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EEG-CORRELATES OF ANXIETY OF STUDENT YOUTH IN THE
REALITIES OF THE EXTREME SITUATION OF MARTIAL LAW

Relevance. It is known that anxiety caused by an extreme situation can provoke chronic stress and
the development of various somatic diseases. At the same time, there is no comprehensive information about
EEG patterns in young people experiencing anxiety in the modern realities of Ukraine. The article deals with
the peculiarities of the brain functioning of students with different levels of anxiety in the conditions of
extreme situation of martial law. It is assumed that the level of anxiety of students while studying at a higher
education institution in the extreme situation of martial law can affect the functioning of the brain. Extreme
situation was understood as complicated conditions of educational activity: day and night air raids, mixed
form of education, uneven workload, etc. The purpose of the research is to find out the peculiarities of brain
functioning according to the indicators of its electrical activity in students with different levels of anxiety
during an extreme situation of martial law. Research methods. The method of electroencephalography
(EEG) was used to study background EEG patterns and record cognitive evoked brain potentials Psqo of the
auditory modality and determine the levels of reactive (RA) and personal (PA) anxiety. The study was
conducted with the participation of 38 practically healthy male students aged 17-19 years. A correlation
between EEG power and RA levels was found. Results of the research. The correlation analysis between
EEG wave power and RA levels revealed the existence of a relationship between them, especially in the low-
wave range, where correlations were found in four cortical loci. It was found that students with high anxiety
were characterised by significantly lower reactivity of brain mechanisms compared to their peers with lower
levels of anxiety. The low level of brain reactivity in students with high anxiety was observed at all stages of
evoked brain activity, and their EEG was characterised by a low-amplitude pattern. The analysis of the
amplitude characteristics of N;-P, and P»-N. revealed the existence of a significantly lower power of the
interpeak intervals of the EEG in individuals with high anxiety compared to subjects with medium and low
anxiety gradations. The obtained results can be useful for creating new approaches to preventing and
overcoming anxiety as a consequence of the impact of an extreme martial law situation.

Keywords: psychophysiological functions, anxiety, electroencephalography, evoked brain activity,
extreme situation, martial law.

Introduction. Among various problems that have recently been of concern to modern
scientists, the issues of social anxiety and stress management have become a priority. As a result of
constant air raids, forced displacement, shelling, deaths of relatives, etc., Ukrainians' anxiety is
increasing, their neurological status is deteriorating, and somatic morbidity is rising. It is known
that high anxiety, which lasts for a long time, provokes the development of chronic stress, which
can have serious consequences: constant fatigue, insomnia, aggressiveness, low productivity,
impaired attention and memory, lability of behavioural strategies, etc. The functioning of many
physiological systems is disrupted, in particular, the central nervous system (CNS), which
undergoes dangerous changes [11, 26].
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The need to restore impaired functions, prevent and treat neuroses and their complications,
and develop depressive states makes it important to understand the mechanisms of brain
functioning in stressful situations, as well as to find new algorithms to mitigate the impact of
excessive anxiety on the psyche of the younger generation. According to the researchers, high
anxiety and the associated increase in morbidity, loss of interest in life and learning, the threat of
new unpredictable symptoms and disability are challenges that need to be addressed today [4, 6].
The authors are concerned about the danger posed by the growth of anxiety among the civilian
population, in particular among students, which can have devastating consequences for the
country's future [5, 12].

It has been proven that personal anxiety is a relatively stable individual characteristic that
can be used to judge a person's tendency to worry, and reactive (situational) anxiety reflects
emotions of tension, anxiety, worry, irritation or nervousness [6, 22]. It is known from the literature
that the level of anxiety and its variations in university students have certain features that may be
associated with adaptation to the educational process, balance of nervous processes, formation of
attitudes towards the future field of professional activity, etc. At the same time, there is currently no
comprehensive information on EEG patterns in relation to anxiety. While some authors insist on the
desynchronisation of EEG rhythms and the predominance of B rhythms under these conditions,
others point to the dominance of 6 waves [15, 27]. Thus, the electrophysiological correlates of
anxiety in stressful situations as markers of the level of physiological processes have not been
studied sufficiently, which has led to the relevance of our study.

Statement of the problem and purpose of the study. One of the priorities of the national
education system in the context of European integration is the formation of a professionally
competent and psychologically healthy personality. The educational process of student youth in
today's realities is characterised by intense mental activity, high pace of the educational process, a
variety of experiences of life situations, high learning requirements, forced mixed forms of
education (full-time, distance, online) against the background of the negative realities of martial
law. All this can lead to increased anxiety among students, creating additional stress on the central
nervous system [23].

Anxiety, as an individual trait, reflects a person's persistent tendency to experience strong
feelings for insignificant reasons. The body of an anxious person functions in the mode of constant
expectation of negative events, which is manifested in behavioural strategies characterised by
disorders of self-preservation processes, adaptation to changing living conditions, and depletion of
psychophysiological reserves [4]. It is important to remember that the material basis of a person's
full life is the optimal course of certain physiological processes aimed at ensuring various functions:
mental, motor, metabolic, etc.

Anxiety at the physiological level is manifested by changes in the functioning of many
visceral systems (increased heart rate, blood circulation, respiration) and the central nervous system,
in particular the brain. During anxiety, there is an increase in the overall excitability of the nervous
system, a decrease in the thresholds of sensitivity to irritating stimuli, and a shift in the emotional
background to a negative plane [6, 12].

The authors point out that the development of anxiety may be an indicator of insufficient
restructuring of psychophysiological mechanisms. Increased activation of the nervous system
initiates the development of inadequate behavioural strategies and causes symptoms of fear and
anxiety [10, 25]. It is important to define human psychophysiological adaptation as the ability to
adapt to changing conditions of existence and withstand the pressure of existing or imagined
circumstances of the world around us [7, 21]. Disclosure of the manifestation of anxiety properties,
scientific substantiation of the physiological basis of stimulus perception, consideration of
performance, clarification of the role of the central nervous system opens up opportunities for
revealing the mechanisms of body functioning, gives a chance to find ways to optimise the psycho-
emotional background by reconfiguring the brain, etc.
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Our working hypothesis was that the level of anxiety in students while studying at higher
education institutions (HEIs) in an extreme situation of martial law as a threat to health and life
itself [4] has certain characteristics that can correlate with the peculiarities of brain functioning.

The purpose of our research was to find out the peculiarities of brain functioning based on
the indicators of its electrical activity in students with different levels of anxiety during an extreme
martial law situation.

Organisation and methods of the study. In accordance with the aim, we studied cognitive
evoked potentials (P3o00) by electroencephalography and levels of reactive (RA) and personal (PA)
anxiety by means of a questionnaire. The study was conducted with the participation of 38
practically healthy young men aged 17-19 years, 3rd year students of Bohdan Khmelnytsky
National University of Cherkasy, who had no pathologies of the auditory, endocrine, nervous
systems and traumatic brain injuries. The study was conducted over a 6-month period (from
October 2024 to March 2025) in compliance with bioethical standards and the provisions of the
Declaration of Helsinki (1975, 1996-2013) with the prior consent of the subjects after they were
informed of the purpose, duration, and procedure of the study.

The EEG was recorded with a computerised encephalograph "NeuroCom™ by HAI Medica
in 19 leads with symmetrical electrode placement according to the international system 10-20 at
rest in a shielded sound and light-insulated chamber in a sitting position. The combined ear
electrode was used as a reference electrode. EEG recording during each stage of the experiment
lasted 40 s. The signal analysis time was 4 s, the sampling frequency was 500 Hz, and the overlap
was 50%. The frequency filters were in the range of 0.5 Hz (for low) - 45 Hz (for high). The
power of brain biocurrents in the a-, B-, and 06-frequency ranges in all leads was assessed using
the NeuroCom software.

The study of evoked potentials (EPs) was carried out on the same computer system. For this
purpose, sound stimulation of the right and left ears was performed for 50 ms with a sequence
period of 1-2 s, with an intensity of 75-85 dB in the state of closed eyes. The tone frequency of the
meaningful stimulus was 2000 Hz, and that of the irrelevant stimulus was 1000 Hz. The appearance
of the stimuli in the series was pseudo-random (for every 10 non-significant stimuli, 2-3 significant
stimuli were generated). The analysis period was 750 ms. The subject had to pay attention to,
recognise and count one of the stimuli (the significant one), which was presented less frequently.
The pre-stimulus time interval (about 200 ms) was analysed. The number of averages for the salient
stimuli was close to 30, the frequency band was 0.5-50 Hz. Responses to salient stimuli were
assessed by verifying the Psgo component by comparing responses to salient and non-salient stimuli.
It was believed that responses to a significant stimulus contain medium-latency components, as well
as the P30 cognitive complex itself. The latency and amplitude of the components P1, N1, P2, N2, P3,
N3 between peak latencies P1-Ni1, Ni-P2, P2-N2, N2-P3, and the duration of the P wave were
assessed. All subjects were right-handed.

To identify the levels of reactive (RA) and personal (PA) anxiety, the subjects were offered
to complete a questionnaire based on the Spielberger-Khanin questionnaire [2, 25]. The statistical
processing of the results was carried out by methods of mathematical statistics using Microsoft
Excel 2010 software packages. The reliability of changes and differences between comparative
values was assessed by the Student's t test for difference, nonparametric Wilcoxon-Mann-Whitney
U test. Differences with P values < 0.05 were considered significant.

The results of the study and their discussion. It is known that anxiety is an individual
quality of a personality characterised by a tendency to excessive worry, acute perception of stress
factors, experiences associated with expected troubles, failures, threats, and the thought of
inability to adapt to new conditions of existence. The authors agree that anxiety, as a normal
emotional response to negative events, is involved in the formation of an adequate response of the
body, capable of mobilising energy resources to overcome adversity [6, 10]. At the same time, a
high level of anxiety or its duration can disrupt the psychophysiological status of a person and
cause fatigue, the development of somatic diseases, and neurological disorders [12].
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In accordance with these views, we analysed the anxiety of the students under study during our
6-month study (Table 1).

As can be seen from the table, the results of the Spielberger-Khanin test at the beginning of
the study were close to high levels (in the case of both RA and PA). The PA score did not exceed 45
points, and the average RA score was not less than 36 points. Over time, in most of the subjects, the
studied anxiety indicators increased, and at the 6th month of the study they acquired the status of
high (P < 0.05). Thus, the increase in the level of PA was 30.6 %, while the increase in RA was
62.8 %. In addition, it should be noted that many answers in the questionnaires of the subjects
contained information about an increase in the number of cases of deterioration of health, low
activity, and the prevalence of bad mood, which indicated the possibility of developing fatigue and
exhaustion.

Table 1.
Indicators of personal and reactive anxiety of the subjects
Investigated October 2024 March 2025 Reliability of
indicators (scores) X+m X+m differences
PA 41,8+3,2 54,6+3,6 P <0,05
RA 37,7+2,6 61,4+3,2 P <0,05

According to the data we obtained from students at the end of the study, the levels of both
RA and PA were high and did not meet the generally accepted norm [1, 6]. Our results are in line
with the findings of other researchers who emphasise that a significant proportion of the adult
population has shown a clear trend towards increased anxiety after Russia's unprovoked full-scale
invasion of Ukraine [23, 26].

This increase in anxiety was probably caused by the events of the hot phase of hostilities
and the associated development of psychological discomfort. After all, from October 2024 to
March 2025, according to official statistics (https://map.ukrainealarm.com), an average of 3 to
21 air alerts were announced per day in Cherkasy region, which could last from 30 minutes
to 3 hours or more. The number of alerts was at least 6 every day. In October 2024 alone, there
were 300 air raids in the middle of the school week (Wednesday-Thursday). But even on the
weekend of this month (Sunday), the occupiers terrorised the civilian population of the region at
least 99 times, creating an atmosphere of intimidation and danger of arrivals. Approximately the
same situation occurred in the following months, which may have contributed to the increase in
anxiety among students.

Our research revealed a high level of anxiety in 39.2% of the respondents, a medium level in
31.4%, and a low level in 28.6%, which allowed us to form three groups according to RA: with
high, medium and low levels. The first group included 15 young men with a high level of RA, the
second group consisted of 12 peers with an average level of RA, and the third group included
11 young men with a low level of anxiety.

It should be noted that anxiety is closely related to the functioning of the limbic system. The
amygdala, as its component, regulates emotions such as aggression, fear, and anxiety. It is this brain
structure that is responsible for controlling affective reactions, recognising stimuli and evaluating
them. Powerful neural afferentation from the amygdala to the frontal cingulate cortex can cause
fluctuations in the perception of emotional information [8, 19], and lead to the development of
feelings of fear and anxiety [14]. Also, based on current views that EEG is an integrative
characteristic of brain functioning that reflects the activity of many neuronal groups [13], we
analysed the background electrical activity of the brain of the students under study at the initial and
final stages of our study in groups allocated by RA levels. The analysis of the EEG wave power in
each group at the beginning of the study showed that in the resting state with eyes closed, it was
within the normal range for all subjects. At the same time, there were significant differences
between the waves of the high-frequency range of individuals with different levels of RA in the
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frontal-central and temporal cortex (P < 0.05) (Fig. 1). People with an average level of RA took an
intermediate position.

As can be seen from the figure, opening the eyes caused a decrease in the power of a-waves
(by 39.3% in subjects of the 1st, 44.7% of the 2nd and 32.4% of the 3rd group, respectively), and
was also characterised by significant fluctuations in the power of B-band waves. In subjects with
low RA, similar changes were recorded in the anterior and posterior cortex. It is likely that such
dynamics of a- and PB-wave power was associated with an increase in the afferent flow of
information and an increase in energy demand [13].

45 *4

40

35

# #
30

25

uva2
H=

20 f};

15 —

1 o - waves 2 1 B - waves 2

|:| - 1st group, |:| - 2nd group, |:| - 3rd group

Fig. 1. Power of EEG oscillations in the a- and f-bands in the state with eyes closed (1) and
with eyes open (2) in individuals with different levels of reactive anxiety; * — significance of
differences P < 0.05 relative to the indicators in their group, # — P < 0.05 relative to the indicators
with eyes closed in their group.

In general, a comparison of the EEG power indices of the study groups recorded at the
beginning and end of the study revealed a decrease in the range of a-waves and a marked
increase in 0-rhythmicity as markers of anxiety [11, 17], which was more pronounced in the
first group. According to the authors, the feeling of anxiety is accompanied by the appearance
of © waves in the central cerebral cortex [15]. At the same time, it is known that the state of
anxiety can be manifested by desynchronisation of the main alpha rhythm and a decrease in its
amplitude [18].

Our correlation analysis between EEG wave power and RA levels revealed the existence of
a relationship between them, especially in the low-wave range, where correlations were found in
four cortical loci (P < 0.05-0.01) (Fig. 2). This suggests that anxiety can significantly change the
functional state of the cortex and subcortical structures of the brain, as well as "reconfigure"” the
relationships between them. The dominance of the slow-wave range of EEG characteristics in
subjects with a higher level of RA may indicate exhaustion and an increasing deficit of reserve
energy capabilities of the "anxious" brain.

Thus, our results probably indicate the existence of functionally different strategies for
processing auditory information and forming a brain response in subjects with different levels of
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anxiety, as well as a faster rate of nerve impulse transmission and response formation in low-
anxious subjects compared to those with higher RA gradations.

REACTIVE ANXIETY

720 RN

Fi, F2 01, O2 Cy, C
r=0,31 r=-0,28 r=0,33

Ty, T2
r=-0,25

Fig. 2. Correlations between the power of the subjects' EEG waves in the 0-range.
Notes: only significant relationships are shown (p<0.05-0.001).

It is obvious that anxiety can make significant adjustments to the functioning of the cortex
and subcortical structures of the brain, and affect the establishment of synaptic contacts between
neurons. We assume that the dominance of the slow-wave range of EEG characteristics in
individuals with high anxiety may demonstrate the limited capabilities of the brain of a person in an
extreme martial law situation, which will interfere with the perception, differentiation of sound
stimuli and synthesis of brain responses to stimuli.

To test this hypothesis, we analysed the dynamics of evoked brain activity as a total
indicator of its bioelectrical activity, which can be used to judge in more detail the possibility of
developing an adequate response under conditions of increased stress. It was found that the latent
periods of some components o f auditory ERs in individuals with high RA were longer than in
subjects with medium and, especially, low anxiety. While the comparison of P1 components of
individuals of different anxiety groups did not reveal any significant differences, the latency of the
P> component was lower in medium- and low-anxious subjects of the second and third groups,
respectively (P < 0.05) (Table 2).

Table 2.
Difference in the median latency periods of the components of the evoked cognitive
potential Psoo of the auditory modality in subjects with different levels of RA

Differences between the indicators of individuals with different levels of
Components of EPs RA (4, %)
high — medium high - low medium - low
P: 9,75 (+) 10,53 (+) 9,89 (-)
P 12,8* (+) 45,6 (+) 28,1* (+)
Ps3 24,9* (+) 55,6** (+) 31,4* (+)

Notes for Tables 2 and 3: * - significance of differences P < 0.05, ** - P < 0.01;
"""+ - respectively, shorter or longer latency period relative to the comparison group.

It is accepted that the early components of the EPs, such as P: and P2, reflect the
unconscious perception and deployment of the initial stages of nonspecific processing of the
stimulus auditory signal [11]. On this basis, our results may indicate the benefit of faster stimulus
perception and higher cortical cell reactivity in subjects with lower RA at the early stages of
response formation. This may also reflect the ability of a "relatively low-anxiety" brain to activate
more neurons, establish synaptic connections between them more quickly and in greater numbers,
intensify the processes of excitation irradiation along neural circuits, and turn on fast sensory
fibres, lemniscus projection systems, and subcortical cortical structures [9, 14]. Similar results
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were obtained in relation to the latency period of the Ps component, which demonstrated a
significant slowing of cerebral reactivity in response to auditory stimuli in subjects with high
levels of anxiety (P<0.01). It is known that the P3 wave is a reflection of the analytical processes
of the brain responsible for the conscious specific processing of information in the primary and
secondary cortical areas of the cerebral hemispheres. Thus, the total brain response time in
subjects with lower anxiety did not differ significantly from the norm, although it was slightly
shorter (by 60-80 ms). In contrast, the total latency of the analysed Psoo peaks of the subjects of
the first group with a high level of RA was 2.3 times higher (P < 0.05). It should be assumed that
a significantly longer latency period of the Ps component of highly anxious subjects may indicate
a smaller number of activated synaptic connections, a lower rate of nerve impulse transmission,
and a slower mediator function.

According to modern views, the late components of evoked brain activity reflect the work of
nonspecific nuclei of the thalamus, reticular formation, limbic and other multitasking nonspecific
brain systems [16, 19, 24]. Probably, a high level of anxiety "paralysed" the perception of the
stimulus, inhibiting the transmission of nerve impulses, which led to a paradoxical effect in the
work of brain mechanisms, manifested by inadequately low reactivity in response to stimuli.

The analysis of the amplitude characteristics of N1-P2 and P2-N2 revealed the existence of a
significantly lower power of the interpeak intervals of the EPs in individuals with high anxiety
compared to subjects with medium and low anxiety gradations, whose indicators almost
corresponded to the norm accepted in psychophysiology (Table 3).

Table 3.
Difference in the median amplitudes of the components of the evoked cognitive
potential P3oo Of the auditory modality in individuals with different levels of RA

Differences between the indicators of individuals with different levels of
Components of EPs RA (4, %)
high — medium high - low medium - low
P: 6,33 (-) 5,46 (+) 6,58 (+)
P 15,8* (-) 27,4* (-) 17,6* (+)
Ps3 53,4* (-) 73,5** (-) 24,3* (-)

It is possible that the low power of the studied interpeak intervals of the EPs in the
subjects of the first group is indicative of the suppression of brain activation capabilities by
stress factors and the unfolding of adverse morphological and functional changes in the
central nervous system. It should be noted that stimulation with simple single-tone auditory
stimuli, to which the brain response was formed, cannot be very demanding in terms of
activating neural reserves or forming synaptic connections, because in the early stages of
perception, the nature of the stimulus is not yet assessed. Probably, the high level of anxiety
made it impossible for the brain to respond adequately due to the dominance of inhibitory
processes. At the same time, the longer latency of both the early and late components of the
EPs and the low power of their amplitude in highly anxious subjects indicated a relatively
slower rate of nervous processes at all stages of information processing and response
formation and the exhaustion of energy reserves.

The results of the research open up new opportunities for physiological monitoring of
anxiety, preventing the development of depressive states and neurological dysfunctions that may
arise as a result of extreme martial law situations. They can also be useful in improving existing
approaches to preserving the mental health of students.

Conclusions.

1. The reactivity of brain mechanisms in students with high anxiety compared to those with low
anxiety gradations was found to be significantly lower (P < 0.05).
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A correlation between EEG power indices and RA level was found. In the low-wave range, the
correlation was found in four cortical loci (P <0.05-0.01).

It was found that the EEG of subjects with high RA is characterised by a low-amplitude
pattern.

Highly anxious individuals have a lower level of brain reactivity at all stages of evoked brain
activity.

The obtained results may be useful for creating new approaches to preventing and overcoming
anxiety as a consequence of the impact of the extreme situation of martial law.
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Kosans K. I'., Xomenxo C. M., IOxumenxo JI. 1.

EET-xopenamu mpugoxcnocmi cmyoeHmcbKoi Mo100i 6 peaniax eKcmpemanibHoi
cumyauii 60EHHO20 CMany

Y ecmammi posensoaromvca ocobausocmi QyHKYIOHY8AHHS 20JI08HO20 MO3KY CMYOeHMIs i3
PIBHUM pIBHEM MPUBOICHOCMI 8 YMOBAX eKCMpPeMAalbHoi cumyayii eoeHnozo cmany. I1io
EeKCMPEMAIbHOIO CUMYAYIEI0 PO3YMINU YCKAAOHEHI YMOBU HABUANbHOI OINbHOCMI. OeHHI | HiuHi
NOGIMPAHI  MPUBO2U, 3MIUWAHA GOPMA HABYAHHA, HEPIBHOMIPHICMbL 00’€MI8 HABUANLHOZO
Hasanmasicenns mowo. [lpunyckanu, wo pigenb MpugONCHOCMI CMYOeHmi6 nio 4ac HAGUAHHA Y
BUWOMY HABUAILHOMY 3aKNA0L 3A YUX YMO8 MOJCe BNAUBAMU HA MO3KO8Y OISLIbHICMb.

Memoto 6yno 3’sacyeannsa ocobausocmeti po6omu MO3KY 3a NOKAZHUKAMU 1020 eeKMPUYHOL
AKMUBHOCMI )y CMYOEHMI8 3 DIZHUM DIBHEM MPUBONCHOCMI Ni0 HAC eKCmpeManbHoi cumyayii
B0EHHO20 CINAH).

Hocnioaxcysanu ¢ponosi namepnu EEI, peccmpysanu KOSHIMUBHI GUKIUKAHI NOMeEHYIAU
Mmo3Ky P3oo cryxoeoi moodanvnocmi ma eusnauanu pieni peakmusnoi (PT) i ocooucmicnoi (OT)
mMpuUBoIICHOCMI
y 38 npaxmuuno 300posux cmyoenmis won08iuoi cmami gikom 17-19 poxis.

Buseneno ropensayito mione nomyowcnicmro EEIL i pienem PT. Mixc Huzsxouacmommuumu
xeunamu i pignem PT 6ynu ecmanosieni kopensayii y 4omupbox 10Kycax Kopu MO3KY: YeHMPaibHUX,
MeMnOPanbHUX, OKYUNIMATbHUX MA PPOHMATLHUX.

Bcmanosneno, wo cmyoenmu 3 eucoxoro PT xapaxmepusysanucsi 3HAYHO HUINCUONO
PeaKmuBHICmI0 MO3KOBUX MeXAHI3MI8 NOPIGHAHO 3 OOHOJNIMKAMU, WO BIOPI3HANUCA HUNCUUMU T
epaoayiamu. Huzbkuil piseHb MO3K0BOI peakmugHOCmi y 00CMeNCY8AHUX 3 BUCOKOIO MPUBONHCHICINIO
PeECmpy8ascs Ha 6CIX emanax UKIUKAHOI MO3K080I aKmueHoCmi, wjo 30L1bUYy8ano 4ac 3a2aibHoi
8i0N0BI0I MO3KY HA NOOPAZHUKUL.

Busuenna noxaznuxie nomyscnocmi EEIT obcmesicysanux 3 pismumu  piguamu PT,
3agixcosanux Ha no4amky i HaANPUKiHYi O0CIIONHCEHHS, 6CIMAHOBUNO 3HUNCEHHS OlANA30HY O-X8Ub
ma nomimue 3pOoCmManHs O-pummiku, AK MApKepié MPUBOI’CHOCMI, WO Y BUCOKO-MPUBONCHUX
npeocmasHukie oyno oinbut supazuum. EEI" cmyoenmis 3 eucoxum pienem PT xapaxmepu3sysanacs
HU3bKO-AMNIMYOHUMU NAMEPHAMU.

Ompumani pezyromamu Mo*Cymv OVmMu KOPUCHUMU OJisl CMBOPEHHs HO8UX NiOX00ié 00
3anobicanHs ma NOOOJAHHA MPUBO2U K HACIIOKY GNIUBY eKCMPeMANbHOI cumyayii 80€HHO20
cmamty.

Knrouosi cnoea: ncuxoghizionociuni  ¢hynxyii, mpueoea, enexmpoenyepanozcpais,
BUKTUKAHA MO3KO8A AKMUBHICMb, eKCMPEeMAbHA CUMYayis, 60EHHUL CIMAH.
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RESEARCH AND EVALUATION OF INDIVIDUAL
PSYCHO-PHYSIOLOGICAL PROPERTIES OF GAME
INTELLIGENCE OF FOOTBALL PLAYERS

“Intellect” computer program for research and evaluation of psychophysiological properties of
game intelligence of football players have been theoretically grounded, developed and experimentally
tested. Its essence is that the football player was offered cognitive tests on processing information of
varying degrees of complexity on a computer. The following psychophysiological properties of football
players’ game intelligence have been determined: information perception time (PT), speed of solving
one (SST1) and two (SST>) of three alternative tasks, maximum switching speed (MSS) of complex motor
actions, intellectual productivity (IP), predictability (IPred) and task performance accuracy (TPA).
Scales of evaluations of qualitative and qualitative psychophysiological characteristics of intellectual
tasks have been developed. The statistically significant correlations of the psychophysiological
properties of intelligence of 1P, MSS, IPred and SST» with expert evaluations of football players’ game
activity have been determined. A method of determining the coefficient of psychophysiological
properties of game intelligence of football players and its quantitative values has been proposed. The
results of the study using the proposed “Intellect” computer method and the criteria for evaluating the
psychophysiological properties of the game intelligence of football players will help in solving
theoretical and practical issues of training and competitive activities.

Keywords: game intelligence, psychophysiological properties, football players, expert evaluation.

In the last decade, research aimed at creating artificial intelligence has intensified [1]. The
world has seen significant progress in the creation of intelligent Chat Generative Pre-trained Trans
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systems, ChatGPT, an open model of Als GPT-3, which is a vivid example of such progress.
Artificial intelligence systems began to be used in physical education and sports [2]. However, in
various kinds of sports, achieving high sports results is possible not only due to physical, functional,
technical and tactical capabilities and the manifestation of willpower, but also through the realization
of psychophysiological, not artificial intellectual properties of sportsmen [3, 4, 5]. Therefore, the
educational and training process must be directed to improving the intellectual capabilities of
sportsmen [6, 7, 8]. V.N. Platonov [3] notes that intellectual training should be aimed at ensuring the
sportsman’s creative analysis of the educational and training process and competitive activities.

Specialists believe that the main type of training in game sports is special intellectual training,
which should include theoretical, psychological special-practical components, as well as components
of thinking and logic, formation of techniques of mental activity, abstraction and generalization [9,
10]. Indicators of intellectual training can be such psychophysiological properties as: analysis,
synthesis and comparison; inductive and deductive conclusions, as well as understanding, assimilation
of connections and relations, formation of concepts, classification and systematization of
knowledge [11, 12]. It should be emphasized that the processes of perception, analysis, comparison,
generalization and prediction effectively affect the quality of competitive activity. M.P. Pitin [10]
points out that theoretical training, on the one hand, is an independent structural unit, on the other
hand, it is a component of intellectual activity and forms the basis of special game activity.

Another aspect of a sportsman’s intellectual training in game sports is the training of
intellectual abilities as the highest degree of cognitive activity. The sportsman’s intelligence is
realized in the strategy he/she chose depending on the game role. Since football is the most popular
game in the world, the constant changes in game tactics lead to the fact that the intellectual
psychophysiological properties of the players must ensure quick and effective action in the game
situation. So, there is an understanding that modern world-class football is an intellectual game that
requires quick, specific game thinking in conditions of limited space and lack of time to adopt and
successfully implement the most effective actions. Therefore, high-level competitive activity and
preparation for it can be considered, first of all, as an intellectual duel of individual players, teams,
coaching staffs [4, 13]. It is clear that this does not reduce, but on the contrary, increases the
requirements for the level of technical, tactical, physical, psychological and other areas of football
players’ preparedness. That is why the founders of the concept of intellectual football [5, 14, 15]
rightly considered intellectual training to be a promising direction of the future. The validity of this
approach is confirmed by the fact that in recent years training of football intelligence and tactical
training has become increasingly valuable and is spreading from children’s and youth academies to
the level of elite football players [16].

Concerning the psychophysiological properties of football players’ intelligence, it should be
noted that playing football forms cause-and-effect relationships, activates mental processes,
improves thinking, develops memory, attention, accuracy, and perception [4, 11]. A football player
constantly calculates the combinations that arise, plans and tries to play the game as best as
possible, anticipates actions and hinders the opponent’s plans. The understanding of the game
essence is that football has a unique combination of elements of the game, scientific knowledge
and, even, a kind of art. The sportsman’s attention is constantly in close connection with thinking
[9]. Specific psychophysiological properties of the intelligence of football players can be
components of mental activity that include separate components that are not inherent in other
sports. They include the principles of the organization of educational and cognitive activities, the
peculiarities of the means and methods of sports training aimed at the development of intellectual
properties, the formation of knowledge and skills of playing a competitive game, the use of modern
information technologies (video films, computer games, GPSport systems). The authors [4, 17]
studied the mechanisms underlying successful decision-making in football players of various
qualifications. It was found that the analysis of visual search did not reveal differences in football
players of different qualifications. While the use of the Brain Kinetic training method has a positive
effect on the intellectual properties of football players and increases the result of the game. It should
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also be noted that some foreign specialists share the opinion regarding the connection between
agility and intellectual abilities, in particular, the speed of visual perception and prediction [4, 5, 7].
Another part of specialists limits the ways of development and understanding of the essence of
agility, in particular, in football, only by the speed of movements of the whole body with a change
of direction in response to a certain stimulus [18].

It should be noted that an important factor for football players is spatial intelligence, as the
ability to quickly perceive visual and spatial information, modify it and reproduce and construct images.
This is nothing but the ability of football players to see the field, read the game situation, model and
calculate the future most effective individual or team actions in attack and defense [19]. Therefore, the
connection of spatial intelligence with the player’s tactical thinking is a relevant issue.

In addition, body-kinesthetic intelligence, according to specialists, is a property of the player that
allows the use of all parts of the body when solving a motor task [5, 6, 7, 19]. Football theorists and
practitioners are convinced of the unity of bodily-kinesthetic and spatial types of intelligence in players.
Therefore, game intelligence of a football player can be represented as a complex psychophysiological
property, which is a synthesis of bodily-kinesthetic and spatial types of intelligence of the player, the
level and manifestations of which allow solving technical and tactical tasks of varying complexity in
conditions of strictly limited space and time. In the study of Bondarenko S.V. [19], it is emphasized that
the situation we have in domestic football encourages the search for new approaches to improving the
intellectual training of football players. A reserve of football players’ game intelligence can be
emotional intelligence [20]. Emotional maturity of an individual, emotional intelligence, emotional-
social intelligence, emotional competence, emotional stability, reliability, regulation, ensure the
competitiveness of sportsmen during competitions [21, 22, 23].

Other authors [24] have analyzed modern research and believe that psychomotor properties,
such as bodily-kinesthetic, emotional, volitional, communicative and moral, best determine the
intelligence of a football player. The authors note that verbal-linguistic and kinesthetic properties
prevail among different types of intelligence in the intellectual profile of sportsmen. The authors
established the existence of a positive correlation between indicators of kinesthetic intelligence and
indicators of emotional (EQ) and cognitive intelligence (1Q). Other researchers [25] indicate that the
executive functions of the brain are innate mechanisms for regulating intellectual behavior and
show how they are related to the ability to read the game and react quickly.

Thus, the analysis of the literature shows that among the intellectual properties of football
players, it is necessary to highlight such psychophysiological properties as the speed of perception
of the game situation and cognitive information, the speed of processing and making one, two or
several correct decisions, the maximum speed of forming a program of actions and the ability to
evaluate their implementation in complex game situations [8]. Besides, intellectual productivity is
important for football players; it characterizes the sportsman’s ability to solve cognitive tasks
efficiently, with a small number of errors, during a long-playing time, at high speed. In addition, the
ability to predict changes in the game situation and correctly and timely perform offensive and
defensive actions is also important [9, 11]. Therefore, in connection with the above, the task of the
study included theoretically substantiating and developing a methodology for research and
assessment of individual psychophysiological properties of football players’ game intelligence.

Materials and methods. To obtain experimental material of the intellectual
psychophysiological properties of football players, we developed a computer complex and the
“Intellect” program package with a control panel for the patient and keys for the left and right legs
of the football player placed on it.

Guided by the principles of the Helsinki Declaration and biomedical ethics and on the basis
of informed consent, 52 professional football players aged 24.1+0.9 years were studied and
evaluated for the individual psychophysiological properties of game intelligence.

In this study, we focused on the development of the “Intellect” computer complex with a foot
control panel. The methodology made it possible to investigate and evaluate the intellectual
psychophysiological properties of football players. The study was conducted in two modes of
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“optimal rhythm” and “feedback”. In the “optimal rhythm” mode, the following intellectual properties
were determined: information perception time (PT, ms), speed of solving one (SSTy, ms) and two
correct tasks (SST2, ms) of three alternative ones. Using the “feedback” mode, the diagnostics of
speed and qualitative-quantitative intellectual properties was performed, namely: maximum switching
speed (MSS, s) of solving complex visual-motor tasks, intellectual productivity (IP, number of
signals), predictability (IPred, ms) and task performance accuracy (TPA, quantity). These tests
determine and evaluate the psychophysiological properties of football players’ intelligence and the
ability of the higher parts of the brain to ensure the maximum possible pace for each player of a fast
and error-free motor reaction with the legs to cognitive positive and braking signals.

The intellectual property PT was determined in a sitting position in front of a computer
monitor, the subject’s feet were placed on the remote control. The subject was offered the
instruction: “When any signal (red, yellow or green) appears on the monitor screen, you need to
press and release the key on the remote control as quickly as possible with your right foot”. The
average value of PT was recorded, as well as other statistical indicators: mean square deviation,
error of the mean, coefficient of variation. To determine PT, 30 signals were used with an exposure
of 0.7 s. The PT property was assessed by the average motor reaction time in ms. The shorter the
visual-motor reaction time, the better the PT score.

To obtain the value of the psychophysiological property of SST, the subject was offered the
instruction: “When a red signal appears on the monitor screen, you need to quickly press the right key
with your right foot. Do not respond to other signals”. The device registers and displays on the screen
the average value of the time of SST1 with the same indicators as when determining PT and indicates
the number of false reactions. The property of SST; was assessed by the average reaction time of the
response in ms. The shorter the motor reaction time of the choice, the better the result of SST..

To determine the intelligence property of SST», the football player had to perform the task with
two legs. The subject was offered the instruction: “When a red signal appears on the monitor screen,
you need to quickly press the key with your right foot. When the green signal appears, press the left key.
Do not respond to yellow signals”. The device registers and displays on the screen the same list of
statistical indicators as in the previous modes. When determining the intelligence properties of SST» in
both recent tests, we also presented 30 signals with an exposure of 0.9 s. The property of SST, was
assessed by the average reaction time of the response in ms. The shorter the time of the visual-motor
reaction of differentiating signals and motor action, the better the result of SST».

To determine the psychophysiological properties of the MSS to solve complex tasks, as well
as the IP according to the indicators of speed, quality and quantity of information processing, the
football players were examined in the “feedback” mode. In this mode, under the condition of
performing a cognitive task, the exposure of the signal changed automatically depending on the
nature of the subject’s answers: after a correct answer, the exposure of the next signal was
shortened by 20 ms, and after an incorrect one, on the contrary, it was extended by the same value.
The fluctuation range of the signal exposure during the work of the subject was within 900-20 ms.
The instruction for the subject under the condition of conducting examinations using this mode is
the same as in the “optimal rhythm” mode with SST2.

The intelligence property of the MSS was evaluated by the time of the task. In our research,
football players were presented with a cognitive task of 120 signals and the level of MSS was
evaluated based on the performance result. The following indicators are displayed on the computer
screen: the indicator of the level of MSS, the minimum exposure and the time to achieve it, the
speed of correct answers for the right and left legs. The property of MSS was evaluated by the time
it took to complete the task in seconds. The shorter the time required to complete the task of
processing 120 signals, the better the result - MSS.

To determine the properties of IP, the football players performed tasks with their feet for 3
minutes. The total number of processed signals is a measure of the IP property evaluation. The
result of the task performance was recorded on the screen: the number of processed signals, the
minimum exposure and the time of exiting it, the percentage of correct answers for the right and left
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leg. The property of IP was evaluated by the number of processed signals. The more the football
player processed the signals, the higher the IP score was.

The properties characterizing the sportsman’s ability to IPred and TPA were determined and
evaluated as the timeliness and accuracy of motor reactions of the subject to an object moving at a
constant speed. The football player’s task was to predict when in space and time, it was necessary to
press a key with his foot in order to stop an object moving as close as possible to a stationary
marker. This version of the research methodology of IPred and TPA allows to register the
movement responses of football players (in a given place and in time) to the movement of a moving
object. The moment of movement of the object is set by the program. The number of trials after
training was set by the experimenter (usually 30 trials, 2-3 series). The subject’s reaction was
considered accurate if the moving object deviated from the stationary marker within £ 5 ms and was
an exact match. Before the start of the study, the subject was familiarized with the testing
conditions. The subject was offered the instruction: “Press the key with your right (or left) foot, try
to stop the moving object exactly against the stationary marker. Continue the test until the screen
shows that “test completed”. After performing the test, the indicators were displayed on the monitor
screen: the number of accurate reactions, the number of reactions that were delayed and ahead of
them, and their average time. The property of IPred was evaluated by the average time of deviation
of motor acts in ms, and TPA by the total number of accurate reactions.

Statistical data processing was conducted using statistical packages for medical and
biological research (SPSS, version 22, IBM, USA). The analysis of the studied indicators shows
that their distribution differs from the normal one. Accordingly, in the further statistical analysis,
non-parametric criteria were applied and descriptive statistics (mean and error of the mean) and the
Wilcoxon test were used. Tukey’s test with Bonferroni correction was used to determine significant
differences (p<0.05) between mean values.

RESULTS. We used the study of PT, SST1, SST2, MSS, IP, IPred, TPA indicators to assess
the individual psychophysiological properties of football players’ intelligence. It was assumed that
the successful mastery of the skills and abilities necessary for football and the effectiveness of the
game would depend on these psychophysiological properties.

The value that was the smallest in the three tasks should be considered as an indicator of the
PT property of an individual football player. The need to perform the same task three times is due to
the fact that the most optimal and stable value of the PT indicator is achieved during the first three
examinations. This approach to assessing the time of perception of intellectual information is
determined by the results of the analysis of experimental data obtained on the same subjects who
performed the same task several times (Fig. 1).
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Fig.1. Average values (xxSD) of motor reaction time indicators aimed at identifying the
intellectual properties of PT, SST1 and SST» of football players using the Intellect computer device:
1 —the first, 2 — the second, 3 — the third and 4 — the fourth examination.
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It was found that the time characteristics of PT, SST1 and SST stabilize and reach their optimal
value, mainly during the first three examinations. Therefore, we recommend to use three repetitions of
the same test in order to identify the individual psychophysiological properties of PT, SST1 and SST»,
and to use the best result from three tests in order to evaluate these intellectual properties.

We have developed and proposed a scale for the quantitative and qualitative characterization
of the psychophysiological properties of PT, SST1 and SST». These psychophysiological properties
have five gradations according to this scale (Table 1).

Table 1.
Rating scales of the level of intellectual properties of information perception time,
speed of solving one and two correct out of three alternative tasks in football players (n = 52)

Property Level Studied Intellectual Properties
PT, ms SSTy, ms SST2, ms
High <291 <360 <415
Above mean 292-314 385-361 439 - 416
Mean 333-315 411-386 475 — 440
Below mean 359-334 412-436 510 - 476
Low >360 >437 >511

The division into five levels was conducted on the basis of the results of processing a large
number of digital arrays, considering the mean values of PT, SST1 and SST». The values given in
Table 1 can be used to evaluate the state of intellectual psychophysiological properties of PT, SST;
and SST> of persons aged 9 to 45.

Determination of the football players’ psychophysiological properties of the intelligence of
MSS, IP, IPred and TPA was conducted according to the indicators of speed, quality and quantity of
information processing in the “feedback” mode.
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Fig.2. Mean values (xxSD) of psychophysiological indicators aimed at identifying the
football players’ intellectual properties of the MSS, IP, IPred and TPA of on the “Intellect” device:
1 —the first, 2 — the second, 3 — the third and 4 — the fourth examination.

It was found that psychophysiological indicators of MSS, IP, IPred and TPA stabilize and
reach their optimal value in the first three examinations. Therefore, we can recommend using three
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repetitions of the same test to identify the psychophysiological properties of MSS, IP, IPred and
TPA. The best result from three measurements was used to evaluate the above-mentioned
psychophysiological properties of football players’ intelligence.

We have proposed rating scales that have five gradations (Table 2) for the quantitative and
qualitative characterization of the intellectual properties of MSS, IP, IPred and TPA.

Table 2.
Rating scales for the level of maximum switching speed, intellectual productivity,
predictability and accuracy of task performance in football players (n = 52)

Property Level Studied Intellectual Properties
MSS, s IP, signals IPred, ms TPA, quantity
High < 60 > 570 <20 > 10
Above mean 61— 64 569 — 531 21- 25 8-9
Mean 65 — 68 500 — 530 26 -31 6-7
Below mean 68 — 71 499 — 451 32-36 4-5
Low >72 <450 >37 <3

The division into five levels was conducted on the basis of the results of processing a large
number of examinations and considering the mean values of MSS, IP, IPred and TPA for football
players aged from 9 to 45.

Presented in this work, the research methods of PT, SST1, SST2, MSS, IP, IPred, TPA, as
well as scales for evaluating the quality and quantity of information processing are used, first of
all, to determine the intellectual psychophysiological properties of football players. Knowledge of
individual psychophysiological properties can be used in various studies, including the study of the
peculiarities of forming neurophysiological and psychomotor functions of football players. This, in
turn, opens the way to understanding the biological basis of game activity and individual
psychophysiological differences of football players.

To confirm that the investigated quantitative and qualitative indicators of the intellectual
psychophysiological properties of PT, SSTi1, SST,, MSS, IP, IPred, TPA are related to the game
activity of football players, we conducted its expert evaluation and developed an assessment scale. The
coaches used a scale where 5 was the mean result, 1 — the lowest, and 9 — the highest value (Table 3).

Table 3.
Expert evaluation of football players’ game activity (n = 52)
N o Index of football players’ game
Game Activity Level activity, scores
1 High 9
2 Above mean 7
3 Mean 5
4 Below mean 3
5 Low 1

Experts, experienced coaches (6 people), found that 11% of football players (5 people)
belonged to the group with a high level of game activity, 24% (17 people) had an above-mean level,
and the majority of players — 57% (27 people) had the mean level. Four football players (8%) were
assigned to the group with a below-mean level of game activity. The experts did not find football
players with a low level of playing activity (1-2 points).

The conducted correlation analysis of the success of game activities with the studied
psychophysiological intellectual properties of IP showed high values (r = 0.38; p=0.034). The
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correlation coefficients were within the limits of statistical probability for MSS, IPred and SST»
(respectively, r = 0.33; p=0.041, r = 0.31; p=0.047 and r = 0.30; p=0.049). Correlation coefficients
did not reach the level of statistical significance with indicators of PT, SSTi, TPA of
psychophysiological properties and expert evaluation of game activity (r = 0.23; p=0.071, r = 0.19;
p=0.076 and r = 0.24; p= 0.059). This indicates that football players with a high and above-mean
game activity score were characterized in most cases by high values of the studied
psychophysiological intellectual properties of IP, MSS, IPred and SST».. The study [25] also
established a correlation between creativity and game intelligence of the football players, ability to
rationality, problem solving and decision-making.

Discussion. In our study, the evaluation of game intelligence is based on the expert opinion
of coaches and the psychophysiological properties of elite football players. The results show that
football players with high values of psychophysiological properties of intellectual productivity,
maximum speed of solving complex intellectual tasks, predictability and speed of solving two
correct cognitive tasks out of three alternative tasks are also characterized by higher expert
assessments of game intelligence. This strengthens our initial hypothesis that the game intelligence
of football players consists of a complex of psychophysiological properties: (1) basic executive
functions and (2) properties of a higher order. The first ones are responsible for the behavioural
reactions of football players: reactivity, braking, control of obstacles, speed of information
perception. They include the psychophysiological visual-motor properties studied by us: PT, SST1
and TPA. The second ones, in elite football players, are related to solving complex tasks that
include higher-order properties. They determine the speed, quantitative and qualitative
characteristics of psychophysiological properties of the highest level: MSS, IP, IPred and SSTo..
These intellectual properties that we have studied are fundamental for the successful game activity
of football players. The importance of various components of the psychophysiological properties of
game intelligence for football players is obvious, for example, braking movement for a feint or
using working memory and attention to remember the location of the position of other players on
the field, repeating previous combinations, constantly using scanning skills, programming new
tasks, anticipating new strategic plans, to achieve a general level of stability due to high
requirements for inhibition of reactions, as well as to constantly switch movements, to combine
divergent and convergent creativity under the pressure of space and time, which requires a high
level of cognitive flexibility [4, 22, 25]. We should mention that the morpho-functional basis of
these executive functions and higher-level psychophysiological properties is the prefrontal and
parietal cortex, which coordinately interact with the basal ganglia and specific neuromodulating
systems of the brain [26, 27, 28]. Considering the above and the theoretical concepts of J.
Guilford’s intelligence [29], R. Sternberg’s ‘triple intelligence’ [30], H. Gardner’s ‘multiple
intelligence’ [31], as well as the results of our research, we formulate theoretical approaches and
propose a method of definition and assessment of integral indicator of football players’ game
intelligence according to the formula: IF = IP + MSS + IPred + SST,. The maximum value of the
individual indicator of game intelligence among football players was 33, and the minimum - 22
points. According to G. Vain [5, 6], high values of the game intelligence of a football player can
characterize high indicators of motor learning and cognitive processes. This allows the football
player to quickly perceive and correctly make game decisions.

We believe that based on the results of this test and theoretical ideas about the formation of
neurodynamic properties, we can state that the properties of football players’ game intelligence that
we studied are determined not only by the psychophysiological characteristics acquired during
training, but also by innate highly genetically determined properties of the higher parts of the brain
and memory functions, thinking, perception and attention [32].

Thus, the presented results and data from the literature show that the criteria for the
successful football activity can be not only indicators of the physical, technical, and functional
readiness of football players, the playing role of players, body types, biological age, individual
characteristics [33, 34, 35, 36], but the intellectual properties of the players are of particular
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importance. It should be considered that individual psychophysiological intellectual properties are
informative in terms of predicting the success of football players’ game activities [4, 13, 37].
According to the results of our work, psychophysiological indicators of intellectual productivity,
maximum speed of solving complex intellectual tasks, predictability and speed of solving two
correct out of three alternative intellectual tasks correspond to such criteria. These
psychophysiological properties are characterized by a strong and stable biological nature. According
to the results of the study of game intelligence in a football player, prediction and decision-making
play a decisive role [38, 39]. The ability of players to predict the intentions of opponents and make
appropriate decisions depends on a number of processes related to perception and cognition [7].
Differences in tactical task performance are supported by differences in visual search strategy. Elite
players are more likely to record shorter durations on more discrete and informative tasks than less
experienced players. They also make more verbal reports, indicating a more developed subject-
specific memory for the current game situation compared to less skilled players. Our results confirm
and extend previous works [7] and emphasize the importance of perceptual-cognitive and spatial and
kinesthetic processes [19]. In order to better determine the expectations and effectiveness of
decision-making in football, correlations were established between indicators of kinesthetic
intelligence and the properties of emotional (EQ) and cognitive intelligence (1Q) [24]. The results of
comparing the data of the quantitative assessment of the effectiveness of game activity with a set of
indicators of psychophysiological intellectual properties can be used in solving a number of practical
issues of sports selection and scientific organization of the training process. The proposed method of
research and evaluation of psychophysiological intellectual properties can be useful in solving issues
when it is necessary to establish the influence of various factors of competitive and training activities
on the functional state of the cortex of the large hemispheres of the brain. This applies to fatigue,
exhaustion, rest, physical and mental stress, the action of various pharmacological substances,
hypoxia or hyperoxia, temperature, emotions, etc. In all these cases, fluctuations in the level of IP,
MSS, IPred and SST», in one direction or another, can be used along with their application to
evaluate individual psycho-functional differences of players, as sensitive and objective indicators of
the functional state of the sportsmen’s body. This technique and packages of adapted programs on
the computer, automation of experiments can bring a lot of new things to the results of examinations
of the game intelligence of football players, significantly expand the possibilities of obtaining higher
quality and diverse material.

Conclusions.
1. The innovative computer technique and program “Intellect” is theoretically grounded and
proposed for determining individual psychophysiological intellectual properties of football
players. Its high efficiency and reliability are demonstrated.
2. The Scales for evaluating the level of quantitative and qualitative psychophysiological
properties of intelligence are presented; they can be used in the process of training and competitive
activities of football players.
3. Statistically significant correlations between the expert evaluation of game activity and the
psychophysiological properties of intelligence of the IP, MSS, IPred and SST of football players are
established.
4. The methodology and formula for determining the integral psychophysiological coefficient of
the intellectual properties of football players are proposed.
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Jluzozyo B. C., Ilycmosanoe B. O., Koywcemaro T. B., Xomenxo C. M., Koeanw IO. B.

Hocnioxcennn ma oyinka iHOugiOyaIbHUX NCUXODI3i0N02IUHUX 61aCmMUBOCMEll i2P06020
inmenexmy pymoonicmie

Teopemuuno  obrpynmosano,  pospobleHO ma  eKCNepuMeHmMAalbHO  NepesipeHo
Komn'tomepny npoepamy «lnmenexmy» 0nsa  O0CHIONCEHHA MaA OYIHKU NCUXOQIZI0102TYHUX
enacmusocmetl izpoeozo inmenexkmy ¢yméonicmis. Ii cymo nonseae 6 momy, wo gyméonicmy
NPONOHYBANUC KOSHIMUBHI mecmu Ha 00poOKY ingopmayii pizHo20 CmyneHs CKIAOHOCMI HA
Komn'tomepi.  Busnaueno maxi  ncuxo@izionociuni  61acmu8ocmi - iepo8o2o  iHmenekmy
Gymoonicmis: uac cnputinamms ingopmayii (CI), weuoxicmo pose'szanns oonoeo (LIIP1) ma
06ox (lIIP2) 3 mpvbox anbmepHamu8HUX 3d80aAHb, MAKCUMAILHA WEUOKICIb NepeKItOueHHs.
(MLLII) cknaonux pyxosux Oiu, inmenexmyanvia npooykmuenicms (II1), nepedbauysanicmo
(IlInep) ma mounicmv 6ukoHawHs 3aeoanv (IB3). Po3pobneno wikaiu oyiHOK KilbKICHUX ma
SAKICHUX — NCUXOQI3I0NI0CIYHUX — XAPAKMEPUCMUK — [HMENeKMYalbHux  3a80anb.  Busnaueno
CMamucmuyHo 3Ha4ywi Koperayiluni 38'a3ku ncuxoghizionoeiunux eracmusocmett inmenexkmy II1,
MU, Illnep i IIIP2 3 excnepmHumu oOyiHKamu ieposoi OisinbHocmi  (ymobonicmis.
3anpononosano Mmemoouxy BusHaweHHs Koe@iyicHma ncuxoghizionociuHux —eracmugocmell
ieposoco inmenexmy ¢ymoonicmie ma tioco KilbKiCHUX 3HAYEHb.

Pezynomamu docniosicennsn 3 8UKOPUCMAHHAM 3aNPONOHOBAHO20 KOMN'TOMEPHO20 Memooy
«Iumenexm» ma Kpumepiie OyinKu RnCUxoqhiziono2iuHux enacmueocmell i2po8o2o IHmMeneKmy
Gdymobonicmie 00nOMOA*CYMb V GUPIUEHH] MeOPeMUYHUX | NPAKMUYHUX NUMAHb MPEHYB8AIbHOT ma
3MA2abHOI OiSLIbHOCHII.
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MPOBJIEMATHUKA ONNEPATOPCBHKOI JIAJIBHOCTI JIOJUHU
B CYUACHHX PEAJIIAX

Axmyanvnicms.Y cmammi HAOAEMbCA MEOPEMUYHULL 0271510 HANPAMKIE O0O0CIIONHCEHHS
npoobiemu onepamopcbkoi OisIbHOCMI, K 0COONUB020 PIZHOBUOY NPOGheCiliHOT DisIbHOCMI TIOOUHU.
OOrpynmyeants 3Ha4eHHs JI100CbK020 (haxmopy 6 3abe3neyeHHi ONMmuMalbHOi 0nepamopcvKoi
OiSANbHOCMI, NPUHYUNIB, WO NeHCAMb 8 OCHOBI CMBOPEHHS eqheKmMUBHUX, 3PYUHUX MA IHMYIMUEHO
3PO3YMIIUX MeXHON02iU OISl 83AEMOOIL 8 CUCMeMAX «IHOOUHA-MAWUHAY, NePeuKOOOCMIUKOCMI 8
onepamopcoKiil JiAIbHOCMI MA OCHOBHUX emanie nepepodoxku mexcmosgoi ingopmayii 6 cucmemi
«onepamop-oucnieuy. Memow cmammi € 8uUcgimieHHs NpPoOIEMAMUKYU  ONepamopcbKoi
OISIbHOCMI 8 KOHMEKCMI 83AEMOBIOHOULCHb 6 CUCMEMI «II0OUHA-MAUWUHAY 6 CYYACHUX Pedalisx
Cb0200€HHA.  3acmocoeaHo  Memoou MmeopemuyHo20 aHaunizy, 3iCMAasieHHs, NOPIGHAHHA,
cucmemamusayii ma ysazanvuenus. Pezynomamu. Obrpynmosano, wo npobiema 800CKOHANEHHS
onepamopcvkoi npogecitinoi  disnbHoCcmi Ma€e BUPIULYBAMUCA KOMNIEKCHO [ CRUpAMUCS HA
NPUHYUNU, WO JIedHcamb 8 OCHOBI CMBOPEHHs eeKmUSHUX, 3PYUHUX ma IHMYImueHo 3pO3yMInuxX
MeXHON02I 018 83AEMOOIL 8 CUCEMAX (NOOUHA-MAWUHAY», 008€0EHO, WO NUMAHHS NPOQeCilinoi
HaodiuHocmi 0cobu, Wo GUKOHYE ONEpamopcvbKy OIAIbHICMb, € 8elbMU AKMYAIbHUMU 3d CBOEH0
MeOUKO-COYIANbHOIO 3HAUYWICMIO, MOMY WO NPUHYUNOBOK 0COONUBICIIO 0YOb-AKUX KOMNIEKCHUX
cucmem «IHOOUHA-MAWUHAY € HE MINbKU MeXHIUHe 3aNy4eHHs 0C8IYeHOT 0coOuU, a Ui HeOOXIOHICMb
8DAXYBAHHA OCODUCMICHUX CKIA008UXx npoghecitinoi Haditinocmi, nposacHeHo, wjo. Bucoxa
nepewKko0oCmiuKicme nam'asmi onepamopa 00 6NIUBI6 NACUBHUX 308HIUHIX NEPeuKo0 C8IOUUMb
npo 1020 adanmayitiHi MOMCIUBOCHI 3a YMOBU HASABHOCMI CMOPOHHIX CEHCOPHUX NOOPA3HUKIG,
NOKA3aHo, Wo bepyuu 00 y8azu Cy4acHi peanii HesusHaweHoCmi ma mypoOyieHmHoOCmi 0coOIUB020
3HAueHHs HAOYBA€E «IIOOCbKUL hakmopy 8 3abe3neyeHHi ONMUMAIbHOI OnepamopcbKoi OisIbHOCHI,
wo nepeobauac popmysanHs y o0cobu-onepamopa cmpecocmiukocmi ma adanmo8aHocmi 00
pobomu 8 ymosax niosuuyeHoi Hebe3nexu.

Knrowuoei cnosa: onepamopcvka Oisibhicms, cucmema «OOUHA-MAUUHAY, CUCMEMA
«onepamop-oucnietiy, HaoditiHicms, NepeuKoO00CMItIKiCb 8 ONepamopCcbKill OiIbHOCHII.

IMocTanoBka npo6Jemu. [IpoGiaemaruka onepaTopchbKoi AiSITEHOCTI MOB'sI3aHa HAacaMIepe]
13 3a0e3MeYeHHsIM BUCOKOTO PiBHSI BUKOHAHHS NpodeciiftHnX (GyHKIIN (axiBUSIMH PI3HOTO TPOhLIIO
3a YMOBHU 30epeeHHS iX (I3UYHOro Ta IMCHUXIYHOTO 3[I0pOB'S, a 3BAXKAIOYM HA EKCTpeMalbHi
CUTYaIlii ChOTOJACHHS MoJaNbIla ii po3po0Ka Mae BaroMe ColialbHO-E€KOHOMIUHE Ta PO LUIaKTUYHE
3HaueHHs. HamiifHicTh mpodeciitHol isIbHOCTI 0coO0M — 1€ TEOPETUKO-TIPUKIATHA MpodieMa
0araThbOX Cy4acHHUX HayK, 30KpeMa TakuX K JudepeHiriaabHa ICHUX0JIOTis Ta ICUX0(i310JI0T s,

AHani3 HayKOBO-METOJIOJIOTYHOT JIiTepaTypH CBITYUTH IO Te, 110 mpobiiema npodeciitHoi
HAJIHHOCTI 3HAWIIIA CBii CAMOCTIMHMHM CTaTyC BIIHOCHO HEJIaBHO, a caMe€ — B CepeAuHi
XX cronitTsi. AKTHBHE BIOCKOHAJICHHS TEXHIYHUX 3aC00IB, CHCTEM aBTOMAaTH30BAHOTO YIIPABIIHHS
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BUPOOHUIITBOM, BUKOHAHHS OKPEMHUX BHJIIB TPYAOBOI MISJIBHOCTI 13 3aCTOCYBAaHHSM CKJIQJHOTO
OCHAIIIEHHS! 00YMOBMJIO HEOOXIHICTh JIOJIydeHHSI HAYKOBIIB PIi3HOI crierianizamnii 10 JOCTiHKeHHs
0Cco0JIMBOCTEH (DYHKITIOHATHHOTO CTaHY MEPCOHATY i Yac BUKOHAHHS MpodeciiHux 000B'sI3KIB,
0Cco0JIMBO B yMOBax migBuieHoi Hebesmekw [1,3,4,6,8,11 Ta iH..].

