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Abstract

Research purpose. The study was aimed at investigating the effect of the proposed technology using movement
games on the physical and psychomotor fitness of young schoolchildren with intellectual disabilities.

Materials and Methods. Fourty children from an orphan asylum in Smila, Cherkasy region (Ukraine) participated
in the study. All children were divided into two groups: control and experimental; all of them had been diagnosed
with moderate-grade oligophrenia and were 2" and 3 graders (age 9-12 years). The control group consisted of

22 pupils, including 11 boys and 11 girls. The experimental group consisted of 18 pupils, including 9 boys and 9 girls.
The following research methods were used to solve the problems set in the paper: analysis and generalization of
information from special scientific literature, pedagogical research methods, method of comparison and similitude,
psychoemotional state and psychomotor development research methods, methods of mathematical statistics.
Results. The study results set forth in the paper will allow stating the fact that lessons with the use of movement
games have a positive effect on the physical and psychomotor fitness of young schoolchildren with intellectual
disabilities, which ensures their social adaptation in the context of growth.

Conclusions. Increasing the time spent on playing games not only in classes but also in extracurricular activities had
a positive effect that found expression in the improvement of the children’s health and psychoemotional condition,
which is the main component of the behavior of a child with mental disabilities. It can be stated that, after using the
proposed movement games, the indicators of the pupils’ psychomotor and mental condition, memory, perception

of reality and attention improved in the positive dynamics of their physical fitness. It was found that the number of
nervous breakdowns, depressive states and symptoms of stress decreased during the selected movement games.
Keywords: movement games, physical fitness, psychomotor development, mental condition.

Introduction

Today, in the society there is a tendency for increasing
the number of children born with intellectual disabilities, the
determinant of this is quite a lot (Imas, Dutchak, & Trachuk,
2013; Aloshyna, Bychuk, & Aloshyna, 2015; WHO, 2015).

Having studied the influence of physical education on
mentally retarded schoolchildren, Hammeken (2000), Ken-
neth (2007), and world practice (WHO, 2015) note that the
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number of children with hearing, visual, musculoskeletal
disorders has not changed significantly over the last decade,
while the number of children with intellectual disabilities
became twice bigger.

The variety of health disorders, impaired coordination
abilities, low levels of physical development and physical
performance, low levels of emotional life of children with
intellectual disabilities need special attention in the setting
of tasks of the adaptive physical education, starting from
the junior school age (Kuznetsova, 2015; Krutsevich et al,,
2020).

In her research, Giagazoglou et al. (2013) notes that the
children with disabilities have impaired motor function, in-
tellectual and cognitive development, regulation of emotions
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directly related to low levels of physical fitness and decreas-
ing the participation in physical activity at all stages of life.

The experts” studies (Pelyh, 2011; Kuznetsova, 2015;
Krutsevich, 2017) have generally recognized that one of the
best means of promoting the health and social adaptation of
such children is the exercise of the adaptive physical educa-
tion, because physical exercises promote the acquisition of
necessary skills and extension of range activity and forming
positive character traits.

The adaptive physical education plays an extremely im-
portant role in developing daily patterns of physical activities,
as there is evidence that children with disabilities have lack
access to physical activities and lower level of physical fitness
in structured and unstructured settings (Aharoni, 2005).

It is known that the successful social adaptation of chil-
dren with intellectual disabilities requires a sufficiently high
level of developing physical qualities, which will be a prereq-
uisite for the correcting their movement disorders (Viskova-
tova, 2012; Kuznetsova, 2015; Aloshyna et al., 2015).

It should be noted that mentally retarded children are
not capable for long, monotonous training, which is often
necessary to develop certain compensatory skills. Therefore,
all work must be done in such a way that the correction is
done out not obsessively, during the most attractive activi-
ties. The analysis of the scientific and methodological litera-
ture and pedagogical practices testified (Hammeken, 2000;
William, 2005; Kenneth, 2007; Dedeliuk, 2014; Shapkova,
2009; Osadchenko, Semenov, & Tkachenko, 2014) that there
are many programs and methods of the adaptive physical
education for working with children with intellectual dis-
abilities. Undoubtedly, their contribution to correcting the
deficiencies of mentally retarded children’s physical develop-
ment and physical fitness is great.

According to the UN High Commissioner for Human
Rights, the ‘Game’ has been recognized as an important com-
ponent in the optimal development of a child and the right
of every child to it. Every child deserves the opportunity to
develop his (her) unique potential, children’s defenders must
consider all factors that interfere optimal development, and
insist on circumstances allowing each child to fully use the
benefits of game (Office of the United Nations High Com-
missioner for Human Rights, 1989).

