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Abstract

The purpose of the study was to determine the impact of the number of repetitions on the effectiveness of teaching
boys aged 15 a cartwheel.

Materials and methods. The study participants were 20 boys 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. To solve the
tasks 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,
discriminant analysis.

Results. The assumption was made about a significant influence of the modes of alternating exercise repetitions and
the rest interval on the effectiveness of motor skills development in boys aged 15. The study found that 6 sets 1 time
each with a rest interval of 60 s are more effective than 6 sets 2 times each with a rest interval of 60 s when teaching
the ability to assess movement performance by time (p < 0.001). And with the first exercise mode, fewer repetitions
are needed to master the entire cartwheel. This is due to the fact that differentiation of time characteristics requires
immediate information about the movement performance after each repetition.

Conclusions. Based on the analysis of group centroids, it was found that 6 repetitions of the exercise (6 sets 1 time
each with a rest interval of 60 s) significantly influence the cartwheel skill development in boys aged 15 during physical
education classes. The results of group classification show that 95.0% of the original grouped observations were
classified correctly.

Keywords: discriminant analysis, boys, acrobatic exercises, exercise mode.

Introduction

Physical education is an important factor in the devel-
opment of schoolchildren’s personal qualities and a healthy
lifestyle (Krutsevich, et al. 2021; Cisterna, et al., 2019; Elezi, et
al., 2021). Motor skills development in schoolchildren is the
main task of the modern school (Ivashchenko, 2020; Kapkan
et al., 2019a,b). Studies focus on optimizing the teaching of
basic movements (Herrmann et al., 2019; Morley et al., 2019;
Samsudin et al., 2021).

The modes of alternating exercises and rest intervals
are considered as a factor that influences the effectiveness
of teaching (Burstein et al., 2021; Ivashchenko et al., 2017;
Ivashchenko et al., 2015). A dosed load is also used when de-
veloping movement control skills (Ivashchenko et al., 2019)
and motor abilities (Ivashchenko et al., 2021; Khudolii et al.,
2020; Marchenko et al., 2021).

© Ivanov, D., Ivashchenko, O., & Bartik, P, 2021.

One of the methods of studying the patterns of motor skills
development is modeling (Khudolii et al., 2020; Ivashchenko,
2020; Ivashchenko et al., 2021). Positive results were obtained
during discriminant analysis of the impact of strength exercis-
es on the level of motor fitness (Samanta et al., 2021) and motor
skills development in schoolchildren (Iermakov, Ivashchenko
et al., 2021; Iermakov et al., 2021). Therefore, it is relevant to
study the impact of different exercise modes on the effective-
ness of teaching schoolchildren aged 15 acrobatic exercises.

The purpose of the study was to determine the impact
of the number of repetitions on the effectiveness of teaching
boys aged 15 a cartwheel.

Material and methods

Study participants

The study participants were 20 boys aged 15. The chil-
dren and their parents were fully informed about all the fea-
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tures of the study and gave their consent to participate in the
experiment.

Organization of the study

To solve the tasks set, the following research methods
were used: study and analysis of scientific and methodologi-
cal literature; pedagogical observation, timing of training
tasks; pedagogical experiment, methods of mathematical
statistics, methods of mathematical experiment planning,
discriminant analysis.

The pedagogical experiment was conducted at the ly-
ceum No. 107, Kharkiv, in the 2020-2021 academic years.

The pedagogical experiment examined the influence of
6 and 12 repetitions with a 60-second rest interval during
a physical education class on the number of repetitions of
training tasks to the 100% level of proficiency. In the first
group, the boys repeated the tasks 6 sets 1 time each with a
rest interval of 60 s, in the second group - 6 sets 2 times each
with a rest interval of 60 s.

During teaching, the method of algorithmic instructions
was used (Shlemin, 1973). The program of teaching the cart-
wheel was developed based on the data of Shlemin (1973),
Khudolii (2008) and included the following training tasks:

The first series of training tasks — exercises to develop
motor abilities

1. From normal standing position, lean forward, touch
the floor with the hands and, moving the hands forward on
the floor, adopt a push-up position, return to starting posi-
tion in the same way

2. Perform push-ups as quickly as possible (5 times in
3-45)

The second series of training tasks — exercises to master
starting and ending positions

1. From standing position with raised arms, step forward
and perform a switch leg handstand with assistance

2. Handstand with legs apart with assistance

The third series of training tasks — actions without which
it is impossible to perform the target exercise

1. Standing on hands with legs apart with assistance, shift
the body weight from one hand to the other

The fourth series of training tasks — teaching the ability
to assess movements in space, by time and muscular effort

1. Arriving to handstand quickly with assistance

2. Arriving to handstand slowly with assistance

The fifth series of training tasks — preliminary exercises

1. Arriving to handstand quickly with the wall support

Table 1. Group Statistics. Boys Aged 15

2. Handstand with legs apart with 90-degree rotation
with assistance

The sixth series of training tasks — the entire exercise

1. Cartwheel with assistance.

2. Cartwheel without assistance

The next exercise started on condition of correct per-
formance of the previous exercise on three consecutive at-
tempts. The number of repetitions required for correct per-
formance on three consecutive attempts was recorded. The
level of proficiency in the exercises 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.

Statistical analysis

The study materials were processed using the IBM SPSS
20 statistical analysis program. Discriminant analysis was
conducted. For each canonical discriminant function, the
study calculated the following: eigenvalue, variance percent-
age, canonical correlation, Wilks’ lambda, Chi-square. For
each step: prior probabilities, Fisher’s function coefficients,
unstandardized function coeflicients, Wilks’ lambda for each
canonical function.

The study protocol was approved by the Ethical Com-
mittee 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 docu-
ment was obtained from all the parents.

Results

Table 1 provides the statistics for the groups. The analysis
of mean values shows that statistically significant differences
in the number of repetitions are observed in the first and
fourth series of training tasks (p < 0.05). The 15-year-old
boys who use the first mode need fewer repetitions to master
the movements of the first and fourth series of tasks than the
15-year-old boys who use the second mode of training. The
15-year-old boys who use the second mode need fewer rep-
etitions to master the movements of the sixth series of tasks
than the 15-year-old boys who use the first mode of training
(p<0.1).

To determine the impact of different modes of exercises
on the level of proficiency, discriminant analysis was con-
ducted (see Tables 2-9). The results of the Box’s M test con-

6 repetitions, rest interval 12 repetitions, rest interval

of 60 s of 60 s

Si‘::lf:f Ax szlglgfia F df1 df2 Sig.
Mean Std. Deviation Mean Std. Deviation

1 series 6.3 1.77 10.0 1.88 -3.7 468 20.501 1 18 .000
2 series 4.2 .79 4.7 48 -0.5 .860 2.922 1 18 .105
3 series 6.6 2.79 6.2 2.04 04 .993 133 1 18 .719
4 series 4.8 1.61 13.3 2.75 -8.5 202 70.911 1 18 .000
5 series 5.0 2.21 6.6 2.87 -1.6  .902 1.946 1 18 .180
6 series 9.7 1.34 8.0 2.45 1.7  .829 3.710 1 18 .070
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firm the assumption about the homogeneity of variances and
covariances used in the discriminant analysis and indicate
the possibility of its use (Table 2).

Table 2. Box’s M Test For Testing Equal Population
Covariance Matrices (DA)

Box’s M 49.088
Approx. 1.471

F df1 21
df2 1191.671

Sig. .078

The first canonical function explains 100% of the results
variation, which indicates its high informativity (r=0.915)
(see Table 3). The materials of the canonical function analysis
show its statistical significance (A,=0.163; p,=0.001). The first
function has a high discriminative ability and value in inter-
pretation of the general population (Tables 3, 4).

Table 3. Eigenvalues for Developing Discriminant Model
(Canonical Correlation). Boys Aged 15

Function Eizenvalue % of Cumulative Canonical
8 Variance % Correlation
1 5.120 100.0 100.0 915

Table 6. Structure Matrix. Boys Aged 15

Function

Series of tasks =

.877
472
-.201
178
.145
-.038

[SCRS, I SR NN

Table 7. Canonical Discriminant Function Coeflicients
(Unstandardized coefficients)

Function

Series of tasks 1

144
124
-.145
424
-.116
-.130
(Constant) -2.808

(o NS N N S

Table 8. Functions at Group Centroids. Boys Aged 15

Table 4. Outcomes of Calculated Wilks’ Lambda of
Discriminant Function. Boys Aged 15

Test of Function(s) Wilks’ Lambda Chi-square df  Sig.
1 .163 27.173 6 .000

The standardized canonical discriminant function coef-
ficients make it possible to determine the ratio of the con-
tribution of variables to the function result. The results of
the first and fourth series of training tasks make the largest
contribution to the first canonical function. The above indi-
cates that the exercises of the first and fourth series of training
tasks are the most sensitive to the number of repetitions in
boys aged 15 (Table 5).

Table 5. Standardized Canonical Discriminant Function
Coeflicients. Boys Aged 15

Function
1
263
.081
-.356
957
-.297
-.257

Series of tasks

A U W N

The structure canonical discriminant function coeffi-
cients are the coefficients of correlation between the vari-
ables and the function. Thus, the function is most closely
connected with the number of repetitions of exercises of the
first and fourth series of training tasks (Table 6).

The coordinates of centroids for two groups make it pos-
sible to interpret the canonical function in relation to the
role in classification. At the positive pole is a centroid for the

Function

Exercise Mode .

1 - 6 repetitions, rest interval of 60 s -2.147

2 — 12 repetitions, rest interval of 60 s 2.147

5 —

Conditional units

1

T T T
-5,0 -2,5 0,0 25 5,0

Conditional units

Fig. 1. Graphic representation of classification results:
6 repetitions, rest interval of 60 s

34 —

i
]

Conditional units

1

0 T T T T
-5.0 2.5 0.0 25 5.0

Conditional units

Fig. 2. Graphic representation of classification results:
12 repetitions, rest interval of 60 s
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Table 9. Classification Results**

Predicted Group
Exercise mode Membership Total
1 2
1 - 6 repetitions, rest interval of 60 s 10 0 10
Count
2 - 12 repetitions, rest interval of 60 s 1 9 10
Original
1 - 6 repetitions, rest interval of 60 s 100.0 0 100.0
%
2 - 12 repetitions, rest interval of 60 s 10.0 90.0 100.0
1 - 6 repetitions, rest interval of 60 s 9 1 10
Count
2 - 12 repetitions, rest interval of 60 s 1 9 10
Cross-validated®
1 - 6 repetitions, rest interval of 60 s 90.0 10.0 100.0
%
2 - 12 repetitions, rest interval of 60 s 10.0 90.0 100.0

a. 95.0% of original grouped cases correctly classified. b. Cross validation is done only for those cases in the analysis. In cross valida-
tion, each case is classified by the functions derived from all cases other than that case. c. 90.0% of cross-validated grouped cases

correctly classified.

exercise mode of 12 repetitions, at the negative — a centroid
for the exercise mode of 6 repetitions (see Table 10, Fig. 1, 2).
This indicates a significant difference in the impact of exer-
cise repetition modes on the number of repetitions required
for motor skills development in boys aged 15 during physical
education classes. The results of group classification show
that 95.0% of the original grouped observations were classi-
fied correctly.

Discussion

The assumption was made about a significant influence
of the modes of alternating exercise repetitions and the rest
interval on the effectiveness of motor skills development in
boys aged 15. The study found that 6 sets 1 time each with a
rest interval of 60 s are more effective than 6 sets 2 times each
with a rest interval of 60 s when teaching the ability to assess
movement performance by time (p < 0.001). And with the
first exercise mode, fewer repetitions are needed to master
the entire cartwheel. This is due to the fact that differentia-
tion of time characteristics requires immediate information
about the movement performance after each repetition. The
results presented confirm the data of lermakov et al. (2021),
Ivashchenko et al. (2015), Kapkan et al. (2019b) about the in-
fluence of exercise modes on the effectiveness of motor skills
development in schoolchildren.

The obtained data supplement the results of the studies
on motor skills development in schoolchildren (Iermakov,
Ivashchenko et al., 2021; Iermakov et al., 2021); on coordina-
tion abilities development (Warlop et al., 2020; Strotmeyer
et al., 2020); on organization of physical education at school
(Detynych, 2019; Tkachenko, 2020).

The study confirmed the possibility of using a discrimi-
nant function to assess the effectiveness of different modes of
physical exercises when teaching acrobatic exercises, as the
verification of canonical functions indicates their statistical
significance.

Conclusions

Discriminant analysis made it possible to determine the
impact of the number of repetitions on the effectiveness of
developing the cartwheel skill in boys aged 15, answer the
question as to how significantly the modes of repetition differ
by the effectiveness of motor skills development, what class
the object belongs to based on the values of discriminant
variables.

Based on the analysis of group centroids, it was found
that 6 repetitions of the exercise (6 sets 1 time each with
a rest interval of 60 s) significantly influence the cartwheel
skill development in boys aged 15 during physical education
classes. The results of group classification show that 95.0 % of
the original grouped observations were classified correctly.
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PO3MI3HAHHA OBPA3IB: EOEKTUBHICTb MPOLIECY
HABYAHHA NEPEBOPOTY YbBIK XJ10MLUIB 15 POKIB

Omurpo IBanos'*5P, Onbra IBamenko' 5P, [Tapon bapTik*AP

'XapkiBcbkmit HanfioHanbHMI nefaroriunmit yaisepcutet imeni I.C. CkoBoponu

*YuiBepcurer Mares bens

ABTopcbkuit BKaj: A — gusaitt gocmimpkeHHss; B — 36ip mannx; C — cratananis; D — niaroroska pykomnucy; E — 36ip Kourris

Pedepar. Cratps: 6 c., 9 Tabm., 2 puc., 28 mKeper.

MeTta gOCTiIKeHHI — BU3SHAYNTHY BIUIMB Ki/IbKOCTi IOBTO-
peHb Ha e(peKTUBHICTD IPOIleCYy HaBUYaHHA MepeBOPOTY yOik
xyonuis 15 pokis.

Marepiamm i meTogm. Y [OCHIi>KeHHI IPUITHANN y4acTb
20 xromuis 15 pokis. [litu Ta ixni 6arbku Oymu iHpopmoBaHi
Ipo BCi 0COOGMMBOCTI TOCTIKEHHA 1 Aanu 3TOfy HA y4acTb B
eKcriepyuMeHTi. [/ BUpileHHs TOCTaB/IeHNX 3aBIaHb Oy BU-
KOPUCTaHi METOAM MOCIIJPKEHHA: BUBYEHHSA Ta aHajli3 HayKo-
BO-METOJMYHOI /IiTepaTypy; IefaroridHe ClIoCTEPEKEHH, XPO-
HOMETpPa)X HaBYa/JbHMX 3aBJjaHb; IeJarOTiYHMII eKCIIePYMEHT,
METOAY MaTeMaTWYHOI CTaTUCTUKM, UCKPUMIHAHTHUIA aHaTi3.

Pesynbraru. IlpuiiMaeTbcss IPUIMYLIEHHS IPO CYTTEBUI
BII/IMB PEXMMIB 4epryBaHHA IIOBTOPEHDb BIIpaB Ta iHTepBaly
BIAIIOYMHKY Ha e(eKTUBHICTD (POPMYBAHHS PYXOBUX HABIYIOK
y xsonuiB 15 pokis. BcTanosneno mo 6 nigxopis no 1 pasy 3
inTepBanoM BifmounHKy 60 ¢ Mae 6inpury edeKTUBHICTD HDK

6 migxonis 1o 2 pasu 3 iHTepBasIOM BimouMHKY 60 ¢ y npomneci
HaBYaHH:A YMiHHIO OIIiHIOBAaTU BUKOHAHHA PYyXiB 3a 9acoM (p <
0,001). MeH111a KifbKicTb HOBTOPEHD IIPJ HEPIIOMY PEXMi BU-
KOHAHHA BIIPaB HeoOXiHa i /)11 OBOIOAIIHHA IIepeBOPOTY yOiK
B 1inomy. Lle 1oB’s13aHo 3 TM, 10 15 A epeHIioBaHHS Ya-
COBMX XapaKTepUCTUK HeoOXifHa TepMiHOBa iH(oOpMaLia mpo
BMKOHAHHSA PYXY IiC/I KOKHOTO TIOBTOPEHH.

BucnoBku. Ha ocHOBI aHasi3y 1leHTpOifiB Ipyn BU3Haye-
HO, [0 6 MOBTOPEHb BIpaBy (6 migxopis o 1 pasy 3 iHTepBa-
JIoM Bifno4nHky 60 ¢) Ma€ CyTTEBUIT BIVIMB Ha Iporiec Gpopmy-
BaHHA HaBMYKY BYUKOHaHHA [TepeBOPOTY ybik xymomiis 15 pokiB
Ha ypokax ¢isu4Hoi KynsTypu. Pesynbraru knacudikanii rpyn
MIOKa3yI0Th, 1110 95,0 % BUXiJHMX 3rpyNOBaHUX CIOCTEPEKEeHb
KmacudikoBaHO BipHO.

KrnroyoBi cmoBa: [ucKpyMiHaHTHUI aHaTi3, XJIOML, aKpO-
OaTnyHi BIPaBM, XXMM BUKOHAHHS BIIPAB.
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AHoTanisa

Mera KOCTigKeHHS — eKCIIePMMEHTa/IbHO BCTAHOBIUTH OIITVIMA/IbHI YMOBY HaBaHTXXEHHs IS TOOYROBM cepil Ha-
BYA/IbHMX 3aB/IJaHb CIIPSIMOBAHMX Ha 3aCBOEHHS BIIPaBM «YIap HOTOIO B CTOPOHY «JIOKO Trepi KeKOMi» Ha cepeJHbOMY
PiBHI «4ygaH».

Marepianu i MeTopu. Y BocnmifkeHHi B3sIu y4actb 32 xmomnni 10 pokis. JiTu Ta ixui 6atbku 6ymu inpopmoBaHi

IIPO BCi 0COOMMBOCTI JOCTIIKEHHSI | 1y 3TOAY Ha y4acTb B eKCIIepUMeHTI. []/Is1 BUpIileHHsT TOCTaB/IeHNX 3aBaHb
Oy/Iu BUKOPUCTaHI METOMM JOCTII>KeHHA: BUBYEHH:A Ta aHa/li3 HAYKOBO-MeTOAMYHOI /liTepaTypH, Iefjaroriyte cro-
CTepe)KeHH:, XpOHOMEeTpaK HaBYa/IbHMX 3aBJjaHb, IIEaTOTiYHMIT eKCIIePMMEeHT, MeTOAY MaTeMaTNYHOI CTaTUCTUKI,
METOfIM MaTeMAaTMYHOTO I/IAHYBAHHA €KCIIEPUMEHTY. Y Ipolieci HaBYaHHA BMKOPUCTOBYBABCA METOJ, a/ITOPUTMIYHMX
PO3IOpPAIKEHD.

Pesynbraru. Ilepesipka ofHOpifIHOCTI iucIiepciit 3a fonoMorolo Kpurepito KoxpeHa nokasara, 110 y BCiX YOTMPbOX
BubipKax po3ODKHICTD MK AMCIEpPCiAMI BBaXKAETCS BUNAKOBOIO /sl 06paHoro piBHs 3Haunmocti 0,05. B ycix ce-
pisx BUKOHYeTbCs yMoBa Gp<G0,05(7.4), [OCTiAN BBXXAIOTHCS BifTBOPIOBAHIIMI  OL[iHKM AMUCIIEPCiil OFHOPIFHUMIL.
H06y110BaHi MaTeMaTUYHi MOfIeTi aJleKBaTHO ONuCyoTh oTpuMaHi gaHi (Fp<Fxp). IIpusnaerbca cTaTucTyHa 3Ha-
YYIiCTh MOZE/i Ta HAJiHICTD PIBHAHHSA perpecii. [lucnepciiinmit anasis BUABUB IPOLEHTHUII BIUIMB IPEAUKTOPIB
(X, X,) B cepisix mporpamMyu HaBYaHHA ylapy HOTOIO B CTOPOHY «i10KO Tepi kekomix: 1 cepis — X, (63,8%), X, (24,0%,
HeraTusHMI); 2 cepif — X, (69,0%); 3 cepia - X, (62,6%), X X, (27,4%); 4 cepis - X, (74,6%), X, (21,6%, HeraTupBHmI1);
5 cepis - X, (91,0%), X X, (6,4%); 6 cepis - X, (84,8%), X2 (10,3%).

BucnoBku. [[14 panioHanbHOI OpraHisanii npouecy HaByaHHA yjapy HOTOX0 B CTOPOHY «JI0KO Tepi KeKoMi» Ha ce-
PpegHbOMY PiBHI «dylaH» X10m1iB 10 pokiB 3a IporpaMoio aIrTOpMTMIUYHIX PO3IOPAIKEHD, PEKOMEHYEMO JJOTPU-
MYBaTICh HACTYIIHOTO PEeXKMMY HaBaHTa)KeHH:: 1 cepia — 4 migxony, inTepsan BifmounHky 60 ¢; 2 cepia — 4 migxonu,
inTepBan BignounHKy 60 — 120 ¢; 3 cepia - 4 migxonu, intepsan Bignounnky 120 c; 4 cepia - 4 nifxonu, inTepsan Bifi-
no4nHKYy 60 ¢; 5 cepis — 4 migxopy, inTepBan BignmounHKy 120 ¢; 6 cepia — 4 migxonu, iHTepBan BignounHKy 120 c.
KnrouoBi cmoBa: x10m1ti, HaBYaHHsI, Qpi3nyHi BIpaBy, IpOrpaMoBaHe HaBYAHH, PeKVMMI BUKOHAHHS BIIPaB, KaparTe,
YIap HOTOI0 «JIOKO Tepi KEKOMi».

Bctyn nporpaMyBaHH:A. [[/14 1bOro HeOOXiJTHO CTBOPUTY HaBYa/Ib-
Hy IIpOrpaMy, MOJie/Ib, B fKiil Ma€ OyTU TOYHO OIVCAHUIA
NIEBHUI JIOTIYHMI pAJ, YCiX MIiif i IOCTiJOBHICTD HaBYaHHA
an Y ap’ (Blaszczyszyn, Szczgsna, Pawlyta, Marszalek, & Karczmit,
TeXHiKN. Y 3B’A3Ky 3 IIMIM BUHMKA€ MUTAHHA, AK IOYNHATH . . "
}u’ 1 | 6 > . 2019; Khudolii, Iermakov, & Bartik, 2020; Khudolii, Kapkan,
HaBYaHHA, 110 AKiil cucreMi, 06 JOCATTH 10 MOXKIMBOCTI
o > HHOD AL X Harkusha, Marchenko, & Veremeenko, 2020). Bupaskato-
HaJOI/IbII palliOHA/IBPHOTO 3aCBOEHHS TeXHIKM Kapare. Ha
. L R YMCh MOBOIO MaTeMAaTUKM, 1le 03HAYAE CTBOPEHHA aTOPUT-
HPaKTUI Ile O3HaYa€e HEeOOXiHICTb onmTMMisallil HaBYaHHSA ; .
. .o . . MY HaBYaHHA OCHOBaM 0a30BoIli TexHiKkM Kapate (MapueHKo
i Ha 1iil OCHOBI IIBMJIKe Ta IIpaBUIbHE 3aCBOEHHA TEXHIKU
" A p & Kosanenko, 2020; fApomenko, 2020; Mapuenko & Tapa-

PYK i Hir.
. HEHKo, 2020).
CyuacHa HayKa Ta IPaKTMKa [T0KA3YIOTb, 1[0 HANKPAIILy .
[TporpaMoBaHe HaBYaHHsI Ma€ Ge3lepevHi mepeBari.