He nmuBnsumch Ha BEMUKI JOCSITHEHHS B PO3POOII TAKOTO TEPCIEKTUBHOTO HAYKOBO2O
Hanpsamy SIK OOCAIONCEeHHsT NCUXOQPI3I0N02TYHUX 0CcoOIUBOCHel THOUBIOA 8 KOHMEKCMI U020
npoghecitinoi npuoamnocmi 6a2amo NuUMamb, U000 BU3HAYEHHs Npogecilinol Hadilinocmi ocodu
npu BUKOHAHHI pobIm 6 CmpecoceHHUX YMO8ax npayi 3aluularomscs we He GUPIUEHUMU.
be3nepeuny BaKJIMBICTh JJIsl OIIHKU MPOQECiifHOT HAMIHHOCTI 0COOM Ma€e BUBYCHHS O0COOIMBOCTEH
(GYHKIIOHATBPHOTO CTaHy OpraHi3My Ta JIUHAMIKH [pane3JaTHOCTI ocoOu-omeparopa, SK
MPOBIAHOTO (haxiBIsd B PI3HUX COINAIbHO-BAXKIIMBUX Taly3siX B KOHTEKCT1 pPO3pOOKH aKTyaJlbHOT
MpOOJIEeMAaTHKH <JTIOMHA-MAIIMHA» B CYYaCHUX KPU30BHX yMOBax. He BUKIMKae CyMHIBIB
HEOOXITHICTh TOJATBIIOT0 JOCIIKEHHS] MEXaHI3MIB TMCHX0-HEUPO-IMYHO-EHIOKPUHHOT perysiii
y 0ci0-0omepaTopiB 3 METOI0 CBOEYACHOTO BUSBIIEHHS MOXJIMBUX MOPYIIEHb Y iX MCUXO(PI3UYHOMY
CTaH1 IpU BUKOHaHHI MpodeciitHoi ISILHOCTI B YMOBaX CTPECOBOTO HampykeHHs [3,5,8 Ta iH..].
dopMyBaHHS Ta WIATPUMKA aJaNTAMIMHUX MOXIIMBOCTEH OpraHi3My JIIOJMHA Ha TICBHOMY
ONTUMAIBHOMY PIBHI HIJSXOM BIOCKOHAJICHHS CHEIianbHO1 ()axoBOi MIATOTOBKH OIEPaTOpPIB 1
TEXHIYHOTO OCHAIICHHS, a TaKOX po3poO0Ka aJeKBAaTHUX METOMIIB OINIHKHA iX I1HJAMBIAYyaJbHO-
THIOJIOTIYHUX OCOOJIMBOCTEH € BEIbMH JIONUILHUMH B TUTAHI BHUPIMICHHS MPOdITaKTHIHUX 3a1ad
ncuxo(i3iooriyHoi excrepTu3u. Tomy B KOHIIENTI po3poOku mnpoliemu npodeciiinoi HaiiiHOCT1
0COOM B TUTaHI BU3HAYEHHS MCUXOJOTTYHUX O3HAK Ta MCUXO0(I310J0TIYHNX XapaKTePUCTUK THINBIIA
Mopsii 3 ONHCOM TEXHIYHUX 3aco0iB  #oro mnpodeciiiHOi ISIbHOCTI BUHHUKIO TOHSTTS
«HaoiuHicmoby. B TemepimmHid 4Yac CIOCTepiraeThCs 3pOCTAaHHS CKJIAJAHOCTI TEXHIYHHUX 3aco0iB
iH(popMaIliitHOTO 3a0e3MedeHHs] TPYMOBOI MISUTBHOCTI, PO3IIUPEHHS Jialla30Hy TEBHUX BHUJIIB
npodeciitHOT ASUTBHOCTI 3 OJTHOYACHUM YCKJIQJHEHHS 1X BUKOHAHHSI.

Orxe, ycmimHe 3aiMCHEHHS o0co00t0 mnpodeciiHux (YHKIIH BuUMarae Bif ¢axiBis
YCBIIOMJICHOT BIAMOBIAAIBHOCTI, JOCKOHAJIOTO OBOJIOJIHHS MPOQECiitHO-BAKIIMBUMH HABUYKAMU,
OCKUTHKHM BiJl IILOTO B 3HAYHIA Mipi OyJe 3aiexarH, K eQeKTUBHICTh poOOTH, TaK 1 Oe3meka mparri
1oro 0coOUCTO 1 KOJIETr B KOJIEKTHBI.

IIpoghecitina maoditinicme BHBYAETHCS B COINOJIOTIi, MCHUXOJIOTII mpari, audepeHIianbHIn
ncuxodizioorii, KpiM TOro 10 pPO3pOOKH IIi€l MPOOJIEMATHKX JOJYYEHI IHIIN rajay3i 3HaHb
(binocodis, OGiosoris, TirieHa, MeAWIIMHA, THPOPMATHKA), ajlé MAEMO IMIJKPECIUTH JOLULILHICTH
3alpoBa/KEHHSI caMe MDKAMCHUIUTIHAPHOTO TIAXOMY JJs BHUPIMICHHS aKTyalbHUX MUTaHb
npodeciitHoT HaaIHHOCT1 ocobu-omepaTopa [4,5].

Mema npeocmaenenoi cmammi TONSATaE y BHUCBITICHHI MPOOJIEMATHKH OMEPATOPCHKOL
JSUTBHOCTI B KOHTEKCTI B3a€MOBIIHOIIEHb B CHUCTEMI «JIIOJMHA-MAIIMHA» B CYYAaCHUX peaisx
ChOTOJICHHSI.

MetonoJoriss gocaiizkeHHs. 3aCTOCOBAHO METOJM TEOPETUYHOIO aHaii3dy, 31CTaBlIEHHS,
MOPIBHSHHS, CUCTEMATH3Aallil Ta y3araJbHEHHS.

JIOLUIBHUM CTao 0OTOBOPEHHS TAKUX 8AMCIUGUX RUMAHb, IO CTOCYIOTHCS:

1. Onepamopcokoi dianbrocmi, ik 0c06aUE020 Pi3HOBUDY NPOPeECiliHOi JianbHOCMI TI0OUHU,

2. Ilpunyunis, wo nexcamv 8 OCHO8I CMBOPEHHS eheKMUBHUX, 3PYUHUX MAa IHMYImUueHo
3PO3YMINUX MEXHOI02TU 01 83AEMOOIL 8 CUCEMAX (IIOOUHA-MAUUUHAY,

3. 3Hauennn n00cvbKk020 pakmopy 6 3abe3neueHHi ONMUMATILHOI  ONEepamopcbKOi
OIANIbHOCMI;

4. 3uauenns nepewkoO0ocmiukocmi 6 onepamopcovKill OiIbHOCHI,

5. Ocrosrux emanis nepepooxu mexcmogoi inghopmayii 6 cucmemi «onepamop-oOucn.ieiiy.

AHaJsi3 0CHOBHUX J0CJTiIxKeHb i myOJikaniii. [Ipodeciiina AisIbHICTS JIOANHU-ONIEpATOPA
BIJUI3EpPKAIIOE  O0COONMBOCTI Tepediry THUX OCHOBHUX HEHpOQI3i0NOTIYHUX TPOIECciB, sKi
BHU3HAYAIOTh YCIIIIHICTh Y1 HEYCHIIIHICTh HOTr0 AiSUIBHOCTI B PI3HUX COLIAIbHO-BAXJIMBUX TAITy3s1X
Haimoro cycniabcrBa. Ormneparopchka iJIBHICTH TNOTpeOye 3alydyeHHS BCIX CTPYKTYpHO-
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GyHKIIOHATBPHUX OJOKIB MO3KYy Uil 3a0e3leueHHs ONTHMajibHOI mpodeciiiHoi HamiiHOCTI
(MHEMIYHOTO, CEHCOPHOTO, IHTEIEKTyaIhbHOTO, IMCHXOMOTOPHOTO) i CHOPMOBAHOCTI y ocoOH
MEBHUX IHAWBIIYaJIbHUX TICUXOJIOTIYHUX O3HAK, a came: LUIeCIPSIMOBAHOCTI, BMOTHBOBAHOCTI,
OTIEPATUBHOCTI, CAMOKOHTPOJIIO Ta CAMOBJIOCKOHAJICHHS.

Posensioarouu onepamopcoky OisnbHicmy, K 0cobausUll pisHO8UO NPoghecitinoi JisibHoCmi
JHOOUHU MA€EMO TIIKPECIHTH, IO ONEPATOPChKA JISUTBHICTH TPOXOIUTh B OCOOTMBUX yMOBax
BHKOHAHHS OCOOOI0 CKJIAHUX BHJIIB POOOTH B OOMEXKEHI TEPMIHM Yacy 1 TOMY Ma€ CBOIO
cnenn(iky Ta BUCTYMA€ CIEUiaTbHUM OO0'€KTOM JOCHDKEHHS B Tiri€eHi mpari, mpodmaToorii,
iKeHepHid mcuxouorii Ta audepenuianbHil neuxodizionorii [1,5,8,10]. 3actrocyBanHs B
Cy4acHHUH Yac CydaCHHX TEXHOJIOTTYHHX 3ac00iB, HEOOXITHICTh KEPYBaHHS CKJIQJHUM OCHAIICHHSM,
MOB'I3aHO CbOTOJIHI HE CTUIBKU 3 (PI3UUHUMHU, SIK 3 PO3YyMOBHUMHU Ta NMCUXIYHUMHU HABaHTAKEHHSAMU
Ha JIoAWHY. BwumesazHaueHe moTpeOye sK (QOpPMYBaHHS JOCKOHAIMX AaBTOMATH30BaHHUX
npodeciiHuX HaBUYOK, TaK 1 IPUMHATTS 0cOO00 HECTAaHJAPTHUX Ta TBOPYMX PILIEHb B CHCTEMAaxX
YIpaBIiHHSA ONEPaTOPChKOIO AIIBHICTIO. B cydacHMX cucTreMax ymHpaBiiHHS B PI3HHX cdepax
npodeciitHOT AISUTHHOCTI 0co0a BUCTYIAE B POJI1 OlepaTopa, 1o nependadae peanrizailiio iHIuB1I0M
CKJIQJIHUX B3a€EMOBITHOCUH 3 PI3HUMH 1HPOPMAIIHHUMH MMOTOKAMH, 110 HAIXOATh BiJl CKJIATHOTO
obmamHanHsa. lle moTpeOye axkTuBi3amii MpoOIECiB  yCBIAOMIICHHS IHAMBIZOM HEOOXITHOT
iHpopMaLiiHOT B3aeMOIl 3 OKPEMUMH CKJIQJIOBUMHU Cy4yaCHOTO TEXHIYHOTO OCHAIIEHHS Ta
3000B's13y€ 0c00y 3a0e3neunTH BilacHe edekTuBHE (YHKI[IOHYBAHHS B LIUTICHIA CUCTEMI1 «IIOUHA-
MaIIHHaY.

Cucremn «Jlronuna-mamuna» (Human-Machine Systems, HMI) oxommioroTe mmpoxuit
CHEKTP TEXHOJIOTIH 1 3aCTOCYHKIB, JIe 0cOo0a MEeBHUM YMHOM B3a€MOJIIE€ 3 MAITMHAMH a00 3 TIEBHUM
obnagHaHHsAM. JlopeyHO HaBECTH JCKUIbKA MPUKIIAIB TAKMX CUCTEM [5].

Asmomobinvui nasicayitini cucmemu: CydacH1 aBTOMOO1UTI 3a3BUYail OCHAIEHI CKIAIHUMU
1H(bOPMAIIITHO-PO3BAXKATPHUMH  CHCTEMaMH, $Ki JO3BOJISIOTH BOJISIM KEPYBaTH MY3HUKOIO,
HaBIraIli€ro, 1 HaBiTh JEIKMMH HAJAIITYBAaHHSIMHU aBTOMOOLIS Yepe3 CEHCOPHI €KpaHu abo TOJI0COBI
KoMaHu [3].

Meouuni anapamu: B MeauIuHI CHCTEMU <JTIOIMHA-MAIINHAY BKIIOYAIOTH B ceOe BCe, Bil
MPOCTUX amapariB JUisi BUMIPIOBaHHS KpPOB'IHOTO THUCKY [0 CKJIAJHUX CHUCTEM MarHiTHO-
pezonancHoi Tomorpadii (MPT). Epronomika iHTEpdEiCiB MUX CKIATHUX CUCTEM Ma€ KPUTHYHE
3HAYEHHS U1 TOYHOCTI JIarHOCTHKH Ta PO3POOKH alrOpuTMIB JTikyBaHHs [12].

Asiayiuni cucmemu ynpaeninta norvomamu. I1i1oTH B3aeMoit0Th 3 O0PTOBUMHU CUCTEMaMU
JIiTaKa Yyepe3 MUPOKUN CIIEKTp iHTepdelciB, BKIIOYAIOUN JHKOUCTUKH, KHOTIKH, CEHCOPHI €KpaHH Ta
MHOTO(YHKITIOHAJIbHI TUCIUICT I TOTO 100 MPaBOMIPHO KEpyBaTH MOJBOTOM 1 CHUIKYBaTHCS 3
HA3eMHHUMH CITY>KOaMU yIIpaBIIIHHS MOBITPSIHUM pyxoM [8].

/lponogi anapamu, siKi MalOTh CIellalIbHEe OCHAIICHHS JJIs ONTUMAIBHOTO KEpyBaHHS BOHU
3HAWIUIM [IMPOKE MPAaKTUYHE 3aCTOCYBaHHsS SK B MpodeciiiHiil AisUIbHOCTI BIHCHKOBUX, TaK 1 Y
MPAIiBHUKIB arpOIPOMHUCIOBOTO KOMILIEKCY.

Inoycmpianoui  pobomuzosani cucmemu: Ha BUPOOHWUITBAX JIIOJU B3aEMOJIIOTH 3
poOOTH30BAaHMMH CHUCTEMaMH Ui BUKOHAHHS 3aBJaHb, II0 BUMAaraloTb BHCOKOI TOYHOCTI,
IIBUJIKOCTI, 200 € HeOe3NMeYHUMH Ul BUKOHAHHS. Lle MoXyTh OyTH maHesi ynpaBJIiHHS Ha PI3HUX
JiHISIX BUpOOHUIITBA a00 iHTepdelicu a1 nporpamyBanHs poooTis [10].

Crain po3pi3HATH pPOJIb 3BHYAHHOIO KOPHUCTYBada CYYacHOIO amaparypor Bix poOoTu
onepamopa. OCTaHHIA BUKOHYE II0 POJb Y NpodeciiiHOMY KOHTEKCTI, 1110 MOTpedye creniaibHOT
¢axoBoi miAroToBKH. TakoX y KOHTEKCTI CHCTEM «IIOJMHA-MalIMHa» TEPMIHU <«3BHYAHMN
KOPHUCTYBau» 1 «oIepaTop» BiA0OpakaloTh PI3HI POJII Ta PiBHI B3a€EMOJIl 0COOM 3 Cy4aCHUMH
TEXHOJIOTISIMA abo cucteMaMu. [/lu3aiiH iHTEepdeciB A 3BUUaHUX KOPHCTYBAaYiB 30CEpEKEHUI
Ha IHTYITUBHOCTI, IPOCTOTI BUKOPUCTAHHS Ta JOCTYIMHOCTI sl TOTO 100 MaKCUMAJIbHO CIIPOCTUTH
B3a€MO/IIIO JIIOJIMHM 3 MEBHOIO TexHoJorie. HatoMicTs, iHTepdeiicu s onepaTopiB € Habarato
cKkmagHimuMu. [HTepdelich 1 omepaTopiB MPOEKTYIOTbCS 3 YpaxyBaHHSIM HEOOXITHOCTI
JIETaIbHOTO KOHTPOJIIO HAJ BCIMa iH(OPMAIIMHUMHU MPOIECaMHU, MOXIIUBOCTI IIBHJIKOTO JIOCTYITY
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70 KpUTHYHOT 1H(opMaLii Ta MalOTh BUCOKI BUMOTH A0 Oe3neku min yac pobotu. Taki intepdeiicu
notpedyroTh 3amydeHHs [T-¢axiBiiB g iX po3poOKM Ta CrenialbHOTO HAaBYAHHS OMepaTopiB s
e(eKTUBHOTO 1X BUKOpUCTaHHS [5].

Posrnsgaroun nmpo0iaeMaTuKy OnepaTopehbKoi MISIBHOCTI B CHCTEMAax <JIHOMHA-MAIIMHA
HEOOXIJJHO 3ayBa)XKMTH, L0 CBIJOMICTH oOmepaTopa Ma€ BHUCTYNATH MPOJOBXEHHSIM (yHKIIN
oOagHaHHS 1 TOMI KIIFOYOBHM MOCTA€ MUTAHHS PO3MEKYBaHHS BiIMOBINAIBHOCTI MDK 0CO00IO 1
«PO3YMHHMH MallMHAMW». 3a HaWKpalluM CIIEHApieM JIIOJMHA JOpydYa€ MAallMHI aBTOMATHYHI
3amavi 33y 30€peKeHHsT pecypcy BHIOT HEPBOBOI JISIIBHOCTI, 1, HATOMICTh, Oepe Ha cebe
KOHIICTITyalbHI THMTAaHHS KEepyBaHHS 1 TBOpPYY IIOCTAaHOBKY minei. OpHak, Ha NpPaKTUI Iie
TPAIIISIETHCS JAJIEKO HE 3aBXKAM, IO MPHU3BOJUTH A0 TUCOANAHCY B CHTYAIifX, A€ ONEpaTopchka
JISUTBHICTD JIFOJIMHU HAJJIMIIKOBO AaBTOMATH3Y€ThCSA, a MalllMHAa pPOOUTh CYTTEBI THOMMIKH Y
uuienokaaganyi. [lpukiagoM nporo BUCTYNAOTh YHCIEHHI aBapli, K1 BUHUKAIOTh Y€pe3 MOMUIIKI
B cHCTeMax HaBiraiii TpaHCIOPTHUX 3aco0IB 3a YMOB KOJIM JIFOJMHA HAJMIPHO IMOKJIAJal0uUCh Ha
MalluHy, BUKOHYE BOUYEBUb a0CYp/iHI 1 TOMUIIKOBI KOMAaHIM B CHCTEMax YIPAaBJIIHHS BHACIIJOK
TOTO, 0 ITHOPYE UM HE BPAXOBYE BC1 0OCTaBUHU,a BiJl TAK 1 TOTPAILIs€ B aBapiiiHi CUTYaIli.

Henockonanictb po3yMiHHA TNCUXO(I310JOTIYHUX MPOLECIB, AKI MalOTh CKJIAJIHUN
nepedir B cucTeMax «JTIOAUHU-MAIIHHAY, PU3BOIUTH 10 MOKJIMBOCTI PO3pOOKH HE3PYIHOTO Ta
HEONTHUMAJIbHOTO JIM3aliHy B LUX CHUCTEMax. A BiJ TaK JU3alHOBI Ta 1HXXEHEPH1 PIIICHHS IPH
pO3po0IIi CydacHUX CHUCTEM B3a€MO/IIi 0COOM 31 CKJIaJIHUM TE€XHOJOTIYHUM OCHAIIEHHSIM MalTh
IPYHTYBaTUCS Ha BpaXyBaHHI MPAaBOMIPHUX 3aKOHOMIPHOCTEH IHTETPAaTUBHOI AISNIBHOCTI MO3KY
JIOJUHU Ta OCOOJMBOCTAX (YHKIIIOHYBAaHHS OCHOBHUX HOTO CTPYKTYPHO-(QYHKI[IOHAJIbHHUX
6sokiB. HaamipHO MexaHICTUYHE PO3YMIHHS MPOBIAHUX MCUXIYHUX MPOLIECIB MOXKE 3aKiagaTu
MiZICTaBU JUIsi YHCICHHUX TEXHOJIOTIYHMX IHIUJICHTIB, a TOMY B [JIMCHMH Yac Mae MicIe
IIPOJIOBXKEHHS €BOJIIOLIT JOCTIHKEHDb B CHCTEMAX «JII0AHHa-MamurHay [3].

Baoicnueo 3aznauumu npuHyunu, wjo aexicamsv 8 OCHO8I CIMBOPEHHs eQeKmMUGHUX, 3PYUHUX
ma iHmyimueHo 3p03yMINUX MexXHONI02iu OJis 63A€EMOOII 8 CUCIEMAX «NIOOUHA-MAWUHAY.

Y mcuxostorii mparti Ta eproHomiiti me B 70 pokax MHHYJIOTO CTOJITTS Oyiu chopMyIbOBaHi
TEOPETUYHI OCHOBU aHTPOIOLIEHTPUYHOTO MiXOAY, L0 PO3IJIAaE JHOANHY-0IIepaTopa K Kepyrouy
JIAHKY B TEXHOJIOTTYHUX CHCTEMax, TOOTO SIK CyO’eKkTa mpodeciitHOT ASUTBHOCTI, a MAIIMHY — SIK
3Hapsas npaui [S]. EBostronist ysiBiIeHb PO B3a€EMOJIT B CUCTEMAX «JIFOAMHA-MAIIMHAY Y 3aX1AH1NA
HayIlll JEMOHCTPYE 3axOIUIMBHH NUISIX BiA paHHIX TEOpid Tmpami 0 CY4aCHHX KOHIICTIIIH
iHTEpdeiicy Ta B3aeMoii 0coOu 3 amapaTHO-TIporpaMHUM oOnaaHaHHsAM. Ha modatky 20 cTomiTTs
Openepik Teimop (1911 p.) 3amovarkyBaB HayKOBE YIPABJIIHHS Iparelo 1 BIH 30CEpeIuBCs Ha
nocimKkeHHi eeKTHBHOCTI Ta onTHMi3alii po6ounx mporecis. Foro HaykoBi mpari, xo4a it Gyimu
COpSMOBaHI Ha MiABUIICHHS MPOJYKTUBHOCTI pPOOOYMX TMPOLECIB, CTald MiACTABOIO s
[OJIAJIBIIION0 BUBUYEHHS B3Aa€EMOJIH MDK JIFOJABMHU Ta MallMHAMH, OCKUIbKM aKLEHTYBAJIU yBary Ha
HEOOX1THOCTI MPOBEJECHHS aHali3y Ta IJIaHyBaHHS poOouux 3amad. Jlimmian 1 @penk ['inbeptu
(1914 p.) mpoAOBKMIM PO3BUTOK IMX I€H 1 BHECIM BaroMuii HAYKOBHH BHECOK y Taly3b
€proHOMIKM Ta BUBYEHHS poOouux mpoiieciB. Bonu Oynu mioHepamu B aHalli3i pyxiB Ta Yacy, IIO
HE TUIBKHM TOKpaIIIo e(PeKTUBHICTh BUPOOHMIITBA, aJie i 3pOOMII0 BXKIIMBUI aKIIEHT Ha aganTailii
poboumnx Micip 10 (i3i070rTYHUX 1 MCUXOJOTTYHUX MOTped mpauiBHUKIB. CaMe Take po3yMiHHs
BAXUIMBOCTI (IIOJCHKOTO (akTOpy» B IHTEpaKLIAX JIOAUHM 3 MAallMHAMM CTal0 KIOYOBUM
MOMEHTOM y PO3BHUTKY r'yMaH-(hakTopHOT iHxkeHepii [5,7].

Jlo kiHug 20 CTOJITTS 3BaXKarouu Ha PO3BUTOK KOMIT'FOTEPHUX TEXHOJIOTIH yBara HayKOBIIB
30cepeKyBaiach Ha B3aeMOJIi1 J1oAuHU 3 komn'torepoM. ben IHalinepman, ouH 3 JiepiB y mii
ranysi, copMysIOBaB OCHOBHI NMPUHLMIMN NPOEKTYBaHHA iHTep(delciB, 1m0 3poOuiIo B3aeMO/IIIO
JNIOJIMHU 3 KOMITIOTEPHMMH CHCTEMaMH OuTbIl eeKTMBHOIO Ta iHTYiTMBHO 3po3yMinoro. Moro
po6otu B ramy3i HCI minkpecnunu BaKIMBICTh ypaxXyBaHHsS MOTped KOPHUCTYBayiB MpU po3poOiti
TEXHOJIOTIM 1 BIAKPWJIM LUIAX JO CTBOPEHHS OUIBII JOCTYMHHMX Ta KOPHCHUX IM(PPOBHUX
iHcTpymenTiB. Cmin migkpecnutu,mo came ben IllHalinepmMaH BH3HAYMB BICIM KIIFOUOBUX
NPUHLUIIB, SKI JIe)KaTh B OCHOBI CTBOPEHHS €(EKTUBHUX, 3PYYHHUX Ta IHTYITMBHO 3pO3yMIIMX

28



Cepis «bionoriuni Haykny, 2025

TEXHOJIOTIH JUIs ONTUMAIBHOT B3a€EMO/II1 B CUCTEMAX <JIIOJMHA-MaIIMHa)» — I1€ TaK 3BaH1 «8 30JI0TUX
npaBuiI iHTEpdENCiBY:

MaeMo Harojy 3a3HauMTH 3MICTOBHY CYTHICTh IIMX MpaBWI, L0 MAiOTh MPHHLUIIOBE
3HAYEHHS:

1. Ilocnioosnicme — 3a0€3MEUCHHSI €THOCTI CTUITIB, TEPMIHOJIOT1i, KOJBOPIB 1 pO3TAITyBaHHS
€JIEMEHTIB Y BCbOMY iHTEp]eHcCi.

2. Cnpowennsi — HaJaHHsI KOPUCTYBaduaM MOJKJIMBOCTI BHKOPHCTOBYBATH aJbTepHATHBHI,
OLIBII MIBUJIKI CIOCOOM BUKOHAHHS 3aBJaHb IS MiIBUIIICHHS TPOAYKTHBHOCTI.

3. Ingopmamusnuii 360pomnuil 36’130k — 3a0€3MEUCHHS HETAHHOTO 1 3PO3yMLIOTrO
3BOPOTHOTO 3B'I3KY Ha KOKHY [iF0 KOPUCTYBaua.

4. Hianoe, wo cnpuse 3aKinuenHi0 3a0a4i — CTBOPEHHS JIOTTYHUX TOCIIIOBHOCTEH il 3
J0CTAaTHBOIO 1H(OpPMAIIi€l0, K1 103BOJISIOTH KOPUCTYBayaM YCIIIIHO 3aBEpIIyBaTH 3a/1a4l.

5. ObpobKka nomunoxk — MiHIMI3a1l1sl TOMUJIOK 3a JIONIOMOTOI0 JIM3aiiHy Ta HaJlaHHS MPOCTUX
CHoco0iB iX BUITPABJICHHS.

6. /lo36in na ckacysamHs Oiti — NO3BOJISIE KOPUCTyBadyaM O€3MEYHO EKCTIEPUMEHTYBAaTH Ta
BHUIIPABJISITH IOMUJIKH 3a JIontoMoroto (pyHkiii "ckacyBatu'.

1. Bhympiwnit Konmpoas — HaJlaHHS. KOPUCTyBadyaM BIIUYTTsSI KOHTPOJIIO HaJl iHTEepdericoMm
Ta JISIMH, SIKI BOHU BUKOHYIOTb.

8. Exonomis kopomkouachoi nam'smi — OOMEXEHHS KUTbKOCTi iH(opmamii Ta mid, sKi
KOPHUCTYBa4 IMOBUHEH NaM'sITaTu, AJIsi COPOIIEHHS B3aEMO/IIT 3 CHCTEMOIO.

BaxmBo ycBimOMHTH, MO 3aCTOCYBaHHS BHINE 3a3HAYCHHUX IMPHHIMIIOBHX ITOJIOKEHB €
KIIFOYOBUM JUIsI CTBOPEHHSI €(DEeKTUBHUX IHTEpP(EiCIB y cucTeMax «IIoJMHA-MalluHay, /1€ KOKEeH
acCrmeKT JU3aiiHy CYTT€BO BIUIMBAE HA 3/aTHICTH omieparopa e€()EeKTHBHO B3aEMOJISTH 3 MAIIHWHOIO,
HaJga€ MOMJIMBICTh  ITIBHINYBATH  33JI0BOJICHICTh ~ KOPHUCTYBAdiB 1 CHOpHsIE  Kpamomy
B3a€EMOPO3YMIHHIO MDK JIFOJMHOIO Ta KOMITTOTEPOM.

Tpeba mMo3HAUUTH, IO EBOJIOLIA OCTIKEHb aKTyaJlbHOI MPOOJEeMaTHKH B3a€EMOIIl B
CHUCTEMax «JII0JIMHA-MAaIllMHA» Yy 3axXigHId Hayll BimoOpakae Tmepexim Bia onTuMmizamii Ta
e(eKTUBHOCTI POOOYMX TIPOILECIB JO PO3YMIHHS BAXJIMBOCTI EPrOHOMIKM Ta 3PYyYHOCTI
iHTEpQEHCIB, 0 € BUPIATLHAM /I 3a0€3MeUeHHS TapMOHIHHOT Ta TPOJYKTUBHOT B3aEMOIIT MK
IHAMBIAOM 1 MaIllMHAMU.

JoyinbHo exazamu Ha 3HAYEHHS «II0OCLKO20 (hakmopyy 01s 3a6e3nedenHs OnmumMalbHOl
onepamopcvkoi  JisiibHocmi, OCKUIBKM BIH BHUCTYHa€ B I[bOMY KOHTEKCTI IPOBIIHOIO
neTepMiHaHTOr. TIOHATTS «irodcvkutl paxmopy BIITpae KIOYOBY pOJIb y aHajli3l aBapid Ta
KatacTpo(, 0COOIMBO B KOHTEKCTI JOCIIKEHHS CHCTEM «IoauHa-mamuHa» [5]. Ile moHsarTs
OXOIUTIOE IIUPOKUN CHEKTP acCHeKTIB IKUTTESUIBHOCTI JIOAUHU Y COIyMi, BKIIIOYAIOUYU
€proHOMIKY, TICUXOJOTil0, aHTPOMOMETPIiI0, B3aEMOJIIF0 MK JIFOAMHOI 1 KOMIT'IOTEPOM, a TaKOXK
mpolecyaidbHl Ta OpraHi3aiiifHi eleMeHTH, SKi MOXXYTh BIUIMHYTH Ha MOBEIIHKOBI 1ii Ta
OPUUHATTS pilmeHb JdoauHor0. Jlroacekuii  (GakTop MoOXHA BHU3HAYMTHU SIK BUBYEHHS Ta
3aCTOCYBaHHSl ICHXOJIOTIYHUX Ta HEWpo(di310JOTIYHUX MPUHIUIIB J0 Cy4acHOI iHKeHepii Ta
IU3aiiHy MPOAYKTIB, MPOIECIB Ta CKIAAHUX I1H(QOPMAIIHHUX CHUCTEM 3 METOI0 MOKpallleHHS
koMpopTy, epekTuBHOCTI Ta Oe3meku. ToMy BaXKIIMBUM € aHalli3 TOTO, SIK JIOJU B3a€EMOJIIIOTH 3
TEXHOJIOT1SIMU Ta CUCTEMaMH, SIK BOHM 3/1MCHIOIOTH pO3pOOKYy CrocoOiB 3HMXKEHHS HMOBIpHOCT1
MMOMUJIOK, MOJOJAaHHS BTOMH Ta IHIIUX HEraTHBHUX YWHHUKIB, K1 MOXYTh MPU3BECTH JI0 aBapii
g1 KatacTpod. AHami3 aBapiii Ta KaTtacTpod 4YacTo BHABISAE, IO «IHOJICBKUNA (HakTop» €
KITFOUOBOIO MPUYMHOI0 OaraThoX HeOakaHUX IHIUAEHTIB. Hampukiaa, Moxe OyTH BCTaHOBIIEHO,
10 HEAOJIKHM B JW3aiHi iHTepdeiicy MalllnHU CIPUYMHMIN HETpaBWIbHI Jii onepaTopa, abo 110
oprasizaiiifHi HEJOJIKM MPU3BEIU 10 HEJIOCTATHHOI MIATOTOBKH ab0 MEpPeBTOMHU MEPCOHATY.
Bkpail BaxJIMBHM € JOCKOHAJe MPOEKTYBaHHS B CHUCTEMax <JIIOJMHA-MAIIWHA» OCKUILKH BOHO
BHUCTYNA€ KPUTUYHUM YHUHHUKOM,IIOJIO 3aroOiraHHs aBapisM 1 kKaTtacTpodam, a TaKOXK CIpUSE
MIZBUILEHHIO 3arajibHOT 0€3MeKH 1 MPOAYKTHUBHOCTI B IIMPOKOMY CIIEKTpI raixy3ei, Bija aBialii 10
SAJIEPHOT €eHEPIeTUKH.
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Baoxcnueo yceioomumu 3nauenHs nepeukoOOCMIiUKOCMI 6 OnepamopcvbKill OisIbHOCHI.
Takuii HaykOBUH HampsiM TNPAKTHYHOI CHPSMOBAHOCTI, SK JOCHIPKEHHS MEpEIIKOA0CTIHKOCTI
omepaTopa, po3poOISETHCSI B OCHOBHOMY Ha TiJCTaBl BHUBYEHHS OCOOIUBOCTEH CHpPUHHSATTS
iHpOpMaLIHHIX CEHCOPHUX CUTHAJIB OTIEPATOPOM 1, 3a3BUYA, 11€ 30poBi 1 ciryxoBi curnanu. Cuifg
HarajgaTtd, 10 B CYYaCHUX TEXHOJOTIYHUX CHCTEMaxX CIIOCTEPIraeThCsl 3alydCHHS IEPEBAXKHO
HEHPOCTPYKTYp came 30pOBOr0 aHaiizaropa s oOpoOku iH(OpPMAIifHOTO MOTOKY: Ha 30pPOBE
cpuiHATTA npunagae maibke 90 % iHdopmamii y BCiX amapaTHO-TPOTpaMHUX KOMILIEKCax, a
CIIyXOBHW aHaji3aTop 3abe3nedye cnpuiHATT 8-9 % iHQOpMaIiifHUX CEHCOPHUX CHUTHAIIB.
BiporizHicTs 0€3MOMHIKOBOTO BUKOHAHHS NMCHUXOMOTOPHHUX [ MpH 0OpoOIli 30pOBHX CHTHAJIB
BHU3HAYAETHCS XapaKTEPOM ICHYIOUMX TIEPElIKOJ, SKi CYNPOBOJDKYIOTH NMPOQECiiiHy HisUTBHICTD
omneparopa. Bucoka mepemkogoCTIMKICTh MaM'aTi orepaTopa JI0 BIUIMBIB MAaCHMBHUX 30BHIITHIX
MEPEeKO/] CBIIYUTH PO HOTOo aJanTalliiiHi MOKJIMBOCTI 32 YMOBH HasiIBHOCTI CTOPOHHIX CEHCOPHUX
noapa3HuKiB. Taki MOXKJIMBOCTI B pa3l BIUIUBY MEPELIKO PI3HOT MOJIAIbHOCTI IPU3BOASTH JI0 TOTO,
0 JIOCHKYBaHI CHOYaTKy 3MEHIIYIOTh €(EeKTHBHICTh OINEpaTHUBHOI KOPOTKOYACHOI mMam’sTi
(OKII), noTiM cB1IOMO CTPUMYIOThH BIAIMOBIJI 32 CEHCOPHUMM KaHajlaMH 30POBOTO Y 3BYKOBOTO
CHPUMHATTS HA MOHOTOHHI CTOPOHHI CUTHAJIM 1 B PE3yJbTaTl LIbOTO yBara 0COOM KOHILIEHTPYETbCA
came Ha COPUHMHATTI HEOOXiqHOT BaxkauBoi iH(popmaii. [1ig yac BIIIMBY OJJTHOMaHITHUX MACUBHUX
30pOBUX TIEPEIIKOJ] OTIepaTOpH 3BAXKAIOTh Ha Te€, MO iM HE TMOTPIOHO 3amam sSTOBYBaTH, BOHHU
HamararoTbesl (ikcyBatu ix y cBoii OKII 1 BUKOpHCTOBYIOTH 4Yac BIACTPOYKH JIsi MOBTOPEHHS
7-3HauyHOTO (hOopMyJsipa, SIKUM copuiiMaeTscsi ocoOoro. [Ipu 1pOMY NPOIYKTUBHICTH 30pOBOT
KOPOTKOYAacHOI MaMm’ATi JAeU[0 MiJBUIIYEThCS 3a PaxyHOK aKTHBI3alli HEMPOHHUX JIAHIIOTIB
30pPOBOTO aHATI3aTOPY BHACIIAOK 30y/DKEHHS TTi/1 Yac J101aTKOBOT 30poBoi adepenTartii [5,9].

Maemo BKazaTH Ha AHMUCAKKAOHULL mecm AKULL 3aCMOCO8YEMbCA Ol GU3HAYEHHS
IHOUBIOYANLHUX 0COOIUBOCHEN 30POBUX CEHCOMOMOPHUX PeaKyiti onepamopa.

AHTHCAaKKaTHUN TECT B SIKOCTI JIarHOCTHYHOTO 1HCTPYMEHTY CIIOYaTKy Oylio po3poOJieHO
JUISL  OIIIHKKA KOTHITMBHOTO KOHTPOJIFO Ta IHTIOITOPHUX 3A1I0HOCTEH Yy TCHUXO0(]i3i0JIOTTHHOMY
KOHTEKCTI, OCKUIBKHA BIH BH3HAya€ OCOOJIMBOCTI B3a€MOJIl B CHCTEMaxX «IIOJAWHA — MalluHay 1
30KpeMa XapakTepHU3ye MUIBHICTh omeparopa y ckiamHux cucremax. Cakkaam (3 ¢dpaHITy3bKOi
MOBH saccade, 110 03HA4Ya€ «PUBOK» ab0 «IITOBX») — 1€ IMIBUJIKI Ta CHHXPOHI30BaHI PyXU OYEH,
1o BiAOyBalOTbCA OJHOYACHO Ta B OJHAKOBOMY HANpsAMKY. AHTHCAKKaJHUH TECT BHM3HAuae
3JIaTHICTh JIFOJAMHU OPUIYIIUTH PePICKCUBHUM MOIJIA] HA PAlTOBO 3'ABUBLIUICS CTUMYI 1 3aMICTb
LOTO BUMAra€ JAWBUTHCS B HPOTHIEKHOMY HampsMKy. Ll 30aTHICTH ITHOPYBATH MOXKJIUBI
aBTOMAaTHYHI BIIMOBIII, @ HATOMICTh BUKOHYBATH CBIOMI KOHTPOJBLOBAHI Jii € KPUTHYHOIO B THX
YMOBax Jie OIepaTOpH B3a€MOIIOTh 31 CKJIAJHUMH MallMHAMU a00 KOMIT'FOTEpHUMH CHUCTeMaMu. Y
KOHTEKCTI B3a€EMOJII JIIOJIMHH 3 MAIIMHOIO PE3yJbTaTH aHTUCAKKAIHOTO TECTY MOXYTh JOIOMOTTH
3pO3YMITH, HACKUIbKM €(QEeKTHMBHO OIepaTop 3MOXeE YIPABISATH PpO3CIAHHAM yBaru Ta
30CepeKyBaTUCsT Ha KPUTUYHMX 3aBJaHHAX. Hampukiana, B yMOBaX BHCOKOIO KOTHITHBHOIO
HABaHTAXKCHHSI, TAKUX K YIPABJIIHHSA JITaKaMH, IPOHAMH OIIEpaTOpaM 4acTo MOTPiOHO IrHOpYBaTH
HECYTTEBI CTUMYJH, 00 KOHIICHTPYBATUCS HAa BaXXJIMBIK iHopMallii, sika 3a0e3neuye Oe3neky Ta
e(EeKTUBHICTh YIPaABIiHHS TPAHCIOPTHUMHU 3acobamu. Tak camo, y aBTOMOOUIBbHIN cdepi, Boail
B3a€MOJIIIOTH 13 CKJIAJHUMHU 1HTepdelicaMy NpuiIagoBoi MaHel, 10 BUMarae 3[aTHOCTI IrHOpYBaTH
HEeNOTpPiOH1 CHOBILIEHHS Ta 30CepeKyBaTHCA HAa KPUTUYHIN iH(opMaLii 1 yCIIIIHOTO BOJIHHS.
AHamiz pe3ynabTaTiB BHUKOHAHHS OINEPAaTOPOM AHTHCAKKATHOIO TECTy MOXeE JOTOMOITH Yy
NIPOEKTYBaHHI OUIbII e(pEeKTUBHUX IHTep(elciB JIOAMHA-MAIINHA, OCKUIBKM MiJKPECIIOE
HEOOXIJHICTh MIHIMI3yBaTM HemoTpiOHy abo BiABOJiKarouy iH(popMmalliio, ska Moria 0
CIPOBOKYBaTH pe(IeKCUBHI MOMIAAM. Takuil aHali3 TaKOXK MOKE CIIPUATHU IMOJIMIIEHHIO MTPOIECIB
HaBYaHHS, IIEHTHU(IKYIOUH 0Ci0, IKUM MOXKe 3HaI0OUTHUCS OUTbII 3HAYHUN TEpMiH HaBYAHHS 111010
OTPUMAaHHS HaBUYOK YIPaBIiHHA yBaror. KpiM TOro BUKOpPHCTAHHS aHTHUCAKKAJHOTO TECTy Oyne
KOPUCHUM Ul PO3POOKH CHELIaIbHUX TPEHYBAJbHUX IMPOrpaM, sIKi MiJBUIIYIOTh KOTHITUBHUHI
KOHTPOJIb Ta (OPMYIOTh 3IAaTHICTh OCOOM JIO 3aJlydyeHHS MpOLECIB TaJlbMyBaHHSA, IO Mae
3a0e3meuyBaTu Kpauly MiAr0OTOBKY ONepaTopiB 0 BUMOI Cy4aCHOTO TEXHOJIOTTYHOTO OCHAILIEHHS.
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OTxe, aHaii3 pe3ylbTaTiB BUKOHAHHS ONEPAaTOPOM AHTHCAKKATHOTO TECTy MOXKE HAJaTH
I[iHHI BKA31BKU MO0 1HIUBIMyaIbHUX BIIMIHHOCTEH Y KOTHITUBHOMY KOHTPOJII OCOOH, SIKI MOXHA
BUKOPHUCTOBYBATU [UIsS TOKPAIICHHS $K MPOEKTYBAaHHS IHTEp(EHCIB B CHUCTEMax «IIOJHHA—
MallvHay, TaK 1 Juig npodeciifHoro BimOOpPY Ta HaBYaHHS ONEpPaTOpiB y PI3HUX COIIAIbHO-
BAXIUBUX TATy35IX.

EdextuBHicTs TepepoOku Ta iHTEpHpeTamii oTpumaHoi iH(opmamii 00yMOBIIOETHCS
3HAYYIIICTIO MPEJACTABICHUX 3HAKIB 1 3aJeKHUTh BiJ] XapaKTEPUCTUK IIOCTABICHUX 3a/ad.
BaxummBuM acriekTom mporiecy oOpoOku iH(opmarlii ornepatopoM € MOTHBAIliiHA CTOpPOHA HOTO
npoeciiHOl TiSITBHOCTI.

JocmipkenHs mpouecy BigOopy 3HaumMoi iH(opmarii B pI3HOMaHITHHX YMOBax
¢yukuionyBanHs OKII mpoBogmwinuch Ha OCHOBI BpaxyBaHHS (OPMHU MHEMIYHOI aKTUBHOCTI
(1oBUIbHA 1 MUMOBUIbHA 30pOBa KOPOTKOCTPOKOBA Mam’ATh) 1 XapaKTepy IOCTAaBJIEHUX Mepes
ocobor0 3amady. BusBuinocs, o Oulbll epEeKTUBHUM Oylo JOBUIBHE KOPOTKOYAcCHE
3amam'siTOBYBaHHsS B yMOBaX BHPIIEHHS MHEMIYHUX 3anad. HasBHICTH OJHIET MHEMIUHOI IiIi
aKTUBYE MPUUOMHU TIEPEKOIyBaHHS Y 3B'A3KY 3 THUM, III0 BCA MpECTaBiIeHa iH(OpMaIllis OIIHIOETHCS
IHAUBIIOM SK 3HauMMa. B yMoBax gojaBaHHs KOJBOPOBOTO (OHY, TOOTO B yMOBax 3ajaad 3
MEPEHABAHTAXKEHHSIM, CYTTEBO 3HUKYETHCSI €PEKTUBHICTh BIATBOPEHHS 3a BCiMa TUIIAMH 3a/1ay.

Bupuenns wnagiitHocti OKII mnpoBoauThcs Ha OCHOBI BHU3HAu€HHs 11 3B'SI3KY 3
KOH(}ITypaIri€ro KoJ0BUX 3HAKIB 32 JIOBKMHOKO Ta MOCIIIOBHICTIO. Y MPOBEJACHUX €KCIIEPUMEHTAX
TecT-00'€eKTaMu CIYTYIOTh 3a3BU4ai rpadiuHi 3HAKH 10 OJJHOMY B KOKHOMY Kajpi. JlocmimkyBaHi
MOBHHHI OyJIM CIOYaTKy CHPUUHATH BCIO TOCTIJIOBHICTH TMPEJICTABICHUX 3HAKIB, a TMOTIM ii
BintBopuTH. KokeH rpadiuyHuil 3HaK BUCTymae sK OaraTOMIpHUM CTHUMYJ, 1 3T1IHO 3
pe3ynbTaTaMi TaKOTO JA1arHOCTUYHOIO TECTYBaHHA 3'sCyBanocs, 110 WMOBIPHICTh MPaBUILHOTO
BIATBOPEHHS TpadiyHUX 3HAKIB 3HAXOJAUTHCSA Y 3BOPOTHINA 3aJIEKHOCTI Bija 3arajabHOi KUTBKOCTI
MPEICTABIICHNX 3HAKIB.

B pasi Onmspkoro 3a yacoM TpEACTaBICHHS 3HAKiB iX 00pa3 30epiraeTbcs y Mexax
KUIBKOX CEKYHJI Y CEHCOpHIM mam'aTi, MoTiM 00pa3 CKaHYEThCA 1 TOCIIIOBHO TIOCTYIa€ B
neHTpanbHuid kaHai 3ade3nedenHs OKII. I1ix gyac mocnimoBHOT mogadvi cepii rpadiyHUX CUTHATIB
iHTEep(]EepeHIiss CIOCTEepIraeThCsl SIK MPOSB TaJbMYyBaHHS CJiIB MUHYJIHMX 3HAKIB HACTYITHUMH
CEHCOPHUMU CUTHAJIaMH.

BenbMu BaXJIMBHMH CHTII BBaKATH JOCHIIPKCHHS €()EKTHMBHOCTI TICMXOMOTOPHOI ITaM'sATi
oreparopa, OCKUIbKM BOHA € (yHJAaMEHTAIBbHOIO OCHOBOIO JUIS 3aCBOEHHS MPAKTUYHUX YMIHb Ta
HaBHYOK Mpo(deciiHOT AISUTBHOCTI 11010 yrpaBiiHHsA 00'ektamu B ACY (aBTOMaTH30BaHUX CHCTEMax
YIIPaBIIiHHA). 3aKOHOMIPHOCTI Ii€i mam'siTi BHBYEHI 1€ HEIOCTaTHBRO Yy 3BSI3KY 3 HASBHICTIO
IHIMBIAyalbHUX BIAMIHHOCTEH Yy CIIPUHHSATTI MEBHUX 1H(OPMAIIITHIX CUTHATIB Pi3HOT MOJATIBHOCTI,
a TaKOXK y TICMXOMOTOPHI opranizaiiii oco0u. Y miaroTosieHi Hamu Monorpadii "IlcuxomoTopuka
Ta IHAUBIAYAIbHICT" JETaTbHO BUCBITICHO I1HIMBIAYalbHI OCOOIMBOCTI MEPUENTUBHO-KOTHITUBHUX
1 CeHCOMOTOpHHUX. (YHKII, a TakoX 3HAuyIll B3a€MO3B’S3KH y 0OCI0 3 pI3HUM CTaHOM
MICUXOCOMAaTHUYHOIO 310POB’s [2].

BcTaHOBNICHO TEHIIEHITIIO /10 3HMDKEHHS HMOBIPHOCTI OS3MOMMJIKOBOTO BIATBOPEHHS I Yac
30UIBbIIEHHS] KUIBKOCTI MPEACTAaBIEHUX TECTOBUX O0'eKTIB. 3aikcOBaHO OOMEXKEHHS IMPOIYCKHOT
3patHocTi OKII 3a nmx ymoB. BusHaHO, 1110 MpOJYKTHBHUM BHSBWJIOCS BIATBOPEHHS JIMILE OJHOTO
TECTOBOro 00'ekTa mpu ekcnosuii oro 1-2 cekynn. Ilicns npeactaBneHHs 3-0X 1 OUTbIIOT KUTBKOCT1
TECTOBUX 00'€KTIB IMPOTYKTUBHICTb 1X BIATBOPEHHSI PI3KO 3HWKYETHCS 32 paXyHOK IHTep(hepeHLIi.

V 3B'3Ky 3 HasBHICTIO HOBUX Cy4aCHUX BH/IIB TEXHOJIOTIH OUIBIIICTh ONEPATOPCHKUX 3a/1a4
BUPILIYIOTHCS 32 JIOIIOMOTOI0 J11aJIOTOBUX MPUCTPOIB, KyIU BXOAATh BiICOTEPMIHAIH 1 PI3HOMAHITHI
AIIM. 3a ux ymoB BepOanbHa iHpOpMallis, 0 COpUUMAETbCS Ha CIIyX BiJ aDOHEHTa, BUBOUTHCS
Ha eKpaH BiIeOTEpPMIHAIY JUIsI CAMOKOHTPOJIIO 1 KOPEKTYBAaHHS TEKCTY.

IIpeocmasnsiemo ocHo8HI emanu nepepoOKu mexkcmoegoi inghopmayii 6 cucmemi «onepamop-
oucnietiy. I1IBUAKICTB 1 TOUHICTH MepepoOKU TEKCTOBO1 iH(OpMallii 0co000 y CUCTEMI «omepaTop-
JCTLIICIY 3aleXkaTh Bill psiy 00'€KTUBHUX Ta CYy0'€KTUBHUX YNHHUKIB.
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OcHoBHi ncuxo¢ynkuionanbHi ckiaanoBi OKII B koHTEKCTI pearnizamii ICHXOMOTOPHUX i
oreparopa:

1. Cencopna mam'sate, sika mependayae B pealbHOMY BHMIpi yacy YCBIJOMJICHHU BinOip
iHGOpMaLIfHUX CUTHAIIB MMEBHOI MOJATBHOCTI — 37¢OUIBIIOTO 1€ 30poBa 1 ciyXxoBa ad)epeHTallis,
10 Tiepeadavace yrisHaHHS CEHCOPHUX CUTHANIB (30POBH 1 CITyXOBHIA THO3HC).

2. [JlexomyBanHs iH(OpMAIIfHUX CHUTHAJIB B HEHPOCTPYKTYpax KOpPU TOJIOBHOTO MO3KY,
o nependadae i BepoaibHe ACKOTyBaHHS.

3. ®opmyBaHHS Ha MIACTaBi AHATITUKO-CUHTETHYHOI TISUTBHOCTI MO3KY MPOTpaMu i —
MepeBaKHA y4acTh JIOOOBOI KOPH, sKa 3a0e3redye IUIeCPSIMOBAHICTh TICHXIYHOT TISUTBHOCTI Ha
MiZICTaB1 CTBOPCHHS 3aAyMYy JIii.

4. TlcuxomoTOpHE 30Y)KEHHS Ta MOBJIEHHEBO-MOTOPHE, SIKE 3@ LUISIXaMU KIHETUYHOTO
aHaJli3aTopa 3abe3neuye TOHKY JU(epeHiHoBaHy ICUXOMOTOPUKY pyxoBHX BifauniB OPA.

5. Peanmizamis ycBimomyieHMX i, 1m0 Tniependavyae Ha MIACTaBl BJIACHOTO JIOCBITY
OBOJIOJIIHHS 0CO0O0I0 NTEBHUMHU IICUXOMOTOPHUMH SKOCTSIMU JJIs1 YCHIIIHOT TpodeciiiHOT AISUIBHOCTI.

6. KoHTposb B HEUPOCTPYKTYypax akKIenropa pe3ylbTarTy [ii 3MIMCHEHHX il Js
0a)kaHOTO CHIBHAAIHHA HEMpPOAMHAMIYHOI MOJIENIl JIOCSATHYTOrO pe3yslbTaTy 3 HEOOXITHUM
(1neambHUM).

7. llporHosyBaHHS MOXJIMBOCTEH MOKpaleHHS e(PEeKTUBHOCTI MpodeciiiHol MISIBHOCTI 3
KOHKpETH3alll€l0 MEBHUX 3aXO0JIB HE TUIBKM TEXHIYHOIO IUIaHy, a M 3a paxXyHOK akKTHBi3alil
BJIACHUX 3YCHITb.

OnTuManbHUA TOKa3HUK OE3MOMMIIKOBOTO  BIATBOPEHHS 1H(OpMAaIiMHMX CHUTHATIB
criocTepiraBcs il 4ac MPEJCTaBIEHHS OKPEMHUX 3B'SI3KOBUX CIIOIYYEHb Yy PEUEHHSX, @ MIHIMaJIbHE
BIITBOPEHHS CIIOCTEPIracThCs 32 YMOBH MOBHOI 3aBAaHTAXKEHOCTI €KpaHa TEKCTOM. 3'CyBajocs, 10
MaKCUMajbHa KUIBKICTh TOMWJIOK TpHUIIaae Ha reorpadiuHi Ha3BW, YWCIa, IMEHA BJIACHI Ta
1HO3eMH1 CJoBa. BIiAMOBIAHO 10 KUIBKOCTI TakKUX CIIB TEKCTH CHiJl paHXyBaTH 3a pPIBHEM
CKJIQIHOCTI, SIKMI BUCTYIA€ 3HAYYNUM (aKTOPOM IMOBHOTH 1 OE3MMOMMIIKOBOCTI BiATBOpeHHsS. Ha
cepenHboMYy piBHI ckiaagHocTi ontuManbHUMU 171t OKII € TekcTr, OCHOBHA YacTHHA SIKMX MICTHUTh
He Ounpie 5-7 cimiB i mudp, Mo A0MyCKae YTBOPEHHS ABOX OJAMHHUIIL ONlepaTHBHOI mam'siti [11].

Maemo 3a3Ha4yuTH, L0 MOBHOTA 1 OE3MOMUJIKOBICTH IMepeAayl OIepaTopoM TEKCTOBOI
iH(popMarrii 00yMOBJIeHI TAKUMH OCHOBHUMH YHHHUKAMHU:

e a) KuibKicTh 0JJTHOYACHO TIPE/ICTABIICHUX CIIIB;

0) AxicHuii cKiIa 1 JIOTIYHA CTPYKTYpa MPEICTAaBICHUX TEKCTIB;
B) HasiBHICTh TpeHYBaHHS;

r) MoTuBaIiiiHi YCTaHOBKH;

1) HaBuuku 30poBOro CaMOKOHTPOJIIO.

[TomanpIi KOCHIMKEHHS MO0 BpaxyBaHHS BCIX 00'€KTUBHUX 1 Cy0'eKTUBHUX (aKTOPIB, SKi
3a0e3MeuyloTh TOCKOHAlle COPUMHATTSA Ta BAANy IHTEpIpeTallilo TeKCTOBOi iH(popmalii, € BKpait
HeoOximHuMHu as eheKTUBHOI opraHizauii npodeciiiHol AIITBHOCTI 0COOM B CydacHUX CHCTEMax
«OTePATOP-TUCTLICH».

Puma sax epexmusna cucmema xoodysanmns. TloHATTS «puma» (rpeil. pvOUdg — MIPHICTD,
CYMIPHICTb, Y3TrO/KEHICTh) O3HAUYa€ CIIIB3BYYUs 3aKIHUEHb Y CYMDKHUX Ta OJM3bKO PO3TAIIOBAHUX
cioBax. BoHa 0XOIUIIOE PUTMIYHHI aKIIEHT 1 HACTYIHI 32 HUM 3BYKH Ta HaBITh 'PYMH CIIB 1 TICHO
MOB'SI3YETHCS 3 PUTMOMEIIOIUKOIO.

Puma naBHO BUKOPHCTOBYETHCS SIK MHEMOHIYHUM 3aciO, 10 JomoMarae MOKpallyBaTh
3amaM'aTOBYBaHHs Ta 3HW)KYBAaTH KUIBKICTh MOMIJIOK Y Tepenadi iH(opmariii. CprKTypa pumMu
CHpUSi€ JIETHIOMYy 1 OUIBII TOYHOMY BIATBOPEHHIO TEKCTY, OCKUIBKM PUTMIUHICTH 1 3BYKOBa
rapMoHisl poOJIsATh cioBa OuTbIn 3amam'sToByBaHuUMH. Lle edexTtuBHa cucrema koayBaHHA. Taki
MHEMOHIKM BHUKOPHUCTOBYIOTBCS Y BHIJISAI CTAIMX BHCIOBIB, HANpPUKIAA, y TpaBWIaX YU
MpHUKa3KaX, AKi JOMOMararTh 3araM'sTaTH TEBHI 3HaHHS a00 MpUHIUIH. MOpSKU, HaNpHUKIA,
YacTO BUKOPHCTOBYIOTh PHUMOBAHI MPUKA3KH JUISL OMUCY TOTOJHUX YMOB, Taki sk «YUepBoHMIA
3axiJl — Marpocam pajicTh, YEPBOHUU CBITAHOK — J0 MITOpMYy miarotoBka». «Red sky at night,
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sailors' delight; red sky in the morning, sailors take warning». L{e monomarae M mBHIIIe TPUAMATH
pillIEHHS] HA OCHOBI CIIOCTEpPEKEHb 3a HEOOM. Ll TexHika crpolrye 3anam'ssTOBYBaHHS Ta JTO3BOJISE
OUTBIII TOYHO TIEpeaBaTH HAKOIIMYEHUH TOCBIT BiJl TOKOJIIHHS 10 TIOKOJIIHHSL.

YaockoHalleHHS pPOOOTH OmepaTropiB Moxke OyTH JOCATHYTO 4epe3 IHHOBaliliHe
3aCTOCYBaHHS PHUMOBAaHMX IHCTPYKIii. Puma, gk edekTMBHUN MHEMOHIYHHMH 3acid, MoOxke
3HAYHO TMOJIMIIUTH 3araM'sTOBYBAHHS CTAaHIAPTHUX NPOUEAYp 1 KOMaHJ, IO € KPUTUYHO
BAKIIMBUM Yy CUTYaIlisIX, 0 BUMAaramTh MIBUIAKOTO JOCTYIY 10 iH(OpMAIii i 9ac KepyBaHHS
TeXHIYHUMU cucTeMaMu a00 y BUIAJIKy HAI3BUYAMHUX CUTYyalii. PUMoBaHi iHCTPYKIiT MOXKYTh
CIPOCTUTH TPOLIEC HABYAHHSA 1 3pOOMTH TEXHIUHI JeTani OUTbII JOCTYMHUMH, OCOOIMBO st
HOBAYKiB, SIKI MOXXYTh IIBHJIIIE 3aCBOIOBATH 1 BIATBOpIOBAaTH HeoOXximHi nii. Buxopucranus
pPUMH TaKOX MO’KE€ 3MEHIIMTH BTOMY 1 MIIBUIIUMTH YBary OIepaTropiB MiJ 4Yac BUBYEHHS Ta
BUKOHAaHHS poOouux mnpouenyp. PexkomeHayeTbcs po3poOUTH NUIOTHUH MPOEKT, SKUN Ou
BKJIIOYAB CTBOPEHHS 1 TECTYBaHHS PUMOBAHUX IHCTPYKIIIH, JUISl OL[IHKH IXHBOI €()EeKTUBHOCTI B
pealbHUX POOOYNX YMOBAX.

