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Cybersport is a branch of hybrid sports activity combining information and communication technologies and clas-
sical sports'training and competition principles. The optimal functional state of a gamer is one of the important keys
to his professional success, and the proper activity of the individual physiological systems of his body contributes to
the realization of his abilities. Because eSports is a relatively new field of sports practice, protocols are needed for a
comprehensive study of the functional state of gamers.

The goal is to develop and approve a protocol for a comprehensive study of the level of sports performance of
cyber-athletes, which includes the assessment of anthropometric indicators and the functional state of the neuro-
muscular system and conducting a series of tests to determine the state of psychophysiological functions and the
level of intelligence in combination with a simultaneous study of the physiological price of standard dosed loads on
intelligence and the sensorimotor sphere according to indicators of heart rate variability and central and regional
hemodynamics.

Fourteen e-sportsmen aged 17-23 took part in the study. An assessment of cerebral, central and peripheral he-
modynamics parameters, analysis of heart rate variability, psychophysiological parameters and features of senso-
rimotor reactions were performed in all examined persons. Also, the examination protocol included the evaluation of
the general level of intelligence, electroneuromyographic and stabilometric research, measurement of the strength
of large groups of muscles of the trunk and limbs, and analysis of the body's composition.

We have proposed a new systematic approach to diagnosing the functional state of cyber-athletes, which con-
sists of instrumental research of physiological and anthropometric indicators that have the most significant impact
on the effectiveness of gamers' sports activities. A research protocol consisting of 3 blocks has been developed and
tested: block | — psychophysiological examination of e-athletes with a simultaneous study of heart rate variability
and the state of central and peripheral hemodynamics in the upper limbs; block Il — study of the general level of in-
telligence of the examinees in combination with the study of the reaction of cerebral and central hemodynamics to
intellectual load; block Il — electroneuromyographic and stabilometric study, measurement of the strength of large
groups of muscles of the trunk and limbs, determination of body composition.
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Connection of the publication with planned re-
search works.

The work is a fragment of the SRW of the National
University of Physical Education and Sports of Ukraine
for 2021-2025 “Influence of exogenous and endogenous
factors on the course of adaptive reactions of the body
to physical exertion of various intensities” (state regis-
tration number 012U108187).

Introduction.

Esports is a fast-growing industry that attracts large
financial investments and gathers large international
tournaments with significant fees. Intense competition
in international competitions motivates specialists in
this field to analyze individual and team performance in-
dicators, and factors such as communication, concentra-
tion and team intelligence are recognized as critical to
success in eSports activities. At the same time, an essen-
tial role in evaluating a player’s success belongs to the
methods of individual physiological monitoring, which
allows the assessment of several parameters useful for
high performance in a virtual competitive environment
[1]. With the rapid development of eSports worldwide,
it is officially recognized as a sport [2, 3, 4].

“E-sports as a unique social phenomenon has com-
bined various aspects of sports experience through the
convergence of physical and virtual spaces and requires
e-athletes to quickly achieve a high level of mastery
thanks to the improvement of specific psychophysi-
ological and motor skills” [2]. Cybersport is considered
one of the traditional types of sports, and at the same
time — as a unique type, characterized by the develop-
ment of specific physical, mental and psychophysiologi-
cal qualities of an athlete [5]. Cybersport develops and
trains mental abilities, sensory and motor coordination,
etc. [6].

Strong competition in eSports motivates athletes to
improve their athletic abilities, reaction speed, social
skills, teamwork, stress resistance, etc. To sufficiently im-
prove their soft skills, gamers need to maintain a healthy
lifestyle, which can be quite problematic in a stressful
environment where they are in a sedentary position for
long periods. The development of mental stress and the
reduction of the body’s reserves in e-athletes is facili-
tated by specific activity features characterized by a high
level of information loads, the need to make decisions in
conditions of time shortage, etc. [2].
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Gaming activity can lead to a decrease in the motor
activity of gamers, which, in turn, can negatively affect
the health parameters of e-athletes. However, there
are few fundamental and systematic scientific stud-
ies on this issue in the scientific literature. That is why
monitoring the functional state of athletes is an urgent
task for specialists in sports and health. It is worth not-
ing that in the practice of modern biological and sports
science, there are no algorithms for a comprehensive
examination and monitoring of the functional state of
e-athletes, which acutely actualizes the need for the
development and implementation of new, scientifically
based research protocols for specific parameters of the
state of health of e-athletes. This is what our research is
dedicated to.

The aim of the study.

Development and approval of a protocol for a com-
prehensive study of the level of sports performance of
cyber-athletes, which includes the assessment of an-
thropometric indicators and the functional state of the
neuromuscular system and the conduct of several tests
to determine the state of psychophysiological functions
and the level of intelligence in combination with a si-
multaneous study of the physiological price of standard
dosed loads on intelligence and sensorimotor sphere
according to indicators of heart rate variability and cen-
tral and regional hemodynamics.

Object and research methods.

The research was conducted based on the Research
Institute of the National University of Ukraine on Physi-
cal Education and Sport. Fourteen e-athletes aged 17-23
participated in it, which was confirmed by the written
informed consent of each of them and the survey ques-
tionnaire. The study consisted of 3 blocks:

Block | included determination of the state of psy-
chophysiological functions using several psychophysio-
logical tests with a simultaneous study of heart rate vari-
ability by recording a rhythmocardiogram (RhythmCG),
and the state of central and peripheral hemodynamics
(tetrapolarimpedance rheoplethysmography was used).
The rhythmocardiography was recorded before passing
psychophysiological tests and during certain tests (tests
for the accuracy of the reaction to a moving object and
tests for simple and complex visual-motor reactions).
Rheographic research was performed at rest (before
psychophysiological tests), during psychophysiological
tests, and during the first recovery period (3—-5 min-
utes after the end of testing). At the same time, chest
rheoplethysmogram and rheovasogram of the upper
extremities were recorded simultaneously. Simultane-
ously with the registration of rheograms, blood pressure
was measured.

Block Il — a combination of the study of the general
level of intelligence using the Raven test with a parallel
study of central and peripheral hemodynamics. Before
execution, during execution and 1 minute after the end
of Raven’s test, thoracic rheoplethysmogram and rheo-
encephalogram were recorded synchronously. Simulta-
neously with the registration of rheograms, blood pres-
sure was measured.

Block Il — electroneuromyographic (ENMG) and
stabilometric study, measurement of the strength of
large groups of muscles of the trunk and limbs.

Between these research blocks, breaks (10-15 min-
utes) were made to rest and recover the e-sportsmen’s
body.

A separate survey was conducted with subsequent
determination of the subjects’ body composition.

The rheographic complex “ReoCom” (“XAI-MEDICA”,
Ukraine) was used to register rheograms [7]. Heart rate
variability was determined using the complex diagnos-
tic automated “Cardio+” (NPP “METEKOL”, Ukraine)
with the option of registering 100 cardio intervals [8].
The auscultatory method measured blood pressure (BP)
using a mechanical tonometer.

To determine the state of psychophysiological func-
tions of e-athletes and their mental load, the diagnostic
complex “Diagnost-1” (developers M.V. Makarenko, V.S.
Lyzogub) was used [9] to determine the level of intelli-
gence and mental load, Raven’s test was used [10]. with
the software and hardware complex of psychological
and psychophysiological diagnostics “BOS-test-Profes-
sional” [11].

In all examined e-athletes, the indicators of a simple
visual-motor reaction and the reaction of choosing one
of three signals for the right and left hand, the indicators
of the reaction of choosing two of three signals, the effi-
ciency of sensorimotor activity (by the time of minimum
exposure of signals in the feedback mode), dynamics
nervous processes (by the time of exiting to the mini-
mum exposure in the feedback mode), the accuracy of
the reaction to a moving object, the number of leading
and lagging reactions and the average deviation in the
reaction to a moving object, the main properties of the
nervous system (namely: functional mobility of nervous
processes and strength of the nervous system). Object
symbols — geometric figures were used as a mental load
for information processing [9]. The dynamic muscular
endurance of the movement of the hand of e-athletes
was determined by the maximum rate of movement of
the dominant and subdominant hand during 60 seconds
using the tapping test method [9, 12].

Raven’s test was used to measure general intelli-
gence and as a mental load during the registration of
hemodynamic parameters in e-athletes. When perform-
ing the test, an analysis of the structure of a sample of
a certain matrix was carried out, it was necessary to
understand the nature of the connections between the
elements and to select the missing part by comparing it
with the proposed answers.

The electroneuromyographic study was performed
using a computerized electroneuromyograph M-Test
DX-Systems (Ukraine). The method of H-reflexometry of
the flounder muscle of the lower leg and the method
of determining the speed of conduction of the nerve
impulse along the motor fibers of the median nerve
of the upper limb (n. medianus) were used [13, 14,
15]. The H-reflex was induced by bipolar transcutane-
ous stimulation of the tibial nerve of the lower limb (n.
tibialis) in the popliteal fossa (a single rectangular pulse
lasting 1 ms with intervals between pulses of at least
10 s). The following ENMG-parameters were analyzed:
the thresholds for the occurrence of the H-response (a
monosynaptic reflex response arising from the muscle
under the conditions of stimulation of its low-threshold
afferents, which are part of the mixed nerve) and the
M-response (the direct response of the muscle to stimu-
lation of motor fibers nerve), amplitudes of the maxi-
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mum H-response and maximum M-response, the ratio
of the thresholds of H- and M-responses, the ratio of
the amplitudes of the maximum H- and M-responses, in
%, the speed of conduction of the nerve impulse along
the motor fibers n. medianus, as well as the amplitudes
of the muscle responses of the thumb muscles to stimu-
lation of motor fibers n. medianus in the upper limb’s
proximal (elbow bend) and distal (wrist) points. Indica-
tors were obtained for the right and left limbs. Lateral
(right-left) coefficients of asymmetry for ENMG indica-
tors were calculated as the ratio of the larger value of
a certain indicator to the smaller one. When examining
the upper limbs, the test subject was sitting, hands were
freely placed on the couch, and when examining the
lower extremities, the subject was lying on his stomach,
feet hanging freely from the couch.

The study of postural balance was carried out using
the Nintendo Wii Board (Japan-China) stabilometric
platform in the conditions of a straight vertical stance,
which in stabilometry is usually denoted by the term
“main stance” [16, 17]. During the test, the athlete
stood on a stable platform without shoes; hands were
along the body. The following tests were conducted
(each under the conditions of open and closed eyes):
1) the main vertical stand with a wide base of support
(the distance between the feet), namely, a comfort-
able position of the feet at shoulder width; 2) vertical
stance with a narrowed base of support, namely — feet
together, 3) vertical stance with a narrowed base of sup-
port with the head tilted back at 45 degrees, 4) vertical
stance with a narrowed base of support with cognitive
load (counting). Tests 2-4 were performed while stand-
ing on both hard and soft surfaces. The registration time
of each sample was equal to 20 s. The following stabilo-
metric indicators were determined for each sample: Xc,
mm — the average position of the center of foot pres-
sure (CFP) along the abscissa axis (in the frontal plane; a
negative value of X corresponded to its shift to the left
of the center of the platform coordinates, and a posi-
tive value to the right), Yc, mm — the average position of
the CFP along the ordinate axis (in the sagittal plane; a
negative Y value corresponded to its displacement back
from the center of coordinates, and a positive value —
forward); XSD, mm — scatter (mean square deviation)
in the frontal plane, YSD, mm — scatter (mean square
deviation) in the sagittal plane; VX, mm/s — average
speed of CFP movement in the frontal plane, VY, mm/s
— average speed of CFP movement in the sagittal plane,
V, mm/s — average speed of CFP movement in the two-
dimensional coordinate system. VY/VX, the ratio of VY
to VX, was also calculated.