OTITMMI3allif0 HABYAHHSI Ta IiIBUIEHHS 110T0 edeKTUBHOC-
. .. . Ilo-nepuie, BOHO JO3BOJIAE YHUKHYTYU IIOMWIOK, 11O IOITYC-
Ti IIpu OBOJIOAIHHI OCHOBaMM TeXHIKM BIIpaB 3abe3medye . . .
KaIOTbCs IIPU iHAUBiJyaIbHOMY TPEHEPCHKOMY €MITipUYHO-

Y TpeHyBa/IbHIil PoOOTI 3 IOYATKIBLAMIU KapaTyuCcTa-
MU NIEPERYCIM CITifi IPULIIIATHA YyBary OBOJIOJiHHIO OCHOBAMU

© Litvin, A. & Marchenko, S., 2021. MY CYIDKEHHI, a TAKOXX HeIlOTpiOHMX IoBTOpeHb. Lle mocs-
(3 JITM ABTOp KOpecnoHfieHT: CBiTana MapueHKo,
ﬁg LLC OVS E-mail: sport-svet1968@ukr.net
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Ta€ThCA 3a JJOIIOMOTOI0 CTPOrOro MpOrpaMyBaHH:A, HAYKOBO
i orivHO OOGIPYHTOBAHIN MOAENI — IMPOrpaMy HABYAHHSL.
ITo-pmpyre, CTBOPIOETHCA €liHA OCHOBA HABYAHHS, 11]0, IPK-
POZHO, TOKpaIIye IPAaKTUKY TPEeHyBaIbHOI POOOTH 3 HOBaY-
Kamu. [To-TpeTe, Ha OCHOBI MPOTrPaMOBaHOIO HaBYaHHA CKO-
POYYETHCA Yac IPABUIbHOTO OBOJIOMiHHSA OCHOBAMY TEXHIiKM
i BOCKOHA/IeHHA B Hill y IIpolleci TpeHyBaHHA. B pesynbTari
LbOro HmifiBMIIyeThbcs edexTrBHiCTh HaBuaHHA (Lopatiev,
Ivashchenko, Khudolii, Pjanylo, Chernenko, & Yermakova,
2017; Khudolii, 2019; Khudolii, Iermakov, & Bartik, 2020).

Morozov (2016), Arziutov, Iermakov, Bartik, Nosko, &
Cynarski, (2016) ykasyroTp 1110 MaTeMaTH4He MOJETIOBAHHS
BBa)XKA€TbCS ONPABIAHUM IHCTPYMEHTOM A1 6ioIoro-mena-
TOT{YHMX TOCTIIKEHDb Ta MOXKe OYTV JOIIOBHEHHAM IO eMIIi-
PUYHUX JOCTiPKEHb.

JloBeneHa eeKTUBHICTb BUKOPUCTAHHS METORY MOJe-
JIIOBAHHS B IIPOLieCi HaBYaHHs 6a30Biil TexHiri kapare (Map-
yeHko & Tapanenko, 2020; Pahlevi, Fachrezzy, &Mustafa,
2020; Mapuenko & Koanenko, 2020) i po3BUTKY pPyXOBMX
3gibHOCTeI miTelt i migmiTkiB (Mapuenko, 2017; Khudolii,
Ivashchenko, Iermakov, Nosko, & Marchenko, 2019; Map-
yenko & laumumos, 2021).

Buenumm joBeneHO, 0 BUCOKUI PiBEHb PO3BUTKY PY-
XOBMX 3[i6HOCTel! BIUIMBAE HA YCIIIIIHEe BUKOHAHHS PYXO-
BUIX [IiJl i pe3y/IbTaTUBHICTD y 3MarajbHil fisnbHOCTI (Map-
yenko & besmanpko, 2020; Mapuenko & Beppuu, 2021;
Marchenko & Satdyiev, 2021).

Ha cporopsi, ik cBig4ath focnimkeHHsa Mapuyenko & Ko-
BajsieHKo (2020), Mapuenko & Tapanenko (2020), Szczesna,
Blaszczyszyn, & Pawlyta (2021) ta inmmx ¢axiBuis, He ic-
Hye focTaTHbOI iHdopMaLii 100 BU3HAYEHHS aITOPUTMY
HABYAHHS OCHOBaM 6a30BOi TEeXHIKM KapaTe Ha O3OPOB-
4O-TPeHyBa/JIbHOMY eTari mifiroropku. [laHa mpobiema mo-
3Bo/mIa cOpPMYIIOBATY TeMy fOCIipkeHHs — «[Iporpamy-
BaHHA NPOIeCYy HABYaHHA TEXHilli yIapy HOTOI0 B CTOPOHY
«J10KO repi KeKoMi» xyomnuis 10 pokis».

Mema docniOieHHss — eKCIIepUMEHTaNTbHO BCTAHOBIU-
TV OIITMMA/IbHI yMOBM HAaBaHTAXXEHHs [/Is1 HOOYOBU cepii
HaBYa/JIbHUX 3aBJIaHb CIPAMOBAaHNUX Ha 3aCBOEHHS BIIPaBIU
«YIap HOTOI0 B CTOPOHY «/I0KO repi KeKOMi» Ha CepeJHbOMY
PpiBHI «9yan».

Marepianu i meTogn

YyacHuKu 00C/ioxeHHA

Y nocnifkeHHi B3sm ydacTb 32 xnonui 10 pokis. [itn
Ta ixHi 6aTbky Oynu iHpOpMOBaHi PO BCi 0COOMMBOCTI KO-
CITiJPKE€HHA 1 Jany 3TOAY Ha YY9acThb B €KCIIEPUMEHTI.

OpezaHizayis 00cnioxeHHsA

Jlyist BUpillleHHs MOCTaB/IEHNUX 3aBAaHb OY/IM BUKOPUC-
TaHi METOJY JOC/TIPKEHHA: BUBYEHHsI Ta aHa/Ii3 HAyKOBO-Me-
TOJMYHOI JIiTepaTypu, IelaroriuHe CIlIoCTEPEKEHHs, XPOHO-
MeTpa)X HaBYa/JIbHMX 3aBJAHb, NIEJaTOTiYHMI €KCIIEpUMEHT,
METOIM MAaTeMAaTUYHOI CTATUCTUKY, METOAM MaTeMaTUYHO-
IO IJTAaHYBaHHA €KCIEPUMEHTY. Y Ipolieci HaBYaHHA BUKO-
PUCTOBYBABCA METOJ, AITOPUTMIUYHUX POSIIOPAIKEHD.

ITpu cTBOpeHHi Mopeni npouecy HaB4aHHA (i3wyHii
BIIpaBi «YIap HOTOI0 «/IOKO repi KeKOMi» M KepyBauCh Te-

OpETUYHVMI OCHOBAMJ HaBYaHH, K1 y JOCTATHiN Mipi ITpo-
anasnisoBani [Inaronos (2017), Khudolii, Iermakov, & Bartik
(2020). Jocrmimkenusamu Park (2003), Kang, Kim, Heo, & Lee
(2018), Szczesna, Blaszczyszyn, & Pawlyta (2021) mpo 6io-
MeXaHIYHMII aHaJI3 TeXHIKM y[apiB HOramu, 00 BU3HAYM-
T IIPOCTOPOBI, YAaCOBi Ta CUJIOBI XapaKTepUCTUKN pyXy. Lle
JacTh MOXIVBICTD OLIIHUTH JOCTATHIl piBeHb ¢isnyHol pop-
M i OI'TMMA/IbHO OOYAYBATH IPOLIEC PYXOBOI MiITOTOBKIL.

Omuc texnikn ypapy. Ilepira dasa «dasa BuHOCy cTer-
Ha» Taka K i B y#api Horoto «Mae repi» (Mapuenko & Ko-
Bajtenko 2020). Korino migHATe KO rpypeit, cCTerHo Maibke y
BEpTMKa/JIbHOMY II0N0KeHHi. [Ipy migjiomi nepenecTu neHTp
TsDKiHHA Ha OTIOPHY HOTY.

Hpyra ¢asa «dasa 3apsagy» — po3BOPOT Ha OIOPHilL HO31
I'SITKOIO [IO L1i/Ti, TOMIJIKA 1 CTErHO mapasesbHi K0 MiAjIory,
306epiraTyi KyT MK CTETHOM i TOMIJIKOIO.

Tpers dasa BunpsAMIeHHS HOrM 3 POPMYBaHHAM yHap-
HOI ITOBEPXHi. YIapHOIO aTaKyI04O0I0 IOBEPXHEIO € «COKYTO»
6oxoBa yacTnHa (pebpo) cromu. ITornsap crpsaMoBaHuil y
HAIPSIMKY Iepes6adyBaHoro yaapy.

YersepTa (hasa IIoBepHEHHA HOTHU Y (Hasy «3apsay».

ITsaTa ¢asa noBepHEeHHs HOTY Y «(asy BUHOCY CTETHa».

IllocTa dasa MOCTAHOBKY HOTU y BUXiJjHe ITOJIOKEHHA
«J101 madi».

[Tporpama HaBuaHH:A TeXHilli y#apy HOTOIO «OKO repi
KEeKOMi» CK/IaJlasiach i3 HaCTYIMHUX MOCHiJOBHUX Cepili Ha-
BYa/IbHMX 3aBJIaHb.

Ilepma cepia — BHpaBM [ad PO3BUTKY PYXOBUX
3pibHOCTEIN.

I. Ins po3BUTKY THYYKOCTI Ta PyXJIMBOCTi y Ta30CTeT-
HOBUX CYITI06ax.

B.1.: cTiiKa «XelicoKy fadi» (HOIV pa3oM), pyKi B CTOPOHM:

1. Max npaBoo B CTOPOHY, TOPKHYTICS PYKJ HOTOI0.

2.B.m.

3-4. Te came gpyroro Horo. [loBroputy BripaBy 10 pasis.

Pe6po cromu y ONO>KeHHi «COKYTO», HiJOLIBa OTOPHO]
HOTY MTOBHICTIO CIMPAETHCSA Ha MifIIOTy.

I1. [ly1s1 pO3BUTKY CTATUYHOL CHUIM M SI31B HIT i CIIMHIL

B.m.: critika Ha ofHiit HO31, cTOsYM NiBUM (TIpaBuM) 60-
KOM JI0 'iMHAaCTMYHOI CTiHKM, XBaT JIiBOIO (IIPaBOI0) PYKOIO
Ha piBHi 1oscy.

1. ITigaATM NpsAMY IIPAaBy HOTY IIApaJIe/IbHO O IIiJIOTH.
Yrpumysaru 10 ¢

2.B.m

3-4. Te caMme B IPyTy CTOPOHY.

III. Ins po3BUTKY CTaTMYHOI piBHOBATM.

Bukonatu tak camo sk II BIpaBy, pyKu 3irtyTi B /K-
THOBUX CYITI00aX, JIKTi OIyILieHi BHU3 Ieper co6010, mablii
3i6paHi B Ky/IaK, KylIaku 000X pyK Ha piBHI mifoopifas.

Jpyra cepis — BUXifiHi i KiHIIeBi IIONIO>KEHHA.

I. Crilika «xeifcoKy fadi» (HOTY pasom).

II. Critika HOrM HapisHO «ifoJl Jadi» — y IIbOMY IOJIO-
JKEHHI TOTW/INIIS, TOTIATKY, CIIHUI, I'ATKM PO3MillleHi B
OJJHIJ IJIOUIVHI, HOTM PO3BEEH] Ha MMPUHY IUIeY, CTYIIHI
pO3TalloBaHi mapasenbHO, KOiHa po3cnabieHi Ta mero 3i-
THYTIi, PyK! Ha II0ACi, Bara Tijla posmnojiiieHa piBHOMipHO Ha
o6uaBi Horu (Mapuenko & Kosanenko 2020).

III. Illnpoxka cTiiika HOIM Hapi3HO «Kkiba fadi», BifcTaHb
MK cronamu JiBi mmpuny nedeii. CTynHi napanenbHo Ta
MOBHICTIO CIMPAIOThCA Ha mifstory. CriMHa IpsMa, NepIeH-
TVIKYIAAPHO fio mifymoru. CTerHa 3HAXOAATCA MMiJ] HEBENMMKUM
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KYTOM [0 IIiJI/IOT Y, y BUNIAJKY HU3bKOI CTiMIKY — ITapajie/IbHO
mo mipymorn. KosiHa HamMaratucs CpsAMOBYBATH B CTOPOHI.
Bara Tina piBHOMipHO posmopineHa Ha o6uasi Horu. Ilo-
noxxeHHA pyk AK y III Brpasi nepuioi cepii. Buxin y cTifixy
«kiba madi» MO>Ke BUKOHYBATHCS 13 TIOJIOXKEHHSI <OV fatdi».

Tpets cepis — fiii 6€3 IKMX HEMO>K/TMBO BUKOHATY BIIPABY.

I. B.m.: cTiliKa «XeiicOKy fladi», pyKu BHU3, KUCTi po3-
KpUTi, IJIedi po3ipasiieHi 6e3 Halpy KeHHsI.

1. ITBMaKO MigHATH HOTY 3irHY Y KOJIiHi 10 TpyZeit, CTeT-
HO I1i€i HoTM MaJKe y BepTUKaabHOMY nonoxkeHHi. [Tpu mif-
JIOMi ITepeHeCTy eHTP TAKiHHA Ha ONIOPHY HOTY.

2. IBUKO BUIIPAMUTY HOTY, OITyCKAalO4M CTOIY BHU3 3
¢dbopmyBaHHAM yrapHOI noBepxHi. KopoTkouacHa ikcaryia
cronu. B.o.

3-4. Te came gpyroo Horow. B.mm.

IToBroputH BpaBy 10 pasis.

Te came MOXXHA BIUKOHYBAaTH i3 6i/pl i30/1p0BaHOI O-
suil. B.m.: mexxaun Ha niBomy (mpaBomy) 6o1ii 3 ormoporo Ha
IepeAIIiyys TiBoi (mpaBoi) pyKu.

II. B.mw.: crifika Ha ofHill HO3i, cTOsTYM IiBUM (TIpaBUM)
6OKOM [0 TIMHACTMYHOI CTiHKM, XBAT IPSAMOIO MiBOH (mpa-
BOIO) PYKOI0 Ha piBHi Iteda. CTerHo i rominka npasoi (J1iBoi)
HOTY 3HAXOAATLCA ¥ Pasi «3apamy».

1. BuKoHyeMO XIbOCTKE POSTMHAHHA HOTM Y KOJIIHHOMY
cyrno6i, 36epiraroum BUCOTY i ITOJIO>KEHH:A CTOIM «COKYTO» 3
¢ixcariero y KiHI}eBOMY [TO/IOKEHH.

2. BukoHyemo mByIKe 3STUHAHHA HOrM y B.1n.

BuxonaTy mo 10 pasiB K0>KHOIO HOTOIO.

YerBepTa cepisi — HaBYaHHA YMiHHIO YIIPaB/IATY PyXaMU:

I. B.m.: crijika Ha OFHIN HO31, CTOSTYM TpaBUM (TiBUM)
OOKOM 10 TIMHACTMYHOI CTIHKM, XBAT MIPSIMOIO MpaBoto (-
BOIO) PYKOIO Ha piBHi mmeya.

1. [ligaaTy npaBy Hory AK y I Bpasi TpeTboi cepii. [o-
MiJIKa Ta CTE€THO Y BEPTMKA/IbHIN MO3MILii.

2. 3MiHUTH TIO/IO>KE€HHA TOMIJIKM i CTeTHa i3 BepTUKAa/Ib-
HOTO y ropusoHTajbHe (dasa «3apsify») 3 OFHOYACHUM IT0-
BOpPOTOM 71iBOI (OmopHOi) cromm, 36epiraloun I[iIbHICTh
«3apsAAy» HOTH, YTPUMYBATU CTETHO 61m3bKo 10 Tymyoy. Y
KiHIIeBiiT (asi pyXy cToma «COKyTO» yHapHOI HOTYM TOpKa-
€TbCsI CTIHKM Ha piBHI IOACY, FOJIOBA Ta IT’ATKA OIIOPHOI HOTM
HaIpaBJIeHi B CTOPOHY yABHOTO yzapy. [Ipyra pyka y nono-
>KeHHI, K y III Bpasi nepuioi cepii.

3. [loBepHYTU IIPaBy HOTY Yy BepPTUKAIbHY TO3UIIiIO.

4. B.m.

1-4. Te came B APyTY CTOPOHY.

IToBroputy Bripasy 10 pasiB KO>)KHOIO HOTOIO.

II. B.mw.: crifika Ha ofHill HO3i, cTOsTYM mpaBuM (JIiBUM)
6OKOM 10 CTiHKM, CTOIIA «COKYTO» YAPHOI HOIM CIIMPAETHCS
Ha CTiHKY Ha piBHi IOACY, IIOJIOKE€HH: TOMIJIKM i CTerHa y
¢asi «3apamy».

OmnopHa Hora BilIITOBXYETbCSA Bifi MiJ/IOTM BIrOPY, APyra
HOTa BilIITOBXYETbCA Bifl CTIHKM. Y MOMEHT cTpubKa ymap-
Ha HOTa BUIIPAM/IAETHCA, Y MOMEHT ITPU3EM/IEHHA Ha OIO-
PHY — 30Mpa€ETHCsL.

[ToBToputy Bripasy 10 pasiB KO>)KHOIO HOTOIO.

ITsiTa cepist — OKpeMi 4acTVMHY LiNbOBOI BIPABM i Iif-
BiflHi BIIpaBu:

L. B.1w.: crivika Ha offHiit HO3i 60KOM 10 TIeperKou («Imo-
IyLIKa», pyKa IapTHepa, pe3NHOBa CTpivka i T. IL.), paBa
(miBa) Hora 3irHyTa y KOTIHHOMY CYI700i 3HaXOZUTHCA Y
¢asi «3apAny», pyKu y HOIOXeHH] 60J10BOi CTilIKM.

1. BukoHaTy XJIbOCTKe pO3TMHAHHSA HOTU Y KOTTIHHOMY CY-
1061 Haf| HePeIIKOfOo0, 30epiraldn yci TaHKM Tila B OFHIi
IUIOLIVHI, BUCOTY i TIOJI0YKEHHSI CTOIN «COKYTO» 3 (hiKcarfiero y
KiHIleBOMY NonoykeHHi. CTyITHA Mae 6y TV TapasieibHo MiTosi.

2.B.m

3-4. Te caMe B IPyTy CTOPOHY.

IToBroputy Bipasy 10 pasiB KO>KHOIO HOTOIO.

I1. Crostart 60KOM [0 TIMHACTUYHOI CTiHKM, TpaBa (/1iBa)
HOTa 3irHyTa y KOTIHHOMY Cyr/106i 3HaXOUThCA y (asi «3a-
pAny», pebpo cTomm («COKyTO») CIIMPAETHCA Y SKUBIT MapT-
Hepa. BijmITOBXyBaHHA Ta NPUTATYBaHH:A NapTHepa BU-
HPSAMJIAIOU] Ta 3TMHAIYY HOTY, BK/IIOYAI0UN B poOOTY Tas i
crerHo. [TapTHep uMHNUTD OCU/IbHUIL omip. Bukonaru no 10
pas3iB KO>KHOI HOT'OIO.

[IocTa cepisi — BUKOHAHHA BIIPABU B LiIOMY:

I. BignpanboByBaHHA TEXHIKM yHapy HOIaMM i3 CTiIKM
«J1011 fadi» 3 MiclA B OBiTps. 10 pasiB KO>KHOIO HOI'OXO.

II. BigmpanboByBaHHA TeXHIKM y/japy HOTOIO, 1II0 CTOITh
nornepeny i3 cTiitku «kiba gadi» 1o ysABHi 1jii 3 mepemiieH-
HAM CXPECTHUM KPOKOM yrepen. 10 pa3iB KOXXHOI HOTOIO.

III. Bukonatu pyry BIpaBy 3 yAapoM IIO JlallaM Ha TO4-
HICTb i cuy.10 pasiB KO)KHOIO HOT'OIO.

[Tornsy y HanmpsMKy yaapy. Pyku y nonosxenHi 60itoBoi
cTijiku. [IMxaHH: y BCiX BIpaBax HeOOXiTHO CIiBBiTHOCUTI
3 TEMIIOM PYXiB i MOMeHTaMy Hanipyru. Mo>xnuBe ypiBHOBa-
JKEHHsI HEBEMKIM HAXIIOM KOPIyCy BOIK 3BOpOTHMII yza-
Py, aJle HaXMIOM He MOXKHA 3/I0BKIBATH, 100 He MOPYLINTI
piBHOBAry i He OCTTAOUTHU CUTTY YHApY.

[lepexiz mo HacTYNMHOI BIIPaBU 3/IilICHIOBABCA 32 YMOBH
BipHOTO BMKOHAHHA IONEPeIHbOI BIIPaBM 3 TOUHUM JJOTPU-
MaHHAM yCiX TexHiuHi Bumor. IIpu oMy monyckanmnce He-
3HAYHI TOMMJIKIA.

INokasuuk HaByeHOCTI (Y) TeXHili yaapy HOrOI0 B CTOPOHY
«I1OKO repi KeKOMi» Ha CepefHbOMY PiBHi («dy/jaH») OLIiHIOBaB-
Cs1 TPYIIOK0 HE3a/IOKHNX eKCIIepTiB ¥ KibKOCTI Tpbox 0cib 3a
10-Ty1 6aIbHOIO LIKA/IOK. 3HAXOAWIOCH CepefHe apupMeTIy-
He. OHOpa3oBa He3HaYHa ITOMIIKA Kapasach BifHIMaHHAM
0,1 6ay. OnHopasosa icroTHa mommIKa BigHiMaHH"M 0,2 6am.
ITpu opHOpasoBiit rpy6ist momwyi BifHiManocs 0,3 6amn.