Buchoskmu.

1. AkryanpHa mpoOnemMa BIOCKOHAJICHHS OMEpaTopchbkoi MpodeciitHoi AIIBHOCTI Mae
BUPINTYBATUCS KOMIUIEKCHO 32 JIBOMa OCHOBHMMHM HAaINpsIMaMU: IO-TIEpINE, Ie TOJajbIlle Baye
KOHCTPYIOBaHHS TEXHIYHHUX 3ac00IB Ta OCHAILEHHS 3 YpaxXyBaHHSIM MCUXO(I310JI0TTUHUX
ocobimBoCTE 0co0U Ta 1i aJanTUBHUX MOXIIMBOCTEH; MO-/Ipyre, 11e OpraHizallis Ta BIPOBaKEHHS
IHAMBIAYyaIbHOTO TIpo(eciiiHOro BiIOOPyY, a TaKOXK OPIEHTOBAHE HaBYAHHS ONEPaTOpiB, 110 MAIOTh
OyTH aJanToBaHI 1O BHUKOHAHHS KOHKPETHMX BHUIB poOIT, HaBITh B YMOBaxX CKJIaJHOI Ta
HeOe3meuHoi mpodeciitHol  mismmbHOCTI.  [locTiiiHE  yIOCKOHANEHHS TEXHIYHMX 3aco0iB 1
YCKJIQHEHHSI MEXaHI3MIB YIPaBIIHHSI B CHUCTEMax <«IIOJMHA-TEXHIKa» IMOCTA€ HAWBAXITMBIIIOO
IpOoOJIEMOIO ChOTOJIEHHS, @ TOMY Ha ii BUPIIIEHHS CHPSAMOBAHO MOJAIBIINM HAyKOBO-TEXHIYHUH
IIPOTrPEC Cy4acHOT'O CYCIUIbCTBA.

2. BaxnmBi mwTaHHSA npoghecitinoi  Haditinocmi 0cobu, 10 BUKOHYE OIEPATOPCHKY
TISUTBHICTh, € BEJIbMH aKTyaIbHUMH 32 CBOEI MEIHWKO-COIAJbHOI 3HAUYYNIICTIO. B cydacHux
CHUCTEMax YIpaBJiHHSA OIMEPATOPCHKOIO MISUIBHICTIO, KpPIM HAIIHHOCTI CYTO TEXHIYHHX JIAHOK,
0COOJIMBOr0 3HAYCHHs Ha0YyBa€ 3AaTHICTh JIIOJUHU-OIIEpAaTOpa 10 TOYHHUX 1 CBOEYACHUX MEepepoOOK
YMOBHO-PEICKTOPHOT ISJILHOCTI, MPaBOMIPHOI IHTepmperalii MacuBy iHGoOpMaIlli, a TaKoX
CIIPOMOYKHICTh 0COOM JI0 MIBUKOT OpraHi3ailii HeOOX1THUX Ji{ Y BIAMOBITHOCTI 3 (PyHKI[IOHATBHIM
IIPU3HAYCHHAM IEBHOI TEXHIYHOI CUCTEMM Ta MOXJIMBOCTAMM ii BJIOCKOHaJeHHA. [IpMHIMIIOBOIO
OCOOJIMBICTIO OYyIb-SIKUX KOMIUIEKCHUX CHUCTEM «IIOJIMHA-MallMHa» € He TUIBKM TEXHIYHE
3aJIy9eHHsI OCBIYEHOT 0c00M, a i HEOOXIIHICTh BpaXyBaHHS OCOOMCTICHHX CKJIaJIOBHX MpodeciiHol
HAJIMHOCTI, OCKUTbKM BMOTHMBOBAHICTh Ta EMOIIIMHHMI IHTENEKT 3a0e3MeuyloTh MpParHeHHs Ta
3JIaTHICTh 1HJIUBIAA 0 JOCATHEHHS IIOCTABICHOT METH.

3. JlronuHa-onepatop BUKOHYE 3alpONOHOBAaHI Ta perjiaMeHTOBaHI [ii B opraizaiii
YIIPaBIIHHSA CHUCTEMOIO, 3Ba)Kal0YM Ha TOCTaBJIEH! 3aBAaHHA. ToMy HaMOUIbII IHTErpalbHUMHU B
CUCTEMax «IIOIMHA-MAaIINHA» € MOKa3HUKU Pe3yIbTaTUBHOCTI MPOdEeciitHOT MisTBHOCTI BiAMOBITHO
JI0 TOCTaBIIEHOI LTI, a BIATAK TaKUW MiAXiA A0 OIHKHU YCIIIIHOCTI AISUIBHOCTI omeparopa Ciif
Ha3BaTU nparmMatuyHuM. IlparmaThyHa e(peKTHBHICTb B CHCTEMax <JIIOJMHA-TEXHIKa» IOJATAE y
3IaTHOCTI OCOOM peayli3yBaTH BIJIACHI JIOCATHEHHS Yy BIANOBIAHOCTI JIO IOCTAaBIEHOT METH 3
ypaxyBaHHSM IOKa3HUKIB Pe3yJbTaTUBHOCTI MpOoQeciiiHOi AiAIbHOCTI (MParHeHHs 10 JOCSATHEHHS
HEOOXITHUX SIKOCTE! Ta pe3yIbTaTUBHOCTI Mpalli).

4. Taxuii  HAyKOBMM  HampsiM  MPaKTHUYHOI  CHIPSMOBAHOCTI,  SK  JIOCIIDKEHHS
MEePEIIKOJIOCTIMKOCTI ~ oneparopa, po3poOisieTbCsl B OCHOBHOMY Ha IMUJICTaBl  BUBYEHHS
0COOIMBOCTEH CHPUUHATTS 1HPOPMALIHUX CEHCOPHMX CHUTHAJIIB ONEpaTopoM i, 3a3BUYal, Ie
30pOBi 1 CIyXOBi curHaimu. BiporigHicTs 0€3NOMUIKOBOrO BHKOHAHHS INCUXOMOTOPHMX il Hpu
0o0poO1i 30pOBUX Ta CIYXOBHUX CHUTHAJIB BHU3HAUAETHCS XapaKTEPOM ICHYIOUMX MEpeIiKo[, sKi
CYIIPOBOJIKYIOTh TMpodeciiiHy isSUTbHICTh omepaTopa. Bucoka MepemKoIoCTIKICT MmaM'aTi
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omepaTopa 10 BIUIMBIB MMACUBHUX 30BHIIIHIX TMEPEIIKOJ CBIMYUTH MPO WOT0 ajgamTamiidHi
MOJKJIMBOCTI 32 YMOBHU HAsIBHOCTI CTOPOHHIX CEHCOPHUX MOJIPA3HUKIB.

5. OcHOBHI eramu mepepoOKH TEKCTOBOI iH(oOpMaIlii B CHCTEMI «OIepaTop-IHCIICH» B
KOHTEKCTI peaiizalii IICHXOMOTOPHUX /il oOmepartopa BKIIOYAIOTh: CEHCOPHY IaM'siTh,
JEeKOyBaHHS 1H(OpMAIIfHUX CHTHAJIB B HEOKOPTEKCi, (pOpMYBaHHS Ha IIJACTaBl aHAJITHKO-
CHHTETHYHOI AISITBHOCTI MO3KY MPOTPaMH NCHXOMOTOPHHUX Iiid, ICHXOMOTOPHE Ta MOBIJIEHHEBO-
MOTOpHE 30Y/DKCHHSI, peai3allilfo YCBIIOMJICHHX i, KOHTPOJb B HEUPOCTPYKTypax akiernropa
pe3ynbTaTy yCBIOMJICHMX JIild, TPOTHO3YBAHHS MOKIMBOCTCH TOKpAMICHHS €(QEKTUBHOCTI
npoheciiHO1 TiSITBHOCTI.

6. Ilpodeciiina HamiHICTH OCOOH-OIIEpaTOpa B CYYaCHHX AaBTOMATH30BAaHUX CHCTEMax
noJsisirae 'y ii 34aTHOCTI A0 TBOPYOi Ta CBO€YAacHOI OOpOOKM 1H(OPMALIMHUX CHUTHAJIIB PI3HOT
MOJAJIBHOCTI /ISl OpraHi3aiii aJleKBaTHUX MCUXOMOTOPHUX A1 3 METOI0 YCIIUIHOTO YIpPaBJIIHHS
CKJIaJIHUMU KOMIUIEKCHUMHM TEXHOJOTITYHUMHU CHUCTEMaMU 3 BHUCOKHUM pIBHEM IH(OPMATHBHOCTI.
3BakarouM Ha CydyacHI peajili HeBU3HAUYEHOCTI Ta TypOYyJEHTHOCTI O0COOIMBOIO 3HAUYEHHS HalyBae
«WTIOJCHKUN (akTop» B 3a0€3MeYeHH] ONTHUMAJIbHOI ONepaTOpPChKOi ISUIBHOCTI, 110 Nependayvae
dbopmyBaHHS y oOcoOu-omepaTropa CTPECOCTIMKOCTI Ta aJanTOBAaHOCTI 10 POOOTH B yMOBax
MIJABUIIEHOT HeOE3MeKH.

CIIUCOK BUKOPUCTAHOI JIITEPATYPH

1. [Herrapenko-MenbHuk T.B. AKTyanbHICTh MOAANbIIOT pO3pOOKH MpodiieMH TpodeciiHOl HaliHHOCTI B KOHTEKCTI
ncuxodizionoriunoi ekcreprusu. Bicuuk Uepkackkoro yniBepcutery. Cepis «bionmoriuni Haykm». 2024. No2.
C. 20-28. DOI: https://doi.org/10.31651/2076-5835-2018-1-2024-2-20-28

2. Dehtiarenko T., Brynza I. Interdependence of mental development with psychomotorics In the context of the
formation of personal motive qualities. Collective monograph / Theoretical and practical aspects of modern
scientific research. Sherman Oaks, 2022 C. 245-252.

3. Bpycennos B. I'. Ilpodeciiina HamiiHICTh TIOIUHK-ONIEPATOPa K MpodaeMa CydacHOI IHmKEHEpHOI 1HmAyCTpii /
B. I'. bpycenios, O. B. bpycenios // Jltoauna, CycriabCTBO, KOMYHIKATHBHI TeXHOJOrIT: Marepiamu [X mixHAp.
HayK.-1pakT. KoH}. (21-22 sxosTtHst 2021 p.). Xapkis : JICA TTJIFOC, 2021. C. 281-284.

4.  [Hineuxko O. B. CyrHicTb, 3MICT 1 CTPYKTypa MOHATTS «IpodeciiiHa HaaiiHICTh (axiBis» //30IpHUK HAYKOBHX
npaie HarionansHoi akanemii JlepsxkaBHoi npukopaoHHOT ciyxou Ykpainu. Cepis : Ilemaroriuni Haykm. 2015.
Ne 1. C. 90-101.

5. Imxkenepna ncuxonoris: kypc jgekuiit / Yknagau: C.O. I'ypa. — X.: HYL3 Ykpainu, 2016. — 127 c.

6. €scrokoB O.I1. HaykoBo-icTOopuuHI Ta TEOPETUKO-METOONOrIUHI OCHOBH BUEHHs Npo HpodeciiiHy HaaiiHICTh
JIIOJIMHA B 3arajbHOCBITOBIM mcuxonoriuHiii Hayimi. 30. Hayk. mpaip. «[Ipobnemu Han3BUuYAHUX CUTYaIii».
UYepkacu. 2017. C. 49-64.

7. Tlcuxosorist mpari: HaB4. [Toci6uuk. /3a pen. €. JI. CkBopueBchkoi; lepx. 6iotexHon. yH-T. Xapkis, 2022. 160 c.

8. Jlemenko I'. YUnHHUKH, IO BIUIMBAIOTh Ha npodeciiiHy HailHICTh (haXiBLIB 3 aBapiilHOro OOCIYroBYBaHHS Ta
Oesnekr Ha aBiamiHOMY TpaHcmopti. 30. Hayk. mpaub. LIV imeni B. Bunnuuenka. Kpornumsauipkuii. 2015.
C. 56-66.

9. Canenpnikoa T. [lam’sTh sik akTop HaIIHHOCTI ONEPaTOPCHKOL HisTbHOCTI. BicHUK JIbBIBCHKOTO yHIBEpCHTETY.
Cepis ncuxonorivyni Hayku. 2021. Bumyck 8. JIbBiB. C. 143-149.

10. CyuacHi iH(poOpMaIliiHI TEXHOIOTIT Ta IHHOBALIHHI METOMUKH HABYaHHS Yy MiArOTOBII (haxiBI(iB: METONOJOTIS,
Teopis, TOCBif, mpobiaemu: 30ipHUK HayKoBuX mpaik. Biraums: TOB «pyk mirocy, 2022. Bum. 63. 220 c.

11. [Mamoan I1.O. IIpodeciiina HamidHICTD Cy0’€KTa MmiSTIBHOCTI: IICHXOJOTIYHMHA pakypc aHamizy. labirtyc.
[cuxomnorist mpari. Bun.54. 2023. C. 204-208.

12. ¥Yaon M.O. Tlcuxonoriuai ocoOiauBOCTI mpodeciiHoro Bimbopy GaxiBI(iB €KCTPEHOI MEIUYHOI JOMOMOId Ta
MEIWIIUHN KaTacTpod: TucC. ... KaHm.. ncuxorn. Hayk : 19.00.04 «MenmaHa nicuxonorispy / [HCTUTYT mcuxomnorii
imeni I'.C. Koctroka HAITH Ykpainu. Kuis, 2021. 342 c.

REFERENCES

1. Degtyarenko-Melnyk T.V. The urgency of further development of the problem of professional reliability in the
context of psychophysiological examination. Bulletin of Cherkasy University. Biological Science Series. 2024.
Ne2. P. 20-28.

2. Dehtarenko T., Brynza I. Interdependence of Mental Development With Psychomotorics in the Context of the
Formation of Personal Motive Qualities. Collective Monograph /Theoretical and Practical Aspects of Modern
Scientific Research. Sherman Oaks, 2022 C. 245-252.

3. Scientific-practical. conf. (October 21-22, 2021). Kharkiv: Disa Plus, 2021. P. 281-284.

34


https://doi.org/10.31651/2076-5835-2018-1-2024-2-20-28

Cepis «bionoriuni Haykny, 2025

4. Didenko O.V. The essence, content and structure of the concept of "professional reliability of a specialist™
/ICollection of scientific works of the National Academy of the State Border Guard Service of Ukraine. Series:
Pedagogical Sciences. 2015. Ne 1. P. 90-101.

5. Engineering Psychology: Lecture Course / Compiled by: S.O. Gura. - X.: NUCZ of Ukraine, 2016 - 127 p.

6. Yevsyukov O.P. Scientific-historical and theoretical and methodological foundations of the doctrine of
professional reliability of man in world psychological science. Coll. Sciences. works. "Emergency Problems".
Cherkasy. 2017. P. 49-64.

7. Labor Psychology: Educ. Manual. /Ed. E.L. Skvovskaya; State. Biotechnole. Univ. Kharkiv, 2022. 160 p.

8. Leshchenko G. Factors that affect the professional reliability of specialists in emergency and aviation safety. Coll.
Sciences. works. V. Vinnychenko Central Committee.Kropyvnytskyi. 2015. P. 56-66.

9. Salelnikova T. Memory as a factor of reliability of operator activity. Bulletin of Lviv University. Series
Psychological Sciences. 2021. Issue 8. Lviv. P. 143-149.

10. Soltik O.O0. Modern information technologies and innovative teaching methods in specialists training:
methodology, theory, experience, issue Issue 52. P. 397- 401.

11. Shapoval 1.O. Professional reliability of the subject of activity: psychological perspective of analysis. Habitus.
Psychology of work. Issue 54. 2023. P. 204-208.

12. Udod M.O. Psychological features of professional selection of emergency medical care and disaster medicine: dis.
... Candidate of Psychol. Sciences: 19.00.04 "Medical Psychology" / Institute of Psychology named after GS
Kostyuk of the National Academy of Pedagogical Sciences of Ukraine. Kyiv, 2021. 342 p.

Degtyarenko-Melnyk T., Brynza I.

Problem of operator activity in modern realities

Introduction. The article provides a theoretical review of the areas of study of the problem
of operator activity as a special kind of professional activity of a person. Substantiation of the
importance of the human factor in providing optimal operator activity, principles that underlie the
creation of effective, convenient and intuitive technologies for interaction in human-machine
systems, obstacles in operator activity and basic stages of processing of textual information in the
system "operator"”. The purpose of the article is to highlight the problems of operator activity in the
context of relationships in the system "man-machine™ in the modern realities of today.

Research methodology. Methods of theoretical analysis, comparison, comparison,
systematization and generalization have been applied.

Scientific novelty. The article states that the problem of improving the operator's
professional activity should be solved in two main directions: first, it is a further successful design
of technical means and equipment, taking into account the psychophysiological characteristics of
the person and its adaptive capabilities; Secondly, it is the organization and implementation of
individual professional selection, as well as the oriented training of operators, which should be
adapted to the performance of specific types of work, even in conditions of complex and dangerous
professional activity.

Conclusions. It is substantiated that the problem of improving the operator's professional
activity should be solved comprehensively and based on the principles that underlie the creation of
effective, convenient and intuitive technologies for interaction in human-machine systems; It is
proved that the issue of professional reliability of a person performing operator activity is very
relevant in their medical and social significance, because a fundamental feature of any complex
system "man-machine™ is not only the technical involvement of an educated person, but also the
need to take into account personal components; It is clarified that the study of the obstacles of the
operator, is developed mainly on the basis of the study of the peculiarities of the perception of
information sensory signals by the operator and, usually, are visual and auditory signals. The
likelihood of unmistakable performance of psychomotor actions in the processing of visual and
auditory signals is determined by the nature of existing obstacles that accompany the professional
activity of the operator. The high obstacle resistance of the operator's memory to the effects of
passive external obstacles indicates its adaptive capabilities, provided there are foreign sensory
stimuli; Attention to the main stages of processing of text information in the system "operator-
display" in the context of the implementation of psychomotor actions of the operator, namely:
sensory memory, decoding of information signals in the neocortex, formation on the basis of
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analytical and synthetic activity of the brain of psychomotor action, psychomotor, psychomotor,
psychomotor. acceptor the result of conscious actions, forecasting opportunities to improve the
efficiency of professional activity; It is shown that taking into account the modern realities of
uncertainty and turbulence of particular importance "human factor" in providing optimal operator
activity, which involves the formation in the person-operator of stress resistance and adaptability to
work in conditions of increased danger.

Key words: operator activity, man-machine system, system "operator-display”, reliability,
obstruction in operator activity.
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HABYTA INOBEJIIHKA II1YPIB
3 PI3HOIO AJIKOI'OJIBHOIO MOTHUBALI€IO
PU MOETHAHHI ITPOIECIB AJIKOT'OJII3AIIIL 1 HABYAHHS

Anomauia. [locmitinumu ma 3aKOHOMIPHUMU KOPETAMAMU PO3BUMKY AKO20JIbHOI 3A/1eHCHOCI
€ N0BeOIHKO8I 3MIHU, AKI CNPUYUHEHI NIUBOM emAaHoIy Ha Hepeogy mkanuny. Memoto oanoi pobomu
OV10 docnioumu 36'a30K MIdC KOSHIMUSHUMU Npoyecamu ma OpMYSaHHIM i PO3BUMKOM AIKO20TbHOL
3ANENHCHOCMI Y MONOOUX wypie-camyie. 30amuicmv wypie 00 HABUAHHA OYIHIOBAIU MEMOOOM
PpaodianbHo2o 1a0ipuHmy, pIBeHb AIKO20AbHOI MOMUBAYIl wypieé uUHAYaIU 3a HAOAHHAM Nnepesacu
emanony y osonusiuikogomy mecmi. Pezynomamu. [loxkazano, wo XpoHiuHa ankozonizayis wypie
SHUJCYE WBUOKICIb 1 AKICMb HABYAHHS, WO NPOABIAEMbCA 8 NOPYULEHHI CMAHY 00820Mpueanoi i
0Co0OIUB0 POOOYOI nam’simi i, IK HACTIOOK, 6 30ibUeHHI Kitbkocmi nomunok. Ilpome nonpu 3aeanvhuti
He2amugHUtl 6NIUE AJIKO20/II0, HAGYAHHS NICA AIKO20NI3aYil CNpUdUHAE OLbul 8upasicene nopyuleHHs
nam ’smi. Koenimueni mpenysamms cnpusiu OyHKYIOHATIbHUM 3MIHAM Y MO3KY RIOBUWYIOUU U020
cmitikicmb 0o cmpecopis. Ilypu, ski He Hadasanu nepesacy auiKo2oM0, MAlU GUWY WBUOKICMb
HABYAHHS MA MEHWUL PiBeHb NOMUTIOK, WO MOdice OYymu nos s13aH0 3 MEHUIOW AKMUBHICIIO CUCTEeM
no3umueHo2o niokpinienHs. Bucnoeku. binvwi eupaosicenuti eniue emanony Ha HAOymy noeeoiHKy
wypis, AKI He HAOAOMb Nepeazy aIKO20JI0, MONCHA NOACHUMU IX MEHWoW @epmeHmamusHoo
aoanmosauicmio 00 MemadonizMy emanomy, CladuumMu HeupoaoanmueHUMU Npoyecamu i OLtbuuUm
QUCOANAHCOM MIdHC 2ANbMIBHOIO [ 30YOTUBUMU CUCEMAMU MO3K).

Knrouoei cnoea: anxoconvna  3anedcHicmo, HABYAHHA,  KOCHIMUGHI  (DYHKYIL;
Helipoaoanmayis, wypu.

IHocranoBka nmpodJieMu. AHAJII3 OCTaHHIX mMyOJiKaniil. AJKOroJjib € IMHUPOKO BKUBAHOKO
TICUXO0AKTUBHOIO PEUOBUHOIO, SIKa BIUIMBA€E Ha poOOTy HepBOoBOi cuctemd [1]. Bimomo, mo xpoHiuHe
BXKMBAaHHS €TAaHOJIy MO’K€ BIUIMBATH HA BHUKOHAHHS KOTHITMBHHMX 3aBJaHb, 30KpeMa pobouy
nam'st, aje JaHl JiTepaTypud MIOJ0 TPHUBAJIOCTI, MEXaHI3MIB 1 HAmpsIMKy 3MiH He €
otHO3HAYHUMU [2-5]. KOTHITHBHI MOpYIIEHHS B 0Ci0, SIKi CTPaKIal0Th HA XPOHIYHUN aJKOTOJI3M,
BUSBISIIOTECS Y 50-70% Bumnaakis, a B 10% BumajkiB BOHM MalTh BUPAKEHUI XapakTep, II0
Jocsirae cTyneHs JemMeHuii [6]. BraxkaeTbcs, 1110 JeMEHIis, MMOB'sI3aHa 3 aJIKOr0Ji3MOM, CTAHOBHUTh
Bix 5 10 10% Bcix BUMAAKIB AEMEHIIii, 0COOIMBO B 0Ci0 MOJIOJOTO BIKY [7].

XpoHiuHe a0 emi3oAUYHE HaJMIpHE BXKMBAaHHS aJIKOTOJII0O MOK€ BUKJIMKATH MOPYIIEHHS
mam’siTi, yBaru, BUKOHaBUMX (PYHKI[I Ta HEHPOIIIACTUYHOCTI. AJIKOTONb BIUIMBAE HA IEHTPAIbHY
HepBoBy cucteMy (LIHC) uepe3 monudikanito HepoMeaiaTOpHOI aKTUBHOCTI, 30KpeMa LUIIXOM
npurHiyeHHs ¢yHkuii riyramateprivnnx NMDA-peuenTopi Ta minBuiieHHs aktuBHocTi TAMK-
peuentopiB [8]. CopuumHse 3HIKEHHS piBHA HeiporpodHoro ¢akropa mo3ky (BDNF) ta
Herporpodiny 3 (NT-3), ski MalTh BaKJIWBE 3HAYEHHS JUIsI HEHPOMIACTUYHOCTI Ta (YHKITIT
nam'sati [9]. Lle mpu3BOAUTH A0 KOPOTKOTPUBAIMX 3MIH Y KOTHITUBHHMX IpOLEcax, TAKUX SK
MOPYIIEHHs po60YO0T IamM’ITi Ta 3HMKEHHSI IIBUAKOCT1 00poOKu iHdo pmatii.
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JloBrorpuBaje 3JOBKHBAaHHS aJKOTOJEM TOpYyHIye (QYHKIIOHAJIbHY B3AEMOIII0 MDK
npepOHTAIBHOIO KOPOIO Ta TIIOKaMIIOM, HEOOXiIHY [UIs IPOTIKAaHH MpoLeciB pododoi mam’aTi Ta
peanizarii BukoHaBuMX ¢GyHKuid [10]. AnKoronb CopuuuHSE CTPYKTYpHI 3MIHM B MO3KY,
BKJIIOYAIOYM aTpodif0 KOPU BEIUKUX IMiBKYJb, TiMOKaMIa Ta MOPYIIEHHS CHHANTUYHOI
wacTHaHOCTI [6]. OKpiM TOTO, y HAMUX MOMEPEIHIX MOCHIIKEHHIX BHUSIBJICHO, IMIO CXMIJIBHI JI0
BXKUBAHHS aJIKOTOJIO IIYpH JEMOHCTPYIOTh BHIILY €MOIMHICTh Ta TPHUBOXHICTh, 110 HETATHBHO
BIUTMBAE Ha TXHIO 3J]aTHICTH JI0 HABUAHHS Ta JOCIIIHUIBKY aKTUBHICTB [11].

[lompu 1e, HU3KA MOCIIKEHb JEMOHCTPYE, IO HABYAHHA Ta KOTHITHBHA CTUMYJISIIIS
MOJKYTh KOMIICHCYBATH JIeSIKi HETaTUBHI HACIIIIKU aJIKOTOII0. TpeHyBaHHS poO0Uoi mam’sTi 3HaYHO
MOKpaIye BepOaibHy poOody mam’aTh B 0Ci0 i3 pO3JIaZloM BXKHBAHHS QJIKOTOJIIO, IO CBITYUTH TIPO
T€, 110 KOTHITUBHI TPEHYBAHHS MOXYTh OyTH MOXKJIMBUMU MOMIYJIATOPAMHM HETaTUBHUX HACIIJIKIB
1T QJIKOTOJII0 HAa HEPBOBY cuctemy [12].

VY CXWIBHUX JI0 aJKOTOJII3MY LIYpIB AJIKOT0JIb MOXE BUCTYNATH B SIKOCT1 aJalTOTeHy, SIKUM
KOMIIEHCY€ TMOBEIIHKOBI Ae(PIUTH, BUKIMKAHI JUCOATIAaHCOM B CHCTEMaX MO3KOBOI peryisilii, Ta
MaTy BUpaXEHHUH aHKciomiTnuHuil edexr [13-14].

CaMm mpolec HaBYaHHS BUKIMKAa€e HEMPOIIACTUYHI 3MIHM B KIITHHAX MO3KY, BKIIIOUAIOUYU
PICT IEHJPUTIB, 3MIIIHEHHSI Ta YTBOPEHHS HOBUX CHHAICIB, T'€HEpallilo HOBUX HEHPOHIB, 0COOINBO
B TIMOKaMIIi, 0 Ma€ BUpIMIaIbHE 3HAYEHHS JUIsl HABYAHHS Ta Tam’ sTi, 3a0e3nedyroun cyocTpar
JUIs KOTHITUBHOI cTidKOCTI [15-16]. HaBuanHs Moke MOayt0BaTH BUBUILHEHHS HEHPOMEIIaToOPiB,
YyTJIMBICTh PELENTOPIB 1 CHHANTUYHY IJACTHUYHICTh, BITHOBIIOIOYM OanaHc y HeHpoTpaHCMIcii,
akuil OyB mopymeHuil BruBoM eraHony [17]. i amanTamii miIBUIIYIOTh CTIMKICTH HEMPOHIB 1
KOMIICHCYIOTh CIPUYHMHEHI €TaHOJIOM MOJXKJIMBI TOMKOKeHHA. OKpiM TOro, HaBYaHHS Ta
KOTHITUBHI TPOIIECH MOXYTh MOCHUJIUTH AaHTHOKCHUIAHTHUHN 3aXHCT, CIIPUATH MITOXOHAPIATLHOMY
OloreHesy Ta ONTUMI3YBaTH EHEPreTUYHUNA MeETa0OJI3M, 3MEHINYIOYH BHUKIHWKAaHE €TaHOJIOM
MIOIIKO/DKCHHST Ta TIOKpAIlyloud BWIKMBaHHS HEWpoHiB [15]. Takox HaBYaHHS Ta KOTHITHBHA
CTUMYJIAIIST MOXKYTh MOJYJIIOBATH 3amajibHI MEXaHI3MH 3aXHIIAl0YM Bill 1HAYKOBAHOTO €TaHOJIOM
Helipo3amnaneHHus [17]. B TakoMy BuManky HaBYaHHS MOKHA PO3TJISAATH SK OJWH 3 METOJIB, SIKi
BHUKOPHUCTOBYIOTBCS B OOpOTHOI 3 HACHiAKaMU HEHPOJETeHEPATHBHUX TMOPYIICHb Y JIOJUHU,
30KpeMa TaKuX SIK KOTHITUBHO-peaOiuiTaliiiHa Teparis.

Jl1st po3poOKM MIIXO/IB 10 KOPEKIlii eMOIIIMHIX Ta KOTHITUBHUX PO3JIAJIIB MPH AJTKOTOJIBHIN
3JICKHOCTI Ta MPO(DUIAKTUKYA PEIHMAUBIB MATOJOTIYHOTO TOTATY 0 BXXMBAHHS €TAHOIY IMOTPIOCH
aHAI3 PO3BUTKY aJIKOTOJBHOI 3aJIGKHOCTI 3 ypaxyBaHHSM IHIUBIAyaldbHUX OCOOIMUBOCTEH
aJIKOTOJIbHOT MOTHBALIIT i BpaxyBaHHAM MOXJIMBOCTI KOPEKLi 4epe3 METO/H, 1110 BUKOPUCTOBYETHCS
IUIs TIOZI0JIaHHA HACTIIKIB HEHpOoAereHepaTuBHUX NopyllieHb. MeToro JaHoi podoTH Oys0 AOCIIIUTH
3B'SI30K MK KOTHITUBHUMH ITpoliecaMM Ta (POPMYBAHHAM 1 PO3BUTKOM AJIKOT'OJIBHOT 3aJI€KHOCTI.

Marepiaan Ta MeTOAM AOCTIZKeHHA. Yl IPOLEAYpHU 3 1a00paTOPHUMH TBapuHaMU Oyio
noromkeHo Kowmicieto 3 Oioetnku HHI[ «luctutryr Oionorii Ta wMeauuuam» KwuiBcbkoro
HaIlOHAJILHOTO YyHiBepcuteTy iMeHi Tapaca IlleBuenka (mporokon Ne 3 Bin 3 kBitHs 2023 poky) i
BUKOHAHO BIINOBIIHO A0 «3arajJbHOETMYHUX INPHUHLHMIIB €KcllepuMeHTIB Ha TBapuHax (Kwuis,
2011), «Ilopsaxy npoBeeHHS HAyKOBUMHU YCTaHOBAaMH JOCIHI/IIB T4 €KCIIEPUMEHTIB Ha TBAPUHAX»
(No 249 Bin 01.03.2012), 3akony Ykpainu «IIpo 3aXucT TBapuH Bij )KOPCTKOTO MOBOKEHH» (NO
3447-1V Bin 21.02.20006).

JocmipkeHHss Oynu MpoBeleHI B YMOBaX XpOHIUHOTO €KCIIEpUMEHTy Ha 254 Oumx
HENHIMHUX MIypax-caMIiX BIKOM BiJl TppOX 10 II'STH MICALIB 3 MAacol Tila Ha TMOYaTKy
nocmipkeHHss 180-220 r. Tapunu yrpumyBanucs y BiBapii HHI[ «Iucturyr Oiosorii Ta
MEAULHI 32 IPUPOJIHOTO PEKUMY OCBITIIEHHS Ta CTAHJAPTHOIO XapuOBOI'O PALIOHY.

Ha nouarky ekcnepuMeHTy Uil pO3MOJUTy LIypiB Ha 30aJlaHCOBaHI TPYIU OIHIOBAIU
BPOJDKEHY IMOBEIIHKY 3a JIOIIOMOTOI0 TeCTy «Binkpute mosiey [18]. Kpurepismu noainy Ha rpymnu
o0OpaHO 3J1aTHICTh JI0 HaBYaHHSA B pajianibHoMy JabipunTi (PJI) Ta piBeHb alKOronbHOT MOTHBAILI.
3/aTHICTh 10 HABYaHHS OL[IHIOBAJIM METOJOM PaJialbHOr0 JAOIpUHTY 10 a00 Micis aiKoroji3arii.
JlocmipKeHHS IPOBOMIIOCH B 2 €Tarlu.
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Etan nocnimkenns [ — ymoBHU# pediekc B panianbHOMY JTa0ipuHTI BUPOOISITH y LITypiB 10
XPOHIYHOT aJTKOTOJIi3aIlil;

Etan nocmimkenns 11 — ymoBHMI peduiekc y paaiaabHOMY JabipHHTI BUPOOISIIN y LIypiB
IICIISE XPOHIYHOT aJIKOTO0JTi3aIli.

XpoHIUHY aJKOTOJI3aIlil0 TBApHH TMPOBOAWIM BHPOJAOBXK 48 IHIB B JBa €Tamu Jo
(excriepument 1) um micns (excnepument II) BupoOnenns ymoBHoro pedraexcy (YP) B PJL
Ha I erami Bu3Hauany CXWIBHICTD HIYPIB A0 €TAHOJy 3a JOTIOMOTOIO «IBOXIUIALIKOBOTO» METOY.
TBapuH, sKi HE MaM 10 IILOTO KOHTAKTY 3 €TAHOJIOM, ca/pKanu Ha 14 nid B iHAMBiTyadbHI KIIITKH.
[Ipotsirom miei (a3u TBapuHM BHPOJOBXK 24 TOAWH Maidd BUTbHHHA BHOIp MK 15 % po3unHOM
€TaHOoJIy Ta BOJIOI0. Benmuunny iHANMBIyaaIbHOTO OOCSTY CITOKMBAHOTO AJTKOTOJIIO 32 OJMHHUIIIO Yacy
(r/xr/no0y) Ta TPOLIEHTHE CIIBBITHOMICHHS CIHOXXUTOTO QJIKOTOJI 10 O0OCITY BCi€l piLAMHHU
oOuMCIIIOBAJIM OJUMH pa3 Ha JAeHb. OCKUIbKM BpOJDKEHA CXWUJIBHICTH /10 B)XXMBAHHS AJKOTOJIIO
MIOB’s13aHa 3 PIBHEM MOBENIHKOBUX peakiii [11], ToMy 1eil Kpok J03BOJIMB BPIBHOBAKUTH LIYPIB y
IV, V ta VI rpynax Ha OCHOBI MOBEIIHKOBUX OCOOJMBOCTEH, a TaK0XX BPIBHOBAXUTH DPIBEHb
CIIOHTAHHOTO B)KHMBAHHSI aJKOToJi0 10 novatky 30-neHHol nmpumycoBoi ankoronizamii. Ha II erani
MIPOBOJIVMIIH TIPUMYCOBY JTKOTOJI3AIIIO IIJIIXOM BBEICHHS TBapUHAM €TAaHOY SIK €IMHOTO JDKEperna
piaivHU BIpoJoBX Micsnsd. Yepes 30 nHIB A7 OLIHIOBAHHS IHAMBIAYaJIbHOTO PIBHS BXKMBAaHHSA
QJIKOTOJII0 KOXHY TBapHHY Ha 4 JHI ca/pKaid B IHAMBIIyaJbHY KIITKY 3 JIBOMa Hoiikamu (ogHa 3
BOJIOI0, 1HIIA 3 15 % po3zumHOM eTanoxiy). [Ipo GopmyBaHHS eKCIIEPUMEHTAIBLHOTO AIKOTOJI3MY
CYIWJIM, BpPaxOBYIOUM HACTYNHI MOKAa3HUKU: 1) IHAMBINyaJbHUH 00’€M BUIIUTOTO CHHUPTY 3a
OJIMHUINIO Yacy (He MEHII HDK 5 I/Kr 3a 100Y); 2) BiJICOTKOBE CIIBBiJHOIICHHS BHIIUTOTO PO3YUHY
cnupty A0 o0’emy Bciei piauHu (He MeHII HiK 60 %). Ilicnsa BcTaHOBIIEHHS BHUXIAHOTO PIBHA
BXKMBAaHHS BOJM Ta PO3YMHY €TAaHOJy TBapWH MOJUIMIM Ha IIypiB 3 BUCOKOKO AJKOTOJILHOIO
MOTHBAIIIEI0 «CXHJIBHHUX» 1 IIYPiB 3 HU3BKOIO aJKOTOJHHOIO MOTHBALIEID «HECXWIbHHX» [19-20].
[IpoTsirom mepiony ankorosmizaiii mpoBoAwM TecTyBaHHS B PJI miypiB 3 MeTor miaTpuUMaHHS
BUpOOJIeHOT HaBWukH. Ilicis 3aBepiieHHs amKoroJzarii J0JaTKOBO MPOBOIMIM TEPEBIPKY
noBeiHkH mypis B PJL.

[Ticns 3akiHYEHHS HABYaHHS B pajiaJbHOMY JaOIpMHTI Ta aJKOTOJI3allii Iypyd Ha eTamax
nociipkenns I ta I1 6ynu pos3nineni Ha 6 rpym (puc. 1).

Eran nocaimkenns 1:

I rpyna — «/IH koHTpOIBHAY - IHTAKTHI ITypH, 110 T00pe HaBYAIUCH B J1aOipuHTi (n=17);

II rpyna — «ITH koHTpoBHAY - IHTAKTHI IIYPH, 110 TIOTAHO HABYAIKCH B JIAOIpUHTI (n=28);

III rpyna — «JIH, cxumpHD» - IypH, 110 M1 Yac ajJKoToIi3allii HaJlaBalid IepeBary eTaHoJIy 1
no0Ope HaByaIuch B 1abipuHTI (n=19);

IV rpyna — «ITH, cxunpHi» - mypu, 110 i Yac aIKOToi3allil HaJlaBajiu IepeBary eTaHouiy 1
MOraHO HAaBYAJIHUCh B J1aOipuHTI (n=21);

V rpyna — «J1H, HecXunpH1» - IypH, IO MiJ Yac aJKorofi3aii HaJaBalu mepeBary BoJi i
no0pe HaBYaIuCh B 1a0ipuHTI (n=25);

VI rpyna — «I1H, HecxunpH1» - IIypH, 10 M Yac aJKOToJi3allii HalaBajau repeBary Boji 1
MOTaHO HAaBYAIKChH B NabipuHTi (n=36).

Eran gocaimkenns 11:

I rpyna — «/IH KOHTpO/IbHa» - IHTAKTHI LIYpH, 10 100pe HaBYaIKuCh B 1abipuHTi (n=17);

II rpyna — «ITH xoHTpOsBHA» - IHTAKTHI IYpPH, 1110 TOTaHO HAaBYAJIKMCh B JIAOIpUHTI (n=28);

III rpyna — «/IH, cxunbHi» - IypH, 110 MijJ Yac ajJKoroJizalii HajaBaiu MepeBary eTaHoidy 1
n00pe HaBYaIKCh B JIaOipuHTI(n=27);

IV rpyna — «I1H, cxmibH1» - O1ypH, IO MijJ Yac aJKkoroJji3auii HafgaBajiu rnepeBary eTaHoiy i
MOTaHO HABYAJIKCH B Na0ipuHTI (n=29);

V rpyna — «JIH, HecXunpHI» - IIypH, IO MiJ Yac aJKoroii3allii HagaBalu mepeBary BO/i i
no0pe HaBuanuch B nabipuHTi (n=22);
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VI rpyna — «I1H, HecxunpHI» - IIypH, OI0 M Yac aJKOTOJIi3allii HalaBaau rmepeBary Boi 1
MOTaHO HABYAIKCH B abipuHTi (n=33).

EKCNEPEMEHTANBHI rPYnu

ANKOONb **HABMANMA

g NN

KOHTPOMbHI FrPYNKU

Eran pocnipxenns | Eran pocnipxenns Il
YmoBHMUI pednexc YmoBHMIA pednekc
Bupobnasca no ankoronizauii BupobnaBcAa nicnsa ankoronisauil
«PO3YMHI» «HEPO3YMHI» " v L) v
1 ((aM) 1 (NH) CXHUNBHI M CXMNbHINH ~| CXWUNbHI AH CXHUNBHI NH
(n=17) (n=25) (n=19) (n=21) (n=27) (n=29)
v VI (1) v (1) Vi (1)
HECXMNBHIAH| HECXMNBHINH| ~ | HECXWNbHIAH | HECXMAbHINH [
(n=25) (n=36) (n=22) (n=33)

Puc. 1.Cxema po3noaiiny TBapvH Ha €KCIIEPUMEHTAIbHI TPYIU

PJI B upoMy AociimkeHH1 IpeacTaBiIsB I1aTGopMy, Bl sIKOT BIAXOAUIN 6 IPOHYMEPOBAHUX
KOpHUI0PIB (pyKaBiB). Y KIHIII KOXKHOTO pyKaBa 3HaXOJMJIAcs MJIACTUKOBA ILITOPKA, 3a SIKOIO JIEXKAJO
MIAKPIMJIEHHS. — IIMAaTO4Y0OK TBeporo cupy. Ilepen mouaTkom TecTyBaHb MPOTATOM 100U BCl LIypU
MIJUIATaId XapyoBidl JAenpuBalii Npu BUIBHOMY JOCTYI J0 Bojau. B mepmry no0y excriepuMeHTy
MPOBOJIMIIA TIPOIENypy O3HaioMiieHHs TBapuHH 3 PJI Ta micias momamgaHHS 10 HBOTO JaBalld
MOXJIUBICTh OTPUMATH MIJKPIIUIEHHS B yCIX pyKaBaxX. YHOpPOJOBX HacTynHuX 14 ni0 B Tppox
pyKaBax JOCTym [0 TDKi 3ajluInaBcs BUIBHUM, a B TPbhOX OyB OOMEXKEHMM — OJIOKyBajacs
MOXJIMBICTh BIAKPUBaHHS MTOPKH B pykaBax Nel, 4 ta 6. Ominka 31aTHOCTI 10 HaBuaHHs B PJI
TpUBaJia BiJl MOMEHTY PO3MIIIEHHS ITypa B HOTO MEHTPi A0 B3SATTSA OCTAHHBOTO IMITKPIIICHHS, aJie
He Ounpie HK 10 xB. [llypu mamm 3Mory 371iiCHIOBATH 1O OJHIN MPOODKII B IEHb 0 TOIBHUYOK.
[Ipn ananizi Ti€l um 1HmIOI TPOODKKM BPAXOBYBAIM JIATEHTHUM TMI€PIOJA B3ATTS TMEPIIOTO 1
octanuporo miakpimuienas (JIII-1, JIII-3) (c¢), KiIpKiCTh B3STUX MIAKPIMUICHb, a TaKOX 3arajibHy
KUIBKICTB 1 XapaKTep MOMIIOK (KUTbKICTh TOBTOPHHUX 3aXOIB B pyKaBa 3 MiAKPITUICHHSIM, KUIbKICTh
3aXOMIB y pykaBa 0e3 miakpirmienss) [21].

CraTucTUYHUNA aHAJI3 MPOBOAMIIM 3a JIONOMOroro mporpamu Statistica 6.0 (StatSoft, USA).
[Ipn HEHOpMaAIBLHOMY PO3IMOUIL /I TOPIBHSHHSA HE3aJEKHUX BUOIPOK KUIBKICHUX HaHUX (MK
rpynaMd B KOXEH 13 JOCIIDKYBAaHWX JHIB) BHUKOPHCTOBYBaIM KpuTepidi ManHa-YiTHI
(mokasumk U), a1 MOPIBHSAHHS 3B’S3aHUX BUOIPOK KUIBKICHMX JaHUX — TecT Bimkokcona. Jlani
OTHCOBOT CTATUCTHKHU B TEKCTI Ta Ha PUCYHKaxX MpencTaBieHi y Burisaai Me [25 %; 75 %] (Me —
Meniana; 25 % ta 75 % — IHTepKBapTWIbHMI po3Max) s KUIbKICHMX AaHHX ab0 y BiICOTKax
(KUTBKICTh aKTIB OJHIET TPYMH/3arajibHO1 KUTBKOCTI aKTIB 33 IIUM MOKA3HUKOM) JJIsi HOMIHAJTBHUX
nanux. KputuyHuil piBeHb 3HAUYIIOCTI PU MEPEBIPIli CTATUCTUYHUX rinoTe3 npuiiMascs < 0,05.

PesyabTaTn nociaigkeHHsi Ta ix odroBopenHs. B naniii ekcriepuMeHTanbHIi poOOTI aHAMI3
3MiH OBEIIHKOBO1 aKkTUBHOCT1 TBapHH B PJI mokasas, 110 He3aJIeXHO Bil CXeMH MO€IHAHHS MPOLIECiB
HaBYaHHS 1 BXKMBAHHS €TAaHOJY aJIKOTOJ3allil CIPUYMHSE JIOCTOBIPHE MOTIPIIEHHS pe3yJbTaTiB
IIPOCTOPOBOrO0 HaBuaHHA B JabipuHTi. Ha 000X eramax AOCTIDKEHHs ajKoroizarlis 30uIblryBaia
KUTBKICTh TIOMMJIOK 1 3MEHIIYBaJla IIBUAKICTb B3SITTS Xap4OBOIO MiIKPIIIEHHs, 0COOIMBO y LIYpIB,
K1 HEe BiJIaBaJIM TlepeBary aJIkorojro. Y KOHTPOJIbHUX IIypiB 11l MapaMeTpU 3MIHIOBAJIUCh HE3HAYHO.
B Toii camuii yac monpu 3araibHUN HEraTUBHUM BIUIMB alIKOTOJIIO HA MOBEIIHKY TBAPHUH, Y BUMAAKY
HaBYaHHS MICIIS aNKOToi3allii HacHiaKu Aii eTaHoIy Ha (YHKIIIi mam’aTi Ta 34aTHOCTI 10 HABYaHHS €
Habarato OUTBII BUPAKEHUMH, HDK Y BUIAIKY HaBYAHHS JI0 TOYATKY aJIKOTOTi3allii.

3MIHM KOTHITMBHOI (DYHKIIi IIypiB MOJIATANM B MOPYIIEHHI B MEPIIy Yepry KOPOTKOYacCHOT
mam'siTi Ta MOSBI CTEPEOTUIHOI MOBEIIHKH 1 TaKMM YMHOM 3MEHIIEHHI KUTHhKOCTI TBAapWH, IO
BIIOpPANIKCS 13 3aBAaHHAM MoIIyKy ki B PJI. ¥V Bcix rpyn ankorosizoBaHMX LIypiB cHocTepiraiach
JIOCTOBIPHO OiIbINa KUTBKICTh MOBTOPHUX 3aXO0/IIB Y PYKaBH, € BXKe OYyJ0 B3STO MiAKPIIUIEHHS, 1110
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BKa3dye Ha OUIBIIUI BIUIMB QJKOTOJMI0 HA TOKA3HUKKM KOPOTKOTPUBANOI MaM’sTi, mo OyIo
JOCTOBIPHO OUTHII BUpaXKEHO Ha eTami gocnimkenns 11 (puc. 2).
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Puc. 2. KuibKicTh MOMUJIOK y pajiadbHOMY JIaOIpUHTI (MOBTOPHUX 3aXOJliB B PYKaBH 3
MIAKpiMIeHHsAM) y mypiB Ha etani gociipkerss I 111 (Me [25 %; 75 %], n=254).

[pumitku: * p < 0,05; ** p < 0,01 — B nopiBHAHI 3 Noka3HUKaMu KoHTpotto (Tp. I 1 1I);
#p <0,05; ## p < 0,01 — B nOpiBHAHHI 3 MOKa3HUKAaMHU LIYypiB, 110 10Ope HaBuamuch (rp. I, 111, V)

Tak, y «AH-necxunpaux» mypiB rpynu V (1) Takux peakiiit Oyno Ha 50 % MeHmie, HIK Yy
rpymi V (II) (p<0,01), a y «ITH-necxmnpaux» rpynu VI (I) 6yno Ha 66,7 % menuie (p<0,001), Hik y
rpyni VI (II) (puc. 2). «Hecxunpni» mypu (rpymu V(I), VI (I), V(I), VI (II)) Ha 060x etamax
JOCIIJKEHHST MaJIM JOCTOBIPHO OUIBINY KUIBKICTh MOMIJIOK B JIAOIPUHTI, HDK IIYpU IHIIUX TPYI
(puc. 2, puc. 3). YV ankorosi3oBaHUX IIypiB TaKOX TOCTOBIPHO 30UTbIITYBANIACh KUIBKICTh TTIOMIJIOK,
MOB'SI3aHUX 3 TOPYIICHHSM JOBroTpuBajoi mam'sTi. Tak, KUIBKICTh 3aXOJiB y pyKaBH 03
nigkpimienHs B rpynax IV (1), IV (II) «[TH-cxunpHi», Oyna Ha 50 % (p<0,01) i 100 % (p<0,01)
OUTBIIOI0 TIOPIBHAHO 3 BIANOBIAHMM KOHTposieM. llf TeHzmeHmis croocTepiraiach 1 cepen
AJIIKOTOJII30BaHMX TBapuH, mo noope HaBuamucs (rpyma III (II) «/IH-cxumpH» (p<0,01) Ta Oyna
JIOCTOBIPHO OUIBIII BHPAXEHOI y «HECXWJIbHHX» ImypiB (rpymu V, VI), ocob6nmBo Ha erami
nocaimkenns Il (rpyna V (II) mana Ha 100 % 6inbp11e nomunok, Hik rpyna V (I) (p<0,01)) (puc. 3).
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#H#

**

3t

** E

2 —
1

*%x
1t
or —— |j pP<0,0

KinbkicTb nomunok (3axoam B pykasa 6e3
niagkpinneHHs)

p<0,01! !

N s e 1
1 1l I v \ Vi B Ekcn |
reynm B Exkcn 1l

Puc. 3. KinbKicTh TOMUIIOK y pajiialbHOMY Ja0ipHHTI (3aX0/1B Y pyKaBU 0e3 MiAKPIIICHHs)
y mypiB Ha ertarni gociimkenss [ 111 (Me [25 %; 75 %], n=254).

[Mpumitku: * p < 0,05; ** p < 0,01- B nopiBHAHI 3 Noka3HUKamMu KoHTpousto (rp. I 1 II);
#p <0,05; ## p < 0,01 — B nOpiBHAHHI 3 TOKAa3HUKAMHU ITYypiB, 110 10Ope HaBuamuch (rp. I, 111, V)
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[Tpu ananizi pesynbratie B PJI BakiIMBO BpaxoBYBaTH IIBHJIKICTh B3SITTS MIAKPIIUICHHS,
30KpeMa JaTeHTHUH mepion B3ATTsA 1-ro ta 3-ro migkpirutenns (JIII1 i JITI3). V amkoromizoBaHUX
HIypiB crocTepiranocsi AocToBipHe 30utbmieHHS TpuBaiocTi JIII1 mopiBHSHO 3 KOHTPOJIBHUMHU
rpylamy, HaBiTh cepel THUX IIypiB, siki ycmimHo HaBuaimuch B PJI. Tak, y rpymi HI (I) «/IH
cxunbHux» JIIT1 OyB Ha 300 % OutbminM, HDK y Tpyni kKoHTpoio I (p<0,001), i Ha 450 % Oinpmnm,
Hbk y rpymi I (IT) (p<0,001). Takox y «I[1H cxmmpaux» mrypis rpyn IV (I) i IV (1) gocroBipHo
oimpre JIIT1 wa 280 % (p<0,01) 1 360 % (p<0,001) BiaMOBIAHO MOPIBHSHO 3 KOHTPOJIHHOK IPYIIOI0
II. V «necxunpanx» mypis V (1), V (II), VI (I), VI (I) cnocrepiranack cxoxa TeHaeHIis (puc. 4).
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Puc. 4. Jlatentni nepioau B3saTTs nepmoro (JII11) xapyoBoro minkpimieHHs y pagiaTbHOMY
nabipuHT1 y mypiB Ha eranax gochimkenns [ 111 (Me [25 %; 75 %], n=254)

[Mpumitku: * p < 0,05; ** p < 0,01 — B mopiBHAHI 3 MoKka3HuKaMu KoHTpostro (Tp. I 1 II);
#p <0,05; # p < 0,01 — B mopiBHSAHHI 3 TOKAa3HUKAMU IIypiB, 110 H00pe HaBuanuck (rp. I, 111, V)

Komu BupoOsieHHS yYMOBHOTO pediekcy NepemyBajo ajKoroji3ailii, TO TBapuUHH, SKi
BXXMBAJIM AJKOTOJIb, CIIPABJBSUIMCH 13 3aBJIaHHSM TOIIYKY 1K1 IIBHUIIIE, OCOOIMBO Ti, AKI YCITIIIHO
Hapuanuck B PJI (rpymu III ta V), a came: y rpymi III (I) «IH cxunpaux» JIIT1 1 JIII3 mocToBipHO
menuti Ha 100 % (p<0,001) i mHa 60 % (p<0,001) Bignosiano, Hix y rpymi I (II) «AH cxunbHUX».
Takox y rpymni V (I) «AH-wecxunpui» JIII1 1 JII3 Oynu menmi Ha 80 % (p<0,01) i 200 %
(p<0,001) BimnmoBigHo, HOK y rpymi V (II) «IH-wecxunbHi». Cepen TBapuH, 1110 MOTaHO HABYAIHUCS,
crocTepiransach cXoxa TeHAeHIs (puc. 4, puc. 5).

Pi3HMIIA y 30aTHOCTI 0 HABYAHHS MDK TBApUHAMH 3 PI3HOIO aJIKOTOJILHOIO MOTHUBAINEID MOXKE
OyTu TOB's3aHA 3 MIIBUILIEHHSM YYTIMBOCTI CUCTEM MMO3UTHUBHOTO MIAKPIIJICHHS M1/l BIUIMBOM €TaHOIY B
MO3KY Y TBapvH 3 BUCOKOIO JTKOTOJIbHOIO MOTHBALIIEI0. 3 1HIIOTO OOKY, TBapWHHU, SKI MEHIIIE CXUJIbHI JI0
QIIKOTOJIBHOT  3aJIGKHOCTI, € MEHII aJalTOBaHUMH [0 MeETaboNi3My €TaHOJy, MaroTh CJadKi
HeMpoaanThBHI MEXaH3MU Ta AUCcOaTaHC MDK TAIBMIBHUMH 1 30y/IJIMBUMH CHCTEMaMH MO3KY. Takum
YMHOM TIOKAa3aHO, IO HaBYaHHS IIypiB [0 TOYAaTKy aJKOTOodi3allii MEeBHOIO MIpOI0 3HIKYBAJIO
HEraTMBHUN e(eKT eTaHoiy 1 CHpHsIIO 3MEHIIEHHIO KUIBKOCTI TBapuH, IO BiUIaBAIM IepeBary
AIKOTONMI0. MOXITMBHI MEXaHI3M TaKOrO BIUIMBY HABUaHHS HA JIKOTOJBbHY MOTHBAILIO 1 HA CTYMIHBb
MPOSIBY HETraTUBHOTO BIUIMBY €TaHONY HAa KOTHITHBHI MPOIIECH TOJSATa€ B TOMY, IO KOTHITHBHI
TPeHyBaHHsI BIIIpalOTh CYTTEBY POJIb B IHIYKYBAHHI CTPYKTYPHHUX 3MIH SIK y CIpidf, Tak 1 y OuTii
PEUYOBHHI TOJOBHOTO MO3KY, MiJBUIIEHHI Mi€jiHI3alll, HeHporeHesy, reHe3y ITHATbHUX KIITHH Ta
(YHKLIOHATBHUX 3MIHAX B MO3KY, I1I0, CBOEIO YEProro IOB’S3aHO 3 OUIBIIOI0 HEHpPOIUTACTUYHICTIO i
MO>KJIMBO OUTBILIOO CTIMKICTIO TKAHWH MO3KY JI0 BIUIMBY CTpecopHUX (aktopiB [15-17; 22]. Oxpim TorO,
TIEBHUI MO3UTUBHUI BIUTMB HABYAHHS HA CTYITIHb MPOSIBY AIKOTOJIBHOI MOTHBAIll MOXKHA 3ICTaBUTH 3
JAaHUMHU JIOCIIDKeHb [23-24], ne mokas3aHo, 10 KOTHITWBHE HABAHTA)KEHHs 1 30araueHHs! cepeoBUILA
IIypiB, SIKi MaJIM TIPEHATAJIbHUI BIUIMB €TAHOITY, SMEHIITYe PU3UK BUHUKHEHHS AJIKOTOJILHOT 3aI€KHOCTI.
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Puc. 5. JlarentHi mnepionum B3ATTS octanHboro (JI[I13)  xapuoBoro miAKpIIUIEHHS Yy
panianbHOMY J1a0ipuHTI y HIypiB Ha eTanax pociimkenns [ i 11 (Me [25 %; 75 %], n=254)

[Mpumitku: # p < 0,05; ## p < 0,01 — B MOpIBHSAHHI 3 MOKA3HUKAMU IIypiB, IO JA0OpE
HaByanuch (rp. 1, 111, V)

MexaH13M Takoro BIUIMBY KOTHITUBHHX IPOIIECIB Ha aJIKOTOJbHY MOTHBAIII0 TaKOX MOXe OyTH
MOB’SI3aHUM 3 IHAYKYBAHHSAM CTPYKTYPHHMX 1 HEHPOXIMIYHMX 3MIH MO3KY, SIKI MOKYTb 3HUKYBaTH
PU3HUK PO3BUTKY MOTATY 70 ankoronro [15-17;25]. Lle B cBoto 4epry mposIBISETHCS B 3HMKEHHI
HETAaTUBHOTO BIUIMBY aJKOTOJIIO Ta MPOAYKTIB HOro mMeTaboii3sMy Ha HelpoaHaTOMiro 1 (QyHKIii
rirmoKamria, Mo 1 MOKe MPU3BOJIUTH J0 TMOKpAIIEHHS Pe3yabTaTiB MPOCTOPOBOTO HaBYAHHS. bimbir
JNETATBPHUN MOKJIMBUM MeXaHi3M 3a()ikCOBAaHOTO B I[bOMY AOCIIIPKCHHI BIUIMBY HABUaHHS Ha
QIKOTOJIbHY MOTHBAIIIIO, CTYIMiHb IOPYIICHHS KOTHITUBHHX TPOIECIB TiJ BIUIMBOM €TaHOIY
noTpedye MoJaNbIIOr0 BUBYCHHSL.