It is important to note that while there is an experience
in this area, in the process of the adaptive physical education
the use of moving games for children with intellectual dis-
abilities and their influence on improving the physical and
psycho-emotional condition remain poorly substantiated in
the context of social adaptation, which caused the actuality
of our research.

The purpose of the research was to learn the influence of
the proposed technology using moving games on the physi-
cal and psychomotor fitness of young schoolchildren with
intellectual disabilities.

Materials and Methods

Study participants

40 pupils of a special educational institution for chil-
dren with mental retardation, in Smila, Cherkasky region,
took part in the research. All children of mental age 9-12
years according to the Diagnostic and Statistical Manual of

Mental Disorders and the International Statistical Classifica-
tion of Diseases and Related Health Problems were divided
into two groups, control and experimental, with a diagnosis
of oligophrenia of moderate severity and studied in 2 and
3 grades. The control group consisted of 22 pupils, including
11 boys and 11 girls. The experimental group consisted of
18 students, 9 boys and 9 girls.

Study organization

Research methods: the theoretical analysis and gener-
alization of the scientific literature, the pedagogical, socio-
logical, anthropometric; physiological research methods,
the method of copying from medical cards; methods of
research of the psycho-emotional condition, the level of
physical fitness and psychomotor development, methods of
mathematical statistics.

Statistical analysis

The statistical analysis of the obtained data was per-
formed using the Statistica ver. 10.0 (Stat Soft, USA) statisti-
cal software. Only licensed software was used to perform the
analysis.

Legal representatives and authorized persons gave writ-
ten informed agree about participating this children in re-
search, which was approved by the local ethics committee
and by the Declaration of Helsinki.

Results

Moving games held at physical education lessons, twice
in a week, on walks, during excursions, during the adaptive
physical education classes and occupied 60 % of students’
time. So much attention has been paid to the moving games,
because the existing curriculum for the physical education
used in educational institutions of this type in our opinion
and in the light of current trends, needs modernization for
children’s good.

To confirm the expediency of the selected moving games
and their practical effectiveness, we conducted an expert
evaluation of used moving games. Twenty-one staff mem-
bers of the orphanage were interviewed for this purpose:
teachers, educators, medical staff and support staff (Table 1).

The analysis of the answers and the calculation of the
coefficient of concordance indicate the agreement of experts
(W =0.785): about 98% of employees consider that the chil-
dren’s behaviour has improved, 76% - the children’s mood
has improved, 86% - children have become less aggressive,
74% - children have improved friendship skills. 57% have
noticed a decrease in morbidity, 89% have noticed that chil-
dren have begun to show interest in physical education, 95%
of employees believe that children have improved self-care
skills. This demonstrates the effectiveness and correct selec-
tion and helding of moving games with a thematic focus on
solving the health problems of the adaptive physical educa-
tion (APE) of children with intellectual disabilities. Table 2
shows a list of moving games used during the experiment.

Table 3 presents the average indicators of developing
motor skills of schoolchildren with moderate degree intel-
lectual disabilities of the experimental and control groups
before and after the experiment.
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Table 1. The expert evaluation regarding moving games with children with intellectual disabilities (point)

Ne Content of the issue z 5 SD
point
1 Getacquainted with the list of moving games 210 10 1.0
2 Active games help improve schoolchildren’s behavior 206 9.8 1.1
3 Active games help improve schoolchildren’s mood 160 7.6 0.8
4 Active games, depending on the orientation, contribute to reducing the state of aggression 180 8.6 0.8
5 Active games improve the formation of friendship 155 7.4 0.8
6 Active games are an undeniably positive influence on improving health 150 7.2 1.1
7 Active games are a means of reducing morbidity 120 5.7 0.7
8 Active games are an increase in attention 120 5.7 0.7
9 Active games and confidence outside the boarding school 160 7.6 0.9
10 Active games and irritation reduction 118 5.6 0.8
11 Interest in the environment 130 6.2 1.1
12 Interest in physical education lessons 186 8.9 1.1
13 The value of games in improving self-care skills 199 9.5 0.9
14 The advisability of using moving games in practice 210 10 1.0

Table 2. Divides games into categories that help increase social adaptation of schoolchildren with intellectual disabilities