Hesnauni momunxu:

o Hesnauna BTpara piBHOBarm.

o OmnyckaHH:A pyK 3 IO3M1ii 3aXMCTY TOIOBM.

o HempaBunbHe pIUXaHHA y MOMEHT BUKOHAHHA

BIIPaB.

o Hesnauna smina TpaeKkTOpil Ta BUCOTH yHapy.

e Pyxu BUKOHYIOTBCA 3 3a/IBOIO HAIIPYTOIO.

IcroTHi moMumnkm:

ITpu mipyioMi Ko/miHa He 30pi€eHTOBaHA yJapHa IOBEPXHA
CTOIN «COKYTO».

« OmopHa HOra IOBHICTIO BUIIpsIMIEHa 200 3aHAATO

3irmyra.
o Croma omnopHOi HOTM HEJOCTAaTHbO PO3BEPHYTa
IATKOIO B HAIIPAMKY yZAApYy.

oV criftui «kiba fadi» KOPIyC 3HAYHO IIPOTMHAETHCS
B IIOTIEPEKOBiTt 06/1acTi.

o PosBeneHHsA a00 OIyCKaHHS PYK BHU3 Y MOMEHT
BUKOHAHHsA BIIPaB.

o Ilornapm He cnpAMOBaHMII Y CTOPOHY yAApYy.

Ipy6i nommnxu:

o IcrorHa Brpara piBHOBarm.

o BigcyTniit po3BOpOT roMinkm ymapHOi HOTM B

IJIOIMHY YAapy.
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« Y wMomeHT @ikcanii ymapy Kopmyc 3HaYHO
BiIXUJIEHUIL.

o Tomosa, TasocterHoBmit cyrmo6 i croma ymapHOi
HOTY 3HAXOMAATHCA HE B OfIHIN IUIOLMHI.

o BincyTHe piske i mOBHe pO3rMHAHHA yAPHOL HOTHL.

o YV MOMeHT HaHeCeHH: yiapy He chOopMOBaHa yapHa
TIOBEPXHS CTOIN «COKYTO».

o IIpomymena onHa i3 ¢as «ymapy».

Il BUpilleHHs IIOCTABJIE€HOI MeTM BMBYABCA BIUINB
Ppi3HMX BapiaHTiB BUKOHaHHA BIIPaB, a caMe: KiIbKOCTI Iiji-
xopis (X,) Ta inTeppanis BignounHky (X,) Ha 3aCBOEHHS TeX-
HiKJ BUKOHAHHA y/lapy HOTOIO B CTOPOHY «J10OKO Tepi KeKo-
Mi» Ha cepeHbOMY piBHI («uygan»). Xyonui 10 pokis 6ymu
MOJIiZIeHi Ha YOTUPYU TPYyNHN, 3TiHO IIAHY €KCIIEPUMEHTY.
BigMiHHOCTI MK IpyllaMy B METO[MLIi IIPOBENEHHSA 3aHATD
IMKTYBaMUCs yMOBaMy (PaKTOPHOTO eKCIepUMEHTY, fKi
mpepncrasieni y Tabmuui 1. Hyokai it BepxHi piBHI daxTopiB
6ynu o6pani Ha ocHoBi ganux Khudolii, Kapkan, Harkusha,
Marchenko, & Veremeenko (2020), Mapuenko & KoBanenko
(2020), Mapuenko & Tapanenxo (2020) a Takox 06MexXyBa-
JIVICSL paMKaMU TPeHYBaIbHOTO 3aHATTA.

Ta6muus 1. ITnaH GakTOPHOTO eKCIePUMEHTY TUITY 22

Pe>xuMy HaBYaHHSA

Bapiantu Bukonanna Kinbkicts migxopnis, IurepBan Bigmo-

BIIpaB pasis YMHKY, C
(X1) (X2)
1 2(-) 60 (-)
2 4(+) 60 (-)
3 2(-) 120 (+)
4 4(+) 120 (+)
CmamucmuyHuti aHani3

Y po6oTi BUKOPUCTaHi METOAMKI aHa/i3y pe3y/nbTaTiB
MaTeMaTMYHOro IUIaHyBaHH:A ekcnepuMmeHTy tumy [IOE 2k
(Kononwk, 2011; Khudolii & Ivashchenko, 2014; Khudolii,
Kapkan, Harkusha, Marchenko & Veremeenko, 2020).

Pesynbratn

Pesynbratu ananisy IIOE 22 naBegeni y Tabmwi 2. IIpo-
BEJIEHMIT eKCIIEPMMEHT II0Ka3aB, 10 PerpeciiiHa 3a/IeXKHiCTh
CIIOCTEPIraeTbCsA NMPOTArOM BMKOHAHH:A YCiX cepiil HaBYajlb-
HIX 3aBJIaHb aJie CU/Ia i XapaKTep BIUIMBY KOXKHOTO MIPEUKTO-
pa (X, X,) Ta ix B3aemoii (X,X,) Bifiirpae cBoio 1neBHY porb y
3MiHi IIOKa3HMKa HAaBYEHOCTI ylapy HOTOI0 «JIOKO Tepi KEKOMi».

ITepeBipka ogHOPiIAHOCTI AMCIEpCili mpoBoAUIacA 3a
moromoroio Kpurepito Koxpena. Pe3ybTaTyt eMOHCTPYIOTD,
[0 Y BCIX YOTUPHOX BMOiIpKax po3ODKHICTD MIX Agucrep-

Ta6mmus 2. Pesynpratn ananisy [IOE 22 Xnonui 10 pokis

CisIMM BB@XKAETHCSI BUIIAJIKOBOIO JIIsI 0OPAHOro piBHs 3Ha-
ynmMocTi 0,05. OcKinbKM B ycix cepisix BUKOHYETHCS yMOBa
Gp<G0,05(7.4), To BOCIiAN BBOXKAKOTHCS BIATBOPIOBAHNMI a
OLIiHKM JIUCTIEPCili OHOPITHUMM. Y HAIIOMY BUIAJKY IIpU-
3HAETHCA CTATUCTUYHA 3HAYYLIICTh MOJENi Ta HafiliHiCTh
piBusHHs perpecii (Fp<Fxp). [To6ymoBani maTematudHi Mo-
Jie/li aJleKBATHO OIMCYIOTh OTPUMaHI JaHi.

ITix yac BUKOHAHHA BIPaB /Il PO3BUTKY PYXOBUX 3[1i-
OHOCTeIl CIIOCTEePiraeTbCsi 3HAYHUII MO3UTUBHMIT BIIUB
npenuKTop X, «Ki/IbKiCTb IifIXOJ[iB», 10r0 IIPOLEHTHNII BHE-
COK CTaHOBUTH 63,8%. IIpenuxrop X, «iHTepBas BiflllOYNH-
Ky» BIUIMBAa€ HETaTMBHO Ha 24,0%. 36inblleHHs TapaMeTpy
onTyMisanii morpe6ye mifBUIEHH KiNbKOCTI MiAX0xiB Ko 4
a [1A BiflMIOYMHKY JOCTaTHBO 60 C.

IIpn BMBYEHHI BUXIJHMX 1 KiHI|€BMX IIOJIOKE€Hb IIPO-
SIBUBCS JIMILE NO3UTYBHUI BIUIMB MIPEAUKTOPY X, «KUIbKICTh
nigxoxis» (69,0%). ToMy Ij1st FOCSATHEHHS ONTHMAJIbHOTO pe-
3y/IbTaTy PEKOMEH/IYEMO YTPUMYBaTV HaBaHTa)KE€HHA y pe-
JKMMI 4 TIXO[y a iHTepBa BillIOYMHKY B flianasoni 60-120 c.

PiBuAHHA perpecil, fike XapakTepusye BIUIMB (aKkTOpiB
y cepii «]lii 6e3 sKMX HEMOXX/IMBO BUKOHATY BIIPaBY» Jie-
MOHCTPY€ Hait6i/IbIINil MOSUTUBHNI BIVIUB TIPeUKTOpa X
«KinmpKicTp miaxomi» (62,6%), Ta edeKT B3aeMOpil MpeanK-
Topis (X,X)) (27,4%). [Ina mifgBuUINEeHHs 3HAYEHHSA 1iTbOBOI
XapaKTePUCTUKY MOXKEMO PEKOMEHIYBAaTU TPEHYBaIbHMUIA
pexxuM: 4 migxony 3 inTepanaMu Bignmounuky 120 c. Y mpo-
1leCi HaBYaHHA YMIHHIO YIIPaBIATY PyXaMI Ha 3HAYEHHA L1i-
JIbOBOI XapaKTEePUCTUKN [O3UTUBHO BIIMBAE NPEAUKTOP X,
«KinmpkicTp migxopnis» (74,6%). [H1mMit XapakTep BIVIUBY Ma€e
npepukTop X, «iHTepBan BigmounHky» (21,6%). Hapyambhi
3aBJjaHHA Lji€l cepil Kpalle BUKOHYBATU Y peXXuMi 4 migxopu
3 iHTepBa/IaMM BifTIOYMHKY 60 C.

Heo6xifHO 3BepHYTM yBary Ha JOCUTb BUCOKY CUIY
BIUIMBY MPENNKTOPa X «KiMbKIiCTb MiIXOMiB» (91,0%) y mo-
CATHEHHI LII/TbOBOI XapaKTepuCcTuku y cepii «Okpemi qactu-
HI LiZIbOBOI BIpaBM i MifiBifHI BpaBu». B3aemopia npen-
ukTopis (X X,) 37ificHIOE TIO3UTUBHMII BIUIMB Ha OLiHKY
BUKOHAHH:A TEXHIK! BIIPaB Ha 6,4%. OnrTuManbHi KoMbiHa-
Lii HaBaHTa>KEHHA Y JlaHiil cepii 4 migXxoau 3 iHTepBamaMmu
BigmounHky 120 c.

EdextuBHicTb HaBYaHHA Y cepii «BukoHaHHA BIpaBU B
L[iTOMy» TOSACHIOETbCA MO3UTUBHUM BIUIMBOM IBOX IIpef-
MKTOpiB — X «KinbkicTb migxonis» (84,8%) i X, «inTeppan
BigmounHky» (10,3%). BapiaHT BUKOHAHHA BIIpaB IOBYHEH
OyTH 3 HACTYIIHVMM HaBaHTXEHHAM: 4 IioXonu 3 iHTepBaa-
Mu BigrmounHky 120 c.

Y mepuuiit i 4eTBEpPTIiNi cepifx CIIOCTEPIraroThCs Hera-
TuBHI 3HaKM KoedilienTis perpecii npegukropy X,. ¥ nano-
My BMIIQJIKy BE€IMYMHA LIiTbOBOI XapaKTePUCTUKN 3POCTAE
SKIIO 3HAUYEHHsI IPEIUKTOPY yOyBae.

BigcoTkoBuiT BININMB Ha MOKAa3HUK HABYEHOCTI

Cepii HaBYa/IbHNX 3aHATh PiBHAHHA perpecii Ana KOGOBaHUX 3MiHHIX X, X, XX,
1 Y=8,643 + 0,377X, - 0,231X, 63,8 24,0 12,2
2 Y=9,135 + 0,261X, 69,0 18,1 12,9
3 Y=8,768 + 0,312X, + 0,207X X, 62,6 10,0 27,4
4 Y=8,977 + 0,271X - 0,146X, 74,6 21,6 3,8
5 Y=8,3 + 1,049X, + 0,278X X, 91,0 2,6 6,4
6 Y=8,844 + 0,637X + 0,222X, 84,8 10,3 4,9
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Y ppyriit, TpeTiit, I'ATIN, Ta IIOCTIill cepifix MO3UTUB-
Hi 3HaKM KOe(illieHTiB TOBOPSTD PO Te, 110 3i 30i/mblIeH-
HAM 3HAY€HHA NPENUKTOPY 3pOCTa€ BEIMYMHA L[iTbOBOI
XapaKTePUCTUKI.

Y Tperilt Ta I’ ATil cepifixX HaBYAIbHVIX 3aBJJaHb B3a€MO-
Iif [BOX IpPEAMKTOpiB 3HAYMMa 1 Mae IMO3UTMBHUI 3HAK.
Ile cBimunTH PO Te, 110 OFHOYACHE 301/IbIIIEHHS X 3HaUYEHD
npusBefe [0 36iMbIIeHHs HinbOBOI XapakrepucTuku (6e3
ypaxyBaHHs JMiHIHUX eeKTiB).

Y 1’aTiit Ta MIOCTill cepifx HaBYa/JIbHVX 3aBIaHb BUCOKI
3HaveHHA KoedilienTis npu npepukTopi X, yKasywTb Ha
3HAUHY CUJTY BIUIMBY «KiJIBKOCTI Hi/IXOIiB».

TakyM 4MHOM, NpoBefeHUT (PaKTOPHMII eKCIIePUMEHT
TUIY 2° BUABUB ONTVMAJIbHI peXXMMN HaBYaHHA TeXHini
yapy HOIOI0 B CTOPOHY «JIOKO repi KeKoMi» y xiomnuis 10
poki. EdexTuBHIMY MOZeIsIMM TPeHYBaIbHOIL Ail € :

1 cepis — 4 migxopy, iHTE€pBa BifiMTOYMHKY 60 C;

2 cepid - 4 migxoau, iHTepBa Bifno4nHKy 60-120 c;

3 cepia - 4 migxonu, iHTepBan BiAno4nHKy 120 c;

4 cepia — 4 migxopy, iHTE€pBa BifiMOYMHKY 60 C;

5 cepia - 4 nmigxonu, iHTepBan BiAnounHKy 120 c;

6 cepia - 4 migxonu, iHTepBan BiAnoynHKy 120 c.

Avnckycia

JlocniKeHHA TPUITYCKaIo, IO CTYIIiHb 3aCBOEHHA TEX-
HIiKI yJjapy HOTOIO B CTOPOHY «JIOKO Tepi KeKoMi» Ha cepef-
HbOMY PiBHI «4y[aH» II0B’3aHO 3 IOi/IOM HaBYa/IbHOTO Ma-
Tepiany Ha IIOKPOKOBi HaBYa/IbHi MPOLIEAYPU Ta BijJj pisHUX
YMOB HaBaHTA)KEHH: IIiJ] YaCc BUKOHAHH: BIIPaB.

OTpuMaHi faHi JONIOBHIOOTH iHpOpMaIilo Ipo BUKO-
pucTanHs $aKTOpiB, [0 BIVINBAITH Ha €(DeKTUBHICTD PO3-
BuUTKy pyxoBux HaBu4ok (Hiley, Schmid, & Yeadon, 2019;
Khudolii, Kapkan, Harkusha, Marchenko, & Veremeenko,
2020; Ivashchenko, Iermakov, & Khudolii, 2021).

OTpumaHa y XOfii eKcrepuMeHTy iHdopmauis mifgTBep-
IPKYE NOLiNTbHICTh BUKOPUCTAHHA METOY MOJIe/TIOBaHHA /IS
YOOCKOHAJ/IEHHA IIPOLECY HaBYaHHA Ta MOXK/IMBICTh CTBOPIO-
BaTM Ha JIOTO OCHOBI PI3HOMaHITHI 3acO0 HaBYAHHSI TEXHIIl
y ogHo60pcTBax (Pahlevi, Fachrezzy, & Mustafa, 2020; Map-
yeHko & Kosanenko, 2020; Mapuenko & Tapanenko, 2020).

Posinpeno ysiBeHHsI Tpo HeOOXifHICTb ypaXyBaHH Ki-
HeTHYHMX i KiHeMaTnyHux pakropiB (Bo-Seob, Hyo-Taek, &
Yong-Jae, 2015), onTMManbHy B3a€MOJII0 Pi3HMX JIAHOK Tinma
(Gavagan & Sayers, 2017; Hariri & Sadeghi, 2018; Blaszczyszyn,
Szczgsna, Pawlyta, Marszalek & Karczmit, 2019), npaBunbHy
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Veremeenko, V. (2020). Motor Skills Development:
Optimization of Teaching Boys Aged 15 Press Headstand

pobory M’s30Boi cuctemn (Tae-Won, Hye-Soo, & Byeong-
Ho, 2020; Aryadi, Sudirman, Ridwan, Suharto, Rahmat, &
Assayid, 2021), onTuMmisanioo yMOB HaBYaHHA yfapaM HO-
ramn (Mapuenko & Kosamenko, 2020; Mapuenko & Tapa-
HeHKo, 2020; Marchenko, Jagiello, Iermakov, Ivashchenko, &
Khudolii, 2021), pna npupbaHHsa yIHAMU yMiHb 1 HABUYKK
TOCKOHAJIOTO BONOAiHHA TexHiKoo. Tak fAK 3MiHa TpaekTopii
PYXY, IOPYLIEHHS CTPYKTYPM yHApPy Ta HEIPaBWIbHUI pO3-
HOZiN CMJT MOKe TIPUBECTU MO JOJATKOBOIO HaBaHTAXKEH-
HA Ha CyDIoOM, BUK/IMKATU YIIKOJPKEHHA M SIKUX TKaHMH
(Kashefi, Daneshjoo, & Mousavi Sadati, 2020).

Otpumani HOBi maHi. Pospobreno moeramuy mporpa-
My HaBYaHH:S 6a30BOMY eleMEHTY B KiOKYILIMHKall Kapare
yhapy HOTOI0 B CTOPOHY «JIOKO Tepi KEKOMi» Ha CEpeJHbOMY
piBHI «dyHaH» y BIfIIOBIFHOCTI 3 Teopi€io MOOYLOBM PyXiB,
Teopi€r aganTanii opraHisMmy 5o (isuYHMX HaBaHTAXKEHb,
Teopier0 PyHKIIOHANIbHUX cucTeM Ta iHmmx (bepHiureiin,
1966; AnoxuH, 1980 Ta inmti). [To6yroBaHo perpeciitti Mopie-
i HABYaHHA JJIg KOXKHOI cepii HaBYaIbHMUX BIIPAB apTyMeH-
TaMM AKMX € CTATUCTUYHO 3HAUNMIi IPEANKTOPI.

BuxopucranHs po3po61eHOl MeTORVKY JO3BOJISIE PO3IIO-
OIMTY 3acO6M MIArOTOBKY 1 BU3HAYUTHU I[i/TbOBI ITOKa3HUKI
AKUX HeOoOXi/THO JOCAITY yIHAM Y Tpolieci HaB4aHHs. Jlo3Bo-
JIUTh CKOPOTUTH T€PMiH 3aCBOEHHA TEXHIYHNX JIiii B Kapare.

BucHoBKn

Jlna panioHanbHOI oprasisaniii mporecy HaB4aHHA yfa-
Py HOI'OI0 B CTOPOHY «JI0KO repi KEKOMi» Ha CEpeHbOMY PiB-
Hi «9ygam» xonyis 10 pokiB 3a IpOrpaMor0 aaropuTMi4HNX
PO3IOPA/KEHD, PEKOMEHYEMO TOTPUMYBATICh HACTYITHO-
rO peKMMY HaBaHTa)KeHHA:

1 cepia - 4 migxonu, iHTepBas BifIIOYMHKY 60 C;

2 cepid - 4 migxopau, iHTepBan BignounHKy 60 — 120 ¢;

3 cepia - 4 migxopu, iHTepBan BiAno4nHKy 120 c;

4 cepid - 4 migxonu, iHTEpBas BifilIOYMHKY 60 C;

5 cepia - 4 migxopw, iHTepBan BignounHky 120 ¢;

6 cepia — 4 migxopw, iHTepBasn BigmounHky 120 c.

OtpumaHi po3poOKU MOXXYTb BUKOPUCTOBYBATUCh Ha
ypokax isu4HOI KyIbTYpH, Y HO3aKIacHil poboTi Ta Tpe-
HYBaJIbHIll JiA/IBHOCTI HAa CIIOPTUBHO-03[0POBYOMY i II0-
YaTKOBOMY eTalax.

KoHdnikT iHTepeciB

ABTOpM 3aABIATL IPO BiACYTHICTH KOHQMIKTY
iHTepeciB.
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The purpose of the study is to experimentally establish
the optimal load conditions for the construction of a series of
educational tasks aimed at mastering the exercise “Kick in the
direction of” yoko geri kekomi “at the average level of” weird

Materials and methods. The study involved 32 boys
aged 10 years. The children and their parents were informed
about all the features of the study and agreed to participate
in the experiment. Research methods were used to solve the
tasks: study and analysis of scientific and methodological
literature, pedagogical observation, timing of educational tasks,
pedagogical experiment, methods of mathematical statistics,
methods of mathematical planning of the experiment. The
method of algorithmic instructions was used in the learning
process.

Results. Checking the homogeneity of the variances using
the Cochren test showed that in all four samples the discrepancy
between the variances is considered random for the selected
significance level of 0.05. In all series the condition Gr <G0.05
(7.4) is fulfilled, the experiments are considered reproducible and
the estimates of variances are homogeneous. The constructed

mathematical models adequately describe the obtained data
(Fp < Fxp). The statistical significance of the model and the
reliability of the regression equation are recognized. Analysis
of variance revealed the percentage effect of predictors (X, X,)
in the series of the program of kicking in the direction of “yoko
geri kekomi”: 1 series - X, (63.8%), X, (24.0%, negative); Series
2 - X, (69.0%); 3 series - X, (62.6%), X X, (27.4%); 4 series - X,
(74.6%), X, (21.6%, negative); 5 series - X, (91.0%), X X, (6.4%);
6 series - X, (84.8%), X, (10.3%).

Conclusions. For the rational organization of the process of
learning to kick “yoko geri kekomi” at the average level of “weird”
boys 10 years old according to the program of algorithmic
instructions, we recommend the following load regime: 1 series
- 4 approaches, rest interval 60 s; 2 series — 4 approaches, rest
interval 60 — 120 s; 3 series — 4 approaches, rest interval 120 s; 4
series — 4 approaches, rest interval 60 s; 5 series — 4 approaches,
rest interval 120 s; 6 series — 4 approaches, rest interval 120 s.

Keywords: boys, training, physical exercises, programmed
training, modes of performance of exercises, karate, kick «yoko
geri kekomi».
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AHoTanis

Merta BOCTiKEHHA — BU3HAYUTHU (PAKTOPHY MOfe/nb MOP(OYHKIIIOHAIBHOI Ta PyX0OBOI MIATOTOBIEHOCT] AiBYaT 9
POKiB Ha eTari I0YaTKOBOTO Biff6OPY ZO CHOPTMBHOI CeKIil KIOKyILIMHKal KapaTe.

