSI
¢$yHKIiOHa/IBPHOI i PyXOBOI HiATOTOBIEHOCTI HEOOXif-
HO OpieHTyBaTtucsa Ha (yHKIiOHAIbHI IPOOM, TeCTn
Ha BY3HA4YEHHA BiTHOCHOI CUJ/IM i YIIPaB/IiHHA pyXaMu
(Tabmmnsa 6).

CrpykTypHi KoedilieHTn mepuroi KaHOHIYHOI
AMCKpUMiHaHTHOI QYHKIii BKasyTh, 10 QYHKIiA
Hai16inbI 38’ A3aHa 31 sMiHHMMM: TecT 6 «O1jiHKa Ya-
coBuX napameTpis (6ir 5 ¢)» (0,494), TecT 3 «3ruHaHHA
i posruHanHA pyK y Buci» (0,436), Tect 1 «HoBHMKOBUI
6ir 4x9 m» (-0,371). OTxe, knacudikallis XIOMIIB 3a
piBHEM PYXOBOI IiIFOTOB/IEHOCTi MOXX/IMBAa HA OCHOBI
TeCTYBaHHSA BITHOCHOI cy, 37i0HOCTI /10 yrIpaB/iHHA
pyXaMmu i 3arajbHOI KOOpAMHALLL.

Amnani3 6araroMipHux cepenHix (ueHTpoinu) CBif-
YNTD, IIO 3 BIKOM MOMINIIYyeTbCA PYHKIIIOHAIbHA i Py-
XOBa IiITOTOBJIEHICTH XIomIIiB 7-9 kmaciB. Ha ocHOBI
piBHAHD perpecii (HeHopMOBaHi KoedilieHTN KaHO-
HiYHOI iucKpuMiHaHTHOI pyHKIIi) MOXKINMBMIT po3pa-
XYHOK PiBHA IiITOTOB/IEHOCTI IIKO/APIB, a MOPiBHAH-
HsA OTPMMAHOTO PE3Y/IbTaTy 3i 3HAYEHHAM LEHTPOINiB
JA€ MOXX/IMBICTD PO3JIINTY HIKO/IAPIB Ha IPYIIN 3a piB-
HeM IiITOTOBI€HOCTI.

Aunckycia

OrpyMaHi pesy/IbTaTi XapaKTepyu3yITh 0COOMMBOC-
Ti PyXOBOI MirOTOB/IEHOCTi YYHIB CEpENIHbOrO IIKi/b-
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Horo BiKy i sonoBHI0IOTH faHi Ivashchenko, Iermakov,
Khudolii, Cretu and Potop (2017), Ivashchenko, Khudolii,
Iermakov and Prykhodko (2018).

Y xmoniiB 7-9 KimaciB CiZIbChKOI ITKOMM CIIOCTeE-
piraerbcsa BuUCOKa AMHaMiKa (PyHKIIOHA/JTBHOTO CTaHY
¢byHKLil auxaHHA i KpoB0oOoOiry. 3a QyHKILIOHANTBHOIO
IMifATOTOBJIEHICTIO XJIONIi OLIIHIOIOTbCA AK 340POBI.
dyHKIjioHa/NIbHA MiATOTOBNIEHICTh Oi/IbII BUCOKA Y
xomuiB 8 i 9 kmacis («IIpo6a Illtanre», «IIpoba Cep-
KkiHa 1» Ta «[Ipo6a CepkiHa 3»), ane xonmi 8 i 9 kmacis
pearyoTh OJHAKOBO. Y XJ/IONLiB CIIOCTEPIra€TbCA BU-
COKa IMHaMiKa B/IacCHe CM/IOBOI MiITOTOB/IEHOCTi.

HasepeHi Buile faHi JONOBHIOIOTD Pe3y/IbTaTU [O-
CITiZKEHHA 0COOMMBOCTEl PyXOBOI Mi/frOTOBIEHOCTI
mkonspiB cepenuix kmaciB (Ivashchenko, Khudolii,
Yermakova & Veremeenko, 2018; Ivashchenko,
Iermakov, Khudolii, Cretu & Potop, 2017).

JVICKpMMiHaHTHUI aHa/i3 JO3BONMNB BUABUTY, 1O
Hai1611p11 iHPOPMATUBHMMY IIOKAa3HUKAMY PYXOBOI
IIiITOTOBIEHOCTI XJTOMIiB 7—9 Kj1aciB € TecT 6 «OIiHka
yacoBux mapametpis (6ir 5 c¢)» (0,494), tect 3 «3ru-
HaHHA i po3TMHaHHA pyK y Buci» (0,436), Tect 1 «HoB-
HUKOBUI 6ir 4x9 mM» (-0,371). Orxe, Knacudikaris
XJIONLIB 3a PiBHEM PYXOBOI ITiZITOTOB/IEHOCTI MOXX/TMBA
Ha OCHOBI TeCTYBaHHS BiJHOCHOI ¢y, 34i6HOCTI 1o
YIPaBIiHHA PyXaMM i 3aranbHOi KooppuHanii. Hase-
TieHi laHi JOIIOBHIOIOTD Pe3yNAbTaTy JOCiIPKEHHA 0CO-
6/1MBOCTeT PyXOBOI Hi/ITOTOB/IEHOCT] JiTell B CiNMbChKi
micuesocri (Panter-Brick et al., 1996, Tishukaj et al.,
2017).

BcTaHOoB/IEHO, 110 3 BIKOM IOMIMIIY€EThCA (PYHKIIIO-
Ha/IbHA i pyXOBa IiJIrOTOBJIEHICTh X/IONLiB 7-9 K/aciB.
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Ha ocHoBi piBHAHB perpecii (HeHOpMOBaHi Koedilyi-
€HTV KaHOHIYHOI AVICKPUMIHAHTHOI YHKIIiI) MOXJIN-
BUJ PO3PaxyHOK PiBHA MiIrOTOBJIEHOCTI MIKONIAPIB, a
MOPiBHAHHA OTPUMAHOTO pe3y/NbTATy 3i 3HAYEHHAM
LIEHTPOIRIB Ja€ MOX/IMBICTD PO3AUINTY LIKOAPIB Ha
TPy 3a piBHeM HigroTosnaeHocTi. OTpuMaHi gani mifg-
TBEP/PKYIOTb €()eKTUBHICTh BUKOPUCTAHHS JUCKPUMi-
HAaHTHOTO aHaji3y [/ OLiHKM CTaHy HiJTOTOB/IEHO-
cti mwkossipiB (Ivashchenko et al., 2016; Ivashchenko,
Khudolii, Iermakov & Harkusha, 2017).

Iloganpmnx po3BifOK BMMAarae IOPiBHsA/NbHA Xa-
PaKTEepPUCTHUKA PYXOBOI IiJTOTOBIEHOCTI CiIbChKMX i
MiCBKMX Y4YHiB CEPeJHbOrO LIKi/TbHOTO BiKY.
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HocTi. Xmonui 8 i 9 KmaciB BiipisHAIOTbCA CTaTUCTUY-
HO JJOCTOBIpPHO 3a IOKAa3HMKaMM KOOpAMHALIl pyxiB i
MIBUAIKICHOI CU/IH, 3a pe3y/lbTaTaMy iHIINX TeCTiB pis-
HMULIA Y HiITOTOB/IEHOCTI CTaTUCTUYHO HE JOCTOBipHa.
Ha ocHoBi piBHAHD perpecii (HeHOpMOBaHi Koedi-
IIiEHTY KaHOHIYHOI AMCKpUMiHAaHTHOI QYHKIII) MOX-
JIMBUI PO3PaXyHOK PiBHA IiITOTOB/IEHOCTI IIKOMAPIB,
a MOPiBHAHHSA OTPMMAHOIO Pe3y/NbTaTy 3i 3HAYeHHAM
LEHTPOIIiB JJaE MOXXJIMBICTb PO3MINUTU LIKOIAPIB
Ha rpynu 3a piBHeM migrorosneHocti. Knacudikamis
XJIOIILiB 3a piBHEM PYXOBOI IiATOTOB/IEHOCTI MOXK/INBA
Ha OCHOBI TECTyBaHHA BiJHOCHOI CMJIN, 3mi6HOCTI mo
YIIpaBIiHHA pyXaMM i 3arajibHOI KOOpAMHaIlil.

KoHdnikT iHTepecis

ABTOp 3asAB/IfA€ NPO BiACYTHICTb KOHQMIKTY
iHTepeciB
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Cemko 10.C. MopiBHANbHa xapaKTepnCcTNKa pyxoBoi Ta pyHKLiiOHaNbHOI NiAroToBNEHOCTI XNonuiB 7-9 Knacis
MaJIOKOMJIEKTHOI CiIbCbKOT LWKONM

CPABHUTEJIbHAA XAPAKTEPUCTUKA OBUTATEJIbHON
N OYHKUMOHANIbHON NOArOTOBNIEHHOCTU PEBAT
7-9 KJIACCOB MAJIOKOMJIEKTHOWN CEJIbCKOW LUKOJbI

Cemko 10.C. KpbicnHCcKuMi y4e6HO-BOCIIUTATeNbHBI KOMIUIEKC «O611e06pasoBaTebHOE
yde6Hoe 3aBenenue [-III cryneneit» borogyxoBckoro paiioHHOro coBeTta

Pedepar. Cratps: 7 c., 6 Tabm1., 18 MCTOYHNKOB.

