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Summary

Introduction. The relevance of the conducted research is determined, on the one hand, by the unfavorable
epidemiological situation regarding myopia among students, and on the other hand, by extremely
incomplete knowledge of the mechanisms that mediate its development, progression, and stabilization.
The aim of this study is to carry out a comprehensive analysis of factors that contribute to the
development of myopia, as well as the development of methods for assessing the risk of its
occurrence, prevention of progression and psychological correction of myopia, research on the role
of physical exertion in the prevention of visual fatigue and psychological correction of myopia with
the help of therapeutic exercises.

Materials and methods. The study covered a representative sample of students from different
regions of Ukraine. The number of participants was determined on the basis of statistical calculations
to achieve sufficient representativeness of the results — 62 first- and second-year students of the Yuri
Kondratyuk Poltava Polytechnic National University. The study of the peculiarities of the stability
of attention and the speed of attention switching of myopic and normally ophthalmologically
healthy students using the «Correction test» method by B. Burdon.

Results and discussion. Analyzing the results of the projective method, we can note that myopic
individuals have more often (25 %) the influence of the family in their lives, in contrast to healthy
individuals (10 %). Differences are also observed in the indicators of anxiety, in particular, myopic people
show more anxiety in relation to society and feel insecurity (41 %), in contrast to healthy people (23 %). At
the same time, there are insignificant differences in openness to communication — myopic people show
a high level (56 %) in contrast to healthy people (67 %). Among students with a reduced relative reserve
of accommodation, a decrease in the static endurance of the back muscles was more often observed. It
was 17.74 % for boys and 22.58 % for girls. 32.25 % of boys and 77.41 % of girls had incorrect postures. To
increase the static endurance of the muscles of the back, neck, and press, a technique was developed that
included two repetitions of 2-3 exercises for each muscle group with a short interval between repetitions.
Conclusions. 1. Refractive disorders corresponding to mild and moderate myopia include restructuring
of function at the level of the retina, visual pathways, and cerebral cortex. 2. Under conditions of the
presence of myopia in a person, changes occur in the functioning of both the visual sensory system
and higher nervous activity, in particular, attention. 3. The presence of myopia is also related to
the psychological characteristics of the individual, in particular, the level of anxiety, the degree of
independence and the feeling of attachment to the family, the search for protection from society and
a safe environment for self-development. 4. Corrective and preventive measures should include a set of
measures, such as psychophysiological stimulation of visual analyzers, selection of individual modes
of performance of visual loads, increasing the variety of methods of intra-family interaction. 5. The
analysis of the results of the study in the university environment of the impact of physical exercises on
the problem of myopia among students showed the high effectiveness of physical activity and adapted
physical exercises for the prevention of the development of myopia among students.
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INTRODUCTION

The adaptability of the human psyche and body to
the conditions of modern civilization is largely determined
by a sharp increase in the load on the sensory system. The
intensification of intellectual tasks, the increase in the volume
of incoming information, the increase in requirements for
the speed and accuracy of its processing are closely related
to the development of sensory skills and the development of
new sensory perception strategies. Effective adaptation of the
analyzer to the features of the information environment will
undoubtedly affect the development of the human sensory
perception system. At least for the visual system, there are
good reasons to believe that changes in the nature and intensity
of visual load in developed countries may be accompanied by
an increase in the frequency of myopia. There are about 13
million myopic people in Ukraine. 17 % of cases resulted in
vision loss due to progressive myopia, and 15.7 % resulted in
visual impairment due to progressive myopia [1, 2].

Chronologically, it has been shown that the increase
in the incidence of refractive myopia coincides with the
beginning of schooling. The observed dependence is explained
by a sharp increase in the intensity of visual tasks at a close
distance, which causes the formation of myopic refraction.
Many authors note that myopia is more common in mental
workers. It should be noted the increase in the incidence of
myopia and the degree of myopia among students of higher
educational institutions. To explain these facts, the concept
of the harmful effect of visual load on the condition of the
visual analyzer was widely used. However, the mechanisms
of transformation of visual load into stable myopic refraction
are clearly poorly studied. Solving this problem becomes
especially relevant in connection with the need to develop
optimal modes of intellectual (primarily educational)
activity in the conditions of ever-increasing complexity and
information saturation of modern educational programs [3].