Marepianu i MeTomu. Y TOCTiKeHHI B3sUIU y4acThb 34 #iByar 9 pokis. [litu Ta ixni 6aTbky 6y inpopMoBaHi mpo
BCi 0COOMMBOCTI HOCTIMKEHH 1 Ja/Iy 3TOfY Ha y4acTb B eKCIiepuMeHTi. [I/Is1 BUpileHHs IOCTAaB/IeHNUX 3aBIaHb Oy/1n
BUKOPVCTaHi METOAM NOCTIJPKEHHA: TEOPETUYHOTO aHa/li3y i y3araJbHEeHHA JaHUX HayKOBO-METOLUYHOI JIiTepaTypu;
IefJarorivHOro TECTYBAHHS; METOAY MaTEMATUKO-CTATUCTUYHOI 0OPOOKIM JaHMX.

Pesynbratu. Hait6inb1y iHpOpMaTUBHICTD /1A KOMIUIEKCHOI OLIIHKM IepCIIeKTUBHOCTI AIiTel! i dac Binbopy amst
3aHATD Y CHIOPTUBHII CeKIlil KapaTe MaloTh pe3ynbTaTy TecTiB: «IligTATyBaHHA y 3MilIaHOMY BMCi Ha KaHaTi» (0,919),
«bir 30 meTpis 3 Bucokoro crapty» (0,865) Ta «Haxu Tyny6a Brieper i3 monoxenHs cuasan» (0,848). JocraTHbo
iHpopMaTUBHUMM BUABWINCH TECTH, AKi XapaKTepU3yIOTh aHTPOIIOMETPUYHI MOKasHUKM: «OKPY>KHICTb Tpymei»
(0,746), «Maca Tina» (0,807), «[JoexmHa tima» (0,739) Ta ModpdodyHkuioHanbHi MoKasHuKY «KuTTEBa EMHICTB N1e-
reb» (0,747), «InHamoMeTpis npasoi pyku» (0,804), «[JuramomeTpis niBoi pyxu» (0,754).

BucHoBku. PakTOpHMIT aHAII3 JaB MOXK/IMBICTD BUAUINTY (PAKTOPY 3 HAIBUIINM BKIaJlOM B CyMapHY AUCIEPCiio mo-
KasHMKIB. 3a pe3ynpraramu paKTOPHOTrO aHaJIi3y MO6YFOBAHO ONTMMA/IbHY IIPOrpaMy Bifbopy mpiopureTHe Mmicie B
AKi 3a/IMalOTh aHTPOIIOMEeTPNYHI, MOpOdYHKIIIOHANIbHI TOKa3HUKMY i IIPOLIeCH PO3SBUTKY PYXOBUX 3[i6HOCTEIL.
Kirouosi croBa: giBuara, MoppodyHKIiOHaIbHA Mi/ITOTOB/IEHICTD, PyXOBa MiATOTOB/IEHICTD, paKTOPHMIT aHATI3,

ITPOTrHO3yBaHHA.

Bctyn

BBenmeHHs KapaHTMHHUX 3aXOJiB i3-3a maHpgeMii
COVID-19, gucTaniiliHe HaBYaHHA, MOUIMPEHHA eIeKTPO-
HHMX TEXHOJIOTiJI, 3aliBa Bara JjiTell BHAC/I/IOK HEIPaBU/Ib-
HOTI'O Xap4yyBaHHs, BifICYyTHICTb y IiTell MOTMBALIil O 3aHATD
¢bisnuHNMMM BrpaBaMu Ta 6araTo iHIINX MPUYMHM, CIIPUS-
I0Tb 3HVDKEHHIO PyXOBOI aKTMBHOCTI IIKOJIAPIB, IOPYILIEH-
HIO HOPMaJIbHIi >KUTTEIIBHOCTI yCix cucTeM i QyHKIN
OpraHi3My JUTUHU, 3HVDKEHHIO OIIIPHOCTI OpraHisMy o 3a-
XBOPIOBaHb. 3a pe3y/IbTaTaMyl OLiHIOBaHHA (isuYHOI mif-
TOTOBJ/IEHOCT] Y4HiBCbKOI Momozii y 2018/2019 HaB4ambHOMY
poui 65,1% y4HiB Manu HeLOCTaTHIil piBeHb Bi3WIHOI M-
TOTOBJIEHOCTI, 15,2% — Bucokuii, 19,7% — mocraruii. Heo6-
XiZTHO BifMITUTH, IO KO OL[iHIOBaHHA OY/IO HOIYIIEHO JIMIIe
50,9% yunis (Haxas MOH VYkpainu iz 15.02.2021 poky Ne
194). 3a ganumu BcecBiTHBOI OpraHisanii 0OXOpOHM 350POB’s
(BOO3) wacTka pireit, 10 BiIlIOBiTAIOTh peKOMEHIOBAHOMY
piBHIO GisMYHOI aKTUBHOCTI, BigmoBifatots nuite 2,0-14,7%

© JIpokos, B., & Mapuenko, C., 2021.

€BPOTENChKUX AiBYaT i 9,5-34% xnomnnis (World Health
Organization, 2010; Konstabel, Veidebaum, Verbestel, et al.
2014; Bull, Al-Ansari, Biddle, et al. 2020).

JInsa mokpalieHHsA CUTYyallil HayKOBIAMYU €PbOMEHKO,
Asapyenkos, Panmuenp, Kapmmuens, Yeitnem, Komomoenp,
Pe6puna, [lepeBsiHKo Ta iHIMME ¥ 2017 pO3po6ISIOTHCS Ta
BBOZIATLCSA Y HaBYA/IbHY Iporpamy 3 «Pi3lyHOI KyIbTypu»
TOMIaTKOBi BapiaTuBHI Mopyni: «XOopTuHI», «DeXTyBaHHA,
«BijicbkoBo-cioptuBHi irpm» (Kpyuesny, Tumunk, depe-
BSHKO Ta iHm, 2017). locTaTHA yBara Hafla€TbCs ORHOOOP-
cTBaM. IleBHE OHOB/IEHHSA MPOTPAMM MOXKE TAKOXK CIIPUATHU
3aJIy4eHHIO fliTell 10 (i3Ky/IbTYpHO-MACOBUX Ta CIHOPTUB-
HIIX 3aXOfiB y [I03aK/IaCHIN Ta IMO3alIKi/IbHiit poboTi (Map-
yeHko & Kosaps, 2015; Mapuenko & Kosanenko, 2020; Map-
yenko & laumumos, 2021).

OpHobopcTBa Ta 60IOBI MICTELTBA MAIOTh 0COOIMBIIT
OCBIiTHIIl moTeHIian B 06acTi GOPMYBAaHHS MO3UTUBHUX
Mopierielt ToBeRiHKY i popMyBaHHS MOPaIBHMX LIiHHOCTEI,
AKi MOXXYTb JOIMOMOITH 3HUBUTY arPeCUBHICTb B CYCHi/b-
ctBi. Kotarska, Nowak, Szark-Eckardt & Nowak (2019) Bu-
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SBVWIM IIO3UTUBHY KOPEJIAL{I0 MK IPaKTUKOI OHOOOPCTB,
0COOMMBO TaM e iX IIPaKTUKYIOTh Ha PiBHi 3MaraHHs, 3 IO-
Be/IiHKOI0 BiTHOCHO 3[,0pOB’s Ta Oi/IbII BICOKMM PiBHEM ca-
MOOIIHKM SIKOCTI >KUTTS.

Y pBapuATy mKonax 5 pisHUX €BPONMENCHKUX KpaiH
IIPOBEEHO OCTiIKeHHs 3a «[IporpamMoio po3BUTKY HaBU-
4oK Kapare». Buennmn (Pinto-Escalona, Gobbi, Valenzuela,
Bennett, Aschieri, Martin-Loeches, Paoli, & Martinez-de-
Quel, 2021) moBeneHo, 110 Y AiTell, AKi 3aiiMamucs 3a po3-
poOeHOI0 IporpaMo0, y HMOpiBHAHHI 3 TpagMUitHMMM
ypoxamu ¢isndHOi KynbTypH, MOMINIINIACH aKafeMivyHa
yCcmitHicTh (cepenHiit 6ai), MOKasHUKY (isMYHOI HiATOTOB-
K1 (KappiopecmipaTopHa NMpUAAaTHICTb, piBHOBara i rHyd-
KiCTb), 3SMEHIIWINCh TPOO/IEMH 3 TIOBENIHKOW. AMEpUKaH-
cokuit BueHuit Chyu (2010) Tako>x BIPOBamXyBaB IIPOrpaMy
3 60JIOBOrO MMCTEILITBA B 3BUYAIIHY IIPOrpamy 3 (isuuHOro
BMXOBAHH Ta JIOBIB ii eeKTUBHICTD.

3a ocTaHHi fleKi/IbKa JeCATWIITh 3HAYHO 30i1bIINIacs
Ki/JIbKiCTb HayKOBMX OITIAJIIB, AKi y3arajibHIOOTH NIUTAHHA,
10B’s13aHi 3 BUSIB/IEHHSIM, BilOOPOM i pO3BUTKOM CIIOPTHB-
Hux TanaHTiB (Vaeyens et al., 2008; Bailey & Collins, 2013;
Baker et al., 2018a,b). Jocmimkenus cBigyath npo HU3b-
Ky edeKTuBHICTh (PyHKI[IOHYBAHHS CHCTEMNU CHOPTUBHOI
opieHrarii, Bif6opy i HifTOTOBKM CIOPTUBHOTO Pe3epBy.
HemockoHamnmicTh icHY0401 cucTeMy MifATBEPHAKYIOTh BU-
COKi ITOKa3HMKM BifICiBY JIiTeil 3i CHOPTMBHMX CEKIiJi Ha
MMOYATKOBUX eTalax IIiroToBKM, HU3bKUI BifCOTOK [IiTel,
AKi BUKOHYIOTb KOHTPOIbHO-TIEPEBiIHi HOPMATKBH, a Ta-
KO>X BUIIQJIKM 3PMBY aJjalTallil BHACTiIOK 3aCTOCYBaHHA
HeaJleKBaTHUX BiKy CHOpPTCMeHa HaBaHTaXeHb. IIpu ma-
COBOMY OITIAJIi TPeHepH, K IIPaBUJIO, 3BepTAIOTh yBary Ha
miTel 3 ACKpPaBO BUPAXXEHVM CHOPTUMBHMM IIOTEHIIiaIoM,
TOZL 5IK y 6aratbox [iTeil 3 piSHUX IIPUYNH BiH MPOSIBIA-
€TbcA He Bigpasy (Aynuk, 1990; Kanuuns, 2017; Platonov,
2018).

TakyM 4MHOM, 3aMMIIAIOTbCA AMCKYCIHMMM MUTAHHA
onruMisanii mporecy Bif6opy Ta Bu3HaueHHS PaKTOPHOI
Mopeti Bif6opy AiB4aT 9 pOKiB IO CIIOPTUBHOI CEKIil KiOKy-
LIMHKall Kapare.

Mema OocniomenHs — BUSHAYUTU (HAKTOPHY MOJENDb
MopdodyHKIIIOHATBHOI TA PYXOBOI MiATOTOBIEHOCTI AiBYaT
9 pokiB Ha eTari IIOYaTKOBOTO BifOOPY KO CIIOPTUBHOI CEK-
il KIOKyIIMHKail Kapare.

Martepianu i meTogn

YyacHuKu 00C/ioxeHHS

Y mocnimxenHi B3 y9actb 34 piunnu 9 pokis. [litu
Ta ixHi 6aTbKM Oymu iHOpMOBaHi PO Bci 0COOMMBOCTI KO-
CIIIJPKEHHA 1 ja/In 3TOJY Ha y4acTh B €KCIIEPUMEHTI.

OpeaHizauis 00cnioxeHHA

Jlyist BUpIillleHHs TOCTAB/ICHNUX 3aBAAHb OY/IM BUKOPUC-
TaHi METOAM MOC/IIPKEHHA: TEOPETUYHOIO aHaJ3y i y3a-
rajlbHEHHSA JAHMX HayKOBO-METOAMYHOI /TiTepaTypy; mefa-
TOTiYHOTO TeCTYBaHHSA; METONM MaTeMaTUKO-CTaTUCTUYHOI
006pOOKM TaHUX.

OCHOBOIO y ITAHYBaHHI JOCIPKEHHA CTa/lM KOHIIEII-
TyaJIbHI HIAXOAM O PO3pOOKM IIPOrpamMy HayKOBUX FOCTI-

I>KeHb y (isuyHOMY BUXOBaHHI i cropti (Ammapus, 1978;
Kpyuesny, 1985; Xynoniit & IBamenxo, 2013).

O6paHi MeTOaM [O3BOMAIOTb CBOEYACHO aHANMI3yBaTU
¢isuuHWIT CTaH AiTeil, IPOrHO3YBATy IX TOTOBHICTD O y4ac-
Ti y TectryBanui. Koperysatu nmporpamu Bifg6opy ta y mo-
JANIbIIOMY CIITTAaHYBaTy HaBYa/IbHUI IIPOLieC.

Y mporpamy TecTyBaHHA YBIilil/IM 3araIbHOBiZOMI Tec-
TU, IO XapaKTePU3yIOThb aHTPONOMETPUYHI IMOKa3HUKN:
Maca Tija, JOBXXMHA Ti/lla, OKPY>XHICTb IPYHOI K/IITMHU,
JKUTTEBA EMHICTD JIET€Hb, JMHAMOMETPisA IPaBoOi Ta MiBOI
pyx (bynak, 1941). ITokasHnky, AKi XapaKTepu3yoOTb PyXo-
BY HiATOTOB/IEHICTD: 6ir 30 M 3 BICOKOTO cTapTy, 6ir 300 M,
HaxXWI Tyay0a BIlepe] i3 MOTIOXKeHHA CUAYM, MiTATYBaHHA
y 3MilIaHOMY BMCi Ha KaHaTi, CTpUOOK Y JOBXIHY 3 MicIid,
JOBHMKOBMIT Oir 4x9 M, BIIpaBU Ha IIOEFHAHHS PYXIB pyKa-
MU, Tyny60M i HOraMm, CTiliKa Ha OJHill HO3i 3 3aKpUTUMU
ourMa, xonbpba Mo mpsMiit JiHil micis 5 o6epris; Tect Ko-
nuoBa; cTpubku Ha ckakani (Ceprienko, 2010; Kannuus,
bytko, Janunenko, Apramonosa & Tepexmnn, 2018; Map-
yenko & besmanbko, 2020).

CmamucmuyHut aHani3

Y mocnmimpKeHHI BUKOPUCTOBYBaacsa nporpama — IBM
SPSS 26. JIns OLiHKM TiCHOTM B3a€MO3B’sI3Ky MDXK IIapame-
TpaMu po3paxoByBaBcs Koedirient xopemsanii ITipcoHa.
Il ysaralbHeHHsA Ta CKOPOYEHHsA KiJIbKOCTI 3MiHHUX i
00’efHaHHA iX Y IPyINM Ha OCHOBI XapaKTepHUX 3aB A3KiB
BUKOPVCTOBYBABCsl (PaKTOPHMIT aHai3. Y Ipolieci mpose-
IeHHs (HaKTOPHOTO aHAJIi3y pO3PaxOBYBasIM Ta AHAJII3YBa/IN
HACTYIHI IOKa3HMKM: Kputepiit cpepuynocti baprierra,
KMO - mipa agexsarHocti Bubipku Kaiizepa-Meiiepa-Oi-
KiHa. Buginenns ¢aktopis 6ym1o IpoBefeHO METOLOM TO/IO-
BHuX koMIoHeHT (AI'K). O6epranHns ¢akTopiB BUKOHYBa-
70ch MeTofoM «Bapimake» 3 Hopmarisaniero Karisepa.

Pesynbratn

JocmimkeHHA epeKTUBHOCTI eKCIIepUMEHTaIbHOTO
I7TaHy OLIIHKM IEePCIeKTUBHOCTI [iBYaT MPOBOAMIOCA Ha
OCHOBi KOMIIIEKCY IOKa3HUKIB, [0 BiffoOpaXkaloTb TOTOB-
HICTb LIKOJIAPIB 10 3aHATb B CEKIiI KIOKYIIMHKall KaparTe B
YMOBaX II03aK/IaCHOI Ta I03aLIKi/IbHOI PyXOBOI aKTUBHOCTI.
Pesynbraty gocnifykeHHs HaBefleHi B Tabnuipsax 1-4. Ananis
CepeHbOCTATUCTUYHIX IIOKA3HMKIB TeCTYBaHHA IIOKA3YE,
IIJO 3arajIoM 3a yciMa TecTaMy OIBIIICTD Pe3y/IbTaTiB Bifillo-
Bi/IalOTh 3aKOHY HOPMa/IbHOTO PO3IIOJINTY.

PospaxoBanmit xpurepiit cpepmunocti baprierra
(p<0,05) Bxasye Ha DOLINbHICTD BUKOPUCTAHHS (aKTOPHO-
O aHAJI3y B CHIy KOpemoBaHHs ¢axTopis. Bemmanna KMO
0,571 xapakrepusye 3a/JOBiIIbHY a/IeKBaTHICTb BUKOPUCTAH-
Hs1 (PAaKTOPHOTO aHaI3y 0 AaHOI Bubipky (Tabm. 1).

Ta6muus 1. IlepeBipka JOLiITPHOCTI BUKOPUCTAHHS
(axTOpHOTO aHaMi3y

KMO i xpurepiit baptierra

Mipa agekBaTHOCTI BUOIpKI

Kaiisepa-Meitepa-Onkina (KMO). 0,571
K » . Ilpubmmaunit Xi-xBagpar 276,635
putepiit chepuaHOCTi r.cB. 136
baptnerra .
3HAYMMICTD ,000
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Y Tabnuii 2 HAOYHO IpefCTaBlIeHa KOpessliiiHa Ma-
TPULISI SIKA BK/IIOYA€E B cebe yci MOX/MBI KoedilieHTn Kope-
nsniit (r) MDK 3MiHHKMMY, 10 aHamisyoTbest. Koedimientn
KOpeJIALii XapaKTepyU3YIOTh Ii/IbHICTD 3B A3KY MK 3MiHHM-
MJ TI0O9aTKOBOTO MAacUBY JIaHUX.

ITpoBenene JOCTiKEHHA JO3BOMNIO BCTAHOBUTH, 110
HajlOIIbII TICHO aHTPOIIOMETPIUYHI ITOKA3HUKYU KOPEJIIOI0TD
3 MOp¢oYHKIIOHATPHIMI NTOKA3HUKAMM Ta BIUIMBAIOTD
Ha CTYIiHb IPOSIBY MIBUAKICHOI-CMIH, 3IOHOCTEN KO KOOP-
IVMHOBAHOCTI PyXiB i 30epexkeHH: CTilikocTi nmosu. Bussre-
HO JOCTOBipHMI BUCOKMII CTYIiHb KOPEIALIIHOrO 3B’;131<y
MiX HmokasHMKaMM «Macu Tina» i «OKpy>KHOCTi rpynei»
(r=0,925, p<0,0001), «[InHaAMOMeTpi€o IpaBoi Ta 1iBOI pyK»
(r=0,766, p<0,0001).

IIBuaxicHi 37i6HOCTI Ha piBHI CepefHPOrO CTYIEHs
3HAYMMOCTi KOPEJIOITh 3 MOKasHMKaMM TecTy «bir 300 me-
TpiB» (r=0,603, p=0,0001), «YoBHUKOBMII 6ir 4x9 MeTpiB»
(r=0,556, p=0,0003) i «Criiika Ha OZHIil HO31 3 3aKPUTUMU
ourma» (r=-0,618, p<0,0001). Taxoxx y pe3ynbTaTi Kopens-
L{/1HOTO aHaIi3y BCTAHOBJICHO TICHMII B3a€MO3B’A30K MDK
nmokas3HMKaMy TecTiB «Crilika Ha OfHill HO3i 3 3aKpUTUMU
ounma» i «Tect Konmnosa» (r=-0,508, p=0,001).

Ta6muua 3. IToscHeHa CyKyITHa AucIIepcisa

Orpumani fani cBifuaTh Ipo Te, IO CUjIAa HaliMeHIIe
3aJIe)KHA Bifl YCiX iHINNX ITOKa3HMUKIB, AKi BUBYA/INCS Y IIPO-
neci gocnimxenssa. Koeditient xopemnsuil Mbk HUMKM Mae
Iy>Ke CIaOKUIL CTaTUCTIYHNI 3B’ 30K i He TepeBUIIY€e piBHA
(r=0,191).

Inst BusHaueHHs (aKTOpHOI MOfeni Ta ONTMMisallil
mmporpamu Bif6opy miB4aT 9 pokiB OyB mpoBemeHuit ¢ax-
TOPHIII aHaMi3 3a 17 MOKasHMKaMM TeCTyBaHHA. Pesynbratu
aHami3y HaBefieHi B Tabmuisx 3-4. Y mporeci aHasisy Bugi-
JIMIOCH WCTb aKkTOpiB, AKi HOACHIOTD 74,508% cymapHoi
mucnepcii mokasHukiB (tabn. 3). [lokasHukn, 06’enHaHi B
onHOMY (aKTOpi, B3aEMOIIOB sI3aHi MDX CO00I0 1 BITIMBAIOTD
OJIVIH Ha OJJHOTO.