Ilenp MccmegoBaHNA — ONpENeINTb BO3PAaCTHbIE
0COOEHHOCTH IBUTATEIBHON U (QYHKIMOHA/IBHO IO/ -
TOTOBJIECHHOCTM PeOSAT MaJTOKOMIUIEKTHON CelTbCKON
ILIKOJIBL.

Matepuainbl M1 METOABI. B riccienoBanmny npuHsm
yuyactue pebsita7 (n =8),8 (n=7) u 9 (n = 6) xnac-
coB. [/ pellleHNs IOCTABIEHHBIX 3afiad ObUIM IIPU-
MeHeHbI CIefyIollie METOMBI MCCIETOBAHMS: aHAMN3
HayYHO-METOINYECKOII INTePaTyphl, Nefarorndeckoe
TECTMPOBAHME U METOMbI MAaTeMaTUIeCKOl CTAaTUCTH-
K11 00pabOTKM pe3ynpTaToB MCCaefoBaHus. B mpo-
rpaMMy TeCTMPOBaHMs BOLUIV OOIeM3BECTHDIE TECTHI:
4e/THOYHBI Oer 4x9 M, crubaHue u pasrubaHue pyk
B yIOpe JiexXa, crubaHue u pasrnbaHue pyk B BuCe,
BUC Ha COTHYTBHIX pYKaX, IPbDKOK B JIMHY C MeCTa,
OlLleHKAa BpeMEHHBIX IIapaMeTpOB [IBIKeHUA (BpeMs
6era 5, 10 1 15 ¢ ). JI7is1 oLjeHKM (PyHKI[MOHATBHOTO CO-
CTOAHMUA ObUIM MCToNb3oBaHbl MpoOsl IllTanre, [enun
u CepKnHa.

PesynpraThl. AHaNMNM3 ABUTATENIbHOI IOATOTOB-
JIEHHOCTHU PeOsT CeNbCKON MIKOMBI 7—9-X KIacCoOB MO-
Kasas, 4To pebsiTa 7 K/lacca MeHee IOATOTOBJIEHBI 10
cpaBHeHuIo ¢ 8 u 9 kmaccamu. Pebsara 8 un 9 kmacca
IIOKa3bIBAIOT JIYYIIMe Pe3y/lIbTaThl MPAKTUYECK!U IO
BceM TecTaM. CTaTUCTUYeCKU JOCTOBEPHbBIE Pa3InunsA
MeXJy pebsTaMy HabOIOAI0TCA B TECTAX, XapaKTepu-
3YIOLINX COOCTBEHHO CUTIOBYIO IIOATOTOB/IEHHOCTD. I10

pesynbTataM (yHKIMOHAIbHON MOATOTOBIEHHOCT
pebsTa 7-9 K/IaCCOB ITOKa3bIBAIOT BBICOKME Pe3yIIbTa-
TbI B Ipo6ax Illtanre n mpo6ax CepkuHa 1 1 3. Y pebsar
8 1 9 KmaccoB PyHKUMOHANIBHOE COCTOsIHYE QYHKIMI
IbIXaHMA Y KPOBOOOpAIeHNA OfVIHAKOBO.

BoiBoabl. Y pebAT HabmofgaeTca BbICOKAA JIUHA-
MIKa (YHKLIMOHAIBHOTO COCTOSHMA (PYHKLIMY JbIXa-
HIIS Y KPOBOOOpaIlieHN s, a TAK)XXe Pa3BUTUA COOCTBEH-
HO CUJIOBOII IIOATOTOB/IEHHOCTH. Pe6siTa 8 1 9 Kiaccos
OT/INYAIOTCS CTATUCTUYECK TOCTOBEPHO I10 TTOKa3aTe-
JIAM KOOPJVMHALVN JBVDKEHUI ¥ CKOPOCTHO CUJIBL, 11O
pesy/IbTaTaM APYTUX TeCTOB Pa3HMIA B IOATOTOBJIEH-
HOCTM CTaTUCTUYECK! He JOCTOBEpHa.

Ha ocHoBe ypaBHeHMIT perpeccun (HEHOPMUPO-
BaHHbIe K03 (PMULIMEeHTH KaHOHMYECKON AMCKPUMIU-
HAHTHOJ (PYHKILINY) BO3MOXKEH pacyeT YPOBHS MOATO-
TOBJIEHHOCTY LIKO/IbHUKOB. CpaBHEHVE ITOTy4eHHOTO
pesynbTaTa co 3Ha4YeHMeM IIeHTPON/OB aeT BO3MOXK-
HOCTb Pa3feNNnTb IIKOIbHIKOB Ha I'PYIIIBI IO YPOB-
HIO MOATOTOBNMeHHOCTU. Knaccudukanus pedbsat mo
YPOBHIO IBUTATe/IbHOI MOATOTOBIEHHOCTV BO3MOXK-
Ha Ha OCHOBE TeCTMPOBAHNUA OTHOCUTETbHON CHJIBL,
CIIOCOOHOCTM K YIPABJIEHUIO ABVDKEHVAMU U 0O01Lel
KOOPAVHAIUIL.

KmroueBbie cmoBa: pebara 7-9 K/I1accoB, CebCKas
IIKO/IA, (PYHKIMOHA/IbHAS TTOATOTOB/IEHHOCTD, JIBUTA-
Te/IbHas IOJTOTOBIEHHOCTb.

COMPARATIVE OVERVIEW OF MOTOR AND
FUNCTIONAL PREPAREDNESS OF 7™-9™ GRADE
BOYS OF RURAL UNDERFILLED SCHOOL

Semko Yu.S.

Krysyne Educational Complex «General Education Institution
for Levels I-1II» of Bohodukhiv District Council

Report. Article: 7 p., 6 tabl., 18 sources.

The study purpose is to determine
the age-related peculiarities of motor and functional
preparedness of boys studying at a rural underfilled
school.

Materials and methods. The study participants
were boys of 7" grade (n = 8), 8" grade (n = 7), and
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9% grade (n = 6). To achieve the purpose set, the study
used the following research methods: analysis of scien-
tific and methodological literature, pedagogical testing,
and methods of mathematical statistics for process-
ing research results. The test program consisted of the

well-known tests: “Shuttle run 4x9 m”, “Arms’ bending
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and straightening in a lying position”, “Arms’ bending
and straightening in a hanging position”, “Bent-arm
hang’, “Standing long jump”, “Evaluation of movement
time parameters (running time 5, 10 and 15 seconds)”.
“Stange’s test”, “Genci’s test”, and “Serkin’s test” were
used to evaluate the functional state.

Results. The analysis of motor preparedness of the
7"-9% grade boys of a rural school showed that the 7
graders are less physically fit compared to the 8- and
9h-graders. The 8th-9th grade boys show the best re-
sults in almost all the tests. There are statistically signifi-
cant differences between the boys in tests characterizing
strength preparedness. According to the results of func-
tional preparedness, the 7*-9" grade boys show high
results in “Stange’s test” and “Serkin’s test” 1 and 3. The
8" and 9" grade boys have the same functional states of

respiratory and circulatory functions.

Conclusions. The boys show a high dynamics of
functional state of respiratory and circulatory func-
tions, as well as of strength preparedness. The 8" and 9™
grade boys statistically significantly differ in the indica-
tors of motor coordination and speed strength. By the
results of other tests, the difference in preparedness is
not statistically significant.

Regression equations (unstandardized canonical
discriminant function coefhicients) allow to calculate
schoolboys’ level of preparedness. A comparison of the
obtained result with centroid values makes it possible
to divide schoolboys into groups by their level of pre-
paredness. A classification of boys by the level of motor
preparedness is possible based on relative strength, mo-
tor control ability, and general coordination tests.

Keywords: 7"-9" grade boys, rural school, func-
tional preparedness, motor preparedness.
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Abstract

The purpose of the study is to determine the peculiarities of strength effort assessment in boys aged
11-13.

Materials and methods. The study participants were boys aged 11 years (n = 22), 12 years (n = 31), 13
years (n = 33). The children and their parents were fully informed about all the features of the study and
gave their consent to participate in the experiment. The paper used methods of scientific literature analysis,
testing, methods of mathematical statistics. The study assessed the right hand effort at 1/3, 1/2, 2/3 of the
maximum. The assessment error was analyzed. To determine the peculiarities of strength effort assessment,
the study used a t-test for paired observations and a t-test for independent samples.

