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Abstract

Introduction. The degree of asymmetry in humans and the complication of mechanisms of
interhemispheric interaction are formed mainly in the process of learning. However, little attention has
been paid to the impact of developmental teaching methods on the regulation of nervous functions in
children with intellectual disability. The aim of this article is to study the influence of developmental
teaching methods on the regulation of nervous functions in children with mental development disorders
and interhemispheric asymmetry of the brain.

Materials and Methods. The methodological basis of this research investigation was scholarly
works by a number of authors devoted to the study of nervous functions in children with mental
development disorders and interhemispheric asymmetry of the brain, regulation of these functions,
identifying difficulties, and modeling the system of work with these children. (Boguslavskaya,
Miroshnichenko, 2019, Maryutina, Yermolaev 2001, Reuter-Lorenz and others, 2000).

Results. The results of the research have shown that we have determined the level of mental
development in mentally retarded children aged between 8 and 11 years caused by features of
interhemispheric brain organization. We have conducted research of interhemispheric functional
asymmetry and interhemispheric interaction in students studying different developmental programs,
investigated dynamics of regulation of nervous functions in students aged between 8 and 11 years with
impaired mental development and interhemispheric asymmetry. On the basis of the conducted research
and work experience, the research findings are presented and a number of recommendations are
provided.

Conclusions. The results of the research emphasize the necessity of systematic assistance to
children with impaired mental development and interhemispheric asymmetry of the brain in the
regulation of nervous functions in conditions of developmental learning. The findings should be taken
into account in organizing work with this category of children.
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Introduction

The problem of age dynamics of functional
asymmetry of cerebral hemispheres in recent
decades has been intensively studied in foreign
and domestic psychology® [1-4]. The degree of
expression of functional asymmetry in the person
[5-7], complication of mechanisms of
interhemispheric interaction are formed mainly in
the process of training and depend both on
features of the individual, and on a method of
teaching [8-13].

The modern system of education is focused
on the development of the symbolic and sign
function of thinking. The age features of the brain
associated with advanced development of right
hemispheric functions are almost not used in it.
Meanwhile, the active use of opportunities of the
right hemispheric way of processing information,
especially in elementary school, promotes the
development of the child's abilities, allows to
predict and increase the efficiency of school
training [14; 15]. It is necessary to note
insufficient attention of researchers to the
problem of functional asymmetry of the brain
hemispheres in connection with education of
children of primary school age (from 8 to
11 years) when educational activity of the child is

L Ermakov P. N., Shumakova E. R. Interhemispheric func-
tional asymmetry and bimanual activity. Psychological
Bulletin of the Russian State University. Rostov n/D:
RSU, 1999, Issue 4, pp. 14-32.

2 Ermakov P. N., Boguslavskaya V. F. Interhemispheric
functional asymmetry of preschool children with differ-
ent readiness to study at school. Psychological Bulletin
of the Russian State University, Rostov n/D: Publishing
House of the Russian State University, 1999, pp. 70-73.

$ Maryutina M. T., Ermolaev O. Yu. Introduction to psy-
chophysiology: textbook. Moscow, Psychological and
Social Institute Publishing House “Flint” 2001, 400 p.

formed as the leading one. At this age the
structure and functions of the brain undergo
essential changes 2 [16; 17]. To provide for
harmonization of brain functioning, it is necessary
to have a differentiated system of selection of
techniques for training and development
according to the psychophysiological profile of
the child, the individual rate of maturation of the
nervous system and formation of intra- and
interhemispheric connections.

Scientific research on the features of
interhemispheric cerebral organization in children
aged 8-11 is currently conducted in several
directions. First of all, it is the study of functional
asymmetry of hemispheres in preschool children
in connection with the diagnosis of their readiness
for school education. In recent years, the number
of studies of interhemispheric brain organization
in children with learning difficulties and, in
particular, in children with mental development
disorders, has been growing? [18; 19; 20] The
study of the relationship between the features of
interhemispheric brain organization in mentally
retarded elementary school students and their
level of development of intellectual and creative
abilities and school performance is intensively
developing. The essence of developmental

Petrova V. G., Belyakova M. N. Psychology of mentally
retarded schoolchildren. M., 2012, 160 p.