SK mMokasano MOCTiPKeHHHA, y TeHepaJbHOMY yHiIo-
JIIPHOMY TlepuIoMy (aKTopi, IKMIT MOXKHA YMOBHO Ha3BaTH
«(pi3MyHMII POSBUTOK JiBYaT» CKOHIIEHTPOBaHi Taki IOKas-
HIUKU, IKi XapaKTepu3ylTb aHTPOIIOMETPUYHMIL Ta MOP-
dbodyukuioHanbHMit cTaH 3 pisHuUx cropin. Gaxrop mosic-
Hioe 24,035% 3aranbHoi Aucrepcii Bubipku. Bin xopenioe 3
pesynbratamm «Maca tima» (0,859), «OKpyXHIcTb rpymeri»
(0,811), «domxmHa Ttima» (0,802), «JuHamomeTpis mpaBoi
pykm» (0,791), «[Junamometpis niBoi pyku» (0,733). Take

IToyaTkoBi BIacHi 3HAYEHHS

Butar cymn KkBagiparis HaBaHTa)KeHb

Poranisi cymu KBaipaTiB HaBaHTa)KeHb

N Bcboro % pucnepcii Cymapumit %  Bcboro % pucnepcii Cymapumit % Bcboro % mucmepcii  CymapHuii %
1 4,592 27,015 27,015 4,592 27,015 27,015 4,086 24,035 24,035
2 2,777 16,336 43,351 2,777 16,336 43,351 2,831 16,650 40,685
3 1,697 9,981 53,332 1,697 9,981 53,332 1,667 9,804 50,489
4 1,459 8,582 61,914 1,459 8,582 61,914 1,505 8,850 59,340
5 1,130 6,647 68,561 1,130 6,647 68,561 1,403 8,251 67,590
6 1,011 5,947 74,508 1,011 5,947 74,508 1,176 6,918 74,508
Mertop BupiineHH: (HaKTOPiB: METOJ TOTIOBHUX KOMIIOHEHT
Ta6mmus 4. [ToBepHyTa MaTpuIA KOMIIOHEHTiBa
KomnoneHnt
Hasga tecty h?
1 2 3 4 5 6

Maca Tina, Kr ,859 ,807
OKpyXHICTb rpyzeit, cM 811 ,746
IloBXnHa Tima, cM ,802 739
JInHaMoMeTpis IpaBoi pyKH, KT ,791 ,804
JnHamMoMmeTpis /iBoi pyKu, KT ,733 ,754
Tect Komitosa, ¢ ,578
bir 30 meTpiB 3 BUCOKOrO CcTapry, ,884 ,865
YosHukosuit 6ir 4x9 MeTpis, ,728 ,719
bir 300 metpis, ¢ ,709 ,549
BrpaBu Ha O€HAHHSA PYXiB pyKamu, Tyny6oM i Horamu, 6ajmn ,618
CTpM601< Y BOBXMHY 3 MiClfl, CM ,668 ,703
CTpI/I6KI/I Ha CKaKasllli, pasu ,652 ,794
JKnurreBa eMHICTD j1ereHb, cM3 ,747
Xozpba 1o mpsMint miHil micis 5 06epTiB, BifXMIEHHS B CM -,818 744
Crilika Ha OfHil HO31 3 3aKPUTUMM O4YVIMA, C ,734
Haxwn Tymy6a Briepef i3 IION0KeHHA CUAIN,CM ,900 ,848
[TligTAryBanHA y 3MilllaHOMY BUCi Ha KaHarTi, pasn 951 919

Meron BupineHHs GaKTOpiB: METOJ, TOTTOBHUX KOMITIOHEHT
Meron obepraHHs: BapiMakc 3 HopMmaisanjieto Kaiisepa

a.06epranHs siititocs 3a 10 itepariit
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pO3TallyBaHHs ITOKAa3HUKIB BKa3ye Ha B3a€MO3B 130K MDX
HVMU Ta CBi[YUTDH NPO Iapasie/lbHe 3POCTaHHA aHTPOIIOMeE-
Tpu4HUX Ta MOoppodyHKIjioHaTbHUX AaHuX. Hampukian,
3pocTaHHA «J]oBXIHN Tima» 06yMOBIIIOE 3pocTaHHA «Macn
Tima».

HactynHuit 3a BelM4MHO BKIaJly B CyMapHy AMCIIEp-
cito Bubipku 16,65% npyruit pakrop 6yB ineHTMiKOBaHMII
AK GaKTOP «UMKIYHIX IOKOMOLLii1». BiH KOpemoe 3 pe3yib-
tatamn «bir 30 MeTpiB 3 Brcokoro crapty» (0,884), «Hos-
HUKOBMIT 6ir 4x9 metpiB» (0,728), «bir 300 meTpiB» (0,709).
ITe BKa3ye Ha BaXIUBICTb Pe3y/IbTATIB y GiroBUX BIIpaBax
PiSHOI CIPSAMOBAHOCTI y 3aranpHilnt GakTOpHIN cTPyKTypi
Iporpamiu Big6opy giBdar 9 poxis.

Tpertiit yninomsipauit paktop 3 «Baroro» 9,804% kope-
o€ 3 pesynbratamu «CTprbOK y ZoBXUHY 3 Micusi» (0,668),
«Crpubknu Ha ckaxanii» (0,652). PakTop oTpuMaB Ha3By
«IIBUIKICHO-CMJIOBA MiATrOTOBNAEHiCTh». Ha mamry mymky,
1ie HiITBep/IKy€ NOBOJI BUCOKE 3HAUEHHs PiBHA PO3BUTKY
IIBUZIKICHOI CWIM Y CTPYKTYPpi oprauisauii Bin6opy. Takum
YMHOM JIOBEfIEHO BaK/IMBICTD 3[JATHOCTI HEPBOBO-M sI30BOi
CHCTeMM IOHMX KapaTUCTOK o Mobinmisanii GyHKI[ioHaTbHO-
TO MOTeHIiaNy /I JOCATHEHHA BUCOKNMX MOKa3HUKIB CU/IN B
MaKCMMa/IbHO KOPOTKMII 9ac y IPOIeCi BUKOHAHHA TeXHid-
HUX 1 TAKTUYIHUX JTilA.

BHecok yeTBepTOro hakTOpy y 3araabHy SUCIIEPCilo BY-
6ipku cranoBuTb 8,85%. PaKTOpP KOPEIIIOE 3 pe3yIbraTaMiu
«Xonpba 1mo mpsMiit minii micns 5 obeptis» (0,818). Bin xa-
pakTepusye 30i6HICTD 10 36epeskeHHs BeCTUOYIAPHOI CTili-
KOCTi i OTpMMaB Ha3BYy «/IHaMi4Ha piBHOBara».

[Usatuit pakTop MOXKHA IHTepHIpeTyBaTU K (HAKTOP
IIPOSIBY aKTMBHOI PyX/IMBOCTI XpebeTHOro croBIa. Pakrop
OTPMMAB Ha3By «IHy4KicTb». Kopemoe 3 pesynbraramu «Ha-
xun Tyny6a Brieper i3 monoxenns cungdn» (0,900). Vioro
BHECOK B 3arajIbHy AMCIIepciio Bubipky craHOBUTD 8,251%.

MocTnit GpakTop HANOUIBITY KOpeIALil0 Ma€e 3 IIOKa3-
HUKaMU CMJIOBOI MiroToBneHocTi «IligTaryBannsa y sMima-
HOMY Biuci Ha KaHati» (0,951), 3 4acTKOIO y 3arajbHiil fguc-
nepcii Bubipkn 6,918%. @akTop oTprMaB Ha3By «CHIOBA
MiJrOTOB/IEHICTH».

AHasi3 ciNbHOCTEN YKasye, 1[0 3allpoIIOHOBaHa Oarta-
pest TectiB € indopmarusnoro (tabi. 4). Haitbinbury inpop-
MAaTMBHICTb JI/I1 KOMIUIEKCHOI OLIIHKM IIepCIEKTUBHOCTI [Ji-
Tell I1if] 9ac BinbOpYy /1A 3aHATD Y CIIOPTUBHII CeKIil Kapare
MalOTh pesynbTaTu TecTiB: «IligTAryBanHa y smimanomy
Buci Ha KaHaTi» (0,919), «bir 30 MeTpiB 3 BUCOKOTO CTapTy»
(0,865) Ta «Haxun Tyny6a Brepep i3 HOMTOXEHHS CULAYN»
(0,848). JocraTHbO iHHOPMATHBHUMY BUABU/IICD TECTH, SIKi
XapaKTepU3yITb aHTPOIIOMETPHUYHI MOKasHUKM: «OKpPyK-
HicTb rpypeit» (0,746), «Maca Tina» (,807), «[JoxnHa Tima»
(0,739) ta MmodpdodynkuionanpHi nokasuuku «Kurresa
eMHicTp nereHb» (0,747), «[JuHamomeTpiss mpaBoi pyKm»
(0,804), «InnamomeTpis niBoi pyku» (0,754).

Orxe, y dakTopHilt Mogeni Bifb6opy AiB4aT 9 pokiB B
CEeKLiI0 KiOKYIIMHKall KapaTe IpiOpUTeTHE Miclle 3alIMaloTh
aHTPOIOMeTpUYHi Ta MOP(PODYHKIIiOHANIbH] TOKASHUKY i
[IPOLIeCH PO3BUTKY PYXOBIUX 341OHOCTEIL.

[l Hao4YHOTO BiZOOpPa)KeHHs NOCTATHBOTO YMCIIA
¢dakTopiB y poboTi O6yno BuKopucraHo rpadix BIacHUX
3HaueHb (PAKTOPIB, PO3TALIOBAHNX y HOPSAKY YOyBaHHs
(Ipadiune sobpaxenHsa kputepio «Kam’ sHmucTuir ocnm»
P. Kerrenna), Ha AKOMY Bi3ya/ZbHO BM3HAYAETbCA TOYKA [ie

Y6yBaHHH B/IaCHUX 3HAYE€HDb YHOBiTIbHIOGTI)CH HaIU/I6i}'[I)IH
cunbHO (puc. 1).

Brnacue 3Ha4yeHHs
»
W

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Homep xomnonenta

Puc. 1. Ipadik BracHNX 3HaUYEHb

Aunckycia

Y mociipKeHHA JOIyCKaIocCh, 10 e(heKTUBHICTD OL[iHKM
IHAMBIya/IbHUX 3iOHOCTEN Ta MOXX/IMBOCTEI IOHIX KaH/M-
JATOK [ 3aHATDH B CEKLI KiOKYIIMHKall KapaTe 3a/IeXKUTh
BiJl pallioHaJIbHO OpPraHi30BaHMX METOAMYHMX Ta Ieflaro-
rivHUX yMOB Bifoopy. PakTOpHMIT aHAII3 TaB MOX/IUBICTH
BUAIIMTY GAaKTOPU 3 HAMBUINVMM BK/IAlOM B CYMapHy ANC-
TIepCilo MTOKA3HUKIB.

OtpuMaHi JaHi HONOBHIOIOTD Pe3yNbTaTH HOCTi/KEHb
Felfe, Lechner, & Steinmayr (2016), Rutkowski, Sobiech, &
Chwalczynska (2019), Marchenko & Satdyiev (2021) mpo
HeOoOXifHICTb 3a/Iy4eHHs JiTell JO MAaCOBUX Ta CIIOPTUBHUX
3aXO0ZiB y MMO3aK/IACHil Ta MO3aIKinbHi pobori. Ha gym-
Ky aBTOpIB Iie IO3UTUBHO BIUIVBA€ Ha 3[OPOB s, IOKpaLIlye
YCHiMHICTD Ta MoBeiHKy AiTelt (Mapuenko & Kosapp, 2015;
Mapuenko & Tapanenko, 2020; Pinto-Escalona et al. 2021).

Posmprorors 3Hanua (Miiller, Miiller, Hildebrandt,
Kapelari, & Raschner, 2015; Kanuuus, bytko, [Janunenko,
ApramoHoOBa, & Tepexus, 2018) mpo BaXX/IUBICTh aHTPOIIO-
MeTpUYHMX Ta (i3i0NOTiYHMX JaHMX JiTell IpyU BMUsABICHH]
TAQIAHTIB i HAOOPY IO CHOPTMBHUX CeKiilt. PasoM 3 Tum, B
PaHHBOMY Billi 9acTo Biff0yBaeTbCs CUCTEMATNYHA TIOMIIKA
Bimbopy, ob6ymoByeHa 6ionorivanmu o3Hakamu (Barreiros,
Coté, & Fonseca, 2012). PakTI4YHO, CIIOPTCMEHN PAaHHBOTO
To3piBaHH:A, a TAKOX Ti, XTO HAPOMBCA HA MOYATKy POKY
(Musch & Grondin, 2001) 6ynyTb Bubpasi 3 6inpuIo Bi-
porignictio. [TpoTe Ba>K/IMBO BpaxoByBaTH, 1o 6Giomoriuui
IIepeBaru PaHHbOI 3PiZOCTi 3HIDKYIOTHCA B IiSHbOMY IIifi-
JiTKOBOMY i mopociomy Bini (Malina, Bouchard, & Bar-Or,
2004). ITpo Heo6XigHICTh BUKOPUCTAHHS KOMIIIEKCY TECTIB,
sIKi HOBMHHI MICTUTY BeJIMKY KiNbKIiCTb O3HAK, 1[0 BifoOpa-
XKAIOTb IHIUBiyaIbHi 0cOOMMBOCTI Y4HIB, crienmivni dpop-
MU IPOABY Ta 3arajbHi 3aKOHOMiPHOCTi PO3BUTKY PYXOBUX
3ai6HOCTelt (reTepOXpPOHHICTD, pi3HOHAIIPAB/IEHICTD 1 Ha-
SBHICTh ceHCMTUBHUX nepioni) (Ma & Qu, 2017; Khudolii,
Ivashchenko, Iermakov, Nosko, & Marchenko, 2019; Map-
yeHko & Bepmnm, 2021).

[TinTBepmKy€eThCA ePeKTUBHICTD MeTORY (PaKTOPHOrO
aHaJIi3y B IefarorivHmx goctimpkenHax (Xygonii, [amenko,
& Bekeros, 2015; Chernenko, Honcharenko, & Marchenko,
2019; Marchenko, Jagiello, Iermakov, Ivashchenko, & Khudolii,
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2021), AWt He TiIbKY NepeBipsie KOHKPETHY IilloTesy, aje e
i IPOIIOHY€E HOBY. BUKOPMCTaHHSA HayKOBMX METOMIB IIPO-
THO3YBAaHHA MOXXJIMBOCTEN JOCATTU BUCOKUX Pe3y/IbTaTiB
3HAYHO HifBMINYE e(eKTUBHICTD LiNeCIPsAMOBAHO] Ii/ITOTOB-
KN CropTcMeHiB. Jl03BO/IsI€ TOUHIIIE BUSHAYMTY HAMOIbII
nepcnektuHyx (Kokinda, Kandra¢, Milan, 2012; Kandrac,
Peric, Dzugas, Kacur, Tomkova, Kokinda, Turek, 2020).

HoBumn manuMu € Te, 1m0 po3pobieHa MOBipHa MO-
Ienb OLIiHKM TMepCIeKTUBHOCTI [iBYaT 9 pokKiB. 3acTOCyBaH-
HA oTpUMaHoi (paKTOpHOI MOfe/Ii MOKPAIINTh JiarHOCTUKY
aKTya/IbHMX IIapaMeTPiB TeCTyBAHHs y Ipolleci Bizbopy Ha
IIOYaTKOBOMY €Talli.
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OIITMMAJIbHY IIPOrpaMy BifbOpy MpiopUTeTHE Miclie B sKiil
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Hait6inpury iHpopMaTUBHICTH /151 KOMITTIEKCHOI OL[iHKM
IIepCIIeKTUBHOCTI AiTelt Mif yac BifOOpy Mt 3aHATD Y CIIOP-
TUBHIJ CeKIlii KapaTe MAlOTh pe3ynbTaTu TecTiB: «IligTary-
BaHHJA Yy 3MilllaHOMY Buci Ha KaHaTi» (0,919), «bir 30 meTpis
3 Brcokoro crapty» (0,865) ta «Haxwun Tyny6a Bnepen i3
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TUBHOI MiJITOTOBKI.
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The purpose of the study was to determine the factor model
of morphofunctional and motor fitness of 9-year-old girls at the
stage of initial selection for the Kyokushin Karate sports section.

Materials and methods. The study involved 34 girls 9 years
old. The children and their parents were informed about all the
features of the study and agreed to participate in the experiment.
To solve the tasks were used research methods: theoretical
analysis and generalization of scientific and methodological
literature; pedagogical testing; methods of mathematical and
statistical data processing.

Results. The most informative for a comprehensive
assessment of the prospects of children during the selection
for training in the sports section of karate are the results of
tests: from a sitting position (0,848). Tests that characterize

anthropometric indicators were quite informative: “Chest
circumference” (0.746), “Body weight” (0.807), “Body length”
(0.739) and morphofunctional indicators “Vital capacity of
the lungs” (0.747), “Dynamometry of the right hand” (0,804),
“Dynamometry of the left hand” (0,754).

Conclusions. Factor analysis made it possible to identify
the factors with the highest contribution to the total variance of
indicators. Based on the results of factor analysis, the optimal
selection program is constructed, the priority place in which is
occupied by anthropometric, morphofunctional indicators and
processes of development of motor abilities.

Keywords: girls, morphofunctional readiness, motor readi-
ness, factor analysis, forecasting.
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Abstract

The purpose of the study was to determine the peculiarities of programmed teaching of a cartwheel to boys aged 14.
Material and methods. The study participants were 20 boys aged 14. The children and their parents were fully
informed about all the features of the study and gave their consent to participate in the experiment. To solve the
tasks 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, factor

analysis.

Results. The analysis of similarities revealed that the program components are interrelated. Series of training tasks I, II
and IV are combined into one group and provide conditions for teaching boys aged 14 a cartwheel.

Conclusions. As a result of factor analysis, the study obtained a two-factor model of the teaching program where
training tasks are closely connected with one another, which indicates their effective selection. Factor models of the
teaching program explain 69.371% and 75.394% of the variation of results. The study found that the effectiveness of the
program depends on the modes of exercise repetition. The use of the mode of exercise repetition of 6 sets 2 times each
with a rest interval of 60 s increases the effectiveness of the proposed program (p <0.05).

Keywords: programmed teaching, acrobatic exercises, boys.

Introduction

Programmed instruction was developed in the 1970s
(Maehr, 1964; Newton & Hickey, 1965; Woodruft, Faltz, &
Wagner, 1966). The aspects of programmed and traditional
teaching were studied (Hughes, 1975). The prospects for
modern development are associated with the latest technolo-
gies (Coughlan & Coghlan, 2021; Johnson, Iversen, Kenyon,
Holth, & de Souza, 2020).

Studies by Shlemin (1973), Khudolii, Iermakov, & Bartik
(2020), Khudolii, & Iermakov (2011) focus on the problem of
programmed teaching in physical education. The researchers
found the effectiveness of using the method of algorithmic
instructions when teaching school program exercises (Ivash-
chenko, 2014, 2001; Khudolii, 2008; Khudolii, Iermakov, &
Bartik, 2020) and programming the development of strength
in schoolchildren (Khudolii, Ivashchenko, & Titarenko, 2013).

The method of algorithmic instructions gives the possibil-
ity to formulate subtasks within the holistic system of motor
skills development. Thus, Khudolii and Iermakov (2011) point
out that the level of strength development, muscle sensitivity

© Suprun, A., Ivashchenko, O., & Cieslicka, M., 2021.

and a training mode significantly influence the process of
teaching motor actions. This fact makes it possible to formulate
the following tasks of learning and training: 1) to develop mo-
tor abilities necessary for learning movements; 2) to teach the
ability to control movements; 3) to ensure a high level of perfor-
mance. Studies of the movement biomechanical structure allow
us to formulate the following learning objectives: 1) to teach
actions without which it is impossible to perform the exercise;
2) to teach preliminary exercises (Haverdovsky, 2003, 2007).

The selection of training tasks within the method of al-
gorithmic instructions is based on the data about movement
control in the process of skills development (Shlemin, 1973;
Buckolz, Renger, Salmoni, Hall, & Paunonen, 1990; Féry &
Morizot, 2000), about the need to control movements (Kara-
bourniotis, Evaggelinou, Tzetzis, & Kourtessis, 2002; Lakota,
Talovié, Jeleskovié, & Bonacin, 2008; Park & Buchanan, 2018)
and the impact of visual information on the effectiveness of
teaching (Smyth, 1978; Robertson, Germain, & Ste-Marie,
2018; Khudolii, Iermakov, & Bartik (2020).

Therefore, the study of the peculiarities of programmed
teaching of physical exercises is relevant.

The purpose of the study was to determine the peculiari-
ties of programmed teaching of a cartwheel to boys aged 14.
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Material and methods

Study participants

The study participants were 20 boys aged 14. The chil-
dren and their parents were fully informed about all the fea-
tures of the study and gave their consent to participate in the
experiment.

Organization of the study

To solve the tasks set, the following research methods
were used: study and analysis of scientific and methodologi-
cal literature; pedagogical observation, timing of training
tasks; pedagogical experiment, methods of mathematical
statistics, factor analysis.

The pedagogical experiment examined the influence of
6 and 12 repetitions with a 60-second rest interval during
a physical education class on the number of repetitions of
training tasks to the 100% level of proficiency. In the first
group (n = 10), the boys repeated the tasks 6 sets 1 time each
with a rest interval of 60 s, in the second group (n = 10) -
6 sets 2 times each with a rest interval of 60 s.

During teaching, the method of algorithmic instruc-
tions was used (Shlemin, 1973). The program of teaching
the cartwheel included the training tasks given in Table 1.
It was developed based on the data of Shlemin (1973), Khu-
dolii (2008). The next exercise started on condition of correct
performance of the previous exercise on three consecutive
attempts. The number of repetitions required for correct per-
formance on three consecutive attempts was recorded.

Statistical analysis

The study materials were processed using the IBM SPSS
20 statistical analysis program. Factor analysis was conducted.

The study protocol was approved by the Ethical Com-
mittee 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 docu-
ment was obtained from all the parents.

Results

Table 1 shows the results of a comparative analysis of
the effectiveness of the program of teaching boys aged 14 the

Table 1. Program of teaching the cartwheel (Shlemin, 1973; Khudolii, 2008)

Control frame

Informative frame
(what is performed)

Operational frame

(howiit isjperformed) (proceed to training the next

exercise)

The first series of training tasks — exercises to develop motor abilities

From normal standing position, lean forward, touch
the floor with the hands and, moving the hands
forward on the floor, adopt a push-up position, return
to starting position in the same way

When performing the exercise, do not
bend the knees

Perform push-ups as quickly as possible (5 times in
3-45s)

Perform the exercise as quickly as possible,
maintaining a gymnastic style

If the student performs the
maximal number in 10 seconds,
proceed to the next exercise

If the student performs the
exercise in 3-4 seconds, proceed to
the next exercise

The second series of training tasks — exercises to master starting and ending positions

From standing position with raised arms, step forward Switch leg handstand
and perform a switch leg handstand with assistance
Handstand with legs apart with assistance Switch leg handstand, maintaining balance

for 3-4 seconds

Correct performance in a series of
3 attempts
Correct performance in a series of
3 attempts

The third series of training tasks — actions without which it is impossible to perform the target exercise

Standing on hands with legs apart with assistance,
shift the body weight from one hand to the other

Perform everything only with assistance

Correct performance in a series of
3 attempts

The fourth series of training tasks - teaching the ability to assess movements in space, by time and muscular effort

Arriving to handstand quickly with assistance Pay attention to the technique of
performance
Arriving to handstand slowly with assistance Pay attention to the technique of

performance

Correct performance in a series of
3 attempts
Correct performance in a series of
3 attempts

The fifth series of training tasks — preliminary exercises

Arriving to handstand quickly with the wall support ~ Maintain balance for 3-4 seconds

Handstand with legs apart with 90-degree rotation
with assistance

Perform all exercises for this element only
with assistance

Correct performance in a series of
3 attempts
Correct performance in a series of
3 attempts

The sixth series of training tasks — the entire exercise
Cartwheel with assistance Pay attention to the technique of
performance

Cartwheel without assistance Maintain a gymnastic style

Correct performance in a series of
3 attempts
Correct performance in a series of
3 attempts
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Table 1. Analysis of the effectiveness of the program of teaching boys aged 14 the cartwheel using different repetition modes

t-test for Equality of Means

mode n M SD

95% Confidence Interval of the

MD SED Difference

Lower Upper

52.3
44.4

7.13
9.54

Total number of 1 10
repetitions 2 10

2.096

0.05

7.9 3.776 -.02 15.82

1 — mode of 6 sets 1 time each with a rest interval of 60 s; 2 — mode of 6 sets 2 times each with a rest interval of 60 s)

cartwheel using different repetition modes. It was found that
the mode of 6 sets 2 times each with a rest interval of 60 s is
more effective (p <0.05).