The strength of large groups of muscles of the trunk
and limbs was measured using the BackCheck com-
plex (Dr Wolff, Germany) [18]; the following tests were
performed: extension, flexion and lateroflexion of the
upper body, pushing and pulling, as well as extension
and abduction of the hip.

The research related to the composition of the body
was carried out with the help of professional scales-
analyzers of body composition Tanita-BC-418 MA (Tanita
Corporation, Japan), with the help of which we obtained
the following data: body weight (kg), body mass index as
a ratio of body weight to the square of height (kg/m?),
total fat content (%), basic metabolism (Kcal, J), absolute
and relative fat content (kg, %), LBM — lean body mass

(kg), total amount of water in the body (kg); the follow-
ing data were also obtained for the right and left leg and
arm: absolute and relative fat content (kg, %), LBM (kg),
predicted muscle mass (kg) [19].

When conducting complex biological studies with
the participation of cyber-athletes, following the prin-
ciples of bioethics, the “Program of a complex biologi-
cal study of the features of the functional capabilities of
athletes” developed at the NUUPES Research Institute,
as well as the legislation of Ukraine on health care, the
Declaration of Helsinki (2000) and other normative doc-
uments regulating the participation of people in medical
and biological research [19].

Research results and their discussion.

In today’s conditions, digital sports are one of mod-
ern times’ fundamental, organizing, economic and
socio-cultural factors. In this regard, the medical and
biological aspects of the organization of the training
and competition process in eSports, including the as-
sessment of the functional state of gamers, are acutely
emerging. During professional activities, players quite
often experience situations of strong psycho-emotional
stress, while there is an increased need for the supply
of oxygen and nutrients to actively working tissues (pri-
marily, the nervous system and skeletal muscles of the
trunk and upper limbs).

In these conditions, the functional reserves of the
blood circulation system and the state of vegetative
regulation are the key factors limiting the level of gamer
performance. That is why in the first block of the exami-
nation, which consisted of several psychophysiological
tests, we used monitoring of heart rate variability and
the state of central and peripheral hemodynamics dur-
ing testing.

The examination began before the test (at rest) with
measuring blood pressure, registration of rheograms
and rhythmocardiograms. At the same time, rheogra-
phy was performed twice. First, rheoencephalograms
(REG) were recorded synchronously with chest rheo-
gram registration. Rheovasograms of the forearms fol-
low this with simultaneous registration of the thoracic
rheogram. When registering REG, fronto-mastoid (FM)
and occipito-mastoid (OM) leads were used simultane-
ously, reflecting blood filling in the basin of the internal
carotid arteries and in the intracranial department of
the vertebral arteries, respectively.

The intensity of competitions in e-sports, strong
competition, complex psycho-emotional experiences
during the game determine the need for a cyber-ath-
lete to master computer control devices (for example,
a keyboard, mouse or game console controllers, etc.).
In addition, to perform successful activities in the field
of eSports, a gamer must have excellent sensorimotor
skills, the main characteristics of which should be su-
per-efficient visual-motor coordination, a short latency
period of reaction to stimuli, quick decision-making in
a virtual competitive environment, which is crucial for
victory and success in eSports, etc. In accordance with
this, we determined the characteristics of visual-motor
reactions of varying complexity in e-athletes. This study,
which began with the determination of the latent peri-
od of simple visual-motor reactions (LP SVMR) of e-ath-
letes, the latent period of the visual-motor reaction of
choosing one signal out of three (LP CR1-3) (1 min), and
the latent period of the visual-motor reaction of choos-
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ing two out of three (LP CR2-3) (1 min). For the success-
ful performance of the tasks, the subjects were required
to concentrate attention, mentally operate with images
in space, well-developed perception, logical thinking
(a kind of visual logic), etc. [10, 11, 20,]. The study of
visual-motor reactions was accompanied by monitoring
heart rate variability and synchronous registration of
rheovasograms of the forearms and thoracic rheogram.

The high variability of game situations, the change in
the content of virtual activities, the rapid appearance of
new forms and types of games entails the transforma-
tion of competition rules, the difficulties of refereeing
and the very training of e-sportsmen. All of the above
requires the cyberathlete to acquire and maintain new,
specific features of psycho-emotional activity at the ap-
propriate level. However, the results of scientific studies
on changes in the psychophysiological states of gamers
at rest and during the game still need to be present in
the modern scientific literature, which determines the
urgent need for research on this issue. That is why the
next step was to determine the level of functional mo-
bility of nervous processes (FMNP) (1 min) of e-athletes,
which was carried out in feedback mode, in which the
duration of exposure to the signal changed automati-
cally according to the nature of the subject’s reaction.
For this purpose, the test presented 120 stimuli (geo-
graphic figures) for information processing. In parallel
with this, the indicators of tetrapolar thoracic imped-
ance rheoplethysmography and rheovasography of the
upper extremities were recorded. BP was measured
before and after determination of FMNP in feedback
mode. Subsequently, the strength of neural processes
(SNP) and FMNP (5 min) in the feedback mode were in-
vestigated, i.e., the ability of gamers to focus long-term
on the performance of the test. RhytmKG and central
and peripheral hemodynamics parameters were record-
ed during this test.

The next test performed by e-sportsmen was the de-
termination of the reaction to a moving object (RMO) (3
min). It aims to study the accuracy of sensorimotor reac-
tions and determine the balance between the processes
of excitation and inhibition of gamers. The balance of
nervous processes in this test is determined by the ratio
of being ahead to being behind. At the same time, he-
modynamic parameters and ECG were recorded.

The next test, which the examined young men
passed, was the determination of FMINP and SVP in the
imposed rhythm mode (duration — 6 min). The RMNP in-
dicator is the speed of exposure of signals with no more
than 5.5% errors during a series that lasts 30 seconds.
SNP was determined by the total number of mistakes
that were made by the subjects during the entire test as
a percentage of the total number of signals in the test.

Blood pressure was measured at the beginning, mid-
dle, and end of this test, and the parameters of central
hemodynamics and peripheral hemodynamics (in the
forearms) were determined simultaneously.

The next test was a tapping test — determination of
the dynamics of the movement rates of the hand of the
dominant and subdominant hand (alternately), duration
— 60 seconds, with a recovery period of 3 minutes. Ac-
cording to the methodology, the examined persons had
to try to maintain the maximum possible pace of hand
movements during the given time. During the test, the
tempo (the number of keystrokes) was recorded every

five seconds and throughout the test. Immediately after
each taping test, BP was measured, and rheograms
were recorded.

Block | was completed by determining LP SVMR, LP
CR1-3 and RMO, but the corresponding tests were per-
formed with the subdominant hand. At the same time,
hemodynamic parameters and ECG were recorded.

It should be noted that in block I, the state of periph-
eral hemodynamics was studied in the forearms.

Block Il — was aimed at researching the general level
of intelligence and the dynamics of central and cerebral
blood flow indicators during the performance of the
testing task we chose (Raven’s test). Block followed this
block | after a 20-minute break. At the end of the break,
BP was measured and REG was recorded synchronously
with the chest rheogram. In the future, the e-sportsman
got acquainted with the instructions for studying the
general level of intelligence according to the Raven test
and began to perform it directly. Raven’s test consists
of a matrix of 60 cards used to fill in the missing items
from the proposed answer options. All cards are divided
into five groups (A, B, C, D and E), with 12 cards in each
group. The matrices are called progressive because the
task’s difficulty increases from the first to the twelfth
matrix in each series and in general with each series.
Testing lasted 20 minutes, unless the subject completed
the task in a shorter time. At the 1st minute of testing
and 5 minutes during the test and 1 minute after the
end of the test, BP was measured and REG was recorded
synchronously with the chest rheogram.

Electroneuromyography is an essential method of
analyzing the functional state of the neuromuscular sys-
tem. It is known that regular physical training in tradi-
tional sports leads to functional and structural adaptive
changes in the body, as a result of which the strength
and flexibility of the musculoskeletal system increase
[21]. However, inadequate load during training can lead
to functional and structural disorders related to the
musculoskeletal system and the nervous system, includ-
ing compression of spinal nerve roots, particularly the
lumbosacral division of the spinal cord [22]. The pre-
dominantly sedentary lifestyle of gamers actualizes the
need to include in the plan of a comprehensive study
the analysis of the functional state of the segmental ap-
paratus of the lumbosacral spinal cord of e-athletes and
the speed indicators of nerve impulse conduction along
the motor fibers of the nerves of the upper limbs (elec-
troneuromyographic study). With ENMG, we started the
examination in block lll of our study. In this block, the
state of postural balance of e-athletes was also evalu-
ated using stabilometry — the peculiarities of the func-
tioning of the neuromuscular apparatus were investi-
gated under the conditions of the predominant use of
a certain sensorimotor system to maintain the vertical
position of the body in a state of relative rest and under
the influence of various factors, including cognitive load.
The measurement of the strength of large muscle groups
of the trunk and limbs was also included in block III.

ENMG research allows you to detect possible func-
tional and structural disorders of the neuromuscular
system and determine the peculiarities of the function-
ing of the neuromuscular apparatus in e-athletes spe-
cializing in various game genres. Deviations of ENMG
parameters from the norm can be observed due to the
influence on the spinal nerves of the sacral plexus of
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a complex of factors — compression, ischemia and hy-
poxia, which occur in the syndrome of muscle blockade
of the intervertebral discs or due to compression of
peripheral nerves by hypertonic muscles of the pelvic
girdle located along the course of the nerves or lower
limbs [22].

Currently, there is an active study of the influence
of linear acceleration on the human body, particularly
on hemodynamics [23, 24]. The hemodynamic effects
of moderate accelerations in some sports could be bet-
ter studied and are practically out of the attention of
physiologists [23, 25]. In the conditions of training and
competitive activities in eSports, gamers spend most of
their time in the virtual space and are affected by imagi-
nary accelerations, which can also affect the indicators
of central and cerebral hemodynamics. One of the nega-
tive factors that can lead to disability is the impact of
inadequate vestibular load on the body [26].

The body’s reaction to vestibular stimuli is very di-
verse and covers the functioning of almost all organs
and systems. Stabilometric studies make it possible to
assess postural balance at rest, changes after physical
exertion of various intensity and direction, fatigue or
injury, the condition of the vestibular system of the ath-
lete’s body, as well as the effects of various training and
rehabilitation programs [27, 28].