Pankova N. B., Romanov S. V. Dynamics of behavioral
manifestations and quantitative indicators of functional
hemispheric asymmetry in students in the academic year.
Scientific perspectives of the XXI century: Achievements
and prospects of the new century: 111 International Scien-
tific and Practical Conference, Novosibirsk: International
Scientific Institute “Educatio”, 2014, No. 3. Part 5,
pp. 38-42.
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learning consists in the fact that its contents,
methods and the form of its organization are
focused on patterns of child development

Currently, the best-known  systems  of
developmental learning are the system of
J. B. Zankov and the system of

D. B. Elkonin — V. V. Davydov [21].

The goal of developmental learning
according to Zankov's system is integrity and
maximum efficiency. Zankov identified four
basic didactic principles in his system: teaching at
a high level of difficulty; the leading role of
theoretical knowledge; progression at a brisk
pace; and students' awareness of the learning
process [1; 22]. It is more difficult to deal with
children with mental development disorders as
their play activity is leading for a long time
already at school age. Considering this, the
process of developmental training has a number
of features.

The focus of developmental education
according to the system of
D. B. Elkonin - V. V. Davydov ~ system, is
restructuring of the learning activity of the child
at the level of the contents and forms of its
organization in order to provide emergence of
new psychological qualities — theoretical
thinking, reflection, independency in the solution
of various educational tasks, etc. [21].

The development of the problem of
functional asymmetry of the cerebral hemispheres
and interhemispheric interaction in younger
students with mental developmental disabilities
aged 8-11studying according to different
developmental programs is just beginning.
Meanwhile, consideration of the dynamics of
interhemispheric asymmetry of the brain and
interhemispheric interaction during the period of
school education under different developmental
programs will make it possible to identify the
most preferred strategies of perception and
processing of information in students of different
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age and typological groups, optimize the learning
process, develop the intellectual and creative
abilities of a child. Based on this, we determined
the need to study interhemispheric asymmetry of
the brain in children with intellectual disability of
8-11 years old in the conditions of developmental
learning.

Considering the above, our aim was to study
functional asymmetry of the cerebral hemispheres
and peculiarities of mental development of 8-
11year old students under  different
developmental programs.

Methods

From the above, it follows that teaching
children with mental development disabilities of
8-11 years under the developmental program of
D. B. Elkonin—V.V. Davydov activates to a
greater extent right hemispheric brain systems.
Education of children with mental development
disorders of 8-11 years old according to the
developmental program of J. B. Zankov activates
left hemispheric brain systems to a greater extent.
Further it follows that the correlation between the
type of functional asymmetry of the cerebral
hemispheres and the features of the training
program will determine the level of mental
development in these children studying in
different developmental programs. Children with
mental development disorders of 8-11 years old
with a right hemispheric thinking style who study
according to the developmental program of
D. B. Elkonin — V. V. Davydov, and with the left
hemispheric style, studying according to the
developmental program of J. B. Zankov, will have
a relatively higher level of intellectual
development as compared to other types of
functional asymmetry of the cerebral
hemispheres. And also it is necessary to note
individual features of functional asymmetry of
cerebral hemispheres in younger schoolchildren,
caused by features of interhemispheric interaction
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at the differences in the structure of mental
development in them will be formed by teaching
them different developmental programs.

The above determined the following
research objectives:

— to compare the dynamics of hemispheric
activity  in  children  with intellectual
developmental disabilities of 8-11 years studying
according to the developmental programs of
D. B. Elkonin — V. V. Davydov, J. B. Zankov and
the general education program, in the process of
learning;

— to investigate interrelation of features of
interhemispheric cerebral organization with the
general level of intellectual development in
children studying according to different
educational programs;

— to reveal typological features of brain
functional asymmetry in children with intellectual
development disorders of 8-11 years old studying
according to different educational programs and
their correlation with the structure of intellectual
development.

The object of the study was the pupils of the
junior classes of special auxiliary schools No. 6
and 12 and of the main school No. 57 at the
ASPU. In general, the sample of respondents was
divided into two groups.

To solve the tasks set, we conducted a study
of the features of interhemispheric interaction and
the level of intelligence in mentally retarded
children aged 8-11 who study according to the
developmental programs of L.V. Zankov and
D. B. Elkonin — V. V. Davydov, by the traditional
program in the process of teaching children from
grades I to 11I.