Until now, correctional psychology has accumulated
a wealth of scientific material and practical experience in the
compensation of violations and the development of sensory
processes during the general education of people with visual
impairments. At the same time, the issue of relationships
between the morpho-functional formation of the visual
system, mental and social development, and the conditions
of students’ educational activities have been investigated to
a much lesser extent. To solve these problems, it is necessary
to scientifically build an effective system aimed at preventing
the occurrence and progression of myopia [4].

Thus, the relevance of the conducted research
is determined, on the one hand, by the unfavorable
epidemiological situation regarding myopia among
students, and on the other hand, by extremely
incomplete knowledge of the mechanisms that mediate
its development, progression, and stabilization.

The latest studies and publications on this topic are
devoted to various aspects of the prevention of myopia.
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Some of them emphasize genetic and environmental
factors that contribute to the development of myopia.
Thus, studies of genetic predisposition to myopia study
hereditary factors that can influence the development of
this disease in the population. Other studies are aimed at
evaluating the effectiveness of pharmacological drugs or
methods of controlling visual strain to reduce the risk of
myopia progression. Thus, a study was conducted on the
use of atypical contact lenses and pharmacological drugs
to preserve normal visual accommodation and reduce the
progression of myopia in children and adolescents. These
studies make a significant contribution to the understanding
of the mechanisms of the development of myopia and
the development of prevention strategies. However, it is
important to note that the problem of prevention of myopia
is complex and multifaceted, so some aspects of this issue
still remain unresolved. For example, a deeper understanding
of the impact of physical activity, especially specially selected
exercises for the eyes, on the prevention of the development
of myopia requires additional research [5, 6].

The main hypothesis of the study was that the
development of myopia is caused by a combination of
a number of factors, not only genetic predisposition,
organization of the visual perceptual system, but also features
of cognitive and personal spheres, microsocial conditions.

THE AIM OF THIS STUDY

To carry out a comprehensive analysis of factors
that contribute to the development of myopia, as
well as the development of methods for assessing the
risk of its occurrence, prevention of progression and
psychological correction of myopia, research on the role
of physical exertion in the prevention of visual fatigue
and psychological correction of myopia with the help of
therapeutic exercises.

MATERIALS AND METHODS

1. To achieve the set goal, the following specific
research tasks were formulated:

2. To study the features of psychomotor and
perceptual-cognitive functions in students with myopia
and with the ophthalmological norm.

3. To identify personal characteristics in students
with myopia using the «<House-tree-man» test. The study
of the peculiarities of the stability of attention and the
speed of attention switching of myopic and normally
ophthalmologically healthy students using the «Correction
test» method by B. Burdon.

The influence of therapeutic exercises on the
stabilization of the pathological process and the prevention
of the occurrence of the disease.

The methodological basis of the study was the
concept of the system dynamic organization of mental
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functions, the determinism of their development and the
mediation of the social and cultural environment, the basic
concepts of the holistic sensor-perceptual organization of
a person, and the system understanding of the function.
A comprehensive, multidisciplinary approach was
applied. Peculiarities of visual information processing
and cognitive functions were revealed. The personal and
micro-social characteristics of students with myopia
compared to the ophthalmological norm were established.
The research covered a wide range of diagnostic methods,
and data collection on visual problems among students
of the National University «Yuri Kondratyuk Poltava
Polytechnic», who came to study from different regions
of Ukraine. In addition, risk factors such as the duration
of working at a close distance (for example, time spent
in front of a computer or smartphone screen), lighting
conditions, and hygiene factors that may affect students’
vision were analyzed. A separate aspect of the research is
devoted to the study of the impact of physical exertion
on the visual system and the effectiveness of their use in
the prevention of visual fatigue and prevention of myopia.
Special tests and analyses of the results were conducted
to find out the relationship between the level of physical
activity and the state of visual health in the studied groups.