Results. The analysis of the ability for strength effort assessment in the boys aged 11 and 13 showed that
there are no statistically significant differences between the boys of this age. The boys demonstrate the best
assessment of effort at 2/3 of the maximum. There are no statistically significant differences in the levels

of development of the hand maximum strength (p > 0.05). The study has not found statistically significant
differences in the levels of development of the ability for strength effort assessment in the boys aged 11-13
(p > 0.05). The boys of this age demonstrate the best assessment of effort at 2/3 of the maximum. A com-
parative analysis of the ability for strength effort assessment in the boys aged 12 and 13 did not reveal sta-
tistically significant differences (p > 0.05). The boys of this age demonstrate the best assessment of effort at
2/3 of the maximum.

The boys aged 11-13 show the best assessment of effort reproduction at 2/3 of the maximum (p < 0.05).
There is no statistically significant age-related dynamics in strength effort assessment in the boys aged
11-13. The correlation between the effort reproductions at 1/3, 1/2 and 2/3 of the maximum is not statisti-
cally significant.

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

(Balsevich, 2000; Ilin, 2003; Serhiienko, Chekmarova &
Khadzhynov, 2012; Ivashchenko, O.B., 2016).
Researchers found that the level of coordination

Introduction

One of the tasks of school physical

education is to develop motor abilities in children
and adolescents (Nosko, Iermakov & Harkusha, 2010;
Krutsevych, 2000). The research papers by Farfel
(2011), Ivashchenko (2016) highlight the multifactorial
structure of motor abilities in schoolchildren.
Movement coordination is viewed as one of the
basic abilities that can be developed in school age

© Ivashchenko O.V,, Cieslicka Mirostawa, Nosko M.O., Maly-
shevD. A, 2019.
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abilities development influences the effectiveness of
teaching motor actions (Liakh, 2000, 2001; Khudolii,
2008; Ivashchenko, Khudolii, Iermakov, Lochbaum,
Cieslicka, Zukow, Nosko & Yermakova, 2017).

The importance and practical significance of
studying kinesthetic sensitivity is indicated in papers by
Li, Su, Fu and Pickett (2015), Brink and Jacobs (2011),
Morash, Pensky, Alfaro and McKerracher (2012). Brink
et al. (2011) emphasize the importance of developing
kinesthetic sensitivity of hands in the school educational
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process. Data obtained by Morash et al. (2012) from the
study of spatial abilities of the blind confirm that motor
control indicators are an important aspect in motor
skills development.

An important element in coordination abilities
development is the availability of informative
pedagogical control indicators (Krutsevych, Vorobiov
& Bezverkhnia, 2011; Ivashchenko & Kapkan, 2016;
Bodnar & Andres, 2016) and the knowledge of
peculiarities of teaching methods (Liakh, 2000;
Khudolii, 2008; Ivashchenko, 2016). The methodology
of pedagogical control applies multidimensional
mathematical and statistical methods of analysis
(Lopatiev, Ivashchenko, Khudolii, Pjanylo, Chernenko
& Yermakova, 2017; Ivashchenko, Khudolii, Iermakov,
Prykhodkon & Cieslicka, 2018).

Coordination abilities have a multifactorial
structure (Ilin, 2003; Ivashchenko, Khudolii, Iermakov,
Prykhodko & Cieslicka, 2018). Motor control ability
plays an important role in the structure of movement
coordination (Liakh, 2000; Khudolii, 2008; Ivashchenko,
2016). Muscular strength is the basis for demonstrating
schoolchildren’s motor abilities, and the ability to assess
muscular effort is fundamental to evaluating the spatial
and temporal characteristics of movement (Khudolii,
2008; Khudolii & Ivashchenko, 2014). The level of motor
control ability positively impacts the effectiveness of
motor skills development in children and adolescents
(Farfel, 2011; Ivashchenko, 2016).

The analysis of scientific literature revealed the need
for further research on the peculiarities of strength
effort assessment.

The purpose of the study is to determine the
peculiarities of strength effort assessment in boys aged
11-13.

Materials and methods

Study participants. The study participants were
boys aged 11 years (n = 22), 12 years (n = 31), 13 years
(n = 33). The children and their parents were fully

informed about all the features of the study and gave
their consent to participate in the experiment.

Study organization. The paper used methods
of scientific literature analysis, testing, methods of
mathematical statistics.

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

1/3 of maximum strength;

1/2 of maximum strength;

2/3 of maximum strength;

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

Statistical analysis. To determine the peculiarities
of strength effort assessment, the study used a t-test
for paired observations and a t-test for independent
samples.

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

Results

Table 1 shows the results of comparative analysis
of the levels of ability for strength effort assessment in
the boys aged 11 and 13. By all indicators, there are no
statistically significant differences between the boys of
this age. The boys show the best assessment of effort
at 2/3 of maximum strength. There are no statistically
significant differences in the levels of development of
the hand maximum strength (p > 0.05). The study has
not found statistically significant differences in the
levels of development of the ability for strength effort
assessment in the boys aged 11 and 13 (p > 0.05), the

Table 1. Results of analysis of the ability for strength effort assessment in the boys aged 11 and 12

Tests Age N Mean  Std. Deviation Mean difference t P

11 22 30.45 9.33

Hand maximum strength -1.90 -.740 -.740
12 31 32.35 9.13
11 22 30.94 12.05

Effort at 1/3 of maximum strength, % 2.02 624 535
12 31 28.92 11.24
11 22 20.35 9.79

Effort at 1/2 of maximum strength, % -0.21 -.075 .940
12 31 20.56 10.22
11 22 16.70 9.58

Effort at 2/3 of maximum strength, % 1.49 582 .563
12 31 15.21 8.94
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Table 2. Results of analysis of the ability for strength effort assessment in the boys aged 11 and 13

Tests Age N Mean  Std. Deviation Mean difference t P
11 22 30.45 9.33
Hand maximum strength 2.06 .892 376
13 33 28.39 7.71
11 22 30.94 12.05
Effort at 1/3 of maximum strength, % -0.62 -.181 857
13 33 31.56 12.63
11 22 20.35 9.79
Effort at 1/2 of maximum strength, % -1.89 -.737 464
13 33 22.24 9.00
11 22 16.70 9.58
Effort at 2/3 of maximum strength, % 2.12 .944 .349
13 33 14.58 7.09
Table 3. Results of analysis of the ability for strength effort assessment in the boys aged 12 and 13
Tests Age N Mean  Std. Deviation = Mean difference t P
12 31 32.35 9.13
Hand maximum strength 3.96 1.879 .065
13 33 28.39 7.71
12 31 28.92 11.24
Effort at 1/3 of maximum strength, % -2.64 -.879 .383
13 33 31.56 12.63
12 31 20.56 10.22
Effort at 1/2 of maximum strength, % -1.68 -.699 487
13 33 22.24 9.00
12 31 15.20 8.94
Effort at 2/3 of maximum strength, % 0.62 313 757
13 33 14.58 7.09
Table 4. Results of analysis of the peculiarities of strength effort assessment in the boys aged 11 (n = 22)
Tests Mean Std. Exror Difference t P
mean
Effort at 1/3 of maximum strength, % 30.94 2.57
Pair 1 10.59 3.038 .006
Effort at 1/2 of maximum strength, % 20.35 2.09
Effort at 1/3 of maximum strength, % 30.94 2.57
Pair 2 14.23 4.292 .000
Effort at 2/3 of maximum strength, % 16.70 2.04
Effort at 1/2 of maximum strength, % 20.35 2.09
Pair 3 3.64 1.472 .156
Effort at 2/3 of maximum strength, % 16.70 2.04
Table 5. Results of analysis of the peculiarities of strength effort assessment in the boys aged 12 (n = 31)
Tests Mean Std. Error Difference t P
mean
Effort at 1/3 of maximum strength, % 28.92 2.02
Pair 1 8.36 2.890 .007
Effort at 1/2 of maximum strength, % 20.56 1.85
Effort at 1/3 of maximum strength, % 28.92 2.02
Pair 2 13.72 6.085 .000
Effort at 2/3 of maximum strength, % 15.21 1.61
Effort at 1/2 of maximum strength, % 20.56 1.84
Pair 3 5.35 2.246 .032
Effort at 2/3 of maximum strength, % 15.21 1.61
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Table 6. Results of analysis of the peculiarities of strength effort assessment in the boys aged 13 (n = 33)

Std. Error

Tests Mean Difference t P
mean
Effort at 1/3 of maximum strength, % 31.56 2.2
. 9.32 3.517 .001
Pair 1 Effort at 1/2 of maximum strength, % 22.24 1.57
Effort at 1/3 of maximum strength, % 31.56 2.20
Pair 2 16.97 6.960 .000
Effort at 2/3 of maximum strength, % 14.58 1.24
Effort at 1/2 of maximum strength, % 22.24 1.57
Pair3 7.66 3.653 .001
Effort at 2/3 of maximum strength, % 14.58 1.24
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Fig. 1. Results of analysis of age-related dynamics of effort strength assessment in the boys aged 11-13 (bar 1 - 11 years, bar
2 - 12 years, bar 3 — 13 years; 1 — hand maximum strength, 2 - effort at 1/3 of hand maximum strength,%, 3 - effort at 1/2 of
hand maximum strength,%, 4 — effort at 2/3 of hand maximum strength,%)

boys of this age demonstrate the best assessment of
effort at 2/3 of the maximum (Table 2). A comparative
analysis of the levels of ability for strength effort
assessment in the boys aged 12 and 13 did not reveal
statistically significant differences (p > 0.05). The boys
of this age demonstrate the best assessment of effort at
2/3 of the maximum (Table 3).