The study was conducted with the help of
approved test methods.

To determine the functional state in the
study was used M. Lusher color test; to diagnose
the level of intelligence — Wechsler test
(children's version); to diagnose the individual

http://en.sciforedu.ru/
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structure of mental development of younger
students as an indicator of learning efficiency in
the study was used group intellectual test
consisting of seven subtests (execution of

instructions, arithmetic tasks, addition of
sentences, determination of similarity and
difference of concepts, number series,

establishment of analogies, symbols).

A total of 131 children aged between 8 and
11 years participated in the study, including
73 healthy schoolchildren and 58 children with
mild mental retardation.

The degree of mental retardation was
assessed on the basis of medical indications,
degree of social adaptation, degree of intellectual
functioning and mastery of the school programme
while studying in a special educational institution.

Each category of examinees was divided
into 2 age groups: 8-9 years old and 10-11 years
old.

Control group of healthy schoolchildren:

— 8-9 years old 38 children, including
20 girls and 18 boys;

— 10-11 years old 35 children including
17 girls and 18 boys;

Experimental group of children with
mental retardation:

—8-9 years — 28 children, including 11 girls
and 17 boys;

— 10-11 years — 25 children, including
12 girls and 13 boys.

Children in the experimental group were
selected on the basis of accompanying documents
with an approved diagnosis of mild mental
retardation. After reviewing the results of clinical,
laboratory, pedagogical and psychological
examinations, a voluntary agreement was signed
with family members and caregivers for the
child's participation in the research.
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Experimental psychological methods aimed
at analysing preferences (motor and sensory) for
performing certain behavioral acts, which allow
determining not only the degree of
interhemispheric asymmetry, but also using, for
the first time, our proposed modification to
determine interhemispheric interaction.
Techniques for assessing interhemispheric
interaction are considerably less developed than
those aimed at determining interhemispheric
asymmetry.

The functional studies were conducted in
the morning, under conditions that comply with
the hygiene requirements for educational
institutions (SanPiN 2.4.2.2821-10, 2013). The
ethical requirements outlined in the Declaration of
Helsinki were observed during the study.

http://en.sciforedu.ru/
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Since the aim of our study was to make a
comparative analysis of the functional asymmetry
of normal school children and children of the
same age with mild mental retardation, we
developed our original test questionnaire adapted
for our study based on the well-known tests — the
Edinburgh test and the Bragina and Dobrohotova
(1988) method. In our test questionnaire we kept
the first 10 questions of the Edinburgh test which
we added to the 4 questions of the Bragina and
Dobrohotova (1988) test. Thus, our test-
questionnaire consists of fourteen questions about
the preference for using the right or left hand
when performing certain actions, such as writing,
drawing, sewing, brushing hair, brushing teeth,
using a spoon or fork, etc. (Table 1).

Table 1

Student questionnaire

Action to be performed

Left hand | Right hand

Which hand do you write with?

Which hand do you draw with?

Which hand do you throw a ball with?

Which hand do you use to catch a ball?

Which hand do you hold scissors with?

Which hand do you hold your toothbrush in?

Which hand do you hold the dinner spoon in?

Which hand do you hold the comb?

© © N o g &M W N

With which hand do you open the lid of a box (box of chocolates)?

-
©

Which hand do you hold the hammer with when you hammer a nail?

=
(=Y

intertwined (lock)

.| The finger of the leading hand rests on top when the fingers are

12.| "Napoleon's pose (the hand that goes first to the forearm of the other
hand and rests on top of it is considered the leading hand)

13.| Applause test (the leading hand is more active and mobile, it makes
striking movements against the palm of the nonleading hand)

14.| Which hand you pick up an object from the floor
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Based on the results of the presented test-
questionnaire, the coefficient of functional
asymmetry (CFA), the coefficient of manual
(motor) asymmetry (CMA) and the coefficient of
general asymmetry (CGA) are calculated
according to the following formulas:

N (right) — N (left)
N m

CFA =

Where CFA is the coefficient of functional
asymmetry, N(right) and N(left) the number of
“+” signs in the “Right hand” and “Left hand”
columns respectively, Nm is the number of tests
offered.