No. Category Games name Game content Pedagogical task

1 “Nature” “Elephant’, “Wolf and goats”, Different types of movements: Adaptation to natural conditions,
“Pigeons”, “Funny birds’, running, walking, jumping, development of attention, language,
“Bunnies”, “Ravens”, “Fox and simulating sounds and improvement of mental and
chickens”, “Catch a mosquito’, movements of animals physical condition
“Teddy bear”, “Flowers and
wind”, “Grasshoppers” ”

2 “Sport” “The sea is splashing”, “We Different types of movements Improving basic motor qualities
are fun guys’, “Fisherman’, (strength, speed, endurance,
“Potatoes”, “Run through the flexibility, agility)
hoop”, “Owl’”, “Path”, “Tunnel”

3 “Transport” “Traffic lights”, “Train’, Various movements, application ~ Getting acquainted with the
“Wheelchair racing”, “Tractors”,  of transport paraphernalia basics of traffic rules, education
“Steam across the road”, “Bus”, of attention, ability to find a way
“Merry scooter”. out of a situation, education

of endurance, development of
orientation
4 “Hygiene and self-  “Wash To Holes,” “Who will Multiple repetitions of the same ~ Forming ability to independently
care” help us?”, “Quick Boots,” “Who  actions in a certain sequence carry out morning and evening

washes your hands faster?”, hygienic measures, to put clothes
“Help a friend,” “Who will clasp and footwear correctly (not to
buttons faster? ” confuse right and left), to eat

5 “Consistency in “Owl’, “Have time to jump’, Various games, relay races with ~ Improving coordination abilities,

actions” “Replace hoops”, “Hold the item”, and without equipment performing complex movements,

“Let’s walk in a circle”, “Pass the developing orientation in space.
flag”

6 “Good mood” “Dwarves and giants”, “Bells”, Using simple and complex Improving overall health, mood,
“Planes”, “Catch the ball”, “Circle movements, various equipment  positive and friendly attitude
to circle” and fitments, various venues among schoolchildren.

7 “Smart game” “Grandpa Mazai”, “Polar bear’, Using a variety of visual aids, Forming general ideas about the

«»

“Falling stick 7 Quick step, look,
don't yell " The clap hands “

pictures, videos,
conducting games in different
conditions

environment, developing memory,
language, attention, education of
initiative.

Developing basic motor qualities: the speed of local ac-
tions, speed, the speed-force qualities, flexibility, and endur-
ance - positive dynamics is observed in the children of the

experimental group.

The local action speed rates were improved on 4.4%
compared to those observed before the experiment.
Speed has been improved on 2.9%, which can be consid-

ered as a good achievement. Considering that speed is one of
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Table 3. Indicates the development of motor skills of children with intellectual disabilities in the control and experimental

groups before and after the experiment

group

Test exercises experimental n = 18 control n =22
X SD X SD
Speed of local actions (clap overhead, clap on hips, before 6.28 3.92 5.64 2.34
several times per second) after 8.22% 4.15 6.5 2.82
Speed (20 M run, sec.) before 28.5 13.25 29.82 13.68
after 27.94 13.68 29.84 9.29

Speed-power qualities (throwing the ball, m) before 2.01 1.48 1.77 0.9
after 2.61* 1.92 2.07 1.03
Stamina (squats, number of times) before 8.94 4.44 6.86 2.93
after 11.17* 5.09 8.64 4.14
Flexibility (holding the toes with two hands from a sitting position, before 2.28 0.89 2.23 0.81
sec.) after 2.76 0.94 2.23 0.81
Speed-power qualities (long jump from place, cm) before 1.02 0.33 0.72 0.32
after 1.17 1.01 0.83 0.33
Strength (hanging on the crossbar with bent arms, sec.) before 2.26 0.91 1.79 0.63
after 2.39 0.02 1.86 0.71

Note. CG - control group, EG - experimental group, * p < 0.05 significant differences before and after the experiment (Student’s t-test)

Table 4. Presents the values of indicators of developing psychomotor qualities for children with intellectual disabilities in
the control and experimental groups before and after the experiment

group
Test exercises experimental n = 18 control n = 22
X SD X SD
Simultaneous movements (hands clenching and stretching, before 5.39 1.69 4.64 1.89
multiple times) after 6 2.1 5.45 1.84
. L . before 135 88.67 95 57.52