The indicators of the stabilometric study, in particu-
lar the asymmetry of the center of pressure of the feet
in the frontal plane and the movement of the center of
pressure of the feet when the body posture is changed,
are used as diagnostic criteria for the functioning of the
neuromuscular system, which allows timely detection of
certain pre-pathological conditions of the musculoskel-
etal system [29].

The data obtained during the measurement of mus-
cle strength can provide important information about
the state of muscle groups of the trunk, upper and lower
limbs, shoulder girdle, namely about the correspon-
dence of strength indicators to reference values, the de-
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gree of their asymmetry, as well as about possible signs
of pathological the state of the musculoskeletal system
caused by the sedentary lifestyle of e-athletes.

The body composition of e-athletes was also deter-
mined. With the help of bioimpedancemetry, namely
segmental analysis, it is possible to detect asymmetry of
muscle mass in individual limbs, which can significantly
affect the technique of performing movements, lead to
diseases of the musculoskeletal system and injuries.

Thus, for our group of subjects, monitoring the
body’s functional state is essential for diagnostics for
early detection of disorders and health preservation be-
cause their activity involves a sedentary lifestyle.

Conclusions.

We have proposed a new systematic approach to
diagnosing the functional state of cyber-athletes, which
consists of the instrumental study of physiological and
anthropometric indicators that have the greatest impact
on the effectiveness of gamers’ sports activities. A re-
search protocol consisting of 3 blocks has been devel-
oped and tested: block | — psychophysiological exami-
nation of e-athletes with a simultaneous study of heart
rate variability and the state of central and peripheral
hemodynamics in the upper limbs; block Il — study of
the general level of intelligence of the examinees in
combination with the study of the reaction of cerebral
and central hemodynamics to intellectual load; block
Il — electroneuromyographic and stabilometric study,
measurement of the strength of large groups of muscles
of the trunk and limbs, determination of body composi-
tion.

Prospects for further research.

They consist of the implementation of the protocol
developed by us for the comprehensive examination of
the functional state of the cardiovascular and neuro-
muscular systems and the state of psychophysiological
functions in research with the participation of athletes
specializing in e-sports, for the early diagnosis of viola-
tions and the preservation of the health of e-athletes.
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HABAHMAX(EHb HA IHMeNeKmM ma CeHCOMOMOPHY cghepy 3a MOKA3ZHUKAMU seapiabesnbHocmi cepyeso2o pummy ma
UeHmMpasnbHoI i pe2ioHasnbHoi 2eMoGUHAMIKU.

Y OocnioxeHHi bpanu yyacme 14 KibepcriopmcmeHis sikom 17-23 poku. Y ecix obcmexeHux ocib nposodunu
OUIHKY napamempis uyepebpasnbHOoi, yeHmMpaasbHoi | nepugepuqHoi 2eMoOUHAMIKU, aHani3 eapiabessHocmi
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cepyesoz0 pummy, rncuxoqpisionoziyHux napamempie i ocobausocmeli ceHCOMOMOPHUX peaKyili. TAKOXC y MpomMoKon
obcmexceHHA 8800UU OUiHKY 3020/bHO20 PiBHA iHMenekmy, enekmpoHelipomiozpaghiyHe i cmabinomempuyHe
00C1i0HCeHHA, BUMIPIHOBAHHSA CU/U 8e/AUKUX 2pyn M’A3ie myayba ma KiHYi8oK, aHA1i3 KOMMO3uUuiliHo20 CKAady mina.

Hamu 3anponoHosaHo Hosuli cucmemHuli nioxid 0o diaeHOCMUKU (PyHKYiOHAIbHO20 CMAHy KibepcrnopmcmeHis,
W0 nosf2ae 8 iHCMpPyMeHmMasibHOMY 00CiOHeHHI (hi3iono2iYHUX Ma aHMPONnoMempPUYHUX MOKA3HUKIB, AKi Maromeo
Halibinbwuli 8naue Ha egheKmusHicmob criopmugHoi disneHocmi 2elimepis. Po3pobaeHo i anpobosaHo MpomoKosn
0ocnioxnceHHsa, wo cknadaemeoca 3 3-x bs0kig: 670K | — ncuxogizionoziyHe obcmexeHHA KibepcropmcmeHis
3 00HOYACHUM 00CnidneHHAM esapiabenbHOCMIi cepyesozo pummy ma CmaHy UeHMmMpanbHoi i nepugepuyHoi
2eMOOUHAMIKU 8 BepxHiX KiHyiekax; 670K Il — 00cniOweHHA 3a2aabH020 PiBHA IHMenekmy obcmexysaHux 8
MOEOHAHHI 3 00CNIOHEHHAM peaKyii MO3K0o8oI i ueHMpPasibHOi 2eMOOUHAMIKU HO IHMenekmyanbHe HABAHMAXEHHSA;
60K Ill — enekmpoHelipomioepagiyHe ma cmabinomempuyHe O0CiIOHEeHHS, BUMIPIOBAHHSA CUAU B8eAUKUX 2Py
m’a3ie mynyba ma KiHYi8oK, 8U3HOYEeHHS KOMMO3UyiliHo20 cKAady mina.

Knro4voei cnoea: peoepadpis, cmaH ncuxogpizionoziuHux ¢yHKUil, enekmpoHelipomioepagpis, cmabinomempis,

Kibepcriopm.

38’A30K ny6niKauii 3 N1aHOBMMM HAayKOBO-40CAIA-
HUMU poboTamu.

PoboTta € ¢pparmeHTom HAP HauioHanbHoro yHisep-
cuTeTy GisMYHOro BUXOBaHHA i cnopTy YKpaiHu Ha 2021-
2025 pp. «Bnave eKk3oreHHUx Ta eHAoreHHux ¢akTopis
Ha nepebir aganTalilHMX peaKLili opraHiamy oo ¢ismu-
HUX HaBaHTa)KeHb Pi3HOI IHTEHCUBHOCTI» (AepKaBHUM
peecTpauiliHmii Homep 012U108187).

Bctyn.

KibepcnopTt — ue iHAyCTpis, AKa WBWAKO PO3BMBa-
€TbCA, 3a/ly4a€ BenuKi diHaHcoBi iHBecTuLii, 36upae
BE/INKI MirKHAPOAHI TYPHipW 3i 3HAYHUMM TOHOPaPaMMU.
MoTy>KHa KOHKYPEHLLA HAa MiXXHAPOAHMX 3MaraHHAX MO-
TMBYE daxiBLiB Liei chepn A0 aHaNi3y NOKA3HUKIB iHAM-
BiZlya/IbHOT Ta KOMaHAHOI NPOAYKTUBHOCTI, a TaKi ¢dak-
TOPW, AK KOMYHIiKaLif, 30CepeasKeHicTb i KOMaHAHUN
iHTeNEeKT, BU3HaAHI KPUTUYHO BaXK/IMBUMU ANA YCNiXy Y
KibepcnopTuBHIN AgisnbHOCTI. Y TOM e 4yac, BaKauBa
PONb B OLiHLUi NepcoHaNbHOI YCNiWHOCTI rpaBLa Hane-
WUTb METoAaM iHAMBIAyanbHOro ¢i3ioNoriYyHOro MoHi-
TOPWHTY, WO A03BONAE OLHIOBATW pAL, NapaMeTpiB, KO-
PUCHUX ONA BUCOKOI pe3y/ibTaTUBHOCTI Y BipTyaibHOMY
3marasibHomy cepegoBulli [1]. Y 3B’A3Ky 3i cTpiMKum
po3BUTKOM KibepcrnopTy B ycbOMy CBITi, BiH odiLiiHO
BU3HaHWUI BUAOM crnopTy [2, 3, 4].

«KibepcnopT AK yHiKasbHe coLlia/ibHe fABULLE MOo-
€[HAB Pi3Hi acnekTM CNOPTMBHOIO [AOCBiAY LWAAXOM
KoHBepreHuii ¢isnyHoro i BipTyanbHOro MNPOCTOPIB i
BMMarae Big, KibepcnopTCcMeHiB LBUAKOTO AOCATHEHHSA
BMCOKOrO PiBHA MalCTepHOCTi 3aBAAKM BAOCKOHaNEH-
HI0 crneyndivyHMX NCMXodi3ioNoriYHUX | PyXOBUX YMiHb»
[2]. KibepcnopT po3rnanaeTbes AK OAMH i3 TPaANLIMHNX
BMAIB CMOPTY, i BOAHOYAC — AK YHiKanbHWUI BUA, O1A
AKOrO XapaKTEePHUI PO3BUTOK cneundidyHnX PisuYHMX,
NcUXiYHUX i ncuxodisionorivHmx AKOCTeN cnopTcMeHa
[5]._KibepcrnopT po3BuBaE i TpeHye po3ymoBi 34i6HOCTI,
CEHCOPHY Ta MOTOPHY KOOpAMHaLLio Towwo [6].

MoTyKHa KOHKYpPeHL,is y CBiTi KibepcnopTy MOTUBYE
CMOPTCMEHIB BAOCKOHANOBATK HE AuMLIe CBOI CMOPTUB-
Hi 34i6HOCTI Ta WBWAKICTb peakuii, a M couianbHi Ha-
BMYKM KOMaHAHOI poboTH, CTPeCcOoCTilKicTb Towo. [Ann
TOro, Wob y AocTaTHIM Mipi noninwwuTK BnacHi soft skills,
revimepam HeobxiAHO NiATPUMYBATM 340POBUIA CNOCIO
KUTTA, WO MOXKe B6yTM JoCuTb NpobiemaTUyHO B CTpe-
COBOMY cepefoBMLLi, Ae BOHW nepebyBatoTb B cuas-
YOMY MONOXEHHI NPOTArOM TPWMBAIOrO Yacy. Po3BUTKY
NCUXIYHOTO HanpyXKeHHA | 3HUXKEHHIO pe3epBiB opra-
Hi3Mmy y KibepcnopTcmeHiB cnpuAloTb cneuundiyHi oco-
6AMBOCTI AiANBbHOCTI, AKi XapaKTepu3yloTbCA BUCOKUM

piBHEM iHPOpMaLiMHUX HaBaHTaXeHb, HeobXigHicTio
NPUMHATTA pilleHHA B ymoBax Aediunty yacy Towo [2].

IrpoBa AiANLHICTb MOXKe MPU3BOAUTU [0 3HUMKEHHA
PYyX0BOi aKTUBHOCTI reiMepiB, L0, B CBOIO Yepry, MoXKe
HeraTMBHO NO3HAYaTMCA Ha MapaMeTpax CTaHy 340p0oB’A
KibepcrnopTcmeHis. BTim, dyHOAAMEHTaNbHUX i cucTeM-
HUX HAaYKOBMX AOCNiIAMKEHb 3 03HAYeHOT NpobaemaTukm
y HayKOBili niTepaTypi BKpal Hebarato. Came ToMy MOHi-
TOPUHT GYHKLiOHAIbHOIO CTaHy CMOPTCMEHIB € aKTyallb-
HUM 3aBAaHHAM An4 daxiBLiB chepn cnopTy i 340p0B’S.
BapTo 3a3HauMTH, WO y NPAKTUL cydacHoi bionoriyHol
i CMOPTUBHOI HAYKWM BIACYTHI anropuTMm KOMMAEKCHO-
ro 06CTeXKEeHHA i MOHITOPUHTY PYHKLIOHAaNbHOTO CTaHy
KibepcrnopTcMeHiB, LLLO FOCTPO aKTyanisye HeobXigHicTb
pO3p0obKK i BNpOBaAKEHHA HOBUX, HAayYKOBO OOrpyH-
TOBaHWX NPOTOKONIB AOCAIAMEHb NEBHUX MapameTpis
CTaHy 340poB’a KibepcnoptcmeHis. Came Ubomy i npu-
CBAYEHEe Halle J0CNiAXKEHHA.

