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Abstract

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

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

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

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

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

Introduction

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

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

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

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

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

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

Materials and methods

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

Table 1. Press headstand and handstand training program

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

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

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

Informative frame
(what is performed)

Operational frame
(how it is performed)

Control frame
(proceed to training the next exercise)

First series of training tasks — exercises for developing motor abilities

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

against stall bars, proceed to arch hang

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

times in 5-6 seconds)

the position for 3-4 seconds

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

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

Second series of training tasks — starting and ending positions

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

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

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

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

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

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

and should be done by straightening the legs

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

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

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

seconds

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

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

straightening the legs. Perform in 5

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

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

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

seconds, proceed to the next exercise

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

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

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

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

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

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

legs against the wall, with assistance

to perform a headstand and bent legs for 3-4 seconds

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

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

Sixth series of training tasks — performing the whole exercise

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

legs against the wall, without assistance seconds

Headstand and handstand without assistance
seconds

Hold the headstand and handstand for 3-4

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

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

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

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

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

Table 2. 2? type factorial experiment plan

Variants of
exercises

Modes of training

Repetition number Rest interval
1 6- 60-
2 12+ 60-
3 6- 120+
4 12+ 120+

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

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

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

TMO®B, 2018, Tom 18, N2 4

Study results

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

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

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

The first canonical function explains 73.3% of the
variation in results, the second function — 21.6%,
which indicates their high informativity (r,=0.898;
r,=0.743) (see Table 4). The materials of the canonical
functions analysis show the statistical significance of the
first and second canonical functions (/11:.067; P,=0.001;
A,=0.346; p =0.001). The first and second functions have
a high discriminative ability and value of interpretation
with respect to the general totality (Table 5).

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

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

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

Mean. Wilks’
Series of training tasks Variant Repetition Std. Deviation F p
Lambda
number
First series of training tasks — exercises for developing motor abilities
First series of training tasks 1 9.2 2.57
First series of training tasks 2 13.4 1.71
First series of training tasks 3 16.1 2.81 405 17.603 001
First series of training tasks 4 15.5 2.17
Second series of training tasks - starting and ending positions
Second series of training tasks 1 7.6 .97
Second series of training tasks 2 11.0 1.05
436 15.534 .001
Second series of training tasks 3 9.8 1.23
Second series of training tasks 4 9.3 1.25
Third series of training tasks — actions without which the exercise performance is impossible
Third series of training tasks 1 13.3 1.57
Third series of training tasks 2 16.1 2.81
Third series of training tasks 3 14.6 2.88 825 2543 072
Third series of training tasks 4 15.5 2.17
Fourth series of training tasks — teaching to control movement time and muscular effort
Fourth series of training tasks 1 15.4 2.17
Fourth series of training tasks 2 14.2 2.62
Fourth series of training tasks 3 10.5 2.42 78 8.768 001
Fourth series of training tasks 4 13.3 1.57
Fifth series of training tasks — separate parts of the target exercise and preliminary exercises
Fifth series of training tasks 1 12.0 3.16
Fifth series of training tasks 2 14.4 2.95
Fifth series of training tasks 3 14.4 2.95 807 2877 049
Fifth series of training tasks 4 11.1 3.48
Sixth series of training tasks — performing the whole exercise
Sixth series of training tasks 1 5.9 74
Sixth series of training tasks 2 8.7 1.89
Sixth series of training tasks 3 10.2 1.81 486 12.673 001
Sixth series of training tasks 4 8.6 1.65
Table 4. Eigenvalues. Girls aged 14 Table 7. Structure matrix. Girls aged 14
Function  Eigenvalue Cumulative ~ Canonical e of traini . Function
8 Variance % Correlation Series of training tasks 1 2 3
1 4.183 73.3 73.3 898 First series of training tasks 579% 027 465
2 1.233 216 4.8 743 Sixth series of training tasks 496* 123 -171
3 294 1000 477 Second series of training tasks .369 .766* 072
Table 5. Wilks’ Lambda. Girls aged 14 Fifth series of training tasks .102 244 -.646*
Test of Wilke Fourth series of training tasks -.382 210 A467%
est o ilks . . . . . "
Function(s) Lambda Chi-square df Sig. Third series of training tasks 126 282 399
1 through 3 067 92.033 18 1000 _ _ .
2 through 3 346 36.087 10 000 of mastering the second series of training tasks: thus, a
3 773 8.771 4 067 significant difference between modes of exercises 2-4 is