The following methods and organizational principles
were used to conduct a study of visual problems among
students:

1. The study covered a representative sample of
students from different regions of Ukraine. The number
of participants was determined on the basis of statistical
calculations to achieve sufficient representativeness of the
results — 62 first- and second-year students of the Faculty of
Physical Culture and Sports and the Faculty of Humanities
of the National University «Yuri Kondratyuk Poltava
Polytechnic». The study includes students aged 17 to 18 years.

4. Data collection through questionnaires, analysis
of medical examinations, and objective evaluations of
the visual analyzer (such as visual acuity measurements,
refractometry, etc.).

5. The collected data were processed and analyzed
using statistical methods. The results are presented in the
form of diagrams, tables, and scientific reports.

RESULTS

The occurrence of myopia during learning has become
a very common phenomenon in the modern civilized world.
This situation has created an entire industry of corrective
instruments that designs, improves, and manufactures
products with the ultimate goal of correcting vision
impairments. This has led to the development of clinical
practice using a variety of methods to improve myopia,
ranging from acclimatization training methods to surgical
correction of major refractive errors using lasers.
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Figure 1. Forecasted number of myopes (developed by the authors based on the studied materials)
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A paradoxical situation arises when all the technical
means of correction of vision limitations associated with
acquired simple myopia are ideal, and the problem of
progression is firmly fixed in a number of local problems
of ophthalmology. The above data on research in the world
indicate that the phenomenon of myopia is not limited to
the formation of myopic refraction in the peripheral part of
the visual analyzer, but is related to the entire hierarchical
system of processing and using visual information.
Differences between myopic and ophthalmologically
healthy groups combine the morphological and functional
features of the retina, visual pathways, cortical neural
networks, visual behavior, and cognitive activity into
a single and internally consistent system. This indicates
the presence of individual typological features of the visual
function. Visual acuity has a non-linear dependence on
the severity of the refractive error, and the effectiveness
of optical correction is related to retinal activity and
the severity of the astigmatic component of refraction.
Asymmetry of the morphofunctional features of the eye
was noted, which was absent in the ophthalmologically
healthy group [7, 8].

Myopia is characterized by an increase in the critical
frequency of flicker fusion and a lower threshold for its
occurrence compared to the ophthalmological standard.
This combination of signs indicates an increased rate
of fading of the excitatory imprint at the level of nerve
elements in the myopic visual system.

Compared to normal patients, myopic patients had
a greater expression of late components of the evoked
potential, a smaller number of early components, a shift
of the focus of maximum activity of early components
to the left hemisphere, and late components to the
front hemisphere bark. This points to the growing role
of programming and activity control units as potential
compensators for their functional difficulties in acquiring,
processing, and storing information in myopic individuals.
Myopic individuals are usually characterized by
a predominance of the right eye, bundles of contralateral
visual pathways, and a high level of interocular
interference, especially from right to left. These data show
the spread of information passing from the right eye to the
projection of the left hemisphere [9, 10].

Scientists have proven that in the processing of all
information coming from the environment (80-90 %),
the activity of the visual analyzer is of the greatest
importance. When perceiving information, the individual
features of attention become of great importance, as
a dynamic characteristic of the flow of any mental
activity, which affects the distribution of resources of the
human information processing system and ensures the
effectiveness of its activity. Some psychophysiological
studies have shown that under conditions of the presence
of myopia in a person, changes occur in the functioning
of both the visual sensory system and higher nervous
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activity, in particular, attention. Myopic students showed
a combination of reduced stability of voluntary attention
and increased switching ability, with no change in
attentional ability compared to controls. The obtained
data may indicate different ways of organizing attention
functions in the studied groups [11, 12].