Structural analysis of the program of teaching boys aged 14
the cartwheel (mode of 6 sets 1 time each with a rest interval
of60s)

As a result of factor analysis, two factors that explain
69.371% of the variation of results were identified. The first
factor explains 47.742% of the variation of learning out-

Table 2. Results of factor analysis of the teaching program (6
repetitions, rest interval of 60 s). Rotated Component Matrix

Series of training tasks 0 Component > h?
Series 1 .895 .355 926
Series 2 .652 172 455
Series 3 .685 -.387 .619
Series 4 776 .146 .624
Series 5 .851 727
Series 6 .395 .606 524
Total number of repetitions 941 .309 981

Table 3. Total Variance Explained

Rotation Sums of Squared Loadings

comes. The series that are most correlated with the factor
are: I — exercises to develop motor abilities (r = 0.895); IV
— teaching the ability to assess movements in space, by time
and muscular effort (r = 0.776); III — actions without which
it is impossible to perform the target exercise (r = 0.685); II -
exercises to master starting and ending positions (r = 0.652).

The second factor explains 21.630% of the variation of
learning outcomes. The series that are most correlated with
the factor are: V - preliminary exercises (r = 0.851); VI - the
entire exercise (r = 0.606).

The analysis of similarities revealed that all the program
components are interrelated (Table 2). Series of training tasks
I, I and IV are combined into one group and provide condi-
tions for teaching boys aged 14 the cartwheel (Fig. 1).

Structural analysis of the program of teaching boys aged 14
the cartwheel (mode of 6 sets 2 times each with a rest interval
of60s)

As a result of factor analysis, two factors that explain
75.394% of the variation of results were identified (Tables 4,
5). The first factor explains 46.688% of the variation of learn-
ing outcomes. The series that are most correlated with the
factor are: I - exercises to develop motor abilities (r = 0.845);
III - actions without which it is impossible to perform the
target exercise (r = 0.958); V — preliminary exercises (r =
0.754).

The second factor explains 28.705% of the variation of
learning outcomes. The series that are most correlated with
the factor are: VI - the entire exercise (r = 0.779); IV — teach-
ing the ability to assess movements in space, by time and

Table 4. Results of factor analysis of the teaching program
(12 repetitions, rest interval of 60 s). Rotated Component
Matrix

Series of training tasks N Component 3 h?
Series 1 .845 281 794
Series 2 -.264 .634 472
Series 3 .958 .147 .940
Series 4 577 .688 .807
Series 5 .754 -.188 .604
Series 6 274 779 .681
Total number of repetitions .767 .625 .980

Table 5. Total Variance Explained

Component
P % of Variance Cumulative %
47.742 47.742
2 21.630 69.371
Component Plot in Rotated Space
1,04
(AR00005
o
VAR00006
(o]
0,54
\IAROOOOIOo
N VAR00002 VAR00007
£ o
v VAR00004
c
o 00
o
E
=]
o
VAR00003
o
0.5
1,04
T T T T
-1,0 -0,5 0,0 0,5 10
Component 1

Fig. 1. Results of factor analysis of the teaching program (6
repetitions, rest interval of 60 s)

Rotation Sums of Squared Loadings

Component
P % of Variance Cumulative %
46.688 46.688
2 28.705 75.394
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muscular effort (r = 0.688); II — exercises to master starting
and ending positions (r = 0.634).

The analysis of similarities revealed that all the program
components are interrelated (Table 4). Series of training tasks
I and IT are combined into one group and indicate that in the
process of teaching boys aged 14 the cartwheel, these two
series of training tasks can be studied in parallel (Fig. 2).

Component Plot in Rotated Space

'VAR00006

VARD0004
o

VAR00002 VAR00007
o e}

0,54
VAR00001
'VAR00003|
o

VAR00005
o

Component 2
°

-1,0 -0,5 0,0 05 10
Component 1

Fig. 2. Results of factor analysis of the teaching program (12
repetitions, rest interval of 60 s)

The analysis of implementation of the teaching program
under the conditions of two exercise modes using the Nearest
Neighbor Analysis showed that the tasks of series 1, 2 and 3
are most interrelated with one another (Table 6, Fig. 3).

Table 6. Nearest Neighbor Analysis

Case Processing Summary

N Percent

Sample Training 17 85.0%

Holdout 3 15.0%

Valid 20 100.0%
Excluded 0
Total 20

Discussion

As a result of the pedagogical experiment, the peculiari-
ties of programmed teaching of the cartwheel to boys aged
14 were determined. The study obtained factor models of the
teaching program which explain 69.371% and 75.394% of the
variation of results. As a result of factor analysis, the study
obtained a two-factor model of the teaching program where
training tasks are closely connected with one another, which
indicates their effective selection. It was found that the use of
the mode of exercise repetition of 6 sets 2 times each with a
rest interval of 60 s increases the effectiveness of the proposed
program (p <0.05).

The obtained data supplement the results of the study on
the patterns of motor skills development (Kapkan, Khudolii,
& Bartik, P2019; Ivashchenko, 2020; Khudolii, Iermakov, &
Bartik, 2020) and indicate that the effectiveness of the pro-
gram can vary depending on exercise repetition modes.

The data presented confirm the effectiveness of the meth-
od of algorithmic instructions for motor skills development
in children and adolescents (Shlemin, 1973; Khudolii, Ierma-
kov, & Bartik, 2020; Ivashchenko, 2020). Factor analysis re-
vealed that series of training tasks IV (the ability to assess the
performance of movements in space, by time and muscular
effort) is essential in motor skill development. This confirms
the data of researchers about the need to focus on movement
control (Buckolz, Renger, Salmoni, Hall, & Paunonen, 1990;
Féry, & Morizot, 2000; Ashford, Bennett, & Davids, 2006), on
the control of exercise performance (Karabourniotis, Evagge-
linou, Tzetzis, & Kourtessis, 2002; Lakota, Talovi¢, Jeleskovié,
& Bonacin, 2008; Park, & Buchanan, 2018), and on the ef-
fectiveness of visual information in the process of motor
skills development (Smyth, 1978; Robertson, Germain, &
Ste-Marie, 2018).

Conclusions

As a result of factor analysis, the study obtained a two-
factor model of the teaching program where training tasks
are closely connected with one another, which indicates their
effective selection. Factor models of the teaching program ex-

Predictor Space

Built Model: 3 selected predictors,K = 3

2 cepis, KinbKiCTb NOBTOPEHb

Focal

@®No
®ves

Type

Qe @ Training

A Holdout

Select points to use as focal records

This chart is a lower-dimensional projection of the predictor space, which contains a total of 7 predictors.

Fig. 3. Nearest Neighbor Analysis
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plain 69.371% and 75.394% of the variation of results. Series
of training tasks IV (the ability to assess the performance of
movements in space, by time and muscular effort) is essential
in motor skill development. The study found that the effec-
tiveness of the program depends on the modes of exercise
repetition. The use of the mode of exercise repetition of 6 sets
2 times each with a rest interval of 60 s increases the effective-
ness of the proposed program (p <0.05).
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ANAAKTUKA: OCOBJINBOCTI MPOTPAMOBAHOIO
HABYAHHA NEPEBOPOTY YBIK XJ1OMNuIB 14 POKIB

Anpona CynpyHn'*®<P, Onsbra IBamenko'**“®, Mupocmasa Ilucmnmpka® <P

'XapkiBcbkmit HallioHaMbHUI Nefarorivamii yHiBepcnret iMeni I.C. CkoBoponn
*Mepyanuii koneriym: buprom, Kyascbko-IToMmopcbke BoeBOCTBO

ABTopcbKumit BKIaJ;: A — nusaiis gocmimpkeHHs; B — 36ip ganux; C - crataHanis; D - migrotoska pykomcy; E — 36ip komris

Pegepar. Crarsst: 6 c., 6 TabL., 3 puc., 27 [pKepert.

Mera OCTiIKeHHS — BUSHAYMTI OCOOMMBOCTI IIPOrpamo-
BaHOT'O HAaBYaHH: [IePEBOPOTY yOiK x/1om1iB 14 pokis.

Marepian i meropm. Y [OCHifi)KeHH] IPUITHANN y4acTb
20 xnonuiB 14 poxis. ity Ta ixui 6arbku Oymu iHpopmMoOBa-
Hi Ipo BCi 0COONMMBOCTI HOCTiKEHHA i Ja/ 3TOY Ha y4acTh
B eKCIepuMeHTi. JI/is BUpillleHHs IOCTaB/IEHUX 3aBIaHb Oy/In
BMKOPMCTaHi METOAM NOCTIIPKEHHA: BUBYEHHA Ta aHali3 Ha-
YKOBO-METOAMYHOL JIiT€PAaTypy; Iearoridyie CIIOCTEPEKEHH,
XpPOHOMETpa)k HaBYa/JbHUX 3aBJlaHb; IEJaroriuHmil eKcrepu-
MEHT, METO/J MAaTeMaTUYHOI CTATUCTUKY, PaKTOPHNUIT aHAIi3.

Pesynbratu. AHazis crizbHOCTEN JO3BONMB BCTAHOBUTH,
1110 KOMITOHEHTM ITporpamu B3aemoss s13aHi. I, I ta IV cepii Ha-
BYA/IbHIX 3aBJaHb 00 €IHYIOTbCA B OJHY IUIeAAY i 3abesmeuy-
I0Th YMOBU ISl HABYAHHS I1epeBOPOTY yOik xyomniiB 14 pokis.

BucHoBku. Y pesynbpraTi (pakTOpHOTo aHamisy oTpuma-
HO JBOX (DaKTOPHY MOfie/Ib IIPOTPAaMI HABYAHHSA y AKill KOX-
He HaB4Ya/JIbHE 3aBIaHHA Ma€ TiCHUI 3B’A30K MiX co6010, 10
CBigUMUTD IpoO ix edexTuBHMIT Minbip. PakTOpHI MOfeni mpo-
rpamMy HaB4aHHA Ha 69,371% Ta 75,394% 10sACHIOITH Bapiallito
pesynbrariB. BcraHoBIeHo, 1m0 edeKTUBHICTD IpOrpamMu 3a-
JI&XUTD BiJj PEXXMMIB IIOBTOPDEHHSA BIpaB. BUKopucTanHa pe-
JKIMY IIOBTOPEHHS BIIPaB 6 IiIXOiB IO 2 pasy 3 iHTEPBaIOM
BifmounHKy 60 ¢ migBuinye eeKTUBHICTh 3aIPOIOHOBAHOI
nporpamu (p < 0,05).

Kiro4osi cnoBa: nporpaMoBaHe HaBYaHHSA, aKpOOaTM4Hi
BIIPaBU, X/IOMIIi.
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Abstract

The purpose of the study was to determine the impact of exercise modes on the effectiveness of teaching girls aged 15

a cartwheel.

Materials and methods. The study participants were 20 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. To solve the
tasks 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,

discriminant analysis.

Results. The analysis of averages shows that statistically significant differences in the number of repetitions are
observed in performing series of training tasks 1, 2, and 4 (p < 0.05). The girls aged 15 who use the first mode (6 sets 1
time each with a rest interval of 60 s) need fewer repetitions to master the movements of the first (exercises to develop
motor abilities) and the second (exercises to master starting and ending positions) series of tasks. The girls who use the
second mode (6 sets 2 times each with a rest interval of 60 s) need fewer repetitions to master the movements of the
fourth series of tasks (ability to assess movements in space, by time and muscular effort) (p < 0.05).

Conclusions. Discriminant analysis made it possible to determine the impact of the number of repetitions on the

effectiveness of developing the cartwheel skill in girls aged 15.

During motor skills development, both the first and the second variants of exercise modes and rest intervals can be
used. For series of tasks 1 and 2, it is advisable to use 6 sets 1 time each with a rest interval of 60 s; for series of tasks 3,
5,and 6 - 6 sets 1 time each with a rest interval of 60 s or 6 sets 2 times each with a rest interval of 60 s; for series 4 — 6

sets 2 times each with a rest interval of 60 s.

Keywords: discriminant analysis, girls aged 15, acrobatic exercises, exercise mode, teaching.

Introduction

One of the priorities of the modern school is motor skills
development (Ivashchenko, 2020; Ivashchenko, Berezhna, &
Cieslicka, 2020; Ivashchenko, & Sirichenko, 2020). The level
of proficiency in exercises determines the variation of testing
results by 29.772%, and motor skills development is a priority
in the educational process at school (Ivashchenko, Berezhna,
& Cieslicka, 2020; Ivashchenko, & Sirichenko, 2020).

Fundamental motor skills are considered as the basis of
physical education of schoolchildren (Chan, Ha, & Ng, 2018;
Chan, Ha, Ng, & Lubans, 2019; Valentini, Pierosan, Rudisill,
& Hastie, 2017). Fundamental motor skills (FMS) are divided
into object control skills (for example, catching and throw-
ing), locomotor skills (for example, running and jumping),
and stability skills (for example, balancing) (Almeida, Luz,
Martins, & Cordovil, 2017; Basman, 2019; Barnett, Telford,

© Medko, D., & Khudolii, O., 2021.

Strugnell, Rudd, Olive, & Telford, 2019). Chan et al. (2018,
2019) point out that the level of motor competence is the ba-
sis of physical activity and sports engagement of schoolchil-
dren. Valentini, Pierosan, Rudisill, & Hastie (2017) argue that
the process of developing motor skills should be a priority of
motor activity. Nobre, Valentini, & Rusidill (2020) note that
motor skills development in schoolchildren depends on edu-
cational policies and training of physical education teachers.

The effectiveness of teaching depends on the level of
schoolchildren’s motor fitness (Ivashchenko, Iermakov, Khu-
dolii, Cretu, & Potop, 2017; Marchenko, & Dykhanova, 2019),
selection of physical exercises (Ivashchenko, & Kapkan, 2015;
Khudolii, Ivashchenko, & Chernenko, 2015; Ivashchenko,
Khudolii, Iermakov, & Harkusha, 2017), and modes of alter-
nating physical exercises and rest intervals (Khudolii, Ivash-
chenko, & Beketov, 2015; Marchenko, & Taranenko, 2020).
Therefore, it is relevant to study the impact of exercise modes
on motor skills development.
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The purpose of the study was to determine the peculiari-
ties of impact of exercise modes on the effectiveness of teach-
ing girls aged 15 a cartwheel.

Material and methods

Study participants

The study participants were 20 girls aged 15. The chil-
dren and their parents were fully informed about all the fea-
tures of the study and gave their consent to participate in the
experiment.

Organization of the study

To solve the tasks set, the following research methods
were used: study and analysis of scientific and methodologi-
cal literature; pedagogical observation, timing of training
tasks; pedagogical experiment, methods of mathematical
statistics, methods of mathematical experiment planning,
discriminant analysis.

The pedagogical experiment examined the influence of
6 and 12 repetitions with a 60-second rest interval during
a physical education class on the number of repetitions of
training tasks to the 100% level of proficiency. In the first
group (n = 10), the girls repeated the tasks 6 sets 1 time each
with a rest interval of 60 s, in the second group (n =10) - 6
sets 2 times each with a rest interval of 60 s.

During teaching, the method of algorithmic instructions
was used (Shlemin, 1973). The program of teaching the cart-
wheel was developed based on the data of Shlemin (1973),
Khudolii (2008) and included the following training tasks:

The first series of training tasks — exercises to develop
motor abilities

1. From normal standing position, lean forward, touch
the floor with the hands and, moving the hands forward on
the floor, adopt a push-up position, return to starting posi-
tion in the same way

2. Perform push-ups as quickly as possible (5 times in
3-45)

The second series of training tasks — exercises to master
starting and ending positions

1. From standing position with raised arms, step forward
and perform a switch leg handstand with assistance

2. Handstand with legs apart with assistance

The third series of training tasks — actions without which
it is impossible to perform the target exercise

Table 1. Group Statistics. Girls Aged 15

1. Standing on hands with legs apart with assistance, shift
the body weight from one hand to the other

The fourth series of training tasks — teaching the ability
to assess movements in space, by time and muscular effort

1. Arriving to handstand quickly with assistance

2. Arriving to handstand slowly with assistance

The fifth series of training tasks — preliminary exercises

1. Arriving to handstand quickly with the wall support

2. Handstand with legs apart with 90-degree rotation
with assistance

The sixth series of training tasks — the entire exercise

1. Cartwheel with assistance.

2. Cartwheel without assistance

The next exercise started on condition of correct perfor-
mance of the previous exercise on three consecutive attempts.
The number of repetitions required for correct performance
on three consecutive attempts was recorded. The level of pro-
ficiency in the exercises was determined by the alternative
method: “performed” or “failed” A technically correct per-
formance of the exercise gave the students “1” point; a failure
to perform the exercise gave them “0” entered in the protocol.

Statistical analysis

The study materials were processed using the IBM SPSS
20 statistical analysis program. Discriminant analysis was
conducted. For each canonical discriminant function, the
study calculated the following: eigenvalue, variance percent-
age, canonical correlation, Wilks’ lambda, Chi-square. For
each step: prior probabilities, Fisher’s function coefficients,
unstandardized function coefficients, Wilks’ lambda for each
canonical function.

The study protocol was approved by the Ethical Com-
mittee 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 docu-
ment was obtained from all the parents.

Results

The analysis of averages shows that statistically signifi-
cant differences in the number of repetitions are observed in
performing series of training tasks 1, 2, and 4 (p < 0.05). The
girls aged 15 who use the first mode (6 sets 1 time each with
a rest interval of 60 s) need fewer repetitions to master the
movements of the first (exercises to develop motor abilities)
and the second (exercises to master starting and ending posi-

6 repetitions, rest interval

12 repetitions, rest interval

of 60 s of 60 s Wilks
Series of tasks Ax F dfl1  df2 Sig.
L. L. Lambda
Mean Std. Deviation  Mean Std. Deviation
1 7.5 0.84 8.8 0.91 -1.3 0.625 10.787 1 18 0.004
2 6.8 0.78 8.4 0.84 -1.6 0.484 19.200 1 18 0.000
3 114 0.84 10.6 0.96 0.8 0.822 3.892 1 18 0.064
4 9.9 1.19 7.8 1.03 2.1 0.505 17.640 1 18 0.001
5 9.0 1.33 9.2 1.31 -0.2 0.994 0.114 1 18 0.740
6 7.5 0.84 7.8 1.03 -0.3 0.973 0.503 1 18 0.487
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tions) series of tasks. The girls who use the second mode (6
sets 2 times each with a rest interval of 60 s) need fewer rep-
etitions to master the movements of the fourth series of tasks
(ability to assess movements in space, by time and muscular
effort) (p < 0.05) (Table 1).

To determine the impact of different modes of exercises
on the level of proficiency, discriminant analysis was con-
ducted (Tables 2-6). A necessary condition for discriminant
analysis is the homogeneity of variances and covariances
of data. The Box’s M test confirms the assumption about
the homogeneity of variances and covariances (F = 35.896;
p = 0.368) (Table 2).

Table 2. Box’s M Test For Testing Equal Population
Covariance Matrices (DA)

Box’s M 35.896
Approx. 1.076

F df1 21
df2 1191.671
Sig. 0.368

The first canonical function explains 100% of the results
variation, which indicates its high informativity (r=0.949)
(see Table 3). The analysis of the canonical function shows its
statistical significance (A1=0.099; p1=0.001). The first func-
tion has a high discriminative ability and value in interpreta-
tion of the general population (Table 4).

Table 3. Eigenvalues for Developing Discriminant Model
(Canonical Correlation). Girls Aged 15

Function Eigenvalue % Cumulative Canonical
8 of Variance % Correlation
1 9.056 100.0 100.0 .949

Table 4. Outcomes of Calculated Wilks’ Lambda of
Discriminant Function. Girls Aged 15

Test of Function(s) Wilks’ Lambda Chi-square df Sig.
1 0.099 34.623 6 0.000

The standardized canonical discriminant function coef-
ficients make it possible to determine the ratio of the contri-
bution of variables to the function result. The results of the
sixth, second, fourth, and first series of training tasks make
the largest contribution to the first canonical function. The
above indicates that in the classification of exercise modes
for girls aged 15, the results of all series of training tasks are
significant (Table 5).

Table 5. Standardized Canonical Discriminant Function
Coeflicients. Girls Aged 15

Series of tasks F“nitlon
Series 1 0.854
Series 2 0.903
Series 3 -0.879
Series 4 -0.888
Series 5 -0.426
Series 6 0.966
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The structure canonical discriminant function coefli-
cients are the coefficients of correlation between the variables
and the function. Thus, the function is most closely connect-
ed with the number of repetitions of exercises of the second
and fourth series of training tasks (r, = 0.343; r, = -0.329)
(Table 6).

Table 6. Structure Matrix. Girls Aged 15

Series of tasks Funitlon
Series 2 0.343
Series 4 0.329
Series 1 0257
Series 3 0.155
Series 6 0.056
Series 5 0.026

Table 7. Canonical Discriminant Function Coefficients
(Unstandardized coefficients)

Series of tasks Funitmn
Series 1 0.965
Series 2 1.107
Series 3 -0.969
Series 4 0794
Series 5 032
Series 6 1.021

(Constant) 3473

Table 8. Functions at Group Centroids. Girls Aged 15

i Function
Exercise Mode 1
1 - 6 repetitions, rest interval of 60 s -2.855
2 — 12 repetitions, rest interval of 60 s 2.855
Canonical Discriminant Function 1

3 -

2] -

1

0 T T T T

-5,0 -2,5 0,0 25 50

Fig. 1. Graphic representation of classification results: 6
repetitions, rest interval of 60 s
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Table 9. Classification Results**

Predicted Group
Exercise Mode Membership Total
1 22
1 - 6 repetitions, rest interval of 60 s 10 0 10
Count . .
o 2 - 12 repetitions, rest interval of 60 s 0 10 10
Original - .
o 1 - 6 repetitions, rest interval of 60 s 100.0 .0 100.0
0
2 - 12 repetitions, rest interval of 60 s 0 100.0 100.0
Count 1 - 6 repetitions, rest interval of 60 s 10 0 10
oun
. 2 - 12 repetitions, rest interval of 60 s 1 9 10
Cross-validated® . .
% 1 - 6 repetitions, rest interval of 60 s 100.0 .0 100.0
0
2 - 12 repetitions, rest interval of 60 s 10.0 90.0 100.0

a.100.0% of original grouped cases correctly classified.

b. Cross validation is done only for those cases in the analysis. In cross validation, each case is classified by the functions derived from

all cases other than that case.
c. 95.0% of cross-validated grouped cases correctly classified.