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

Function
Series of training tasks
1 2 3
First series of training tasks .846 -.497 427
Second series of training tasks 229 982 123
Third series of training tasks -.110 647 207
Fourth series of training tasks =722 .085 .360
Fifth series of training tasks -.045 294 -.785
Sixth series of training tasks .338 -.310 -.203
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observed in the number of repetitions needed to master
the starting and ending positions of the exercises.
Table 8 shows the classification results of the
groups, 85.0% of the original grouped observations
were classified correctly. Therefore, the canonical
discriminant function can be used to classify the modes
of physical exercises during motor skills development.
Table 9 presents the centroid coordinates for the
three groups. They make it possible to interpret the
canonical function in relation to the classification role.
The graphic material given in Fig. 1 shows the density of
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Table 8. Classification resultsa

Modes of Predicted group
Scale ° e.s ° membership Total
exercises
2 3 4
1 10 0 0 0 10
2 1 8 0 1 10
Count
3 0 0 7 3 10
£ 4 0 0 1 9 10
=y
5 1 100.0 .0 .0 .0 100.0
o 2 10.0  80.0 .0 10.0 100.0
()
3 .0 .0 700 30.0 100.0
4 .0 .0 100 90.0 100.0

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

Modes of Function
exercises 1 2 3
1 -3.034 -.622 -.234
2 -.012 1.824 -.015
3 2.302 -.623 -.574
4 744 -.579 .822
Canonical Discriminant Functions
var007
O1
O2
> < 04
[l Group Centroid
o]
2,5 o 8
m°,
2 0.0 & o o @ ©
5 7 19 40 3
5 WO
Oo o
2,57 o
5,0
T T T T T
-5,0 2,5 0,0 2,5 5,0
Function 1

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

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

Discussion

The paper assumed that a full factorial experiment
and discriminant analysis would make it possible to
determine the peculiarities of developing motor skills in
girlsaged 14. The study results show that in the suggested
matrix of factorial experiment plan, the chosen step of

TMO®B, 2018, Tom 18, N2 4

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

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

Table 10. Canonical discriminant function coefficients.
Unstandardized coeflicients

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

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

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

The obtained results:

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

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

« confirm the data on the effectiveness of using a

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

Conclusions

The 2* type experiment made it possible to study
the multifactorial structure of teaching the girls aged
14, using a program of algorithmic orders, to specify
the optimal correlations of factors for their use when
teaching physical exercises during physical education
classes.

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

To choose the most rational mode of exercises
of the series of tasks when teaching girls aged 14 a
press headstand and handstand, the first discriminant
function can be used with an emphasis on the most
informative variables.
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PO3MNI3HAHHA OBPA3IB: PEXXMMW BUKOHAHHA OIBUYHUX BIMPAB
Y MPOLECI ®OPMYBAHHA PYXOBUX HABUYOK Y AIBYAT 14 POKIB

Kankan 0.0.', Xyponiit O.M.%, baprixk I1.}
'Non6acpka HallioHaIbHA aKageMis OyAiBHMLITBA i apXiTeKTypu
*XapkiBcbKuil Hal[iOHaMbHMII efarorivanii yHiBepcuteT iMeHi I.C. CkoBoponn

*YuiBepcureT Mates bens

Pedepar. Crarst: 8 c., 10 a6, puc. 1, 21 mxepero.

Merta mocnifyKeHHA — BUSHAUUTY PEXU-
MY BUKOHaHH: (i3MYHMX BIIpaB y mporeci GopMyBaH-
Hs PYXOBMX HaBUYOK Y AiBYar 14 pokis.

Marepian i metogu. Y OOCTif>KeHHI NPUNHAIN
y4acTb 40 giBuat 14 poxis. [I14 BupileHHA mocTaBie-
HIIX 3aBJaHb OY/IV BUKOPUCTAHi METOAM JOCTiKEHHA:
BUBYEHHs Ta aHAJIi3 HAYKOBO-METOAUYHOI IiTepaTypu;
IefJarorivyHe CIIOCTePEXXeHH s, XPOHOMETPaXk HaBYaJlb-
HIX 3aBJlaHb; [1€laTOTiYHNUII eKCIIEPUMMEHT, METOAM Ma-
TE€MATUYHOI CTAaTUCTUKY, METOJV MAaTEMATIYHOTO T1JIa-
HYBAaHHA €KCIIEPUMEHTY, JUCKPMMiHaHTHUII aHAIi3.