There are a number of publications on the
interrelationship of psychological features, in particular
character properties and features of human eye health.
However, their authors, not always making certain
assumptions, prove their statements with the data of their
scientific research. Despite this, we have enough facts in
the literature about the dependence of visual impairment
on psychological factors, and vice versa. Investigating the
personal characteristics of myopic and healthy people,
significant differences were found using projective
methods. In particular, one should pay attention to the
fact that myopic people more often show insecurity in
their own abilities, have problems in socialization, in
particular, with reference groups (peers), are more closed
and focused on their own experiences, do not feel stable,
«ground under their feet» — or simply poorly oriented in
real life. The sense of belonging to a group, in particular
the family, is important for short-sighted people, so
they demonstrate greater dependence, warm family
relationships and openness to communication, search for
a comfortable environment, and a sense of acceptance
by society. Short-sighted people feel a fear of aggression,
are more closed to society, because of this there is inner
anxiety, and a strong desire to protect themselves [13].

In the myopic group, a decrease in the speed of
learning sensorimotor skills and the accuracy of task
performance was found, which indicates a slower
course of sensorimotor learning in myopic people.
Drawings made by myopic subjects were characterized
by poor design and inconsistency with intentions more
often than ophthalmologically healthy subjects. The
identified features of graphic activity suggest that the
level of conceptual structure is highly developed, possibly
compensating for the insufficiently developed level of
motor architecture at a lower level. At the age of 17-18,
the difference in perceptual activity between myopic and
ophthalmologically healthy students decreased sharply.
This phenomenon may underlie the susceptibility of this
age period to the onset and/or progression of myopia.
The presence of myopia, as evidenced by the graphic
and substantive features of the DDD-test results, was
associated with a slow increase in personal anxiety and
a limitation of its manifestations. Due to the revealed
connection, myopia can be considered a way to modify
(limit) anxiety. Parents of such students (from the
words of those who participated in the experiment)
are characterized by an increased level of control and
a reduced level of demands for the complete satisfaction
of their children’s needs. The identified differences
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indicate that myopic people have a special microsocial
environment that can limit their independence and, as
a result, adaptability of behavior to changes in the social
environment. The identified features of the functions of
the visual analyzer, sensory perception, and individual
mental organization of myopic patients testify to the
systematic nature of myopic changes. From this follows
the need for a comprehensive approach to preventing the
development of myopia and preventing the progression of
myopia in the sensitive period [14, 15, 16].

DISCUSSION

Studies have shown that among the students who
participated in the experiment, the prevalence of visual
problems is high. It was found that about 60 % of the
participants have certain deviations in the visual state,
such as myopia, astigmatism, or farsightedness. The main
factors that contribute to visual problems among students
are the long-term use of electronic devices, insufficient
lighting on the premises, poor hygienic conditions,
improper organization of the workplace, and the lack of
regular breaks during close-sighted work. The obtained
results confirm the importance of understanding the
causes and prevention of visual problems among students.

In the course of the study, three groups of students
were selected from 62 students aged 17-18 years who were
examined by a family doctor and an ophthalmologist. The
first group consisted of students who were objectively
healthy and had no complaints about vision —40.32 %.
The second group included students with a weak degree
of myopia and a reduced level of accommodation —
11.3 %. The third group consisted of students who had
ophthalmological problems — 48.38 % of all experiment
participants [17].

Investigating the main characteristics of attention,
it was found that under normal testing conditions,
the main indicators of attention of myopic people
were higher than the data of the control group: total
productivity by 7.5 %, volume of visual information by
5.4 %, speed of information processing by 8.7 %, level
of attention concentration by 3.1 %. During repeated
testing, significant differences were also found — the total
number of revised signs and the general productivity
index in myopic people increased from the initial level
by 37.3 % and 34.5 %, in the control group by 56 % and
47 %, respectively; the speed of information processing
increased from the initial level by 48.2 %, in the control
group — by 62.3 %. The number of errors and the accuracy
rate in people with myopia decreased by 25.4 % and
4.1 %, respectively, in the control group. The level of
concentration of attention of myopic people against the
background of internal inhibition decreased by 8.6 %, and
in the group of practically healthy people — by 19.6 %.
This indicates significant differences in the development

110

of attention in myopic and healthy people. According to
our experiment, myopes are able to concentrate faster and
keep objects in the field of attention longer, which may
be related to physiological features and compensation
phenomena.