N (right)
N (left)

CMA =

http://en.sciforedu.ru/

ISSN 2658-6762

CFA+CMA
2

CGA =

Where CGA is the coefficient of overall
asymmetry, the arithmetic mean of the CFA and
CMA coefficients.

Statistical processing of the results of the
study was carried out using the Spearman
correlation coefficient.

Results

The frequency of response options to the
test-questionnaire to determine motor (manual)
asymmetry in the group of healthy children is

presented in Table 2.

Table 2

The frequency of response options to the test-questionnaire to determine motor (manual)
asymmetry in the group of healthy children

N Leading hand (%)

test _

qejestion Right | Left Both hands
1 83,8 16,2 0

2 83,8 16,2 0

3 73 10,8 16,2
4 75,7 16,2 8.1
5 757 | 16,2 81
6 838 | 135 27
7 75’7 13’5 10,8
8 75,7 18,9 5.4
9 828 | 143 29
10 85,3 11,8 29
11 56,8 43,2 0
12 54,1 459 0
13 86,5 135 0
14 85,3 14,7 0

As we can see from the data in Table 2,
pupils perform most of the actions with the right
hand. In the first test (writing) children's right

hand was dominant in 83.8 % of cases and left
hand in 16.2 %. In the second test the number of
children who preferred to draw with the right hand
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was 83.8 %, the left hand 16.2 %, the same as in
the first test. We obtained some variety from the
results of the third test. When throwing the ball
73 % of children had the right hand and 10.8 %
the left hand; we also found a small number of
children using both hands (16.2 %). Analysis of
answers to the fourth and fifth questions has
revealed that 75.7 % of children prefer to hold
scissors and tooth-brush in the right hand, 16.2 %
—in the left hand, and the number of children able
to perform this action with both hands made
8.1 %. When asked about the use of a spoon the
majority of children answered that they hold it in
their right hand (83.8 %), 13.5 % in the left hand
and 2.7 % of children are able to hold a spoon in
both their right and left hand. A slightly different
picture was obtained for the seventh test. The
number of children able to hold a comb in both
right and left hand increases (up to 10.8 %) as
compared to previous tests, although the majority
of children are right-handed — 75.7 %, 13.5 % are
left-handed. In the next test, the number of

http://en.sciforedu.ru/
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children using their left hand to open the lid of the
box increased to 18.9 %, which exceeds the
number of left-handed children in the previous
tests. The right hand is dominant in 75.7 % of
cases, and a small number of children using both
hands was found — 5.4%. For the hammer, the
right hand is dominant in 82.8% of cases and the
left hand in 14.33% of cases; there are also
children able to hold the hammer in both hands —
2.9%. In the “lock” test, the right hand was
dominant in 56.8% of cases and the left hand in
43.2%. In the “Napoleon Pose” test, the right hand
was dominant in 54.1% of children and the left
hand in 45.9%. In the clap test, in which students
were asked to clap their hands, the right hand was
dominant in 86.5% of children and the left hand
in only 13.5%. The right hand raises an object
from the floor with 85.3% of students, while
14.7% do it with the left hand.

The following table shows the results of
motor (manual) asymmetry in the group of
children with mental retardation. (Table 3).

Table 3

The results of motor (manual) asymmetry in the group of children with mental retardation

N Leading hand (%0)

Test question Right Left Both hands
1 73,2 26,8 0

2 68,9 25,9 5,2
3 74,4 18,9 6,4
4 73,8 23,1 31
5 91,8 8,2 0

6 76.8 18,6 4,6
7 88,9 6,3 4,8
8 93,6 6,4 0

9 38,6 36,8 24,6
10 86,6 13,7 0
11 65,8 34,2 0
12 56,6 43,4 0
13 43,8 56,2 0
14 40,9 44.8 14,3
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As we can see from the data in Table 3, as
in the previous study, students perform most of
the actions with the right hand (tests 1-10). In the
first test (writing), children's right hand was
dominant in 73.2 % of cases and left hand in
26.8 %. In the second test, the number of children
who preferred to draw with the right hand was
68.9 % as in the first case, the left hand was
25.9 % and 5.2 % of mentally retarded children
could draw with both hands. Approximately the
same trend holds for the third test. When throwing
the ball 74.4 % of children had the right hand as
the leading hand, 18.9 % had the left hand, and a
small number of children using both hands, 6.4 %,
were also detected. Analysis of answers to the
fourth question has revealed that 73.8 % of
children prefer to hold scissors in the right hand,
23.1 % of children — in the left hand and 3.1 %
can use both hands if necessary. 91.8 % of
children prefer to hold a toothbrush in the right
hand and 8.2 % in the left hand.