The boys aged 11 show 10.59% better assessment
of effort at 1/2 than effort at 1/3 of the maximum
(p = 0.006), 14.23% - effort at 2/3 than effort at 1/3
of the maximum (p = 0.006). There are no statistically
significant differences in the assessment of efforts at
1/2 and 2/3 of the maximum. There are no statistically
significant relationship between these indicators
(r12 =-0.111;r,=-.021;7r,, = 284; p > 0.05) (Table 4,
Fig. 1).

The boys aged 12 show 8.36% better assessment
of effort at 1/2 than effort at 1/3 of the maximum
(p =0.007), 13.72% - effort at 2/3 than effort at 1/3 of
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the maximum (p = 0.001), 5.35% - effort at 2/3 than
effort at 1/2 of the maximum (p = 0.032). There are
no statistically significant relationship between these
indicators (r,, = -.126; 7, = .243; r,, = .048; p > 0.05)
(Table 5, Fig. 1).

The boys aged 13 show 9.32% better assessment
of effort at 1/2 than effort at 1/3 of the maximum
(p =0.001), 16.97% - effort at 2/3 than effort at 1/3 of
the maximum (p = 0.001), 7.66% — effort at 2/3 than
effort at 1/2 of the maximum (p = 0.001). There are
no statistically significant relationship between these
indicators (r12 =.039; r, = .075 r,, = -.107; p > 0.05)
(Table 6, Fig. 1).

Discussion

The study assumed that the schoolchildren had
peculiarities in assessing efforts at 1/3, 1/2 and 2/3 of
maximum strength. The study has found that there are no
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age-related changes in muscular effort assessment in the
boys aged 11-13, which indicates that this age period is
not sensitive to the development of the ability for strength
effort assessment. The presented results supplement
the data of Balsevich (2000), Ilin (2003), Liakh (2000)
on the sensitive periods of movement coordination
development in children and adolescents, and the data
of Nosko (2002), Khudolii and Ivashchenko (2014) on
motor function development in children and adolescents.

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

These findings confirm the conclusion made by
Farfel (2011) that errors in the assessment of different
modalities in motor control do not correlate with one
another and require a special training for ages 11-13.

The revealed peculiarities of strength effort
assessment in the boys aged 11-13 highlight the
importance and practical significance of studying
kinesthetic sensitivity and supplement the data of Li,
Su, Fu and Pickett (2015), Brink and Jacobs (2011),
Morash, Pensky, Alfaro and McKerracher (2012).

Conclusions

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

In the process of physical education of boys
aged 11-13, special attention should be paid to the
development of motor control ability as the component
of coordination training of schoolchildren.
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PYXOBI 3AIBHOCTI: OCOBJINBOCTI OLIHKU CUJTOBUX 3YCUJ1b

y XJs1ionuiB 11-13 POKIB

IBamenko O.B.!, Ilectuupbka M.%, Hocko M.O.%, Mammmes JI.A.*
“XapkiBcbk1iT HallioHaIbHNI Nefarorivamit yHiBepcuteT iMeri I.C. CkoBopoan
*Mepurannit Koneriym: buprom, Kyascbko-IToMmopcbke BOEBOACTBO
*HanionanpHuii yniBepcureT «YepririBcbkuii koneriym» imeni T.I. IlleBuenka

Pedepar. Crarrs: 5 c., 4 Tabm., 20 mKepert.

Mera JOCTiIKeHHA — BU3HAYUTU OCO-
6/MBOCTI OL[IHKV CMJIOBYX 3yCHJIb Y X/TOMIIiB 11-13 poKiB.
Marepian i MmeTogu. Y pocnimkeHHi npuitHanm
y4acTb xonuis 11 pokis (n = 22), 12 pokis (n = 31), 13
pokiB (n = 33). [litut Ta ixni 6aTbku 6y inopmosani
PO BCi 0COOMMBOCTI BOCXKEHHS 1 Haay 3rofy Ha
y4acTb B eKCIIePUMEHTI. Y poOOTi BUKOPUCTaHi MeTO-
[V aHAJIi3y HAYKOBOI JIiTEpaTypH, TECTYBAHHSA, METOIK
MaTeMaTUYHOI CTaTUCTUKN. PeecTpyBanmca sycunna
npaBoi kucti 1/3, 1/2, 2/3 Big MakcumManbHOTo. AHami-
3yBajacs moxno6xa B oujiHi. /Iy BU3HaYeHHs 0COO/N-
BOCTeJl OL[iHKM CMJIOBMX 3yCU/Ib OYB BMKOPUCTAHMUI
t-TecT /71 MapHUX CIIOCTepeXXeHb i t-TecT CThIOfieHTa
JUIs He3a/IeKHIUX BUOOPOK.

Pesynbpraru. AHai3 piBHA pO3BUTKY 31iOHOCTI 1O
OLIIHKM CMJIOBUX 3ycuib y xnonuis 11 i 13 pokis Bu-
ABUB, 110 3a BCMMM ITOKa3HMKAaMMI He CIIOCTePiraeTbCs
CTAaTUCTUYHO 3HAYYLIMX BiAMiHHOCTEN MK XJIOMNIIA-
MI 3a3Ha4€HOTro BiKy. XJIOMIi HallKpallle OLIiHIIOTh
3ycuans 2/3 Bif MaKMMa/lbHOTO. Y PiBHi pO3BUTKY
MaKCUMAa/bHOI CU/IM KUCTi CTATUCTUYHO JOCTOBIPHUX
po3bixHOCTelt He criocTepiraerbes (p > 0,05). Y xymon-

1iB 11 i 13 pokiB CTaTMCTUYHO 3HAYYIINX PO3ODKHOC-
Teil y piBHi pO3BUTKY 3[i0HOCTI KO OLIHKM CHMTOBMX
3ycunb He BusABIeHO (p > 0,05), xiomnii 3a3Ha4eHOro
BiKy Kpallle OLIiHIOIOTD 3yCcWiiA 2/3 Big MakcMManbHO-
ro. IlopiBHAMbHMIT aHa/Ii3 piBHA PO3BUTKY 3Ai6HOCTI
[0 OLIHKM CWJIOBMX 3ycuib y xionuis 12 i 13 pokis
He BUSABUB CTAaTUCTUYHO 3HAYYIUX PO36ODKHOCTEI
(p > 0,05). Xrom1yi 3a3Ha4eHOTO BiKy Kpallie OL[iHIOITb
3ycuiA 2/3 Bifi MaKCMMaIbHOTO.

Xnonni 11-13 pokiB HajiKpallle OL[iHIOIOTb Bifi-
TBOPEHH: 3ycwuiA 2/3 Bif MakcumanbHoro (p < 0,05).
CraTucTU4YHO [OCTOBIpHOI BiKOBOI [MHAMIKM B OLiHIIi
CWJIOBMX 3ycuib y xyonyis 11-13 pokis He criocrepi-
ra€eTbcsl. B3aeMO3B’s130K MK BifTBOPEHHAM 3yCU/IIA
1/3, 1/2 Ta 2/3 Big MaKCMMaabHOI'O CTATUCTUYHO He
OOCTOBipHMIL.

BucnoBku. Y mporeci ¢ismyHOro BMXOBaHHA
xnoniiB 11-13 pokiB HeOOXiHO aKIjeHTyBaTU yBary
Ha GOpMYyBaHH:A 3[IOHOCTI KO YIIPaBIiHHA pyXaMu 5K
KOMIIOHEHT) KOOPAMHALIHOI iATOTOBKY MIKOJIAPIB.

Knrouosi croBa: koopanHauis pyxiB, CU/IOBI 3y-
CUIIA, YIIPABIiHHA pyXamu, xaonyi 11-13 pokis.

ABUTATEJIbHbIE CMNOCOBHOCTI: OCOBEHHOCTU
OLEHKU CUTOBbIX YCUNTNIA'Y PEBAT 11-13 JIET

NBamenko O.B.', Ileciuupka M.%, Hocko H.A.?, Manbimres [1.A.*

"XapbKOBCKNI HAIIVIOHA/IbHBII Tefarorndecknii yuusepcutetT uMmenn [.C. CkoBopozbl
*MepunyHCcKMit Kouternym: boiarom, Kyascko-ITomopckoe BoeBOACTBO
*HanyonanbHuit yansepcuteT «YepHuroscknit Komernym» umenn T.I. Illepuenko

Pedepar. Cratps: 5 c., 4 Tab11., 20 UCTOYHUKOB.