Dynamic coordination (jump on 360° turn)

after 175.00* 109.02 120 71.62

beft 1.43 0.51 1.28 0.46
Rhythmic movements (rhythm beats, point) elore

after 1.67 0.49 1.56 0.51
Dynamic co-ordination (from the floor to stand without hands, before 1.56 0.86 1.45 0.67
point) after 1.98* 0.94 1.82 0.96

before 6.36 1.99 5.89 1.84
Mimic test (Alternate right and left eye closure, point)

after 7.34 2.26 7.23 2.33

before 2.06 1.06 2.09 0.87
Static coordination (on the right leg, s)

after 2.28 0.89 1.95 1.95

beft 2.28 0.89 2.23 0.81
Static coordination (on the left leg, s) elore

after 2.44 0.78 2.27 0.78

Note. CG control group, EG experimental group, * p < 0.05 significant differences before and after the experiment (Students t-test)

the physical qualities that is less developed in children with
mental retardation due to existing disorders of the nervous
processes, strength was improved by 1.5%.

It is possible to notice the improvement of flexibility
indicators (on 6.2%) and speed-force qualities (on 7.1%),
while in schoolchildren of the control group the local actions
speed indicators, velocity, speed-force qualities (throwing a
ball) have improved slightly, and the indicators of flexibility
and speed-power (long jump from place) remained practi-
cally unchanged.

As the experiment showed the schoolchildren of the
experimental and control groups are not ready to accept
time intervals and muscle efforts, incorrectly reproduce the
spatial parameters of movements.

Thus, the performed tests allow us to conclude that the
dynamics for young schoolchildren with intellectual dis-
abilities of the experimental and control groups corresponds
to the involved contingent, the level of developing their mo-
tor skills and can be considered positive after the use of the
selected moving games.
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Table 4 presents the indicators developing the psycho-
motor qualities of children with intellectual disabilities of
moderate degree of the experimental and control groups.

Almost all schoolchildren were showed different coor-
dination disorders, but all the children of the experimental
group can be seen the positive dynamics of developing psy-
chomotor qualities after the applied technology of moving
games.

The simultaneity of movements improved by 13.3%
compared to the beginning of the experiment, dynamic co-
ordination - by 15.1%, rhythmic motion - by 4.7%, dynamic
coordination — by 10.1%.

The average mimic test scores (alternate closure of the
right and left eyes) were improved by 13.2%. As the static
coordination, we can note slight improvements, both in the
experimental and control students’ groups.

There were improved the simultaneity of movements by
3.6%, the dynamic coordination - by 11.3%, the rhythmic
movements - by 1.3%, the dynamic coordination (from the
sitting on the floor to stand up without the help of hands) -
by 1.6%, the mimic test — by 3. 9%.

We noted that the psychomotor development indica-
tors of the experimental students’ group, who were more
involved in game activities, have much better positive results
than the children from the control group have.

This indicates that we have correctly selected such mov-
ing games and in such quantities that are appropriate to the
mental and physical health of students with intellectual dis-
abilities and have provided a positive effect.

Discussion

Yun and Beamer (2018) they say, promoting engage-
ment in lifelong physical activity for all children with dis-
abilities should be an important goal of the adaptive physical
education. This can be accomplished by developing IEPs
(individualized education program) with physical activity
goals; carefully considering the class content, the location
and instruction methods that maximize physical activity en-
gagement; and cooperating with other programs within the
school to encourage physical activity participation in and
outside of physical education classes.

Before, U.S. Department of Education (USDE) defined
physical education within its regulation. Section 121.a.14
(b) (2) defined physical education as the development of
physical and motor fitness, fundamental motor skills and
patterns and skills in aquatics, dance, and individualized
and group games and sports (including intramural and life-
time sports). The term includes the special physical edu-
cation, the specialized physical education, the movement
education, and the motor development (Federal Register,
1977, p. 42480).

There proved the data of native and foreign scientists
(Gorskaia, 2000; Evseev, 2007; Vinnik Dzhozef P., 2010;
Moskalenko et al., 2014; Krutsevych, 2017) that the adap-
tive physical education as a system of views and techniques
aiming to improve the condition of disabled people and to
solve the problem of their integration into the society. This
approach is directly related to the philosophy of humanism
and is with the society in the relationship of mutual influ-
ence with the society, which was confirmed in October 2013
in Ukraine by the All-Ukrainian Conference “Status and

Prospects of Implementation the UN Convention on the
Rights of the Disabled in Ukraine”

Chudnaia (2000) believes that the tendencies of the
modern adaptive physical education should be oriented to
a more thorough the analysis and correction of both motor
and cognitive abilities of children with deviations in order
to increase the effectiveness of their education. According to
the level of their development, formation of motor activity,
physical and psychological abilities allowing their adapta-
tion to the environment and society with different activities.