When asked about spoon use, the majority
of children answered that they hold a spoon in
their right hand (88.9 %), 6.3 % hold it in their left
hand and 4.8 % of children can hold a spoon in
both right and left hands.

A somewhat different picture was obtained
for the eighth test. No children were found able to
hold a comb in both right and left hands, although
the majority of children are right-handed —
93.6 %, 6.4 % are left-handed. In the next test, the
number of children using the left and right hand
to open the lid of the box was approximately equal
—38.6 % and 36.8 % respectively, with 24.6 % of
test takers using both hands. When using a
hammer, the right hand dominates in 86.6 % of
cases and the left hand in 13.7 %. In the “lock”
test, the right hand was dominant in 65.8 % of
cases and the left hand in 34.2%. In the
“Napoleon’s Pose” test, the right hand was
dominant in 56.6 % of children, and the left hand
in 43.4 %. In the clap test, in which students were

http://en.sciforedu.ru/
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asked to clap their hands, the right hand was
dominant in 43.8 % of children and the left hand
in 56.2 %. The right hand raises an object from
the floor with 40.9 % of pupils, 44.8 % do it with
the left hand and 14.3 % perform the action with
both hands.

To determine latent signs of left-
handedness, which are most often unknown to the
subject himself and are not influenced by
learning, the tests “intertwining of fingers”,
“crossing of hands on the chest” and “applauding”
were used. According to the data obtained, they
supplement the data on the presence of signs of
motor asymmetry in the subjects (N. N. Bragina,
T. A. Dobrohotova, 1988).

A study conducted to determine left- and
right-handedness yielded the following results:
among normally developing children aged 8-
11 there were 56 right-handed children (77 %),
14 left-handed children (19 %), and three
ambidextrous children (3) or 4 %. Of the 8-9 year
olds, 76.3 % or 29 children were right-handed,
18.4 % or 7 children were left-handed, and two
ambidextrous ~ children  were identified,
accounting for 5.3 %. In the 10-11 year old group
right-handed children accounted for 80 % or
28 children, left-handed — 17.1 % or 6 children,
and one ambidextrous child was detected,
accounting for 2.9 %.

The same calculations for mentally disabled
children revealed the following numbers: right-
handed — 41 children or 70.7 %, left-handed —
15 children or 25.9 %, ambidextrous — two (2) or
3.4 %. A breakdown by age group showed that at
ages 8-9 years were right-handed — 67.8 % or
19 children, left-handed — 25 % or 7 children, and
2 ambidextrous children were identified,
representing 7.2 %. In the 10-11-year-old age
group, right-handed children comprised 72 % or
18 children and left-handed children comprised
28 % or 7 children. There were no ambidextrous
children in this group.
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The same data is presented more clearly in
the form of a diagram.

Left handed
14,
(19%)

Amdidexters, 3,
(4%)

Right
handed, 56
77%

Fig. 1. Distribution of children in the control group by manual preference

Ambidexters, 2,
(3,4%)

Left handed,
15, (25,9%)

Right
handed, 56

Fig. 2. Distribution of children in the experimental group by manual preference
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Familial left-handedness is found in less
than a third of the children surveyed.

Responses to questions about manual
preferences for various subject activities showed
that 38 % of children with intellectual disabilities
were left-handed or ambidextrous, with a
predominance of boys among these children.

http://en.sciforedu.ru/
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For each child, we calculated the CFA
(Coefficient of Functional Asymmetry), CMA
(Coefficient of Motor Hand Asymmetry) and
COA (Coefficient of General Asymmetry) (Table
4).

Table 4

Child Coefficients

Asymmetry coefficients Control Experiment
CFA 41,7 25
CMA 55,8 40
CGA 48,75 32.8

Note:

CFA — Coefficient of Functional Asymmetry,
CMA — Coefficient of Motor Hand Asymmetry,
COA — Coefficient of General Asymmetry.