ITenp uccnemoBaHmsA — ONPENETNTD OCO-

OeHHOCTH OLIEHKV CHJIOBBIX YCUNii B pebAar 11-13 ner.
Marepuan u MeTopbl. B mcciefoBanuy NpuHAIN
ydacTue pebsra 11 et (n =22), 12 et (n = 31), 13 et

42

(n =33). letn u ux poputenu 6pUIM OCBEROMIEHBI 000
BCeX 0COOEHHOCTAX MCCAEeNOBaHMA U all COIIacue
Ha yJacTue B 9KCIlepuMeHTe. B paboTe nCronbp30BaHbl
METOJbI aHa/MN3a HAyYHOI JIMTEPATyphl, TeCTUPOBA-
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HJE, METOAbl MaTeMaTU4YeCKO! CTAaTUCTUKU. Perm-  crmocob6HOCTM K OLIEHKE CHIOBBIX yCummin y pe6;[T 12m
CTPMPOBANNCh YCUINA NMPaBoii Kuctu 1/3, 1/2, 2/3 o 13 neT He BBIABMUI CTATUCTUIECKM 3HAYMMBIX Pa3/in-
MaKCUMMa/NbHOTO. AHA/IM3UPOBANACh IMOTPEIHOCTh  uuit (p > 0,05). PebsTa ykasaHHOrO BO3pacTa JIydlle
B olleHKe. [l ompepiesieHNsi 0COOEHHOCTE OLIEHKM  OLIeHMBAIOT ycuns 2/3 oT MakCUManIbHOTO.

CUJIOBBIX YCM/INIT ObUT MICIIO/Ib30BAH t-TeCT I MapHBIX Pe6sara 11-13 jieT nydile OLEHNMBAIOT BOCIPON3-
Habmofennit u t-trect CTbIOZIEHTa [/ HE3aBUCUMMBIX  BefleHUs ycuwns 2/3 ot makcumanbHoro (p < 0,05).
BBIOOPOK. CraTucTuyecku JJOCTOBEPHOI BO3PaCTHON AMHAMUKY

PesynbraTpl. AHanu3 ypoBHA PasBUTUA CIOCO- B OLlEHKe CHJIOBBIX yCuuil B pebsT 11-13 et He Ha-
6HOCTY K OILleHKe CMIOBBIX ycumuit y pe6ar 11 m 13 Gmomaercs. BsanMocBssb MeX/y BOCIPOU3BEEHIEM
7eT 0OHAPY KNI, YTO 32 BCeMM IIOKa3aTeNnsAM He Habmo-  ycumus 1/3, 1/2 1 2/3 0T MaKCMMaIbHOTO CTaTUCTIYeC-
JaeTcA CTaTUCTUYECKM 3HAUMMbIX Pas/IM4YUil MEXAY KU He TOCTOBEpPHA.
pebATaMy yKasaHHOro Bo3pacta. Pebsra myumre one- BriBoppl. B mpomecce ¢usmyeckoro BocnmuTanusa
HUBAKT ycunus 2/3 mMakumanbHoOro. B ypoBHe pas-  pe6sr 11-13 eT He0OXOAMMO aKIJeHTHPOBATh BHUMA-
BUTUS MaKCUMa/JbHOM CUJIBI KUCTU CTAaTUCTUYECKM  Hue Ha (popMupoBaHue CIIOCOOHOCTY K yIpPaB/IEeHNIO
JIOCTOBEPHBIX pasnnunii He HabmozaeTcs (p > 0,05). Y nBMOKeHUAMU KaK KOMIIOHEHTBI KOOPAUHAI[MOHHON
pe6sT 11 1 13 1eT cTaTUCTUYeCKY 3HAYMMBIX PA3INuMil  [TOATOTOBKM IIKOTbHUKOB.

B YPOBHE Pa3BUTHs CIOCOOHOCTHU K OLieHKe CUIOBBIX KnroueBple cmoBa: KOOpAMHALUA [BVOKEHMUIL,
ycunmit He o6HapyxeHo (p > 0,05), pebsATa yKa3aHHO-  CUJIOBblE YCWINA, YIIPaB/IeHNe ABVOKEHUsMY, pebsra
ro BO3pacTa jIy4llle OLIeHMBAKT ycummusa 2/3 ot makcu-  11-13 jer.

ManbHOro. CpaBHUTENbHBIN aHA/IN3 YPOBHA PasBUTHA
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Abstract

The study objective is to determine physical exercises modes when developing motor skills in girls aged 15.
Materials and methods. The participants in the study were 40 girls aged 15. To achieve the objectives set,
the following research methods were used: study and analysis of scientific and methodological literature;
pedagogical observation, timing of training tasks; pedagogical experiment, methods of mathematical
statistics, methods of mathematical experiment planning, discriminant analysis. To achieve the objective
set, the study examined the effect of different variants of performing exercises, specifically: the number

of repetitions (X,) and rest intervals (X,) on mastering a press headstand technique. The girls aged 15

were divided into four groups according to the experiment plan. During the learning process, a method

of algorithmic orders was used. The student could proceed to the next exercise only after a correct
performance of the previous exercise on three consecutive attempts. The number of repetitions needed

to teach exercises in each series of training tasks was recorded. The level of proficiency in the physical
exercises performance was determined by the alternative method: “performed” or “failed”. A technically
correct performance of the exercise gave the students “1” point; a failure to perform the exercise gave them

“0” entered in the protocol.

Results. The 2? type experiment made it possible to study the multifactorial structure of teaching the girls
aged 15, using a program of algorithmic orders; to specify optimal correlations of factors for their use
when teaching physical exercises during physical education classes; to collect data for the calculation of
regression models of teaching separate series of training tasks and for discriminant analysis to obtain a
generalized model of teaching an exercise in general.

Conclusions. To select a generalized mode of exercises of the series of tasks when teaching girls aged 15 a
press headstand and handstand, the first discriminant function can be used with an emphasis on the most

informative variables.

The regression equations obtained from the analysis of the 2 full factorial experiment data make it possible
to specify and select the most effective modes of exercises for mastering separate series of training tasks.
Keywords: discriminant analysis, series of training tasks, programmed learning, girls.

Introduction

The analysis of scientific and
methodological literature highlights the relevance of
focusing attention on the study of regularities of motor
skills development in children and adolescents (Wright,
1999; Khudolii & Ivashchenko, 2014; Ivashchenko,
2016). Rink, Jones, Kirby, Mitchell and Doutis (2007)
state that the knowledge of regularities of motor skills
development in children and adolescents is the basis of
professional excellence of physical education teachers.

© Kapkan O.0., Khudolii O.M., Bartik P., 2019.
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The research papers by Chernenko (2015),
Ivashchenko, Iermakov, Khudolii, Yermakova, Cie$licka
and Harkusha (2018), Ivashchenko (2017) ascertain
that the repetition modes of exercises during motor
skills development significantly influence training
effectiveness. According to Samuel, Zavdy, Levav,
Reuveny, Katz and Dubnov-Raz (2017), Balaban (2018),
physical activity can both positively and negatively
affect children’s cognitive activity and their motor
skills development. A regression analysis performed
on the basis of a 2* type full factorial experiment data
is an effective method for defining optimal modes of
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physical exercises during physical education classes
(Ivashchenko, 2016).

In their research papers, Khudolii and Ivashchenko
(2014), Lopatiev, Ivashchenko, Khudolii, Pjanylo,
Chernenko and Yermakova (2017) substantiated the
conceptual approaches to experiment planning when
studying the effectiveness of learning process and to
developinglearning models. The researchersascertained
the effectiveness of using factorial plans for studying
the process of teaching children and adolescents and
developing regression models. The papers by Acher,
Arca and Sanmarti (2007), Chatzipanteli, Digelidis,
Karatzoglidis and Dean (2016) point to the importance
of modeling process in children’s cognitive activity.
According to Garcia-Moya, Moreno and Jiménez-

Table 1. Press headstand and handstand training program

Iglesias (2012), Wang, Karns and Meredith (2003), the
use of factorial experiment plans in the studies involving
adolescents and children contributes to improving the
quality of evaluation of their development indicators.
The validity of using a 2 type full factorial experiment
is confirmed by the data of Correa et.al. (2009, 2012).
During motor skills development, the important
element is pedagogical control of motor abilities
development and the dynamics of proficiency level
in physical exercises (Khudolii & Iermakov, 2011;
Ivashchenko, 2016). Discriminant analysis is an effective
method for assessing schoolchildrens condition. It
allows to classify schoolchildren by the level of motor
skills development (Cantell, Smyth & Ahonen, 2003;
Donovan, Mercier & Phillips, 2015), as well as to

Informative frame
(what is performed)

Operational frame
(how it is performed)

Control frame
(proceed to training the next exercise)

First series of training tasks — exercises for developing motor abilities

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

against stall bars, proceed to arch hang

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

times in 5-6 seconds)

the position for 3-4 seconds

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

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

Second series of training tasks - starting and ending positions

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

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

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

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

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

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

and should be done by straightening the legs

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

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

Inkneeling position, bending and straightening
of the arms (5 times)
seconds

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

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

Bend the arms
straightening the legs. Perform in 5 seconds, proceed to the next exercise

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

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

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

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

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

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

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

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

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

legs against the wall, with assistance

and bent legs for 3-4 seconds

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

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

Sixth series of training tasks — performing the whole exercise
Perform a headstand and handstand, back and Hold the headstand and handstand for 3-4 If the student performs the exercise

legs against the wall, without assistance seconds

Headstand and handstand without assistance
seconds

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

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

third attempt
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determine the informative value of a test battery for
assessing the impact of physical training on the basic
motor competences (Herrmann, Gerlach & Seelig,
2016; Ivashchenko, 2016).