PesynbTaTtn pocmimxkeHHsa. Ilepumia xaHOHiYHa
¢byHKLiA NOsACHIOE Bapialilo pesynbTariB Ha 73,3%,
npyra ¢yHkuia — Ha 21,6%, 110 CBifYNTh IPO IX BUCO-
Ky iHpOpMaTUBHICTD (r1=0,898; r2=0,743). AHanis xa-
HOHIYHUX (YHKIIif BKa3ye Ha CTATUCTIYHY 3HAYYILiCTh
nep1uoi i Apyroi kaHoHi4HOi PpyHKii (A,=,067; p,=0,001;
1,=0,346; p,=0,001). Ilepura i gpyra pyHKIIiA MafOTh BI-
COKY JIMCKPUMIHaHTHY 3JaTHICTb i 3HaYeHHs B iHTep-
IpeTalii BITHOCHO reHepaTbHOI CYKYIHOCTI. 3 HaitOinb-
IIVIM BK/IAZIOM B IIepIIy KaHOHIYHY (PYHKII}0 BXOJATD:
KUIBKiCTh IOBTOPEHD Ha OBOJIOAIHHA IIEPILO] Ta YeTBEP-
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TOI cepil HABYa/IbHYX 3aBJaHb, 110 CBIYNTD PO BIUINB
BIIPaB J/I1 PO3BUTKY PYXOBMX 3[i6HOCTEl Ta HABYAHHSA
YMIiHHIO YIIPaB/IATY PyXaMM 3a 4acoM i M’A30BUMM 3Y-
CUWUIAMY Ha e(peKTUBHICTb HaBYaHHS CTINIKU CHJIO0 Ha
ro7IoBi i pykax. 3 HailOIbIIMM BK/IQJIOM B IpyTy KaHO-
HiYHYy QYHKIIi}0 BXOAUTD: Ki/IbKiCTb IIOBTOPEHDb Ha OBO-
JIOIiHHA APYTol i TpeThoI cepil HaBYaIbHUX 3aBJaHb, 110
CBiflYMTD IIPO BIUIMB BUXiJHNX i KiHIIEBUX ITOJIOKEHD Ta
[t 6e3 AKMX HEMOXK/IMBO BMKOHATMU BIIPaBy Ha edek-
TUBHICTb HaBYaHHA CTiJIKM CUJIOIO Ha TOJIOBi i pyKax.

BucnoBkn. CTpyKkTypHi KoedilieHTH AMCKpuMi-
HaHTHOI QYHKIIii BKa3yI0Tb, 110 epeKTUBHICTb IPOrpaMu
HaBYaHHA BY3HAYA€THCA NMiIO0POM cepill HaBYa/IbHIX 3a-
BJIaHb i peXXVIMOM iX BUKOHaHH:. [[/11 BOOPY HaitOi/IbIIn
PpallioHaTIbHOTO PEXXMMY BMKOHaHHA BIIPaB cepii 3aBIaHb
Y TIpOLeCi HABYaHHA CTIliLli CUJIOK0 Ha TOJIOBI i pyKax fi-
BYaT 14 pokiB Mo>xe 6yTy BUKOPMCTaHa IepIla AUCKPHU-
MiHaHTHa (YHKIIiA 3 aKL[eHTOM Ha Haibinbun iHpopma-
TUBHI 3MiHHI.

Knro4oBi cmoBa: fucKpMMiHAaHTHUIT aHasi3, ce-
pii HaBYaNIbHMX 3aBJJaHb, IPOTPaMOBaHe HaBYaHHA,
nmiBYaTa.
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PACINO3HABAHUE OBPA30B: PEXXMbI BbINOJIHEHUA
OU3UNYECKUX YITPAXXHEHWIA B MPOLIECCE ®OPMUPOBAHUA
ABUTATEJIbHbIX HABbIKOB Y AEBOYEK 14 JIET

Kankan E.A.', Xynoneiit O.H.?, bBaptux II.”
'ITonbacckasi rocyfapCTBeHHas! MAIIMHOCTPONUTE/IbHAS aKaleMIs
>XapbKOBCKMIT HAIIMOHAJIbHBII Tefarorndeckuit yausepcutetT uMmeHu [. C. CkoBopozmbl

*Yausepcuter Mates bena

Pedepar. Crarps 8 c., 10 Tabn., Puc. 1, 21 MCTOYHUK.

Ilenp nccnemoBaHMA — ONPENENUTD pe-
JKVIMBI BBITTOJTHEH S PU3NYECKVX YIPaKHEHUI B IPO-
necce GOpMMUPOBAHNA ABUTATE/IbHBIX HABBIKOB Y Jie-
BOYEK 14 jteT.