Analyzing the results of the projective method, we
can note that myopic individuals have more often (25 %)
the influence of the family in their lives, in contrast to
healthy individuals (10 %), which indicates a feeling of
dependence and a search for protection from society
through a sense of unity and belonging. Differences are
also observed in the indicators of anxiety, in particular,
myopic people show more anxiety in relation to society
and feel insecurity (41 %), in contrast to healthy people
(23 %), which may be related to a feeling of otherness,
inferiority among peers, considering that the subjects
are in their youth and communication with peers plays
an important role in the formation of their personality.
At the same time, there are insignificant differences in
openness to communication — myopic people show a high
level (56 %) in contrast to healthy people (67 %).

Among students with a reduced relative reserve of
accommodation, a decrease in the static endurance of the
back muscles was more often observed. It was 17.74 %
for boys and 22.58 % for girls. There were also problems
with the working position during lectures and practical
classes. 32.25 % of boys and 77.41 % of girls had incorrect
postures.

To increase the static endurance of the muscles of
the back, neck, and press, a technique was developed that
included two repetitions of 2-3 exercises for each muscle
group with a short interval between repetitions. The time
to hold the static effort was 5-6 seconds, the interval
between repetitions was 20 seconds, and the interval
between exercises was 1 minute.

During the experiment, it was found that training
the apparatus of accommodation and peripheral vision
with the help of adapted sports games and game exercises
is effective. Training included passes and tricks with a ball
or shuttlecock to train eye accommodation and external
eye muscles.

In the course of the study, a comprehensive method
of prevention of myopia was developed, aimed at three
groups of students: without myopia, with mild myopia,
and with medium and high myopia. The methodology
included special exercises to strengthen and relax the
accommodation force, special games, adapted sports
games, exercises to correct posture disorders, strength
static endurance training, and aerobic training.

Educational experiments showed that the group
with reduced mild myopia showed significant changes
in the relative indices of accommodation. Progression of
myopia was not observed in the group with weak myopia
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but decreased to 76 %. A significant increase in muscular
endurance was also observed in boys by 42 % and in girls
by 46 %. Postural abnormalities and arching were also
reduced by up to 60 % in these groups. These results testify
to the effectiveness of the proposed method of training and
prevention of myopia in students.

Regarding the role of physical activity, studies
show the beneficial effect of an active lifestyle on visual
health. Playing sports and regular exercise help improve
blood circulation in the eyes, reduce visual fatigue, and
reduce the risk of developing myopia. Also, the results
of the improvement in psychological well-being turned
out to be favorable. After all, students engaged in physical
activity became more open, began to express themselves
in the team, feel their importance, and show confidence,
which is favorable for professional training and youth
self-determination. The level of anxiety also decreased
(by 10 %), which is favorable for the development of
personal confidence. The obtained scientific results
confirm the need for a comprehensive approach to
the prevention and treatment of vision problems in
adolescents and students. They provide scientific support
for the development of programs and activities aimed at
improving the visual health of young people. Also, the
results of the study confirmed the beneficial effect of
physical activity on the prevention of visual fatigue and
myopia. This emphasizes the importance of incorporating
exercise and an active lifestyle into the daily routine of
teenagers and students. Based on the obtained results, it
is possible to recommend the introduction of complex
measures for the prevention and control of visual problems
among students of higher education institutions. This
includes the development of educational programs for the
conscious use of technology, the regulation of conditions
of visual fatigue, the support of physical activity, and the
promotion of an active lifestyle.