MerTa gocnigyKeHHs.

Po3pobka i anpobauia NpOTOKONY KOMMAEKCHOro
OOCNIAXEHHA piBHA CMOPTUBHOI NpawLe3aaTHOCTI Ki-
6epcrnopTCMeHiB, AKMUI BKAOYAE B cebe OUiHKY aHTpo-
NOMETPUYHMX MOKA3HUKIB Ta YHKLiOHANbHOrO CTaHy
HEepPBOBO-M'A30BOI CUCTEMM i NMPOBEAEHHA Py TecTiB
0N BM3HAYEHHA CcTaHy ncuxodisionoriyHnx oyHKLUin
Ta PiBHA iHTENEKTYy B MOEAHAHHI 3 OAHOYACHMM A0CHi-
OKEeHHAM $i3i0N0rivyHOI LWiHM CTaHAAPTHUX O030BaHUX
HaBaHTaXeHb Ha IHTENEKT Ta CEHCOMOTOPHY cdepy 3a
NMOKa3HWKaMM BapiabenbHOCTi cepL.EeBOro pUTMy Ta LLeH-
TPanbHOI i perioHaNbHOI reMogMHAMIKK.

O6’eKT i meTOoAM AOCNIAXKEHHA.

[ocnigrkeHHs npoBoaunu Ha 6a3i HaykoBo-gochnia-
Horo iHcTuTyTy HY®BCY. B HbOMY 6panu yyactb 14 Ki-
bepcnopTcmeHiB Bikom 17-23 pokwu, wo byno niareep-
OYKEHO MUCbMOBOK IHGOPMOBAHOK 3rOAOK KOXKHOTFO
3 HUX, @ TAaKOX aHKeTol obcTerkeHoro. [ocniarKeHHnA
CKnaganocs 3 3-x 6/10KiB:

BAoK | BK/ItOYaB BU3HAYeHHA CTaHy ncuxodisionoriy-
HUX PYHKLIN 33 4ONOMOTO0 HU3KM NCcnxodisionoriyHmnx
TECTiB 3 OAHOYACHUM AOCNIAKEHHAM BapiabenbHicTi
CepueBOro pUTMY, LWAAXOM pPeECTpaLii puTMOKapaio-
rpamu (PUTMKT), Ta cTaHy LEeHTpanbHoi i nepudepinHoi
reMoaMHamiku (3actocoByBanu TeTPanonAapHy imne-
JaHCHY peonnetusmorpadito). PUTMoOKapaiorpamy pe-
ECTPYBaNM nepes NpOXOAXKEeHHAM ncnxodisionoriyHmx
TecTiB i Nig, Yac BUKOHAHHA NEBHUX TECTIB (TECT Ha Tou-
HiCTb peakuii Ha pyXxomuii 06’eKT Ta TECTM Ha MPOCTY i
CKNagHy 30pOBO-MOTOPHY peakuito). PeorpadiuHe go-
CNifXKeHHA NPOBOAMAM B CTaHi cnokoto (mepes npo-
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XOAKEHHAM ncuxodisionoriyHmMx TecTiB), BMPOAOBXK
BUKOHaHHA ncmxodisionoriyHnx TecTis i nig yac | nepi-
oAy BigHOBNEHHA (3—5 XBUIMH Nicna 3aBepLUEHHs Tec-
TyBaHHsA). MpU LbOMY CUHXPOHHO PEECTPYBANMU TPYAHY
peonaeTMamorpamy i peoBasorpamm BepPXHiX KiHLiBOK.
OfHOYaCHO 3 pPeeCTpaLLielo peorpam BUMipOBanm apTe-
pianbHUI TUCK.

Bnok Il —noegHaHHA AOCNiAXKEHHA 3ara/ibHOro PiBHA
iHTEeNeKTy 3a Jonomoroto TecTy PaBeHa 3 napanenbHum
AOCNIAXKEHHAM LeHTpanbHOI i nepudepitHoi remoam-
Hamikun. MNepes BUKOHAHHAM, BNPOAOBX BMKOHAHHA i
Ha 1-V XBWAWHI Nicnsa 3aBeplueHHA TecTy PaBeHa pee-
CTPYBa/IM CUHXPOHHO TPYAHY peonneTusmorpamy i pe-
oeHuedanorpamy. OLHOYACHO 3 PEECTPaLLiEl0 peorpam
BUMIipIOBaNIN apTepiasbHUM TUCK.

Bnok lll — enekTpoHelipomiorpagiyHe (EHMT) Ta cTa-
6inomeTpuyHe JOCNIAKEHHA, BUMIPIOBAHHA CUAW BENU-
KUX rpyn m’sasis Tynyba Ta KiHLiBOK.

Mix ummmn bnokamm AocniaskeHb pobunu nepepsu
(10 — 15 xBMAWH) ANA BIANOYMHKY i BiZLHOBNEHHA opra-
Hi3Mmy KibepcnopTcmeHis.

OKpemo NpoBOANAN aHKETYBAHHA 3 NOAA/IbLUMM BU-
3HaYEeHHAM KOMMO3ULIMHOro CKNaay Tina y obcTexyBa-
HUX.

[Ona peecTpauii peorpam 3actocoByBann KOMMJIEKC
peorpadiuHunii «PeoKom» («XAU-MEOUKA», YkpaiHa)
[7]. BapiabenbHicTb cepueBoro puTmy BM3Ha4YanM 3a
[OMOMOroK KOMMJIEKCY AiarHOCTMYHOro aBTOMATU30-
BaHoro «Kapaio+» (HBM « METEKO/1», YKpaiHa) 3 3acTo-
cyBaHHAM onuii peectpauii 100 KapaioiHTepsanis [8].
ApTepianbHuii TUCK (AT) BUMIpHOBaNM ayCKyAbTaTUBHUM
METOAOM, 3 BUKOPUCTAHHAM MEXaHIYHOro TOHOMeTpa.

[na BU3HayYeHHA cTaHy NcnxodizioNoriyHNX GyHKL,iM
KibepcrnopTCMEeHiB i iX pO3yMOBOro HaBaHTaXKEHHS BU-
KOPWUCTOBYBANM AiarHOCTUYHUI KOMNAeKe «[liarHocT-1»
(po3pobHMKkM M. B. MakapeHko, B. C. Jlnusory6) [9],
ONA BU3HAYEeHHA PiBHA iHTENEKTy Ta AK PO3ymOBe Ha-
BaHTa)XeHHA BUKopucToByBanu TecT PaseHa [10] i3
3aCTOCYBaHHAM  MPOrpaMHO-anapaTtHOro  KOMIMEK-
Cy MNCUXONOriYHOI Ta NcuxodisioNoriyHoi AiarHOCTUKM
«BOC-tect-MpodeciriHmi» [11].

Y Bcix obcTexxeHUX KibepcrnopTcmeHiB Aocnigxky-
Ba/IN MOKA3HMKM NMPOCTOi 30pPOBO-MOTOPHOI peaKuii Ta
peakuii BMbopy oA4HOro i3 TPbOX CUrHaNiB ANA npasoi
Ta NiBOi PYKM, MOKA3HUKM peakLii BU6opy ABOX i3 TPbOX
CUrHanie, epeKTUBHICTb CEHCOMOTOPHOI AifNbHOCTI (3a
4YacoM MiHIManbHOI eKCMO3UL,ii CUTHANIB B PeXUMi 3BO-
pPOTHOrO 3B’A3KY), AMHAMIYHICTb HEepBOBWUX MPOLLECIB
(33 yacom BMxO4Y Ha MiHIMaNbHY EKCMO3ULLII0 B PEXU-
Mi 3BOPOTHOrO 3B’A3KY), TOYHICTb peakLii Ha pyXxomuii
06’EKT, KiNbKICTb peakuin BUNepearKeHHs i 3anisHio-
BaHHA Ta CepeaHE BigXWNIEHHA Yy peaKuii Ha pyxomuit
06’€KT, OCHOBHI BNacTMBOCTi HEPBOBOT cUCTEMM (a came:
dYHKUiOHaNbHA PYyXAMBICTb HEPBOBMX MPOLECIB i cuna
HepBOBOI cUCTEMMU). AIK PO3YyMOBE HaBaHTAXEHHA O/
nepepobku iHdopmaLii 3acTtocoByBanucA npeameTHi
CUMBONIN — reoMmeTpuyHi dirypu [9]. uHamiyHa m’A308Ba
BUTPMBANICTb PyXy KMCTi KibepcnopTcmeHiB BU3HaYana-
€A 33 MAaKCMMaNbHUM TEMMOM PYXy KUCTi AOMiHaHTHOI
Ta cyba0OMiHAHTHOI pyKn BNpoaoBK 60 cek 3a meToau-
Koto TeniHr-tect [9, 12].

TecTt PaBeHa 6yB BUKOPUCTAHWUI ANA BUMIPY 3arajb-
HOTO iHTE/NIeKTY Ta AK PO3yMOBEe HaBaHTAXKEHHA Mifg Yac
peecTpaulii napameTpiB remoguHamikm y Kibepcnop-
TCMeHiB. lpn BWMKOHAHHI TeCcTy NpPoOBOAMBCA aHani3

CTPYKTYpM 3paska neBHOI MaTpuLyi, NoTpibHO byno 3po-
3yMITM XapaKTep 3B'A3KiB MiXX enemeHTamu Ta BUBpaTtu
BiZICYTHIO YaCTMHY LUNAXOM MOPIBHAHHA 3 NMPOMNOHOBA-
HMMM Ha BMOBIp BigNoBIAAMM.