BucnoBkwu.

XpOoHIYHA aJKOTOJI3allisd IIypiB 3HIWKYE IIBUIKICTh HABYaHHS Ta 30UIBIIYE KUIBKICTH
MIOMIJIOK, 110 OCOOJIMBO BUPAXKEHO Y TBAPUH 3 HU3KOIO AJIKOTOJIbHOK MOTHBAIIE€I0. Y BCIX rpymax
QJIKOTOJII30BAHUX TBAapUH BUSBICHO BHPAXCHWH HEraTUBHUN BIUIMB €TAaHOJIY Ha IOKa3HUKHU
po6oYOT mam’ri.

HaBuanHs 110 moyartky ajkoroJizallii 3MEHIIye HEraTMBHHUM BIUIMB €TAHOJIy Ta MPOAYKTIB
ioro metaboJi3My Ha IMPOLIECH MaM’ATi, IPH [OMY LIYPH 3 BUCOKOIO aJKOTOJIHHOIO MOTHBAIIEIO
MaloTh BHIIY IMIBUAKICTh HABUYAHHS Ta MEHIIY KUIbKICTh TOMUJIOK.

BusiBieHi 3MiHM KOTHITUBHUX (PYHKIIN MIATBEPIKYIOTh HEHPOTOKCHUHUHN e€EeKT eTaHOIy Ta
HEOOX1IHICTh MOJANBIINX JOCHIIKEHb ISl PO3POOKU CTpaTerid KOPEKIii alKoroib-iHIyKOBaHUX
MOPYILIEHb MaM’sITi Ta HAaBYaHHSL.

JlocmiKeHHs. MOKIIMBOCTI HEHPOKOTHITUBHOTO BiTHOBJICHHS Yepe3 HaBUAHHS € aKTyaJIbHUM
HaMpsIMOM /1711 pO3pOOKH HOBHUX MiIXOIB MO0 MOMEPEIKEHHS Ta 3HIKEHHSI HeTaTUBHUX €(DeKTiB
TPUBAJIOTO BXKUBAHHS JIKOTOJIIO0 HA HEPBOBY CUCTEMY.
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Kovalenko O., Makarchuk M.

Acquired behavior of rats with different alcohol motivation under combined
alcoholization and learning processes

The development of alcohol dependence is associated with long-term functional and
structural changes in the central nervous system, which are reflected in altered behavior and
impaired cognitive functions. One of the key mechanisms contributing to addictive behavior is the
disruption of memory processes and the distortion of learning under the influence of chronic
ethanol intake. Therefore, investigating the interplay between alcohol consumption and cognitive
activity is critical for understanding the neurophysiological foundations of dependence. The
purpose of this study was to investigate the relationship between cognitive processes and the
formation and development of alcohol dependence.
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Methods. The study was conducted on 4-month-old male Wistar rats, divided into subgroups
based on their level of ethanol motivation, as determined by a two-bottle choice test. Cognitive
performance was assessed using the radial arm maze, with parameters such as the number of
correct entries, the number of repeated errors, and task completion time. Alcohol was administered
for 28 days, either in parallel with cognitive testing or separately. Behavioral changes were
recorded daily, and the dynamics of spatial learning were analyzed across experimental groups.

Results. Chronic alcohol intake was found to significantly impair learning performance,
primarily due to deficits in working memory, resulting in increased error rates. When cognitive
tasks were performed concurrently with alcoholization, the negative effects on memory were more
pronounced. Interestingly, rats with a low preference for alcohol demonstrated more rapid learning
and better memory retention, which may be linked to decreased activity in reward-processing
systems. However, these animals were also more behaviorally sensitive to ethanol's disruptive
effects, possibly due to weaker neuroadaptive mechanisms and a reduced ability to metabolize
alcohol effectively.

Conclusions.

The findings confirm that both the level of alcohol motivation and the presence of cognitive
load during ethanol exposure critically influence learning outcomes. While cognitive activity may
promote compensatory brain adaptations, it also uncovers deeper individual vulnerabilities. This
highlights the need for a personalized approach when modeling alcohol-related cognitive
dysfunctions in experimental settings.

Keywords: alcohol dependence; learning; cognitive functions; neuroadaptation; rats.
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CYUYACHHUM CTAH BUBYEHHSI
IF'EMOJINHAMIKH TIOPOKHUCTUX BEH JIIOIUHAN
B PI3HUX ®PA3AX JTUXAJIBHOI'O HUKJTY

Anomauia. Y cmammi npedcmaeneno pe3yiemamu meopemuiHo20 aHalizy HAyKOGoi
Jimepamypu 8i0HOCHO CMAHY 8UBYEHHS NPOOIEeMU 2eMOOUHAMIKU NOPOXCHUCMUX 8eH TIIOOUHU Y DI3HI
Gazu ouxanvbHo20 YUKy 3 aKyeHmom Ha Yibmpazeykosuii memoo. Memorw Hauioco 00CniodiceH s
0y10 npo8edeH s ananizy ma y3a2aibHeHHs 6i00MOCmell CYYACHUX HAYKOBUX JIIMepamypHux oxceper
wooo ocodbusocmetl Memoody YibmpazeyKo8020 00CIIOHCEHHS NOPOHCHUCIUX BeH TTOOUHU (HUNCHBOT
ma 6epxHboi) Ond BUABNEHHS B63AEMO36 A3KY NOKA3HUKIE 6EeHO3HOI 2eMOoOuHamiku 3 gazamu
ouxanvrHoco yuxity. Mamepianu ma memoou. B x00i 0ocniodcenHs OYI0 BUKOPUCTIAHO Memoou
MeopemuyHo20 aHali3y, CUcmemMamuzayii ma Y3a2aibHeHHs CYYAcHOI HAYKOBOI Jimepamypu.
Pezynomamu. Yaempaszsykoee oocniodcenus nopoosichucmux een (V3/]) € eucoxoepexmusnum,
HeIHBA3UBHUM ma Oe3neyHuM MemoooM OYIHKU YEHMPATbHOI 2eMOOUHAMIKY, WO AKMUBHO
BUKOPUCMOBYEMBCSA AK Y CYUACHIU MEOUUHIU NPakmuyi, max i (izionociunux 00CAiOHCeHHIX. Hozo
nepesazu GKIOYAOMb OOCMYNHICMb, GIOCYMHICMb NPOMEHEeB020 HABAHMANCEHHS, MONCTUBICND
3ACMOCY8AHHA 8 eKCMpEeHUX Cumyayisx ma 6UcoKy iHgopmamusHicms npu oyiHyi 06'eMHO20
cmamycy nayichmis. Awnaniz  aimepamypu  3acei0uu8  HA2AibHy nompedy 8  po3podyi
CMAaHOapmu308aH020 NPOMOKoNy Y3-00CniodceHHs NOPOI’CHUCMUX 6€H, AKUL 8paxo8ysamume
NoN0JICeH s mina, ¢hazy ouxamHs, mun OOCMyny ma moukxy eumiproeantus. Taxuil npomoxon 3HauHO
nOKpawums  OOCMOBIPHICMb, 8IOMBOPIOBAHICMb MA EKCNEPUMEHMAIbHY | KIIHIYHY YIHHICMD
ompumaHnux pesyromamie. Bucnoeok. Ilooanvuii docniodcenns 6y0yms CNpiMOBaHi HA YIMOYHEHHS.
MexXauizmie 83aemMo0ii OUXAHHA MA 6EHO3HO20 NOBEPHEHHS, NOPIGHAHHA NOKA3HUKIE 8epXHbOi ma
HUJICHbOI NOPOJICHUCMUX 6€H ) PI3HUX KIIHIKO-(I310102IYHUX CYEHAPISAX, d MAaAKON*C CMEOPEHHs
aneopummie KOMNJIEKCHOI OYIHKU 2eMOOUHAMIKU 01 BUKOPUCTAHHSA ) WOOEHHIU NPaKmuyi.

Knrouoei cnosa: nopooichucmi  enu;  yIbmpazeykosa  OiAeHOCMUKA,  2eMOOUHAMIKA
NOPONCHUCMUX 8€H; YIbMpA36yKo8e O00CNI0NCEeHHs; IHOeKC CNAOaHHs / pO3MACHEeHHs, OUXANbHUl
YUK, YeHMPATbHUL 8EHO3HUL MUCK.

AKTYya/IbHiCTh TeMM. YJbTPa3BYKOBa OIlIHKAa TOPOKHUCTHX BEH, 30KpeMa HIKHBOI
nopoxHuctoi BeHu (IVC), € BaxJIMBUM HEIHBAa3MBHUM METOJIOM OIIIHKM TI'€MOJMHAMIKH, KU
IIMPOKO 3aCTOCOBYEThbCA B PI3HUX Tany3sx (i3ioyiorii Ta MEJUIMHU: HEBPOJIOTii, KapioJorii,
HedpoJIoTii, aHeCTe310J10Ti1, peaHiMaToJIorI] 1 1H. AJPKe BeIMYMHA JlaMeTpa MOPOXKHUCTHX BEH Ta
Horo 3MiHM, 1110 BUHUKAIOTh Y BIJMOBIAb HAa AUXaJbHI PYXH, CIYTyIOTh BRXXKJIMBUMH IHIAUKATOPaAMH
LEHTPAJILHOTO BEHO3HOTO TUCKY 1 XapaKTepU3yI0Th 00 €MHUI CTaTyC MEBHOI TtoAuHU [1, 2].

VY cydacHMX yMOBax 3pOCTaHHS MOTpeOM y IIBUAKIM 1 TOYHIA OIUHII LEHTpPaJbHOI Ta
nepuepuyHoi TeMOJUHAMIKH, OCOOIMBO B KPUTHYHUX HEBIIKIAJHUX CTaHAX, MOKAa3HUKH,
OTPUMaHi METOJIOM YJAbTPA3BYKOBOI'O JOCHIPKEHHS MOpoXKHUCTUX BeH (Y3]]) cratoTh
iHPOPMATUBHUM, JOCTYIIHUM Ta NMPAKTHUYHUM IHCTPYMEHTOM KIIiHIYHO{ IiarHOCTHKH. [IpoTe, icHye
HU3Ka JUCKYCIMHMX MOMEHTIB IIOJI0 TOYHOCTI OTPUMAHMX MiJ Yac mpoBeaeHHs Y3/l moka3HHKIB,
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yHi(ikanii MeToIiB iX BUMIpPIOBaHHS, BpaXyBaHHS BIUIMBY JUXaJbHUX MAaHEBPIB, IMOJOKEHHS TiIa
Ta MOB’S3aHUX 3 HUMHU 3MiH Oaratbox (hi3i0JIOTTYHHX MapaMeTpiB, a TAaKOXK OLIHKH iX BIUIMBY Ha
KIHIEBI pe3yNbTaTH JOCTIHKEHHS. Y JTepaTypl CIOCTEPIraeTbcs 3HaYHA BapiaTUBHICTD Y MiX0AaxX
70 iHTepHpeTalii OTpUMaHUX JaHWUX 010 BUBYECHHS T'€MOAMHAMIKH MOPOXHHUCTUX BEH Y PI3HUX
(i310JIOTIYHUX Ta KIIIHIYHUX KOHTEKCTaX [3,4].

VY 3B’I3Ky 3 MM BHUHHMKA€ HEOOXIAHICTh y CHCTEMaTH3allii HasSBHUX HAYKOBUX JDKEPEN 3
npo0OJsieMy, TPOBEICHHI aHAJTI3Y ICHYIOUMX METOJIUK, MOPIBHIHHI €()eKTUBHOCTI ICHYIOUMX MPAKTHK
Ta BU3HAUYEHHI HAYKOBUX MPOTAJINH, SKi HOTPEOYIOTh MOJANIBIIOT0 BUBYCHHSI.

IMocranoBka mnpodjeMH Ta MeTa oOrJIsAAy. He3Bakaroum Ha IIMPOKE BIPOBAHKEHHS
VABTPA3BYKOBUX METOJIB JIOCHIDKCHHS y NPAKTHKYy cydacHoi (i3ionorii Ta MemunuHH, I0Ci
3aJIMIIAETHCS HEBUPIIICHOI0 HU3KA MUTAaHb, TOB’SI3aHUX 13 CTaHAAPTH3AIIEI0 OIHKH MOpQoJorii Ta
reMOJIMHAMIKM TOPOKHUCTUX BeH. 30KpeMa, BIICYTHICTh €AWHOTO YHI(IKOBAHOTO IJIXOAY [0
BUMIpPIOBaHHA JllaMeTpa HIKHBOI mnopoxHuctoi BeHu (VCI), iHTepmperarii i KoJarcyBalbHOTO
IHJIEKCY Ta BIUTMBY PECIIPAaTOPHUX 3MiH 3HAYHO OOMEXYE TOUHICTH JIArHOCTHMYHMX BHUCHOBKIB [5].
Ajpxe pi3HI KIHIIUCTH a00 HAYKOBIII-IOCTITHUKN MOXYTh BUMiptoBatd VCI y HEOAHAKOBUX TOUKaX
(HanpuKiaj, Ha PI3HIA BIICTaH1 BiJ MpaBOroO Mepeacepis), B pi3HMX (azax IUXaIbHOTO LHUKIY, 3
BUKOPHUCTaHHSM pi3HUX TexHIK (M-pexum, B-pexxum, nomiep). Bapro BinmiTuTH, 10 A0 LUX HIp, 5K
cepell (i310JI0TTYHUX CTAHAAPTIB, TaK 1 B KIIHIYHIA MPaKTHIll, HE BU3HAUYCHI YITKI, 3aralbHOMPUIHSTI
MOPOTOBl 3HAUEHHS KOJIANICYBAJILHOIO IHAEKCY JUIS BHM3HA4YeHHs 00'eMy piIuHM B Opraiismi abo
[EHTPAILHOTO BEHO3HOTO THCKY, a 0€3 JI0CTaTHhOI CTaHIapTH3allll IHTEPIIPETAIlisi CTa€ Cy0’ €KTUBHOIO.
Boanouac, pe3ynbraTi YMCIEHHUX JOCIIKEHb JTEMOHCTPYIOTh 3HAUHY BaplaOebHICTh Y METOIUKAX
JOCITI/DKEHHS], 3aJIeKHICTh MapaMeTpiB BEHO3HOTO KPOBOTOKY Bil TUIY IUXaHHS, IOJIOKEHHS TUIa
JIFOJIMHH, THIUBIIyaIbHUX aHATOMO-(i310JOTYHUX 0COOIMBOCTEH, KiTiHIYHOTO cTany i iH. [1-7]. Take
CTAaHOBUIIIEC 3HIDKYE MOJKJIMBICTH TOPIBHSHHS JaHUX, YCKJIAQTHIOE (Di3I0JIOTIUHY IHTEPHpETaIiio Ta
IHTETpaIlito pe3yabTaTiB y KIIHIUYHI TMPOTOKOJM, CTBOPIOE TEpeayMOBH sl (OpMYBaHHS XUOHHX
BHUCHOBKIB 1 TPUHAHSATTSI TOMHJIKOBUX JTIKYBAJIBHO-TIaTHOCTUYHHX PIIIICHb.

Taxkum 4MHOM, TIOCTa€ HEOOXITHICTh Y TPOBEACHHI TEOPETUYHOTO aHATI3y HAIBHOT HAYKOBOT
JITEpaTypH, 3ICTaBICHHI BXKE ICHYIOUMX MIAXOIB JO YABTPAa3BYKOBOI OIIHKM MOPOKHUCTHUX BEH,
BHSBJICHHI iX 0COOIMBOCTEH, KpUTUYHOMY OTJISIII CHJIBHHMX 1 CJTAOKUX CTOPIH PI3HUX MPAKTUIHHUX
JOCIIIJKEHb, PO3MJISAY HAWOUIBII ONTHMAJBbHUX aBTOPCHKMX pE3YJbTaTiB Ta OKpPECICHHI
NEePCHEKTUBHUX HANPAMIB Ul MallOyTHBOTO 3aCTOCYBAHHS.

Merta focizkeHHsI: IPOAHAII3yBaTH Pe3yJabTaTH POOIT aBTOPIB, MPUCBSIUEHUX BUBYEHHIO
0COOJIMBOCTEHN 3aCTOCYBAaHHS METOMY YJIbTPa3BYKOBOIO JOCIHIIKEHHs AJIs1 BUBUCHHS MOPOKHUCTHX
BEH JIIOJMHM (HWKHBOI Ta BEpXHbOI) Ta BHUSABUTH B3a€MO3B’A30K IOKa3HUKIB BEHO3HOI
reMOJAMHAMIKH 3 (pa3aMM JUXaJIbHOTO LUKIY 3a JaHUMHU JIITEpaTypH.

Marepiann i meroau aociailkeHHsi. B xoni pocnimpkeHHs Oyja0 BHKOPHUCTaHO METOIU
TEOPETHUYHOI'0 aHali3y, CHUCTeMaTHu3allii Ta Yy3arajJbHEHHs CydacHOi HayKoBOi Ta HayKOBO-
METOJUYHOT JIiTepaTypH.

AHaJi3 ocraHHix my6aikauniil. B Ham vac ans BuBueHHS Mopdosorii Ta QyHKUIl cyauH
ICHY€ psAll BIJOMHX IHCTPYMEHTAJIbHUX METOJIB AOCTKEHHSI. BoHM HaAal0Th HAyKOBISAM LIUPOKI
MOJKJIMBOCTI Ul JOCIHI/DKEHb, 3a0e3Meuylour BUCOKY J1arHOCTHYHY TOYHICTh PE3yNbTaTiB Ta iX
MoJlaNblile BUKOPUCTAHHS Yy TUIyMadeHH1 (pi310JI0TTYHMX IMpoleciB. BUKOpHUCTaHHS TakMX 3HAaHb Y
MEAWYHIA MpaKTUIll MiABUINYE €()EeKTUBHICTb JIKYBaHHS Ta JONOMArae 3amnodiratu HeOe3nedHUM
yCKIaJHEHHsAM. Pa3oM 13 TUM, JesiKi 3 HUX IOCTYNOBO BTpayalOTh CBOIO AKTYalbHICTh 4Yepe3
HE/IONIKU B 0OCTEXEHHI, Oro CKIaJHOCTI, IEMOHCTPYIOTh HU3bKY 1H(OPMATUBHY LIHHICTb Ta HE
MOXYTh KOHKYpYyBaTH 3 HOBUMH, OUIbII BHCOKOTEXHOJOTTYHMMH MeTojaMu. Hampuknan:
KoMmI'toTepHa ToMorpadiuna anriorpadis (KTA) mae BUCOKY pO3AUIbHY 3[AaTHICTh TKaHMH, alie
IIPU LIBOMY BUKOPUCTOBYETHCA 10HI3yl0Ue BUIIPOMIHIOBAHHS Ta KOHTPACT, L0 YHEMOKIIMBIIIOE HOTO
BUKODHUCTaHHS Y TAIli€HTIB 3 aJiepri€lo Ta HUPKOBOK HexocTatHicTio [8]. Pamiamiiine Ta
KOHTPAaCTHE HABaHTaKEHHsS TaKOX IMPHCYTHE Npu ¢uedorpadii, mo ooMexye ii BUKOPUCTaHHS Y
KJIHII, HE AUBIISYHUCH HA MOKJIMBICTH OTPHUMAaHHS YITKUX MOpP(dosioriyHux HioaHCIB [9]. MarniTHO-
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pe3onancHa anriorpadis (MPA) € HeIHBa3UBHUM METOJIOM, MPEIU3IMHUM, aJie YacTO HEIO CTYITHHM
yepe3 3HAYHY BapTICTh Ta AoBrorpuBaiicte oOctexeHHs [10]. Enextpokapmiorpadis Ta
KapaiopuTMorpadisi OUIHIOIOTh KapAiajJbHy aKTHBHICTB, sIKa TICHO IMOB’A3aHa 3 T€MOJIUHAMIKOIO,
ajle BOJHOYAC HE JaloTh mpsAMoi iHpopmamii mpo cami cyauHd. Bigomo, mo mietusmorpadis
OILIIHIOE KPOBOHAIOBHEHHSI CYyIWH, B II€H K€ Yac BOHA BTPA4a€ CBOIO TOYHICTh NMpPH HAOpSKaXx,
OKUPIHHI Ta opymeHHsax nepudepuynoi nepdysii [11]. 3a momomororo Terpanosnsipaoi peorpadii
IPYIHOT KIIITKA MOYKHA BH3HAYUTH XBWJIMHHUI 00’ €M, IeprupepudHUil OTip, TOHYC CYIHUH, aje Hen
METO/] TOTpedye CreliaJIbHIX YMOB Ta 00JaIHAHH, Ma€ CKIQJAHICTh B IHTEPIpETallii, YyTIUBUI /10
BIUTMBY 30BHIMIHIX (akTopiB. Ha mporuBary npomy — meron Y3/l cepist Ta HOPOXKHHUCTUX BEH
¢bakTHuHO MO30aBJICHUN HEIONIKIB, a/PKe € HEIHBa3MBHUM Ta O€3MEYHUM, HE HECEe MPOMEHEBOTO
HABaHTAXXEHHS, IMIBUJIKAN Ta JOCTYITHUH Ui 3aCTOCYBAaHHS NMPAKTHYHO B OyIb-SKUX yMOBax, a
TaKOX Ma€ HaJ3BUYaiiHy BUCOKY TOUHICTh Ta HaJIHHICTH [12].

AHaini3 ocTaHHIX MyOJikaniid cBIAYUTE, 10 Y3]l NOPOKHUCTUX BEH y HAlll Yac € PyTUHHUM
€JIEMEHTOM OOCTEKEHHS JIIOJMHH MPU IPOBEJCHHI MJIaHOBOI exoKapaiorpadii 3a neBHUX 0OCTaBUH:
npodeciiHuil OrisiA, JOMYCK JO CIOPTUBHUX TpPEHYBaHb 1 3MaraHb, MPOBEIEHHS CYIUHHOTO
CKpPHUHIHTY, OI[IHKa OajaHCy CErMEHTIB apTeplajlbHOr0 Ta BEHO3HOTO CYJIMHHOTO pycia, mepen- i
nicnsionepaniifauii MoHitopuHr Tomo [1, 2, 13-17]. HaituacTime ans Bizyanizallli MOPOKHUCTHX
BEH BHKOPHUCTOBYIOTh JBa THIH YJIbTPa3BYKOBHX JAaTUHMKIB: CEKTOpHI (a3oBaHi (phased array) i
KpUBOJIHINHI (convex). IlepeBaroro CeKTOpHHX NaTUYMKIB € TE, 0 BOHHU 3a0€3MeuyloTh TIIIHOOoKe
MIPOHUKHEHHS YJIbTPa3BYKOBUX XBWJIb Y TKaHUHH Tida JIIOJUHHU Ta JO3BOJISIOTH OliHIOBaTH VCI
HaBITh IPH OOMEKEHOMY aKyCTHYHOMY BiKHI [6]. BoHU MIUPOKO 3aCTOCOBYIOTHCS Y (POKYCOBAaHOMY
ynbTpa3BykoBoMy nociimkenHi cepil (FoCUS). Bognovac, kpuBOMIHINHI JaTYUKU 3a0€3M€UYIOTh
IIUpIIE TOJIe 30py Ta MOXYTh OyTH KOPHUCHHMHU TIPH OLIHIII CYAMHHOI aHAaTOMii Ta JUHAMIKA
KpOBOTOKY [7].

Harenep y moaenHii kaiHIYHIN npaktuii, Y3/ cepiist 3a3Budail IpoOBOIUTHCS B MOJIOKEHH1
monuan Ha cruHl. VCI 3a3Buvail Bi3yanizyeTbes 3 CyOKcH(]oOimaabHOTO (CYOKOCTaIBHOTO)
noctymy. Y pasi, KOJHM JaHUW JOCTYN € YCKJIaAHEHHUM ab0 HEIOCTYNHHM, TO SIK allbTepPHATHBA
BUKOPHUCTOBYETHCS TPABOOIYHUN TPaHCIEUIHKOBUU JocTyn. B 000X BHmaakax uisi MpaBHIIbHOL
ominku VCI moBuHHA Bi3yalli3yBaTHUCs Yy MOB3I0OBKHBOMY Iepepi3i, 3 000B’I3KOBOIO Bi3yari3alicro
BEHO-aTpIaJIbHOTO 3’€IHAHHS Ta IMPaBOro mnepencepis. ABTOPU HAroJIOMIyIOTh, IO Mif Yac
ob6crexxennst VCI 31e011b110r0 BUMIPIOIOTH J1aMETP BEHHM SIK M1 4ac BIUXY, TaK 1 I 4ac BUIAUXY.
[ToTiM, Ha OCHOBI OTPMMaHUX JaHUX, BUPAXOBYIOTh iHJeKc crnamaHHs VCI, mo € BaxIMBUM
1HAMBIAYaIbHUM MOKa3HUKOM BOJIEMIYHOTO CTaTyCy JIIOJIMHU, & TAKOXK BEIMYMHU TUCKY Y IPAaBOMY
nepeacepai [1, 7, 13, 15-19]. A y mamieHTiB, 10 3HAXOASITHCS Ha IITYYHIH BEHTHIIALII JIETeHb, HA
ocHoBi ganux naiametpy VCI BupaxoByrots inaekc postsaryBanss VCI [20].

Cnix 3a3HauMTH, 1O TOYKY, B SKiM chif BumipioBatu aiamerp VCI, BBaXarOTh KPUTUYHO
BakiuBoro. [l npukiany, Wallace D.J., Allison M. i3 cBiBaBTOpaMH HAroJIOUIYIOTh HA TOMY, IO Y
JIOJVHM 31 CIIOHTAaHHUM JWXaHHAM Bapiauig aiamerpy VCI menma Ouisg mpaBoro mepeacepis Ta
OimpIa Ha 2 cM KayJalbHIIIE Bif MICIS BIAJIHHS NEYiHKOBOi BEeHHU a00 Ha piBHI JIBOI HUPKOBOT
BeHHM [4]. BoHM MmigKpecaoTh, 10 HABITh B OJHIET 1 Ti€l K JIOAMHUM MOXHA OTPUMATH Pi3HI
3HadyeHHs AlameTpy VCI. IlpoTte, monpu BaxJIMBICTh JAHOTO aCMEKTY 1100 BUMIPIOBAHHS JlaMeTpy
VCI, ug Touka He € Ha ChOTOJIHI yHIBEpCaIbHO-CTAHJAPTHU30BAHOIO, 110 BKa3ye Ha HEOOXIIHICTh
3'ACyBaHHS 1IbOTO MUTAHHSA. BUIBLIICTH aBTOPIB BCe X MPUITYCKAIOTh, 10 BHUMIPIOBaHHS CIif
nmpoBoauTH B Mexax 1.5 -2 cm Bix wmicus Bmnaminas VCI mo mpaBoro mepeacepas [7, 14. 16].
JIoCTiTHUKH TaKOXK 3BEPTAIOTH YBAry HA TE, 1O K Ha niametp VCI, Tak i IBUJKICTh KPOBOTOKY IO
Hill 10JAaTKOBO BIUIMBAE 1 MOJIOXKEHHS MAaIli€eHTa Mij yac 00CTexXeHHs. 30KpeMa, NeKUTbKa HayKOBUX
JOCII/DKEHb TOKa3aiH, 110 y MOJIoXKeHHI Ha jdiBomy Ooii giamerp VCI € cyTTeBo MeHIIUM Yy
MOPIBHSAHHI 3 BUMIPIOBAHHSM Yy MOJIOXKEHHI JIIOJUHH Ha ciuHi [21, 22].

3 mitepaTypu BiioMo, 110 aBoMipHE 300paskeHHs VCS Ta IochiKeHHs KPOBOTOKY MO HiM,
MIPOBEZICHE 3a JJOMOMOT0I0 KOJIBOPOBOTO Ta CHEKTPAILHOTO JIOMIUIEPa € JOCTATHBO 1H(POPMATUBHUM
Ta MOKJIMBUM 3 KUIbKOX BiKOH. 3a3BHYaii, BAKOPUCTOBYETHCS HAATPYJUHHE BIKHO, 3 SKOTO MOKHA
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Bi3yalli3yBaTH BepxHiil i cepenniii cermenTn VCS. 3a3Ha4a€eThCsl, 0 KOJIM BIKHO JIOCTYITHE, BUCOKE
JiBe TapacTepHalbHE BIKHO JEMOHCTpye cepenHid i HmwkHIM cermeHTH VCS. CyOKocTanbHe,
BEpXIBKOBE Ta JIiBE MapacTepHAIbHE BIKHA J03BOJIAIOTH Bi3yalli3yBaTW HWXKHIN il CETMEHT y MicCIli
BIIAJ[IHHS BEHHW B TpaBe mepencepas. [IpoTe, cimij 3a3HAYWTH, IO MICIE BUMIPIOBaHHS JlaMETPy
VCS, a TakoX IHIIMX MOKa3HUKIB TEX HE € YHIBEPCAIbHO CTaHIAPTU30BaHMM. Tak, 3a3BHYail 3a
TOYKY BHMIiproBaHHs OepyTh Micne BmaniHas VCS y mpaBe mepencepns, a came OOCTEXKECHHs
MIPOBOJIAATH Y MOJIOKEHHI JIe)Ka4n Ha [2, 6].

Omxe, mig yac OMIALY HAYKOBOI JIiTEpaTypH, NpHUCBsSYEHOi Mopdomorii Ta (yHKIisIM
MMOPOKHUCTUX BEH, CTAJIO OYEBHJIHUM, IO BHUBYCHHIO OCOOJIMBOCTEH TEMOJWHAMIKU BEPXHBOT
nopoxxaucroi BeHu (VCS) aBTOpaMu MNPHUAUIAETHCS 3HAYHO MEHIIE yBAard y MOPIBHSAHHI 3
JOCTIIKEHHSM HUKHBOT MOPOKHUCTOI BEHU. Y BIIKPUTOMY JIOCTYII BJIAJIOCh 3HAWTH JIMILE KUIbKa
HayKkoBUX Tparp 1o BuBYeHHIO VCS [20, 23-25]. V 3a3HaueHWX HAYKOBUX IMpalsix aBTOPH
JOCIIKYBJIA JIarHOCTUYHY LIHHICTH 1HAEKCIB criafaiHHs Ta po3rsaryBaHHs VCS (cVCS ta dVSC)
JUisi BUOOpY TAaKTUKHU JIIKyBaHHs. Bka3aHi IHJEKCH BHUPAXOBYIOTHCSA Ha OCHOBI aOCOJIFOTHUX
noka3HukiB giamerpy VCS BuUMIpSIHMX B pI3HI (a3u JIUXaJbHOTO LUKy, AaHAJOTIYHO [0
BianoBinHux iHAekciB VCI. BoHu BimoOpakaroTh TICHUN 3B’S30K T'€MOJMHAMIKK Ta JIUXaHHS, a
TaKOX JIAIOTh IIHHY 1H(OPMAIIit0 MPO BOJIEMIYHUN CTATyC MaIieHTIB. Tak, y KUIbKOX JOCIHIHKEHHIX
BUsIBIIsLTM Kopessiito Cl (kapaianbHOTO 1HAEKCY) 31 3HAYEHHSIMH KoJancyBajibHOTO iHAekcy VCS y
TMAaIli€HTIB HA MEXaHIUYHIM BEHTHJIALII JIET€Hb, 10 BiJOOpaXKaao MO3UTUBHY BIAMOBIIL MAIIEHTIB HA
Tepanito piguHamu [20,23].

[IpoTe, oTpuMaHi HayKOBISIMH JaHl € JOBOJII CyNEepewWIMBUMHU. B omHOMY 3 AOCTIIKEHB
Oyno BctaHoBIIeHO, 1m0 ¢VCS TicHO moB’s3anuit 31 3HaueHHs MU Cl [24], a Takox, 10 y MaIi€HTIB
Ha MEXaHIUHIA BEHTWIALII JIereHb KoJsancyBalbHHM iHACKC VCS MaB Kpamly TOYHICTh Yy
nepeadaveHH1 MMO3UTHUBHOT BIAMOBIII XBOPUX HA PIAMHHY PECYCHMTAIII0 Y MOPIBHIHHI 3 THIECKCOM
postsiraerns VCI (80% mo 43% Binmosiguo) [23].

3 iHmoro OOKy, aBTOpU MOCHIDKCHHS, MPOBEJICHOTO 3 METOIO MPOTHO3YBAHHS PEakilii Ha
MepeTHAaBaHTAKEHHS 32 JOMOMOIOI0 OJIHOYACHOTO BUMIPIOBAHHS JIaMETPIB HIKHBOI Ta BEPXHHOI
MOPOKHUCTUX BEH CTBEPDKYIOTH, IO OTPUMaHI HUMH pe3yJbTaTu BKa3ylOTh Ha cl1aOKy KOPEIAIio
Mk Cl ta cVCS. BoHn TakoX BHCIOBWJIM CYMHIBH IIOJO0 HAIIMHOCTI OTPUMaHHUX PE3yJbTaTIB y
TeTePOTeHHUX Tpyrnax OOCTEKYBaHUX, OCKUIbKH XHI PE3yJbTaTH BIAPI3HSJIKMCS BiJ OINHCAHUX Yy
JITepaTypi, a TaKoXX Majd MEHIIY CHenUu@IYHICTh Ta YYTJIUBICTh. Y 3B’S3Ky 3 IIUM BOHH
PEKOMEH/IYIOTh 3aCTOCOBYBATH KOMILICKCHHH IMIAXIT Y OI[HII BOJIEMIYHOIO CTATyCy maiieHTis [25].
e oaHuM LIHHUM OPUIYHICHHSIM aBTOPIB 3raJjaHOi HAyKOBOI POOOTH € Te, 10 BIUIMB JUXaJIbHOI
CHUCTEMHM Ha Te€MOJHMHAMIKY BEPXHBOI MOPOKHHUCTOI BEHHM MOXKE OYTH OUIBIIUM Yy TMOPIBHSAHHI 3
HIKHBOIO TIOPOKHKUCTOIO BEHOIO, OCKUIBKH JiarHOCTUYHA TouHIcTh CVCS Oyra BUILOIO Y TOPIBHSIHHI
3 dVCI. Touynuit MexaHi3M Takoi po301KHOCTI MOTPEOYeE MOJATBIIHNX TOCTIKEHb.

Takum umHOM, MpOBEAEHUHN aHaN3 HAYKOBOI JIiTepaTypu MOKa3as, L0 Pe3ylbTaTH PIZHUX
aBTOPIB MAIOTh MOMITHY BapiaOeNbHICTh, 10 BIIOOPa)KaeThCsl B OTPUMAHUX HUMHU MOKa3HUKax. Lle
HAaBOJUTh Ha JYMKY IIPO MOKIHMBICTH PO3ODKHOCTI y IOYATKOBUX YMOBaxX BHUMIPIOBAHHS,
MOB’SI3aHUX 3 BIICYTHICTIO CTaHAAPTU30BAHOTO YHIBEPCAIBHOTO MPOTOKONY AOCTIIKEHHS
MOPOKHUCTUX BEH, IO aKTyali3yBaJIo HaIll MOJAbIII MOITYKH.

PesyiabTraTin JocaifkeHHsi Ta o0O0roBopeHHs. Mwu mpoaHanmi3yBalld JOCTYMHI HaM
BITUM3HAHI 1 IHO3EMHI JIITEpaTypHi JaHi 1 MOXKeMO KOHCTaTyBaTH, 1110 MUTaHHA aHaToMmii, (izionorii
Ta TEeMOJWHAMIKH TMOPOKHUCTHX BEH BHBYAIHMCH JOCITITHHKaMHU y OaraTbox acrekrax [26-34].
30KkpeMa, JIOCTEMEHHO BCTAaHOBIIEHO, IO BEHO3HA CHUCTEMa IIOJMHH € BAXIMBOK CKJIAJ0BOIO
YaCTUHOI0 KPOBOOOIry, sika 3a0e3neuye MOBEpHEHHS BEHO3HOI KpoBi 10 cepus. LleHTpanbhe x
MiClle Yy Iiifi CHUCTeMi 3aiiMarOTh BEpPXHsS Ta HIDKHA TOPOKHUCTI BEHU, SKIi BUKOHYIOTH POJb
OCHOBHHUX BEHO3HHX KOJIEKTOPIB BETMKOTO KOJIa KpoBOOOIry 1ukiy [28, 29, 33, 34].

VCS, 3a 1aHMMH HAyKOBI[IB, € BETHKOIO OE3KJIAMaHHOK CYAWHOIO TOBXHHOIO 6-8 cMm, a ii
JiaMeTp € JIOBOJI AMHAMIYHAM Ta 3aJeKUTh Bl HU3KH (PAaKTOpiB, y TOMy uuciai Bif (aszu
auxanbHOTro nMKIy [28]. @yHKiioHanbHa poiab VCS nossrae y TpaHCIOpTyBaHHI J€OKCUT€HOBAHOT
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KPOBI1 3 BEpXHbBOI MOJOBUHU Tia 10 MPABOTO MEpEeACeps, 3aBEPUIYIOYH TUM CaMHUM LHPKYIALIIO
KpOBI y BEpPXHIX IUISHKaX BEIUKOTO Koja KpoBooOiry. Y cBow uepry, VCI, 6e3 cymHIBY, €
HaNGILIBIIOI0 BEHOIO JIFOICKKOTO Opradismy. Ii nosxkuHa ckaagae npu6iusHo 20-22 M, a JiaMerp
nepesurye Takuid y VCS. @ynkuionansHo VCI 3abe3nedye moBepHEHHS BEHO3HOI KPOBi 10 cepiis
3 HW)KHBOT YACTUHHU TiJIa, 3aBEPIIYIOYH BEJTMKE KOJIO KPOBOOOITY B mill nistaIi [29].

besnepeuHo, mo sSK BepXHS, TaK 1 HWKHS MMOPOKHUCTI BEHU BiAIrpaloTh KPUTHUYHY POJIb Y
MiATpUMaHHI Oe31epepBHOTO KPOBOTOKY Ta 3a0€3MeYeHHI HANEeKHOI IUPKYIALii B opranizmi. [lani
JITepaTypy CBiI4YaTh, MO BOHH XapaKTEPHU3YIOTHCS BEIIMKOIO EMHICTIO Ta BIIHOCHO TOHKHMH
CTIHKaMH, IO MJ03BOJIIE iM BHUKOHYBaTH (YHKIIIO pe3epByapiB KpoBi Ta 3abe3medyBaru Il
e(eKTUBHE TPAHCIOPTYBAHHS 1O CEpIsl IPH MiHIMATLHOMY OmOpi MOTOKY [28]. di3iosoriyHo
OCHOBHOIO PYULIIITHOIO CHJIOI0 BEHO3HOTO MOTOKY € IPadIEHT TUCKY MDK Nepudepiero BEHO3HOT
CHUCTEeMM Ta IpaBuM nepencepisMm. Llelt rpagieHT opmyeTbest BHACIiIOK Oe3nepepBHOI poOOTH
CEepIIEBOT0 HACOCA, M0 CTBOPIOE CHITy MPUCMOKTYBAaHHS BHACIIIOK MiATPUMAaHHS CTaJIOr0 HU3BKOTO
THUCKY y IIpaBOMY nepezcepi (B cepeAHbOMY +2-3 MM.PT.CT.) Ta 30UIbIIY€ETHCS BILUIMBOM TaK 3BaHOL
«mxainpHOT mommmy [33].

Haronomyroun Ha 3HaueHH1 (a3 AUXATBHOTO IUKIY, CIIA BIAMITUTH, IO CaMe TiA 4Yac
1HCTipanii BUHUKAae HETaTUBHUM TUCK Y IPYIHIM MOPOKHUHI, SIKUH 3MEHIIY€E THCK Y MOPOKHUCTUX
BEHax 1 MOJIETIIye MPUTIK KPOBi 10 cepiist. OJHOYACHO MiABUIIYETHCS TUCK Y YEPEBHIM MOPOKHUHI,
10 CHpHsi€ BUIITOBXYBAHHIO KPOBI MO HUXKHINA MOPOKHUCTIN BeHi [29]. BueHi 01HOT0JIOCHI 110710
3HAYeHHS e ¥ IHIKX (PaKTOPIB, SIKI BIUIMBAIOTh HA T€MOJIMHAMIKY MTOPOKHUCTUX BEH: BEHO3HOTO
TOHYCY Ta MPOCBITY CYJIWH, Jii CKEJIETHO-M S3€BOi MOMITH, BIUIMBY TOJIOKEHHS TLTAa Ta TpaBiTAaIlii,
00’eMy IIUPKYITIOI0Y0T KpOBI Ta 1i B sA3K0CTi [34].

B xoHTEKCT1 HAIOTo AOCTIHKEHHS MU JCTATBHO PO3TIITHYJIH, SIK 32 JIOTIOMOTO0 MeTtoay Y 3/]
BHMBYAIOTh 1 OLIHIOTh T€MOJAMHAMIKY MOPOKHUCTUX BEH Ta BUSBIISIIOTH B3a€EMO3B 30K KPOBOTOKY B
HUX 13 TUXaHHSAM, BPaXOBYIOUM MEXaHI3MH, (DaKTOpH BILTUBY Ta OOMEKEHHs. Betts mimkpectoe, 1o
JUXanbHa AIUIBHICTh CYTTEBO BIUIMBAE HA T'e€MOJAMHAMIKY IMOPOKHUCTUX BEH, FOJIOBHUM YHMHOM,
yepe3 3MIHM BHYTPIIIHBOTPYJHOTO Ta BHYTPIIIHBOYEPEBHOTO THCKY MPOTATOM JUXAJIBHOTO
nukiy [33]. ITig 9ac cnoHTaHHOTO BAMXY CKOpOYEHHS AiadparMu Ta MbKpeOSpHUX M’S31B TIPU3BOIATH
70 PO3MIMPEHHS TPYJHOI MOPOKHMHH Ta 3HIDKEHHS BHYTPILIHHOIPYAHOTO THCKY, CTBOPIOIOYU
HEraTUBHUIN HMOTO TPAIEHT, SIKUN CIPHsIE BEHO3HOMY IMOBEPHEHHIO JI0 MPABOro mepenacepas. Taxwid
nepenaj TUCKY ToKparlye nepecyBanHs KpoBi sik 3 VCS, tak 13 VCI y ipaBe niepeacepis.

VY nitepaTypi HaroJIOMIY€eThCS, 0 3POCTAHHSI BEHO3HOTO IMOBEPHEHHS M1/l YaC CIOHTAaHHOTO
BJIUXY YaCTO CYMPOBOKYETHCS TUMYACOBUM crnafaHHsAM mpocBity VCI Ta 30UIbLIeHHSIM JNiHIHHOT
MIBUJIKOCTI TIOTOKY KPOBI y TPOCBITI BEHHU, IO JIETKO Bi3yanizyerbes npu Y31, Ile cmamanus
MO>KHA BUpa3uTH y BUrsl inaekcy cnaaanus VCI [32]. Bono o0yMoBieHe MOCUICHHAM Tpaji€eHTa
THUCKY MDK YEPEBHOIO Ta TPYJHOIO MOPOKHUHAMHU, IO CIpHsie ePEeKTUBHIIIOMY MPOCYBAHHIO KPOBI
no cepus [33]. HaBmakwu, mig yac BUIMXY BHYTPILIHBOTPYAHHUM THCK MIABUIIYETHCS 10 0a30BOTO
piBHA a00 cTae Aemo MO3UTHBHHUM, IO 3HIXKYE TPalieHT THCKY Ta, BIAMOBIIHO, MOCIabIroe
BEHO3HE MOBEPHEHHs (IIBUAKICTh MOTOKY KPOBI y MPOCBITI BEHH YMOBUIHLHIOETHCS). SIK HACIHIIOK,
nig yac cniontaHHoro nuxanHa VCI 3a3Buuaii BUMIIsiiae OUTbII PO3MIUPEHOIO i Yac BUANXY Yepe3
3MEHILIEHHs TIOTOKY KpOBi 0 mpaBoro nepeacepas [1, 7, 13, 15-19]. B ymoBax mTy4Ho1 BEHTUISIIIT
JIereHb KapTHHA 3BOPOTHS: BHACHIIOK 3POCTaHHS BHYTPIIIHBOTO TPYIHOTO THCKY JiaMEeTpH
MOPOKHUCTUX BEH 3a3BMYail OuTbIIi y (a3i MPUMYCOBOIO BJOXY, 110 iHilitoeThes anapaToMm 1IIBJI,
a Ha Bujoci piametpu VCI ta VCS 3menmytotses [20, 24, 25]. ABTOpU KOHCTaTyIOTh, IO IIi
nuHamiuHi 3MiHu aiamMerpa VCI ta VCS mpoTsAroM IWXanbHOTO LHKIY € I[IHHUM HEIHBa3MBHUM
MapKepoM OLIHKK 00’eMy IUPKYIIOIUOi KpOBI Ta BIANOBiAlI Ha iH(]Y3iliHY Tepamito, 30kpema y
KPUTHUYHO XBOpHX MarieHTiB [1, 2, 13, 17, 23, 24].

Pazom 13 mum, y Jjireparypi Ha CbOTOAHI HEJIOCTAaTHbO MaHUX, SIKI O JEMOHCTpPYBaIH
3aJISKHICTh JlilaMeTpy TMOPOKHUCTHX BEH BiJ MOJOXKEHHS JIOAMHM Yy mpocTopi. Lli Bapiamii €
BOKJIMBUMH, OCKUIBKHM JIeXKaTh B OCHOBI JEKUIHKOX JMHAMIYHUX TMOKA3HUKIB, TAKUX SIK 1HJAEKC
po3TsbkHOCTI Ta cnaainHsa VCI ta VCS, mo y KOMIUIEKC 3 IHITUMU TMOKa3HUKAMU Te€MOTUHAMIKU
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BUKOPHUCTOBYETHCS JIJISl OLIHKU 3aJISKHOCTI BiJ] TIepeHABAaHTAXKECHHS Ta MPUHHSATTS PIlIEHb I0J0
iH}y31iHOT Tepamii y mamieHTiB Ha BEHTUJIALII, a TAKOXX MOXYTh OyTH KOPHCHHMHU y CHOPTHBHIN
¢i3iosorii, peabiniTaniiiHiil MpaKTHLli, y TiATOTOBII BOJ0A31B, MiABOJHHUKIB, TbOTYHUKIB TOIIO.

OTxe, reMoiMHAMIKa TOPOKHUCTUX BEH BEIHMKOIO MIPOIO 3aJICKUTH BiJl MEXaHIKU MPOIIECY
muxanHsa. CIIOHTaHHUHM BAMX CIPHs€ BEHO3HOMY MOBEPHEHHIO Ta CYNPOBOJUKYETHCS CHANAHHIM
VCI, Toai K mig 9ac BUANXY BOHA PO3IIUPIOETHCS. 32 YMOB IITYYHOT BEHTHIIALIT 111 €(heKTH MaroTh
NPOTHJICKHAN XapakTep, IO IMIIKPECTIO€ BAXKIMBICTh BHBYCHHS 3B’SI3Ky MDK IMXaHHAM Ta
[EHTPAILHOI0 BEHO3HOIO TeMOAMHAMIKOIO ISl TIOTIMOICHHS OHATh (DyHAaMeHTaIbHO (i3ioorii,
Ma€ MPAaKTUYHUN BHUXII Y MEAWLIMHY B IarHOCTUYHOMY Ta TEPAIEBTUYHOMY PO3YMIHHI, a TAKOXK €
BOKJIMBUMH JUTsI 0araTbOX MUBUIBHUX 1 BIHCHKOBHX PO Qeciid.

BucHoBkwu.

1. VnbrpasBykoBe MJOCHIIKEHHS TOpOXHUCTHX BeH (Y3]]) € BHCOKOEPEKTUBHUM,
HEIHBa3WBHUM Ta OE3MEYHUM METOJOM OIIHKH IEHTPAIbHOI TeMOJMHAMIKUA, IO aKTUBHO
BUKOPHCTOBYEThCS B CYJacCHill MeJMuHill mpakTuii. Moro mepeBard BKIIOYAIOTH JOCTYIHICTB,
BIJICYTHICTh TTPOMEHEBOTO HAaBAHTAXEHHS, MOXJIUBICTh 3aCTOCYBAHHS B €KCTPEHHMX CHUTYaIllsIX Ta
BHUCOKY 1H(pOPMATUBHICTb IIPHU OLIHI[I 00'€MHOTO CTaTYyCy Malll€HTIB.

2. BiacyrHicTh yHI(pIKOBAaHUX MIIXOMIB 10 METOJWKH JOCTIKEHHS (30KpeMa, BUOOpY
TOYKM BUMIPIOBaHHS JlaMeTpa BEHHU, MO3ULII Tija, ¢a3u JUXalIbHOTO LMKIY, TUIY Y3-IaTdyuka
TOILIO) MPHU3BOIUTH J0 3HAYHOI BapiabeIbHOCTI pe3yNabTaTiB MDK pPISHUMHU JOCHITHHKAMHU Ta
KIHIYHUMH rpynamu. Lle oOMexye MOXIMBICTH MOPIBHAHHA JaHUX Ta YCKIIAJHIOE CTBOPEHHS
€TMHUX KIIHIYHUX TTPOTOKOJIB.

3. VY nmiteparypi Benmuka yBara NpUAULEThCs HKHIA nopoxaucTii BeHi (IVC), Toxi sk
reMOJIMHAMIUHI XapakTEPUCTHUKUA BepXHBOI mopoxHUCTOI BeHH (SVC) 3amumialoTbCsi MEHII
BUBYCHUMHU. BojHOuac, HasBHI MOCIDKEHHsS CBIOYaTh MPO MOTEHIIHHO BHUINY MIarHOCTHYHY
iHHICTh Moka3HUKIB SVC, 0COOIMBO y MAIli€HTIB HA MEXaHIYHINA BEHTHIIALI] JICTCHb.

4. IHnmexkcu crmajaHHs Ta PO3TATHEHHS MOPOKHUCTHX BEH MOXYTh OYyTH KOPHUCHUMHU Y
BH3HAYEHHI BOJIEMIYHOTO CTaTyCy Ta MPOTHO3yBaHHI BIAMOBIAl Ha 1H(Y3IHHY Tepariio, MpoTe iX
KJIiHIYHA e(EeKTHBHICTh 3HAYHOIO MIpPOIO 3aJICKHUTh BiJl YMOB BHUMIPIOBAaHHS Ta TOMOTEHHOCTI
BHOIPKHM IMAIlIEHTIB.

5. Amnami3 mjitepaTypu 3acBiIYMB HarajibHy MOTpe0y B po3poOlli CTaHAapTHU30BAHOTO
MPOTOKONTY Y3-AOCHIKEHHSI MOPOKHUCTUX BEH, SIKWH BpaxoBYyBaTHME IOJIOXKEHHS Tina, (asy
JIUXaHHS, TUI JOCTYIly Ta TOYKY BHUMIpIOBaHHS. Takuif MPOTOKOJ 3HAYHO MOKPAIIUTh
JOCTOBIPHICTb, BIITBOPIOBAHICTh Ta KIIHIYHY IIIHHICTH OTPUMAHUX PE3YJIHTATIB.

6. Ilomampmii JOCTIIKEHHS MalOTh OyTH CIPSIMOBaHI HA YTOYHEHHS MEXaHI3MIB B3aEMOIii
JMXaHHS Ta BEHO3HOTO MOBEPHEHHS, MOPIBHAHHS MOKA3HUKIB BEPXHBHOI T4 HUKHBOI OPOKHUCTUX
BEH y PIBHHX EKCHEpUMEHTANbHIX Ta KIIHIYHHUX CILEHapisiX, a TaKoXX CTBOPEHHS AalfOPUTMIB
KOMILJIEKCHOT OI[IHKM TeMOJMHAMIKH JIJIsl BAKOPUCTaHHS Y TeOPii Ta MIOICHHIH MPaKTHUILi.
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Kozak V., Yukhymenko L.

The Current State of Studying Hemodynamics of Human Cavernous Veins in Different
Phases of the Respiratory Cycle

Introduction and Objective. This article presents the results of a theoretical analysis of
scientific literature concerning the hemodynamics of the human vena cava during different phases
of the respiratory cycle, with a particular focus on the ultrasound method. Since the formulation of
the Frank-Starling law and the recognition of the central role of venous return in cardiovascular
physiology, researchers in various fields—including biology, physiology, and medicine—have
sought effective methods to study central venous hemodynamics and the factors influencing it. Over
time, and with the development of new technologies, several diagnostic tools have been introduced,
including tetrapolar thoracic rheography, phlebography, plethysmography, computed tomography,
magnetic resonance imaging, and pulmonary artery catheterization. Each has contributed
significantly to the field, although many are limited by their invasiveness, cost, or complexity.

In contrast, ultrasound imaging of the heart and great vessels has emerged as a non-invasive,
safe, rapid, relatively accurate, and cost-effective method for evaluating cardiovascular status. Due to
these advantages, the aim of this study was to analyze and summarize the current scientific knowledge
on the use of ultrasound for assessing the inferior and superior vena cava, and to investigate the
relationship between venous hemodynamic parameters and phases of the respiratory cycle.

Materials and Methods. This study employed theoretical analysis, systematization, and
generalization of modern scientific and methodological literature.

Key Findings. Ultrasound evaluation of the vena cava is a highly effective, non-invasive, and
safe method for assessing central hemodynamics. It is increasingly used in clinical practice due to its
availability, lack of radiation exposure, applicability in emergency settings, and high diagnostic value
for evaluating a patient’s fluid status. The review of literature highlights an urgent need for the
development of a standardized ultrasound protocol for vena cava assessment, taking into account
body position, respiratory phase, imaging window, and measurement site. A unified approach would
significantly enhance the reliability, reproducibility, and clinical relevance of results. Future studies
should aim to further clarify the physiological mechanisms linking respiration and venous return,
compare the diagnostic potential of superior and inferior vena cava parameters in various clinical
scenarios, and develop integrated assessment algorithms for routine use.

Keywords.vena cava; ultrasound diagnostics; venous hemodynamics; ultrasound
examination; collapsibility/distensibility index; respiratory cycle; central venous pressure.
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JANHAMIKA 3MIH BETETATUBHOI'O IHIEKCY
Y CIIOPTCMEHIB ITPU BECTUBYJISAPHOMY HABAHTAKEHHI

Anomauia. Memorw 0anozco 00cniodxceHHs OYI0 GUBHUEHHS 3MIH 8€2eMAMUBHO20 IHOEKC)
CNOpmMCMeHi8  pi3HO20 BIKY V 6i0n08i0b HaA BeCMuUOYIApHE HABAHMANCEHHS  CMEOPEHe
PIBHOCIPAMOBAHUMU NIHIUHUMU npucKopeHHuamu. Pezynomamu. [Iposedeni docniodicenHs suasuiu
SHAYHI GIOMIHHOCMI Y BUXIOHUX NOKASHUKAX 68€2emamueH0o20 IHOeKCy — N0 Mipi 3pOCMAHHSA BIKY
CNOPMCMEHI8 PONb CUMNAMUYHOI CKIA0080I 8e2emamusHoi pe2yaayii 3HUNCYEMbCA, a V ociO
nepuLo2o 3pinoeo GiKy NposioOHY PoJib NOYUHAE BI0IepABAMU CUMNAMUYHA PecyIayia (6ecemamueHull
iHoexc y nionimxie dopieutoe 52,3 ym.00., y onaxie — 13,7 ym.00., y CHOPMCMEHI8 Nepuioco 3piloco
BIKY — nepexooumsv 00 He2amueHux Gequdur i cmaumosumv — 1,6 ym.00.). [osedeno, wo nio
BNIUBOM AKMUBHO20 BeCMUOYNIAPHO20 HABAHMAICEHHA V NIONIMKI8 GelUYUHA Be2emAaAmUsHO20
iHOeKcy maudce 808i4i 3HudNCysanacs (Ha 46,2%), y 10HaKie — He Cynpo8oo#Cy8anocs 00CMosipHUMU
SMIHAMU  8e2emamueHo20 THOeKCy, V 0Cih nepuiozo 3pinoeo 6iKy CHOCMepieaiocs nepekiodeHHs
8e2emMamueHUX NJIUBIE 3 NEPEBANCHO NAPACUMNAMUYHUX HA CUMNAMUYHI (6ecemamusHull iHOeKc
spocmaeé npakmuuno y 10 pazie). Taka ouHamika 3MiH NPOMUNEHCHA OO ICHYIOUOI 6e2emamueHoi
peayaayii 6 cmaHi cnokoio opeanizmy. Bucnoseku. [Iposedenuti ananiz ma ucymymi npunyujeHHs
ceiduamv npo me, WO Be2eMAMUBHULL [HOEKC — MOdce 3dCmOoco8y8amuci npu NiaHy8aHHi
MPeHy8anibHO20 npoyecy.

Knrouoei cnosa: inoexc Kepoo; eecemamusHuil inoexkc, secmubyispHe HAGAHMANCEHHS,
gecemamusHa pe2ynayis; 2eMOOUHAMIKA, CNOPMCMEHU.

IloctanoBka mpooGaemu. CrnopT mnpencraBise coO0 cHermudIYHUN BHI TISUTBHOCTI,
CIPSAMOBAHUN Ha BHUSBJIECHHS PE3EPBHUX Ta aJalTHUBHUX MOXJIMBOCTEH moauHu. CucTeMaTHyHi
¢b13UYH1 HaBaHTaXKEHHS BUKJIMKAIOTh Nepe0yaoBy y PyHKIIOHYBaHHI, 30KpeMa, BHYTPIIIHIX CHCTEM
Opraiamy, 1o clpuiiMaeTbes sIK 4acThHa (Di310J10TTHHOIT afanTamii 10 (I3UYHOr0 HABAHTAXKEHHS.
JUis OLIHKM CTaHy BEreTaTUBHOI HEPBOBOI CHCTEMH Yy CIIOPTCMEHIB PI3HMX BHJIB CIOPTY MpHU
BECTUOYISIpPHOMY HaBaHTa)XeHHI 3acTocoBYIOTh iHaeKe Kepao (IK).

AHaJii3 ocTaHHIX qocaizkenb i myOJikaniii. B X011 yucieHHUX 10CHIHKeHb MOKa3aHo, 110
KUIBKICHMI BHpa3 JacTOJIIYHOTO TUCKY Y MM PT. cT. (d) 1 4Mciio yaapiB mynbsCy 3a XBUIMHY (P) Y
CTaH1 BEreTaTHMBHOI pIBHOBaru MpUOIU3HO PiBHI, TOOTO chiBBiHOMEHH d/p MOXHa NMPUUHATH 3a
1. Ha ocHOBI Ii€i 3aKOHOMIPHOCTI 1 BHUKOPHCTOBYIOTh iHJEKC Kepno ansi BU3HAUYEHHS CTaHy
BEreTaTuBHOI HEPBOBOI cuctemu [1, 2].

IK po3paxoBytoTs 3a popmysoro: IK = (AD-d)/P,
ne: IK — ingekc Kepno; AD — moka3HUK CHCTOJIIMHOTO apTepiaibHOTO TUCKY; d — MOKa3HMK
J1acTOJITYHOTO apTepiaIbHOTO THUCKY; P — 9acToTa ceplieBUX CKOPOUYEHb.