In general, this study contributes to the deepening
of the understanding of the problem of visual problems
among students in Ukraine and provides a basis for further
research and the development of effective strategies for the
prevention and treatment of these problems.

CONCLUSIONS

1. Refractive disorders corresponding to mild and
moderate myopia include remodeling of function at the
level of the retina, visual pathways, and cerebral cortex.
Functional rearrangement of information processing
mechanisms in the visual-perceptual system determines
the features of myopic cognitive areas.

2. Under the conditions of the presence of myopia
in a person, there are changes in the functioning of
both the visual sensory system and higher nervous
activity, in particular, attention. Myopic students show
a combination of reduced stability of voluntary attention

Kainivyna ta npodiraxrtuana Mmeauraa, Ne 1(31) /2024

and increased ability to switch while exhibiting higher
levels of attentional focus. The obtained data may indicate
different ways of organizing attention functions in myopic
and healthy students.

3. The presence of myopia is also related to
the psychological characteristics of the individual, in
particular, the level of anxiety, the degree of independence
and the feeling of attachment to the family, the search
for protection from society and a safe environment for
self-development.

4. Corrective and preventive measures should
include a set of measures, such as psychophysiological
stimulation of visual analyzers, selection of individual
modes of performing visual loads, increasing the variety
of methods of intra-family interaction.

5. The analysis of the results of the study in the
university environment of the impact of physical exercises
on the problem of myopia among students showed the
high effectiveness of physical activity and adapted physical
exercises for the prevention of the development of myopia
among students.

Prospects for further research. This study is part of
a comprehensive study of the relationship between visual
fatigue and changes in the central nervous system, as well
as the development of a method for diagnosing the early
stages of stress conditions by determining the level of visual
fatigue.
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Pestome

KOPEKL{IMHO-NPO®IIAKTUYHI NIAXOAMU A0 MIHIMI3ALIT KOPOTKO30POCTI B YHIBEPCUTETCbKOMY
CEPELNOBMLLI
BikTopig |. Fopowko', €srenis I'. Xomenko', Augpiii |. FopoLuko?

1 — HaujonanbHuii YHiBepcuTeT «[TonTaBcbka nonitexHika imeni IOpis Konppartioka, m. MonTasa, YkpaiHa
2 — TexHiuHui YHisepcutet paua, M. Mpau, ABCTpia

BeTyn. AKTyaAbHICTH IPOBEAEHMX AOCAIAKEHB 3yMOBA€HA, 3 OAHOTO 6OKY, HECIIPUATAMBOIO eriAeMioAoTid-
HOIO CUTYaIIi€l0 IIIOAO KOPOTKO30POCTi y CTYA€HTIB, a 3 iHIIIOTo 60Ky, BKpail HeIIOBHMM 3HAHHSIM IIPO MeXaHi3-
MU, SIKi OIIOCEPEAKOBYIOTS ii PO3BUTOK, IIPOrpeCcyBaHH:I Ta cTabiAizariiro.

MeTO0 AQaHOTO AOCAIAXKEHHSI € IIPOBEAEHHS KOMIIAEKCHOTO aHaAi3y ¢aKTOpiB, IIIO CHPUSIOTh PO3BUTKY KO-
POTKO30POCTi, @ TAKOX PO3POOIIL METOAIB OIIHKM pU3MKY i BUHVKHEHHS, IPO(iAaKTUKI IPOrPeCyBaHHS Ta
TICUXOAOTT9HOI KOPEKIIil KOPOTKO30POCTi, AOCAIAKEHHS POAi Pi3sIHMX HaBaHTaXKeHb B IIPOdiAaKTHUIII 30pOBOL
BTOMI.