However, physical exercises modes in mastering
series of training tasks within programmed learning
remain underexplored, the problem of control over
schoolchildren’slearning process needs further research.

The study objective is to determine physical exercises
modes when developing motor skills in girls aged 15.

Materials and methods

Study participants. The participants in the study
were 40 girls aged 15. The children and their parents
were fully informed about all the features of the study
and gave their consent to participate in the experiment.

Study organization. To achieve the objective set, the
following research methods were used: study and analy-
sis of scientific and methodological literature; pedagog-
ical observation, timing of training tasks; pedagogical
experiment, methods of mathematical statistics, meth-
ods of mathematical experiment planning, discrimi-
nant analysis.

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

During the learning process, the study used a
method of algorithmic orders. The press headstand and
handstand training program included training tasks
given in Table 1. The student could proceed to the next
exercise only after a correct performance of the previ-
ous exercise on three consecutive attempts. The number
of repetitions needed to teach exercises in each series
of training tasks was recorded. The level of proficiency
in the physical exercises performance was determined
by the alternative method: “performed” or “failed”. A
technically correct performance of the exercise gave the
students “1” point; a failure to perform the exercise gave
them “0” entered in the protocol.

To achieve the objective set, the study examined
the effect of different variants of performing exercises,
specifically: the number of repetitions (X,) and rest in-
tervals (X,) on mastering a press headstand technique.
The girls aged 15 were divided into four groups accord-
ing to the experiment plan. The differences between the
groups in the lesson plan resulted from the factorial

Table 2. 2? type factorial experiment plan

experiment conditions presented in Table 2. The bot-
tom and top levels of the factors were chosen based on
the data provided by Khudolii and Ivashchenko (2014),
Ivashchenko (2016), Chernenko (2015), and were lim-
ited to the lesson framework.

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

The study materials were processed by the IBM SPSS
20 statistical analysis software. In the process of discri-
minant analysis, the study created a prognostic model
for group membership. This model develops a discrimi-
nant function (or, when there are more than two groups
— a set of discriminant functions) in the form of a linear
combination of predictor variables, ensuring the best
division of groups. These functions are developed ac-
cording to a set of observations, for which their group
membership is known. These functions can continue
to be used for new observations with known values of
predictor variables and unknown group membership.

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

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

Study results

Table 3 shows the results of analysis of 2* type full
factorial experiment data.

First series. Exercises for developing motor abilities.
For the girls aged 15, the most influential factor is the
number of repetitions (X, ); the relationship between the
number of repetitions and rest intervals (X X)) is less
influential; the number of rest intervals (X)) has even
less influence. To improve training effectiveness, it is
necessary to increase the number of repetitions from 6
to 12 times and to increase rest intervals (X)) from 60
to 120 seconds. The girls aged 15 are most influenced
by the first factor (X)), the percentage contribution is
39.8 %; the relationship between both factors (X X)),
the percentage contribution is 37.5 %; and the second
factor (X)), the percentage contribution is 22.6 %.

Modes of training

Variants of exercises —
X, (repetition number)

X, (rest interval)

6-
12+
6-

1
2
3
4 12+

60-
60-
120+
120+
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Table 3. Models of teaching the series of tasks “Press headstand and handstand” to the girls aged 15 (X, - amount, X, - rest

intervals, X X, - relationship between them)

Series of training tasks

Regression equations for natural variables

Percentage contribution to
achievement of target indicator

Xl XZ XIXZ
First series. Exercises for developing motor v _ ¢ ¢35 1 015x +0.765X, + 0.985X X 39.8 226 375
abilities 1 2 1“2
Second series. Starting and ending positions v = 12,825 - 1.475X, - 1.377X, - 2.575X X 20.3 17.6 61.9
1 2 2
Thlrd series. Act19n§ w1tho.ut which the exer- Y2112 - 3X - 2X - 0.7X.X 66.7 296 16
cise performance is impossible ! 2 2
Eourth series. Teaching to control movement Y = 765 035X + 04X X 379 124 496
time and muscular effort ! 2
Fifth series. Separate parts of the target exer- y _g 555 175x 35 11.3 85.8 2.7
cise and preliminary exercises ! 2
Sixth series. Performing the whole exercise Y =10.875 + 1.025X - 2.675X X 11.9 6.8 81.2
1 1772

Second series. Starting and ending positions. For
the girls aged 15, the most influential factor is the
relationship between the number of repetitions and rest
intervals (X X)); the second most important factor is
the number of repetitions (X); rest intervals (X,) has
the least influence. To improve training effectiveness, it
is necessary to reduce the number of repetitions from
12 to 6 times and to reduce the rest interval from 120 to
60 seconds. The girls aged 15 are most influenced by the
relationship between both factors (X, X)), the percentage
contribution is 61.9 %, as well as by the first factor (Xl),
the percentage contribution is 20.3 %, and the second
factor (X)), the percentage contribution is 17.6 %.

Third series. Actions without which the exercise
performance is impossible. For the girls aged 15, the
most influential factor is the number of repetitions
(X,); the less influential factor is the number of rest
intervals (X,). The influence of the relationship between
the number of repetitions and rest intervals (X X)) is
insignificant. To improve training effectiveness, it is
necessary to reduce the number of repetitions from 12
to 6 times and to reduce the rest interval from 120 to
60 seconds. The girls aged 15 are most influenced by
the first factor (X ), the percentage contribution is 66.7
%, as well as by the second factor (X)), the percentage
contribution is 29.6 %, and the relationship between
both factors (X X)), the percentage contribution is 3.6 %.

Fourth series. Teaching to control movement time
and muscular effort. For the girls aged 15, the most
influential factor is the relationship between the number
of repetitions and rest intervals (X X); the second most
important factor is the number of repetitions (X); the
third one is the number of rest intervals (X). To improve
training effectiveness, it is necessary to increase the
number of repetitions from 6 to 12 times and to increase
rest intervals (X,) from 60 to 120 seconds. The girls
aged 15 are most influenced by the relationship between
both factors (X X)), the percentage contribution is
49.6 %, as well as by the first factor (X)), the percentage

TM®B, 2019, Tom 19, Ne 1

contribution is 37.9 %, and the second factor (Xz), the
percentage contribution is 12.4 %.

Fifth series. Separate parts of the target exercise
and preliminary exercises. For the girls aged 15, the
influential factors are the number of rest intervals (X)),
the relationship between the number of repetitions and
rest intervals (X X)), and the number of repetitions
(X,). To improve training effectiveness, it is necessary
to reduce the number of repetitions from 12 to 6 times
and to reduce the rest interval from 120 to 60 seconds.
The girls aged 15 are most influenced by the second
factor (X,), the percentage contribution is 85.8 %, as
well as by the relationship between both factors (X X)),
the percentage contribution is 2.7 %, and the first factor
(X)), the percentage contribution is 11.9 %.

Sixth series. Performing the whole exercise. For
the girls aged 15, the most influential factor is the
relationship between the number of repetition and rest
intervals (X X)); the second most important factor is
the number of repetitions (X,). The influence of the
number of rest intervals (X)) is insignificant. To improve
training effectiveness, it is necessary to reduce the
number of repetition from 12 to 6 times and to reduce
the rest interval from 120 to 60 seconds. The girls aged
15 are most influenced by the relationship between
both factors (X X)), the percentage contribution is
81.2 %, as well as by the first factor (X)), the percentage
contribution is 11.9 %, and the second factor (X)), the
percentage contribution is 6.8 %.

To clarify the effect of different modes of physical
exercises on the level of proficiency, the study conducted
a discriminant analysis (see Table 4-10).