IIpu 3cyBi BereraTuBHOIO TOHYCY y OiK CUMIIATUKOTOHII CITiBBiqHOIIEHHS d/p cTae MeHmmm 1.
[Ipu mapacuMnaTukoTOHIl criBBiiHOMIEHHs d/p crae OutbiuM 1. OTXKe, MO3UTUBHI 3HAYEHHS 1HAEKCY
BKa3ylOThb Ha IepeBary CHUMIATHYHOI PEryJslii TOHyCy CyIWH; BiI'€MHI — BIUIMB BEre€TaTHBHOI
HEpPBOBOI CHUCTEMH Ha TOHYC CYIMH. SIKIO BIAXWJIEHHSA B CEpelHbOTrO 3HA4YEHHs BeIMYuHH d/p
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(BM3HAYaIOTh y KO’)KHOMY KOHKPETHOMY BUIIAJIKy JO JPYroro 3Haky) HoMHoxHUTU Ha 100, oTpumaemo
MO3UTHUBHE UM HETraTHBHE IIJIe 4nclio — «BereratuBHu iHgeke» (V.1.). Tobto sximo d/p = 1, To6TO
cmiBnazae 3 cepeqHiM 3HaueHHsM, To V.I. = 0. Sxmo d/p < 1, To VI no3utuHui, skmo d/p > 1, V.L
HeratuBHuH. [lo3uTHBHI 3Ha4eHHA (200 3pocTanHs V.1.) 03HAYAIOTH 3CYB BEr€TATHBHOTO TOHYCY y OiK
CHMITATHIHOTO MIepeBaYKaHHs, HeraThBHi (200 3MeHIIeHHs V.1.) — B CTOpOHY mapacummatiaHoro [3, 4].

BereratuBHUMII 1HIEKC BHUPAXOBYETHCS HA OCHOBI OKpPEMO B3STHX MOKAa3HHKIB, IO
IHTETPYIOTh MPAKTHUYHO BCi )KUTTEBI (QYHKIIIi OpraHi3mMy, B TOMY YUCIi KPOBOOOIry.

Tpeba BkazaTH, 1m0 A7 JOCTIPKEHHS BEreTaTUBHUX (DYHKIIH po3poOieHo 6arato MeToiB,
CTIPSIMOBAHMX Ha TPOSICHEHHS MEXaHI3MIB BETE€TAaTHBHOI PETYJAMii PI3HUX XKUTTEBUX MPOIIECH Ta
¢b1310JI0TTYHUX MTapaMeTpiB, KOTPI MAAI0THCS BIUIUBY 3 OOKY HEPBOBOI CHCTEMH.

BusnauyeHHsi HeBHPillIeHUX paHillle YaCTHH 3arajibHoi npodiemu. BererarnBHa HepBOBa
CHUCTEMa BIIirpa€ CYTTEBY POJIb Yy Tpollecax ajanTaiii opra”isMy, BHACJIIIOK YOro ii
(GyHKIIOHATBPHUNA CTaH € J0cuTh MiHnuBuM. Ciing 3a3HaYuTH, WO TPO OCOOIHMBOCTI i
(YHKIIIOHYBaHHSI MO>KHA CKJIACTH JIOCTOBIPHY YSIBY TUIBKU TOM1, KOJM JOCHIIKEHHS MPOBOISATHCS
0aratopa3oBo, TPOTSITOM TPUBAIOTO Yacy 3 YacTUMHU TOBTOPHHMHU CIIOCTEpeKeHHsIMU. s
BUPIIIEHHSI [UX 3aBJaHb HEOOXITHUM € TaKWWd METOJ, SKUH J03BOJIAB OM peecTpyBaTH HAaBITh
BIJIHOCHO MaJll 3MiHM BETE€TaTHBHOI aKTUBHOCTI 3a JOTIOMOTOIO MPOCTOTO, MIBUJIKOTO MiAXOIY, HE
BIUIMBAIOYU MpPH IOMY OyIb-KMM YHMHOM Ha caMy MAISUIbHICT OpraHismy. Po3noBcromkeHi
METOOHU JOCHIIKEHHS IUId TAKMX BUIIAAKIB HE MIAXOIATh, OCKUILKH 111 METOIHM ab0 cami BIUIMBAIOTh
Ha BEreTaTUBHUM TOHYC, a00 ckiagHi 1 oOcTexxyBaHuX. BuBuenns crnisBiHomenHs T ta YCC,
a omke iHaekc Kepo ta BereTaTuBHUH iHAEKC, HAHOLIBIIE MAXOAATh /IS TOCITHEHHS MeTH [5-8].

Mertoro gocitigzkeHHs1 Oy0 BUBYEHHS 3MIH BET€TaTUBHOTO 1HAEKCY Y CHOPTCMEHIB PI3HOTO
BIKY Yy BIANOBIh Ha BECTHUOYISIPHE HABAHTAXKECHHS, CTBOPEHE PIZHOCIPSIMOBAHWMH JIHIMHUMHU
MIPUCKOPEHHSIMHU.

Metoau Ta 00’€KT AOCTIAKEHHS.

JlocnimkeHHsT poBOMITUCS Ha 0a3l kadeapun MeauyHoi O10JIoTii Ta CHOPTHBHOI JI€TOJIOTIT
HarrionaneHoro yHiBepcuTeTy (hI3MYHOTO BUXOBaHHS 1 CIIOpTy YKpaiHu. B mociimKeHHSIX MpuidHSIIHA
y4acTh 34 JierkoamieTd (CTpuOyHH Y JOBXKHHY) YOJIOBIYOI CTaTi, 1[0 MajM CIIOPTUBHI po3psau Bif [
nopocioro a0 MCY. O6crexxyBani Oynu posnoauteHi Ha 3 BikoBi rpymu (1o 10 oci6 y rpyiri) 3rigHo 13
3arasipHO npuitHATAMU BOO3 etanmamu oHTorenesy moaunau: | — mipnitku 14-16 pokis; I — ronaku 17-
20 pokis; I — ocobu nepiroro 3putoro Biky 22-27 pokiB. Bl yuacHUKH JTOCHTIPKEHb OY/IM MPAKTUIHO
3IOPOBUMHM, BITHECEHI JI0 OCHOBHOI MEIMYHOI TPYIHU 3TiJHO BHUCHOBKIB EKCIIEPTIB. YCI IOCIIIH
npoBoawiK y BimnoimHocTi A0 KouBennii Pagu €Bporu «I[Ipo 3axuct mpaB JHOAWHU 1 JIFOJICHKOT
TITHOCTI B 3B'SI3KY 3 3aCTOCYBAaHHSM JOCATHEHb 010JI0Tii Ta Meauiian: KoHBEHIIis Mpo mpaBa JFOAUHA
ta 6iomemuiuHy (ETS Ne 164)» Bin 04.04.1997 p 1 I'enbcincbkoi aexnapaitii BeecBiTHROT Mean4HOT
acorriarii (2008 r.). KoxxHa ocoba mianucyBasa iHhOpMOBaHY 3ro/ly Ha y4acTb y 0OCTEXKEHHI.

OO6cTexeHHs] MPOBOAUIIKCS MPOTATOM 3MarajibHOrO MepioAy MiArOTOBKU cropTcMmeHiB. Ilifg
Yyac JOCIIHKEHHsS] CHOPTCMEHH OTPUMYBajll HAaBAaHTA)KEHHS METOJOM CTBOPEHHS BECTUOYJISPHOTO
HABAHTAXXCHHS PI3HOCHPSMOBAHUMH JIHIMHUMHM TPUCKOPEHHSAMH. 3aMmipud pe3yinbTaTiB  Ail
BECTUOYIISIPHOTO HABAHTAXXEHHS HA CIIOPTCMEHIB MPOBOJIIIMCS JBiYl: 0 HaBaHTaKeHHs (y cTaHi
CIOKOI0), MICIS 3aBEpLICHHs Jii aKkTUBHOTO (IMiJ 4ac BUKOHAHHS 3BHUYHUX TPEHYBAIbHUX PYXIB)
JHIAHOTO TPHUCKOPEHHS Ta Micias CyMICHOI [ii aKTHBHOTO 1 MAaCHBHOTO BECTUOYISPHOTO
HaBaHTaXXEHHs (32 TONIOMOTOI0 MiIaTGopMu — cremniainbHa TiatdopmMa, ska JA03BOJsUIAa MiJIaBaTh
YYaCHMKIB JIIHIHHUM TPUCKOPEHHSM 1 IIBUJAKO 3MIHIOBAaTH HampsMok pyxy [9]). OcranHe
BHUKOHYBAJIO POJIb KOPOTKOYACHOTO MPEKOH/IMIIIF0BaHHs Miokapy [10].

ITnardpopma pyxanacs mporsaroM 20 cekyHJ 31 IIBHIKICTIO 3 M 3a CEKyH[IY, 3MIHIOIOUH
HanpsM Ha TPOTUJICKHUM KOXHI 2 ceKyHAu. TpHuBasicTh MpoBeAeHHs NMpobu Oyrna oOpaHa He
BUITaJIKOBO, a 3 ypaxXyBaHHSIM TPEHYBAJIbHUX HABAHTAKEHb CIIOPTCMEHIB.

CrarucTuany 00poOKy pe3ysbTaTiB MPOBOUIIN 3 BUKOPUCTAHHAM MPOrPaMHOTO 3a0e3MeueHHs
"Microsoft Excel 2003", a takox «Origin 8.0». Po3paxoByBanu cepeHi 3HaueHHs Noka3HUKiB (M) Ta
MoxuOKy cepeauboro (m), koedimient kopensii [lipcona (r). Jlani mpenacraBieHi Sk cepemHe
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3HaUYeHHSAHTOXMOKa cepemHporo (M=£m), OCKUTbKM Yy BimmoBigHOCTI g0 Kputepiro Illamipo-Yinka
OTpUMaHi pe3ylbTaTd BKJIAAAINCI B HOPMaJbHUIA 3akoH po3moxaity [11]. MbikrpymoBi pizHuLi
owiHIOBaIM 32 KputepieM t CTeionenTa. Pe3ynbpraTy BBaXKamucs: CTaTUCTHYHO 3HaunMumu ripu P<0,05.

CratucTHyHa 3HAYUMICTh KoeillieHTa KOpesLii I 3a BUOIPKOIO 3 N €JIEMEHTIB BHU3HAYAIU
[UITXOM TOPIBHSHHS €MITIPUYHOTO Ta KPUTHIHOTO 3HA4eHb KpuTepito CThIOJCHTA.

Kputnune 3nauenns kputepito CrpiogeHTta t* Bu3Hauanmu 3a gomomororo MS Excel:
¢ynkuis CTBIOAPACIIOBP (a; df), ne o — piBerp 3naunmocti, df — uncno cryneniB cBoboan
(df =n - 2). ®opmysa ast BUSHAYCHHS EMITIPUYHOTO 3HAYCHHS KpuTepito CThIo/IeHTA t:

(n—-2)
(1-r?)

IIpu t > t* r BU3HAETHCS CTATUCTUYHO 3HaYUMHUM. OTXKe, OILIHIOBAIM CUIIY 3B’SI3KY MDK
MOKa3HUKAMH, BBAKAIOUM 3HaYeHHs KoediieHTIB < 0,3, moKa3HUKaMHu CIaOKOTO 3B 53Ky, a00 Horo
BijicyTHOCTI1; 3HadeHHs > 0,4, mpoTte < 0,7 — MOKa3HUKaMU MOMIPHOTO 3B’S3KYy, a 3HaueHHsd > 0,7 —
MMOKa3HUKaMH BUCOKOTO CTymneHs 3B 53Ky [11,12].

PesyabTraTnn pociigkeHHss Ta oO0roBopeHHsi. OTpuMaHI HaMU pe3yabTaTH 3 OIIHKH
(GyHKIIIT BereTaTUBHOT HEPBOBOi CUCTEMM BUSBHIIM HACTYyNHE. SIK BKa3yBaJloCs BUILE, 3POCTaHHS
V.I. o3Ha4ae 3cyB BEreTaTMBHOIO TOHYCY Yy OIK CUMIIATUYHOTO MepeBakaHHsI, 3MeHIIeHHs V.I. — B
CTOpPOHY MapacCUMIaTHYHOTO.

3 OTpuUMaHUX pe3ylbTaTiB BUAHO, W0 BIUIMB PIZHOCHPSIMOBAHUX BECTHOYISAPHUX
HAaBaHTaXX€Hb B AKTUBHOMY Ta CYMICHOMY aKTMBHOMY Ta IaCMBHOMY peXHMax CIpaBis€e Ha
BEreTaTUBHUI TOHyC (a OT)Ke, Ha BereTaTHBHI (DYyHKIIi) pI3HUN BIUIMB, B 3aJIeXKHOCTI B BIKY
cnoptcmeHiB (Puc. 1).

t*=r-
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Pucynox 1 - 3MiHM «BEreTaTUBHOIO 1HAEKCY» PU BECTUOYISPHUX HABaHTAXEHHAX Ta y
OMKHBOMY BIHOBJIIOBAIBHOMY Tepiofi. 1 — cTaH CHOKOI, 2 — aKTHBHE BeCTHOYJspHE
HaBaHTAXEHHs, 3 — JI0JIaTKOBE IIaCUBHE BECTUOYNISpHE HAaBaHTaXEHHs, 4 — BIIHOBIICHHS,
* - p < 0,05 nopiBHAHO 3 KOHTpoJieM; ** - p < (0,01 MOPIBHAHO 3 KOHTPOJIEM.

Crin BigMITHUTH, 1110 BCTAHOBJIEHO 3HAYHI BIIMIHHOCTI Y BUXiTHMX noka3Hukax V.I. Ilo mipi
3pOCTaHHS BIKY CIIOPTCMEHIB POJIb CUMIIATUYHOI CKJIaJI0BOT BEreTaTUBHOI PEryIIsiilii 3HIKY€EThCS, a
y 0ci0 meporo 3piioro BiKy MPOBiAHY poJib MOYMHAE BifirpaBatu cumnatuuHa peryssmis (V.1 y
NITITKIB TOpiBHIOE 52,3 yM.0J., y IoHaKiB — 13,7 yM.011., Y CHOPTCMEHIB MEPILOro 3piIoro BIiKY —
MEPEeXOAUTH 0 HETaTUBHUX BEJIMYHUH 1 CTAHOBUTH -1,6 yM.0]1.).

[Ipu akTUBHOMY PI3HOCHPSIMOBAHOMY BECTHOYSIPHOMY HAaBaHTA)KEHHI, TOOTO MPAKTUYHO B
YMOBaXxX TpaJHLIHHOTO TpeHyBaHHs, BIIOyBaIucs Taki 3MiHM V.I., KOTpi CBIIUMIN TPO MEpepo3NOALI
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BEreTaTUBHUX BIUIMBIB Ha OPraHi3M, sKi TAKOXK CYTTEBO 3aJIeXaJIM Bifl BIKY CIIOPTCMEHIB. Y MIUTITKIB
BemunHa V.I. maibke BaBiui 3HmkyBanacs (Ha 46,2%), y IOHAKiB AaKTUBHE BECTHOYIISIpHE
HABAaHTA)XEHHS HE CYMPOBOKYBAIOCA JOCTOBIpHUMH 3MiHamu  V.l., y 0ci0 mepmioro 3pitoro BiKYy
Opyd  JaHOMY BIUTMBI CHOCTEPIraliocss TMEpPEKIIOUYEHHS BEreTaTWBHUX BIUIMBIB 3  TEPEBAKHO
napacuMrarnaanx Ha cummnaruadi (V.. 3pocraB mpaktnuno y 10 pasiB). Taka muHamika 3MiH
BUSIBUJIACS TIPOTHIICXKHOIO JIO ICHYFOUOT BEreTaTUBHOI PETYJISIIIi B CTaHI CIIOKOKO OPraHi3My.

[loeqHanuii BIJIMB aKTHBHOTO 1 MAaCHBHOTO BECTHOYISPHUX HaBaHTaXeHb 3MiHIoe V.l
TAaKOX TNO-PI3HOMY Yy BIANMOBIAHOCTI A0 BIKY CHOpPTCMEHIB. Y TiUITKIB He BinOyBajocs
IOCTOBipHMX 3MiH V.I. BIIHOCHO BHM3HAYEHHMX IIpH MOMEPEIHHOMY BIUMBL. Y IoHaKkiB V.I.
nocToBipHO (y 2,4 pa3u) 3HIWKYBaBCS BITHOCHO KOHTPOJBHHX 3Ha4eHb. Y 0CIO mepIrioro 3piioro
BiKy V.I. 3HIKYBaBCs 10 BEJIMYWH, HABITh HUKYUX, HDK y CTaHi Crlokoo (y 2,8 pasn).

VY OmKHBOMY BITHOBITIOBAJILHOMY TIEPIOJIi Y FOHAKIB Ta OCIO MEPIIIOTo 3puIoro BIKY BEIWYUHA
V.1. moBepranacsi 10 MpUTaMaHHUX CTaHy CIOKOI. B morommriii BikoBid rpymi crnoprcMeHiB V.1
JOCTOBIPHO HE 3MIHIOBAaBCS BIIHOCHO BH3HAUYEHOIO MPH 000X THIMAX BECTUOYJISIPHUX HABaHTA’KEHb.
ToGTo y wMosooMy Billi TIaCMBHE BECTHOYJISApHE HAaBAaHTAKEHHS TPOSIBIAEThCA HaANOLIbBIIE,
30epiraeTbCsi JIOBIIE 1 CTBOPIOE YMOBH JUISl MIIBUIIEHHS €(EKTUBHOCTI TPEHYBAIBHOTO MPOLIECY 3a
pPaxyHOK 3pOCTaHHS TMapacHMIIATUYHOI  PEryssiiii, Ha Hamy IyMKY, 3aBISKHA TTIOCHJICHHIO
€HEePreTUYHOr0 MeTaboIIBMY.

SAxmio 3ragaty, mo iHAeKC Kepmo Ta, BIAMOBIMHO, «BETETATUBHUM 1HAEKC)» BHU3HAYAIOTHCS Ta
MoB’si3aH1 3 MisUTBHICTIO cepiieBo-cynmuHHOI cuctemu (CCC), mae ceHC OINHWTH, HacKutbku V.1
KOPEJTIOBAaB 3 OCHOBHUMH, JIOCTI/PKEHUMH HaMH, TIOKQ3HUKAMH TEMOJIMHAMIKH 1 CTaHy CYTMHHOTO PYCIia,
TOOTO 3’5ICYyBaTH HACKUIbKU BEr€TaTHBHA PETYISALISA Y PI3HOMY Billl CHpaBIisie HA HUX BIUIMB SIK Taka Ta
IpU BeCTHOY/SIPHUX HABAHTKEHHSX, 10 MOXE MaTW 3HAUCHHs Yy IUIaHyBaHHI Ta HPOBEJCHHI
TPEHYBAJIBHOTO TIPOIIECY CIIOPTCMEHIB-JIETKOATIIETIB PI3HOTO BIKY Ta CTyIeHs TpeHoBaHOCTI (Puc. 2a-B).
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Pucynox 3.9. 3B’430K «BEreTaTUBHOTO 1HJEKCY» 3 BIKOM CIIOPTCMEHIB-JIETKOATJIETIB y CTaH1
CMOKOIO (r — KoediuieHT kopensuii [lipcona).
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OTtpumani pe3yabTaTH BKa3ylOTh Ha BUCOKUHN CTYIIIHb 3B SI3KY «BETE€TATHBHOTO 1HIEKCY» 3
BIKOM CIIOPTCMEHIB-JIETKOATIETIB Yy CTaHl CIOKOKW (A mimmitkiB — ¢ = 0,76; s rOHAKIB —
r=0,67; nst ocib mepmioro 3pinoro Biky - = -0,64). Cnix HaragatH, 1Mo 3HaYCHHS KOe]illiEHTIB
kopessimii (r) < 0,3 € mokasHuKamu ciabKoro 3B 3Ky, abo Horo BigcyTHOCTI; 3HaueHHs > (0,4,
npore < 0,7 — MOKa3HMKAMH MOMIPHOTO 3B’s3Ky, a 3Ha4eHHA > (0,7 — MOKa3HMKaMH BHCOKOTO
CTYIIEHS 3B S3KY.

3rifHO 3 OTpPUMaHUMHM HaMH JaHWMH, HaWOULIBII TiCHI KopeismidHi 3B’s3ku V.1 3
napamerpamu, 1o xapakrepu3yioTh ¢(yHKiro CCC (Hanmpukiajg, 9acToTa CEpIEBUX CKOPOYCHbD,
apTepiaNbHI TUCKH, XBWIMHHUK 00’€M KpOBi, nepudepruyHuil omip CyAWH TOIIO) Y CTaHI CIIOKOIO
CIIOCTEpIraloThCs Y IMULTITKIB, 1 KUIBKICTH T, SIKi BKa3ylOTh caMe€ Ha TICHHH 3B 530K (Ta CyMH
Koe(IlI€HTIB, 110 BIANOBIIal0Th TICHOMY Ta CEPEAHBOMY CTYIEHIO 3B 43KY), 3MEHILYETHCS 3 BIKOM.
Taka nuHaMika LUIKOM 3pO3yMUIa, OCKUIBKM B MOJIOJUIOMY Billi, BIANOBIAHO A0 (OpMyBaHHS
TOPMOHAIILHOTO J3epKajia, TYMOpajbHa PETYJISIiS € HeIOCKOHAIOTO.

[Ipn akTHUBHOMY BeCTHOYJISIpPHOMY HAaBaHTAKEHHI CTYMiHb TiCHOro 3B’s3ky V.I. 3
napamerpamu ¢yHkiii CCC 3pocTtae y MiUIITKIB Ta IOHAKIB, MPOTE MOBHICTIO 3HUKAE y CTapIIii
BiKOBIM rpymi. [IpoTe, KO0 MO€AHATH KOEPILIEHTH TICHOTO Ta CEPEAHBOTO CTYINEHS 3B S3KY, TO
KUTBKICTh BET€TaTUBHUX €(DEKTIB 3HAUHO 30UTBITyBAIACS B YC1X BIKOBHUX TpyIax.

[Ipu cymicHOMY BIIJIUBI aKTUBHOTO Ta MAaCUBHOTO BECTHOYISPHOTO HaBaHTa)XKEHHsI MOJ[1I0HA
TUHAMIKa KOPEJSIIMHUX 3B A3KIB 30epiraigacs 3a BHHATKOM TOTO, IO MOTYKHICTh KOPEJSIli 3a
MOKa3HUKOM TICHOTO CTYIIE€Hs 3B’S3KY y CIIOPTCMEHIB IMEPIIOro 3pUIOro BIKY CYTTEBO 3pocTara.
BinHoBHUI TmepioJ] XapakTepu3yBaBCS THUM, IO MIABHILNEHUN pIBEHb KOPESAIIMHUX 3B’SI3KIB
BIJIHOCHO BUXIJIHOTO CTaHy CITIOKOIO 30epiraBcsi.

MoyxHa mpoaHadi3yBaTH OTPHMaHI pe3yiabTaTH. AKTHBI3aIlisl CHMIIATUYHOI HEPBOBOI
CUCTEMHM BKa3y€ Ha BHCOKY AaKTHBHICTh B OpTraHi3Mi MpOIECIB 3 BUTpPAYaHHSIM EHEprii —
nposiBsAe€ThCs ii eproTpomHa mis [13,14]. CummatndHa perymsilis MPU3BOJUTH 0 3arajibHOTO
MIBUIIICHHS aKTUBHOCTI1 OPraHi3My 1 cripuse (OPMYBaHHIO CTaHY TOTOBHOCTI JI0 aKTUBHUX [iH, Y
TOMY YHCI ¥ 0 akTUBHOI M’s130B0i poOoTtu [15]. Taka BikoBa muHamika 3MiHu V.I. mikom
3p0o3yMiNia, OCKUIBKH y OpraHi3Mi, IO PO3BHBAETHCS, MEPEOIT SHEPrOEMHHUX MPOLECIB € OLIbII
IHTEHCMBHUM 1  HeoOXimHMM Uil (QopMyBaHHS  aJanTUBHHX  peakiiii  Oyab-skoi
cupsimoBaHocti [16,17]. IlapacumnaTthyHa perynsiiss B OCHOBHOMY 3a0e3ledye 3HIKCHHS
€HEePreTUYHOr0 OOMIHY, BIIHOBJICHHS «3alaciB eHeprii», TrajJbMyBaHHS, CHOBUIBHEHHS 1
HOpMai3amito (GyHKIIOHYBaHHS cucTteM opranizmy [18,19]. I{inkom 3po3yMminio, m0 3 BIKOM
dbyHKIIT came 11i€T TaHKK peryssiii Ha0yBalTh O1IBIIIOTO 3HAYCHH .

Psin nocninaukie BBaxkae [20,21], mo V.I. > 10 BiamoBinae HOpMaJILHOMY CTaHy aJanTaltii,
V.I. Bix 0 1o 9 — BiamoBinae HanpyxeHHto aaantauii, V.I. < 0 e cBiqueHHam ae3ananTtaiii. MoxHa
MPUITYCTUTH, IO BHUJ €MHI 3HaueHHs V.l. y BUCOKOTpEHOBaHMX CHOPTCMEHIB BKa3ylOTh Ha MEBHY
BucHaxeHicTh afganTanii CCC 1 HeoOXiIHICTh MIABUIICHHS MOTYKHOCTI aIallTUBHUX MPOIIECIB.

IMopsin 3 UM icHye 1 mpoTWiIekHa JymMKa [22-24], 3rigHO 3 $KOK 3pOCTaHHS
«BereraTuBHOrO 1HAEKCY» Kepno Bkasdye Ha ocnabineHHS pe3epBHUX (YHKIIIM perynroBaHHS
KpOBOOOIry, a 1e Beie 10 3HUKEHHs aepOOHUX MOXKIIMBOCTEH OpraHi3my, a Horo JAoJaTHe 3HaYCHHS
O3HAayae - MOCWJIEHHS CHMIIATHYHOTO TOHYCy. Bin’emHe 3HauenHs IK Bka3dye Ha mepeBary y
JOCTKYBAaHUX TPYIax MapacUMIATUYHUX BIUIMBIB. [locTOBipHE HOTO 3pOCTaHHS y HETaTUBHY
CTOpPOHY CBIIYMTh NP0 IOCHUJICHHS pEe3epBiB (PYHKIIi peryatoBaHHsS KpoBOOOIry 1 Belxe [0
3pOCTaHHs aepOOHUX MOXJIMBOCTEH OpraHisMy. MU CXuibHI MIATPUMYBaTH OCTAaHHIO JyMKY,
OCKUIBKM OTpPUMaHI CBIIYMTh NP0 aJeKBAaTHUM MeXaHI3M NPUCTOCYBAHHS OPraHi3My [0
HaBaHTAXXEHHs 1 y 0Ci0 MepIoro 3puioro BiKy.

BB BecTUOYNISIpHUX HaBaHTAXXEHb B aKTUBHOMY Ta CYMICHOMY aKTUBHOMY Ta TTACUBHOMY
peXHMax CIpaBisie HAa BEreTATHMBHHUM TOHYC (a OT)Ke, Ha BEreTaTWBHI (YHKIIl) pi3HUI BIUIUB,
3aJeKHUN BiJ BIKy crnopTcMeHiB. MokHa BBaXaTH, L0 Y BHCOKOTPEHOBAHOI'O OpraHizMy mpu
3BHYHOMY TPEHYBIBHOMY IpOIIECi (2 0TKe, 3BUYHOMY JUIsl CIIOPTCMEHIB-JIErKOATIIeTiB, CTPUOYHIB
y JOBXXMHY, BECTUOYISIPHOMY HaBaHTa)XXCHHI) BIIOYBA€TbCs HarajibHE BKIIOUYEHHS C(POPMOBAHMX
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QIATUBHUX MEXaHI3MIB, CIIPSIMOBAHUX HA MIJBUIICHHS aKTUBHOCTI OpraHi3aMy 1 MOOLIi3aIii cTany
TOTOBHOCTI TOTOBHOCTI JI0 aKTUBHHX [[iid, Y TOMY YHCJIi i 10 M’s130B01 poboTH [25-27].

VY MosoioMy Billi TaCUBHE BECTUOYIISpHE HABAaHTAKEHHS CIpPaBJIsie HAWBUPA3HIIIMIA BIUIUB,
30epiraeThbCst AOBIIE 1 CTBOPIOE YMOBH IS MIBUIIICHHS €()EKTUBHOCTI TPEHYBAJIBHOTO MPOLECY 3
pPaxyHOK 3pOCTaHHS IMapacUMIIATHYHOI PeryIsllii, Ha Halry JTyMKY, CIIPSIMOBaHOI, y MepIIy 4epry,
Ha TIOCWJICHHSI eHepreTudHoro merabonismy. IlomiOHi 3MiHM MOKHA PO3TIIAAATH y HACTYIHOMY
cenci. Iy miuTiTKIB BECTUOYIAPHI HABAaHTAXCHHS € aJeKBATHUM Ta €(PEKTHBHHUM II0/IPA3HUKOM,
CIPSMOBAaHUM Ha TOCWICHHS Ta ONTHUMI3aIlil0 €HEePreTHYHOro MeTaboii3My, HEoOXiIMHOTO Ha
BUKOHAHHA M 530BOi poOOTHM Ta MiNBUIICHHS MPALE3JaTHOCTL. Y IOHAKiB JI0JIATKOBE ITacHBHE
BeCTHOYJISIpHE HABAHTAXXCHHS 1 y JaHOMY BHUIAJKYy BiIIrpajio poJib MPEKOHAMIIIOIYOro (hakTopy,
JO/Ial04Yd 70 ICHYIOYO1 TPEHOBAHOCTI (hakTOpu HEOOXIAHOCTI Ta MOJKIMBOCTI TOCHJICHHS
€HepreTUYHOT0 MeTabodi3My (110 MOXE CHPUATH 3POCTAaHHIO Mpale3JaTHOCTI OpraHisMy Ipu
M’SI30BI  JISUIBHOCTI) 1, MOXJIMBO, 3MEHILIEHHS 30YyIJIMBOCTI Ta  IEpEHaNpy>KeHHS HEpBOBOI
CUCTEMH B TPEHYBAJbHOMY IepioJil. Y 0ci0 HalCTapIIoi BIKOBOI I'PyNU CHPSAMOBAHICTb 3MiHH V.I.
€ aHAJIOTTYHOIO, TUIbKU 3MEHILEHHS 1HAEKCY Oyno 3HayHO OutbInM. OTXe, ISl BUCOKOTPEHOBAHUX
CIIOPTCMEHIB, JJIsl SIKHX PI3HOCHPSMOBaHI BECTHOYNISpHI HAaBaHTAKEHHS € YaCTUHOIO
TPEHYBAJIFHOTO TPOIIECY, OJATKOBE MACHBHE HABAHTAXCHHS TAKOX MAa€ O3HAKH TPEHYBaJIHHOTO
e(eKTy, 31aTHOTO MOBEPHYTH BETETaTUBHI BILUTUBY JI0 MTEPEBAKAHHS MAPACHMITATUIHOT PETYIISIIII.

[Ipu cymicHOMY aHami31 OTpUMaHUX HAMU Ta HAsIBHUX B Jiteparypi [28,29] nanux moxHa 3
(1310JI0T1YHOT TOYKHU 30py MOSICHUTH MEXaHI13M Ta MpUYMHM 3MiH V.l., po3risnatoun Horo 3 TOUKU
30py €HEepreTMYHUX MPOLECIB B OpPraHi3Mi, 110 € BaXJIMBUM INpU (I3UYHOMY HaBAHTAXKEHHI B
IUIaHYBaHHI TPEHYBAJbHOTO TMpolecy. 3 OMsAy Ha Takuil MiAXiJ, CUMIATHKOTOHII MOXe
PO3IIISIAATHCS SIK €PrOTPOIiss — CIMocid poOOTH OpraHi3My, COPsIMOBAHMW Ha 3aTpaTH €Heprii, Ha
30UTBIIIEHHST OOMIHY, a TapacUMIMATHKOTOHISI — K TpodoTpodis, TOOTO HAKOMUYEHHS EHEprii,
aKTHBHICTb, CIIPIMOBaHA HA 3MEHILIEHHS OKUCIIIOBAJIbHUX MPOLIECIB.

YUCC Ta AT 3MIHIOIOTBCS HE 3aBXAU OJHOYAcCHO. B Xomi dbopMyBaHHS ananTHBHUX
peakmiii (GakTOpiB IUPKYJIAMIl y BIAMOBIMHOCTI A0 30UThIICHHAM uHM 3MeHIIeHHsIM XOK
MOJKJIUBICTh ajamnTallii moJjsirae y Tomy, mo cnodatky 3MiHoerbes jume YCC. Tam YCC
JOCUTh TPUBAJIMH 4Yac 3aJMIIAETHCS HE3MIHHOIO, mpoTe B el nepiox /AT Bxke noudmHae
3MiHtoBaTucs. [lami oOuaBa moka3HWKa OynyTh 3MIHIOBAaTHCS OJHOYACHO Y BIANMOBITHUM OiK.
[Ipore V.l., KoTpuii po3paxoBYEThCS Ha IX OCHOBI, BHUSBISE IOMITHI 1 TOCTIMHI 3MIiHH.
3pocranas XOK nHe 3aBxam Bukiukaerbcs miaBumeHHsM YCC (e MEHIT €KOHOMIYHHMH THII
3MiH). Y npomy Bunaiaky 3pocrae YO (npu npomy HCC Moke HaBiTh JACIIO 3HU3UTHCS, TPOCTO
3pocTe MyJabCOBAa aMILIITyda). Bukmrodaroum excTpemanbHi BUNAJKH, MPUPICT IYJIbCOBOI
aMILTITYIu OOYMOBIIIOEThCS Yy mepily 4epry 3HMkeHHsM /T, 1 MeHIIOK Mipolo 3pOCTaHHAM
cucroniuHoro Tucky. Ockinbku [T € romoBuum cdaktopom V.l., To BiH Oyae BimoOpakaTu
BUPAKEHI BIAXWIeHHA Y BUrsaai npupocty XOK.

[oniOHuMit aHani3 Ta BUCYHYTI MPUIYILEHHS CBIYaTh Mpo Te, o V.l. € 10cTaTHhO AOCTOBIPHUM
MOKAa3HUKOM CTaHy BEreTaTUBHOI PEryIslii reoJMHaMiKH, 1 OCKUIBKM BiH € JOCTYITHHUM 1 JIOCTaTHbO
MPOCTUM 11 BU3HAYEHHS1, MOYKE 3aCTOCOBYBATHCS! IPHU IJIaHYBaHHI TPEHYBAJILHOIO IIPOLIECY.

BucHoskn.

B xoai nocmimkeHHs BUSBIECHO 3HAYHI BIIMIHHOCTI Y BUXITHUX MOKA3HUKAX BEr€TaTHBHOTO
IHJIEKCYy — MO Mipl 3pOCTaHHS BIKY CHOPTCMEHIB pPOJb CHMIIATHYHOI CKJIaJ0BOI BEreTaTHBHOT
perymsii 3HMXKYEThCS, a y OCi0 Hmepuioro 3puioro BiKY MpPOBIJHY pOJIb MOYMHAE BifIrpaBaTH
CHUMITaTUYHA PErysslis (BereTaTMBHMH IHIEKC y HUUIITKIB TOpiBHIOE 52,3 yM.O[., Y IOHAaKiB —
13,7 yMm.011., y CHOPTCMEHIB HEpUIOro 3puioro BiKy — IEPeXOAUTh J0 HETaTUBHUX BEIMYMH 1
CTaHOBUTH —1,6 yM.O1.).

JloBenieHo, 10 M BIUIMBOM AaKTUBHOTO BECTUOYJISPHOIO HABAHTAKEHHS y MUUTITKIB
BEJIMYMHA BETETATUBHOIO IHJAEKCY Maiike BJBIYUI 3HIKYyBajaca (Ha 46,2%), y IOHaKiB — He
CYIPOBOJIKYBAJIOCS JOCTOBIPHUMH 3MIHAMU BET€TaTUBHOIO IHAEKCY, Y 0CI0 MepIIoro 3puioro BiKy
CIIOCTEpIrajocss MEpeKIIOYeHHsI BEreTaTUBHUX BIUIMBIB 3 MEPEBAKHO MapacUMOATUYHMX Ha
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CHUMITaTU4HI (BEreTaTWBHUH iHAEKC 3poctaB mnpakTHuHo y 10 pasiB). Taka aunHamika 3MiH
MPOTHJICKHA JI0 ICHYIOUOT BETETATUBHOI PETYJISIII B CTaHI CIOKOIO OpraHi3my.

[IpoBenenuii anani3 Ta BUCYHYTI NMpPHIIYIIEHHS CBim4aTh mpo Te, mo V.l. € mocratHbo

JOCTOBIPHMM TIOKa3HMKOM CTaHy BEreTaTHBHOI pEryjsmii TeoJAWHaMiKH, 1 OCKUIBKM BIH €
JOCTYIHHM 1 JOCTaTHbO IPOCTHM /ISl BHU3HAUCHHS, MOXKE 3aCTOCOBYBATHCS IPH IUIaHYBaHHI
TPEHYBAJIBHOTO IPOLECY.

IlepcnekTUBH MOAAJbLIIMX PO3BiAoK. [lonmanpire BHBUEHHS OCOOJMBOCTEH IMOKAa3HHKIB

BEreTaTUBHOI PETyIALlii CHOPTCMEHIB Pi3HUX BUIIB CIIOPTY.
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Pastukhova V.A., Shiray T.V.

Dynamics of changes in the vegetative index in athletes during vestibular load

Summary. The autonomic nervous system plays a significant role in the body's adaptation
processes. To assess its function, in particular, athletes often use the Kerdo index, which is
calculated on the basis of separately taken indicators that integrate almost all vital functions of the
organism. To solve this problem, such a method is necessary, which would allow registering even
relatively small changes in vegetative activity with the help of a simple, quick approach, without
affecting in any way the activity of the organism itself. The Kerdo index and the vegetative index
are most suitable for achieving this purpose. Therefore, the purpose of this study was to study the
changes in the autonomic index in athletes of different ages in response to the vestibular load
created by multidirectional linear accelerations.

The conducted studies revealed significant differences in the initial indicators of the
autonomic index — as the age of athletes increases, the role of the sympathetic component of
autonomic regulation decreases, and in people of the first mature age, sympathetic regulation
begins to play a leading role (the vegetative index in teenagers is equal to 52.3 um.units, in young
men — 13.7 um.units, in athletes of the first mature age — it turns to negative values and is —-1.6
um.units). It was proved that under the influence of active vestibular load, the value of the
autonomic index in adolescents almost halved (by 46.2%), in young men it was not accompanied by
reliable changes in the autonomic index, in persons of the first mature age there was a switching of
autonomic influences from mainly parasympathetic to sympathetic (autonomic the index grew
almost 10 times). Such dynamics of changes are opposite to the existing vegetative regulation in a
state of rest of the organism. The conducted analysis and proposed assumptions indicate that the
autonomic index is a reliable indicator of the state of autonomic regulation of hemodynamics, is
available and simple enough to determine, and can be used in planning the training process.

Key words: Kerdo index; autonomic index; vestibular load; autonomic regulation;
hemodynamics; athletes.
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MMPAIHE3JIATHOCTI I'OJTOBHOI'O MO3KY

Mema. YV cmammi  npeocmaenieno  pe3yibmamu  KO2EPEHMHO2O — AHATIZY
efleKmpoeHyepanrocpamu npeoCmaeHuKie pIsHUX BIUCbKOGUX Npogheciil, sKux OY10 po30iieHO Ha
mpu eixosi epynu (I epyna — 18-23 poxu, n=16; Il epyna — 24-34 poxu, n=19; Il epyna —35-54
poku, n=12), nio yac npoxooxicenHs mecmie HA GU3HAYEHHS. NPAYE30AMHOCMI 20I106HO20 MO3K).
Pezynomamu. Havimenuiy KinoKicms noMuiox 6yno euseneno y yuacuuxis Il epynu. Lleti pezyriemam
OY10 00CACHYMO 3a pAXYHOK ONMUMANLHOI Helipomepedici ma suwjoi 36’ a3anocmi Mo3ky y 0- ma a-
dianazonax, i Hetipomepedxci y 2-0iana3oni, sIKa OKPiM YeHMPAIbHUX ma mim sSHUX OiaHoK (K 6 1 i
111 epynax) 6 6invwii mipi 3anyuana 30posi Oianku (koeepenmui 36 ’sa3ku Ol — Pz ma O2 — P4).
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Haiibinow cgpopmosana ma poseanyaicena mepedica 8 o-, - ma a-oianazonax 6yna y npeocmasHuKie
111 epynu, wo mooce bymu nog’a3aHo 3 HeOOXiOHICMIO 3a1y4eHHs OLIAHOK NO8 A3AHUX 3 KOHMPOLeM
MOMOPUKYU Ma y8a2ot0 3405l PYHKYIOHATbHOI KOMNEHCAYTT 3HUNCEHHAM KOSHIMUGHUX (QYHKYIU i
WBUOKOCMI MOMOPHO20 NIAHY8AHHA MA NIOMPUMAHHA HANEHCHOI NPOOYKMUBHOCMI SUKOHAHMSA
3a80anHs 3 @ikom. Bucnoexku. Pezynomamu oanoi pobomu modcymv Oymu GUKOPUCMAHI 0N
PO3POONEHHS NPOYEOYP KOHMPOIIO NPOGNPUOAmMHOCHI 3 8IKOM MaA eheKmusHo2o npogheiobopy.

Knwuosi cnoea: npayezoamuicms  20106H020  MO3KY,  elleKmpoeHyeganozpama,
KOo2epeHmHuicmsy, npogheiooip.

ITocranoBka npo6aeMu. AHAJI3 ocTaHHiX myOJiikamiii. Byab-skuil BU qisIIbHOCTI BUMarae
BHUCOKHMX IIBUJKICHUX IOKa3HHUKIB, 10 BIIOOpaXaroTbCs B peakiii, IIBHAKOCTI MHUCIEHHS TOIIO.
[Ipane3nataicte rojmoBHoro Mo3ky (III'M) xapakrepusye 3naTHICTH O€3MOMUIIKOBO BHKOHYBAaTU
poOOTY BOPOAOBXK TPUBAIOTO HaCy, 3JATHICTH JI0 KPOMITKOi, MOKJIMBO, OJHOMAHITHOI POOOTH,
nocuarouicTb. [1T'M 3a A.€. XUIb4eHKO BU3HAYAETHCS 33 MOKA3HUKAMU KUTBKOCTI TIOMUJIOK IUIIXOM
peecTpariii peaxifiii 00CTeXyBaHOTO Ha MpEA'sBICHHS YMOBHHUX MOJPA3HUKIB y IIBUAKOMY TEMII
npotsrom nekuibkox XBwinH [1]. 3a LII. ITaBnoBum III'M € xpurepieM cuiu HEpBOBOI CHCTEMH,
SIKUHM BUPA)KA€ThCsl Y 3/ITaTHOCTI BUTPUMYBATH JIOBFOTPHUBAJIE Ta KOHIIEHTPOBaHE 30y/KEeHHS, a0o NIit0
CUJIBHOTO TIOJIpa3HUKA, HE TMEPEXO/ITYh B CTAaH 3allOpOTOBOTO TaabMyBaHHS [2]. JloOpe Bimomo, 110
CTapiHHS BIUJIMBA€ HAa KOTHITHBHI (PYyHKIII, 110 BioOpakaeTbCcsi Ha yacy peakuii Ta KUIbKOCTI
MOMMWJIOK. 3a jomomoror enekrpoeninedanorpadiauaux (EET) mgocmimkens O0ymo mokaszaHo, IO
CTapiHHS CYNPOBODKYETHCS 3MEHIIIEHHSIM 3B’ s13aHOCTI TOJIOBHOT'O MO3KY, 3HH)KYETHCSI aKTUBHICTh
B 0- Ta [-milama3oHax MpU 3aKpUTUX Ta BIIKPUTHUX OYaX, TOMOJOTIS MEpEeX CTae OuIbII
croxactuyHoro [3]. Marciani 31 cmiBaBT. [4] y CBOiX DOCHIDKEHHSX MOKa3ajid, IO MiA dYac
BUKOHAHHSI MEHTAJbHUX 3aBJaHb y CTApIIiid BIKOBIA TPyIi MOPIBHSIHO 3 MOJIOJIION MOBUIBHO-
XBUJIOBA aKTUBHICTH Oysa Jemo 3HWKeHa, abo He 3MIHIOBAJach CYTTEBO, TOJI SIK 0.-aKTUBHICTH
MPOTPECUBHO 3HWXKYBAJACs, JEMOHCTPYIOUM HETATHBHY KOPEINAIII0 3 BIKOM y CTapiIiii rpymi.
AKTUBHICTh y [2-mianma3oHi, HaBMakW, 3HAYHO 30UIBIIYBaBCS y JITHIX OCIO, aje Taka 3MiHA
MEHIIIe KOPEJIFOBaJia 3 BIKOM.

Meta aociimkeHHsi. Mu npunmycTiim, o tect Ha BusHayeHHs [1I'M ta oco6nuBocti EET
KOTEPEeHTHOCTEH IIiJi 4Yac MOro BHUKOHAHHS MOXYTh OyTH KOPUCHUMH IHCTpYMEHTaMH s
BHSBJICHHS BIKOBUX 3MIiH Y JISUTBHOCTI MO3Ky. ToMy MeTO0 Hamoi poOoTH Oyiao TOCIIHKEHHS
BIKOBUX BIIMIHHOCTEH y (YHKI[IOHyBaHHI HEHpOoMepek MO3KYy IIiJi 4Yac BHKOHAHHS TECTy Ha
Bu3HaueHHs [II'M y mnpeacTaBHUKIB PI3HMX BIMCBKOBHX Mpodeciii AJIA MOAaIbIIoro BBEICHHS
MpoIeayp KOHTPOIO MPO(PIPUIATHOCTI 3 BIKOM Ta €PEKTUBHOTO MPOBIAOOPY.

Marepianun Tta Meroam aociigkeHHsi. B o0crexeHHi B30 ydacTte 47 J0OpOBOJIBIIIB
(3 HUX 9 X)iHOK), BikOM 18-54 poku, 6€3 ckapr Ha 3I0pPOB’S — MPEICTABHUKH PI3HHX BIMCHKOBUX
npodeciit (MexaHiKH, CTPLIbII, BOJIIl, ONEepaTopu padioioKaliiHOI CTaHIIii, cIyXOOBIIl 3€HITHO-
paKeTHUX BIACBHK, 3B’SI3KIBIIl, TUIAHIIETUCTH, JIbOTYMKU Ta MPU30BHUKH BIMCHKKOMATY), AKHX OYI0
po3aineHo Ha Tpu BikoBi rpynu (I rpyma — 18-23 poku, n=16 (3 Hux 3 xinku); Il rpyma — 24-34
poxu, n=19 (3 Hux 3 xinkn); I rpyna — 35-54 poxu, n=12 (3 HUX 3 KXIiHKH)).

"Tect Ha BU3HAUEHHS IMpale3gaTHOCTI rosoBHoro Mo3ky" (III'M) Oyno 3niiicHeHo 3a
JIONIOMOTOI0  Crewiai3oBaHoi KoMmm totepHoi mporpamu [1]. OOctexyBaHOMY Npea sBISUIUCH Y
BUIA/IKOBIH MOCIIIOBHOCTI 3 BUIM 300pakeHb — KOJIO, KBaJpaT Ta TPUKYTHUK. [Ipu mosiBi kBagpara
Ha eKpaHi MOTPIOHO sIKOMora IIBUJAIIE HATUCHYTH KiaBimy "/", TpUKyTHUKA — "Z" y JIATHHCBKOMY
pericTpi, Kojla — HIYOTO HE HAaTHCKATH. ajle y TeMMi, sSIKui OyB IHIMBiAyaJdbHO 3adiKCOBaHMH Ha
ocHoBl "Tecty Ha BHM3HaueHHs (QyHKIIOHAIBHOI pyxiuBocTi HepBoBux mnpoueciB" (OPHII), sxuit
oOctexyBaHi npoxoauian 6e3nocepeanso nepen tectoM «I1I'My. Ilpu npomy peectpyBanach TUTBKU
KUIbKIcTE TTOMHIOK. [Tokasuuk III'M oOumciaroBaBcest SIK BITHOCHA KUIBKICTh moMmuitok mist 1-200
cTuMyiiB. KpUTHUHUM piBHEM 3HAYYIIOCTI TPU TECTYBaHHI CTaTUCTHYHUX rinoTe3 BBaxaiu 0,05.

Cratuctuynuii anamiz OyB 3[iiCHEHUH 3a MOMOMOTOI0 MakeTy mporpam Statistica 8.0
(«StatSoft», USA). Ockinbku posnoain III'M 3a kputepiem lamipo-Binka Biapi3HsBCsS BiA
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HopmasibHOTO (p < 0,05), TO IS OLIHKK LEHTPaJbHOI TEHIEHIIi BUKOPHCTOBYBAJIU MeEJiaHy
(Me), a po3kuny — MbKKBapTUIBHUN po3Max [25%; 75%]. [loganpmmii anani3 BIUUBY pakTtopy
BIKy Ta MOTMapHUX BiqMiHHOCTEeH OyB 3ailicHeHUH 3a momomoror kputepis Kpyckana-Boitica
ta ManHa-BirHI.

Jns peectpanii ta ananisy EEI Oy Bukopucranuii komiuiekc Heitpon-Cnexrp-4/VP
(«NeuroSoft»). 3ammc mpoBoAWMBCSA y 3BYKOI30JIbOBaHii KIMHATi, MOHOMOJSPHO, 3 YacTOTOIO
kBantyBanHs 500 ', pedepeHTHI enekTpoau Oy po3TalmoBaHi HA MOYKaX BYX. Y JOCITIKEHHI
Oy BUKOPUCTAaHI MOCTHKOBI TOCPiOJIEHI €eKTPOAH, SIKi HAKIaJalli BIAMOBIIHO IO MDKHAPOIHOT
cucremu 10-20, dopmyroun 19 Binsenens: Fpl, Fp2, F3, F4, F7, F8, Fz, C3, C4, Cz, T3, T4, TS,
T6, P3, P4, Pz, O1, O2. 3a gonomororo mporpamu HelipoH-CriekTp y KOXHOMY BiBEJICHHI IS
niamazoniB wactot EEI: § (0,5-3,9 I'm), 0 (4,0-7,9 I'n), a (8,0-13,9 T'm), Bl (14,0-19,9 I'm) 1 B2
(20,0-35,0 I'r), Oy po3paxoBaHi KOTEPEHTHOCTI [Tl KOKHOT Mapu eJIEKTPO/IIB.

JIMCTaHTHY CHMHXpPOHI3allll0 30H MO3Ky IpM BHUKOHAHHI TECTOBMX 3aB/laHb BU3HAYalU 3a
JIOTIOMOTOI0 KOTepeHTHoro aHanizy. CepenHe 3Hau€HHS (QYHKIII KOT€pEeHTHOCTI 3alleKUTh BiJ
HasBHOCTI IIYMY B CUTHaiax. Tak, KO BiH CTaHOBUTH OUThIne 5K 30-40%, cTae mpoOieMaTHIHIM
BUJIUIEHHS CHUTHalIy Ha (OHI IIyMy 1, SIK HAcli0K, TBEP/PKEHHS MPO BUCOKY CHHXPOHI3aLI0 B
pi3HUX BinBelneHHAX. KpiM Toro, ais KOXXKHOi TapMOHIKM Ha MeX1 JBOX CYCIIHIX €NoX, LIO0
AQHATI3YIOTHCSA, BHACTIIOK €(PEKTy BUTIKAHHS CIEKTPY BUHHUKAIOTH JOJATKOBI OIYHI MiKH, SKI
MOXYTb CTaHOBUTH Outbiie 40% amruniTyau neHTpaibHoro miky. Edekt BruiMBae Ha 3HaYeHHS
($a30BOi KOTEpPEeHTHOCTI, a OTXKEe, 1 Ha 3HaueHHS KOrepeHTHOocTi. TuM camum Koe(ilieHT
KOTEpEHTHOCTI Ja€ 3aBUILEHY OI[IHKY L0/I0 CTYMEHS CHHXPOHI3allii MPoI1eciB, TOMY JIOCTOBIPHOIO
KOTE€PEHTHICTh MOHa BBaXATH TUIbKHM sKIO BoHa > 0,7 [5]. Came tomy B III'M BH3Hauamacs
JIOCTOBIpHA CHHXPOHI3aIlis TUTBKH JIJIs1 TUX Map BiIBEIEHb, IS SKUX Meiana > 0,7.

Pe3yabTaTi Ta iX 00roBopeHHsi. AHali3 BIUIMBY (akTopy BiKy Ha 3maiiicHeHHs [II'M y
TPhOX Ipymnax 3a Kpurepiem Kpyckana-Bointica BusiBuB 3Hauyini Biaminaocti (Kruskal-Wallis test:
H (2, N=49) =6,952; p=0,0309). Anani3 momapHuX BiAMiHHOCTEH 3a KpuTepiemM ManHa-YiTHI
BUSIBHB, 1[0 BiIHOCHA KUTBKICTh MOMMJIOK Oyna 3Hauyiie meHmoio y Il rpymi, Hik y | (p<0,01)
(Puc.1) Ta ne Bigpizasutacs mis | 1 111 ta 11 1 1T rpym (p=0,39 ta p=0,52 BianoBiaHo). I{ikaBo, 1110
HalMEHINy KUTbKICTh MOMIIIOK Y TecTi Ha III'M nmomyckana came Il rpyma, a po3kuj 3Ha4eHb 1O
IbOMY MOKa3HKUKY OyB HaiOutbmuii y 111 rpymi (Puc 1).

0.20
.p=0OT
0.18 —_ 5
0.16 : S
0.14 i
0.12 i
Z 010
|
0.08
0.06
0.04 —
0.02 .
000 — Median
: [ 25%-75%
L 2 3 T Min-Max

DG 34 BiKoM

Puc. 1. BinzHocHa KiTbKICTh HOMMUJIOK NPH 3/1HCHEHHI TECTY Ha BU3HAUEHHS Npale3qaTHOCTI
TOJIOBHOTO MO3KY B TpbOX BiKOoBHX rpynax: | rpyna — 18-23 poku (n=16); II rpyna — 24-34 pokis
(n=19) Ta III rpyna — 35-54 poku (n=12).
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VY I rpyni KiIbKICTh HOMUJIOK NPH MPOX0DKeHH] Tecty Ha [II'M Oyna naitbinbmoro (Puc.1).
OTtpuMaHi pe3yabTaTH MOXYTh OyTH MOB’s13aHi 3 TUM, 10 BiiickkoBocayx060BIi II Ta Il BikoBHX
rpyI NPOMIUIM MPUPOAHIN BiOip BOPOJOBXK CIIy>KOH, a Ti 3 HUX, XTO MaB HejocTartHi piBHI [II'M
U IBOMY Bicisuich. Takox Halle momnepenHe TOCIiHKEHHs BUSBHIIO, 10 MPEACTaBHUKH | rpymnu
MalOTh HAMHIWKYUH piBeHb (PYHKIIOHATBHOI pyxiHuBocTi HepBoBUX mnpoteciB (OPHIT) nopiBusHO 3
IT Ta III rpynamu, Toxi six y III rpymi - HaiiBummit [6]. Lle Bkaszye Ha Te, mo 3HaueHHs [1I'M, sk i
@®PHII € moka3HUKOM, KM B OUTBIIIN Mipi 3aJIeXHUTh Bin iHAMBimyansHHX ocobmmBocteir [THC,
HDK Bix Biky. Hani tectiB Ha @PHII ta III'M y II i IIl rpymax miaTBepOKYIOTh, IO YMM BHINE
@®PHII, tam Hmkde [II'M, OCKUIBKM BHMara€ IOCHIIOYOCTI Ta 3JaTHOCTI TPHBAJIO
KOHIICHTPYBaTHCh Ha MOHOTOHHIN poOoti. B Toif wac ssxk ®PHII — HaBmaku, BKasye Ha 3aTHICTh
LIBUJKO MEPEKIIIOYaTUCh MDK PISHUMHU CTUMYJaMH, MDK 30yKEHHSAM 1 raibmyBaHHsAM [6]. Kpim
TOTO, B TIOTIEPEIHIX JOCHIIPKEHHSIX MU BCTAHOBWIIH, Il TTOKa3HUKU MAIOTh KOEQIIIEHT KOPEISIIil
Cmipmena 1s = -0,2 (p=0,00001; N=732). Takox y nomnepeaHiii poOOTI MU MOKa3aau, M0 1HIEKC
Harpyru (IH) perymaropHux cucTem opraHi3My IMpu BUKOHaHHI TecTy Ha BuszHaueHHs [II'M nHe
BIJIpI3HABCA Y TPbOX Ipynax, a i yac npoxopkeHHs tecty Ha @PHII maB 3Hauymie Bumuii piseHb
g 111 rpynu B nopiBHsHHI 3 1 (p<0,01) [7] , ToMy MOHa NpUMYCTUTH, 0 npeactaBHUKU 11
Ipyly BUYEpHaiu CBOI pecypcu npu BukoHaHHI TecTy Ha @PHII, mo npusseno ao ripmoi [1I'M.

Xoua HEHPOHHI CXEMHU y AESKUX pEerioHax MO3KY, sIKI MOB'3aHi 13 MepepoOKOI0 30pOBO-
MOTOPHOI 1H(oOpMaIlil y pI3HUX JIFOJIEH OJIHAKOBI, MATEPHHU 3B'SI3KIB 3 IHITMMHU O0JIACTIMH MO3KY,
HaNpHKIaJ, 3 JIOOHOI0 KOPOIO, MOXKYTh BapitoBaTUCh [8]. ToMy Tak BaXJIMBO AOCTIIUTH XapakTep
dhopmyBaHHS HEHpoMepexk y ocid 3 BimminHOO [1TT'M.

Jlisg ToCHipKeHHs BIKOBUX BIIMIHHOCTEH y ¢opMyBaHHI HEHpOMEPEK T'OJIOBHOTO MO3KY Y
Jana3oHi KOXHOT 3 4acTOT OyB 3/IMCHEHUN aHaJII3 KOTEPEHTHOCTEW MK BciMa BinBeneHHaMU EEI
y Tphox rpymnax. Ockinbku mokazHuk [1I'M OyB Haiikpammm y npeactaBHukiB Il rpymu, BapTo
3BEpPHYTH OCOOJIMBY yBary Ha BiAMIHHOCTI y ¢OpMyBaHHI iXHIX HEHPOMEPEK ITiJT YaC BUKOHAHHS
3aBIaHHS I BHSBJICHHS O3HAaK, SKI B TOJAIBIIOMY MOXYTh OYTH BHUKOPHUCTaHI B SIKOCTI
MMPOTHOCTUYHUX MapKepiB y mpoiieci mpodBiI0Opy Ta MOHITOPHUHTY BIKOBUX 3MIH JUIsl BUSHAUCHHS
podIPUAATHOCTI BIHCHKOBHX.