Averaged results calculated for the groups
as a whole showed that in the group of children
with mild mental retardation, the different types
of asymmetry were less pronounced, which may
indicate a weak degree of differentiation of
hemispheric functions and their more pronounced
equipotentiality.

Discussion

Our findings suggest left hemispheric
dominance in school children, both in the Bragina
and Dobrohotova tests, and in the Edinburgh
questionnaire. Although manual asymmetry
coefficient and handedness coefficient are related
to each other, right-handed dominance, as
revealed by the results of the answers to the
questions, and the nature of sensory asymmetry
are not consistent with each other.

The presence of a left-sided profile of
individual brain asymmetry in a third of boys and
about 40 % of girls is caused, as a rule, by
impaired left hemisphere functions manifested in
a global, undifferentiated left hemisphere

response to meaningful and insignificant visual
stimuli.

In  addition, we noted isolated
inconsistencies in the responses to the
questionnaire and the actual preference for right
and left handedness. On this basis, we considered
it necessary to conduct additional research in
order to improve the Edinburgh questionnaire and
developed an adapted test questionnaire.

Thus, we distinguish between two types of
laterality that we encountered in our study:

pathological and functional. Pathological
laterality, associated with  changes in
interhemispheric interaction underlying the

integration of brain functions, is, in our opinion,
compensatory in mental retardation due to organic
brain damage. In children with mental retardation,
the immaturity of the integrative and trigger
structures of the left hemisphere is noted, which
also leads to pathological laterality.

Functional laterality is not inherently
pathological, it does not contradict the laws of
normal  mental  development, including
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intellectual development; on the contrary, many
researchers believe that right hemisphere
dominance  promotes  creative  personal
development. We believe that reproductive
teaching methods appealing to the left hemisphere
can create stereotypical approaches to creativity
in children by the age of 9-11. Right-hemisphere
functions include precise perception and memory
of stimuli that cannot be easily verbalised or are
too complex to be labeled with words. Because
the right hemisphere is figurative, sensory,
information processing is global. We refer to right
hemisphere dominance as a functional type of
laterality.

Conclusions

The information obtained in the data must
be taken into account when organizing the
learning process in the elementary school when
working with mentally retarded children, when
forming classes, when choosing programs,
methods of teaching, when organizing
psychological and pedagogical support.

The age features of the brain associated with
advanced development of right hemispheric
functions are almost not used in it. Meanwhile, the
active use of opportunities of the right
hemispheric way of processing information,
especially in elementary school, promotes the
development of the child's abilities, allows to

http://en.sciforedu.ru/

ISSN 2658-6762

predict and increase the efficiency of school
training.

In the course of widespread research on
functional asymmetry of the brain, it has become
increasingly clear that the notion of autonomy of
each hemisphere in providing for different human
activities and that the splitting of the brain results
in a situation where a person receives two brains
instead of one is untenable.

Clinical experience shows that neither the
left nor the right hemisphere is at an advantage.
Regardless of which side of the brain is affected,
patients with focal brain damage show reduced or
even impossible social adaptation.

The functional contributions of the right and
left hemispheres to the formation of the human
psyche are assumed to be different because the
hemispheres in their paired work function
differently in time. The paired work is carried out
in the present tense, so that the right hemisphere
relies on the past, the left on the future tense.
Therefore, the preservation of paired hemispheric
functioning and structural integrity of the brain is
the main condition, without which full-fledged
mental activity cannot be formed.

Materials of the study were presented at
sessions of Department of Special Pedagogy and
Psychology of ASPU, at the pedagogical council
of Yerevan's Basic School no. 57.
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BanaHue meTo40B pa3BMBaAOLLLErO 06yUYeHUA Ha perynaumuio HepBHbIX GPyHKLUA
y AeTei C yMCTBEHHOI OTCTaNI0CTbIO U MEXNOoyLapHOU acuMMeTpueit mosra

T. 0. Azarsiu &1

! ApMstHCKHIT TOCY1apCTBEHHBII TIe/JarOTHYecKnii yHuBepcuTeT HM. X. AGOBsHA,
EpeBan, Pecriybnuka ApmeHust