Jin and Yun (2010) presented the evidentiary practice
in the adaptive physical education and identified it in inte-
grating individualized learning strategies with the best fac-
tual available data to satisty the special needs of students in
physical education.

Kenneth (2007) points out that a game is necessary for
development because it promotes the cognitive, physical, so-
cial and emotional well-being of children and young people.
The game also offers an ideal opportunity for parents to par-
ticipate with their children.

The results of the Kosmakovas (2018) study, who has
integrated the elements of basic aerobics, football aerobics,
yoga fit, suggests that it helps increase the level of the physi-
cal development, physical fitness, psychomotor development
and correction of concomitant diseases of children with in-
tellectual disabilities, but the information of the physical
education wellness programs were used for middle school-
aged children.

In the Mozgovyi et al. (1996, 2006) and Sermeev’s (1990)
works there noted that many students with this nosology
have potential motor abilities, and to some extent, a number
of basic motor qualities indicators after the use of technology
tends to improve, in particular strength endurance, speed
of local movements, coordination abilities, velocity, speed
power qualities, flexibility.

According to Gorskaia (2000), Deriabin and Kalmykov’s,
(2017) researches, the age-related growth rates of all types of
mentally retarded students’ coordination abilities have the
same dynamics as in healthy schoolchildren, but with a lag
of 2-3 years. Most sensitive periods of development of coor-
dination abilities are in the range of 9-12 years.

According to Litosh (2002) the level of developing the
coordination abilities are determined by the mobility and
balance of the central nervous system, the degree of maturity
and individual structure of individual areas of the cerebral
cortex, the properties of analyzers (visual, auditory, motor,
vestibular), productivity of processes of perception, memory
and thinking.

Asonitou’s et al. study (2018) found that the adaptive
physical activity programs for the physical fitness of adults
with intellectual disabilities can improve their physical
shape, especially muscular strength and endurance, balance,
flexibility, speed and cardio-respiratory endurance, to pro-
mote a more active and healthy lifestyle.

The indicators of basic motor qualities improved due
to the fact that a large number of moving games of different
orientation and intensity were used in the classes, and many
new types of motor activity were used for children.

However, Golubovi¢ et al. (2011) examining the effect
of exercise on physical fitness of children with intellectual
disabilities suggests that the results in physical training tests
were much lower than in healthy children, a study found an
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association between the degree of the intellectual disability
(ID) and physical training.

As a result of the experimental work, the theoretical
positions of scientists (Shapkova, 2009; Baikina & Viedi-
ernikova, 2014; Aloshyna, 2015) have been supplemented on
the influence of moving games on the mental and physical
condition of young students with intellectual disabilities.

Conclusions

It can be stated that after using the proposed moving
games were improved that the indicators of students’ psy-
chomotor and mental condition, memory, perception of the
surrounding reality, attention are in the positive dynamics
according to their physical fitness were improved. It was
found that during the chosen moving games the number
of nervous breakdowns, depressive states, and symptoms of
stress decreased.

The process of social adaptation by using the moving
games is quite difficult and time-consuming, so it requires
much more investment to achieve the best result than is al-
lowed by the limits of our study.
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BMJIMB PYXJIUBUX ITOP HA ®13U4HY NIATOTOBJIEHICTb
AITEWN 3 BIAXUNEHHAMU PO3YMOBOI'O PO3BUTKY

JTapuca KysHenoBa'45¢?, Cepriit Tpauyk'4*“P, B’suecnaB CeMeHeHKO
Onbra Xonogosa'4*?, Trogmuna Iligocinosa'A®P, Mapia Bpuyayx

Orner Bapennk'*®“P, lanuna Kegpuy>A8c°

1ABCD
b
1ABCD
b

'HanjionanbHuii yHiBepcuTeT Gpi3sYHOrO BUXOBAHHA Ta CIOPTY YKpaiHu
’KpemeHenbka 06/1acHa ryMaHiTapHO-TIelaroriyia akaaemis imeni Tapaca IlleBuenka

ABTOpPCHKMIT BKTA: A — Amsaits gocnipkenHs; B — 36ip ganux; C — crarananis; D — migroroska pykormucy; E — 36ip komrtis

Pedepar. Crarra: 8 c., 4 Tabm., 1 puc., 34 mxepena.