Korepentnuii anamiz EEI' mokasaB, mo y BCiX TphOX rpynax Oyia cremiaiaizoBaHa
JIBOIIBKYJIbHA HEHpomepeka, copMoBaHa 31eOUTbIIOro y miamazoHax 0- ta a-yactot (Puc.2).
VY I ta IIl rpymax BOHa BHUSBHJIACH HAJUIMIIKOBOIO, IO TOTO X, y | rpymi Mama HE IOCTaTHIO
3B’s13aHICTh, 1 Jume B Il rpymi Oyna onTUMalbHOIO i JOCSATHEHHS HaWMEHINO1 KLTHKOCTI
MMOMUJIOK. 30KpeMa, 130150BaHi (ppoHTaNbHI 3B’ s13kK npaBoi nmiBkyi (F4 — Fp2 ta F4 — F8) B I rpymi
y 0- 1 o-miama3zoHax cBimyaTh PO HAMIUIIKOBY OOpOOKYy 300pakeHb, Ha IO BUTPAYaBCs
J0JTATKOBUH Yac mpu BUKOHaHHI TecTiB Ha Bu3HadeHHs [II'M. V II rpyni 3006pakeHHs BUSBISIOTHCS
31e0UIBIIOr0 Ha BepbanbHOMY piBHi (BiaBenaenus T3 — C3, T4 — C4).

Cepen KorepeHTHUX 3B’S3KIB 13 JOCTOBIPHOIO CHHXPOHI3AIli€l0 y O-iama3oHi BILUIUB BIKY
OyB BusBneHud qis map BimBenenb 02 — P4 (H (2, N=30)=7,356, p=0,0253) Tta
02 — T6 (H (2, N=30)=7,364, p=0,0252), mio Oynu HasBHI numie y mnpernctaBHukiB Il rpymu
(Puc.2). Xoua g korepeHTHOCTI Mk mapio BigseneHb Ol — P3 BmnuBy Biky BUsBIIEHO HE OyIo,
BoHa icHyBana sume B III rpymi ta BiporinHo BiapizHsutack Bin I rpynu (p=0,0307). KorepenTHi
3B’s13kU MK BinBeaeHHsamu 16 — Cz, T6 — C4 ta T6 — P4 takox Oynu HasBHi nuiie B I rpymi ta
noctoBipHo BiapizHsumcs Bix Il rpymu (p=0,0537, p=0,0201 ta p=0,0141 BignosinHoO).

KonuBanus d-mianazony (1—4 I'm), uacrime 3a Bce MOB’SI3yIOTh 31 CTaHaMU TJIMOOKOTO CHY Ta
NopymeHHsaM QyHKIii HeipoHiB [9]. OcTaHHI BUCHOBKM CIPHSIOTh IEPEKOHAHHIO, IO
HU3bKOYACTOTHI KOJIMBAaHHS MOXYTh CIPaB/i 3aBa)kKaTH aKTHBHIA 0O6poOIi. Y BIAMOBITHOCTI 3 LI€IO
TOUKOIO 30py, ®Ppic 1 Horo koJyiern mokasaiau, IO MOPSJ 13 MOCHIEHHSIM Y-CHHXPOHi3allil yBaru
CTIIOCTEPIracThCsl OYEBUAHE 3HIKEHHS HHU3bKOUacTOTHOI (O i1 0) aktuBHOCTI. [IpoTe iHmII BueHi
MOBIIOMJISIFOTh, II0 HU3bKOYACTOTHA OCIIMJIALIMHA CUHXPOHIA MOXke OyTH MmocujeHa yBaroio [9].
VY Oynp-sKOMY BUIAJKY, OCTaHHI BIJKPUTTS TOKa3ylOTh, IO KOJHMBAHHS O-Jialla30HY MOXKYTh
(GyHKIIOHYBAaTH SIK IHCTpyMeHT BuOipkoBoi yBaru [9]. KonmBanHs y §-aiama3oHi Binmosinae 3a
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Puc.2. Korepentnuii ananiz EEI" B TpboX BIKOBHUX Tpymax MiJ 4ac 3IIACHEHHsS TeCTy Ha
BHU3HAYCHHS IPAIE3IaTHOCTI TOJIOBHOTO MO3KY: a) I rpyma — 18-23 poku (n=11); 6) Il rpyna — 24-
34 pokiB (n=13); B) III rpyna — 35-54 poxu (n=6).

po0OOTYy yBaru B pUTMIYHOMY PEXKUMI, TIJCUITIOIOYN BIAMOBIAHI BXOIM Ta BiICIFOIOYN HEPEJICBAHTHI.
Taxkum yuHOM BiIOYBAETHCS €KOHOMISI PECYpCY, KOJIH PEXKHUM Oe3MepepBHOT yBaru 10 CTUMYJIIB HE
€ HeoOXximauM [10]. OCKUIbKM y HAmIOMYy AOCTIIPKEHHI MOTIK CTHMYJIIB OyB HEOIHOPIIHUM 1
BHMaraB CTajoi KOHIICHTpallii yBaru, 30uibIneHa o-cuHXpoHizamis y III rpymi morina HeraTMBHO
BIUTMHYTHU Ha SIKiCTh BUKOHAHHS 3aBJIaHHSI.

Y d-miama3zoHi ocHOBHUMHU BigmiHHOCTsAMuU MibK II 1 III rpymamum Oyna HasBHICTH
LEHTPAIbHO-CKPOHEBHUX Ta Mapi€TAIBHO-CKPOHEBUX 3B S3KIB Yy MpaBiid miBky/i. 3ona T6 Binmosinae
BiamoBinae 37-i 30HI bponmana mpaBoi miBKysl (3aHS HWKHS CKpOHEBAa 3BUBHHA, CEPEIHS
CKpOHEBAa 3BHBHMHA 1 BepeTeHOomno ai0Ha 3BuBHHA) [11], acOMitOETbCSI 3 MOBICHHEBUMHU (PYHKITISIMU,
nmam’STTIO (pO3Mi3HABaHHS CIIPABXKHIX Ta MOMUIIKOBHUX CITOTa/IiB, KOJYBaHHS €T30 IMYHOT I1aM 5IT1),
B3yaJIbHUMH (PYHKIISIMU (pO3Mi3HaBaHHS 0OJWYb, Bi3yaJlbHa 00poOKa pyXy, Bi3yalibHa (ikcarris,
CTPYKTYPHI OIIHKH 3HAMOMHX OO0'€KTiB, TOCTIfHA yBara J0 KOJbOpy Ta (OpMH) Ta NEIKUMHU
iHmumu  ¢ynkuaismu  [12]. Cz BigmoBimae 5-i1 30H1 bponmana miBoi miBKydi (BTOpHHHA
CECHCOMOTOpHA KOpa; BTOPUHHA acollialliaTHBHA CCHCOMOTOPHA KOpa; BEpXHsl TiM'sHa yactka) [11],
il ¢yHKIii MoB’s3aH1 3 0OPOOKOI0 XaOTHUYHUX MATEPHIB, MPOCTOPOBOIO YSABOIO Ta JEAYKTUBHUMHU
CYUKCHHSIMHM, CHPUHHATTAM OCOOMCTOrO TMPOCTOPY, OOpPOOKOIO 3>KECTiB MpPH BHUKOPUCTaHHI
IHCTPYMEHTIB, PYXOBOIO YSBOIO, BHKOHAHHSIM PYXiB, I3€pKaJbHHUMH HEHPOHAMHU Ta CSIKUMH
iHmuMu ¢yskuismu [12]. Haasuicts 3B’s13ky T6 — Cz y npeacraBHukis |1 rpynu Moxxe Bka3zyBaTu
Ha MOCHUJIEHY MTPOCTOPOBY yBary Mpu BUKOHAHHI 3aBJJaHHs Ta MPOMOBIISIHHS Ha3B Qiryp «mpo cede»
nepen TUM, SK HAaTHCHYTHU BiAMOBiAHY kiaBimry. 3B’s30k T6 — C4 — e axkTuBarlis nepBUHHOL
COMAaTOCEHCOPHOi Kopu (TMOCTIEHTpaibHa 3BHBHHA, 1, 2, 3 30HM bpoamana, mo BiAMOBiNalOThH
BinBeneHHsM C4, C3 [11]), sika € yacTuHa ria00anbHOi pyXxOBOi Helipomepeki Ta BIANOBiNAE 3a
IPONPIOPEENITUBHY YYTJIMBICTh NaNbLiB, JOBUIBHI PyXH pPYKH Ta MOTOpHI HaBuuku [12].
Binsenenns P4 Biamosimae 39 3onHi bpoamana (4acThHa HWKHBOI TIM'THOT YacTKH, KayaadbHUI
Kpail BHYTPIIIHBOTIM'SIHOI OOpO3HM, KyTOBa 3BMBMHA, YacTHMHa obOnacti Bepnike) [11], sxa B
JAHOMY BHIAJIKy MOXe OyTH 3aiydeHa O MPOCTOPOBOi KOHIICHTpAIlil yBar, 30pOBO-MIPOCTOPOBOL
0o0poOka, BHKOHABUOTO KOHTPOJIO TOBEAIHKM, TIEpexXpecHiil MojanbHId acowiamii MDK
COMATOCEHCOPHOI0, ayAlalbHOI0 Ta Bi3yanbHOI iHpopMmariero [12]. BigBemenns Ol Tta O2
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BianoBigae 18 30Hi bponmana (BTopuHHA 30poBa KOpa, cepeHs MOTHINYHA 3BMBHHA [11] Ta okpimM
Bi3yasibHOT 00pOOKH 3aiydeHa y BUSBICHHS 3aKOHOMIPHOCTEH, PO3ITi3HABAaHH JKECTIB MAJIBIIB PYK
(O2), migrpuMaHHsA TOCTIHHOT yBarum 10 Koibopy Ta ¢opmu [12]. 3rigHo 3 (yHKIIOHATEHUMHI
JOCITI/DKEHHSIMH, BOHA TaKOX Oepe ydacTh B IHIIMX (DYHKIISX, MOB'A3aHUX 13 30pOM, TAaKUX SK
BisyanpHUi mpaiiMinr [12]. 38’s3ku O2 — P4, O2 — T6, O1 — P3, mo Oynu mume B III rpymi y
JTAHOMY BUIAJIKy MOTJIM BHSIBUTUCH HAUTUIIKOBUMH Ta MIIBUIIUTH Yac 3arajibHOI PeaKIlii.

Cepen map BinBeJeHb, ISl SKUX BIUIMB BIKYy OYB CTaTUCTHYHO 3HAYYIIHUM, JOCTOBIpHI
KOTepeHTHOCTI y O-miamazoni Oymu Bim3Haveni mns BimBenenb C3 — Fz, ((H (2, N=30)=8,432,
p=0,0148), P3 — Fz (H (2, N=30)=7,883, p=0,0194), Pz — Fz (H (2, N=30)=7,369, p=0,0251),
Pz — C3 (H (2, N=30)=9,780, p=0,0075), Pz — P3 (H (2, N=30)=10,425, p=0,0054), B ycix TppOx
rpynax, a it Ol — P3 (H (2, N=30)=6,581, p=0,0372), O2 — T6 (H (2, N=30)=7,310, p=0,0259)
mume B I rpymi (Puc.2), mo mniarBepaxye AaHi mpo 30UIBIIEHHS CTPYKTYpPHOI 3B'SI3HOCTI
MOTHJIMYHOT YaCTKU B 3aJHIX BiAaiIax Mo3Ky 3 BikoM [13]. KpiMm Toro, cHHXpoHI3allis 10CTOBIPHO
BigpizHstacs Mok [ 1 III rpynoto (p=0,0120) ta II 1 III rpynoto (p=0,0437), npu yomy B I 1 II rpymi
el 3’30k OyB chopmoBanuii goBmuM 1wisxoMm (C3 — F3 — Fz), a B III rpyni sik 1oBruM, Tax i
kopotmuM npsiMuM 1uisixom (C3 — Fz), mo Bka3ye Ha HaUIMIIKOBICTh HEHpOMEpPEkKl Ta MOXKE
CBITYUTH TPO T, IO MiJBUIINEHA 3B'I3HICTh CEHCOMOTOPHOI MEpeki MOB'A3aHa 3 HAJIAMIPHOIO
3aJISKHICTIO BiJl CEHCOMOTOPHOTO 3BOPOTHOTO 3B'SI3KY Iijl YaC BUKOHAHHS PYXiB, IO KOMIICHCYE
HEJIOCTAaTHIO KOTHITUBHY PETYISIIII0 MOTOPHHMX OOJacTei IMiJ 4Yac CEHCOMOTOPHHX PEaKIlii y
cTapuIiil BikoBii rpymi [14].

KorepentHocti Mmixk BinmBenenusmu P3 — Fz, Pz — Fz, Pz — C3, Pz — P3 takox BipoOTiHO
Binpizasumich mix [ 1 11T (p=0,0138, p=0,0348, p=0,0307 i p=0,0049 Bigmosixno) ta II i III rpymamu
(p=0,0110, p=0,0159, p=0,0007 i p=0,0029 BigmosigHo). Tak camo, sk i mis C3 — Fz, 38’5130k
Pz — C3 y III rpymni OyB mpeacraBieHHil aABoMa BapiantamMu — goBmmM, sk y [ 1 I rpymax
(Pz — P3 — C3) i mpssmum xoportimuMm 1uisxoMm (Pz — C3). To6to, B 0-aiama3oni y npeacraBaukis 111
TPYNH MPOSIBISIBCS TOJATKOBUN (POHTANIBHUN KOHTPOJIb MEPBUHHOI COMAaTOCEHCOPHOT KOPH, 10 €
XapaKTEepHUM IS JITHIX Jroaed [15] 3 mimBuImeHMM piBHEM yBaru y 3B’S3Ky 3 aKTHUBAIlSIMHU
napietanbHO1 Kopu. Li JaH1 TakoX y3ro/pKyIoThes 13 gocimkeHHsMu Kabesa 31 criiBaBTopamu [16],
SIK1 BUSIBUJIM 30UTBIICHHS MTPE(POHTAIBHOI Ta TIM SIHOT aKTUBHOCTI Yy JIIOJICH CTapIIoro BIKY Iif 4ac
BUKOHAHHS 3aBJaHb Ha OINEPATUBHY I@aM’siTh, 30pPOBY yBary Ta eMi30JWYHE BiITBOPEHHS.
30ibmeHHs  TPedPOHTATBHOI  aKTUBHOCTI  IMOSICHIOETBCSA  HEOOXIMHICTIO  (PyHKI[IOHAIBHOT
KOMITIEHCAlll MOTUIUYHOTO CKOPOYEHHS], IO MPU3BOJUTH 0 3HUKEHHS CEHCOPHOi 0OpoOKu —
3arajibHO1 NMPUYMHU KOTHITUBHOTO cTapiHHsA [16]. Kpim Toro, Bimomo, mo ¢ppoHTaIsHOT 00poOKH
BHMAararoTh CKJIaJaHI KOTHITMBHI miporiecu [17]. Hampukman, Oyrmo mokaszaHo, mio OiMopalibHA
CEHCOpHA CTUMYJSAIISA IHAYKyBaja 3HauHe 30uibleHHs O-BimnoBimi ¢poHTanmpHiil nimsHi [17].
Tomy MOKHa 3pOOUTH BUCHOBOK, 1110 Y JAHOMY 3aBJIaHHI Taka akTHBAIlisl OyJia HaJIUIIIKOBOIO.

Xoua nmns 3B’s3ky Pz — Fpl BmumBY Biky BuUsiBIEHO He Oyno, BiH OyB HasiBHHMH Yy BCIX
rpymax, ane goctoBipHo BimpizHsaBesa Mixk | 1 I rpymnoro (p=0,0500). Korepentnocti Pz — T3, P3 —
C3 Takox Oynu BUsBIEHI B yCiX Tpynax, Ta ictoTHo BiapizHsuucs mix I 1 III rpymamu (p=0,0393,
p=0,0253). 38’513k T6 — F4, O2 — P4 Oynu nasiBHi numie B Il rpymi Ta 1OCTOBIpHO Bigpi3HSIHCA
g 11 1T (p=0,0394, p=0,0500) Ta II i III rpynu (p=0,0317, p=0,0253 BiamosigHo). JIi 3i
CMIBaBTOPAaMHU Yy CBOEMY JOCIIDKEHHI TaKOXX BIJMIYalOTh OCOOJUBOCTI MpedpOHTAIBHO-
CKPOHEBHUSX 3B’S3KIB Yy Iofedl mnoxmioro BiKy [13], a came, IO CTPYKTypHHUIl 3B'S30K
npedpOHTAIBHOI KOPH 31 CKPOHEBOIO YAaCTKOIO MOBHICTIO OTIOCEPEAKOBAHUI TOBIIMHOIO CKPOHEBOT
KOpPH, 110 CBIIUUTH MPO Te, 0 MOP(OJIOTist MO3KY BiAIrpae BaXIUBY poiib y (PyHKI[IOHANbHIN Ta
CTPYKTYpHil peoprasizauii npu crapiHi. Korepentnicte Pz — F7 6yna B I 1 IIl rpymax, Ta
nocroBipHO Binpizusuiack Mix Il i III rpynamu (p=0,0537). P3 — F3, Pz — F3 Oynu HasiBHI y BCiX
rpymnax, ajge Takoxx ictotHo BiapizHsumck it II 1 III rpyn (p=0,0179, p=0,0226 BiamoBigHO).
Ol-F3,01-Fz,Cz—-F4,C4-F4,02-F4,01-T3,01-C3,01-P3, 02 - T6 6ynu nute B
IIT rpymi ta gocroBipro BigpizHsummch Mk II 1 III rpymamu (p=0,0317, p=0,0437, p=0,0283,
p=0,0485, p=0,0353, p=0,0353, p=0,0393, p=0,0097, p=0,0075 BiAMOBiTHO).

69



ISSN 2076-5835. Bicuuk UYepkacbkoro yHiBepcutery. 2025. Nel

3aranom, 0O-mMepexxa QOpMyeThCs i KOHKPETHE 3aBJAaHHS, pearye Ha TIOMWIKH Ta
BIJIMIOBI/Ia€ 3a IUIECHIPSIMOBAHY yBary, 3pOCcTae B yMOBaX, KOJIHM YaCTOTa BUHUKHEHHS CTUMYITY HE €
pEryaspHOIO, B TOH 4ac K O — HaBMAaKW — BIAMOBINAE 32 POOOTY yBaru B PUTMIYHOMY pPEKHUMI,
MICWIIOIYM  BIAMOBIMHI BXOJIM Ta BIICIIOIOYM HEPENEeBaHTHI. TakuM YHWHOM BiIOyBa€eThCs
E€KOHOMISI pecypcy, KO PeKuM Oe3repepBHOi yBaru 10 CTUMYIIiB He € HeoOximauM [10]. Komu x
BIJMOBITHI CTUMYJI HE MalOTh PUTMY, yBara Ipamioe y Oe3mepepBHOMY pPEXHMi, MAaKCUMI3YyIOUH
YyTJIMBICTh CUCTEMH MPHUTHIYYIOYH KOJMBAHHS HIKYOI YaCTOTH Ta BUKOPHCTOBYIOUW IIepEeBaru
pO3MUpEeHnX Oe3nepepBHUX KOIMBaHb Y-ianazony. [10].

Cepen map BigBeneHb, Jis SKUX OyB NOKa3aHWW BIUIMB BIKY JOCTOBIpHA CHHXPOHI3aIlisl B
a-niana3oHi Oyna BusBieHa mis Pz — Fpl, P3 — Fpl Pz — F3, P3 — Fz, P3 - F3, Pz — Fz, O1 - Fz,
Pz — C3, P3 — C3 mume y III rpyni ta Pz — P3 y I i Il rpymax (Puc. 2a,B). Cepen HUX 3B’S3KH, 11O
Manu Biporimui Bigminnocti Mibk I 1 III rpymoro Brmowamu Pz — Fpl (p=0,0307),
Pz — F3 (p=0,0394), P3 — Fz (p=0,0090) Pz — Fz (p=0,0138), Pz — C3 (p=0,0348),
Pz — P3 (p=0,0077) ta mix II i IIl rpymamu — P3 — Fpl (p=0,0201), Pz — Fpl (p=0,0038),
P3 — F3 (p=0,0097), Pz — F3 (p=0,0050), P3 - Fz (p=0,0018), Pz — Fz (p=0,0021),
O1 - Fz (p=0,0110), P3 — C3 (p=0,0075); Pz — C3 (p=0,0226). Xoua mis BimBeaenb C3 — F3,
Ol - F3,C3—Fz, C4 — F4, P4 — F4, O2 — F4, O2 — P4 BBy BiKy BHSBJICHO HE 0YyJI0, BOHU
icrotHo BigpizHsumch Mk I 1 III rpymamu (p=0,0485 p=0,0226 p=0,0437 p=0,0437 p=0,0437
p=0,0317 ta p=0,0537 BimMOBiTHO) i3 TOCTOBIpHOIO CHHXpOHI3amicto y mpencraBHukiB |1 rpymm
(Puc.2B).

He 3Bakaroum Ha Te, IO ICTOPUYHO, O-PUTM BBAKAETHCS PUTMOM «XOJOCTOTO XOIY»,
OCKUTbKM OJIOKYETbCS TpPHU BIAKPUTTI Ouell («IIOB’s3aHa 3 MOJISIMH JECHHXpOHI3alis»), OyB
3adikcoBaHUH 1 3BOPOTHUM €(DEeKT (MMOCUIICHHS [-PUTMIB Mix 9yac 0OpoOKH Bi3yasibHOI iH(OpMAITii,
«TOB’s13aHa 3 MOJIIMUA CUHXpOHIZaIis») [10]. [NmokamMnanbHi 1 peTUKYISPHI O-PUTMH 3 YaCTOTOIO
kosmBaHb 10 ['11 € BITHOCHO HE3aJICKHUMH BiJl MOJAIBHOCTI, OT)KE, MOKYTh MaTH HaJMOJaIbHI
¢bynxkuii [10]. € naHi, K1 JEMOHCTPYIOTh, IO 0-aKTHUBHICTh CHJILHO KOPETIOE 3 pOOOYOI0 TTaM’ STTIO
1, UMOBIpHO, 3 JOBroTpuBaiorw mam’satTio [10]. L{i pe3ynpTaT BKa3ylOTh Ha iCHyBaHHS BHOIPKOBO
PO3MOAUIEHOT 0-CHCTEMOI0, TTOIIOHOT 10 CUCTEeMH Y y-aiana3oHi. [1oB'sa3aH1 3 MOIIIMU O-KOJTMBAHHS
MOXXYTb BUKOHYBAaTH DPOJIb aCOILIIAaTUBHUX MEXaH13MiB HACTYIIHUM YHWHOM: KOJHM CEHCOpHHM abo
KOTHITUBHUI BX1Jl BUKJIHUKA€E «IaHLOrd XBuib 10 ' y KITBKOX CTPYKTypax rOJI0BHOTO MO3KY, 1€
MOXK€ CIIY)KUTH pe30HyounMM curHaioM. CHiBICHYBaHHS  BUKIMKAHUX  O-KOJHMBaHb 3
0-OJJOKYBaHHSM 1 TIOB’SI3aHOI0 3 TMOJISIMH JECHHXPOHI3AIIEI0 JO3BOJSIOTH IHTEPIPETYBaTH
0-aKTHUBHICTH SIK (DYKITIOHAJTILHUIA Ta KOMYHIKATUBHUM cUTHAJ 3 OaratbMa QyHkiismu [10].

[Ipenacraguuku [ Ta Il rpynu Bigpizusaucs Bin Il HagIMIIKOBOIO CHHXpOHI3AIlI€0 B 0O- 1
0-miamna3oHi, O MOTJIO BIUTMHYTH Ha Yac peakilii Ta KUTbKICTh TOMMUIIKOBUX BiANoBineil. HaiiOibm
chopMoBaHa Ta po3railykeHa Mepexka B 0-, 0- Ta o-mianazonax Oyna y mpencraBHukiB Il rpymm,
0 MOke OyTH TOB’S3aHO K 13 (YHKI[IOHATBHOK KOMIICHCAIIEI0, MOB’SI3aHOI0 31 CTApiHHAM, a
TaKoX 3 TUM, 10 Ticis BukoHaHHa TectiB Ha OPHII y III rpyni Heipomepexi HE BCTHUIIU
MepeNamTyBaTUCh Ta BUABWINCH HeanekBaTHUMHU Yy Bumaaky [II'M. Ili mani miaTBepmXylOTh
3arajbHi BIIOMOCTI IIPO MOB’sI3aHE 3 BIKOM 30UIBIIIEHHS 3B’ SI13aHOCTI MK HeHpoMepekaMHu MO3KY Ta
3HIDKEHHSIM THYYKOCT1 HEHpoMepexX MpH MEepexo/ii Bil CIOKOK J0 PYXOBHX 3aBIaHb y 3B SI3KY 3
HE3JIaTHICTIO 3YMUHATH poOOTy HepelneBaHTHUX Helpomepex [18]. KpiM Toro, rHy4KicTh
HelpoMepex Y mpepoHTaNIbHIN KOpi acoIliiioBaHa 3 HWKYOIO KUTbKICTIO MOMUWJIOK MPH 3/IIHCHEHH]
MOTOPHHX 3aB/IaHb, OCOOJIMBO y YUAaCHHUKIB cTapioi BikoBoi rpymnu [18]. Take 3HMKEHHS THYYKOCT1
MoOTJi0 OyTH MPUYUHOIO TOTO, 110 Hepomepexi yuyacHUKIB Il rpynu He BCTUTIIN MepenamTyBaTUCh
13 BUKOHaHH TecTiB Ha Bu3HaueHHss ®PHII o tecris na [1I'M.

Ockinbku cepenl nmap BiBeaeHb y B1 nianma3oHi He Oyi0 BHUSBIEHO THX, 10 O MaJd MeAiaHy
>0,7 1 Morim O BBa)KaTHCh JOCTOBIPHO CHHXPOHI30BaHMMH, MU HE OyIeMO pO3IJISJaTH OMHUCAaHI
BiIMIHHOCTI. MOKJIMBUM MOSICHEHHSIM BiJICYTHOCT1 JOCTOBIPHUX BIIMIHHOCTEH y I[bOMY Jliama3oHi
€ Te, 10 BUIIi YaCTOTH KOJHMBaHb MOTPEOYIOTh MEHIIOI IJIOMNII KOPH BUCOKOT KOT€PEHTHOCTI, 1110
YCKIIAHIOE 1X BUSBJICHHS HASBHUMHU METOJAMH JOCTIHKeHHs. Hanpukian, y A0CTi/KEHH] BIUIUBY

70



Cepis «bionoriuni Haykny, 2025

Biky Ha cuHXxpoHi3auito EEI" HaiiGinpmri 3MiHM Oynu BigMiueHi JUIs o-Jiana3oHy 4acToT (8—
12.5Tm), B TO#l yac sk KorepeHTHICTh y B-cmysi (13-29.5 I'y) mokaszana rpaHW4Hi CTaTHCTUYHI
3HauYeHHS, a y 6-cMy3i (30—60 ') icTOTHUX BIAMIHHOCTEH BHSIBJICHO B3araii He Oyio [19].

Cepen BigBeneHb, s AKUX OyB MMOKa3aHWH BIUIMB BIKY JOCTOBIpHa KOTE€PEHTHICTh y [2-
niamazoHi Oyma BusiBieHa uist BigseneHHs Ol — Pz y yuacaukiB |l rpymu. 38’530k O1 — Pz takox
MaB JIocToBipHi BimminHOCTI MiX | 1 Il rpymamu (p=0,0190).

AXTHBHICTD y [-miana3oHi y NTOTHIMYHO-TIAPIETATBHUX IUISHKAX, IIBHJIIIE 32 BCE,
MOB’s3aHa 13 MOBEJIIHKOIO, sIKa BUMArae mocuieHoi BidyanbHow yBaru [20]. IcHye rimoresa, mo o-
aKTHBHICTh XapaKTEPH3ye XOJOCTE 30YyMKEHHS CHCTEMH, B TOH 4ac K [-CIUIECKH IMEPEeBOAATH
MO30K B CTaH yBaru, sIKuii, 3a0e3reuye y-CHHXpOHI3aIlito Ta crpuiHITTS [20]. MOXJIMBO, BUIIHIA
nokasHuk III'M y mpeacraBuukiB |l rpynm 3abe3nmeuyBaBcsi came 3a pPaxyHOK HasiBHOCTI
KorepeHTHoro 3B’s13ky Ol — Pz y PB2-nmianazoHi, Sikuii copusiB MiJBUIICHHIO BI3yaJlbHOI yBaru B
YMOBaxX MOHOTOHHOTO 3aBJaHHS.

OT1xe, BUKOHAHHS 3aBJaHHS 3 HAWMEHIIOI0 KUTBKICTIO TOMIIIOK ydacHuKamu Il rpymnu Oymno
JOCATHYTO 3a paxyHOK ONTUMAalbHOI HeMpoMmepexi Ta BHUINOI 3B’A3aHOCTI MO3Ky y O- Ta
o-Jiana3zoHax, II0 Jajo 3MOTry MIATPUMYBATH CTaOUIbHY KOHIEHTPALi0 YBark HAa MOHOTOHHOMY
3aBAaHH1 (0-puUTM), BIJCIIOIOYM HEpENeBAaHTHI CTUMYNIH (O-pPUTM) 1 CIELialTi30BaHOi JIOKAIbHOL
HelpoMepexki y B2-a1ana3oHi, ska OKpIM HEHTpajdbHUX Ta TiM SHUX AUISHOK (sk B I 1 III rpynax) B
OutbLIii Mipi 3amy4ana 30poBi aisaku (O1 — Pz, 02 — P4).

[TopiBHsmpHUHN aHami3 3B’s3HOCTI MO3KYy B rpynax Il ta Il npu Bukonanni recty ®PHII Ta
I[II'M 103BONMB TOSICHUTH HASBHICTb HETAaTUBHOTO KOPEJIIHOTO 3B’SI3Ky MDK  IIUMH
noka3zHukamu. Heifipomepexi, ki € ONTHMaIbHUMH JJTs1 O€3IIOMIIIKOBOTO BUKOHAHHS MOHOTOHHOTO
oaHotunHoro 3aBmaaHHs (III'M) ta mis mBuakoi amanrtamii 10 HoBux ymoB (®PHII) [6] matoTh
3Hauymni BigMiHHOCTI. Tak, B rpymi Il mpu Bukonanui tecty ®PHII mopiBasiHo 3 TII'M Gyno
BHUSBJICHO nonaTkoBuil 3B’s30Kk Fp2 Ta F4. Sk yke 3a3Havdaioch BHUINE, KOXKHY JIOKAJI3aIlilo
BIJIMTOBITHOTO Bi/IBEJICHHS MOKHA aCOIlIFOBATH 3 MEBHOIO 30HOI0 bpoamana [11].

Kopensiiiauii 38’130k BKa3ye Ha HasSBHICTh JIOKATBHOT Mepexi Mk 30HaMu bponmana 10 Ta
9, mo cBigUUTH Tpo Te, MO y ydacHUWKIB Il rpymu nipu BukonanHi 3aBmanHs OPHII migBumieHHS
yBaru OyJIO MOB’S3aHO 3 MOCWJICHHSIM 3JIaTHOCTI 10 CaMOpEryJsLii Ta CXWIBHOCTI A0 pu3uky [21].
ToOTo BOHU cripuiiMaliv 3aBIaHHs iIeHTH(IKAII CTUMYJIIB Y TEMITI, SIKHH TPUCKOPIOBABCS SK 3a7a9y
B YMOBaX IIJBUIIIEHOTO pU3KKY. B To# e uac, y ydacHukiB III rpynu npu Bukonanni tecty @PHIIT
chopmyBanace Hetipomepeka F4 — C4 — P4 — O2, mo Bignosinae 30Ham bpoamana 9, 6, 39 Ta 18, sxa
1 30epirmack npu BuKOHaHHI Tecty [II'M. Sk BHSBWIIOCH, ISl MepeXa CIpHUs€ HAIBHOCTI OLIBII
Bucokux mnokazHukiB ®PHII, ane wHwkuux [II'M. B miii Heiipomepexi 3oHa bpoamana 9 Oyma
IIOB’53aHa 3 30HAMM MO3KY, SKl 3aJIy4aroThCsl JI0 IMPOCTOPOBOTO Ii3HAHHS, KOTHITUBHHUX IPOLECIB
BUIIOTO TMOPAIKY, 1HTeprperanii ceHcopHux BimuyTTiB [12]. Helipomepexa Cz — C4 — T4 — P4
(BimmoBimae 30HaM bpoamana 4, 7, 43 ta 39), sika NoB’s3aHa 3 MOTOPHUM KOHTPOJIEM, TaKTHUJIHHOIO
iH(OopMaIIi€ro Bil MalbI[iB PYK Ta IHTErpaiiero ceHcopHoi inpopmarii [12], 6yna 3aranshoro mis 1 i
1l rpyn ob6crexxyBanux. BimMmiHHICTE MK Tpynamu mossrana B HasBHocTi B III rpymi 3B’s3kiB
F4 — C4 ta P4 — T6, To6T0 Mixk 30Hamu bpoamana 9 1 6 ta 39 1 37. Korepenrnuii 3B’ s130k F4 — C4
MIOB’SI3aHMH 3 MPOIECaMU TUTaHyBaHHS MOCIIIOBHOCTI PyXiB, HABYaHHS PYXOBHUM isIM, YSBJICHHS Ta
HiITOTOBKA pYXiB, (OpPMyBaHHS pPYyXOBUX 0OOpa3iB Ta iHimitoBaHHA pyxy [12]. Perionm miei
HellpoMepeki CIIyXaTh Ul CIHPUMHATTS NPOCTOPOBOi iH(opMaIllii, MpocTOpoBOi OpieHTALil Ta
BUSIBJICHHSI HAaWOUIbII peleBaHTHUX (BHYTPIMIHIX a00 30BHILNIHIX) CTHUMYIIB s TOTo, LI00
BHU3HAYaTU Mojanblly noBeAiHKy [22]. Heipomepexy, sky Oyno BusiBieno B III rpymi moskHa
MPEJCTaBUTH 3TTHO 3 MOAEUII0 (popMyBaHHS MOTOPHOI BIAMOBiJI, sIKa MpeACTaBiIeHAa B POOOTI
Komna 3i cniBaBTopamu [22]. A came, mo micast (a3 KOJyBaHHS CUTHAY, KOJM Oyl0 BHUSBIICHO
CTUMYJ, SIKHM € IOBEAIHKOBO pEJIIEBAHTHHUM, BiIOyBAa€ThCSl Opi€HTAllis yBaru Ha BIATOBIIHY
penpeseHTauio ctumyiy. Lsg onepartist onocepeakoBaHa JOPCaIbHOIO JTOOOBO-TIM'THOIO MEPEKEIO.
Ha npyromy erami cepen 11€HTH(IKOBAaHUX CTUMYIIB BU3HAYAIOTHCA MPIOPUTETH 13 3aTy4E€HHSIM
NepeaHboi 1HCYNMH, JI0O0BOI 3BMBMHM 1 BEHTpOJaTepalibHOI MpedpOHTAIBHOI KOPH, a TaKOX,
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MOJKIIMBO, MPE-MOTOPHOT KOpU a0 TepeaHboi CUTHTYIspHOi kopu. Ha Tperhomy kpori oOpaHa
penpe3eHTallis CTUMYIy rnepeopMaToBy€eThCS B 00pa3 MOTOPHOI BIIMOBIII, SIKHI OPI€EHTOBAHMIA Ha
niro. Taka ckiajgHa HelpoMepeka BHSIBHJIACH ONTHMAIBHOIO NMPH iAeHTUdIKAIl CTUMYNIB, SKi
MOJAIOTHCSI B MAKCHMAaJbHO JAMHAMIYHOMY TEMIIl, ajieé HaJIMIpPHOIO NpPU MOHOTOHHIA poOOTI y
BHU3HAaYeHOMY TeMmmi. Pi3Hums B opranizamii Heiipomepexx Mk rpymnamu Il ta III B miBiit miBkymi
MoJISITaJia B BIIMIHHOCTSX B3a€MO3B’s3KiB Mik BimBeneHHsmu F3 — Fz — C3 — Pz (BigmoBimaroTh
3oHam bpommana 38, 9, 6, 7). B Il rpyni npu mpoxomkenHi 000X TecTiB B OUIbIIiKA Mipi
aKTHBYBAJIHMCH IPOLECH BHYTPIIIHHOI MOBH, PO3YMIHHS Ta OCMHCJICHHS ii, @ TaKOX IPOLECH
00poOkn abctpakTHOi iHpopMamii [12]. 3asmauumo, mo 38-a 30Ha bpoamana moB’s3aHa 3
KOHTPOJIEM Ta TajJbMyBaHHSM TIOBEMIHKOBHX peakiid [12], mo y3ro[ukyeThcss 3 HAMUMU
MoNepeHIMU BUCHOBKaMH [6], cTocOoBHO Toro, mo y4dacHuku III rpynmu mamm kpamil nmoxkasHUKH
@®PHII 3a paxyHOK OUIbLI BHCOKOI aKTMBHOCTI B 0-/1ala3oHI, sKa MOB’si3aHa 3 NPUTHIYCHHIM
HepeneBaHTHOI iH(opmarlii. 30Ha bpomana 9 BiiHOCUTBCS A0 JOpcoaTepaibHOI MpePPOHTAIBHOT
KOpH Ta BIANOBIIA€ 3a yBary, CAMOKOHTpPOJIb Ta onepaTUBHY nam Tk [12]. Bona Bifirpae BaxiuBy
POJIb Y PI3HUX BUKOHABYUX (PYHKI[ISAX 1 (DAKTUYHO, € OPTraHi3yr0u0k0 30HOI0 MO3KY [12]. Pesynbratu
aHaJIi3y MoJeNiell aKTUBallli TOJIOBHOTO MO3KY HAa OCHOBI JBOX PI3HUX THIIIB PYXOBHUX 300paK€Hb
BKa3ylOThb Ha aKTHUBAIlll0 CKPOHEBOi Ta TIM'SHOI YacTKW JIiBOi MIBKYJl MpH Mpen siBICHHI
KIHECTETHYHHUX PYXOBHUX 00pa3iB, a IMiJl 4ac MPOIleCy Bi3yalbHO-PYXOBUX 300paxkeHb Oyiia 3aisHa
mpaBa HiBKyJs MO3Ky [23]. Busineni Heiipomepexi y yuacHukiB Il rpynu cBiguaTh mpo 3amydeHHs
CKJIaJIHUX MpOLEeciB 11eHTHdIKaLlll CTUMYIIIB SIK CTATUYHUX 00pa3iB B iX JiBid miBKky’i. i mponecu
Oynu HaaAMIpHUMH IJs1 BupimeHHs 3amad tecty [II'M. Bonu mpusBoauiam n10 OUIbIIOT KUTBKOCTI
MMOMIIKOBHX peaKiliii MOpiBHIHO 3 ydyacHukamu Il rpymu, siki chopMyBanu JoKanbHi, cnequdivHi
HEWPOMEPEIKi yBaru, po3Mi3HaBaHHs CTUMYJY Ta (GOpMyBaHHS MOTOPHOI BiIOBI/II.

OCKUTbKM YCIIIX y PI3HUX BIHCHKOBUX Mpo(deciax 3aJeKUTh BT PI3HUX BJIACTHBOCTEH
HEPBOBOI CUCTEMU (HAMPUKIIA, AJIs CTPUIBI[IB Ba)KJIMBA BUCOKA MIBUKICTH PeaKIlii Ta 31aTHICTH 10
TpUBAJIOi  KOHIIGHTpaIlii, I  OmepaTopiB — 3AaTHICTh BUTPUMYBaTH iHdOpMaIliiitHe
MepEeHABAHTAXKECHHSI 0€3 TI03aMEXHOTO TajJbMyBaHHS, VIS TUIAHIIETUCTIB — 3/IaTHICTh JI0 KPOTITKOI,
MOXJIMBO, OJHOMAHITHOI pOOOTH, TOCHUAIOYICTH 1 T.A.), TO B MaWOyTHbOMY TOKa3HUKH
THAVBITyJIbHO-THUITOJIOTIYHUX XapaKTePUCTUK HEPBOBOI CHCTEMH, OCOOIMBOCTI (HOpMyBaHHS
HEUPOMEPEIK Ta MEXaHI3MIB PEryssilii CHCTeMH KpPOBOOOIry MaroTh OyTH BHBYEHI JJIs KOXHOT
CHEIIaTbHOCTI OKPEMO 3 METOIO CTBOPEHHSI YHIBEpPCAIBHOTO PO iato mpodecii.

BucnoBku. IIpu npoxopkeHHi TecTy Ha Bu3HaueHHS [1I'M Haiikpaii pe3ysabTaTH IMOKa3ain
yuacHuku Il rpynu. Ile Bka3zye Ha Te, mo 3HadeHHs [II'M € mokasHHMKOM, SIKMM B OUTBIIINA Mipi
3aJIeKUTH Bl IHAMBIAYanpbHUX ocoOmmBocteit [IHC, Hix Bin Biky. Korepentnuii ananiz EEI” mokasas,
mo y npeacraBHukiB Il rpymu chopmyBanach ontuMaibHa JTIBOIIBKYJIbHA MepeXa I 3a1ady
3ne6ubIIoro y 0- Ta o-aiama3oHax, a 3B’S3KM MK TIM’SHUMHU Ta MOTHJIMYHUMHU AUISTHKAMH Oyiu
chopmoBaHi Juie y Aiana3oHi f2-yactoT Ha BinMminy Bix Il rpymu, ne cunxponizaiist BinOyBanach y
nianazonax o, O ta o-uactor Ta | rpymm, B sKiii 3B’s3aHicTh Oyna HemocTtaTHbO. Kpim Toro,
BIIMIHHOCTI 3a (haKTOpoM BiKy OynM MmokasaHi IJisi 3B 3Ky MDK BinBeneHHs MU O1 — Pz, axuii OyB
HasBHUI Jmiie y yyacHuKIB Il rpymu, 1o MOTio COpusTH MiATPUMAHHIO CTaOUIbHOT KOHIIEHTpAIli
yBaru Ha 3aBJaHHl. TakuM UYMHOM, MOKEMO MPHUIYCTHTH, III0 OCHOBHY pOJNb Ui JIOCATHEHHS
HallKpaloro pe3yibTaTy y TeCTi Ha Mpale3JaTHICTh TOJIOBHOTO MO3KY Tpae HelpoMepexa y
B2-niama3oHi (0COONMBO Yy MOTHWJIMYHO-TIM SHIM [UISAHIN), B TOW Yac SK HAJUTUIIKOBI 3B’S3KH Y
HU3bKOYAaCTOTHUX Jiana3zoHax (0, 0 Ta o) HaBMaKy — MPU3BOAATH A0 OLTBIIOT KUTHKOCTI TTOMUJIOK.
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Features of Age-Related Changes in the Organization of Human Brain Activity During
Cognitive Performance Testing.

Introduction. Any type of activity requires high-speed indicators, which are reflected in reaction
time, thinking speed, etc. Cognitive performance characterizes the ability to perform tasks flawlessly
over an extended period, the ability for painstaking, possibly monotonous work, and perseverance.
Thus, this indicator together with peculiarities of the neuron networks formation are useful markers for
assessment of individual suitability for certain work and monitoring professional skills.

Purpose. To investigate age-related differences in the functioning of brain neural networks
during a test assessing cognitive performance in representatives of various military professions,
with the aim of implementing age-based professional suitability control procedures and effective
personnel selection.
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Methods. Forty-seven healthy volunteers, representing various military professions, aged
18-54 years, were divided into three groups (Group | — 18-23 years, n=16; Group Il — 24-34 years,
n=19; Group Il — 35-54 years, n=12). They underwent a test to determine cognitive performance
using an authorial computer-based methodology. Simultaneously, electroencephalogram (EEG)
recordings were made, followed by coherence analysis.

Result. Comparative analysis using the Mann-Whitney test revealed that the relative number
of errors was significantly lower in Group Il compared to Group | (p<0.01), with no differences
observed between Groups | and Il or Il and 11l (p=0.39 and p=0.52, respectively). The Kruskal-
Wallis test revealed differences across the three groups in connections with significant
synchronization in the ¢-range for 02 — P4 and O2 — T6 (only present in Group I11), in the #-range
for C3 — Fz, P3 — Fz, Pz — Fz, Pz — C3, Pz — P3 (present in all three groups) and for O1 — P3,
02 — T6 (only in Group Il1); in the a-range for Pz — Fpl, P3 — Fpl, Pz — F3, P3 — Fz, P3 — F3,
Pz — Fz, O1 — Fz, Pz — C3, P3 — C3 (only in Group I1I) and Pz — P3 (in Groups | and I11), and
in the p2-range for the O1 — Pz connection (only present in Group Il). Such increased
connectivity in Group Il in the 6- and a-ranges in the frontal, parietal and occipital regions
could be due to functional compensation of reduced sensory processing, which is the common
reason of cognitive aging.

Originality. Age-related adaptive changes of the neural during testing of the brain
performance are revealed. In context of our previous work on functional motility of nervous
processes, the current study shows the difference between neuron network performance in people
with an individual predisposition to error-free performance of a monotonous, repetitive task (brain
performance test) and for rapid adaptation to new conditions (test on the functional motility of
NEervous processes).

Conclusion. The performance of the task with the fewest errors in Group Il was achieved
due to an optimal neural network and higher brain connectivity in the 8- and a-ranges, as well as in
the f2-range, which, in addition to central and parietal regions (as in Groups | and IlI), more
actively involved visual regions (O1Pz, O2P4).

Key words: cognitive performance,, electroencephalogram, coherence, professional
selection.

Hapiitna mo pemaxirii / Received: 21.04.2025
Cxsaneno a0 apyky / Accepted: 16.05.2025

75



ISSN 2076-5835. Bicuuk UYepkacbkoro yHiBepcutery. 2025. Nel

YJK. 57.02
DOI: 10.31651/2076-5835-2018-1-2025-1-76-89
Baaguciaas Muxaiijiopuu CeBepuHYYK
UYepkacbKuil HalllOHATBHUN YHiBepcuTeT iMeH1 boriana XMeapHUIIBKOTO
vladyslav.severynchuk@gmail.com
ORCID ID: https://orcid.org/0009-0001-1276-0977
IOpiii OnexciiioBuy Ilerpenko
YepkachKuii HalllOHATBHAN YHiBepcuTeT iMeH1 bornana XmMenbsHUIIBKOTO
petrenko62@gmail.com
ORCID ID: https://orcid.org/0000-0002-6348-2110
Ouabra OnekcanapiBna Cxkuda
Cymcbkuilt aepxaBHUM nefaroriuiuii yHisepcuteT iMeHi A.C. MakapeHka
skybaolha@gmail.com
ORCID ID: https://orcid.org/0009-0001-1512-9355

IHOOPMALIAHI TEXHOJOITi OLIIHKH!
MCUXOPIBIOJIOTTYHUX XAPAKTEPUCTUK ®I3UUHOTO 310POB’SI

Axkmyanonicme. VY cmammi posensiHymo Haykosi nioxoou 00 GUSHAYEHHS IHMeZPanbHO20
NOKA3HUKA (Di3UUHO20 300p08’s Ma AKMYAIbHICMb 1020 SUKOPUCMAHHA Osl MOHIMOPUHRY CMAHY
opeanizmy. CyuacHi 00CniONCeHHs c8i0Yamv Npo HeOOXIOHICMb pPO3POOKU KOMNIEKCHUX Memooie
OYIHKU (DI3UYHO20 300P08 5, WO BPAX0BVIOMb K MPAOUYIUHI AHMPONOMEMPUYHI napamempu, max i
HosimHi ncuxogizionoeiuni mapxepu. Mema. Pospobumu rxoumyenmyaivHy OCHO8Y IHGOpMayiliHO-
MexXHON02IYHOI niamgopmu 0 ABMOMAMUI0BAHO20 BUSHAUEHHS CMAHY (I3UUHO020 300p08 5 IOOUHU 3
BUKOPUCTNAHHAM CYYACHUX Memodie ananizy ma monimopuney. Memoou 0ocnioxncenHa. 3acmocosano
OibioCeManmuuHutl. Memoo Ol BUSHAYEHHS. NPOOJEMHO20 NOJisL OOCIIONCEHHS MA OYIHKU CIYNEeHs.
susuerocmi memu. Ilposederno ananiz monocpaiti, oucepmayiti, cmameil y Cneyianizo8aHux HayKoeux
JHCYPHANAX, 30IPHUKAX HAYKOBUX NPAYb MA Mamepiaie KoHghepeHyill, d MaKoiC eleKmpOHHUX PecypCis.
Ananiz knmouosux cnie ma yumyeanHs 30iUcHeHo Ha ocHoei baz danux Web of Science Core Collection,
Scopus ma PubMed. Pe3ynomamu oocnioycennsn. lIposedeno awnaniz Haykosux nyonikayii uooo
ncuxoghizionoziunux mapkepie Qizuunoco 300p08’s ma mpaouyitiHux memooie oyinku. Pospoodneno
KOHYenyito iHmespaibH020 NOKA3HUKA (DI3UUH020 300P08's,, KUl BKIIOYAE K008I NCUXOI3ionociuti
napamempu (aHmponomempuyni, Qizionociuni, a0anmayitimi). 3anponoHo8aHo Mamemamudty Mooeib
01 PO3PAXVHKY [THMESPAIbHO20 NOKA3HUKA 300p08’s, W0 00360J5€ 30IUCHIOBAMU OUHAMIYHULL
MOHImopune cmawny opeanizmy. QOyiHeHO nepcnekmuéu  BUKOPUCMAHHA  UYb020 Ni0Xody 8
NepCOHANI308aHI MeOUYUHI, npo@inaxmuyi 3axe0pio8aHsb, CNOPMuUBHIU Hayyi, imHec-inoycmpii ma
MOOLIBHUX 000amKax Oisk MOHImMopuHzy 300pos's. Bucnoexu. [Ipogedenuii ananiz Haykogux nioxooie
00 OYIHKU (i3UYHO20 300P08 s 3aC8iOUUB 11020 BANCIUBICIb OISl NCUXOQIZI0N02i, MeOUYUHU, CnOpmMy
ma peabinimayii. Buznaueno knouoei nepesazu i HeOONIKU ICHYIOUUX Memoodi8 ma OOIPYHMOBAHO
HeoOXIOHicmb pO3POOKU KOMNAEKCHOI cucmemu MOHIMOpUH2y (i3uyHo20 CMawy, aKa NOEOHY8AmumMe
QyuKyionanvui, ncuxonociuni ma gizionociuni napamempu. Hezeadxcarouu Ha 3HAYHULL PO3GUMOK
Memooi8 OYIHKU PI3UYHO20 300pP08's, HAYKOBUL CYNPOBIO Yb020 NPOYeCy 3aNUUAEMbC GIOKPUMUM
numaHHAM. 3anponoHOBaHO NEePCNeKMUBHI HANpsAMU  3ACMOCYBAHHS  THMESPAIbHO20 HNOKA3HUKA
300p08’s y pi3Hux chepax.

Knwuoei cnosa: @isuune 300pos’s, ingopmayitini mexnonoeii, mopgho-ghpynxkyionanohi
NOKA3HUKU, OIONi0CeManmuyHuil MOHIMOpuHe, yugposi niamgopmu.

ITocranoBka mpodJieMH. YBeCh CBIT, OXOIUICHHH O€3MpeleeHTHOI0 BiiiCHBKOBOIO aTaKOIO
Pocii Ha VYkpainy. Lle 3HMIIMIO BCi CTEPEOTHNH MDKHAPOJHUX OpraHizamid, Moo e(peKTuBHOI
60poTHOM 3a MHUpa, 3ATUILUBILU JIIOJACTBY ClIaOKi Hajii Ha MOPATYHOK. ParfioHanbHI MOXJIHMBOCTI
CydacHOi HayKH Ta CHaJIIMHY HAlIOro CIIBBITYM3HUKA, 3aCHOBHHMKA YKpaiHCbKOI AKkajaeMii Hayk
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B.I.Bepuazacekoro, npo posib Hoocdepu y OGOpoThOi 3a BHKWBAHHS BCTAHOBIIOIOTH CIIPABKHIO
TapMOHII0 y palliOHATbHOMY PO3BUTKY JIOAChKOT muBLTRamii [1]. dyHmameHTOM MOOYIOBU
CY4acHOTO TIIXOay 10 PO3BUTKY BYEHHS PO 310POB’S € TPAHCAMCHMILUIIHAPHA KOHIICTIs, sKa
JI03BOJISIE BPaXyBaTH yce PI3HOMAHITTA (akTopiB. ToMy IIs1 CTAaTTs MPUCBSIUCHA aHANIZY Ta PO3pooIi
MIXOMIB /IO BHW3HAUCHHS 1 OIIHKKA CTaHy (I3MIHOTO 3JI0POB’ST HAcCENIeHHS. MU BHUKOPHCTAN
TpaHCAMCIMIUTIHAPHIH 1HPOPMAIIHHO-aHATITUIHUH X1/, M0 CYIIPOBOIKYE MPOIIECH JTIKYBAaHHS Ta
peaBimiTanii B yMOBaX BOEHHOTO CTaHy. MOro Mera — BUKOPUCTAHHS CyJaCHHX METOJIB IITYYHOTO
iHTENeKTy Ta  iHQopMamifHMX ~ TEXHOJOTIH Uil  MIATPUMKA  NpOo(UIAaKTHYHOI  Ta
peabinitaniitnoi mequuuHu B YKpaini. CtaTTa Mae ABi CKIIQZOBi: HAyKOBY, C(hOKyCOBaHy Ha aHami3i
HAsBHHUX 1 CTBOPEHHI HOBMX METOIB Ta 3aCO0IB CHCTEMH MOHITOPHHTY Ta OLIHIOBAHHS (Hi3UYHOTO
3I0POB’S JUIsl CYMPOBOKEHHS JTIKYBAJILHOTO Ta peaduTITAIlITHUX MPOIIECiB, OIIHKU iX €()eKTUBHOCTI,
a TaKoXX MIPAKTUYHY — Ha PIBHI BITHOCHH MALIEHT — JIKap, Malll€HT-PeaOuTiTOIOr, NAIllEHT-TPEHEp.

AKTYyaJIbHICTb. Y CTaTTI BUCBITJIEHO NMpo0OsieMy (OpMYBaHHS Ta PO3BUTKY HAYKOBHX I1JIXO/IIB
710 BU3HAu€HHs (PI3UYHOTO 37I0pOB’Sl Ta MPOBEJECHO OLIHKY 010iorpagiuHuX pKepen 1o (pOpMyIoTh
MOpGhOYHKIIOHAIBHUN CTaH OpraHidmy JiroauHu. KiTbKiCTh HAYKOBUX JOCHIIKEHb IIOA0 MPOOIeMU
¢b13u4HOTrO 370pOB’ CTpIMKO 3pocTae Bif 1-10 gocnimxens 3a pik y 1967 — 1977 pokax o 3500
myomikariid y 2021 porti ta 4404 3a 2024 p., 10 CBITYHUTH MTPO aKTYaTbHICTh MUTAHh HOTO JTIAarHOCTUKA
Ta Kopekuii. TakuM YMHOM, NpU JTOCTI/PKEHH] (PI3UYHOTO 37I0POB’S HEOOXIAHO aKLEHTYBAaTH yBary Ha
aHaii3l HAyKOBOI JiTepaTypu IOAO BHM3HAYEHHS cHeUUM(IUHUX MapKepiB (I3UYHOTO 3/I0pPOB’S,
IporpaM, $IKi MPOBOJATHCS 3 BUKOPHCTAHHSAM TEJIEKOMYHIKAI[IMHUX KOMIT IOTEPHUX TEXHOJIOTIH Ha
PIBHUX eTanax XHUTTEIUTLHOCTI. Taka poOoTa MOBUHHA CYIIPOBODKYBATUCS BIANOBITHUMHU 3HAHHSIMH,
MIPOTPaMHUM 3a0e3MeUYeHHsIM Ta MOHITOpUHIoM. OHaK MCUX0(]i310J0TYHI MEXaHI3MH X MPOIIECIB
noTpeOyI0Th HAYKOBOTO 0OrpyHTYBaHHS [2, 3].

®di3uyHe 37J0pOB’S — 1€ CTaH KOMIUIEKCY MOP(hO-PyHKITIOHATHHUX Ta TMCUX0(I310J0TITYHUX
MMOKA3HUKIB, 10 XapakTEPHU3YIOTh MOBHE (i3MYHE, TCUXIYHE Ta JYXOBHE Oyaromoiyddsi, a He
TUTBKHM BIJICYTHICTh XBOPOOHM Ta (Pi3MYHMX Baj. ICHYIOTH 3arajJlbHOBH3HAHI METOJM OIIHKH CTaHY
(b1BUYHOTO 37I0POB’S 3a MPSMUMH TIOKa3HUKAMU aHTPOTIOMETPIi, SIKi TPAKTYIOTh: 1. SIK KOMILIEKC
MMOKa3HUKIB, IO CBimuaTh mpo 3amac ¢i3uuHux cua [3] 1 2. — mo BigoOpaxarwTb Mopdo-
(yHKIIOHATBHI XapaKTEPUCTHKA OOCTEKYBAHOTO Yy TOPIBHAHHI 31 CTAaTUCTUYHO YCEPEAHCHUMU
HOpPMaTHUBaMH BiJIITOBITHO JI0 CTaTi Ta BIKy [4].

He 3Bakaroum Ha BUCOKY MOIIMPEHICTD Ta MOMYJIIPHICTH BU3HAYECHHS Ta OILIHKU CTaHy (DI3UYHOTO
30pOB’s, MpobriemMa MHOro HAyKOBOIO CYNPOBOAY HE MOKE BBAKATHUCS OCTATOUHO PO3B’S3aHOIO.
AKXTYyaJIbHICTh TIPECTABICHOT HAYKOBOT ITPOOJIeMH, Ti 3HAYYIIICTh ISl TEOPii 1 MPAKTUKK TICUX0DI310J10T1i
BHU3HAYMJIA BUOIP TEMH CTaTTI Ta JJO3BOJIMIIM C(HOPMYITFOBATH METY Ta 3aBJIaHHs POOOTH.

Mera. ChopmyBatu ysBy Mpo iH(MOPMAIIHO-TEXHOJIOTTYHE 3a0e3MeueHHs] Ta IMOKa3aTH
MIAXOAM IO BU3HAYCHHSA MCUX0(]I31070TIUHUX XapaKTEPUCTUK CTaHy (DI3UUHOTO 3/I0POB’SI JIFOMHH.

Mertonu pociuimxenHs.. Jlns  peanmizamii MeTH BUKOPHUCTOBYBAIM HACTYIHI METOJIH:
010,TI0CeMaHTHYHUN — JUIST BU3HAUCHHS IPOOJIEMHOTO TOJIS JOCTIPKEHHS Ta OTPUMAaHHS 3arajibHOTO
YABJICHHS PO CTYIIHB PO3POOJICHOCT1 AOCH1IKYBaHO1 mpobaemu. Posrisinyro moHorpadii, quceprartii,
CTaTTi y CHeliali30BaHUX JKypHalaX, 30IpHUKM HAYKOBHX Mpallb Ta MaTepiaau KoH(epeHIIii, a TaKoxK
iH}opMaliiiHi pecypcu Mepexi «lHTepHeT»; 1Sl BUSHAUCHHS TIEPCIEKTUBHUX HANpPSMIB JOCTIDKEHb Yy
chepi (izuyHOTO 370pOB’ST 3 peanizaliclo METOAY aHalli3y KIIOYOBHX CIiB Ta aHali3 MPsMOTO
UTyBaHHs 3a Matepianamu 6a3 Web of Science Core Collection (WoS), Scopus a Pubmed.