EnektpoHeipomiorpadiuHe pgocnigxeHHA npoBoau-
/1 33 JONOMOTO0 KOMM'IOTEPHOFO e/1eKTPOHENPOMIO-
rpada M-Test DX-Systems (YkpaiHa). BukopuctosyBanu
meToauKy H-pednekcomeTpii KambanonogibHoro m’s3a
FOMIZIKM Ta METOAWMKY BW3HAYEHHA LWBMAKOCTI NpoBe-
OEHHA HEepBOBOTO iMMy/bCy MO MOTOPHWUX BOJOKHAX
CepeAnHHOro HepBa BepXHbOI KiHLUiBKU (n. medianus)
[13, 14, 15]. H-pedneKkc BUMKAMKanM binonapHow 4ye-
Pe3LKIPHOI CTUMYNALIEID BENMKOTOMIIKOBOTO HepBy
HUXHbOI KiHUiBKK (n. tibialis) y niakoniHHin amui (no-
OAMHOKMM  NMPAMOKYTHMM  iMMNYy/IbCOM  TPWUBAJICTIO
1 mMc 3 iHTepBanamm Mix imnynbcamm He meHuwe 10 c).
AHanizyBann HactynHi EHMI-napameTtpu: noporu Bu-
HUKHeHHA H-BignoBigi (MoOHOCMHANTWYHOI pednek-
TOPHOI BiAMNOBIA, WO BiABOAMTLCA Bif M’'S3a B yMOBax
CTUMyAnsALii iT HU3bKOMOPOroBMx adepeHTiB, AKi NayTb
Yy CKfnagi 3miwaHoro Hepsy) Ta M-Bignosigi (npsmoi
BignoBiai m’A3a Ha nogpasHeHHA MOTOPHUX BOJIOKOH
HepBy), aMnAiTyaM MakcumasnbHoi H-Bignosiai Ta mak-
cmmanbHoi M-Bignosigi, cnissigHoweHHA noporis H- Ta
M-Bignosiaen, cniBBiAHOWEHHA aMNAITyA MaKCMMab-
Hux H- Ta M-Bignosigen, y %, WBMAKICTb NPOBEAEHHA
HEepPBOBOrO iMMY/IbCY MO MOTOPHUX BOJIOKHax n. media-
nus, a TakoX amnaiTyam m’a30BUX Bignosigaen m’asis
NiaBULLLEHHA BE/IMKOI0 NanblA PYKWU HA CTUMYAALLIIO MO-
TOPHWX BOIOKOH n. medianus B NPOKCMMabHil (NiKTbo-
BMIA 3rMH) Ta AUCTaNbHIN (3an’ACTOK) TOYKax BEPXHbOI
KiHUiBKM. OaeprkyBanu NOKA3HUKM A5 NPaBoi Ta NiBoi
KiHLiBOK. Po3paxoByBann natepanbHi (NpaBo-niBobiyHi)
KoediuieHTH acumetpii ana EHMI-noKasHukiB, AK Bia-
HOLWEeHHA BiNbLIOro 3HAYEeHHA MEeBHOTO MOKa3HWKa A0
meHworo. Mpu gocnigKeHHi BepXHiX KiHLiBOK TecToBa-
HWI NepebyBaB B MONOMXKEHHI CUAAYM, PYKW BiZIbHO PO3-
TALWOBYBA/INCA HA KyLWEeTLi, a NPU SOCNIAMKEHHI HUMKHIX
KiHLiBOK — Y MOJIOXEHHI NeXaym Ha }KUBOTI, CTONMU BiNb-
HO 3BMCANM 3 KYLUETKMU.

JocnifrKeHHA nocTypasibHOro 6HanaHcy nposoau-
JIOCb 3 BUKOPUCTAHHAM cTabinomeTpuyHoi nnathpopmm
Nintendo Wii Board (finoHis-KuTail) B ymoBax npsmoi
BEPTUKANbHOI CTillKKU, AKY B CTabinomeTpii 3a3Buyail
No3HayaloTb TEPMIHOM «OCHOBHA CTiliKa» [16, 17].
Mig yac Tecty cnopTCMeH CTosAB Ha cTabinonnatdopmi
6e3 B3yTTA, PYKM PO3TallOBaHi B34OBX Tynyba. lMpo-
BOAMAMUCA TaKi Mpobu (KoXKHa 33 yMOB BiLKPUTUX Ta
3aKpUTUX oven): 1) ocHOBHa BepTUKaNbHa CTiliKa i3
lWIMpPOKo 6asok onopu (BiAcTaHHIO MiX cTonamu),
a came — 3pyYHMM MOJIOKEHHAM CTOM Ha WUPUHI nne-
yeli; 2) BepTMKa/bHa CTiliKa 3i 3By»KeHo 6a30t0 onopu,
a came — CTONW pasom, 3) BepTUKaabHa CTilKa 3i 3BYy-
YKeHot 63300 O0Nopu 3 HAXMIOM FTONI0BU Hasafg Ha 45
rpagycis, 4) BepTUKanbHa CTiliKa 3i 3By)KeHo 6a3010
OMoOpPM 3 KOTHITUBHMM HaBaHTAXKEHHAM (paxyBaHHAM).
Mpobu 2-4 BUKOHYBANMCb B YyMOBaX CTOSHHA AK Ha TBep-
AiN, TaK i Ha M’sKil noBepxHAX. Yac peecTpaLii KoxHoi
npobu gopisHioBas 20 c. A KOXHOI Npobu BU3Haya-
/X TaKi cTabinoMeTpUUHI MOKa3HUKMK: XC, MM — CEpeaHE
NONOXKEeHHs LeHTpy Tucky cTton (LITC) no oci abecuuc (y
POHTANbHIM NNOLWMHI; HEraTMBHE 3Ha4YeHHA X Bigno-
Biflano MOro 3milleHHI0 BMiBO Big LLEHTpa KoopauHaT
nnathopmu, a NO3UTUBHE — BNPaBo), YC, MM — cepesHe
nonoxeHHs LTC no oci opguHart (y caritanbHii naowm-
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Hi; HeraTMBHe 3Ha4yeHHA Y BiANOBIAA/0 MOro 3MilLLEHHIO
Hasaz Bif LEeHTPa KOOPAMHAT, @ NO3UTUBHE — BRepes);
XSD, MM — po3KuA (cepeaHe KBaapaTUYHE BiAXMNEHHS)
y GpoHTanbHin naowmHi, YSD, mm — po3kug, (cepeaHe
KBaZpaTuUUHe BiAXWNEHHA) y cariTanbHii naowmHi; VX,
Mm/c — cepeaHsa WBMUAKICTb nepemilteHHs UTC y dpoH-
TanbHin niowwmHi, VY, Mm/c — cepeaHa WBNAKICTb nepe-
mileHHs UTC y caritanbHii naowmHi, V, mm/c — cepea-
HA WBWAKICTb nepemilteHHA LUTC y aABOMIipHIM cuctemi
KoopAauHart. Po3paxosyBanu Takox VY/VX — BigHoweH-
HAa VY go VX.

BumiptoBanun cuny Benukux rpyn m’asis Tynyba Ta
KiHLiBOK 3a gonomoroto Komnnekcy BackCheck (Dr.
Wolff, HimeuunHa) [18], npoBoananM HacCTynHi TecTu:
eKcTeH3iA, dneKcia Ta natepodaeKkcia BepXHbOi YaCTUHU
Tyny6a, WTOBXaHHSA Ta TAra, @ TAKOXK EKCTEeH3iA Ta abayk-
LA cTerHa.

Jocnif)KeHHA, WO CTOCYETbCA KOMMNO3WULINHOTO
CK/lagy Tina, NpoBOAMNOCL 33 AOMOMOrol npodecii-
HUX Bar-aHanisaTopiB cknagy Tina Tanita-BC-418MA
(Tanita Corporation, AAnoHis), 3a AONOMOro0 AKUX MU
OTPMMYBAAM HACTyMHi gaHi: maca Tina (Kr), iHaeKkc macu
Tina AK BiAHOWEHHA MacK Tifa Ao KBaapaty 3pocty (Kr/
M?), BMICT 3arafibHoro xupy (%), ocHoBHM1 06miH (KKan,
[K), abCONOTHUI Ta BIZHOCHMI BMICT XKUpY (Kr, %), EMT
— Maca TKaHWH, LLLO He MIiCTUTb XXMpY (Kr), 3aranbHa Kinb-
KiCTb BOAM B OpraHi3mi (Kr); Takox no npasii Ta nisii
HO3i Ta pyLi OTPMMYBA/IM HACTYMHI AaHi: aBCONOTHUI Ta
BigHOCHUI BMICT Xupy (Kr, %), BMT (Kr), nporHosoBaHa
m’A30Ba maca (Kr) [19].

Mpw npoBefeHHI KomnaeKcHUxX BionorivHnx pocni-
O)KeHb 3a yyacTio KibepcnopTcmeHiB, BiAMOBIAHO A0
npuHUMAiB 6ioeTUKM, A0TpUMMyBanuca po3pobseHoi B
HAOI HY®BCY «[lporpamu KomnaekcHoro biosoriyHoro
[OCNIAKEHH 0cobanBocTelr GyHKLiOHANbHUX MOMKIMU-
BOCTEW CMOPTCMEHIB», @ TAKOXK 3aKOHOAABCTBA YKpaiHu
Nnpo OXOpPOHY 340p0oB’s, MenbciHcbKoi geknapauii (2000
p.) Ta iHWKWX HOPMATUBHUX LOKYMEHTIB, WO pernameH-
TYIOTb Y4acCTb 0AeN B MeAUKO-6i0N0rYHUX 40CNiAKEH-
HAax [19].

Pe3ynbTatu AocnigKeHHs Ta ix 06roBopeHHs.

B ymoBax cborogeHHa UMPpoBi BUAM CNOPTY BU-
CTYNatoTb OAHUM i3 PyHAAMEHTA/IbHUX, OPraHi3yrumnXx,
€KOHOMIYHUX Ta COLLO-KYNbTYPHUX daKTopiB cy4acHoC-
Ti. Y 3B’A3KYy 3 UMM, FOCTPO NocTae npobnematnka me-
[OMKO-6i0N0riYHUX acneKTiB opraHisauii TpeHyBasibHOTO
i 3MarasbHOro npoLecy B KibepcnopTi, B TOMYy YMcCAi —
OLHKM QYHKLIOHaNbHOrO CTaHy reimepis. Mig vac 34in-
CHEeHHA NpodecinHOT AiANbHOCTI B rpaBLLiB 40BO/Ii YacTo
BMHMKAIOTb CUTYaLLl NOTYXKHOrO NCUXOEMOLMHOro Ha-
BaHTA)XEHHA, NMPU LbOMYy CMOCTEPIraeTbCA NiABMULLEHA
noTpeba y nocrayaHHi KUCHIO i NOXMBHUX PEYOBUH A0
aKTMBHO NPaLOOYMX TKAHUH (B NepLuy Yepry, HepBoBOi
CUCTEMMU i CKeNETHUX M’A13iB TyNy6a i BEPXHiX KiHLiBOK).

B 03HaYeHUX ymoBax K/IYOBMMMK paKTopamu, LIO
NiMiTYOTb piBEHb Npaue3aaTHOCTI reimepis € GyHKL-
OHaNbHi pesepBu cncTeMm KpoBOOBIry Ta CTaH BereTa-
TUBHOI perynauii. Came Tomy B I-my 610U 06CTEKEHHS,
LLLO CKNAAABCA 3 HU3KM NcMxodi3ionoriyHmx Tecrtis, Mu
3acTocyBa/iM Mif, Yac TeCcTyBaHHA MOHITOPUHI Bapia-
6eNbHOCTi cepueBoro pUTMy i CTaHy LLeHTPa/IbHOI Ta ne-
pudepunyHoi remogmHamiKu.