The first canonical function explains 67.0% of the
variation in results, the second function — 27.9 %, the
third one - 5.1%, which indicates their high informa-
tivity (r, = 0.961; r, = 0.914; r, = .691) (see Table 4).
The materials of the canonical functions analysis show
the statistical significance of the first, second, and third
canonical functions ()\1 =.007; p, = 0.001; )\2 =0.086; p,
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Table 4. Eigenvalues. Girls aged 15

. . % of Cumulative = Canonical
Function Eigenvalue . .
Variance % correlation
12.156 67.0 67.0 961
5.069 27.9 94.9 914
3 916 5.1 100.0 .691

Table 5. Wilks’ Lambda. Girls aged 15

Fu;l;iﬁ:rf(s) Wilks’ Lambda  Chi-square  df Sig.
1 through 3 .007 171.036 18 .000
2 through 3 .086 83.423 10 .000
3 522 22.113 4 .000

= 0.001; A, = 0.522; p, = 0.001). The first, second, and
third functions have a high discriminative ability and
value of interpretation with respect to the general total-
ity (Table 5).

Table 6 presents standardized canonical discrimi-
nant function coefficients allowing to determine the
ratio of variables’ contribution to the function result.
The number of repetitions for mastering the second,
third, and fifth series of training tasks has the largest
contribution to the first canonical function. The num-
ber of repetitions for mastering the fifth and sixth se-
ries of training tasks has the largest contribution to the
second canonical function. The number of repetitions
for mastering the fourth and fifth series of training
tasks has the largest contribution to the third canoni-
cal function. This points to a differentiated influence of
exersises modes on the effectiveness of teaching a press
headstand and handstand.

Table 7 presents structure coeflicients of the first
canonical discriminant function, which are the coef-
ficients of correlation between the variables and the

function. The function is most substantially related to
the results of mastering the third, fifth, and second se-
ries of training tasks: thus, a significant difference be-
tween modes of exercises 1-4 is observed in the num-
ber of repetitions needed to master the actions without
which the exercise performance is impossible, starting
and ending positions, and separate parts of the target
exercise and preliminary exercises. The structure coef-
ficients of the second canonical discriminant function
show that the function is most substantially related to
the results of mastering the sixth and second series of
training tasks: thus, a significant difference between
modes of exercises 2-4 is observed in the number of
repetitions needed to master the starting and ending
positions of the exercise and the whole exersise.

Table 8 shows the classification results of the groups,
95.0% of the original grouped observations were clas-
sified correctly. Therefore, the canonical discriminant
function can be used to classify the modes of physical
exercises during motor skills development.

Table 9 presents the centroid coordinates for the
three groups. They make it possible to interpret the
canonical function in relation to the classification role.
The graphic material given in Fig. 1 shows the density of
objects in each class and the distinct boundary between
the classes. The most versatile mode of physical exercises
for teaching the series of tasks is the first one.

Discussion

The paper assumed that a full factorial experiment
and discriminant analysis would make it possible to
determine the peculiarities of motor skills development
in the girls aged 15. The study results show that in the
suggested matrix of factorial experiment plan, the

Table 6. Standardized canonical discriminant function coefficients. Girls aged 15

Series of training tasks Function
1 2 3
First series. Exercises for developing motor abilities -117 .190 -.065
Second series. Starting and ending positions 759 521 .003
Third series. Actions without which the exercise performance is impossible 764 .326 420
Fourth series. Teaching to control movement time and muscular effort .055 -.184 .674
Fifth series. Separate parts of the target exercise and preliminary exercises 521 -.749 -.589
Sixth series. Performing the whole exercise -.280 .900 -.255
Table 7. Structure matrix. Girls aged 15
Series of training tasks Function
1 2 3
Third series. Actions without which the exercise performance is impossible .532 -.028 444
First series. Exercises for developing motor abilities -.200 -.126 -.022
Sixth series. Performing the whole exercise -.055 519 -410
Second series. Starting and ending positions 441 478 -231
Fifth series. Separate parts of the target exercise and preliminary exercises 422 -.389 -.596
Fourth series. Teaching to control movement time and muscular effort -.005 -.140 .530
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Table 8. Classification resultsa

Modes of

Predicted group membership

R Total
exercises 1 2 3 4
1 10 0 0 0 10
2 0 8 2 0 10
Count
3 0 0 10 0 10
L 4 0 0 0 10 10
Original

1 100.0 .0 .0 .0 100.0
o 2 .0 80.0 20.0 .0 100.0
° 3 0 0 100.0 0 100.0
4 .0 .0 .0 100.0 100.0

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

Modes of training

N X, (repetition number)

X, (rest interval) 1

Function
2 3

6 60
12 60
6 120
12 120

AW N

3.548
1.007
.867
-5.422

-2.797 333
1.202 -1.462
2.761 1.020

-1.166 .109

Canonical Discriminant Functions

Modes of
training
O1
6 O2
3
Q4
M Group Centroid

Function 2

Function 1

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

chosen step of variation of factors is sufficient to study
the influence of different physical exercises modes on
the effectiveness of teaching a press headstand and
handstand (Table 2).

The study makes an assumption on the possibility
of using a discriminant function to evaluate the
effectiveness of different physical exercises modes when
teaching series of tasks. The verification of the canonical
functions shows their statistical significance, and the
discriminant function equation provides a possibility
to select the best option for obtaining a positive effect
when teaching the series of exercises (Table 10). The best
option for teaching the girls aged 15 the headstand and
handstand series of tasks is the first mode of physical
exercises: 6 repetitions with a rest interval of 60 seconds.

TM®B, 2019, Tom 19, Ne 1
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The regression equations obtained from the analysis
of the 2 full factorial experiment data make it possible to
specify and select the most effective modes of exercises
for mastering separate series of training tasks (Table 3).

The study results supplement the data obtained
by Khudolii and Ivashchenko (2014), Kapkan (2015),
Ivashchenko (2016) on the effectiveness of using facto-
rial experiment plans when studying the effectiveness
of children and adolescents’ learning process and on the
reliability of obtained regression equations for modeling
the process of motor skills development in schoolchil-
dren. And the data of Garcia-Moya, Moreno and Jimén-
ez-Iglesias (2012), Wang, Karns and Meredith (2003) on
the use of factorial experiments contributing to an objec-
tive study of “parent-child” relationships and the “moti-
vation-behavior” process in children and adolescents.

The data obtained by Correa et.al. (2009, 2012)
confirm the validity of using a 2* type full factorial
experiment. The main purpose of plans is to neutralize
the influence of unknown factors. The authors
recommend using plans with three and four factors.
The results of the above-mentioned studies (Table 3)
show the effectiveness of using two factorial plans in the
study of teaching motor actions.

The obtained results:

« specifytheconceptualapproachestoexperiment
planning when studying the effectiveness of
learning process and developing learning
models for children (Khudolii & Iermakov,
2011; Ivashchenko, 2016), factorial experiment
plans are objective tools for obtaining data
for the calculation of regression models of
teaching separate series of training tasks and
for conducting discriminant analysis to obtain
a generalized model of teaching the whole
exersise;
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Table 10. Canonical discriminant function coefficients. Unstandardized coefficients

Series of training tasks Function
1 2 3
First series. Exercises for developing motor abilities -.052 .084 -.029
Second series. Starting and ending positions 416 .285 .001
Third series. Actions without which the exercise performance is impossible 376 .160 207
Fourth series. Teaching to control movement time and muscular effort .055 -.184 672
Fifth series. Separate parts of the target exercise and preliminary exercises 254 -.365 -.287
Sixth series. Performing the whole exercise -.112 .359 -.102
(Constant) -10.844 -5.008 -3.425

supplement the data on the use of a discriminant
function for classifying schoolchildren by
motor skills development (Cantell, Smyth
& Ahonen, 2003), and their attitude towards
physical education and out-of-school physical
activity (Donovan, Mercier & Phillips,
2015); for organizing pedagogical control
of schoolschildren’s motor preparedness
(Ivashchenko, 2016);
confirm the data on the effectiveness of using a
discriminant function when studying the effects
of physical activity on motor skills development
in children; when determining informative tests
for pedagogical control in physical education
(Ivashchenko, 2016; Herrmann, Gerlach &
Seelig, 2016).

The prospect for further exploration is to study the
regularities of teaching physical exercises to boys aged
14-15.

Conclusions

The 2* type experiment made it possible to study
the multifactorial structure of teaching the girls aged
15, using a program of algorithmic orders; to specify
the optimal correlations of factors for their use when
teaching physical exercises during physical education
classes; to collect data for the calculation of regression
models of teaching separate series of training tasks
and for conducting discriminant analysis to obtain a
generalized model of teaching the whole exersise.

The discriminant analysis made it possible to
determine physical exercises modes during motor
skills development; to answer the question as to the
significance of difference between the modes of training
by the effectiveness of motor skills development; to
define what motor tasks most substantially influence the
differentiation of classes; what class the object belongs
to based on the values of discriminant variables. The
discriminant function structure coefficients show that
the effectiveness of training program is determined by
the selection of series of training tasks and modes of
their performance.