PesyabTatn  gocaimkeHHsi.  BusiBneHo  BiACYTHICTH  IH(OpPMaliHO-TEXHOJIOTTYHOTO
3a0e3MeyeHHs Ta 3aCTOCYBaHH MICUX0(1310JI0TYHUX XapaKTEPUCTHUK JUIs BU3HAYEHHs CTaHy (Pi3UYHOTO
3JI0pPOB’Sl, METOJIIB MOHITOPHHT'Y MOP(O-(PyHKIIOHATBHUX MOKa3HUKIB, NPUIATHUX JUI BAKOPUCTAHHS
M1 Yac JIKyBaHHA , peabiniTallii Ta TpeHyBaHHA. Y psiii poOiT 3arponoHOBaHa TEXHOJIOT I 00'€KTUBHOT
OLIIHKM CTaHy (hI3UYHOTO 370pOB’s maificHTa [2]. Bona 3acHoBaHa Ha iH(OpPMAIITHO-TEXHOIOTIYHOMY
nporeci, mo 3a0e3nedye BH3HAUEHHS IapaMeTpiB, LI0 BHUKOPHCTOBYIOTH JEKUIbKA IMOPTATHBHUX
NpUIAJIiB Ta IHHOBAIIMHUX cHcTeM. TexHosoris anpoOoBaHa B mpolieci peadutitarlii XBOpuX, sK 3aci0
KOHTPOJIIO B TIPOIIEC ICUXO/AIarHOCTUKH Ta TicuxoTepartii [5, 6].
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I'onoBHOIO MeTOIO 11i€l poboTH OyB aHali3 ICHYIOYMX METO/IB OLIHKU (Pi3UYHOTO 3A0POB’S
Ta po3poOKa KOHLEMIl IHTErpaJibHOTO TMOKa3HUKA 370pPOB’S, SKUH OM BpaxOBYBaB MHOXKHUHHI
nmapaMeTpu OpraHiaMy Ta 3a0e3nedyBaB OUIBII TOYHE iX BH3HA4eHHsA. Lleli moka3HWK Mae
MOEJHYBAaTH AaHTPONOMETPUYHI, TICUXOJIOTIYHI, (i3ionoriuni Ta ajanTamiiHi (akropu, M0
JO3BOJIMTH MIABUIIATH TOYHICTh TPOTHO3YBAaHHS PHU3UKIB XPOHIYHUX 3aXBOPIOBaHb Ta
IHIMBIoyaTi3yBaTH MIIX0AU A0 3J0POBOTO CIIOCOOY SKUTTSI.

CyyacHa MeaunuHa Ta (i3i0JIOTiE AaKTUBHO PpO3BUBAIOTH METOJIM OIIHKH (Pi3UIHOTO
3I0pPOB’S, OCKUIBKM HAsSBHICTh TOYHUX 1 HAJIIWHUX ITOKA3HUKIB € KIOYOBOK YMOBOKO JUIS
MpoQLTaKTUKKA 3aXBOPIOBAaHb, PO3POOKH TEPCOHATI30BAHUX MporpaM (i3WYHOI aKTUBHOCTI Ta
OILIIHKU PU3HKIB XpPOHIYHOT XBOpOoOH [2].

Tpaguiiiiai MeToaM OLIHKM 310pOB’sl, Taki K iHAekc Macu Tina (BMI), cniBBinHOIIEHHS
tanii 1o creron (WHR) ta BigHomenns tanii 1o pocry (WHIR), mupoko BUKOpHCTOBYIOTBCS Y
MEMYHIN TPAKTUII JUIsl OLIHKU CTaHy (I3UYHOTO 370POB S, ajleé MalOTh HU3KY HEJIOJIKIB!

- He BpaxoByI0Th po3mo/I1 )KUPOBOi Ta M’s130BO1 MacH (Harpukiaj, Bucokuit BMI moxxe maTu sik
JIIOJIMHA 3 OXKUPIHHAM, TaK 1 aTJIET 3 PO3BUHEHOIO0 MYCKYJIATYPOIO).

- He omiHoOOTh aganTauiiHU{ MOTEHIIA]d OpraHi3My, TOOTO 3JaTHICTh O CcaMOperyisuii Ta
MIPUCTOCYBAHHS 0 HABAHTA)KCHb.

- He 6epyTh 10 yBarn KOMIUIEKCHHUI CTaH 370pOB’s, BKJIIOUAIOUN COIIANbHI, TICUX0(1310J0T14HI Ta
byHkiioHanbHi napamerpu [2].

Tomy 3 orsay Ha 111 HEJIOMMIKH, po3po0Ka IHTETPATBHOTO MOKAa3HUKA 370POB sl € HEOOXITHOO TS
3a0e3MeyeHHs OUTbII TOYHOTO aHaNi3y (PYHKIIOHABHOTO cTaHy opraHidMy. HoBiTHI migxoau, Taki sk A
Body Shape Index (ABSI) Ta Body Roundness Index (BRI), € 6inbinn qyTiMBUMY [0 JOKATI3ALIT XKUPY Ta
MeTa0OIYHUX PHU3HKIB, OJTHAK BCE IIE HE € yHiBepcaTbHUMHU. OKpIM IIHOTO, CydacHi JOCIIHKEHHS
MPOTIOHYIOTh  OaratopakTopHi MaTeMaTHYHI MOJEN, SKI BPaxOBYIOTh aJaNTallliHANA TOTEHITIAT
OpraHi3amMy Ta CUCTEMY MOHITOPHUHTY Ha 0CHOB1 MibkHapoHUX ctaHmapTiB (ICF).

TakuMm YMHOM, BHUBYCHHSI Ta TOPIBHSHHS PI3HUX METOJIB OIIIHKA 3JI0POB’S, a TaKOX
po3poOKa IHTErpajlbHOTO TMOKa3HWKa, M0 00'enmHye (i3iosoriydi, OlOMEXaHI4HI Ta CoOIllaidbHI
(dakTopu, € aKTyalbHUM HAYKOBUM 3aBJIaHHSM, SK€ MOXKE CYTTE€BO MOKpPAUIUTH MIIXOIH [0
MOHITOPHUHTY Ta MPO(UIAKTUKH 3aXBOPIOBAHb.

Tpamuuiiini miaxoan ouiHKM (pi3MYHOIO 310POB'sl 3aCHOBAaHI HA BU3HA4eHI [Haekcy
macu tina (BMI — Body Mass Index) [3]. IIpeacrasiena ¢hopmMyiior Ta METOMKA PO3PAXYHKY:

Maca (xr) .
Ilefi mNOKa3HUK IIMPOKO BUKOPHCTOBYETHCS MJI BHU3HAUEHHS CTYIHEHS OXHUpIHHSA abo
nedinuTy Macu Tina (tadm.1).

Tabmuus 1.
Kaacudikanis ingexcy macu tijsia 3rigno 3 BOO3
Kareropis Hianazon BMI (kr/m?)

Hediumut macu Tina <185

Hopma 18.5-24.9
Hanmipha maca tina 25.0-29.9
Oxxupinns I crynens 30.0-34.9
Oxxupinns I ctynens 35.0-39.9
Oxxupinns 11 crynens >40.0
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IlepeBarn BMI: mpocToTa Ta MIBUAKICTH PO3paxyHKY, BUKOPHCTOBYETHCS Y BCbOMY CBITI,
IO JIO3BOJISIE TOPIBHIOBATH JaHi MDK KpaiHamMH, KOpENIo€ 3 PHU3HKOM CEepLEBO-CYANHHUX
3aXBOPIOBAaHb Ta META0OIIYHUX MOPYILEHb.

Jlo nenonikieB BMI Mo)kHa BiHECTH: HE BPaxoBYe CKiaj Tina, BUCOKui BMI Moxke MaTH sk
JIOIMHA 3 OKUPIHHAM, TaK 1 aTjeT i3 pO3BUHEHOI0 MYCKYJIATYpOIO, HE OIIHIOE PO3IOJALT KUPOBOI
TKaHWHH, 10 € BXJIMBUM JUIsl TIPOTHO3YBAHHS KapioMeTabO0JIIYHUX PU3HKIB, HE BPAXOBY€E BIKOBI,
CTaTeBi Ta €THIYHI 0COOIMBOCTI.

CniBBinHomennst tajii 10 creron (WHR - Waist-to-Hip Ratio) [4]. ®opmyna Ta
OxpyssicTs Tanl (cm) |

MeToanka po3paxyHky: WHR =

OxpysHicTs creros(cn)’
WHR  BUKOpHUCTOBYETbCS A  BHU3HAUEHHS  PO3MOAUTY  JKUPOBOI  TKaHUHWU:

"a0nykononi0HUI" THN (a0JOMIHAJIbHE OKMPIHHA) — *KUP BIIKJIAJA€ThCS MEPEBAXKHO B 00IacTi
KUBOTA, 110 MIJBUILYE PU3UK CEPLEBO-CYIMHHUX 3aXBOPIOBaHb, AlabeTy 2 TUIY Ta 1HCYJIbTIB;
"rpymonoAioHuil" TMI (KUp HAKOMUYYEThCS y HUKHIM 4acTHHI Tila) — Ma€ MEHIIUHN 3B'A30K 13
KapaioMeTaboIIYHIMHK pU3uKaMu (Tadi. 2).

Tabmuns 2.
Pedepentni 3Hayennss WHR 3rigno 3 BOO3

Crare | Husbkuii pusuk | Cepenniii pusuk | Bucokuii pusuk

Yonosiku | < 0.90 0.90-0.99 >1.00

Kinku <0.80 0.80-0.84 >0.85

IlepeBarm WHR: xparie kopemntoe 3 pU3HKOM CepIeBO-CYyIMHHUX 3aXBOPpIOBaHb, HK BMI;
BpPaxOBY€ PO3MOJLT XKUPOBOI TKAHWHH, IO € KPUTHYHO BAXKJIMBUM VIS OILIHKH METaOOJIYHOTO
pusuky. Jlo Heponmikie WHR mokHa BigHECTH: HE BpaxOBYe 3arajibHy macy Tina. JlronuHa Moxke
Matu HU3bkui WHR, ame mpu mpomy Martv HaJIMIIKOBY Bary, MEHII TOYHUWA y HHU3BKOMY Ta
CepeHbOMY Jlialla30Hax OKUPIHHA.

CuiBBigHomenns tami g0 3pocty (WHtR — Waist-to-Height Ratio) [5]. Iloxasuuk

OKpY*,HITb Tami(cM)

npeacTaBIeHU y BUTIIsAI hopMynu Ta Metoauka po3paxynky: WHER = Spicr(en)
pict(cm

[eit moka3HUK BBaXKaeThCs OUTbIN iHPopMaTuBHUM, HDK BMI Ta WHR, ockinbku BpaxoBye
SIK PO3MOJILT )KMPOBOi TKAHWHHM, TaK 1 3arajibHi1 po3Mipu Tina (Ttadm. 3).

Taomuus 3.
Pe¢epentni 3Hauennss WHtR 3rigno 3 BOO3
WHIR InTepnperanin
<0.40 Jedinut Macu Tina

0.40-0.49 Hopma

0.50 - 0.59 Hanmipua maca tina

>0.60 Bucoxkuii pu3uk 3aXBOpHOBaHb

IlepeBaru WHtR. Kpaie nepenbauae cepueBo-cyuHHi 3axBoproBanns, Hbk BMI ta WHR,
MiIXOIUTh JUIs BCIX BIKOBHMX TpYIH, BKIIOYAIOYM JITeH Ta JITHIX JIOJEH, MPOCTUH y PO3paxyHKy —
"Tamis Mae OyTH MEHIIOIO 3a mosioBHHY pocty”. [lo Hemonmikie WHtR MoxkHa BinHECTH BiJICYTHICTh
€TMHOT MDXHAPOJIHOT TOPOTOBOT IIKAJIM Ta HE BPAXOBYE CTATEBHX Ta €THIYHUX BIIMIHHOCTEH.
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Mu npoBend MOPIBHAHHS TPAJULIIHHUX METOMIB OLIHKK pPIBHA (I3SUUHOTO 3J0POB’S JUIA
TpaJULIHHUX METOIB (Tab. 4).

Tabmuns 4.
IlopiBHSIHHA TPpaAMUITHUX METO/iIB OL[iHKYU pPiBHSA (i3MYHOrO 310POB’
Ianexc OcHOBHI [TepeBaru Henomiku
napameTpu
BMI Bara, 3pict [IpocTui, noctynauit He BpaxoBye ckmap Tina
WHR | Tanis, cterna | BpaxoBye po3noaut sxupy He BpaxoBye 3aranbHy mMacy Tija
WHItR | Tanis, 3pict Haiixpama nporaoctuyna BincytHicTh €q1HOT TOPOTOBOT
TOYHICTh KN

3 Ttabmuui 4 BUAHO, LIO TPAJULINHI 1HAEKCH 3/10pOB'S € KOPUCHUMH Ji MONEepPeAHbOI
OIIHKU (PI3UYHOTO CTaHy, ajie BOHU HE € JIOCTaTHbO TOYHUMHU, OCKUTBKH HE BPAXOBYIOTh CKJIaJ Tila,
piBeHb (I3UYHOT AKTUBHOCTI Ta aJanTallliHUNA MOTEeHII1a.

Jlis OuIbIl TOYHOTO OLIHIOBAHHS (I3UYHOTO 3J0pPOB’S HEOOXIIHO BHUKOPHCTOBYBATH
KOMIIJIEKCHI MMOKa3HUKH, SIKI BPaXOBYIOTh HE JIMINIE Macy Tila, a ¥ meTalosiuHi, ¢i31070TIUHI Ta
(GyHKIIOHAJIbHI XapaKTepUCTUKH opraHizmy. lle MoTHBYe 10 aHali3y CydacHUX IHTETrpalibHUX
1H/IEKCIB, SIK1 OyAYTh PO3TISHYTI HIKYE.

CyuyacHi KoMmmjekcHi iHaekcH ouiHku ¢izmunoro 3mopoB’ss [6]. Tpamuriiini
aHTpornoMeTpudHi mokasHuku, Taki sk BMI, WHR ta WHtR, matoTe 3HauHi 0OMEXKEHHS, OCKUTBKHI
HE BpaxOBYIOTb BHYTPINIHIO CTPYKTYpy Tila Ta pO3MOAUT KUPOBOi Ta M’s30Boi Macu. lle
CIIOHYKAJIO JOCIITHUKIB pO3POOUTH OUTBIIT KOMIUICKCHI 1HAEKCH, SIKI MOXYTh TOYHIIIE OI[IHIOBATH
(GIBUYHMN CTaH JIIOIMHU, BKIIIOYAOYH ii popMy Tisa, piBEHb KUPOBUX BIIKIAJCHBb Ta aJaNTaIliiH1
MO>KJIUBOCTI.

VY wiii crarTi po3rJISHYTO JBA HOBITHI iHAEKCH OIIHKH (i3zuuHoro 310poB’s: A Body
Shape Index (ABSI) ta Body Roundness Index (BRI), siki BpaxoByIOTh HE JHIIIE 3arajibHy Macy
TiTa, a W 0coOMMBOCTI 1 pO3MONLTy, IO J03BOJIsi€E €(EKTHBHINIE IMPOTHO3YBATH PHU3HUKH
3aXBOPIOBAHb.

A Body Shape Index (ABSI) [7]. ®opmyra Ta Mertoawka pospaxyHky ABSI 06ys
3aMpoIOHOBAHUM IS KPAIIOTO PO3yMiHHS BIUTUBY a0IOMIHAILHOTO OXUPIHHSA Ha 310poB’s. ABSI
BpPaxoOBY€ OKPYKHICTb Taii, OCKUIbKM caMe el MOKa3HUK € CUIBHUM IPEAUKTOPOM CEpLEBO-

CYAUMHHUX 3aXBOPIOBAHb Ta CMepTHOCTi. CDopMyna ABSI Burnsigae tax:
OxpysHicTE Tamil,

ABSI = ————,
BMI3x 3picT2

ne: OKpyXHICTb TaJil BUMIPIOETbCSA B METpax, 3picT — y MeTpax, Ta BMI — inaexc macu Tina.

ITepeBarn ABSI y Tomy, 1110 BiH BpaxoBYye He TUIbKHM Macy Tila, aje i ¢opmy Tina, BUCOKa
MIPOrHOCTUYHA I[IHHICTh IIOJ0 CEPLEBO-CYAMHHUX 3aXBOPIOBaHb Ta 3arajlbHOI CMEPTHOCTI, MOXeE
3aCTOCOBYBATHCS Yy KIIHIYHIA HpakKTHUIll JUIS PaHHBOI JiarHOCTUKK pu3uKiB. Jlo Henmomikie ABSI
cimig  BigHectn  DopMmyna  JOCHUTh CKJIagHa sl PYYHOTo  pO3paxyHKy. BincyTHICTb
3arajIbHONIPUHHATUX pedepeHTHUX 3HAa4yeHb, W0 YCKJIAJHIOE IHTEPIPETALil0 Pe3yJbTaTiB.
ITotpeOye Bepuikallii y pi3HUX €THIYHUX IPYNax Ta NOMYJIALIsAX.

Body Roundness Index (BRI) [8]. ®opmyna Ta meromuka po3paxyHky. Body Roundness
Index (BRI) BukopucTtoByeThCS A OIIHKM (OPMH Tila Ta PO3MOJLLY XKMPOBOi TKaHWHH. BiH
JI03BOJISIE OLIIHUTH PU3HMK 3aXBOPIOBAHbB, MOB'SI3aHUX 13 a0IOMIHATBHUM OXKUPIHHAM, Ta KOPEIIOE 3
MeTabouHUME nokazHukamu. @opmyna BRI Bu3HauaeThCst HACTYTHUM YMHOM:
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OKpyXHICTb Tanii

BRI = 364.2 —3655% [1—( 2

m X 3picT

ne: OKpyXHICTb Tallii Ta 3pICT — y MeTpax.

IMepeBaru BRI y Tomy, mo Bin 6inbmn Tounuii, Hbk BMI ta WHR, y nporno3yBaHHi pu3uKy
Kap1ioMeTaboIIYHIX 3aXBOpIOBaHb. BpaxoBye (Gopmy Tina, a HEe JUIIE CHIBBIIHOIIEHHS OKPEMHX
nmapamMeTpiB Ta Ma€ 9iTKi Tpajaiii Aus owiHKW cTany 3m0poB's. Hemomiku BRI y Tomy, mo BiH
notpedye JOAATKOBUX IOCTI/DKEHb s Bepu@ikamii y pi3HMX BIKOBHX Tpynax Ta IMOMYJISIH.
BincyTHICTh MIMPOKOTO BIPOBAUKCHHS y MEIUYHY NMPakTHKY. [loTpedye MToMaTKOBUX KITIHIYHHUX
TAHUX JUIS TOBHOIIHHOT OLIIHKY PU3HKIB.

Hamu npoBenenuit nopiBHsuibHMM aHamis ABSI ta BRI wmetoniB omiHkM piBHS (QI3UYHOTO
310poB’s (Tadm. 5).

Tabmus 5.
MopiBusabauii ananiz ABSI ta BRI

[TapameTp A Body Shape Index (ABSI) Body Roundness Index (BRI)
OcnoBHa ifest | Ominka Gpopmu Tina yepe3 OKpYyKHICTh | BpaxyBanHs ¢opmu Tina Ta po3moaury

tanii BinHocHo BMI Ta 3pocty KUPY
I'onoBHi Kpame orninroe abgoMinanbHe BpaxoBye popmy Tina, a He uIIe
nepeBaru OKHPIHHS Ta HOTO PU3HKHU Macy
INomoBHi BiacyTHicTh cTaHmapTHUX He BripoBakennii y MacoBy KITHIYHY
HEJIOJTIKH pedepeHTHUX 3HAYCHB MPaKTUKY
[Ipornoctruuna | Bucoka mist kapaio-MeTaboaiaHuX Buma, aixx y BMI ta WHR
TOYHICTh PHU3HKIB

3 Tabnuiri 5 BUIHO, IO Cy4acHI METOJIM JOCIDKEHHS Ta 1HAeKcH, Taki sk ABSI ta BRI, €
3HAYHUM KPOKOM BII€pe] y MOPIBHSAHHI 3 TPAIULINHUMU METOJaMH, OCKUIbKH BOHH JO3BOJISIOTH
OIIHIOBATH HE JIMIIE 3arajlbHy Macy Tina, a ¥ ii posmoaur. ABSI € kpamuMm y mporHo3yBaHHI
KapIOMeTa00JIYHUX PU3UKIB, OCKUIBKHM BPaxOBYE OKPYXKHICTh Taiil BITHOCHO pocTy Ta BMI.
Bonnouac, BRI € Ouibml 1HTYITHBHUM, OCKUIBKH J03BOJISE OI[IHUTH 3arajibHy OKPYIJIICTh TiIa Ta
JIOKaNi3alliio KUPOBUX BifkiaaeHb. OOuaBa HAEKCH BCe 1€ MOTPEOYIOTh T0IaTKOBUX JOCTIIKEHb
Ta IIMPOKOTO KJIIHIYHOTO BIPOBAHKEHHS, MPOTE iX BUKOPUCTAHHS JI03BOJISIE MIABUIIUTH TOYHICTh
OIIIHKH 37I0POB'Sl y MOPIBHSAHHI 3 TPAJUIITHUMU METOJAMH.

Y nomanmpmioMy MU OyaeMO pO3TISAAaTH KOMIUIEKCHI MIAXOAU JI0 OLIHKH (HI3UYHOTO
3I0poB’s, sKi 0a3yroThcsi Ha OararodakropHoMy aHanizi (izioJoriyHux, OIOXIMIYHHX Ta
aJanTalifHUX MapaMeTpiB.

Ouinka 310poB'st 3a ¢isiosorivnumu napamerpamm [9]. Cran (izuyHoro 370poB’s
CTYIACHTIB € Ba)JJIMBUM TOKa3HUKOM SIKOCTI JKHTTA Ta MaiOyTHBOI Mpale3laTHOCTI MOJIOJIOTO
MOKOJIIHHSA. Y 3B’A3KYy 3 IIUM y Cy4acHUX JIOCIIKCHHSIX BHUKOPUCTOBYIOTHCS KOMIUIEKCHI METOIU
OIIIHKK (IBUYHOTO CTaHy, IIO0 JO3BOJSIOTH BHUSBUTU paHHI BIAXWICHHS BiI HOPMH Ta
3alpONOHYBATH €(PEKTUBHI 3aX0M VIS iX KOPEKIIii.

OmHuM 13 Takux AociipkeHb € pobota [10]. B Hilf MpomoHyeTbcs METOJMKA OLHIOBAHHS
(GI3MYHOrO CTaHy CTYJIEHTIB Ha OCHOBI (Di310JIOTIYHMX TECTIB Ta aHAN3y 3MiH y iX IOKa3HUKax
NPOTATOM HaBYAILHOTO poKy. OIiHKa (i3UYHOTO CTaHy CTYJIEHTIB 3/1iiiCHIOBaIacs 3a JOIIOMOro0 cepii
TECTIB Ta (Hi310JIOTIYHUX BUMIPIOBaHb, SIK1 JO3BOJISIOTH KUTBKICHO OLIHUTH PiBEHb (i3MYHOT MiITOTOBKH
Ta 3araJbHOTO CTaHy 3710poB’s. OCHOBHI MOKAa3HUKH, 10 aHaniRyBaiucs: CeplieBO-CyJMHHA CUCTEMA:
gactota cepreBux ckopodeHb (UCC) y craHi CHOKOIO, apTepianbHUil THUCK (CHUCTONIYHUM Ta
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miactoniuyauii), Tect Pyd'e mms omiHkM (yHKIIOHATBHOTO CTaHY CEpLEBO-CYJUMHHOI CHCTEMH 3a
nonomororo BuMiptoBanHs UCC micnst HaBaHTaKeHHS. JlMxanbHa CHCTEMa: KUTTEBA €EMHICTh JIETCHb
(K€EJI) — Bu3Hauyae eeKTUBHICTh AMXaNbHOI cuctemu; TecT LllTanre — BUMIpIOBaHHS yacy 3aTPHUMKHU
JMXaHHA Ha BAMXY; TecT ['eHul A7 BUMIPIOBaHHS 4acy 3aTPHMKHU JWMXaHHA Ha BUIMXY; M’s30Ba
CHCTEMa JIOCTIPKYBaJIacs: TMHAMOMETPIs KMCTI — OIIHKA CHJIM M SI31B KHCTEH PYK 1 3araibHa (hi3uuHa
MpaIe3IaTHICTh — BHU3HAYAETHCSA 3a pe3yjibraramMu (PBUUHHMX TecTiB, iHAekc Macu Tina (BMI).
Po3paxynox BMI m1st o1iiHKM BiITOBITHOCTI MacH Tijia CTYJEHTIB 10 HOPMAaTUBHHUX 3HAYCHb.

Kpurepii oninku ¢izngaoro crany. Ha oCHOBI OTpuMaHMX JaHUX CTYISHTH OyIW MOJUICHI
Ha TPH TPYINH 32 piBHEM (I3UYHOTO CTaHY:

Bucoxuii pigenv hizuunoeo 300p0o8's — CTyJICHTH 3 HOPMATLHUMH TTOKa3HUKAMH BCIiX TECTIB,
XOPOLIO0 a/lanTaIll€l0 CepleBO-CYANHHOT CHCTEMH Ta BUCOKUMU (Pi310JIOTTYHUMU PE3EPBAMHU.

Cepeoniti  pigenv izuunoco 300pos8'ss — CTYACHTH 3 HE3HAYHUMHU BIIXWICHHSMU Y
(GYHKIIOHAIBHUX TMOKAa3HUKaX (HANpUKIaA, MIABUIICHUM MYJIbC y CTaHI CIOKOK a00 3HMKEHHS
mparne3/1IaTHOCTI 3a TecToM Pyd’e).

Hu3sekuti pisens @izuunoco 300pos's — CTyACHTH, y KX BHUSIBIECHO CEPHO3HI BIAXUIECHHS Y
CepLEeBO-CYANHHIN a00 TuXaiabHIN CUCTEMI, HEOCTaTHIO (QI3UYHY MIArOTOBKY a60 Bucokuii BMI.

[TopiBHSIHHSL pe3yabTaTIB TECTyBaHHS Ha IOYATKy Ta HAMpPHUKIHI[I HAaBYaJIbHOTO POKY
J03BOJIMJIO BUSIBUTU JUHAMIKY 3MiH Yy (PI3MYHOMY CTaH1 CTYJEHTIB:

Tokasnuxu cepyeso-cyounnoi cucmemu: Cepennii Tect Pyd'e mokpammuses 3 8.21 mo 8.24,
0 CBIAYUATH MPO HE3HAYHE TMOKpAIIeHHS afanTarii 70 (I3MYHUX HABAHTAKEHb. Y CTYJCHTIB 3
HU3BKUM piBHEM (DI3UUHOTO 37I0pOB’s 3a(1KCOBAHO MIABUIICHUH apTepialbHUM THCK Ta MOBUIbHIIIE
BimHoBIeHHA YCC 1miciia HaBaHTaKEHHS.

Juxanvna cucmema: Yac 3atpumku nuxaHHs 3a TectoM [lTanre 3pic 3 20 1o 22 cexyH, 1m0
BKa3ye Ha MOKpalleHHs afanTtauii AuxanbHoi cuctemu. llokpamienHs 3a Tectom ['eHul Takox
CIIOCTEPIranocs y TPYMH CTYJEHTIB 13 CEpeIHIM Ta BUCOKUM PIBHEM (DI3UIHOTO 370POB'S.

M’sa306a cuna ma ¢hizuuna npayezoamuicms: JIAHAMOMETPUYHI TTOKa3HUKH y CTYICHTIB
3pociu Ha 5-7%. ®i3MYHA Tpane3laTHICTh Y TPYMU 3 HU3BKUM PIBHEM 370pOB’S 3allUIIaiacs
HE3MIHHOIO, 10 CBITYUTH PO HEOOXITHICTh KOPUTYBaHHS (DI3UYHUX HABAHTAKCHb.

Inoexc macu mina: cepennii BMI 3MinuBcs He3HauHo, ajne y 12% CTYIeHTIB 3 TOYaTKOBUM
HagmukoBuM BMI croctepiranocst 3HM)KeHHsI Baru, M0 CBITYUTH IPO MOKPAILIECHHS XapuOBUX
3BUYOK Ta (I3UYHOT aKTUBHOCTI.

Mu npoBenu TMOPIBHSUIBHUN aHali3 TPAJUIIMHUX METOJIB JOCITI/DKEHHS Ta OIHKA CTaHy
(I3MYHOTO 37I0POB’S 3 OIHKOI (DI3UYHOTO 370POB’SI CTYACHTIB, IO OYJIM MPOBEACHI 3 JOIMOMOTOK0
BMI, WHR, WHtR. B pe3ynbraTi aHamizy MOXHa KOHCTaTyBaTH, 10 TMOKA3HUKW 3JI0POB’S sIKi OyJIu
oTpumMani 3a nornoMororo meroguk BMI, WHR, WHtR He BpaxoByroTh (pyHKITIOHATBHI OCOOIMBOCTI
oprauisMy Ta afanTauidHi MoxiuBocti. Hampuxnaa: BMI He nae indopmauii mpo ¢iBUyHY
BUTPUBAIIICTh, TOMI K TecT Pyd’e no3Bomsie BU3HAUUTH e(EKTUBHICTH POOOTH CEpLEBO-CYAMHHOT
cucremu. WHR Ta WHIR o1iHIOIOTE JHIlIe po3moail )UpoBOi TKaHWHU, Toal sk JKEJI ta Tectn
3aTPUMKH JWXaHHS J03BOJISIIOTh BU3HAYMTU PIiBEHb (DYHKI[IOHATBHOTO CTaHy JAUXAIbHOI CHCTEMH.
Tectn nuHAMOMETpIiS Ta BUTPUBAIICTH JIO3BOJIAIOTH OIIHUTH PIBEHH M S30BOI MiATOTOBKH, IO HE
BiI0OpaXKa€ThCs y )KOAHOMY 3 TPAAUIIIMHUX aHTPOIOMETPUYHHX 1HAEKCIB 3/10pOB’s1.

Takum yMHOM, BUKOPUCTaHHS KOMIUIEKCHOTO TECTYBaHHS € OUIbII IHPOPMATUBHUM JUIS OL[IHKU
(bI3MYHOTO 3/10pOB's, HDK 3aCTOCYBAaHHS JIMIIE PO3PAXYHKOBHX 1HIEKCIB MacH Tu1a. Di3i0JI0TiuHI TeCTH
ta BuMiptoBanHs YCC, AT, XK€EJI, Tect Pyd'e, nunamomerpis € OUIbII TOYHUMU METOJIAMHU OLHKU
(GI3MYHOTO 37I0pOB’S, HDK TPAAMLIMHI AHTPONOMETPUYHI MOKAa3HUKH. CHcTeMaTWdHe TEeCTyBaHHS
JI03BOJISIE BIZICTEXKYBATU 3MIHU Y (DI3MYHOMY CTaHi OOCTEKYBaHUX Ta €(PEKTUBHICTh MPOPLUIAKTUIHUX
3axomiB. JIns  KOMIIEKCHOTI  OLIHKM — 370pOB'S  HEOOXiAHO  MOE€IHYBATH  JOCIIDKEHHS
MOpGhOYHKIIIOHATEHIX TOKa3HUKIB 3 (DI3I0JOTIYHIMU TECTaMH, IO JIa€ 3MOTY OTPUMAaTH OUIbII
JeTalbHy KapTUHY (PYHKLIOHAJIBHOTO CTaHy Ta (pi3UYHOTO 370POB’Sl OPraHi3My.

Pe3ynpraTy, 10 OTpUMaHi HaMU MiATBEP/UKYIOTh HEOOXIAHICTH PO3POOKH IHTErpalbHOTO
MOKa3HUKa 3/I0pOB's, KU OW BKJIIOYAB HE TUIbKM IMOKAa3HUKU Macu Tila, ane H (¢i3ioioriuHi
napameTpH, aJanTamiifHi MOKJIMBOCTI Ta PYHKIIOHAJIBHUN CTaH OpraHi3my.
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VY 1miif cTaTTi MU HaMarajaucs Po3rIsSHYTH MaTeMaTUYHI MOJENi Ta MDKHAPOJIHI MIXOU 10
IHTETrpaJIbHOT OIIHKY 310poB’s. Cepes MPONOHOBAHUX METOIIB JOCIIIPKEHHS Ta OI[IHKH (DI3MIHOTO
3JI0pOB’sl YiIbHE MiCIIe 3aiiMae METOMKA JIOTIKO-MaTEMaTUYHOT MOJIeNi OLIHKH 370pOB's. OqHUM 13
MEPCHEKTUBHUX TIIXOAIB 10 OIIHKMA (DI3MYHOTO 3JI0POB'S € BHUKOPHCTAHHS MAaTEMaTUYHOTO
MOJICITIOBAHHS, IO JIO3BOJISIE KUIBKICHO OLIHUTH CTaH OPraHi3My Ha OCHOBI MOTO ajanTamifHUX
MOXJIMBOCTEH.

B nmocmimkenni [11] 3anmpomnoHOBaHO JIOTIKO-MaTeMaTHYHY MOJIENb BU3HAYCHHS PIBHS
(GI3MYHOTO 370pOB's, KA IPYHTYETHCSA HA 3aXMCHO-aJaNTAI[liHUX Ta KOMIICHCATOPHHUX PEaKIIisaX
oprasizmy. 3riiHO 3 Ii€f0 MOAEIUTIO, (pi3MYHE 30POB’ST BUSHAYAETHCSI HE MPOCTO SIK BiICYTHICTH
XBOpOOH, a sIK (QYHKIIOHATBHUI CTaH OpraHi3My, IO XapaKTEPU3yETHCS 3MATHICTIO aIalTyBaTHUCS
710 30BHIMIHIX YMOB. OCHOBHUMU 1HJIMKATOpaMH CTaHy 3JI0pOB'A €: 3aXMCHO-aJaNTalliiHl peakiii
OpraHiaMmy, siki 3a0e3medyloTb FrOMeocTa3 Ta KOMIIEHCATOPHI MEXaHI3MH, 1110 aKTUBYIOTHCS NpU
nopyueHHs X QyHKIIN (Hampukiaj, y BUMAAKY MaTojoriuHuX craHiB). L1 mporecu 103BOMISIOTH
pO3IIIAIaTh 370pOB’S SIK AMHAMIYHY PIBHOBAry MK aJanTallifHUMU MOKJIMBOCTSIMHU Ta BILUIUBOM
CepeIoBHUIIIA.

MeTtoiuka MaTeMaTHYHOTO MOJEIIOBAHHSA Ta OLIHKAa ()I3MYHOTO 370pOB'sS B LI Mojenl
0a3yeThCcsl Ha IHTETpaJIbHOMY PIBHI aJanTamiifHOTO TOTeHMiany. sl bOTO BHKOPHUCTOBYETHCS
MareMmatudHa popmyna:

LFH = LFHypqx — LFHggqp: + LFH oy
ae:
LFH - pisenb ¢izuunoro 310pos’s;; LFH,,,, - MakcuManbHui noteHmian 310pos's; LFHg g4, -
BTPaTH 3JI0pOB'A 4epe3 aganrtauiidi Mexanismu; LFH ,n,, - BIIHOBICHHS 3J0POB'A 3a PaXyHOK
KOMIICHCATOPHUX MEXaHI3MIB.

I1s mMonenb n03BOJSIE BU3HAYAaTH, HACKUIBKU €(EKTUBHO OPraHi3M NPUCTOCOBYETHCS 0
HaBaHTAXEHb Ta SKI PE3EpPBHI MOXJIMBOCTI BIiH Mae. J[msi KUTBKICHOT OIIHKM aJamnTalliiHOTO
MOTEHI1aly BUKOPUCTOBYIOTbCA IOKAa3HUKU CEPLEBO-CYAMHHOI CHUCTEMH (4acToTa CEepLEBHUX
CKOPOYCHb Yy CIOKOi, Yac BITHOBJCHHS IICJsI HABAaHTAXEHHS), a TaKoX (YyHKIIOHAIBHI
napaMmeTpu (KUTTEBA EMHICTH JIeT€Hb, piBeHb (i3WYHOT mpare3gaTHocTi). Ha ocHOB1 Moaeni Oymu
BH3HAUCH1 MIICTh PIBHIB (I3UYHOrO 3I0POB’s, IO BIAPI3HAIOTHCS 3a CTYMNEHEM ajanTaiii
opraHizmy (Tabm. 6).

Tabmuns 6.
PiBHi (pi3MyHOr0 310pOB’H 32 CTYNIEHEM ajanTauii Opratizmy

PiBens 3m0poB'st XapakTepucTtuka

1. Bucoxkuii piBenb (HopMma) Oprani3M JIeTKO aJanTyeTbcs 10 HABAHTAXEHb, BIICYTHI CKapTru

2. Jlobpe 310poB'st HopwmanpHi mokazHuku (QyHKI[IOHATbHUX CUCTEM, HEBETTUKE
HABaHTAXXCHHS HE BUKIIMKAE 3HAYHOTO CTPECY

3. 3a0BUIbHE 3/J0POB's BusiBISI0TECS. OKpeMi BIIXUIIEHHS, MOXKJIUBI TEPIOANYHI CKapru
Ha BTOMY
4. IlorpanuyHuii cran Oprani3Mm 3HaXOJUTbCS B KOMIIEHCOBAHOMY CTaHi, aje Mae

oOMeXeHn afanTaliiHui MOTEHIIAN

5. dyHKIIOHATBHI HasBHicTh mopymieHb poO0TH OpraHizmy, 110 MOKYTh IPU3BECTH
MOPYIICHHS 710 3aXBOPIOBaHb
6. [Tatonoriunuii cran BucHaxxeHHs ajanTauniiiHOro NoTeHIiany, HassBHI 3aXBOPIOBAHHA,

notpeda B JIIKyBaHHI
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Le#t minxin M03BOJISIE HE TUTHKK OLIHUTH MOTOYHHWM CTaH JIOAWHH, ajie¢ W CIPOTHO3YBAaTH
MO>KJIMBI PU3HKH PO3BUTKY 3aXBOPIOBAHb.

VY nopiBHSAHHI 3 TpaAULIHHUMHE iHAEKcaMu (i3muHOrO 370pOB’s, Takumu sk BMI, WHR Ta
WHtR, wmarematnyHa MoJeidbh aJalTaIifHOTO TIOTEHIIAly Ma€ psJ [epeBar: BpPaxoOBYeE
(GyHKIIOHATBHI OCOOJIIMBOCTI OpraHi3My, a HE JIMIIE Macy Tila; O03BOJISIE MPOTHO3YBATH PU3UKU
3mopoB’s, Toni ik BMI mpocro knacudikye macy Tina 0e3 ypaxyBaHHS aJalTallifHOTO CTaHy;
MIIXOAUTh I JHHAMIYHOTO MOHITOPHHTY, OCKUIBKH BKJIIOYA€ 3MIHHI IMapaMeTpH, IO 3aJIeKaTh
BiJ (izmunoi akTUBHOCTI. [IpoTe, Taka Moaenbh Mae 1 meBHI 0OMEXEHHS: BOHA OTPeOye ETaTbHOTO
300py MaHUX, MO YCKIAIHIOE i BUKOPHCTaHHA O3 CIemialhbHOro OONaTHAHHS; BIACYTHICTH
yHiIQIKOBaHOT MIKaJM OIIHKW, sfKa O O3BOJSUIA CTAaHIAPTU3YBATH PE3YAbTATH MDK PI3HUMHU
rpynaMu 00CTeXyBaHHX.

Takum 4YMHOM MOHA y3arajJbHUTH, 110 JIOTIKO-MaTEMAaTUYHUHN MIAX1 O OIIHKH (I3UIHOTO
30pOB's € OUIbII TOYHMM, HDK TpaJMLINAHI 1HJEKCH, OCKUIbKM BpaxOBYIOTh aJamTaliiiHl Ta
KOMIICHCATOpHI MEXaHI3MU OpraHi3aMy. 3alporiOHOBaHA KiIacH(IKallisl T03BOJISIE PO3MOAUISTH
J0JIeH 3a piBHEM (PI3SUYHOTO 3/I0pOB'S Ta BUSBIATH PU3MKH PO3BUTKY 3aXBOPIOBAHb LIE JI0 MOSBU
KIIHIYHUX CHUMNOTOMIB. BuKopucTaHHS MaTeMaTHyHUX Mojeiaed Moxe OyTh e(eKTHUBHUM Y
MPOrHO3YBaHH1 ()I3UYHOTO CTaHy, IO BIIKPUBA€ MEPCIEKTUBH X 3aCTOCYBaHHS y CHOPTUBHII
MEIUITIMHI, TPOPUIAKTHIHIN MEAUITNHI Ta peaburiTarrii.

Y poboti Amnanmacenko [. [14, 15] moxkaszano, mo oIiHKAa (PI3UYHOTO 3A0POB’SI TIO
AHTPOTIOMETPUYHUM TIOKa3HUKAM 1 CTaHJaapTaM jaae Mmajio iHdopmarii gae mamo iHpopmarlii mpo
CTIMKICTh OpraHi3My J0 HECHpUATIMBUX (akTopiB cepefoBuina. B Toil yac sk Oyno mokazaHo
BHINE, caM€ Ied METOJMYHUM MiAXiA 0 I[hbOTO Yacy 3HAWIIOB HAWOUIbIIe BUKOPHCTAHHS Yy
MIPaKTHI TOCIIJKEHb CTaHy (I3UYHOTO 37J0pOB’s. AJle, METOAMKA OLIHKU (PI3UYHOTO 370POB s, 110
3aCHOBaHa Ha CTATHUCTUYHHUX HOpPMATHBAaX aHTPONOMETPUYHMX MOKA3HUKIB, HEJOCKOHANA TaK SIK
BaroBi Ta JIHIIHI pO3MIpH 0COOM XapaKTEPHU3YIOTh KUTbKICHI XapaKTEPUCTUKUA (HI3UIHOTO 3JI0POB’S
HEJIOCKOHAJI 1 XapaKTepU3ylTh KUIBKICHI 3MIHHM TMPOIECY PO3BUTKY 1 HE MOXXYTh J1aBaTH OIIHKY
SIKOCTI IIbOTO TIPOIIECY, Ud (POPMyBaHHS THUX UM IHIIHUX (YHKIIIOHATILHUX CUCTEM, SIK1 HEOOXITH1 TSt
3a0e3nedyeHHsT 0e3meyHoro (PyHKI[IOHYBaHHS y COIlIaIbHOMY cepenoBuii. KpiM TOro, CTaTHCTHYHI
HOpPMaTUBU 3/1aTHI TNPUXOBYBATH BIAXWJIECHHS Yy CTaHI 3JI0POB’s, SKI 4acTO 3yCTPIYAIOTHCS Yy
MTOMYJIALIT 1 MTOTMAIat0Th Y MEX1 CTATUCTUYHOT HOPMH.

Haromicte Amanacenko ['. [16, 17] oOrpyHTYyBaB METOIOJIOTITYHHMN MIAXIT 1 METOJUKY
OIIHKU (PI3UYHOTO 37I0POB’S MO KUIBKICHUM 1 IKICHUM MOKa3HUKAM HE TUTbKH (DI3MIHOTO PO3BUTKY,
a 1 mcuxodi310J0TITYHUM XapaKTEPUCTUKAM KapaiopecmipaTopHoi cuctemu pizaux [18]. Came nei
METOJIUYHUM TMinxig Moke OyTH edeKTHBHHUM JUIsl TUIAHYBaHHS Ta OOIPYHTYBaHHS 3aXO/IiB
MePBUHHOT TPO(TAKTUKH 3aXBOPIOBAHb Yy 0C10 PI3HOTO BIKY Ta CTaTi.

CyTb METOJIMKHU MoJIsIranga y Tomy, o Oyna 3pobieHa cnpoda CTBOPUTH MPOCTY 1 JOCTYIHY
METO/IMKY, siKa He MoTpedye ckimagHoro oOnamHaHHsA 1 BUTpar dyacy. Cepis JabopaTOpHUX
JOCTIPKEHb 3 BUKOPHCTAHHSAM TMOJBOBHX METOJMK /0 BIIMOBH, TECTyBaHHS (DI3BMUHUX SKOCTEH
JO3BOJIWJIM CTBOPUTU TPOCTY EKCIPEC-CUCTEMY OIIHKH (i3MUHOTO 3710poB’sa. B 110 cucremy
YBIMIILITN: CHJIOBI MOKA3HUKH (KHCTOBA JAMHAMOMETpIs, KI/Maca Tila) )KUTTE€BUN ()KUTTEBA EMHICTh
nerenb — JKEJI, mi/maca Tina), ingexc Pob6incona ("moasiitnuit 1o6yTok") y cnokoi, inaexc Pyd’e,
a TAKOX CTYIIHb 3arpo3U OXUPIHHIO. BCl Moka3HUKK Oyau po3MOJLICHI 32 PAHTOM 1 MPHCBOEHO
NeBHA KUIbKICTh OayliB 3 KIHIEBUM pE3YyJIbTaTOM TECTyBaHHS, a 3arajbHa OI[IHKa TEeCTyBaHHS
iHpOpMyBaa npo piBeHb (PI3UUHOTO 3I0POB’ 0OCTEKYBAHOTO.

Taxkum yMHOM, MPECTaBICHUN IHTETPAIbHUNA MOKA3HUK PIBHS COMAaTUYHOT'O 370POB’SI MOXeE
OyTH YyTIMBUM METOJMYHUM IHCTPYMEHTOM ISl OLIHKHU CTiHKOCTI 6iocucTeMu. B ocHOBY 11bOTO
JOCII/DKEHHS 3aKJIa/ieHl eKCIIepUMEHTaIbHI MOKa3HUKH AHTPOTOMETPUYHUX Ta (YHKIIOHATBHUX
XapaKTepUCTUK (IBUYHOTO 3/I0pOB’sl sIKI peajbHO 3B’s3aHl 3 IHAMBIAYaJbHUM KIIHIYHUMH
MOKa3HUKAMHM 1 MOXKYTb PO3TJISAATUCS SIK AKICHI IHCTPYMEHTH OIIIHKU 1HIMB1yaJbHOTO 3I0POB’S.

V 1iit cTaTTi e NoTpiOHO 3YMUHUTHCS Ha PO3IIII 1€ OHOTO MIIXOAY A0 OILUHKU (hi3MYHOTO
3n0poB’ss — merony ICF, skuil BHKOPHCTOBYETHCS /Ul CTBOPEHHS MEPCOHATI30BAHOTO IHICKCY
3nopoB’ss (PHI — Personal Health Index). 3a 1mi€to MeTOOMKOIO BHUKOPHUCTOBYIOTH MDKHAPOAHY
wiacudikariito ¢ynkiionyBands (ICF) anst ominku 3mopoB’s [12]. Ouinka ¢i3sudHOTO 370pOB’S
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notpedye KOMIUIEKCHOTO TIOXOJy, IO BpaxoBye He Juime (i3iooriyHi mapamerpu, aie u
(YHKIIOHAIPHUN CTaH OpraHisMy, piBeHb (i3MYHOI aKTUBHOCTI Ta cowuiaibHi acnektd. OmHieno 3
HAWOLIBII yHIBEPCATPHUX METOMK Ul TaKOi OLIHKK € MbKHapoHa Kiaacudikariist (GyHKIIIOHYBaHHS,
imBanmigHocti Ta 370po's  (ICF), mio peKOMEH/I0BaHa BcecBiTHBOIO opraHi3aui€Io OXOpOHH
310pOB 51 [13] Ocuori npuanunu moxaem ICF e Ml)KHapOI[HI/II/I CTaHJapT OIIHKH 3JI0POB’S Ta
IHBAITIZTHOCTI, 0 po3riisiiae (i3uyHi, ICUXIYHI Ta COIlAIbHI ACTIEKTH CTaHy JTFOJMHH. Bin cknagaerbes
3 OCHOBHHMX YacTWH: (DYHKI[IOHYBaHHS Ta iHBaTiqHICTh. Jl0 (yHKIIT OpraHizMy BitHOCATH (i3ionoriuHi
Ta TCcUXoJIoriuHi nporiecu. CTPyKTypy OpraHi3aMy CKIQJIal0Th aHATOMIYHI OCOOJMBOCTI Ta MOXKITUBI
MOpYLIEHHsS. AKTHBHICTh 1 YYacTh BH3HAYalOTh $K 3/aTHICTh BUKOHYBAaTW UIOACHHI 3aBIaHHSL.
KonrekcryanpHi (pakTopy Ta OTOYCHHS (CEPENOBHINE) — BH3HAYAIOTH SIK COIiabHI Ta (i3WdHi
(baxTOpH, 110 BIUIMBAIOTH HA 3710poB’s. J[0o 0ocoOucTux hakTopiB BITHOCATH — BIK, CTaTh, CIIOCIO KUTTH,
piBeHb OCBITH TOIIO. Llst Mozenb M03BOJIsIE OIIHIOBATH 3I0POB’SI KOMILJIEKCHO, BPAaXOBYIOUHM HE JIUIIIE
HasIBHICTb 3aXBOPIOBAHb, a i piBEHb (DYHKIIOHAIBLHOI aKTUBHOCTI JroaunHH [20, 21, 22, 23].

s dopmyBaHHs nepcoHanmbHOro iHuaekcy 3aopoB’s (PHI) 3ampomonoBana monens, 1o
BHUKOPHCTOBYE JEPEBOIONIOHY CTPYKTYPY JAaHUX, /i€ KOKEH IMapaMeTp 3/I0POB’S MPEICTaBICHUH Y
Buriisial ICF-kony. [lns iboro HeoOX1qHO MpoBeCcTH KOoHBepTallito Buximaux qanux y ICF-komu. Yci
JaH1 MEIMYHUX TECTiB, (DYHKIIIOHAIBHI TECTH, CAMOOIIIHKA KOHBEPTYEThCs y BimnoBinHi koau ICF.
Hanpuxnan, pesynbraT TecTy Ha CUIy M’S31B NEPETBOPIOEThCS Ha koA b730 (cuia M’s3iB).
CTpykTypyBaHHSl KOJYBaHHS 3a pPIBHSAMHM Mae Ko b7 — piBeHb mepuioi iepapxii (MycKyiabHa
cucrema), koa b730 — piBeHb apyroi iepapxii (cuiia M’s31B), koA b7305 — piBeHb TpeThoi i€papxii
(cunma M’s31B pyk). SIKmio sikich mapaMeTpH BIJACYTHI, iX MOXKHAa BpaxyBaTH yepe3 CTaTHCTUYHE
MOJIENIIOBAHHS 200 3aMIlIeHHs CEpeHIMU 3HAUEHHSIMU IS TPYIIH.

Jis oOuMcneHHs IHTErpaJbHOTO 1HJAEKCY 3/I0pOB’S BHUKOPUCTOBYIOTH JE€PEBOMOIIOHY
MOJIeNb, Y SKiii piBHI 370poB’st 00’eauytoThest y 3aransuuiit PHI = f(b,s,d, e); ne: b — dynkuii
OpraHi3My, S — aHaTOMIYHI CTPYKTypH, d — aKTUBHICTH 1 y4acTh, € — (DAKTOp CEPEIOBHIIIA.

Hanpuknan: Bukopuctanus ICF-iHaekcy y pasi. KO 00CTeKyBaHHH Ma€ HU3bKY (PI3UUYHY
aKTUBHICTh Ta OOMEXEHHS y pyci, e Oyne 3adikcoBano sik: b7 (M'si30Ba cucteMa) — 3HIKCHHS
cun, d450 (MOOUTBHICTB) — TPYAHOIN 3 TepecyBaHHAM, €l ((di3uuHe cepenoBUIE) — BIUIUB
cormianibHUX (pakTopi. 11 mokasHuku OymyTh 00'€THAHI B €AMHUIN YHCIIOBUHN THACKC, SIKHI T03BOJISIE
OIIHUTH (YHKIIOHATBHUN CTaH OpraHi3My Ta MOPIBHATH HOTO 3 IHIIMMHU JTIOIbMHU.

VY crarri Hamu TnpoBeAcHW TopiBHsUIbHUEN aHani3 ICF-iHmekcy 3 iHIIMMH MeTomaMu
OIIHKK PiBHSA (Pi3UYHOTO 3/10pOB’s (TabI. 7).

Taomuus 7
IopiBusinas ICF-inaexcy 3 iHmmMu MeToIaMu OIIHKY 310POB’ s
MeTo OLIHKH OCHOBHI TapamMeTpH IlepeBaru Henoniku
BMI Bara, 3pict [Tpoctuii y po3paxynky | He BpaxoBye cknan
Tina
WHR Tais, crerna Ouintoe abnominansHe | He BpaxoBye 3aranbHy
OKUPIHHS Macy Tijza
ABSI Tanis, 3pict, BMI BpaxoBye ¢opmy tina | CxiagHuit ans
PO3paxyHKY
MaremaTtuuna CepueBo-cyiuHHI Ta Ounintoe ananTaniinuii | Bumarae 6araro
MOJIENIb afanTanii | JUXajibHl TECTH [MOTEHIIA BHUMIPIOBaHb
ICF-ingexc (PHI) | ®i3ionoriuHi, KowmmnekcHa ominka Bumarae Benukoro
(GyHKIIOHAJBHI, 310pOB’s1 o0csry TaHux
couiaybHi (paKTopu
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Sx OGaummo 3 Tabm. 7, mo mbkHapomHa knacudikamis ¢yHkiionyBanHs (ICF) mosBosse
CTBOPHTH IHTErpAIbHUN TOKAa3HUK 3JI0POB s, III0 BPaxoBYe He Jiniie (i3i00TidHi mapaMeTpu, ane i
(GyHKIIOHATBHUNA CTaH 1 BPaXOBYBATH COMLIANbHI (PaKTOPH.

Takum uymnom, PHI € Oinpmn yHiBepcadbHUM I1HAEKCOM 370pOB’S, HDK TpaauIlilHi
MOKa3HUKH, OCKUIBKM BiH MOXE 3aCTOCOBYBATHCS SIK JUISL 3JOPOBHX JIOJEH, Tak i st ocid i3
oOmexxenumu  MoxumBocTssMu.  Meron  ICF-imgekcanii  103BoJIs€  TEPCOHATI3YBAaTH  OIHKY
3JI0POB’s, IO € BAXJIMBUM Y MPOQPUIAKTHYHINA MEIHUIIMHI Ta peadiriTatii.

Hactymaum eranom Hamoi po60oTu OyB MOPIBHSIBHUI aHANTI3 BCIX PO3TIISIHYTHX METO/IB, IO
JI03BOJIMIIO BU3HAYUTH ONTHUMANIBHI MiAX0M 10 GOpMYyBaHHS IHTETPAILHOTO MMOKa3HUKA 37[0POB 5.

OTxe, HaMH PO3TIISIHYTI METOIU OLIHKK (PI3MYHOTO 3/10pOB’ s, SIKi MOYKHA YMOBHO HOUTUTH
Ha TpHU KaTeropii:

1. Aurponomerpuuni iHaekcu (BMI, WHR, WHtR, ABSI, BRI).

2. ®izionoriuyni Ta pyHKIiOHANEHI TecT (TecT Pyd’e, XKEJL, nmramomMeTpisi, MaTeMaTHIHA MOJAETH
aJanTaIiifHOTO MOTEHITIATY).

3. Iarerpanbni mozaeni 3m0poB's (ICF-innekcanis, mepconansuuii inaexc 3popos’s (PHI)).

Tabmums 8
IlopiBHsIIbHA TA0/IMLSI METOIB A0CIIKEHHS Ta OLIHKM cTaHy (iZMUHOro 310poB's
Meroamn OcHoBHI [TepeBaru Hemnomixu Cdepa
napameTpu 3aCTOCYBaHHS
BMI Bara, 3pict [Ipoctuii, mupoko | He BpaxoBye ckiajn | 3aragbHa MEIUIIMHA
BUKOPUCTOBYETHCS | TiNa
WHR OKpYXHICTh Bpaxosye posnozin | He BpaxoBye KapniomeTrabomniuai
Tajii, CTeroH KUPY 3arajpbHy Macy Tija | pU3HKH
WHtR Tamis, 3pict Kparmie xopemoe 3 | BiacytHicts equnoi | [Ipodinakrruka
pusukom CC3 MOPOTOBOT KA | OXKHUPIHHSA
ABSI Tamnis, 3picr, Bpaxosye ¢popmy Cxnagaui [IporHo3yBaHHs
BMI Tina PO3paxyHOK CMEPTHOCTI
BRI Tamis, 3pict Kpare BpaxoBye Henocrarapo Omuinka
OXKHPIHHS MOIITUPECHHUNA KapIoMeTabOTIIHIX
PHU3HKIB
®izionoriun | YCC, XKEJI, BpaxoByroTh Bumararots CnopTtuBHa
1 TECTH TecT Pyd’e dbyHKIIOHATBH1 CcIeniaJIbHOro MeIULNHA,
MOYKJIMBOCTI oOJiafHaHHS peabimiraris
Maremartnu | Diziojorivni Ouinroe aganraniro | CkiagHuin JliarHoctrka
Ha MOJIEJIb peaxitii Opra"izsmy PO3paxyHOK nepeaxBOpoOHUX
amanrarii CTaHiB
ICF-ingexc | diziosoris, Kommiexcua Benukuii oocsr Peabinitartis,
(PHI) (GyHKITIOHATBHI | OIlIHKA 37J0POB'S JTaHUX JJIs aHAI3Yy | MepcoHalli30BaHa
Ta colaabHi MeIUIINHA
¢baxTopu

KoxeH 13 mMx MeToAiB Mae CBOI CHJIBbHI Ta ciaaOKi CTOPOHH, a TaKOXK BIIPI3ZHAETHCS 3a
3aCTOCYBaHHSAM Yy pI3HUX cdepax — BiJ 3arajbHOi MEIUIMHU [0 CHOPTUBHOI (izioyorii Ta
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peaburiranii. Hwkue nHaBommmo Tabmuiio 8 y sKid 3poOjeHM MOPIBHSIBHUNA aHami3 pi3HUX

METOJMYHUX MIAXO/IB Ta IHCTPYMEHTIB, [0 BUKOPUCTOBYIOTHCS 3 METOIO JOCIIIPKEHHS Ta OI[IHKH

cTaHy (i3MYHOTO 37J0POB 1.