O6CTeXKeHHA NOouYMHaNM nepen TecTyBaHHAM (B
CTaHi CNoOKot0) 3 BUMiptoBaHHA AT, peecTpalii peorpam
Ta puTMOKapaiorpamu. Mpu ubomy peorpadito nposo-

amnn agidi. Cnepwy 3anucysanu peoeHuedanorpamm
(PET) CMHXPOHHO 3 peecTpaLjielo rpyaHOI peorpamu.
Cnigom 3a uyMm — peoBasorpamm nepeanaiy 3 CUHXPOH-
HOIO peEecTpauieto rpyaHoi peorpamu. MNpu peecTpadii
PEl 3acTocoByBa/M OA4HOYACHO (PPOHTO-MACTOIAANbHI
(FM) i okymniTo-macToigansHi (OM) BiaBeaeHHs, WO Bi-
[06parkatoTb KPOBOHAMOBHEHHA B HaceiHi BHYTPILLHIX
COHHMX apTepil i B iHTPaKpaHianbHOMY Biaaini xpebet-
HUX apTepin, BianoBigHoO.

HanpyeHicTb 3maraHb Yy KibepcrnopTi, NOTy»KHa
KOHKYpeHLUia, CKAagHi MCUXOEMOLNHI nepenBaHHA
nia 4Yac rpu BM3Ha4YalOTb HeOobXiAHICTb AO0CKOHA/0ro
BOJIOAIHHA KibepaTneTom HaBMYKAMWU BUKOPUCTAHHA
NPUCTPOIB yNpaBaiHHA Komn'toTepom (Hanpukaag, Kna-
BiaTypOI0, MULLKOIO YM KOHTPOJIEpaMU irpoBOi KOHCOJII
Towo). Kpim Lboro, AnA 34iMCHEHHSA yCniWHOI AifsNbHOC-
Ti y cdepi KibepcnopTy relimep NOBUHEH MaTK BiAMIHHI
CEHCOMOTOPHI HaBMKMU, OCHOBHMMM XapaKTePUCTUKAMU
AKUX MatoTb ByTN HagedeKTMBHA 30POBO-MOTOPHA KO-
opAMHalin, KOPOTKUIA TaTEHTHUIA Nepiog, peakuii Ha aito
NOAPA3HUKIB, LBUAKE NPUAHATTA PilleHb Y BipTyasbHO-
MYy KOHKYPEHTHOMY CepefioBULLi, L0 MAE BUpilla/ibHe
3HaYeHHA ANa Nepemoru Ta ycnixy y KibepcnopTi Towo.
Y BiANOBIAHOCTI A0 LbOro, MM BM3HA4Ya M XapaKTepuc-
TUKU 30p0BO-MOMOPHUX Peakyili piaHoi ckaadHocmi y
kibepcriopmcmeHis. [laHe 00CniOxeHHA, AKe po3novu-
HQO0CA 3 BU3HAYEHHA IAMEHMHO20 repiody npocmux
30poso-momopHux peakuil (/1M 13MP) kibepcriop-
MCMeHi8, NaTeHTHOro nepiofy 30POBO-MOTOPHOI peak-
Lii BMbopy oaHoro curHany 3 Tpbox (/1M PB1-3) (1 x8), Ta
NIaTeHTHOro nepiogy 30pOBO-MOTOPHOI peakLii Bubopy
ABox 3 Tpbox (/1N PB2-3) (1 xB). Ans ycnilwHOro BMKO-
HaHHA 3aBAaHb Big, 06CTEXYBAHUX BUMAraamnca BMiHHSA
KOHLLEHTPYBATK yBary, NoAyMKKW onepysati obpasamu y
npocTtopi, Aobpe po3BUHEHA NepuenLisa, foriYHe MUc-
neHHA (cBoepigHa Bi3yanbHa norika) Towo [10, 11, 20,].
JocnigykeHHAa 30pOBO-MOTOPHUX pPeakLii cynposo-
[)KYBasioCb MOHITOPUMHIOM BapiabenbHOCTI cepueBoro
PUTMY Ta CMHXPOHHOIO PEECTPALLiEl0 peoBasorpam ne-
peanniy i rpyaHoi peorpamm.

Bucoka BapiaTMBHICTb irpOBUX CUTYaLLil, 3MiHa 3Mic-
Ty BipTya/bHOT A4iA/IbHOCTI, LWBMAKA NOABA HOBMX HOpM
Ta BMAIB irop TArHe 3a coboto TpaHcdopmalito npasmn
3MaraHb, TPYAHOLW, CyaAiBCTBa Ta CamMoi MiAroTOBKM
KibepcrnopTcmeHiB. Yce BullesasHayeHe noTpebye Big,
KibepaTneTa HabyTTa i NIATPUMKM Ha HaNEXHOMY PiBHi
HOBMX, cneundiyHnx pUc NCUXOEMOLMHOT AifANbHOCTI.
BTim, y cyvyacHomy HaykoBOMYy AOPO6GKYy Malixke BiA-
CYTHi pe3ynbTaTM HAYKOBUX AOCAIOMKEHb LWOAO0 3MiH
ncuxodisionoriuHux cmatie retimepie y cmaHi crokoro
ma nid 4Yac epu, wjo obymosnroe HazaneHy nompeby
8 0ocnidmeHHAX 3 03HayeHoi npobaemamuxu. Came
TOMY HaCcTYMHUM KPOKOM 6yNn0 BU3HAUYEHHA PiBHA PYHK-
LioHanbHOI pyxiMBOCTi HepBoBux npouecis (PPHM)
(1 xB) KibepcnopTcMeHiB, AKe MPOBOAMIOCSH B PEXKU-
Mi 3BOPOTHOrO 3B’sI3KY, NPU AKOMY TPWBaNICTb BMMUBY
CUTHanNy 3MiHlOBanacA aBTOMATUYHO BIAMOBIAHO [0
XapaKTepy peakuii gocnigxysaHoro. [na upboro B TecTi
byno npeacrasneHo 120 ctumynis (reorpadiuHmx oiryp)
ans 06pobKu iHbopmaluii. MapanenbHo 3 UMM 3HIMa-
ZINCb MOKA3HMKK TETPanoAAPHOI rPyaHOI iMneaaHCHOI
peonnetusmorpadii, peosasorpadii BepxHix KiHLiBOK.
MNepegn Ta nicna BusHavyeHHA PPHI B pexkrmi 3BOpOTHO-
ro 38’s3Ky Bumiptosanm AT. B noganbliomy AOCAIAKY-
Ba/M cuny HepsoBux npouecis (CHM) ta ®PHM (5 xB) B

398

ISSN 2077-4214. Bichuk npo6nem 6ionorii i meguuunn — 2023 — Bun. 4 (171) / Bulletin of problems in biology and medicine — 2023 - Issue 4 (171)



CNOPTUBHA MEAULUHA / SPORT MEDICINE

peXumi 3BOPOTHOrO 3B’A3KY, TOBTO 34aTHICTb reiMmepis
[OOBrOCTPOKOBO 30CepesyKyBaTu yBary Ha BMKOHAHHI
Tecty. MMig Yac NPoOxXoaKeHHA AaHOro TecTy peecTpyBa-
i PutmKI Ta napameTpu LeHTpanbHOoI i nepndpepunyHoi
reMognHaMiKu.

HacTynHuin TecT, AKMIN BUKOHYBanu Kibepcrnoptcme-
HU — BU3HAYeHHA peakuii Ha pyxomuit 06’exkt (PPO) (3
xB). BiH cnpAmMoBaHUi Ha BUBYEHHSA TOYHOCTI CEHCOMO-
TOPHUX PeaKLii Ta BU3HAYEHHs BanaHCy MiXK npoueca-
MW 30yAXKEHHA i rafibMyBaHHA relimepiB. BpiBHOBaKe-
HiCTb HEPBOBMX MPOLLECIB B AAaHOMY TECTi BU3SHAYaAETbCA
CniBBigHOWEHHAM BUNepeaKeHHA A0 3anisHeHHA. Oa-
HOYaCHO 3 UMM, NPOBOAWAWN PEECTPALLi0 MapameTpis
remoguHamiku i PutmKr.

HacTynHui1 TecT, AKMi NpoXoaniv 06CTEXKEHI FOHAKM,
6yno Bm3HauyeHHs ®PHM 1a CHM B pexxumi HaB’s3aHOro
puTMmy (TpuBanicTb — 6 xB). MokasHMKom OPHIM € wBKAa-
KiCTb eKCno3uuii CUrHaniB Npu KiNbKOCTi MOMWAOK He
6inblwe 5,5% snpoaosxk cepii, Aka Tpmeae 30 cek. CHIM
BM3HaAYaNM 3a 3ara/ibHO KiNIbKiCTIO MOMMAOK, AKi bynun
OOnyLLeHi 06cTerXKyBaHMMM NPOTATOM BUKOHAHHSA BCbO-
ro TecTy 3a BiZLCOTKOM BiZJ, 3ara/ibHOI KiIbKOCTi CUTHaNiB
y TecTi.

Ha nouaTky, B cepeauHi i B KiHLi MPOXOAXKEeHHsA
LbOro Tecty BumiptoBanun AT Ta BM3HAYa/IM CUHXPOHHO
napameTpu LeHTpasbHOI reMoanHamiku i nepudepin-
HoT (B Nnepegnnivysx).

HacTtynHum Tectom 6yB TeniHr-Tect — BU3HAYEHHSA
OVNHAMIKM TeMniB pyxy KUCTi 4OMiHaHTHOI Ta cyb6a0mi-
HaHTHOI pyKM (no Yepsi), TpuBanictb — no 60 cek, 3 ne-
piofom BigHOBNEHHA 3 XB. 3rigHO 3 MeToAnKOolo, 0bCTe-
eHi ocobu noBuHHI Bynn HamaraTuca niaTpMMyBaTH
MAKCMMA/IbHO MOXK/IMBUIA TEMMN PYXiB KUCTi MPOTATOM
3af.aHoro yvacy. i 4ac BMKOHaHHA TecTy Temn (Kinb-
KiCTb HaTMCKaHb KnaBilli) ¢dikcyBaBCA KOXKHi N'ATb ce-
KYHZ, @ TAaKOX NPOTArom yCi€i TpMBanoCTi TecTy. Bigpasy
NicnA BMKOHAHHA KOXXHOTO MPOXOAMKEHHA TemniHr-tecty
BUMiptoBanu AT i peecTpyBaan peorpamm.

bnok | 3aBepwyBanu BusHavyeHHam J1M M3MP, /N
PB1-3 i PPO, ane BianoBigHi TecT BMKOHYBainCb cyb-
OOMIHAHTHOK pyKot. OAHOYACHO 3 UMM, NPOBOAUAN
peecTpaLito NnapameTpiB remoanHamiku i PUTMKI.