MeTo10 mOCTimKeHHA OYy/I0 BUMBYEHHS BIUIMBY 3aIlpo-
ITIOHOBAHOI TEXHONOrI] 3 BUKOPUCTAHHAM PYXIMBMX irop Ha
¢isnyHy i ICMXOMOTOPHY IiJITOTOBJICHICTD [iTell MOTOALIOTO
LIKiZTBHOTO BiKY 3 BiIXMJIEHHAMY PO3YMOBOTO PO3BUTKY.

Marepianu Ta MmeTogu. Y HOCTiPKEHHAX B3AMU y4acTb
40 BrxoBaH1iB CMiISHCBKOTO AMUTAYOTO OyIMHKY-iHTepHATY
Yepkacbkoi obnmacti. Bei gitu 6ymu pospineni Ha iBi rpymnn
— KOHTPOJIbHY i €KCIIePMMEHTA/IbHY 3a HAABHUM JialrHO30M
«ojtiro¢peHis MOMipHOTo CTyIeHs» i HaBYamncs y 2 i 3 Kmacax.
KonTponbHa rpyna cknajjanaca 3 22 y4His, 3 akux 11 xon-
4yukKiB i 11 giByarok. B excriepumenTanbHy rpymy Bxopmau 18
Y4HiB, 3 AKMX 9 X/I0M4MKiB i 9 miB4yarok. 1A BupilleHHA II0-
CTaBJIeHNX 3aBJaHb BUKOPUCTOBYBA/INCA HACTYIHI MeTOIM
JOCIIiIPKEHHA: aHaJli3 Ta y3araJbHEHHA JaHMX CIlelia/IbHOI Ha-
YKOBOI JTiTepaTypy, NeJaroridydi METOAM MOCHTiIPKEHHS, METOT,
MOPiBHAHHA Ta 3iCTaBIEHHS, METOAM IOCITiIKEHH IICUX0eMO-
L[IfHOTO CTaHy; ICUXOMOTOPHOTO PO3BUTKY; METOMM MaTeMa-
TUYHOI CTATUCTUKIN.

Pesynpratu. IlpencraBneni B cTarTi pesynrbTaTu pmo-
CIIif[KEeHDb [JO3BOJIATh KOHCTATYBATM TOI (akKT, 1[0 3aHATTA

3 BUKOPUCTAaHHAM PYXJIMBUX irOp IO3UTUBHO BIIIMBAIOTh
Ha Q)isquy i ICMXOMOTOPHY Mi/ITOTOBJIEHICTD JiT€Nl MOIOJ-
1IOTO IIKi/IbHOTO BiKy 3 BiIXMJIEHHSAMM PO3yMOBOIO PO3BU-
TKy, 110 3abe3nedye iX COLia/bHY afamTallil0 B KOHTEKCTI
CTaHOBJIEHHA.

BucHoBKu. 306i/blIeHHs Yacy Ha MIPOBEJEHHS PYXINBUX
irop He TIIBKM Ha ypOKax, a I y M03aypoyHMX (opMax 3a-
HATDb MaJIO MO3UTUBHMI eeKT, IKUIT IIPOSIBUBCS B 3Mil[HEHH]
300pOB’s iTeil i MOMIMIIeHHs X IICMX0EMOLITHOTO CTaHy, 1110
€ TOJIOBHOIO CK/Ia[J0BOXO IIOBE/IiIHKM IUTMHY 3 BaJlaMI PO3yMO-
BOTO PO3BUTKY.

Mo>kHa KOHCTaTyBaTH, 1O MiC/IA BMKOPUCTAHHA 3aIlpo-
[IOHOBAHNUX PYX/IMBUX irop MOKpaImIncsa MOKa3HUKYU ICUXO-
MOTOPHOTO i IICUXiYHOTO CTaHy AiTeil, MaM ATi, CIPUIHATTA
HaBKOJIMIIHBOI JIifICHOCTI, yBary, B MO3UTUBHIN AMHAMIiLi IX
¢disnuHoI migrorosreHocTi. BuspieHo, 1o mix 9ac o6paHUx
PYXIUBUX irop 3MEHIITyBajacsA KiIbKiCTb HEPBOBMX 3PUBIB, Jie-
NPECUBHMX CTaHIB i CUMIITOMIB CTpecy.

Kirouosi cmoBa: pyxmmsi irpy, ¢isyyHa maroTosneHicTs,
IICUXOMOTOPHMUI PO3BUTOK, IICUXIYHUIT CTaH.
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