Canonical Discriminant Function 1

2,0 = M T

1,0 — | M

0,57

0,0 T T T T
-5,0 -2,5 0,0 25 5,0

Fig. 2. Graphic representation of classification results: 12
repetitions, rest interval of 60 s

The coordinates of centroids for two groups make it pos-
sible to interpret the canonical function in relation to the role
in classification. At the positive pole is a centroid for the exer-
cise mode of 12 repetitions (M,, = 2.855), at the negative — a
centroid for the exercise mode of 6 repetitions (M, = -2.855)
(see Table 8, Fig. 1, 2). This indicates a significant difference
in the impact of exercise repetition modes on the number
of repetitions required for motor skills development in girls
aged 15 during physical education classes. The results of clas-
sification of the groups show that 100.0 % of the original
grouped cases were classified correctly (Table 9). Based on
the discriminant function coefficients and centroids, it is pos-
sible to calculate the number of repetitions for mastering the
motor skill (Table 7).

Discussion

The assumption was made about a significant influence
of the modes of alternating exercise repetitions and the rest
interval on the effectiveness of motor skills development in

girls aged 15. It was found that statistically significant differ-
ences in the number of repetitions are observed in perform-
ing series of training tasks 1, 2, and 4 (p <0.05). The girls aged
15 who use the first mode (6 sets 1 time each with a rest inter-
val of 60 s) need fewer repetitions to master the movements of
the first (exercises to develop motor abilities) and the second
(exercises to master starting and ending positions) series of
tasks. The girls who use the second mode (6 sets 2 times each
with a rest interval of 60 s) need fewer repetitions to master
the movements of the fourth series of tasks (ability to assess
movements in space, by time and muscular effort) (p < 0.05).

The results presented show that during motor skills de-
velopment, both the first and the second variants of exercise
modes and rest intervals can be used. For series of tasks 1 and
2, it is advisable to use 6 sets 1 time each with a rest interval
of 60 s; for series of tasks 3, 5, and 6 — 6 sets 1 time each with
arest interval of 60 s or 6 sets 2 times each with a rest interval
of 60 s; for series 4 - 6 sets 2 times each with a rest interval
of 60 s. The obtained data supplement the information about
the influence of exercise modes on the effectiveness of motor
skills development (Ivashchenko, & Kapkan, 2015; March-
enko, & Taranenko, 2020), and also confirm the results of the
study on the priority of motor skills development in physi-
cal education of schoolchildren (Ivashchenko, Berezhna, &
Cieslicka, 2020; Ivashchenko, & Sirichenko, 2020; Valentini,
Pierosan, Rudisill, & Hastie, 2017).

Structure coefficients show that the indicators of the ef-
fectiveness of teaching girls aged 15 the cartwheel are training
tasks of series 2 (exercises to master starting and ending posi-
tions) and 4 (ability to assess movements in space, by time and
muscular effort). The obtained data complement the informa-
tion on the structure of fundamental motor skills, which in-
cludes movement coordination skills as a separate component
(Almeida, Luz, Martins, & Cordovil, 2017; Basman, 2019;
Barnett, Telford, Strugnell, Rudd, Olive, & Telford, 2019).

The findings complement the results of discriminant
analysis of the process of teaching schoolchildren (Kapkan,
Khudolii, & Bartik, 2019; Lopatiev, Ivashchenko, Khudolii,
Pjanylo, Chernenko, & Yermakova, 2017; Marchenko, Jag-
iello, Iermakov, Ivashchenko, & Khudolii, 2021) and testify
to its effectiveness.

It is advisable to use these data for planning the process
of teaching, and the values of centroids and regression equa-
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tions - for calculating the number of repetitions of motor
tasks in a physical education lesson. Table 7 shows the un-
standardized coefficients that define the total impact of the
number of repetitions on the function value. For calculation,
the following equation is used:
Y = -3.473 + 0.965X, + 1.107X, - 0.969X, — 0.794X, - 0.322X
+1.021X,

where Y is the function value, X -X, are the number of rep-
etitions of series of training tasks. The approximate function
value is the value of the centroid for the exercise mode of 6
repetitions (M, = -2.855).

Conclusions

Discriminant analysis made it possible to determine the
impact of the number of repetitions on the effectiveness of
developing the cartwheel skill in girls aged 15.

Based on the analysis of group centroids, it was found
that exercise modes significantly influence the cartwheel skill
development in girls aged 15 during physical education class-
es. The results of classification of the groups show that 100.0
% of the original grouped cases were classified correctly.

During motor skills development, both the first and the
second variants of exercise modes and rest intervals can be
used. For series of tasks 1 and 2, it is advisable to use 6 sets 1
time each with a rest interval of 60 s; for series of tasks 3, 5,
and 6 - 6 sets 1 time each with a rest interval of 60 s or 6 sets
2 times each with a rest interval of 60 s; for series 4 — 6 sets 2
times each with a rest interval of 60 s.
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PO3MNIBHAHHA OBPA3IB: EOEKTUBHICTb NMPOLECY
HABYAHHA AKPOBATUYHUX BMPAB AIBYAT 15 POKIB

HaBug Menko'4*°P, Oner Xymomiit' 5P

'XapkiBcbkmit HaljioHaIbHNI Nefarorivamit yHiBepcuret imMeni I.C. CkoBopoan

ABTOpCBHKMIT BKTAZ: A — am3aits gocnipkenHs; B — 36ip ganux; C - crarananis; D - migroroska pykonucy; E - 36ip komris

Pedepart. Cratps: 6 c., 9 Tabn., 2 puc., 22 [pKeperna.

Merta gocmimyKeHHA — BU3HAYNUTU BIUIVB PEXUMIB BUKO-
HAHHS BIIPaB Ha e(eKTUBHICTD IPOL[eCy HAaBYaHH: IIePeBOPO-
Ty y6iK fiB4ar 15 pokis.

Marepianu i meTogu. Y gociifyKeHHi NpUitHANN y4acTb
20 giByat 15 pokis. [litu Ta ixHi 6aTbku 6yan iHpopmoBaHi
Ipo Bci 0COOMMBOCTI JOCTIZXKEHHS 1 Ja/Iv 3TOAY Ha y4acThb B
eKcIepuMeHTi. [/ BupillleHH:A IToCTaBIeHNX 3aBIaHb Oy/Iu BU-
KOpHMCTaHi METOIM JOCHi/I)KEHHA: BUBYEHHA Ta aHa/i3 HayKo-
BO-METOJMYHO] JIiTepaTyp; Mefjaroriyie CiocTepeXXeHHs, Xpo-
HOMETpaK HaBYA/IbHMX 3aB/IaHDb; N€JJarOTiYHMII eKCIIepUMEHT,
MEeTOAM MAaTeMAaTUYHOI CTaTUCTUKY, JUCKPUMIiHAHTHUI aHaIi3.

Pesynbraru. AHanis cepefiHiX 3HaU€Hb BKa3Ye, 11J0 CTATUC-
TUYHO 3HAYYIi PO3ODKHOCTI Y KiZIBKOCTI IIOBTOPEHD CIOCTe-
piraroTbcA y BUKOHaHHI 1, 2 Ta 4 cepiil HaBYa/JIbHMX 3aBJaHb
(p < 0,05). HdiyaTa 15 poKiB, sIKi BUKOPUCTOBYIOTb IHEPILINIi
pexuM (6 migxopis mo 1 pasy 3 iHTepBanoM BifIOYMHKY 60 ¢),
BUTPAYalOTh MEHIIE IIOBTOPEHDb HA OBOJIOMIHHA PYXiB IEpIIOL
(BTIpaBM /1A POSBUTKY PYXOBMX 3iOHOCTETT) Ta ipyroi (BIIpaBu
Ha OBOJIOZJiHHS BUXI/JHVX i KiHII€BVX ITOI0XKEeHb) Cepill 3aB/jaHb.

JliBuara, AKi BUKOPUCTOBYIOTH pyTuil pesknm (6 migxopis mo 2
pasu 3 iHTepBaIoOM BiIOYMHKY 60 C), BUTPAYaloTh MEHIIIE 0~
BTOPEHb Ha OBOJIOfIiHHA PYXiB YeTBepTOi cepii 3aBfaHb (yMiHHA
OL{HIOBATV BUKOHAHHA PYXiB B IIPOCTOPI, 32 YaCOM i M’ AI30BYMMU
sycwmamn) (p < 0,05)

BucnoBku. [I1cKpyMiHaHTHNIIT aHAa/Ii3 JO3BO/INB BU3HAYN-
TY BIUIMB KiJIbKOCTi TOBTOPEHDb HA e(peKTUBHICTb POPMYBaHHA
HaBUYKY BUKOHAHHS IIepeBOPOTY YOIK fiiByaT 15 pokiB.

Y mpoueci popMyBaHHA PYyXOBMX HaBMYOK MOXKYTb BHU-
KOPMCTOBYBATyUCA fAK MEPIIMI TaK i APYIuil BapiaHT peXXuMy
BUKOHAHH:A (i3NYHUX BIIPAB Ta iHTepBasy Bifmounuky. [ 1,
2 cepii 3aBJaHb PEKOMEHIYETbCS BUKOPUCTOBYBaTH 6 MiIXO/iB
1o 1 pasy 3 inTepBanoM Bigno4nHKy 60 ¢; gia 3, 51 6 cepii 3a-
BIaHb — 6 MigxopiB 1mo 1 pasy 3 iHTepBanoOM BifIO4YMHKY 60 ¢
260 6 migxomiB 1Mo 2 pasu 3 iHTepBaIOM BiflIOYMHKY 60 ¢; 11
4 cepia — 6 miIXopiB 10 2 pasy 3 iHTEPBAIOM BifIIOYNHKY 60 C.

Knrouosi croBa: fuckpuMiHaHTHUIT aHali3, fiiByara 15 po-
KiB, akpoOaTHYHi BIIPaBY, PeXXIIM BUKOHAHH: BIIPAB, HABYaHHS.
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Amnotanis

Meta foCTif>KeHHA — BY3HAYNTY BIUIMB PEeKMMIB BUKOHAHHA BIIPaB Ha epeKTMBHICTD Ipollecy HaBYaHHA IlepeBo-
poty y6ik fiBuar 14 pokis.

Marepianu i Meropu. Y focrimxenHi npuitsm ydacts 20 giBuar 14 pokis. Jlitu Ta ixui 6aTbku Oymn inpopmoBaHi
IIPO BCi 0COOMMBOCTI JOCTIIKEHHSI 1 a/iu 3TOAY Ha y4acTb B eKCIIepUMeHTi. [I/11 BUpillleHHs TOCTaBIeHNX 3aBJaHb
Oy BUKOPUCTaHI METOMM SOCII/PKEHHsI: BUBYEHH Ta aHa/li3 HAyKOBO-METOLMYHOI TiTepaTypy; earoriute co-
CTepe>KeHH:, XpPOHOMeTpa)k HaBYa/IbHMX 3aBJlaHb; IIearOriYHIII eKCIIePYMEHT, MEeTO/IM MaTeMaTUYHOI CTaTUCTHKM,
OVICKpMIMiHAaHTHUI aHaIi3.

PesynbraTu. BcTaHOB/IEHO, 1110 CTATUCTUYHO 3HAYYI pO361XKHOCTI y KiZIbKOCTI IIOBTOPEHD CIIOCTepiranucs y Bu-
KOHaHHI BCiX cepilf HaBYaJIbHUX 3aBJIaHb, KPiM TpeThoi (p < 0,05). [liBuaTa 14 pokiB, AKi BUKOPUCTOBYBA/IN MEPIINIL
pexunm (6 migxopis o 1 pasy 3 iHTepBasoM BifItounHKy 60 C), BUTpada/y MeHIle IIOBTOPEHb Ha OBOIOAIHHS PyXaMu
Iep1Ioi, pyroi, 4eTBepToi, I’ ATOI Ta MmocToi cepii 3aBAansb (p < 0,05). [liBuata 14 pokiB, AKi BUKOPUCTOBYBA/IN PY-
ruit pexxnm (6 mifXofiB 1o 2 pasu 3 iHTepBasoM BiAmounHKy 60 ¢), BUTpadaau MeHIle IIOBTOPeHb Ha OBOJIONIHHSA
pyxamu TpeTboi cepii 3aBgaHb (p < 0,05).

BucHoBKu. [IVICKpYMiHAHTHIIT aHAJII3 O3BO/IMB BUSHAYNTI BIUIVB Ki/IbKOCTI HOBTOpeHb Ha eeKTUBHICTh GopMy-
BaHH: HABMYKM BYKOHAHHA IIePeBOPOTY YOIK AiBYaT 14 pokis.

Ha ocnoBi aHanisy meHTpOifliB Ipyn BUSHAYEHO, 0 PEXXMMM BUKOHAHHSA BIIPAB MAlOTh CYyTTEBMI BIUIMB Ha IIPOLEC
(hopMyBaHH: HaBMYKY BUKOHAHH:A IIEPeBOPOTY YOiK AiBYaT 14 poKiB Ha ypokax ¢isnyuHOI Kyn1bTypu. Pe3ynbTaTn Kia-

cndikarii rpyIr HoKasyioTh, 10 100 % BUXIZHVX STPYIIOBAaHMX CIIOCTEPEXEeHb KIacK(PiKOBAHO IPABIUIbHO.
Knio4oBi cnoBa: [UCKpUMiHAHTHMIT aHai3, liBuaTa 14 pOKiB, akpoOaTHYHi BIIpaBM, peXXMM BUKOHAHHSI BIIPAB,

HaBYaHHA.

Bctyn

Y ¢isuuHOMY BUXOBaHHi AiTelt i miiIiTKiB Baxk/uBe Mic-
Iie 3aliMae rporec GopMyBaHH: PyXOBUX HaBIYOK (Barnett,
Lubans, Timperio, Salmon, & Ridgers, 2018; Barnett, Telford,
Strugnell, Rudd, Olive, & Telford, 2019; Bolger, L. E., Bolger,
L. A, O'Neill, Coughlan, O’Brien, Lacey, Burns, & Bardid,
2021). BcraHOoB/IeHO, 1110 06CAT PyXOBOI aKTMBHOCTI 3aje-
XKUTH Bif piBHA pyXoBol MiArOoTOBIEHOCTI Ta chopmoBa-
HOCTi pyxoBux HaBu4ok. Ivashchenko (2017, 2020) Bxa3ye,
o cucreMa (pi3sYHOro BMXOBAHHSA AiTeil i MiAMITKIB Mae
iepapxiuny 6ymoBy. V 1iil cucTeMi pO3BUTOK PyXOBUX 3i-
OHOCTeI! MiATOPsIAKOBAHUIL TpoLiecy (GOPMYBaHHS PyXOBUX
HaBMYOK. [laHi oTpuMaHi Ha OCHOBI (PaKTOPHOTO aHasIi3y
BKa3yIoTh, 1IJ0 PiBeHb HaBYEHOCTi BIIpaBaM BIUIMBA€E Ha Ba-
pianifo pe3ynbraTiB TecTyBaHHA, a GOPMYBaHHA PYXOBUX
HaBMYOK Mae mpiopirer B ocBitHbomy mpoueci (Khudolii,

© Kamicrparosa, I, Xygonniii, O., 2021.

Golovnin, & Bartik, 2020; Petrov, Khudolii, & Cieslicka,
2020; Shevchenko, Khudolii, & Potop, 2020).

EcdexTuBHICTh polecy popMyBaHHS PyXOBIX HABIUYOK
3aJIeXXNUTD K Bif mifbopy pyxoBux saBpaub (Ivashchenko,
Abdulkhalikova, & Cieslicka, 2017; Kapkan, 2013; Khudolii
& Chernenko, 2013) rak i pexxuMiB BUKOHaHHA ¢isny-
Hux Brpas (Marchenko & Kovalenko, 2020; Marchenko
& Taranenko, 2020; Marchenko, Jagiello, Iermakov,
Ivashchenko, & Khudolii, 2021) Ta megaroriaHoro KOHTpoOI0
pyxoBoi migrorosrenocri mkonspis (Ivashchenko, Kapkan,
Khudolii, & Yermakova, 2017; Ivashchenko, & Kapkan, 2016;
Ivashchenko, Khudolii, Yermakova, Iermakov, Nosko, &
Nosko, Y., 2016).

Y mponeci ananisy pesynbraTiB HaBYaHHA I BUAB-
JIeHHsI 3aKOHOMipHOCTell (pOpMyBaHHs PYXOBUX HaBUYOK
3actoByloTbhcs perpeciitamit (Khudolii, 2019; Khudolii,
Iermakov, & Bartik, 2020; Listyarini, Alim, Oktaviani,
Putro, Kristiyanto, Margono, & Pratama, 2021), baxTopHUI
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(Ivashchenko, Berezhna, & Cieslicka, 2020; Ivashchenko, &
Sirichenko, 2020) Ta nuckpuminantHuit ananis (Broadhead
& Church, 1982; Brusseau & Burns, 2018; Kermarrec &
Michot, 2007).

OT>ke, BUBYEHHS 3aKOHOMipHOCTeI Ipouecy Gpopmy-
BaHHsI PyXOBMX HaBUYOK € aKTYaIbHIM.

Mema OocnidnenHs — BUSHAUUTY BIUIUB PEXUMIB BU-
KOHAHHsI BIIPaB Ha e(peKTUBHICTD IIPOLIeCY HABYAHHSI TIepe-
BOpOTY y6iK x/momniis 14 pokis.

Marepian i meTogun

YyacHuKku 0ocnioxeHHsA

Y mocnimxeHHi npuitHAny y4actb 20 mipyar 14 pokis.
Jitu a ixHi 6aTbkuy 6y indopmoBaHi po Bci 0cob6mmBoOCTI
TOCITiIPKEHHA i Ja/u 3TOAy Ha y4acTh B €KCIIEPYMEHTI.

OpeaHizayis 00C/ioKeHHs

[l BUpillleHHA NMOCTaB/IEHNX 3aBIaHb OYIM BUKOPUC-
TaHi METOIM JOCMTiJPKEHHA: BUBYEHHA Ta aHa/li3 HayKOBO-
METOAMYHOI JiTepaTypy; IearoriuHe CIOCTEPEeXKEHHS,
XPOHOMETPa)X HaBYaJbHMX 3aB/laHb; IENATOTIYHMI €KC-
TEePUMEHT, METOIY MaTe€MAaTU4YHOI CTaTUCTUKY, NVCKPVUMi-
HaHTHUI aHais3.

Y neparoriyHoMy eKCIepMMEHTi BUBYaBCA BIUIMB 6 Ta
12 noBTOpEHD 3 iHTEpPBaIOM BiffounHKY 60 ¢ B ypoui ¢isnd-
HOI Ky/ZIbTYPU Ha KiZIbKiCTh IOBTOPEHb HaBYa/IbHMX 3aBJlJaHb
mo piBHA HaB4eHoCTi 100%. Y mepmiit rpymi (n = 10) giBuara
MTOBTOPIOBA/IN 3aBJAHHA 6 MiAXOMiB 1o 1 pasy 3 iHTepBanOoM
Bifnounuky 60 ¢, y gpyriit rpymi (n = 10) — 6 migxoxis mo 2
pasu 3 iHTepBaIOM Bifimo4nHKY 60 c.

Y mponeci HaBYaHHA BUKOPMCTOBYBABCSA METOJ] ajl-
roputMidHux posnopsmkens (Shlemin, 1973). Ilporpama
HaBYaHH:A IepeBOpOTY ybik Oy/a yrmopsjgkoBaHa Ha OCHOBI
mauux Shlemin (1973), Khudolii (2008) Ta Bkmouama Taki
HaBYa/JIbHi 3aBIaHHA:

ITepura cepist HaBYa/IbHYX 3aB/JaHb — BIIPABMY /11 PO3BU-
TKY PyXOBUX 371i6HOCTeIt

1. 3i cTifiky HOTM PasoM 3pOOUTH HAXNT YIIEpPEN, TOp-
KHYTUCA PYKaMI IIiJJIOTH i, IEpeCcTyIaloyy pyKaMu 110 Iiji-
71031, IPUITHATH YIIOP JIEXKa4M, TAKMM K€ YMHOM ITOBEPHY-
TUCA Y B. I

2. 3rMHaHHA — PO3TMHAHHA PYK MaKCUMa/lbHO HIBMIKO
(5 pasiB 3a 3-4 ¢)

Jlpyra cepis HaBYa/bHUX 3aBJlaHb — BIIPAaBM Ha OBOJIO-
MIHHS BUXiTHUX i KiHIIEBUX IT0O/I0KEHb

1. 3i cTiifKy pyKu yBepX KPOKOM YIIeper CTiliKa Ha pyKax
MIOLITOBXOM OJHI€I0 i MaXOM JIPYTOI0 3 JOIIOMOT 010

2. Criiika Ha pyKax, HOTY Hapi3HO 3 JOTIOMOT'0I0

TpeTst cepis HaBUAIBHMX 3aBJaHb — [ii, 6e3 IKUX He-
MO>X/IMBO BMKOHATY LIi/IbOBY BIIPaBy

1.V crifini Ha pyKax HOI'M Hapi3HO 3 JOIIOMOTOX Iepe-
JaTy Bary Tila 3 OGHi€l pyKM Ha iHMy.

YerBepra cepid HaBYAIbHUX 3aBJaHb — YMIHHIO OL[iHIO-
BaTy BUKOHAHHA PYXiB B MPOCTOPI, 32 YacoM i M'A30BMMU
3YCUUIAMU

1. IIIBUAKMIT BUXi[| y CTilIKy Ha pyKaxX 3 JOIIOMOTI'O0

2. IToBinbHMIT BUXiZ Y CTiIKYy Ha pyKax 3 JOIIOMOTOIO

ITsiTa cepis HaBYaIbHMX 3aBaHb — MiABiHI BIpaBu

1. IIBupKmit BXif y CTifIKY Ha pyKax 3 OIIOpOI0 06 CTiHKY

2. Crijika Ha pyKax HOTM Hapi3HO 3 MOBOpPOTOM Ha 90
rpaf. 3 JOIIOMOTOI0

[locTa cepist HaBYa/IbHMX 3aBJJaHb — BIIPaBa B Ii/IOMY

1. TlepeBopoT y6ik 3 ;OIIOMOTOIO.

2. ITepeBOpOT Y6iK CaMOCTIiIHO.

Ilepexiz Mo HacTYNHOI BIIPaBU 3/1iliCHIOBABCA 32 YMOBHU
BipHOTO BMKOHAHHA IONIEPENHBOI BIPAaBM Y TPHOX IOCIiIb
cnpobax. dixkcyBamacs KiIbKiCTh MOBTOPeHb HEOOXiTHMX
IIs BipHOTO BMKOHAHHS B TPbOX IOCHINB cripo6ax. PiBeHb
HaBYeHOCTi (pi3MYHUX BIPaB BM3HAYABCA a/IbTePHATUBHIM
METOZOM: «BMKOHAaB» ab0 «He BUKOHaB». IIpy TeXHIYHO Bi-
PHOMY BMKOHAHHI BIIpaBM Y4Hi OTpuUMYyBaau «1l»; npu He-
BMKOHAHHI BIIPaBy y IIPOTOKOJI 3aHOCUBCA pe3ynbTar «0».