Maemo 3a3HaunTh, Wwo B 6s1oui | ctaH nepudepiiHoi
reMoAnHaMIKN JOCNIAXKYBANN B Nepeannivyyax.

bnok Il — maB Ha MeTi JOCHIAXEHHA 3araibHOro
PiBHA IHTENEKTY Ta AMHAMIKM MOKA3HUKIB LLEHTPaNbHOro
i MO3KOBOrO KPOBOTOKY Nif, 4aCc BUKOHAHHA 06paHoro
HaMM TecTyl4oro 3aBgaHHs (Tect PaBeHa). Len 6aok
npoBOAMBCA cnigom 3a 6nokom | nicns 20-XBUAMHHOI
nepepsu. B KiHLi nepepsn sBumiptosanu AT i peecTpyBa-
2 PET CMHXPOHHO 3 rpyaHoto peorpamoto. B noganbio-
My KibepcnopTcMeH 3HaMOMMBCA 3 IHCTPYKLiE LWOA0
OOCNIAXEHHA 3aranbHOr0 PiBHA IHTENEKTY 3a TeCTOM
PaBeHa Ta npuctynas 6e3nocepegHbo A0 BUMKOHAHHS.
Tect PaBeHa cKnaga€eTbca 3 maTpmu,i 3 60 KapToK, AKi BU-
KOPUCTOBYIOTbCA A7 3aNOBHEHHA MPONYLLEHUX MYHKTIB
i3 3aNponoHOBaHMX BapiaHTiB Bignosigen. Bci KapTKu
po3gineHi Ha n’aTb rpyn (A, B, C, D i E), no 12 KapToK y
KOXKHIiM rpyni. MaTpuLi Ha3MBalOTbCA MPOrPecUBHUMM,
OCKIZIbKM CKNAAHICTb 3aBAaHHA 3pPOCTAE Bif NepLloi Ao
OBaHAAUATOI MaTpULL B KOXKHIl cepil Ta 3ara/siom 3 Kox-
Hoto cepieto. TecTyBaHHA TpuBano 20 XBUAMH, SKLWO 06-
CTEXKYBAHWI He 3aBepLUlyBaB BUKOHAHHSA 3aBAAHHA B KO-
poTWMM TepMiH. Ha 1- XBUAMHI TecTyBaHHA i 5 XBUAWH
BMPOAOB}K BMKOHAHHA TeCTy Ta Yepe3 1 XxBUAKUHY nicna

3aBepLlUeHHA TecTy BumiptoBanum AT i peectpysanu PEN
CMHXPOHHO 3 FPyAHOK PEOrpPamoto.

Baxnueum memoOoM aHani3y yHKYioOHAAbHO20
CmaHy Hepsoso-mM’A30801 cucmemu € enekmpoHel-
pomioepagpis. Bidomo, wo peaynsapHi gizudHi mpeHy-
8aHHA 8 MpaduyiliHux sudax cropmy npu3sooams 00
PYHKYIOHANBbHUX | cmpyKmypHUX adanmayiliiHux 3miH
8 Op2aHi3mi, 8HACNIOOK Y020 36inbWYEMbCA MiyHICMb
ma eHy4Kicme onopHo-pyxosozo anapamy [21]. OOHaK,
HeadeKsamHe HABAHMAMEHHA MPU MpPEHYB8AHHI Moxce
npussecmu 00 YHKUIOHAAbHUX i CMPYKMypHUX ro-
pyweHb, Nos’a3aHuUX 3 OMOPHO-PYXO8UM aNapamom, a
MAaKOX 3 HEPBOBOKD CUCMEMOIO, 8K/IOYHO 3 KOMITPECI-
€0 CTUHHOMO3KO0B8UX HepB8o8UX KOPIHUi8, 30Kpema mno-
epeKko8o-KpUH08020 8i00iny CMUHHO20 MO3Ky [22].
MepeBaxHO cUAAYMIA CNOCI6 KUTTA relimepis aKTya-
Ni3ye HeobXigHICTb BKAOYEHHA B NJaH KOMMJIEKCHOrO
OOCNIAXKEHHs aHanisy ¢ yHKLUiOHaNbHOrO CTaHy cer-
MEHTAapHOro anapaTta MNomnepeKoBO-KPUMKOBOTO BiaAi-
Ny CMIMHHOFO MO3KY KibepCnopTCMEHIB Ta LUBUAKICHMX
NOKa3HMKIB NpoBeAeHHA HEPBOBOTO iMMY/IbCY MO MOTO-
PHUX BONOKHAX HEPBIiB BEPXHIX KiHLiBOK (€/1eKTpoHeMn-
pomiorpadiyHe gocnigkeHHs). 3 EHMI mu noyuHanau
obcTexkeHHA B 610U |l Haworo aocnigXeHHs. B ubomy
610U TaKOX MPOBOAMAN OLLHKY CTAaHY NOCTypasibHOro
banaHcy KibepcnopTcmeHiB 3a gonomorok crabino-
MeTpii — gocniaxKysann ocobamBocCTi GpyHKLIOHYBaHHSA
HEepPBOBO-M’A30BOr0 anapaTy 3a YMOB MepeBa*KHOro
BUKOPUCTAHHA MNEBHOi CEeHCOMOTOPHOI CUCTEMWU ANA
NiATPMMAHHA BEPTUKA/IbHOTO MOJIOXKEHHA Ti/la B CTaHi
BiZLHOCHOrO CMOKOI Ta Nig, BN/IMBOM pi3HUX daKTOpIB,
B TOMY YMCAi i KOTHITUBHOIO HaBaHTaXKeHHA. [lo 610Ky
Il 6yno BKAOYEHO TAKOXK BUMIPHOBAHHA CUAN BEUKUX
rpyn m’ssiB Tyny6a Ta KiHLiBOK.

EHMI-gocnig»KeHHsA [03BONAE BUABUTU MOMKIUBI
®YHKUIOHaNbHI Ta CTPYKTYpHi MOpyLeHHA HepBOBO-
M’A30BOi CMCTEMW, @ TAKOX BM3HAYUTM 0COBAMBOCTI
bYHKLiOHYBaHHA HEPBOBO-M'A30BOro anapary y Kibep-
CMOPTCMEHIB, WO CNeLianisyroTbCa B Pi3HUX irpoBuMX
KaHpax. BiaxuneHHa EHMI-napametpis Big Hopmu
MOXYTb CNOCTEPIraTUCA BHACAIAOK BM/IMBY Ha CMMHHO-
MO3KOBI HEPBU KPUMKOBOTO CM/IETIHHA KOMMAEKCY YWH-
HUKIB — KOMMpeCii, iwemii Ta rinokKcii, Wwo matoTb micue
npv cMHAPOMI M’Aa30B01 BoKaaM MixKxpebLeBux ANCKiB
abo BHacnifoK Komnpecii nepndepmnyHnx HepsiB pPos-
TalWOBaHUMM MO XOA4y HepBiB riNepTOHIYHUMMN M’ A3amM
Ta30BOro noscy abo HUMKHIX KiHLiBOK [22].

Hapasi BigbyBaeTbcA aKTUBHE BUBYEHHA BNAWBY Ji-
HIMHOTO NMPWCKOPEHHA HA OPraHi3m NAMHU, 30Kpema
Ha remoguHamiky [23, 24]. lemoanHaMiUYHi epeKTH no-
MipHUX NPUCKOPEHb Y AeAKMX BUAAX CNOPTY BKpaW mno-
raHo BMBYEHi i NpaKTUYHO nepebyBatoTb Mo3a yBarow
¢isionoris [23, 25]. B ymoBax TpeHyBa/ibHOI i 3marab-
HOI AiANbHOCTI B KibepcnopTi relimepun nepeBakHy b6inb-
LWiCTb CBOrO Yacy NPOBOAATL Y BipTya/IbHOMY NPOCTOPI i
3a3HalOTb BMJIMBY YABHUX MPUCKOPEHD, WO TAaKOX MOXe
NO3Ha4yaTMCA Ha MOKA3HMKAX LLeHTPaNbHOI i uepebpanb-
HOT remoguMHamikM. OgHMM 3 HeraTUBHUX GaKTopiB, AKi
MOYTb MPU3BOAUTM A0 iHBaNiQHOCTI, € BNIUB HeaaeK-
BATHOrO BECTUOYNAPHOrO HaBAHTAXKEHHA Ha OpraHiam
[26].

Peakuia opraHiamy Ha BecTMbynspHi nogpasHUKM
OyKe pi3HOMaHITHA i oxone QYHKLIOHYBAaHHA Npak-
TMYHO BCiX opraHiB i cucrem. CrabinomeTpuyHi gocni-
OXEHHA [03BOJIAITL OLIHUTM MOCTypPanbHUIM BanaHc
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y CTaHi CNoKol, 3MiHM Micna i3MYHMX HaBaHTAXKeHb
pi3HOI iHTEHCMBHOCTI Ta CMNPAMOBAHOCTI, BTOMM abo
TPaBMYyBaAHHS, CTaH BECTMOYNAPHOT CMCTEMM OpraHiamy
CNOPTCMEHA, @ TAKOXK ePeKTU PISHUX TPEHYBaNbHUX i
peabiniTayinHux nporpam [27, 28].

MoKa3HMKM CcTabinoMmeTpUYHOro AOCAIAMKEHHS, 30-
Kpema acMmeTpis LeHTPY TWUCKY CcTon y GpOHTanbHIN
NAOLWMHI Ta MepeMilLeHHA LEHTPY TUCKY CTOMN NPU 3MiHi
no3n Tina BMKOPUCTOBYHOTb AK AiarHOCTUMYHI KpuTepii
bYHKLiOHYBaHHA HepBOBO-M’'A30BOI CMCTEMM, WO A0-
3BOJIIE BYAaCHO BUABUTU NOABY NEBHUX NepeanaTonoriy-
HWX CTaHiB ONMOPHO-PyXxoBOro anaparty [29].

[aHi, oTpMmaHi nig 4ac BUMIptOBaHHA M A30BOI
CUAN, MOXKYTb HaZaTW BaxKAUBY iHGOpMaLLito NPo cTaH
M’A30BUX rpyn Tyny6a, BEPXHiIX Ta HUMKHIX KiHLIBOK,
N1e4yoBOro Nofcy, a came Npo BiAMOBIAHICTb MOKA3HU-
KiB cMAN pedepeHTHUM 3HAYEHHAM, CTyMiHb iX acume-
TPUYHOCTI, @ TAKOX NPO MOX/INBI O3HAKM NAaTONOTYHOTO
CTaHY CKeNIeTHO-M’A30B0Oi CUCTEMM, BUKIMKAHOTO CUAA-
YMM CNOCOBOM XKUTTA KibepcnopTCMeHiB.

Takox 6yno npoBefeHO BM3HAYEHHA KOMMO3WULLiM-
HOro CK/iady Tina KibepcrnopTcmeHiB. 3a [A0MOMOrow
bioimnegaHcomeTpii, @ came CermeHTapHOro aHanisy,
MOYHa BMABUTM acMMETPIl0 M'A30BOT Macu B OKpPeMMX
KiHLiBKAX, AKQ MOe CYTTEBO BM/IMBATM Ha TEXHIKY BU-
KOHAHHA pyXiB, NPM3BECTU [0 3aXBOPHOBAHHA OMOPHO-
pyXOBOro anapary Ta [0 TPaBMyBaHb.