Ilpoébnema u yenw. B npoyecce 06yuenusa nposigiaemcs Cmenetb GulpadicenHoCmuy QYHKYUOHA b~
HOU ACUMMEMPUU Y 4el106eKa U NPOUCXOOUM YCIONCHEHUE MEXAHUIMOE MENCNOTYUAPHO20 63aUMOOel-
cmeus. OOHAKo 80npoc uusAHUE MEeMO008 PA3BUEBAIOWe20 00YUeHUs HA PecyNAYUIo HEPEHBIX DYHKYULL
Oemetl ¢ HapyuleHuem YMCMEEHHO020 pa3eumusi Mano paspaboman. Llens pabomer — ucciedosanue 6nu-
AHUS MemOO008 pazeusarouje2o 00yyenus Ha pe2yiayulo HepeHbIX GYHKYuU y emell ¢ HapyueHuamu
VMCMEEHHO020 PA36UMUSL U MENCHONYULAPHOU ACUMMempueli Mo32d.

Memooonozusn. Memooono2uueckoli OCHOB0U NOCLYHCUIU PAOOmMbL ps0a ABMOPOS, NOCEAUEH-
Hble UCCTIe008AHUI0 HEPEHBIX PYHKYULL Y Oemell ¢ HAPYULeHUAMU YMCIMBEHHO20 PA36UMUS U MEHCNOTLY-
WAPHOU acuMmempueti Mo32a, pecyiayuu Smux QYHKYul, 8biA61eHUI0 MPYOHOCIElU, a MAKdice MoOenu-
POB8aHUIo cucmemul pabomsl ¢ SMUmMu 0emvmu.

Pesynomamut. Ilo pezynomamam ucciedosanus Obvlil onpeoeier ypoeeHb YMCMBEHHO20 PA36U-
mus y ymMcmeenHo omcmanvix oemet 8—11 nem, 00yciosieHHbIll 0COOCHHOCAMU MENCNOIYULAPHOU
M03206011 opeanuzayuu. IIposedeno ucciedosarie MescnoIyUaptol QYHKYUOHANbHOU ACUMMEMPUU U
MENHCNOTYUIAPHOSO B3AUMOOCUCNBUS Y UWKOJILHUKOS, 00VUAIOWUXCS NO PA3TUYHBIM PA3GUBAIOWUM NPO-
epammam, uccie008ana OUHAMUKA Pe2yAyuU HepeHbIX GYHKYUL y wKoibHukoe 8—11 nem c napyuie-
HUeM YMCIMBEHHO20 PA3GUMUS U MEJICNOYUAapHOU acummempueti. Ha ocnose nposedennvix ucciedo-
6aHULl U ONLIMA PaboOmMvl NPEOCMABLeHbl NYMU PeulenUs HeKOMOoPbIX ACNeKmo8 npodemMbl U npeono-
JHCEH PsI0 PeKOMEHOAYUIL.

3aknwuenue. B 3axmouenuu ommeuaemca HeoOX00UMOCMb OKA3AHUSL CUCTEMATNUYECKOU No-
Moy Oemsam ¢ HapyWeHUsAMU YMCMBEHHO20 PA3GUMUS U MEXCTIOTYUAPHOU dCUMMempuel Mo32a npu
pe2yaayuy HepeHbIX GYHKYULL 8 YCI0BUAX PA3BUBAIOUe20 00YUEeHUSL.

Knwouesvie cnosa. medxicnonywapHas acummempus,; pe2yisiyus HepEHbIX Npoyeccos; O0emu ¢
HapyuweHuem YMCMEeHHO20 pa3gumus, CmpyKkmypa mo3ea, QyHKyuu mo3sea, paseusaiowee ooyueHue,
MENHCROTYUIAPHOE 83aUMOoOeticaue.

Bubnuozpaguueckasn ccvinka: Asatsa T. HO. BiusiHue MeTo 0B pa3BUBAIOIIEro 00yUeHHUs! HA PETyJIALIIIO HEPB-

HBIX (QYyHKIMH y JIeTel ¢ yMCTBEHHOM OTCTAIOCTHIO M MEXKIIONYIIApHO# acumMeTpueii mo3ra // Science for
Education Today. —2022. — T. 12, Ne 3. — C. 116-131. DOI: http://dx.doi.org/10.15293/2658-6762.2203.06

Asmop onsa koppecnonoenyuu: Tepesa FOpveena Azaman, atereza222@gmail.com
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