Marepiaau Ta MeTOAM. AOCAIAXKEHHSI OXOIMAO pellpe3eHTAaTMBHY BUOIpKY CTyA€HTIB 3 Pi3HMX perioHiB
Yxpainn. KiAbKicTh y9acHMKIB B3HaYeHa Ha OCHOBI CTaTUCTUYHIUX PO3PaXYHKIB AASI AOCATHEHHSI AOCTaTHbOI
Ppelpe3eHTaTNBHOCTI pe3yAbTaTiB — 62 (124 oka) cTyaeHTHM mepiioro Ta Apyroro kypcy (17-18 poxis) daxyab-
TeTy (pi3MIHOI KyABTYPM Ta CIIOPTY i r'yMaHiTapHOTO daxyAbTeTy HarionaapHOTO yHiBepcuTeTy «IloAaTaBchka
noaitexnika imMeni IOpis Konapatioka».

Pe3yAbTaTy AOCAIAXKEHHSI Ta IX 06TOBOpeHH I. AHAAI3YIOUN PEe3yABTATHU IIPOEKTUBHOTO METOAY, MOXKHA BiA-
3HAYUTH, III0 KOPOTKO30Pi 0cobm Jacrimre (25 %) MaloTh BIIAMB CiM'T Ha CBOE XITTSI, Ha BIAMiHY BiA 3A0pOBMX
oci6 (10 %). BiamMiHHOCTI crTocTepiraloThcs i B MOKasHMKAX TPUBOXKHOCTI, 30KpeMa KOPOTKO30Pi BUSIBASIOTH
6iAbIIle TPMBOIM IIO BIAHOIIIEHHIO AO CYCIIIABCTBA Ta BiAUyBaroTh HesaxuleHicTs (41 %), Ha BiAMiHY Bia 3A0po-
BUX (23 %). IIpy 11bOMY BiAMIHHOCTI Y BIAKPUTOCTi AO CIIIAKYBaHHS € HECYTTEBYMI — KOPOTKO30Pi AEMOHCTPY-
IOTb BUCOKUIL piBeHb (56 %) Ha BiAMiHY Bia 3A0poBuUX (67 %). Y CTYA€HTIB 3i 3HVMKeHIM BiAHOCHUM pe3epBOM
aKOMOAAQIIil JacTillle criocTepiraArocs 3HIMKEHHs CTaTUYHOI BUTPMBAAOCTI MsI31B ClIMHN. Y XAOMIIB — 17,74 %,
y AiBuart — 22,58 %. Henpasuabny mocraBy maan 32,25 % xaoniis i 77,41 % aAiBuaT. AAs IABUITIEHHST CTaTAY-
HOI BUTPMBAAOCTi MsI3iB CIIMHM, 1M1 i IIpeca po3pobAeHa METOAMKA, 1110 BKAIOYA€E ABOpa30Be IIOBTOPEHH:I 110
2-3 BIIpaBy Ha KOXHY IPYIy M’sI3iB 3 HEBEAUKIM iHTEpBaAOM MiX IIOBTOPaMI.

BucnHoBku. 1. ITopymenss pedpaxiiii BKAIOYAIOTh IepebyAOBy (pyHKIIT Ha piBHI CITKIBKM, 30pOBMX IIIASIXiB
i KOpY TOAOBHOTO MO3KY. 2. 32 YMOB HasIBHOCTi CTaHy KOPOTKO30POCTi Y ATOAVHY BiAOyBaIOTCST 3MiHN y BUTITii
HEPBOBIill AiIABHOCTI. 3. HasiBHICTh KOPOTKO30POCTi ITOB sI3aHa 3 TICHXOAOTIYHIMY OCODAMBOCTSIMI OCOOVICTOCTI.
4. KopeKuitHO-IpoiraKTUYHI 3aXOAV IIOBUHHI BKAIOYATV KOMIIAEKCHY Teparliio. 5. AHaAi3 pe3yAbTatiB AO-
CAIAKEHHSI TI0Ka3aB BUCOKY edeKTMBHICTh (pi3MYHOrO HaBaHTa’KEHHs Ta aAalTOBaHMX pi3sMYHMX BIIpaB Ha
NpOdiraKTNKy PO3BUTKY KOPOTKO30POCTi CepeA CTYAEHTIB.
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