TakMmM 4YMHOM, ANA HAWOi rpynu AOCAiSKYBaHUX
MOHITOPUHT QYHKLIOHANIbHOTO CTAHy OpraHiamy € ayxe
BaXK/IMBMM aCMeKTOM [iarHOCTUKM O PAHHbOIO BUAB-

NIeHHA rnopyLeHb Ta 36epeeHHA 340poB’A, Yepes Te,
Wo pia iXHbOI AianbHOCTI Nepenbayae MasOPyXOMMit
Cnocib KutTa.

BuUcHOBKMU._

Hamu 3anponoHOBaHO HOBUI CUCTEMHUIA Miaxig Ao
OiarHOCTMKM GYHKLiOHaNbHOro CTaHy Kibepcnoptcme-
HiB, WO MOJIATA€E B iHCTPYMEHTAa/NbHOMY AOCAIAMKEHHI
®i3ioNoriYHNX Ta aHTPOMOMETPUYHMUX MOKA3HUKIB, AKi
MaloTb HalbBiNbLIKIA BNANB Ha ePpEeKTUBHICTb CNOPTUBHOI
AianbHoCTi reMmepis. Po3pobsieHo i anpoboBaHoO NpoTo-
KON AOCNIAMeEHHA, WO CKAagaeTbea 3 3-x 6/10KiB: 610K
| — ncuxooisionoriyuHe obcTeXKeHHA KibepcnopTcMeHiB 3
OAHOYACHUM LOCAiAXKEHHAM BapiabenbHOCTI cepLeso-
ro PUTMy Ta CTaHy LLeHTPanbHOI i nepudepnyHoi remo-
OMHaMIKM B BEPXHIX KiHUiBKax; 6/10K || — gocnigskeHHA
3aranbHOro PiBHA iHTeNIeKTY 06CTEXKYBaHUX B NOEAHAHHI
3 AOCNIAKEHHAM peaKu,ii MO3KOBOI i LeHTPanbHOI remo-
OMHAMIKM Ha iHTeNneKTyanbHe HaBaHTaxkeHHA; 6n0k Il
— efleKTpoHenpomiorpadiyHe Ta ctabinomeTpuyHe ao-
CNiAMKEeHHSA, BUMIPIOBAHHSA CUIM BEIMKUX TPYN M'A3iB Ty-
ny6a Ta KiHLIBOK, BUSHAUYEHHA KOMMNO3ULIMHOIO CKAagy
Tina.

MepcneKkTMBM NOAANbLUUX [OCNIAKEHD.

MonsratoTb y BNPOBagKeEHHI pPo3pobieHOro Hamum
NPOTOKO/lY KOMMAEKCHOTO ObCTeXeHHA yHKLiOHaNb-
HOTO CTaHy CepLeBO-CyAUHHOI, HepBOBO-M’A30BOI
cUCTeM Ta CTaHy ncuxoodizionoriyHmx dyHKLiN y pocni-
O)KEHHA 33 y4acTio CMOPTCMEHIB, WO chneLianisytoTbea
y KibepcnopTi, ANA paHHbOI AiarHOCTUKKU MOPYLUEHDb Ta
36epeKeHHn 340poB’s KibepcnopTcMeHiB.
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PO3POBKA MPOTOKONY AOCNIAMEHHA ®YHKLIOHANBHOIMO CTAHY CEPLEBO-CYAUHHOI, HEPBOBO-
M’A30BOI CUCTEM TA CTAHY MCUXO®I31I0/1I0TNYHUX GYHKLINA KIBEPCTOPTCMEHIB

Nyup 10. N., Nlyk’aHuesa I. B., bakyHoBcbKuii 0. M., ®egopuyk C. B., Konocosa O. B.

Pestome. Memoto docnioxeHHsA byna po3pobka Ta anpobalia NpoTOKoNY AOC/IAKEHHA PiBHA CNOPTUBHOI Npa-
LLe34aTHOCTI KibepcnopTCMEHiB, AKMI BKtOYAE B cebe OLiHKY aHTPOMOMETPUYHMX NMOKA3HUKIB Ta GYHKLOHANbHOTO
CTaHy HepBOBO-M'A30BOT CUCTEMM | NPOBEeAEHHA PAAY TECTIB A8 BU3SHAUYEHHA CTaHy ncmuxodisionorivHmx GyHKLIN Ta
piBHA iHTENEKTY B NOEAHAHHI 3 0AHOYACHMM A0CNIAKEHHAM i3ioNoriyHol LiHM CTaHAAPTHUX A030BaHUX HAaBAHTa-
YKeHb Ha IHTENEKT Ta CEHCOPHO-MOTOPHY chepy 3a NOKasHMKaMK BapiabenbHOCTI CepLLeBOro pUTMY Ta LLeHTPabHOT
i perioHanbHOI reMoAMHaMIKW. BU3HaueHHA napameTpiB remoauHamikm obcTerkeHmx KibepcnopTcmeHis NpoBoam-
niocs 3a gonomoroto peoeHuedanorpadii (PEF) y FM- Ta OM-BiaBeaeHHsX, TeTPanoNapHOi rpyaHoi imneaaHcHol
peonneTtusmorpadii (FPT), peosasorpadii BepxHix KiHWiBOK (PBI) Ta puTmokapaiorpadii (PKI) nig yac BUKOHAHHSA
crnopTcMmeHamm NcnxodisioNoriyHMxX TecTiB (3 BUKOPUCTAHHAM AiarHOCTUYHOTO Komnekcy «/iarHoct-1» po3pob-
HUKM M. B. MakKapeHKo, B. C. /lusory6) i Tecta PaBeHa. TakoxK npoBoauaoca enektpoHenpomiorpadiuHe (EHMT) i
cTabifiomeTpuyHe AOCAIAMKEHHS, BUMIPIOBAHHA CUAN BEIUKUX rpyn M’ A3iB Tyny6a Ta CTerHa, aHani3 KOMMNOHEHTHOTO
CKnagy Tina.

Pesynbmamu. JocniayKeHHA cknafgaeTbea 3 3-x 6710KiB: 610K | — ncuxodisionorivHe obcTexkeHHA Kibepcnop-
TCMEHIB 3 OIHOYACHMM AOCNIAKEHHAM BapiabenbHOCTI CEpLEBOro PUTMY Ta CTaHy LeHTpanbHoi i nepudepuyHoi
remogMHaMiKM B BEPXHIX KiHUiBKax; 6/10K || — gocnigKeHHsA 3aranbHOro piBHSA iHTENEKTY 06CTeXKyBaHUX B MOEAHAH-
Hi 3 JOCNIAMEHHAM peaKLii MO3KOBOI i LeHTPa/ibHOI reMOAMHAMIKN Ha iHTeNeKTyasibHe HaBaHTaXKeHHs; 610K Il
— eNekTpoHeripomiorpadiyHe Ta cTabinomeTpuUHe AOCAIAKEHHA, BUMIPIOBAHHA CUAN BEAUKUX TPYN m’A3iB Tyny6a
Ta cTerHa. Mix LMMK eTanamu TpuBaau HEBEIMKI NepepBu Ans BiANOYMHKY (5-15 xBuanH). OKpemo nposoamaocs
QHKETYBaHHSA Ta BU3SHAYEHHA KOMMO3MLIMHOro cKnaay Tina.

BucHosKu. 3a pesynbratamu poboTtn 6yno po3pobseHo MPOTOKON AOCNiAKeHHA BapiabenbHOCTI cepueBoro
PUTMY Ta CTaHy LEHTPasbHOI i NnepudeprnyHOi reMoanHaMIKM B BEPXHIX KiHLiBKAX, 3ara/ibHOro PiBHA iHTENEKTY 06-
CTEXYBAHUX B NOEAHAHHI 3 AOCNIAXKEHHAM peaKLii MO3KOBOI i LLlEeHTPaZIbHOT reMOAUHAMIKM Ha iHTeNeKTyabHe Ha-
BaHTa)KeHHs, pYHKLIOHANbHOro CTaHy HEPBOBO-M’I30BOi CUCTEMU, MOCTYpanbHOro banaHcy, ctaHy ncuxodisionoriy-
HUX GYHKLi KiBepcnopTCMeHiB, CUIM BEAMKUX TPYN M’A3iB Tyayba Ta cTerHa, a TaKOXK BU3HAYEHHA KOMNO3ULLIAHOTO
CKaay Tina.

KntouoBsi cnoBa: peorpadis, cTaH ncuxodisionoriyHnx GyHKLiN, enekTpoHeripomiorpadin, ctabinometpin, Kibep-
cnopr.

DEVELOPMENT OF A PROTOCOL FOR THE STUDY OF THE FUNCTIONAL STATE OF THE CARDIOVASCULAR AND
NEUROMUSCULAR SYSTEMS AND THE STATE OF PSYCHOPHYSIOLOGICAL FUNCTIONS OF E-ATHLETES

Luts Yu. P., Lukyantseva H. V., Bakunovskyi O. M., Fedorchuk S. V., Kolosova O. V.

Abstract. The purpose of the study was the development and approval of a protocol for researching the level of
sports performance of cyber-athletes, which includes the assessment of anthropometric indicators and the func-
tional state of the neuromuscular system and conducting a number of tests to determine the state of psychophysi-
ological functions and the level of intelligence in combination with a simultaneous study of the physiological price of
standard dosed loads on the intellect and sensory-motor sphere according to indicators of heart rate variability and
central and regional hemodynamics. The hemodynamic parameters of the examined e-athletes were determined
using rheoencephalography (REG) in the FM and OM leads, tetrapolar thoracic impedance rheoplethysmography
(GRG), rheovasography of the upper extremities (RVG) and rhythmocardiography (RCG) during the athletes’ perfor-
mance of psychophysiological tests (using the diagnostic complex “Diagnost-1”, M.V. Makarenko, V.S. Lyzogub) and
Raven’s test. An electromyographic and stabilometric study, measurement of the strength of large groups of trunk
and thigh muscles, and analysis of the component composition of the body were also carried out.

The results. The study consists of 3 blocks: block | — psychophysiological examination of cyber-athletes with a si-
multaneous study of heart rate variability and the state of central and peripheral hemodynamics in the upper limbs;
block Il — study of the general level of intelligence of the examinees in combination with the study of the reaction of
cerebral and central hemodynamics to intellectual load; block 11l — electroneuromyographic and stabilometric study,
measuring the strength of large groups of muscles of the trunk and thigh. Between these stages there were small
breaks for rest (5-15 minutes). Questionnaires and determination of body composition were conducted separately.

Conclusions. Based on the results of the work, a protocol was developed for the study of heart rate variability and
the state of central and peripheral hemodynamics in the upper limbs, the general level of intelligence of the exam-
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inees in combination with the study of the reaction of cerebral and central hemodynamics to intellectual load, the

functional state of the neuromuscular system, postural balance, state of psychophysiological functions of e-athletes,

the strength of large groups of muscles of the trunk and thigh, as well as determining the composition of the body.
Key words: rheography, state of psychophysiological functions, electroneuromyography, stabilometry, e-sport.
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