To select a generalized mode of exercises of the series
of tasks when teaching girls aged 15 a headstand and
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handstand, the first discriminant function can be used
with an emphasis on the most informative variables.

The regression equations obtained from the analysis
of the 2% full factorial experiment data make it possible to
specify and select the most effective modes of exercises
for mastering separate series of training tasks.
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PO3NMI3HAHHA OBPA3IB: DOPMYBAHHA
PYXOBUX HABUYOKYY AIBYAT 15 POKIB

Kamnkan 0.0.', Xygoniit O.M.?, baprixk I1.}
'ITon6acpKa HalliOHa/IbHA aKajeMis OyAiBHMIITBA i apXiTeKTypu
*XapkiBcbkuil HallioHa/IbHNI Nefarorivamit yHiBepcuteT iMeni I.C. CkoBopoan

*YuiBepcuter Mares bens

Pegepar. Crarts: 8 c., 10 Tabn., puc. 1, 21 mxepero.

Merta gocCHmifp)KeHHsA — BU3HAYUTU pe-
KVMIMU BUKOHaHHA Qi3MYHMX BIIpaB y mpoueci popmy-
BaHHA PYXOBMX HaBMYOK Y AiBYarT 15 pokis.

Martepian i MmeTogu. Y pocmifxkeHHi npuitHamy 40
miB4yaT 15 pokis. [ljiA BUpillleHHA OCTAaBIEHNX 3aBJJaHb
Oy BUKOPUCTaHI METORY JOCTI/KEeHHs: BUBYEHHS Ta
aHaJIi3 HayKOBO-METO[VMYHOI JIiTepaTypy; Mefjaroriyue
CIIOCTEPEXEHHS, XpPOHOMETPa)K HaBYa/IbHNX 3aBJIaHb;
MeJarOriYHMIA eKCTIePUMEHT, MeTOAY MaTeMaTUYHOI CTa-
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TUCTUKY, METOAY MAaTEMAaTHYHOIO IUVIAHYBaHHSA €KCIle-
PUMEHTY, JUCKPYMiHAHTHMII aHaIi3.

Pesynbratu. ExcrieprmenT iy 2 HafaB 3MOTy JO-
CmipuTy 6aratopakTOpPHY CTPYKTYPY HPOLIeCy HaBYaHHS
IiBuar 15 poKiB 3a MPOrpaMoOI0 aITOPUTMIYHMX PO3IO-
PAPKEeHb, YTOYHUTY ONTVIMAJIbHI CIiBBiJHOIIEHHS (ak-
TOpIiB 1A IX BUKOPUCTAHHSA Yy Nepiof; HaBYaHHA (i3ny-
HIIX BIIPaB IIif] Yac ypOKiB (i3MIHOI KY/IBTYpY, OTPUMATI
JAHHI /11 pO3PAaXYHKY perpeciliHuX Mofie/ieli HaBYaHHA
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OKpEMIX Cepill HaBYa/IbHVIX 3aBJaHb i pOBEJEHHs JIC-
KPUMIiHAaHTHOTO aHali3y AJIs1 OTPMMaHHA y3arajabHeHol
MOJe/Ti POLleCy HAaBYaHHSA BIIPABi B L/IOMY.

BucHoBku. [l BUOOPY y3arajbHEHOTO PEXUMY
BMKOHAHHA BIIPaB CEpill 3aBJjaHb y IIPOLleCi HABYaHHA
CTiiini Ha rosoBi i pykax AiBdar 15 pokiB Moxe OyTH
BUKOPUCTaHA Ieplla JUCKpUMiHaHTHA QYHKIiA 3 ak-
[IeHTOM Ha Haibinbi iHpopMaTBHI 3MiHHI.

PiBHAHHA perpecii, OTpMMaHi B pe3y/IbTaTi aHaMi3y
manux [IOE 2% naioTh MOXK/INMBICTh YTOYHNUTH i BUOpa-
TY HaybinbII eeKTUBHI BapiaHTU pe>XMMIB BUKOHAH-
Hs BIIPaB Ji/I1 OBOJIOJiHHA OKPEMMUX CePili HaBYa/IbHUX
3aBJlaHb.

Knro4oBi cnoBa: qucKpuMiHaHTHMII aHals3, ce-
pii HaBYa/ZbHUX 3aBAaHb, IpOrpaMOBaHe HAaBYaHHA,
nIiByara.

PACINMO3HABAHUE OBPA30B: PEXXUMbI BbINMOJIHEHUA
OU3UNYECKUX YITPAXXHEHUIA B NPOLECCE ®OPMUPOBAHUA
ABUTATEJIbHbIX HABbIKOB Y IEBYLUEK 15 JIET

Kankan E.A.', Xyponeit O.H.?, baptux I1.’
!Ilonb6acckass HalMOHA/IbHAsI AKaJleMIS CTPOUTEIbCTBA Y APXUTEKTYPBI
*XapbKOBCKMII HAI[MOHA/TbHBI Nefarorndeckuii yuusepcuteT umenn I. C. CkoBopopbl

*Yuusepcuter Mares bens

Pegepar. Cratps 8 c., 10 Tabm., Puc. 1, 21 ncTOYHMK.

ITenp mccrmegoBaHMA — OIpeENENTNUTh
PEXMMBI BBINOJTHEHNS (PU3NYECKUX YIPAKHEHMII B
npouecce GOPMUPOBAHNA JIBUTATEIBHBIX HABBIKOB Y
ZeBylIexK 15 yer.
Marepuan u Merofpl. B yiccrnenoBanuy npuHAMN
40 pesymex 15 net. [ly1A peleHNs NOCTaBIeHHbBIX 3a/lad
OBUIV MCIIOTIb30BaHbI METOIbI VICC/IEOBAHMA: U3yYeHNe
VI aHAJIN3 HAy YHO-METOMYECKON IMTEPATYPhI; II€arOry-
yeckoe HaO/MofieHNe, XpPOHOMETPaXX Y4eOHbIX 3aJaHMil;
IeJarorM4ecKmii 9KCIIEPYMEHT, METO/IbI MaTeMaTHye-
CKOJ1 CTaTUCTHUKY, METOMbI MaTeMAaTNYECKOTO ITaHNPO-
BaHUA 3KCIIEPUMEHTA, JYICKPMMMUHAHTHBI aHa/IU3.
PesynbraThl. DKCIIEpMMEHT THIA 2° IPELOCTaBIII
BO3MOYXHOCTb MICCTIEJOBAaTh MHOTO(aKTOPHYIO CTPYKTY-
py Iporiecca 0Oy4eHVs eByIleK 15 jieT 1o mporpamme
QITOPUTMUYECKUX IIPEANNCAHNIA, YTOYHUTD ONTYMATIb-
HbIe COOTHOILEHNA (PaKTOPOB I UX MCIIO/b30BAHVA B
nepyof 06yueHrs pU3MIECKUX YIPaKHEHMI Ha YPOKax

b13MYeCKOlt KY/IbTYPBI, IONTYYUTD JaHHBIE /IS pacyeTa
PErpeccMOHHBIX MOfieneil 00yUeH s OT/e/IbHBIX Cepuil
y4eOHBIX 3aflaHMil U MPOBEJEeHNs JUCKPUMIHAHTHOTO
aHa/nM3a I IOTydeHnsA 06001IeHHOl MOfIeny Mpoliec-
ca 06y4eHNs YIIPaXKHEHNIO B IIe/IOM.

BoiBoabl. [I71s1 BbIOOpa 0600IIEHHOTO PeXXyMa BbI-
THIOJIHeHVISI YIIPKHEHMII cepiil 3aJiaHnil B IIporecce 06-
Y4eHUs CTOMKE Ha FO/IOBE M PYKaX JIeByLIEK 15 JIeT MOXKET
OBITB MCIIOB30BaHA [IePBast AVCKPUMIHAHTHAS QYHKIVS
C aKIIeHTOM Ha Hanboree nH(OpPMaTIBHBIE ITepeMEHHbIE.

YpaBHeHUsI perpeccun, MONTydeHHbIE B pe3y/IbTare
aHa;mM3a #BaHHbIX [1DPD 22 maloT BO3MOXXHOCTDb YTOY-
HUTDb 1 BbIOpaTh Haubosee 3¢ PeKTVBHbBIC BapUAHTLI
PEXMMOB BBIIIO/THEHVS YIIPAXXHEHWIT [/Is1 OB/IafieHMs
OT/Ie/IbHBIX CepUil y4eOHBIX 3aTaHNIl.

KnroueBble coBa: JUCKPYMUHAHTHBIN aHAMN3,
cepuy y4eOHBIX 3alaHMIl, IIPOrPaMMIPOBAHHOE 00-
ydeHMe, JeBYIIKI.
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