CmamucmuyHut aHani3z

Martepianu gocnifi)KeHH:A onpalboBaHi B IpOrpami cra-
TUCTUYHOTO aHanisy — IBM SPSS 20. 3piitcHennit fuckpumi-
HaHTHMII aHai3. [I711 KO>KHOI KaHOHIYHOI JVICKPMMiHAHTHOI
GYHKIII pO3paxoBYIOTbCA HACTYNHI CTATUCTUKU: BIaCHE
3HAYeHHS, BiICOTOK JiUCcHepcil, KaHOHIYHA KOpeALif, 1IMO6-
ma Yinkca (Wilks' Lambda), xi-kBagpat (Chi-square). [ls
KOXXHOTO KPOKY: alipiopHi IMOBipHOCTI, KoedirjieHTn GpyHK-
nii dimepa, HecTaHgapTU30BaHi KoedinieHTH ¢GyHKIII,
nam6pa Yinkca (Wilks Lambda) pgnsa xoxHOI KaHOHIYHOI
byHKIIL

ITpoToxon pocmimkeHHa OyB 3aTBepmKeHuii ETuanum
KomireToM yHiBepcurery. KpiMm Toro, mitu ta ixui 6arbkn
a60 3aKOHHI OmiKyHM Oy/Iy MOBHICTIO iHpOPMOBaHi po Bci
0COOMMBOCTI JOCTIIKeHHs, a MiANMUCAHMII JOKYMEHT IIPO
indopmoBany srogy 6y/10 oTprMaHO Biff yCix 6aTbKiB.

Pesynbratn

AHaris cepeiHiX 3Ha4€Hb BKa3YE, 1110 CTATUCTUYHO 3Ha-
4y po36DKHOCTI Y KiTbKOCTi HOBTOPEHb CIIOCTEPIiraloThCs
Y BUKOHAHHI BCiX cepili HaBYa/JIbHMX 3aBJIaHb, KPiM TPeThoi
(p < 0,05). JiBuata 14 pokiB, sIKi BUKOPUCTOBYIOTb APYTMIL
pexuM (6 mifxoniB mo 2 pasu 3 iHTepBasoOM BifIIOUNHKY 60
C), BUTPA4alOTh MeHIIe IIOBTOPEHDb Ha OBOJIOJIHHA pyXaMu
nepurol, ;pyroi Ta 4eTBepTOi cepii 3aBpans (p < 0,05). [liBya-
Ta 14 poKiB, AKi BUKOPUCTOBYIOTD IleplIuii pe>xuM (6 minxo-
miB 1o 1 pasy 3 iHTepBa/IoM BignounHKy 60 C), BUTPaYaioTh
MeHIIIe IOBTOPEHb Ha OBOJIOAIHHS PyXaMI ITATOI Ta IMIOCTOT
cepiit 3aBmaub (p < 0,05) (Tabm. 1).

Jna BU3HAYEHHA BIUIMBY PiSHUX PEXVMiB BUKOHAHHA
¢bi3nyHMX BIpaB Ha piBeHb HABUEHOCTI OYB IpOBefeHMIT
IVMCKPUMIHAHTHUIT aHai3 (Tabmn. 2-6). HeobxigHO YMOBOIO
NpPOBEIEHHA NUCKPUMIHAHTHOIO aHaJli3y € OFHOPIJHICTDH
mucrepciit i xopapianiit fanux. Tect Box M migTBepmxye
NPUIYLEHHA PO OJHOPIZHICTh AMCIEPCiN i KoBapialii
(F = 16,430, p = 0.725) (1abmn. 2).

[Tepia xaHOHIYHA (YHKIIiSA NOSICHIOE Bapialiiio pesyib-
tariB Ha 100%, 110 cBigYUTD IIpo 1 BUCOKY iHPOpMATUBHICTD
(r=0,974) (zuB. Tabm. 3). AHai3 KaHOHIYHOI PyHKIIIi BKa3ye
Ha 1i cTuTMCTIYHY 3HaYymticTh (A, = 0,051; p, =0,001). [Tepura
(bYHKIIA Ma€e BUCOKY AMCKPMMIHAHTHY 3[ATHICTD i 3HaUeHHA
B iHTepIIpeTanii BiTHOCHO reHepabHOI CYKYIHOCTI (Tabr. 4).

HopmoBsaHni koedinieHTn KaHOHIYHOI JUCKPUMIHAHTHOI
¢GyHKIIT HO3BOJAIOTh BM3HAUUTY CIIBBITHOLIEHHS BKJIAJY
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Ta6mmua 1. Ipynosa cratucTrka. JiByaTa 14 pokis

6 MOBTOPiB, iHTEpBal

12 noBTOpIiB, iHTEpBal

Cepia 3aBIanb BiIOYMHKY 60 ¢ BifmounHKy 60 ¢ Ax )-II;EI[:?: F df1  df2 Sig.
M SD M SD
1 3,6 0,84 4,7 0,82 -1,1 0,674 8,712 1 18 0,009
2 5,0 0,81 6,6 0,96 -1,6 0,529 16,000 1 18 0,001
3 8,6 1,26 7,8 1,39 0,8 0,909 1,800 1 18 0,196
4 8,5 0,71 14,5 1,43 -6 0,113 140,870 1 18 0,000
5 7,3 1,25 10,8 1,22 -3,5 0,311 39,801 1 18 0,000
6 4,9 0,99 5,9 1,10 -1 0,798 4,545 1 18 0,047

Ta6mmus 2. Tect M Box f1s TecTyBaHHS KOBapialliifHUX
Marpuip piBHuX nomynanin (DA)

Ta6mmus 7. KoedirieHTr KaHOHIYHOI AMCKPUMIHAHTHOL
¢ynxuii (HectangapTusoBaHi koedinieHTn)

Box’s M 16,430
Approx. 0,758
df1 15
F df2 1304,526
Sig. 0,725

Ta6mmusa 3. Bracui sHaYeHHA /11 po3poOKu
IVMCKpUMiHaHTHOI Mofieni (kaHOHIYHa Koperanis). [liByara
14 pokis

K S Bnacue % mucmencii Cykynamit Kanoniuna
YHER sHavenns P % KOpenAmisa
1 18,633 100,0 100,0 0,974

Ta6mmus 4. PesynbraTn po3paxyHKoBoi raM6ay Binkca msa
myckpuMiHaHTHOI QyHKIL. [liBuata 14 pokiB

IlepesBipka . . :
Sty JIam6pma Binkca Xi-kBapgpar df  Sig.
1 0,051 46,147 5 0,000

Ta6muus 5. CrangapTr3oBaHi KoediljieHT KAHOHIYHOI
IVicKpuMiHaHTHOI ¢yHKUil. [liBuara 14 pokiB

Cepis 3aBgaHp (Dynlkum
1 cepia 0,529
3 cepia -0,975
4 cepia 1,189
5 cepis 0,429
6 cepis -0,644

Ta6mmusa 6. CrpykTypHa MaTpuis. JJiByaTa 14 pokis

Cepis 3aBgaHp <I)yﬂll<um
4 cepis 0,648
5 cepia 0,344
2 cepia 0,233
1 cepia 0,161
6 cepia 0,116
3 cepis -0,073

3MIHHUX y pe3ynbraT QyHKUil. 3 HailOiIbIIMM BKIaZOM B
Heplry KaHOHIYHY (PYHKI[iI0 BXO[SATb Pe3ynbTaTi d4eTBep-
TO1, TPeThOI Ta MepIIoi cepii HaBYa/IbHKX 3aBJjaHb. Buienn-
KJIajieHe CBifYnTh, IO B KnacmbiKauﬁ PpeXMMiB BUKOHAHHA

Cepis 3aBganb (Dyﬂleﬂ
1 cepia 0,635
3 cepia -0,731
4 cepia 1,051
5 cepia 0,346
6 cepia -0,614

(Koncranra) -8,548

Ta6muusa 8. OyHKLil B rpynoBux LeHTpoixiB. [JiByara 14
PoKiB

OyHKIiA
Pexxum BUKOHaHHA BIIpaB 1
1 - 6 mOBTOPIB, iHTEpBas BifAMOYNHKY 60 C -4,095
2 - 12 noBTOpiB, iHTEpBaJI BifI0YMHKY 60 ¢ 4,095

KaHonivyHa uckpuMiHaHTHA QyHKIA 1

1

0 T T T T
-6 -3 0 3 6

Puc. 1. I'padiune 300parkeHHs pe3yabTariB Kiacudikamii: 6
TIOBTOPEHb, IHTEpBAJ BiIIOYHHKY 60 ¢

BIIPaB y [iBYaT 14 POKiB IPOBIJHMMM € BIPABU YETBEPTOI,

TPeThOI Ta MePIIO] cepil HaBYANTbHIUX 3aBaHb (TabI. 5).
CTpyKTypHi KoediljieHTV KAaHOHIYHOI ;YICKPYMIHAHTHOI

¢yHKUil € koedinieHTaMu KopeALil 3SMiHHUX 3 QYHKI€0.
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Tabmuua 9. Pesynbratn kmacudikarii*s

Ilepen6ayyBana
ITokasHuku Pe)xuM BUKOHAHHA BIIPaB HaJIeXHICTh 10 rpynmn Bcworo
1 2
. 1 - 6 moBTOPIB, iHTEpBas BifNOYNHKY 60 C 10 0 10
[igpaxynok o .
. 2 - 12 moBTOPiB, iHTepBas BifIOYNHKY 60 ¢ 0 10 10
Opurinan o .
o 1 - 6 moBTOPIB, iHTEpBas BiAMOYNHKY 60 ¢ 100,0 ,0 100,0
0
2 - 12 noBTOpIB, iHTEpBa BiAMOYNHKY 60 ¢ ,0 100,0 100,0
. 1 - 6 TOBTOPIB, iHTepBas BigIOYMHKY 60 ¢ 10 0 10
[MigpaxyHok . .
. 2 - 12 noBTOpiB, iHTEpBaJ BifIOYMHKY 60 ¢ 0 10 10
IlepexpecHo mepeBipeHo” . )
% 1 - 6 OBTOpIB, iHTepBas BifIIOYNHKY 60 ¢ 100,0 ,0 100,0
()
2 - 12 noBTOpIB, iHTepBa BiAMOYNMHKY 60 ¢ ,0 100,0 100,0

a. 100,0% BUXiZHMX 3TPYIOBAHNX BUNAJKIB IPaBUIbHO KIaCU(iKOBAHO.

b. IlepexpecHa nepeBipKa MPOBOAUTHC JIMIIE [/Is1 TUX BUNA/KIiB B aHaisi. [Ipu mepexpecHiit mepeBipiii KOkeH BUIIAZOK
KmacnQikyeTbes 3a QYHKIIAMY, OTPUMAHVMI 3 YCiX BUIIAZIKIB, KPiM IIbOTO BUNA/IKY.

¢. 100,0% mepexpecHo IepeBipeHMX 3rpyOBaHMX BUIIA/IKIB IPABIIbHO KIac(iKoOBaHO.

KaHonivyHa uckpumiHanTHa QyHKIA 1

v T T
-6 -3

o
o

Puc. 2. I'pacdiune 300paskeHHst pe3ynbrariB Kiacudikamii: 12
HOBTOPEHb, iHTEpBaJ BiAOYNHKY 60 ¢

Tak, ¢pyHKIisA HaiOIIbII CYyTTEBO 3B’3aHa 3 KiIBKICTIO IIO-
BTOpEHDb BIIPaB YeTBEPTOI Ta I'ATOI cepil HABYANTbHUX 3a-
BfaHb (r, = 0.648; r_ = 0.344) (Tabm. 6).

KoopawHaTy LIeHTPOIRiB [14 ABOX I'PyH J03BOJIA-
I0Th iHTepIIpeTyBaTy KaHOHIUHY (QYHKIiI0 BiTHOCHO pori
B K}Iacmbi}(auﬁ. Ha mosutuBHOMY IOMIOCI 3HAXOJAUTbCA
LIEHTPOL] [I/IA PEXUMY BUKOHAHHSA BIIPaBU 12 MOBTOPEHD
(M12 =4,095), Ha BiTEMHOMY — LIEHTPOI[ /sl PEXXUMY BUKO-
HaHHA BIPaBy 6 ToBTOpeHb (M, = -4,095) (muB. Tabm. 8, puc.
1, 2). Illo cBigumTh PO CYTTEBY Pi3HUINIO BIUIMBY PEXIMIB
HOBTOPEHHs BIIPaB Ha KiJIbKiCTb HOBTOPEHb HEOOXiTHMX
I GOopMyBaHHA PYyXOBUX HaBMYOK Ha ypokax ¢ismyHOl
Ky/IbTYypu y fgiBuar 14 pokis. Pesynbratu xnacudikanii rpyn
MOKa3yIoTh, 110 100,0 % BMXiHMX 3IPyNOBaHUX CIIOCTE-
pexeHb KnacudikoBaHo mpaBuiabHO (Tabn. 9). Ha ocHoBsi
KoedirieHTiB ANCKpUMiHAHTHOI PYHKIT i IEHTPOIAIB MOX-
JIMBMIL PO3PaXyHOK KiJIbKOCTi IIOBTOPEHD [/Is1 OBOJIOJiHHA
PYXOBOIO HABUYKOIO (TAaOL. 7).

Aunckycia

TaxyM 4MHOM, IPUIIMAETHCA IPUITYLIEHHSA PO CYTTEBMUIA
BIUIMB PEXKMMIB 4epryBaHHsA ITOBTOPEHD BIIpaB Ta iHTepBalry
BiAMOUNHKY Ha epeKTMBHICTb (POPMYBAHHS PYXOBUX HABIYOK
y AiBuart 14 pokis. BcraHOB/IEHO, 1110 CTAaTMCTMYHO 3HAYYILi pO3-
ODKHOCTI y KIIBKOCTI IIOBTOPEHD CIIOCTEPIraloThCsl y BUKOHAHHI
BCIX cepiil HaBYA/IbHVX 3aBJjaHb, KpiM TpeThoi (p < 0,05). JiBya-
Ta 14 poKiB, sIKi BUKOPUCTOBYBa/IM IepLii pexkuM (6 minxonis
10 1 pasy 3 iHTepBa/IOM BifOUMHKY 60 C), BUTpadail MeHIIIe
IIOBTOPEHb Ha OBOJIOJIHHA pyXaMI IIEPILIO, JPYToi, YeTBEPTOI,
I's1TO1 Ta oCToi cepil 3aBaHb (p < 0,05). [liBuara 14 pokiBs, sxi
BUKOPMCTOBYBAJIM IPYTMII peskuM (6 HifXopiB 1o 2 pasu 3 iH-
TepBaJIOM BifO4NHKY 60 ¢), BUTpaya/i MeHIlle IOBTOPEHb Ha
OBOJIOTIHHSA PyXaMiy TpeTboi cepil 3aBfaHb (p < 0,05).

OTpuMaHi #aHi JONOBHIOITH 3HAHHA PO (GopMyBaH-
HA PYXOBUX HaBUMYOK Y fiTell i mimmiTkis (Barnett, Lubans,
Timperio, Salmon, & Ridgers, 2018; Barnett, Telford,
Strugnell, Rudd, Olive, & Telford, 2019; Bolger, L. E., Bolger,
L. A, O'Neill, Coughlan, O’Brien, Lacey, Burns, & Bardid,
2021), Ipo KOMIIIEKCHUII XapaKTep MpolLleCcy HaBYaHH:A
(Ivashchenko, 2017, 2020).

AmHajtis HOPMOBaHUX 1 CTPYKTYPHUX KoedilieHTiB f0-
3BO/IMB BCTAHOBUTY BIIMB Pi3HUX PEXMMiB BUMKOHAHHSA
BIIPaB Ha IIBUJKICTb 3aCBOEHHA PYXOBUX 3aBJjaHb. YeTBep-
Ta Cepis HaBYA/IbHMX 3aBHAHDb (YMIHHS YIPABIATH PyXaMu)
BII3HAYa€ IIBU/IKiCTb OBOONIHHA BIPABOIO B IiimoMy. Mox-
Ha CTBepKYBaTM 4MM BUIIVI piBeHb Ay(epeHIil0BaHHA
IPOCTOPOBUX, YACOBUX Ta CUIOBMX XapaKTepUCTUK, TUM
IIBY/IIE IPOXOAUTh pOpMYBaHHA PyX0oBUX HaBUYOK. Ha-
BeJieHi JIaHi JOIIOBHIOKTh 3HAHHSA IIPO BIUIMB YIPAaBIiHHA
pyxamu Ha ¢opMyBaHHs pyxoBux HaBu4ok (Ivashchenko,
2020; Khudolii, Iermakov, & Bartik, 2020).

JIns mmaHyBaHHA KiIBKOCTi IIOBTOPEHD cepii HaB4Yasb-

HIX 3aBJIaHb MOXXYTb Oy TH BIUKOPYCTaH] HeCTaHAAPTU30BA-
Hi KoeilieHTN AUCKPUMiIHAHTHOI QYHKIII:
Y =-8,548 + 0,635X - 0,731X, + 1,051X, + 0,346X, - 0,614X ,
me Y — sHadenns ¢ynkuii, X -X, - KinbKicTb OBTOpeHD Ha
cepilo HaBYaJbHUX 3aBfaHb. I1in6ip KiTbKOCTI MOBTOpPEHDb
3I1/ICHIOETbCA TaK: OTPMMaHe 3Ha4eHHA QYHKIII MopiBHIO-
€TbCSA 31 3HAUEHHAM LIEHTPOINY A/A PeXMUMY BUKOHAHHA
BIIpaBy 6 noBTOpeHb (M, = -4,095).
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BucHoBKkM

JVcKpuMiHaHTHMIT aHA/Ii3 JO3BONINB BU3HAYNUTH BIUIMB
KiJIBKOCTi TOBTOPEeHb Ha eeKTUBHICTb GOPMyBaHHA HaBU-
YKJ BUKOHAHHA I1epeBOpOTy yOiK fiiByaT 14 pokis.

Ha ocnHoBi anasisy LeHTPOI/IiB IPYIl BU3HAYEHO, 1O pe-
JKMMI BUKOHAHHSA BIIPAB MAalOTh CYTTEBUII BIUIMB Ha IIPOLIeC
($bopMyBaHHS HABMYKY BIKOHAHHSI [IEPEBOPOTY YOIK AiBUaT
14 poxkiB Ha ypokax ¢isn4HOI KynbTypu. Pesympraty Knacu-
¢ixanii rpyn mokasyoTs, mo 100 % BUXiZHUX 3rpyrnoBaHUX
crocrepexxeHb KIacupikoBaHO BipHO.

BcTaHOBIEHO, 1[0 CTATUCTUYHO 3HAYYLI PO36IKHOCTI
Y KiZIbKOCTi IIOBTOpPEHb CIIOCTEpiranmcs y BUKOHAaHHI BCiX
cepiil HaBYa/IbHYX 3aBJaHb, KpiM TpeThoi (p < 0,05). iByaTa
14 poxkiB, sIKi BUKOPUCTOBYBa/IM IepLinit pexxuM (6 miaxoxnis
1o 1 pasy 3 iHTepBa/zOM BiIIOYMHKY 60 C), BUTpadanu MeH-
1€ TIOBTOPEHb Ha OBOJIOJIHHSA PyXaMu II€PUIOL, APYTOl, YeT-
BEPTOI, IT ATOI Ta MIOCTOI cepil 3aBAaHsp (p < 0,05). [liByara 14
POKIB, IKi BUKOPUCTOBYBA/IN APYIuii pesxuM (6 mifxopis mo
2 pasu 3 iHTepBa/JIoM BifiIo4MHKY 60 ), BUTpadaIy MeHIIe
IIOBTOPEHb Ha OBOJIOJiHHA pyXaMU TPeTbOi cepil 3aBJaHb
(p < 0,05).

BpauHocTi

Jocniiy)keHHA BMKOHAHO 3TiJHO IJIAHY HAayKOBO-J0O-
crifHol pobotn kadenpu teopii i Metopmku isudHOrO
BI/XOBaHHA XapKiBCbKOTO HalliOHa/JIbHOTO IIEJAaTOriYHOTO
yuiBepcutery imeni I.C. CkoBoponu 3a Temor «Teopern-
KO-MeTO/IMYHI OCHOBY MOJIE/IIOBAHHS IIPOLieCy HABYaHHA Ta
PO3BUTKY PYXOBUX 3HiOHOCTeN y miTeit i mipmiTkis» (2013-
2022 pp.)(HOMep ep>kaBHOI peectpaii 0112U002008).
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PATTERN RECOGNITION: EFFECTIVENESS OF
TEACHING GIRLS AGED 14 THE CARTWHEEL
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Purpose. To determine the impact of exercise modes on the
effectiveness of teaching girls aged 14 the cartwheel.

Materials and methods. The study participants were 20
girls aged 14. The children and their parents were fully informed
about all the features of the study and gave their consent to
participate in the experiment. To solve the tasks 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, discriminant analysis.

Results. The study found that statistically significant
differences in the number of repetitions were observed in
performing all series of training tasks, except the third one (p
< 0.05). The girls aged 14 who used the first mode (6 sets 1 time
each with a rest interval of 60 s) needed fewer repetitions to

master the movements of the first, second, fourth, fifth, and sixth
series of tasks (p < 0.05). The girls aged 14 who used the second
mode (6 sets 2 times each with a rest interval of 60 s) needed
fewer repetitions to master the movements of the third series of
tasks (p < 0.05).

Conclusions. Discriminant analysis made it possible
to determine the impact of the number of repetitions on the
effectiveness of developing the cartwheel skill in girls aged 14.

Based on the analysis of group centroids, it was found
that exercise modes significantly influence the cartwheel skill
development in girls aged 14 during physical education classes.
The results of classification of the groups show that 100.0 % of
the original grouped cases were classified correctly.

Keywords: discriminant analysis, girls aged 14, acrobatic
exercises, exercise mode, teaching.
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