Marepuan u MeTopbl. B uccnegoBaHuy OpUHAIN
y4yactue 40 meBouex 14 net. [lyia pelieHns mocTaBieH-
HBIX 3aj1a4 OB MICIIO/Ib30BaHbl METObI VICC/IENOBAHMS:
M3Y4EHNE Y aHA/IN3 HAyYHO-METONYIECKOI INTEPATYPhl;
Iefjarornyeckoe HabofeH e, XPOHOMETPAX Y4eOHbIX
3aj/lad; MeJarorM4ecKuil 9KCIIepUMEeHT, METOMIbI MaTeMa-
TUYECKOM CTATUCTUKIU, METOIbI MaTeMaTU4YeCKOTO IjIa-
HUPOBaHVA SKCIIEPUMEHTA, JVICKPYMVHAHTHBIN aHa/IN3.

Pesynbrarsl uccnegopanud. Ilepsada KaHOHMYe-
ckast QyHKIMA OOBSICHSET BapMaLMIO Pe3y/IbTaTOB Ha
73,3%, BTOpas q)yHKul/m - Ha 21,6%, 4TO CBUJETENb-
CTByeT 00 X BBICOKOJ MHGOPMATUBHOCTYI (r1=0,898;
r2:0,743). AHann3 KaHOHMYeCKMX (PyHKIMIT yKa3bIBa-
€T Ha CTAaTUCTUYECKYI0 3HAYMMOCTD IIEPBOI U BTOPO
kaHoHM4eckoi Gpynkuyn (A,=,067; p =0,001; 1,=0,346;
p,=0,001). Ilepsass u BTOpas QYHKIMM MMEIT BBHICO-
KYI0 IMCKPYMUHAHTHYIO CIIOCOOHOCTD 1 3HaYeHUe B
MHTEpIpeTall OTHOCUTE/IbHO T€HEPAaNIbHON COBO-
KynHocTy. C HamOO/MbIIMM BK/IAZlOM B IEPBYIO Ka-
HOHUIYECKYI0 (PYHKIMIO BXOAAT: KOINYECTBO MOBTO-
pEeHMIT Ha OBJIaZleHVe IIepBOIl M YeTBEPTON CEpUAMMU

y4eOHBIX 3a[jaHMIil, YTO CBUJETEIbCTBYET O BIMSAHUU
yIIpaKHEHWII Ha pa3BUTHE [[BUTATEIbHBIX CIIOCOOHO-
cTeil ¥ OOydYeHMe YMEHUIO YIPAaBIATb ABVDKEHVSIMU
BO BPEMEHU ) MBIIIEYHBIMY YCHIMAMMI Ha 9P PeKTus-
HOCTb OOy4YeHMsA CTOMKM CUJION Ha TOJIOBe M PYKax.
C Han6ONMbIINIM BK/IAZIOM BO BTOPYI0 KaHOHUYECKYIO
(GYHKIVMIO BXOAUT: KOMYECTBO OBTOPEHWIT Ha OBJIa-
IeHVie BTOPOJL ¥ TPeTheil cCepusAMM Y4eOHbIX 3a/JaHNIA,
YTO CBUJIETE/IBCTBYET O BIVMAHUU VICXONHBIX ¥ KOHEY-
HBIX ITOJIO)KEHUII U IeVICTBIII €3 KOTOPBIX HEBO3MOXK-
HO BBIIIOHUTD YIpakHeHMe Ha 3 (eKTMBHOCTb 06-
y4eHNA CTOVIKY CUJION Ha TOJTIOBE U pPyKaX.

BoiBopbl. CTpyKTypHble KO3 UIMEHTH AVIC-
KPVMMHAHTHOI QYHKI[MY YKa3bIBAIOT, YTO 3¢ (PeKTuB-
HOCTb IIPOrpaMMBbI 00y4eHs OlIpefie/IeTCS OK60poM
cepuit yueOHBIX 3aJaHNII ¥ PKVMOM UX BBIIIOTHEHUA.
Jlna Bei6opa HamboIee paIiOHATbHOTO PeXMMa BbI-
IIO/IHEHMA YIPaKHEHUII CepUM 3aflaHUI B IIpolecce
00yueHNns CTOJIKe CMION Ha TO/IOBE M PyKaX JAeBOYeK
14 et MOXeT OBITH VICIIO/Ib30BaHA MepBast AUCKPYIMUI-
HaHTHasA QYHKIMA C aKIeHTOM Ha Hambosee MHQOP-
MaTVBHbIE IIEPEMEHHBIE.

KnroueBble croBa: IMCKPMMMHAHTHBI aHaJus,
cepuy y4eOHBIX 3alaHUI, IPOrpaMMIUpPOBAaHHOE 00-
y4Y€eHMe, NEeBOYKIL.
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