3 Tabnuii 7 BUIHO, IO MPOBEJCHE MOPIBHAHHSI METOJIB Ta PI3HUX OLIHOYHMX IHAEKCIB Y
MPOTHO3YBaHHI (DI3UYHOTO 3JI0POB’S MOKHA BHIUIMTH OUIBII TOYHI y TependadeHHI PU3HKIB
CEepIEBO-CYMHHUX 3aXBOPIOBAaHb T4 CMEPTHOCTI Ta MeHII TOuyHi. Hrkdye HaBeneHO mpuOIU3HUI
PEUTHHT MPOTHOCTHYHOI TOYHOCTI OIIHKU (PI3MYHOTO 3/I0POB’S 3a PISHUMH METO/IaMH, 3aCHOBAHHH
Ha JIaHUX HAYKOBUX JOCITIDKeHb. J[0 METOJMK 3 BHCOKOIO NMPOTHOCTHYHOIO TOYHICTIO MOJKHA
BigHectn: ICF-innekcanis (PHI), meronuka AnaHaceHko, MaTeMaTnyHa Mozelb ananTarii, BRI Ta
ABSI. MetogamMu AOCTIIKEHHS Ta OIIHKHA ()I3UIHOTO 370POB’S 3 CEPEIHBOI0 TOYHICTIO € THJIEKCH
WHtR, WHR Tta ¢izionoriuai tectu Pyd’e, XKEJI ta nunamomerpis. HaiimeHiy TOYHICTB
MTOKa3aJii METOAM OL[IHKH CTaHy 370poB's Taki sk iHAekcu BMI ta WHR.

OTxe, Ha OCHOBI MPOBEACHOI0 MOPIBHAJIBLHOTO aHa13 MOKHA 3pOOUTH y3araJlbHEHHS:

1. Awutponomerpuuni meroau (BMI, WHR, WHtR) € npoctimu y BUKOprcTaHH1, ajie BOHU MalOTh
HU3bKY TOUHICTh, OCKUIbKH HE BPAXOBYIOTh (DYHKIIIOHAJIbHI XapaKTEPUCTUKU OpraHizmy.

2. ®ionoriuni MeToau omiHkH 310poB's (UCC, Tect Pyd’e, nmraMmomeTpist) € OUIBIT TOYHUMH,
HDK aHTPOTIOMETPHUYHI 1H/IEKCH, ajle BUMAraloTh CHelialbHOTO 00JIaJHaHHS.

3. CyuacHi ianexcu (ABSI, BRI) BpaxoByOTh po3moail KHpyY, IO TOKPAILye MPOTHO3YBAHHS
PH3UKIB, ajie BOHU I He OTPUMAJIH MIMPOKOTO BIPOBA/KEHHS Y KITIHIYHY PAKTHKY.

4. Jloriko-matematuyni mojeni (ICF-iaaexc, moaens aganTariii) € HaWTOYHINIUMH METOJAMH,
OCKUIbKH BPaXxOBYIOTh (DYHKII0HAJIbHI Ta cOIliajbH1 ()aKTOPH, ajie BOHU NOTPEOYIOTh CKIIAJHUX
PO3paxyHKIB Ta BEJTUKOTO OOCSTY JTaHUX.

BucHoBKH.

1. TIlpencraBieHuii aHai3 HayKOBOI MpoOJIEMH, MOKa3aB il 3HAYYIIICTh ISl TEOPIi Ta MPAKTUKH
ncuxodi3ioorii, MeIUIWHH, CHOpTy Ta peadimiramii. Bu3HaueHi OCHOBHI mepeBaru Ta
HEJIOJTIKH ICHYFOUHX ITIIX0/IB Ta METOIIB OIIHKHA CTaHy (HDI3UYHOTO 3/I0POB 5.

2. He 3Baxaroun Ha BHCOKY NOIIMPEHICTh Ta MOMYJSPHICTh BU3HAYEHHS Ta OI[IHKKA CTaHY
(h1BUYHOTO 3I0POB’s, TpoOIeMa HOro HayKOBOTO CYIMPOBOJY HE MOKE BBaXKATHUCS OCTAaTOYHO
PO3B’S13aHOIO.

3.  OOrpyHTOBaHO HEOOXIAHICTH PO3POOKHM MPOTpaMHd  MOHITOPHHTY  (DYHKIIIOHAJIBHOTO,
MICUXOJIOTTYHOTO, (PI3UYHOTO CTaHIB 370pOB’s, MO 3a0e3rnedye KOMIUICKCHY OIIHKY
IIPaLe3JaTHOCTI Ta BU3HAUEHI LUIAXU HOTO BIIPOBA/KEHHS y IPAKTUKY ITOBCAKICHHOT'O JKUTTSL.
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Severynchuk V. M., Petrenko Yu. O., Skyba O. O.

Information technology support for assessing psychophysiological characteristics of
physical health

Abstract. The article examines scientific approaches to determining an integral physical
health index and highlights its relevance for monitoring the human body's condition. Modern
research indicates the need for comprehensive assessment methods that consider both traditional
anthropometric parameters and advanced psychophysiological markers.

The aim of this study is to develop a conceptual framework for an information technology
platform that enables automated assessment of human physical health using modern analytical and
monitoring techniques.

Methods. A bibliosemantic analysis was conducted to define the research problem and
assess the degree of its development. The study involved an examination of monographs,
dissertations, journal articles, conference proceedings, and online scientific resources. Keyword
and citation analysis were conducted based on data from Web of Science Core Collection, Scopus,
and PubMed.

Results. A review of scientific publications on psychophysiological markers of physical
health and traditional assessment methods was performed. The advantages and limitations of these
methods were identified, and modern composite health indices, such as A Body Shape Index (ABSI)
and Body Roundness Index (BRI), were analyzed. The importance of continuous health monitoring
was substantiated to enhance the effectiveness of health-improving technologies.

A quantitative mathematical model for health assessment was developed, incorporating
logical-mathematical approaches that integrate anthropometric, physiological, and adaptive
indicators. The study explored the ICF Index (International Classification of Functioning, Disability,
and Health) as a tool for evaluating students’ health and creating a personalized health index.
A comparison of traditional and modern health assessment methods was conducted, with an emphasis
on their predictive accuracy across various domains, including medicine, sports, and rehabilitation.

An integrated health index was proposed, encompassing key psychophysiological
parameters (anthropometric, physiological, and adaptive). A mathematical model for dynamic
health monitoring was developed, enabling its application in personalized medicine, disease
prevention, sports science, fitness industries, and mobile health applications.

Conclusions. The analysis of scientific approaches to physical health assessment confirmed
its significance for psychophysiology, medicine, sports, and rehabilitation. The strengths and
weaknesses of existing methods were identified, highlighting the need for a comprehensive health
monitoring system that integrates functional, psychological, and physiological parameters. Despite
the extensive development of health assessment methodologies, scientific support for this process
remains an open challenge. The study proposes promising applications of an integrated health index.

Keywords: physical health, information technology, morphofunctional indicators,
bibliometric monitoring, digital platforms.
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OHIHKA E®OEKTUBHOCTI HACTOTHO-PE3OHAHCHOI'O METOAY
TA BIOPE3OHAHCHHUX BIIJIUBIB:
KPUTUUYHHNI AHAJII3 HAYKOBUX JOCJILI)KEHD

Anomauia: YV cmammi npogedeHo KpumuyHuLl aHaui3 HaAyKo8UXx OOCIIONCEHb, NPUCBAUEHUX
yacmomHo-pe3oHancHomy memooy (Y4PM) ma 6iopesonancnux eniusie (bPB). Mema. Pozensarymo
meopemuyHi 3acaou Memoois, ix 0iaeHOCMUYHUL Ma MepanesmudHuLlL NOMeHYIan, d MAaKoHC HAABHI
HAyKo8i 0okasu eghekmugHocmi npu pisHux namonoliunux cmauax. Memoou. Ocobausy yeacy
NPUOINEHO MEMOOOJOIUHUM OOMENCEHHAM NPOBEOEHUX OOCTIOHNCEHb, NPODIeMAM CMAHOAPMU3Aayii,
NOMEHYIUHOMY 6NIUBY naayebo-epexmy ma emuynum acnekmam zacmocysanus YPM ma BPB.
Pesynomamu. biopezonanc - ye yinichuti (i3uyHuti memoo, KUl MOJCHA BUKOPUCMOBYBAMU 8
diacHocmuyi ma mepanii 01 JIKYBAHHA PI3HUX 3aX80plo8anb. biopesonanc eukopucmosye
eNeKMPOMACHIMHI  X8Uli, AKI 6iH ompumye 6i0 nayicuma. biope3onanc npayioe Ha O0CHOBI
CNEKMPAIbHO20 AHANIZY MACHIMHUX NONI8 HCUBUX OP2AHIZMIB, WO 00380JISIE MEPANESMY PO3PI3HAMU
HOPMANIbHI MA AHOMANbHI YACMOMU, WO BUNPOMIHIOIOMbCA OpeaHismMom. Enekmpomaenimui xeuni
AK eniceHemuuHri paxkmopu MoxiCyms 6naU8AmMuU Ha OUHAMIYHI 3MIHU XPOMAMUHY, WO NPU3800UMb
00 akmusayii abo npucHiueHHs OIOXIMIUHUX NpoYecié opeauizmy ma 6idicpac SUPIUAILHY POlb Y
PO36UMKY abo JNIKYBAHHI XPOHIUHUX 3axe0opiloeanv. Beaocxaemo, wo yeti Oiogizuunuii memoo
JIKYBAHHS 3MIHIOE eHepeemuyHe Noae YPAadiCeH020 Op2aHizMy, RnioGUWYIOUU edeKmMUBHICMb
AYMOIMYHHOI cucmemu, Mum camum NOKpaAwyouU 3a2aibHull CMaH 300po8 s TH0OUHU.

Bucnoeku. Ha ocnogi ananizy aimepamypu 3poOieHO BUCHOB0OK W000 HeoOXIOHOoCmI
nposedeHHst Oibl AKICHUX MA KOHMPOIbOBAHUX QOCAIONCEHb O/l 6U3HAYUEHHS PealbHOi YIHHOCMI
YUx Memoaois.

Knrouoei cnoea: uwacmomuo-pe3oHaHcHuli memoo, Oiope3oHaHc, pegrexcomepanis;
Oiope30HaHCHa 0iaeHOCMUKA,; 300P08 51 TF0OUHU.

IlocranoBka mpoOJieMH. AHaJi3 OCTaHHIX myOJikamid. YacTOTHO-pE30HAaHCHUM METOJ
(YPM) Ta Giope3onancHi BriuBu (bPB) € HampsMkamu B allbTepHATHBHIA Ta KOMIUIEMEHTApPHIN
MEIUIMHI, 10 HaOylIu MEeBHOI MOMYyASPHOCTI cepel MAalll€HTIB Ta MPaKTUKYHOUuX (axiBIIiB.
B ocHOBI 1IuX MeTOMIB NEXKHUTH i€ MPO Te, M0 KOXKeH O0i0JOoTiyHuM 00'€KT (KJIITHHU, OpPTaHH,
MIKPOOpPraHi3MH) Mae€ BJAcHI clenuQiuHi eJeKTpoMarHiTHi konuBaHHs [1]. Inmes mpo Te, 1mio
0ioJI0T14HI 00'€KTH MAKOTh BIIACHI €IEKTPOMATHITHI KOJIMBAHHS, € 3arajJbHONPUIHATOIO B Hayli [2].
OpnHak, 3acTocyBaHHA Ii€i KOHIENIIl Ui JIarHOCTUKK Ta JIIKYBaHHS 3aXBOPIOBAaHb 3aJIMILAETHCS
cynepeuanBUM. BBaxaeThcs, 1110 3MIHU B CTaHi 3/J0POB'S B1I0OPaKalOThCS Y 3MiHI IIMX YaCTOTHUX
XapaKTepUCTHK, a 30BHIIIHIN BIUIMB €JIEKTPOMArHiTHUX XBUJIb IMEBHOI YaCTOTH MOXE KOPHUI'YBaTH
11 MOPYILEHHS Ta CIPUATH OyXaHHIO [3, 4].

Hes3Baxaroun Ha 3pocratounii iHTepec 10 UPM Tta BPB, ix HaykoBa oOrpyHTOBaHICTH Ta
KJIiHIYHA €(eKTUBHICTh 3aJMILAIOTHCS MPEIMETOM TUCKYCiil Ta KPUTHYHOTO aHalli3y, HayKOBIH
CIUIBHOTI 10C1 HE BAAJOCSA Hi 3'ICyBaTH HOTO €TIOJOTri0, Hi IOBHICTIO 3'SICYBaTH HOTO MEXaHI3MHU.
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Merta JociaiIyKeHHsI: TPOBEIEHHS BCEOIYHOrO OMIALY Ta KPUTHYHOI OLIHKK HAasSBHHUX
HAyKOBUX JOCTILKEHb y (i3iojorii, BUSBIEHHS CHJIBHHUX Ta CIa0KUX CTOPIH JOKa30BOi 0asw, a
TaKOXK BU3HAYCHHS IMEPCIEKTUB MOJAIBIIMX JOCIIIKEHb YaCTOTHO-pe30oHaHcHoro Metony (YPM)
Ta Oiope3oHancHux BiuBiB (BPB) Ha dyHKIiOHANEHUI cTaH OpraHizMy.

Martepiaau Ta MeTOAH AOCTiMKeHHsA. Y TOCTIKeHHI OyJIM BUKOPHCTaHI HAyKOBi CTATTI,
OTyOJIIKOBaHI B MDKHAPOHUX PEIICH30BAHMX JKYpHAIaX, CACTEMATUYHI OTJISIIN, EKCIIEPUMEHTAIBHI
3BITM Ta MyOJiKamii, TOCTYIHI B HayKOMeTpHuHHX Oa3zax manux (Scopus, PubMed, Web of
Science). OcHOBHa yBara mpuiiisiacs poOOTaM, sKi BHCBITIIOIOTh €PEKTUBHICTH YaCTOTHO-
PE30HAHCHOTO METOY Ta 0I0pPE30HAHCHHUX BIUIMBIB B PI3HUX Taly3sfX MEIUIHUHU. Y TONIYKOBOMY
3amUTi BHUKOPHCTAM KJIFOUOBi cioBa «frequency resonance method», «bioresonance effects»,
«reflexology», «bioresonance diagnostics». AnanizyBanu myoOuikaitii 3a mepion 1980-2024 p.

3a KJIIOYOBMMH CJIOBaMHU 3HaWJeHO 257 crarel, 3 SKUX Ui JITEpaTypO3HABYOTO aHAIIZY
BifiOpano 67 mxepen. Binbip mnepiopkepen 3AIMCHIOBAIM HACTYIHMM YMHOM: CHOYAaTKY
aHaJi3yBaJId T€Ma CTaTTi; SIKIIO TeMa BIANOBIJala HANpsIMy HAILIOTO JOCIIKEHHS, aHaIi3yBajlu
pestome. Ko 3MICT BiANOB1IaB HAMIPSIMY HAIIOTO JOCIIKEHHS, TO aHATI3y Mi/IaBaJId TEKCT CTATTL.
Byno 316pano Ta KpUTUYHO TTPOAHATI30BAHO JAOCTIKEHHS, sIK1 BIAMOBITAIM MET1 HAIIOi poOOTH.

Oruasin ocHOBHOro marepiajay pociigkeHHsl. KoHiemniis 4YacTOTHOTO pE30HAHCY B
010J10TIYHUX cucTeMax 0a3yeThCsl Ha (PI3UYHUX MPHUHIMIIAX B3a€MOJIl €IeKTPOMAarHiTHUX XBHJIb 3
pedoBHHOIO. TeopeTHYHO, KOXEH OloJoTiyHMKA  O00'€eKT MOXE  TOIJIMHATH  EHEPriio
€JIeKTPOMArHITHOTO TMOJIsi Ha BJAcHIA pe3oHaHcHIM dYactoti [5]. Ilpuxunsnuku YPM Tta BPB
€KCTPAIOJIIOIOTh 1€l MPUHIIMII Ha PIBEHb KIIITHH, OPTaHiB Ta IJIOTO OpraHi3My, CTBEPAKYIOUH, 10
MATOJIOTTYHI MPOLIECH CYIPOBOKYIOTHCS 3MIHOKO BJIIACHUX YAaCTOTHHUX XapakTepucTuk. Konmemniis
po Te, IO OpraHi3MH MalTh MEXaHI3MU I TeHepalii Ol0JOTITYHO KOPUCHUX EJIEKTPUYHHUX
CUTHAJIIB, HE € HOBOIO, BOHA CATa€ BIAKPUTTSA CTPYMIB TMOIIKO/DKEHHS Marrteyqdi y
JEB'ATHAIATOMY CTOJITTL. [IpHHIMI eneKTpoTpaHCACpMAIbHUX JIarHOCTUYHUX TPHUCTPOiB OyB
BIIKpUTHI TOKTOpoM Pelinxapaom dosiem, sSikuid CTBEPKYBaB, 110 €IEKTPUYHUIN OITIp JTFOACHKOTO
Tila HEOJIHOPIMHUM, 1 ICHYIOTh MEpHIIaHH, IO TPOSBISAIOTHCS SK eIeKTpudHi moss. Ha Ttimi
monuau € 1000 TOYOK, IO BIAMOBINAIOTH 12 KIACHYHUM MEpHIiaHaM KHUTAHChKOI MEIHWITUHHU.
Jloxtop @oJib 3ampoNOHYBAaB MPHUCTPIA, SKUW MIr BHUMIPIOBATH OIIp IIKIpU B KOXKHIA
aKyIyHKTYpPHIM TOdYIll B TO€IHAHHI 3 TallbBaHIYHUM OIMOpPOM miKipu [6 ]|. BiamoBigHa cydacHa
BepCisd MOJsrae B TOMY, IO KOMOIHAIli MarHiTHUX IOJIB I0HHOTO ITMKJIOTPOHHOTO PE30HAHCY
JOTIOMArarTh PeryiioBaT 0ioyoriyHy iHdopmalito. HacTymHUM JOCATHEHHSM y MEIUIIMHI Oy/e
pO3Ii3HaBaHHSA Ta 3aCTOCYBaHHA THX mapaMmerpiB EM-curHamizaiis, ki AIFOTh JJIs CIPUSHHS
3I0POB'T0, 31 3MEHIICHHSM 3aJeKHOCTI BiJ MapriHaJbHOI OloXiMiuyHOI pealOuriTamii Ta
(hapmareBTHYHHX Ipenaparis [7].

YacroTHo-pe3onancHa niarnoctuka (YPJ]) mependauae BUABIEHHS IMX 3MIHEHUX YacTOT 3a
JOTIOMOTOI0 ~ CTICLIaNbHUX TMPUCTPOIB, SKI PEECTPYIOTh EJIIEKTPOMArHiTHI KOJIMBAHHS, IO
BUIIPOMIHIOIOTHCSL OpraHisMoM. OTpuMaHi CHEKTPH YacTOT MOXYTh BKa3yBaTH Ha HasIBHICTb
3aXBOPIOBaHb, 1X CTAJII0, @ TAKOXK HA MPUCYTHICTh MATOT€HHUX MIKPOOpPraHi3mis [8].

biope3zonancui BmmBu (BPB) BUKOpHUCTOBYIOTH 30BHIIIHI €IEKTPOMArHITHI CHUTHAIU
HU3bKO1 IHTEHCUBHOCTI JJIs1 BIUIMBY Ha BJIACHI KOJIMBaHHS OpraHismy. 3anexxHo Bin tuny BPB,
MOJKYTh 3aCTOCOBYBATHUCS SIK 30BHIIIHI CUTHAJIU ME€BHOI YacToTu Ta opmu (ex3orenHi bPB), Tak 1
BIIACH1 CUTHAJIM TMallieHTa, MOAU(]IKOBaHI CIielialbHIM YHHOM Ta IOBEPHEH1 B OPraHi3M (€HJ0reHH1
bPB). Meroro Takux BIUIMBIB € BIHOBJIEHHS (I310JOTYHMX YACTOTHUX XapaKTEepUCTHK Ta
MPUTHIYEHHS ATOJIOTIYHUX KOJIMBaHb [9-11].

[Ipote, neranbHi 6i0¢i3UYHI MEXaHI3MHU, 32 JIOTIOMOTOI0 SKUX HHU3bKOIHTEHCHBHI
€JIEKTPOMArHITHI IMOJII MOXYTh CIPUYMHATH 3HAyHI Ta creuuiyHi KIiHIYHI e(eKTH Ha piBHI
[[UTOTO OPraHi3My, 3alUIIAI0THCS] HEIOCTATHHO BUBYECHUMHU. BITBITICTh HAYKOBHUX JAOCTIKEHD Y I[iH
rajy3i He 3MOIJIM YiTKO MPOJEMOHCTPYBATH CIeUU(pIUHY B3a€EMOJIII0 30BHIIIHIX €IeKTPOMArHITHUX
MOJIIB 3 KOHKPETHUMHU OIlOJOTIYHMMHU MOJIEKYTaMu ab0 KIITHHHUMHU Ipolecamu, sika 6 Moria
MIOSICHUTH 3asIBJICHI TePareBTUYH1 €PEeKTH.
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Jlesiki  TOCHIDKEHHS, OCOONMBO Ti, IO TMPOBOJSATHCS NPUXUIHBHUKAMU  METOIY,
MOBIIOMJISIIOTH NP0 BUCOKY TOuHICcTh YPJ] y BHSBICHHI pI3HUX MATOJOTIYHUX CTaHIB Ta
iHdekuiitnux arexTis [12-16].

VY niteparypi HaBeACHO HU3KY NMPHUKIAJIB, KOJU BIUIMB TEPANIEBTUYHOIO YJIBTPA3BYKY Ha
KIITHHUA 32 HETEPMIYHUX YMOB 3MiHIOBaB KIiTHHHI ¢yHKuii [17-23]. IloBimomusierbes, 1o
HETEpMIiYHI pIBHI yJIbTPAa3BYKy MOJYJIIOIOTh BJIACTUBOCTI MeMOpaH, 3MIHIOIOTH KIITHHHY
mpoJtiepalliro Ta MPU3BOJATL O 30UIBIICHHS KUTBKOCTI OUIKIB, TOB'S3aHUX i3 3allaJiCHHIM Ta
BITHOBJICHHSIM TIOIIKO/DKCHB. Y CYKYITHOCTI IIi JIaHI CBIAYaTh MPO T, IO HETePMiuHI ePeKTH
TEParieBTUYHOTO YIIbTPA3BYKY MOXKYTh 3MIHIOBATH 3alajibHy peakiiito [24-34].

KoHnrmerniis mornuHaHHS YIIBTPa3BYKOBOT eHEprii (hepMEHTATHBHUMH OLIKaMH, IO MTPU3BOIUTH
JI0 3MIH aKTUBHOCTI1 (pepMeHTIB, HE € HOBOIO. OHAK HEI0IaBH1 TOCIIKEHHSI, SIK1 IEMOHCTPYIOTh, 1110
YIABTPa3BYK BIUIMBAE HA aKTUBHICTh (DEPMEHTIB 1, MOXJIMBO, HA PETYIIALIIO T'€HIB, HAJJAl0Th JI0CTaTHHO
JAHUX N7l TIPEJCTaBIeHHS HMOBIPHOTO MOJEKYISPHOTO MEXaHI3My HETEpMIYHOI TeparneBTHYHOI Jii
yIBTPa3ByKy. ['1M0Te€3a 4aCTOTHOTO PE30HAHCY OMHUCYE 2 MOXIIHMBI OIOJIOTTYHI MEXaHI3MH, SIKI MOXYTh
3MiHIOBaTH (YHKIIIIO OUIKA B Pe3yabTaTl MOTJIMHAHHA YAbTPa3BYKOBOi eHeprii. [lo-niepiie, nornuHanHs
MEXaHIYHOi eHeprii OUTKOM MOX€ TMPHU3BECTH J0 THUMYACOBOIO KOH(OPMAIIIHOTO 3CYBY
(MoaM(IKyIOUM TPUBUMIPHY CTPYKTYpY) Ta 3MIHUTH (DYHKLIOHAIbHY aKTUBHICTH Ouika. [lo-nmpyre,
pe30HaHCH1 a00 3CYBHI BJIACTMBOCTI XBWIII (200 00HM/1Ba) MOKYTh JHUCOIIIIOBATH OaraTOMOJEKYISpPHHUMA
KOMILIEKC, TUM CaMHM MOPYIIYIO4X QYHKITI0 KoMIuiekcy [34-37].

JloBeneHa e(eKTHBHICTh 3aCTOCYBaHHS O10pPE30HAHCHOTO METONY JIsi KOpeKlii OOMIHY
PEYOBHH, HECHEHM(PIYHOTO IMYHHOTO 3aXHCTy, PENpOAyKTUBHOI (PyHKIIi, MeTabomiuHOT QYyHKIIIT
MEYIHKH, TOKAa3HUKIB YMOBHO-pE(IEKTOPHOI MISUIBHOCTI, (YHKIIOHAIBHOTO CTaHy CHCTEMU
tpancnopty OKCHreHy, BUAUICHHS Ta aHTHOKCHIaHTHOTO 3aXKMCTy B OpraHiaMi cobak [29-31].

OnHak, 3ycTpivaroThCsl HE3AJICKH1 JOCTIDKEHHS, MO0 HE MIATBEP/UKYIOTh IIl PE3YJIbTATH.
Kinbka mocmimkenp mokazanu, mo YPJI He BiApI3HAETHCS BiJ BHIAJAKOBOTO BraayBaHHS TMpH
BHSIBJICHHI HAsIBHOCTI IMEBHUX 3aXBOPIOBaHb abo aneprexis [38, 39].

JliteparypHuii aHami3 TOKa3ye 3HA4YHI METOJOJIOTIYHI OOMEXeHHs B 0araTbOX TaKUX
JOCIIJKEHHSX, BKJIIOYAIOYH: BIACYTHICTh HAJEKHOTO KOHTPOJIIO, BKIIOYAIOYH ILIAIe00-KOHTPOJb
a00 TOpIBHSAHHS 31 CTaHJAPTHUMH IarHOCTUYHUMH MPOIEAypaMH; HEUiTKI abo HEmOoCIiIoBHI
KpUTEpii J1arHOCTUKH, IO YCKIJIATHIOE OO'€KTHBHY OIlIHKY TOYHOCTI METOJy; Maji po3Mipu
BUOIPOK, II0 3HUXKYE CTAaTUCTHMYHY NOTYKHICTh Ta YCKJIQJHIOE Yy3arajibHEHHs pe3y/lbTaTiB;
MOTEHIIIHHY YIEpeHKEHICTh JOCIITHUKIB, 0COOJIMBO y BUIAJIKaX, KOJIH JOCITIHKECHHS TPOBOATHCS
3a MiATPUMKH BUPOOHMKIB oOnaananus mis YPJI [40-42].

BaxxnuBo 3a3HauMTH, 110 YaCTOTHUHN aHaIi3 BapiabenbHOCTI cepiieBoro putMmy (BCP), saxuit
iHOI 1HTEerpyeThes B AiarHocTH4HI BPT-mpuctpoi, € HayKoBO OOIpyHTOBAHMM METOJOM OIIIHKH
(GYHKIIIOHAJIBHOTO CTaHy BereTatuBHOI HEepBOBOi cuctemu [43]. BCP niiicHo BimoOpakae 3miHM B
PETYIATOPHUX MEXaHI3MaxX OpPraHi3My, ajieé ioro BUKOPUCTAHHS HEe € TOTOXHUM YPJ y po3ymiHHI
BUSIBJICHHA CHEIU(pIYHUX TMaTOJIOTIH depe3 aHalli3 I[IUPOKOTO CIEKTPY eJIeKTPOMAarHiTHUX
KOJIMBaHb, II10 BUITPOMIHIOIOTHCS OPraHaMu Ta TKaHWHaMHU [44].

[TomanpIi qocniKeHHs B 1iii 001acTi MalOTh BKJIFOYATH BEJHKI, T0Ope CIIaHOBaH1 HAYKOBI
BUNMPOOYBAHHS 3 BUKOPUCTAHHSIM HE3aJIe)KHUX KOHTPOJIBHUX IPyH Ta 00'€KTUBHUX METOMIB OIIHKH
pe3yibTaTiB.

HocnimkenHs moao KiaiHiuHOT egexTuBHOCTI BPB € nocuth pisHOMaHITHUMH 32 TU3aifHOM
Ta fKicTio. ICHYIOTH 3HayHI pPO30DKHOCTI y pe3ylnbTaTax, II0 3ajJekaTh BiA JOCIIIKYBAHOI
MATOJIOTIi, OpraHizaiii TOCIiPKeHHS Ta SKOCTI HOro MpOBEICHHS.

Jeski my6Omikaiiii, 30kpema Bin BUpOOHHKIB oOnagHaHHs 1ist BPB [45], moBimoMisioTs mpo
no3uTuBHUM BB BPB Ha 3MeHmenHs cumnromis aneprii [46-48]. Lli 3BiTu yacto Ga3yroThCs Ha
HEKOHTPOJIBOBAHUX JIOCIHIDKEHHAX a00 KIiHIYHMX Bunaakax. OpHaK, CHUCTEMaTHYHI OTJSAIN Ta
MeTa-aHalli3u, M0 BKIIOYAIOTh HE3AIEkKHI JOCTI/DKEHHS, 4YacTO JEMOHCTPYIOTh HU3BKY SIKICTh
JI0Ka30BO1 0a3M Ta BUICYTHICTh 3Hadylmloro kiiHiyHoro edexkry BbPB mpu aneprigyamux
3aXBOPIOBAHHSIX MOPIBHSHO 3 IU1ale00 ado cTaHIapTHUM JiKyBaHHAM [49-52].
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[Tinotae mocmimkenus [53] mokasano moteHuUiiHy kopucts BPB mpu jerkiii ta momipHii
nernpecii. Pe3ynbpraTé JOCTIHKEHHS MiATBEPAUIIH, 10 0i0pe30HAaHCHA TEparlis MOKE MOKPALIUTH,
HE3aJIe)KHO B PIBHS JEIpecii, OIIHEHOTO 3a J0MoMOrorw 17 myHKTiB ['aMiTbTOHCHKOT MIKamu
OIIIHKH JIeTIpecii, CTaH MAIlIEHTIB 3 JICTKOIO Ta MOMIPHOIO PEKYPEHTHOIO JICTIPECi€ro, K1 He 00pamu
(dhapMaKoJIOTIYHE JTIKYBaHHS, HE3aJICXKHO B PIBHS JIENpecii, OMIHEHOTO 3a MIKaIoK [ aMiTbTOHA.
[Ipote, 1e MAOCHIMKCHHS Malo HEBeNWKYy BHOIpKY (nume 40 mnamieHTiB) Ta TOTpedye
MIATBEP/UKCHHS Yy OUIBIINX, NOOpe KOHTPOJhOBAaHUX BHIIPOOyBaHHAX. KpiM Toro, HeoOXimHi
TOCII/DKEHHS JUIsl 3'sICYyBaHHSI JIOBrOCTpoKoBOi edexktuBHOCTI BPB mpu nenpecii Ta mopiBHAHHSA i 3
IHIIMMU METO/IaMU JIIKYBaHHS, BKIIIOYAI0UM KOTHITHBHO-TIOBEIHKOBY TEPAITil0 Ta MEANKAMEHTO3HE
nikyBaHHs [54-58].

VY nitepaTypi 3yCTpiuarOThCs OKpeMi JOCHIKEHHs MI0J0 3actocyBaHHs bBPB mpu
XpOHIYHOMY 00J110, (QYHKLUIOHAJIBHUX pO3JIaJaX LIUTYHKOBO-KUIIKOBOIO TPakTy Ta IHIIUX
3axBOproBaHHAX[59-63]. Omnak, 3arajoM, Joka3oBa 0a3za € ciabkoro Ta cymepeusinBor. bararto
JOCIIIPKEHb MaloTh 3HA4HI METOJIOJIOTTYHI HEAONIKH, 110 YCKIAAHIOE (OpMyBaHHS OO'€KTUBHUX
BUCHOBKIB. Hanpuknan, nocmimkeHHs moao 3actocyBanHs BPT mnpu ¢ibpomianrii mokazaim
HEO/IHO3HAYH1 pe3yNnbTaTu, NPUUOMY JEsIKl 3 HUX CBIUaTh MPO BIICYTHICTh 3HAYHOI PI3HUII MDK
BPB Tta mare60[64-66].

Jna minTBepkeHHs edexktuBHOCTI BPB mpu pi3HMX cTaHax HeOOXiAH1 MOJaNbIIi
JOCTIIKEHHS 3 BUKOPUCTAHHSIM HaIIITHUX HAYKOBUX METO/IIB.

Opniero 3 ximouoBHUX mpodsieM y gociimkeHHssx YPM ta BPB € 3nauni meromonoriuni
oOMexeHHs. barato gociapkeHb MarOTh HEBENIUKI PO3MIpH BUOIPOK, IO 3HMXKYE CTaTUCTHUHY
MOTY)KHICTh Ta YCKIQUHIOE Yy3aralbHEHHS pe3yabTariB. He BUKOPUCTOBYIOTH HAJIEKHOTO
KOHTPOJIIO, BKJIIOYAIOYU  IUIANE00-KOHTPOIb, 10 YHEMOJKJIMBJIIOE BHUKIIOUEHHS  BIUIMBY
Hecrienudiuanx dakropis. [lnamnedo-edekt, TOOTO MO3UTUBHA PEAKIis MAIlIEHTa Ha JIIKYBaHHS, SKE
He Mae crenudiuHoi TepameBTUYHOI [ii, MO)ke OyTH 3HAYHMM TPHU JIKYBaHHI CYO'€KTHBHHX
CHMIITOMIB, TaKUX 5K 011 200 BTOMa [67].

MatoTh HEeUiTKi KpUTEpil BKIIOUEHHS Ta BUKIIOYCHHS MAIIEHTIB, IO MOXE MPU3BOIUTH 10
TreTEPOreHHOCT] JOCTPKYBAHUX TPYIl. SIKIO MAIi€HTH 3 PI3HUMU MIiATHIIAMHU 3aXBOPIOBAHHS a00
PI3HUM CTyNEHEM TSKKOCTI 3aXBOPIOBAHHS BKIIIOUEHI B OJHY TIpyMHy, L€ MOXKE YCKIaTHUTH
BUSIBJICHHS OY/Ib-SIKOTO PeajbHOro e(eKTy JiKyBaHHS.

[ToTeHiiHO CXWIBHI /0 YHEPEIHKEHOCTI JOCHITHUKIB, OCOOJMBO y BHIAAKaxX, KOJIH
JOCIIIJDKEHHST TPOBOJATLCSA 3a IMATPUMKHA BUPOOHMKIB oOnamaHanHs st BPB. Ymepemxenictsh
JOCITITHUKIB MO€E BIUTMHYTH Ha 301p JaHUX, iX aHAII3 Ta IHTEPIPETaIlil0 pe3yIbTaTiB.

YacTo He HaMaOTh JMOCTaTHHO iH(OpPMAIlli MPO MPOTOKOJHM JIArHOCTUKH Ta Tepalrii, 110
YCKIIATHIOE BIOTBOPEHHS pe3yiabTaTiB. BIiACYTHICTh YITKOTO OMUCY BHUKOPUCTOBYBAHOTO
oOnasHaHHs, MapaMeTpiB CUTHAIY Ta TPUBAJIOCTI JIKYBaHHS POOUTH HEMOXKIUBUM ISl IHIIHMX
JOCTITHUKIB TOBTOPUTH JOCTIPKEHHS Ta MEPEBIPUTH HOTO Pe3yNbTaTH.

IcHye 3nauyHa BapiaOGeNbHICTh y TUTIAX BUKOPUCTOBYBaHOTO oOnanHanHs ains YPM ta bPB, a
TakKoX Yy TPOTOKOJAX TMPOBEACHHA JIarHOCTUKM Ta Tepamii. Pi3HI mOpucTtpoi MOXYTb
BUKOPUCTOBYBATH Pi3HI Jllalla30HU 4YacTOT, pi3HiI (OPMH CHUTHATY Ta Pi3HI METOJAU 3aCTOCYBaHHS
CUTHaJy /10 marfieHTa. Ll BiCyTHICTh cTaHIapTU3allli YCKJIAJHIOE TOPIBHAHHS pe3ysbTaTiB PI3HUX
JOCII/DKEHb Ta BU3HAYEHHS ONTUMAJIbHUX MapaMeTpiB BILIUBY.

Kpim Toro, 3HayHumii BIUIMB Iulanebo-epekTy € BakIMBUM (HAaKTOpPOM HpU OLIHII
epextuBHOCTI BPB, 0c00a1MBO BpaxoByrouum CyO'€eKTMBHMI XapakTep 0araTbOX CHUMITOMIB, SIKi
OILIIHIOIOTBCSL  MallileHTaMU. BiACyTHICT  aJeKBAaTHOrO  IUIale00-KOHTPOIK Yy  Oararbox
JOCII/DKEHHSAX MOXKE MPU3BOIUTH JI0 3aBUILEHUX OILIHOK epexTruBHOCTI BPB. Baxueo npooautu
JOCII/DKEHHST 3 BUKOPUCTAHHAM "(ikTUBHOTO" JiKyBaHHS, sike iMiTye BPB, ane He mae akTuBHOT
TepaneBTHYHOI Aii, 1106 BigokpemuTu cneundiuni epextr bPB Bin mianedo-edexry.

IlepcniekTHBH MOAAIBIIUX AOCTI/KEHb !

Jis Bu3HaueHHS peanbHOl KiIiHIYHOTI HiHHOCTI YPM Tta BPB HeoOximHi momanbmri
BHUCOKOSKICHI IOCIIPKEHHSI, K1 O BiMOBiaNM CyBOPUM HAyKOBUM CTaHAapTaM, BKIIOYAOUH:
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[IpoBeneHHsT paHIOMI30BaHMX, MOABIMHO CIIMHX, MIANE00-KOHTPOJIBOBAHUX JOCIIIKEHD 3
JOCTaTHbOIO CTATUCTUYHOIO MOTYXHICTIO. lle BBaxkaeThcst "3010THM cTaHmapToM" AJsl OLIHKH
e(EeKTUBHOCTI MEAUYHHUX BTPYUaHb.

Po3poOKy Ta BMKOPUCTaHHS CTAaHAAPTU30BAHMX MPOTOKOJNIB JIarHOCTHKHM Ta Tepamii. Lle
3a0e3MeUnTh MOXJIMBICTh TOPIBHAHHS PE3YJIbTATIB PI3HUX JIOCHIPKEHb Ta BU3HAUYCHHS
ONTUMAIILHUX TTApaMETPIB BILIUBY.

3abe3neueHHs] MPO30POCTI METOAOJIOTII Ta JOKIAIHOTO OMHUCY BTpydaHb. Lle 103BOSIUTH
THIIIMM JTOCITITHUKAM BIATBOPUTH TOCIIPKEHHS Ta MIEPEBIPUTH HOTO Pe3yJIbTATH.

[Tormubniene BuBYeHHA OI0(IBMYHMX MEXaHI3MIB B3a€MOJii €JIEKTPOMArHITHUX TOJIB 3
OiosoriyanMu cucremamu. HeoOXimHi ¢yHIaMEHTANbHI TOCTKEHHS Ui 3'ICyBaHHS TOTO, K
HU3bKOIHTEHCUBHI €JIEKTPOMArHiTHI TOJi MOXYThb BIUIMBaTd Ha OIOJOTIYHI MpolLleCH Ha
KIIITUHHOMY Ta MOJIEKYJISIPHOMY PIBHSIX.

Jlo oTpuMaHHSI TaKUX JOKa3iB, CJIJ CTAaBUTUCA JO YaCTOTHO-PE30HAHCHOI JIarHOCTUKHU Ta
0lope3oHaHCHOI Teparii 3 OOEpEeXHICTIO, YCBIIOMIIIOIOUM MOXKJIUBI PU3UKH Ta OOMEKEHHS.
[lamieHTH NOBHMHHI OTPUMYBAaTH OO'€KTUBHY Ta HAyKOBO OOIPDYHTOBaHY IH(pOpMalil0 Mpo Iii
METO/1Y, 11100 MpUIIMaTH yCB1IOMJIEH] PILIEHHS II0JI0 CBOTO JIKYBAHHS.

BucHosok.

BBaxxaemo, mo 0i0p3UYHUII METOJA JIKYBaHHS 3MIHIOE €HEpreTHMYHE IMO0Jie YpakeHOTo
OpraHiamy, MNIIBUIYIOYM €(EeKTUBHICTh ayTOIMYHHOI CHCTEMH, THM CaMHUM IOKpallylouH
3aralbHUM CcTaH 370poB’a JoauHU. OJHaK, MIICYMOBYIOUM, HayKOBI JIOKa3W Ha MIATPUMKY
€(eKTUBHOCTI YaCTOTHO-PE30HAHCHOTO METOY Ta O10pE30HAHCHUX BIUIMBIB Ha CHOTOJHIMIHINA I€Hb
€ cnabkuMu. Xoua JesKl JOCTIDKEHHS MOBIIOMIIIIOTH MPO MO3UTHUBHI PE3YNIbTaTH, 0arato 3 HHUX
MalTh 3HAaYHI METOJOJIOTIYHI OOMEXKEHHS, SKI YCKJIQJHIOIOTH IHTEPIIPETAIlil0 pPe3yIbTaTiB.
HeoOximHi mojaipini BUCOKOSIKICHI JOCHIDKEHHS JUIS IMATBEP/DKCHHS ab0 CIpPOCTYBaHHS
3asIBJICHOI KIIIHIYHOI IIIHHOCTI [IUX METOIIB.
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Temnenko I. P., lliukha L. M.

Evaluation of the effectiveness of the frequency-resonance method and bioresonance
influences: a critical analysis of scientific research

Introduction. Frequency resonance method (FRM) and bioresonance effects (BRE) are
directions in alternative and complementary medicine that have gained some popularity among
patients and practitioners. The basis of these methods is the idea that each biological object (cells,
organs, microorganisms) has its own specific electromagnetic oscillations. The idea that biological
objects have their own electromagnetic oscillations is generally accepted in science. However, the
application of this concept for the diagnosis and treatment of diseases remains controversial. It is
believed that changes in health are reflected in changes in these frequency characteristics, and the
external influence of electromagnetic waves of a certain frequency can correct these disorders and
promote recovery.

The aim of the research — conducting a comprehensive review and critical assessment of
existing scientific research in physiology, identifying the strengths and weaknesses of the evidence
base, and determining the prospects for further research into the frequency resonance method
(FRM) and bioresonance effects (BRE) on the functional state of the body.

Materials and methods. The study used scientific articles published in international peer-
reviewed journals, systematic reviews, experimental reports, and publications available in
scientometric databases (Scopus, PubMed, Web of Science).

Overview of the main research material. The article provides a critical analysis of scientific
research on the frequency resonance method (FRM) and bioresonance effects (BRE). The
theoretical foundations of the methods, their diagnostic and therapeutic potential, as well as the
available scientific evidence of effectiveness in various pathological conditions are considered.
Special attention is paid to the methodological limitations of the studies conducted, the problems of
standardization, the potential influence of the placebo effect and the ethical aspects of the use of
FRM and BRE. Bioresonance is a holistic physical method that can be used in diagnostics and
therapy for the treatment of various diseases. Bioresonance uses electromagnetic waves that it
receives from the patient. Bioresonance works on the basis of spectral analysis of magnetic fields of
living organisms, which allows the therapist to distinguish between normal and abnormal
frequencies emitted by the body. Electromagnetic waves as epigenetic factors can influence
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dynamic changes in chromatin, which leads to activation or inhibition of biochemical processes in
the body and plays a crucial role in the development or treatment of chronic diseases.

Conclusion. We believe that this biophysical treatment method changes the energy field of the
affected organism, increasing the efficiency of the autoimmune system, thereby improving the
overall health of a person. Based on the analysis of the literature, a conclusion is made about the
need for more qualitative and controlled studies to determine the real clinical value of these
methods.

Key words: frequency resonance method (FRM), bioresonance effects (BRE), reflexology;
bioresonance diagnostics; human health.
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OYHKIIOHAJIBHI YMHHUKMU, 11O 3ABE3INIEYYIOTHh YMOBHA
I MACOIIEPEHOCY PECINIPATOPHHUX I'A31IB B OPT'AHI3MI
IPU ®IBUYHUX HABAHTAKEHHSAX B I'OPAX

Mema. Ilpoananizysamu (na OCHOGI NimepamypHo2o 0271580y i GIACHUX CHOCHMEPENCEHb)
8NIUB Nepedy008 6 Op2amizMi CNOPMCMEHI8 8 20pax HA YMO8U  3a0e3nedeHHs MACONEPeHOCy
pecnipamopHux 2azie npu M ’s308il OisIbHOCMI pi3HOoi iHmeHncusHocmi. Memoou. 30ilicHosanu
amaniz cneyianbHoi HAyKo80-MemoOuuHoi nimepamypu 3 numaub enaugy necmaui 02 y
80UXYBAHOMY NOGIMPI HA (DYHKYIOHYBAHHA CUCMEMU 308HIUHbO20 OUXAHHSA, CEpYe8o-CYOUHHY
cucmemy,  KUCHEBOMPAHCNOPMHY  (QYHKYil0O KpOoB8i, MKAHUHHE OUXAHHS, 20MeoCMAamudHi
xapaxmepucmuxu i m.i. Pesynomamu Po3ensoaromvbcs 0CHO8HI adanmayitini peakyii yux cucmem 8
eopax, sAKi 3abesneuyromo Haoxoo0xcenus O2 i3 308HIUHLO20 Cepedo8UA 00 N1e2eHb, 3 €OHAHHA 3
2eMO2NI00IHOM, MPAHCNOPMYBAHHS 11020 3 KPO8 10 00 NPAYIOIUUX OP2aHis, 8i00aua 2emo2io0iHoM i
nepemiujenns 6 m’a3u, ymosu cnodicusants O2, ymeopenns CO2 i eusedenus 1020 i3 opeanizmy ma
iHwi npoyecu. Mooicna cmeepdoicysamu npo me, wo pe2yisayis KUCHe8020 NOCMAYAHHS OP2aAHI3MY
npu QizuuHUX HABAHMAICEHHAX 68 npoyeci aoanmayii 0o 2inoxcii 8i00Y8AEMbCA K HA CUCMEMHOM)
pi6Hi, max I Ha pieHI mMKaHuH: BI00Y8AEMbCA eKOHOMIZayis gciel cucmemu OUXAHHA,
POUWUPIOIOMBCL MEXAHIZMU pe2Yaayii npoyecy Maconepenecents pecnipamopHux 2asis.

Takum yunoM, npu HaANPyHCceriti M 'a308itl OLIbHOCMI 8 20pax, 6 pe3yivmami 3Hudceno2o PO2 y
B0UXY8AHOMY NOGIMPI 8i00Y8AIOMbCS 3MIHU QVHKYIOHYBAHHA NPAKMUYHO YCIX (i3I0N02IYHUX cucmeM,
SKI NPULLMAroms y4acms 6 3a0e3nedenti npoyecy Maconeperocy pecnipamopHux 2azie 6 OpeaHimi.

Knrouoei cnosa: 2opu, adanmayis, xapoio-pecnipamopua cucmema, maconepernoc Oz i
COz, @izuuni HasanmasiceHHs

ITocTranoBka npodaemu.

Binomo, 1o npu M's30Biii AiSITEHOCTI A71s 3a0€3MeueHHs KIIITUH HeoOXiIHO0 KUTbKICTI0 O2
MOBHHHI MIATPUMYBATHCA MEBHI piBHI napuiaabHoro tucky O2 (PO2) B anbBeoisipHOMY MOBITPI,
apTepialbHIA KpOBi, TKaHWHAX, BeHO3HIH Kposi [1, 3, 10, 32 ta ixmi]. IlpupoaHo, 1m0 3HIKEHHS
PO2 y BauxyBaHOMY MOBITpi, SIK 1I€ BiOYBa€ThCsl B ropax, OOOB'SI3KOBO MPU3BOAMUTH JI0 3MiH
MIPOLIECY MacOTIEPEHOCY PECHipaTOPHUX T'a3iB B OPraHi3Mi.

I'inokcis, pO3BUBAETBCS B TOpax, TIpae BAXIUBY pOJdb B OOMEXKEHI JOCATHEHHS
MakcuMalibHOTO crokuBaHHS KucHIO (MCK) 1 niMiTye MOXJIMBOCTI HOTO TpaHCHOPTY O
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MPALIOIYNX CKeNeTHUX M's3iB [22, 40]. Y 3B 3Ky 3 IIUM I[IKABUM CTAa€ aHANTI3 TOTO, SK 3MIHIOIOTHCS
YMOBHU JIJIsl TPOIIECa MAaCOIMEPEHOCY PECHIPATOPHUX Ta3iB?, SKOK HAMNPYrow 1 B SIKOMY CTYICHI
GyHKIIT cHCTeMH TUXaHHA (30BHIIIHBOTO JUXaHHS, KPOBOOOITY, ra30TpaHCHOPTHOI (DyHKIIIi KPOBI,
TKQHMHHOTO JIMXAaHHS TOIIO) 3a0€3MeUyI0Th MIBUAKICTh MOTOKIB PECIIpATOPHUX Tra3iB B OpraHizmi?
mo HaibuTeIIo Mipoto oomexxye MCK 1 3B’s13aHuil 3 HUM piBEHB Mpale3aaTHOCTi?

BimomMo, 1O OCHOBHUMH aJanTalifHUMH  pEaKIisIMH B OpraHi3Mi, sKi 3yMOBJICHI
nepeOyBaHHSIM B TIPCHKUX YMOBAX, €: 30UIbIICHHS: JiereHeBOi BeHTU i1 (JIB); ceprieBoro Bukuy
kpoBi (CBK); Bwmicty remorno6iny (HB); xkimbkocti epurpountiB (Er) i miaBumeHHio B HUX 2,3-
madocdorminepara (ADPI), mo cnpuse 3ButbHeHHI0 O2 3 okcuremornoOiny (HBO2); xkimbkocTi
Miorio6iny (MB), mo nonermnrye criokuBanHsi O2 (CnO2); po3mipy Ta KUTBKOCTI MITOXOHJIpPIH i
KUTBKOCT1 OKUCHUX (JEpMEHTIB B TKaHWax Toto [5, 13, 25, 32, 41].

Peaxirisi ciopTcMeHIB Ha MepBUHHE TIepeOyBaHHS HAa BUCOTI B Topax — II€ TOCTpa peakilis, sKa
TpHBAE B ACKUTLKOX TOJIMH JI0 ACKUIHKOX JIHIB, a TpUBAJa — Bl IBOX JO M’SITH THXIHIB (Ta0m.1).

Tabmung 1.
XapakTep 3MiH peakiliii B oprasi3mi cnoprcMeHiB

HA nepe0yBaHHS | TPEHYBAHHS B YMOBAaX CEPeAHbOrIP’s

diziogoriuna Iepui ani OcTanni qui
pynkuis nicJisi nepeMillleHHsI B TOPH nepe0yBaHHs B ropax
1 2 3
Jlerenesa IligBuiIeHa gereHeBa BEHTHIISIIS JlereneBa BEHTHIIALA
BEHTUJIIIS 3AJIMIIACTHCS [IIBUIIEHOO
ITinBuiena YCC B crioko1i 1 I gac [ToBepuenns 3HaueHHss YCC
qCcC BUKOHAHHS BIIPaB; 3HUKEHI CITOKOIO IO TIOYATKY MiATOTOBKH B

3HayeHHA MakcuMaiabHol UCC

ropax; makcumaiabaa YCC
3aJIMIIAETHCS 3HUKEHOIO

Cucroniyauii 00’em
KpOBi

3MEHIIIEHHSI CUCTOJIYHOTO 00’ €MY B
CIIOKOI 1 ITiJT YaC BUKOHAHHS
IHTEHCUBHOI BIIPaBH

IToBepHEHHS 3HAYEHHS
CHUCTOJIIYHOTO 00’€MY K PIBHIO J10
MOYaTKy MiATOTOBKH B ropax

CepiieBuii BUKH]]
KpOBi

3HUKEHUH CEPIIEBUIN BUKHU B CIIOKOT
1 Ip¥ BUKOHAHHI IHTEHCUBHOT
BIIPABU

[ToBepHEHHS 3HAYEHHS CEPLIEBOTO
BUKH]Y K PIBHIO JIO TIOYATKy
MIATOTOBKHU B rOpax

JlakTaT KpoBi

[TigBuIIeHE HAKOITMYCHHS JIAKTATy
ITICJISI BUKOHAHHSA IHTEHCUBHUX 1
MaKCHMaJIbHO IHTCHCMBHHUX BIIPaB

3HIKEHA BEJIMYMHA JIAKTATY ITICIIS
BUKOHAHHS IHTEHCHUBHHX 1
MaKCHMaJIbHO IHTCHCHBHHUX BIIPaB
PO 3PIBHSAHHIO 3 PIBHEM JI0
MOYATKY MATOTOBKU B ropax

AepoOHe
CHEepro3ade3neycHHs

3menienss MCK Ha 1% Ha koxHI
100 M 30UIBLIEHHS BUCOTH
nepeOyBaHHS

30uTbIlIeHHS KUTBKOCTI aepOOHUX
dbepmenrti; noBepHeHHss MCK
Maike 0 piBHS JIO OYaTKy
MIATOTOBKHU B TOpax

AnHaepoOHa EMHICTh

I'inmokcist MPUCKOPIOE TITIKOIITHYHI
peaxilii i TIIiKOTeHOTI3

[TinBumieni 6y epHi MOKIMBOCTI
M’5131B 30UIBIIYIOTH aHAEPOOHY
€MHICTD

I'opmoHanpHa 30uTblIeHUH piBEHb KaTeXoJaMiHiB; | 30UIbLICHUN piIBEHb KOPTU3O0IY,

perymsiis BUKIJ] €PUTPOIIOETIHY, KN SKUH BKa3ye Ha CTPECOBY PEAKIIi0
CTUMYJIIO€ BUPOOHUIITBO 1 BINTUBA€E Ha KaTaboJIi3M M’ A30BOi
EpUTPOLMTIB i TeMOTrI00iHY TKaHWHU

I'emaTonoriyna O06’eM mna3mH 1 3arajgbHUNA 00’ eM 30uIblIeHUH 3araabHUi 00’ eM

peaxiis KPOB1 3MEHUIYIOTbCS 3pa3y Micis KPOBI, KUIbKICTh €PUTPOLIUTIB 1

HepeMiH.[eHHH B TOpHU

MacH reMorjio0iny
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[TponoBxenns Tabmmui 1.

1

3

CkelieTHi M3

[TixBuieHa UIiIbHICTD KAMUIAPIB;
MO>KJIMBE 3MEHIIIEHHS M’ S30BO1
MacH BHACIIZOK KaTaboIiuyHOT Aii
KOPOTH30J1a

Boaawnii 6ananc

TenaeHuis 10 0€3BOIHECHHS
BHACHIIAOK ITOCHJIEHOT JUXAIBHOT
(G yHKIIT 1 BTpaTH BOJIOTH 3 CEUCIO

CrnoXuBaHHS BOJIOTH MOXe OyTH
30UTBIICHO 0 YOTUPHOX-IT SITH
JITpiB HA 700y

Imynna cucrema

[TigBumieHnii pu3uK HPEKITNH
BEPXHIX JTUXATBHUX MIJISAXIB

[linBuiennii piBeHb TOPMOHIB
cTpeca (KaTexoJIaMiHiB,

KOPTH30J1a) IPUTHIYYE IMYHHY
GYHKITIO

[TomiTH1 3MIHU B JISUIBHOCTI PI3HUX CHCTEM OPraHi3My CIOPTCMEHA CHOCTEPIraloThCsl BiKE
nouynHatouu 3 Bucotu 1000-1200 M Hag piBHEM Mops (M H.p.M.) [6, 44, 49].

g diziosorii pyxoBoi aKTUBHOCTI 1 CHOPTY, TeOpii TIMOKCHUYHUX CTaHIB BaXKJIUBUM €
3'dCyBaHHS MEXaHI3MIB, 110 3a0e3MeuyroTh Mpollec MaconepeHocy 1 yrumnizanii O2 npu M'si30Bii
JSUIBHOCTI  PI3HOT IHTEHCHUBHOCTI B yMoBax 3HkeHoro PO2 y BaumxyBaHOMy TMOBITI,
0COOJIMBOCTEH 3a/10BOJIEHHS ITPU LIbOMY TiiBHILIEHOTO O2 — 3aluTy OpraHiamy.

OpmHuM 3 BOXJIMBUX HACIIJIKIB TIMOKCIT € 3HWKEHHS OKCIreHallii HUPOK, 10 CTUMYJTIOE€ CUHTE3
eputpornoetina (EIT) — ropmoHa, sikuil perymatoe BUpOOHUIITBO epUTPOLUTIB i HB B KITKOBOMY MO3KY.
Le#t mportec BinOyBaeThes B miepiiti S5 — 7 aniB. ITicis 1ib0ro MOMITHO 30UTBITYEThCS 3ATHICTH KPOBI J10
tparcnopty O2, 110 CpHse MiIBUICHHIO aePOOHUX MOKIMBOCTEH criopreMeHis [40, 42].

Bceranosneno, mo 3 migiiomom B ropu MCK moctynoBo 3HmwkyeThes [2, 3, 23, 51] (puc.1).
Tak, sxmo Ha piBHI MOpPS BOHO s (DI3MYHO 3J0POBUX JOPOCITUX YOJIOBIKIB MOXE JOCATATH
60 - 70 m/xB Ha Kr MacH Tina, To Ha Bucoti 2000 M — 53-58, 3000 m — 45 — 50, 5000 m — 40- 43,
6000 m — 35 - 38, 7000 — 27 - 30 i Ha Bucoti 8845 M H.p.M. (TOOTO, sik Ha EBepecti) BOoHO majae
Mmaitke 10 10 — 12 mur/xB T0OTO, JTuIIe B 2 pa3u MOKE TIEPEBUIIYBATHO BEJIMYUH CHOBHOTO OOMIHY B
yMOBax piBHHUHHU (OCTaHHI AaHi ependadeHi Ha MiJICTaB1 3aIeKHOCTI MK BUCOTOHO 1 3MiHOI0 MCK,
OTPUMaHUX HA MEHILUX BUCOTAX ).

w\/O2 max
60 w—\/O2 rest
VO2max, ml/kg/min

.
(=]

VO2, mkg/min

0
0 1000 2000 3000 4000 5000 6000

Altitude, m
Puc.1.3mian iHTeHcuBHOCTI MCK (MI/KT/XB - 4epBOHA JIiHIS) Ha PI3HUX BUCOTaX B ropax.
Cuns ninis — pisenb CnO2 B cTaHi CIIOKOIO Ha piBHUHI [23].
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[leBHa eQeKTHBHICTh TIpCbKOI MIATOTOBKM Ui  MIABUINEHHS  (YHKI[IOHATBHUX
MO>KJIMBOCTEW CIIOPTCMEHIB 1 CHOPTHUBHUX PE3YyNbTATIB SIK Y BUAAX CIOPTY, MOB'I3aHUX 3 MPOSBOM
BUTPUBAJIOCTI CIOPTCMEHIB, TaK 1 B IHIIMX, JIOBEJCHAa B YHCICHHUX pOOOTAaxX MOCIIAHUKIB, IO
MPAIOIOTh B Tally3i CIOPTUBHOI ¢i3ioorii [4, 6, 12, 27, 46, 51].

Hes3Baxaroun Ha Te, M0 KUIBKICTh ()yHIAMEHTAIBHUX JOCIIIPKEHb B IIi Taly3i 3HaHb Ha
MICIAPaITHCBKOMY TIPOCTOPI 3HAYHO CKOPOTHIIACA, IHTEpEC 0 MpoOIeMH MATOTOBKUA CIIOPTCMEHIB
B TIPCHKUX YMOBAX 3aJIMIIAETHCS JJOCUTH BUCOKHM.

Mera po6Goru. IIpoananmizyBarm (Ha OCHOBI JITEPaTypHOTO OIVIALY 1 BJIACHUX
CIIOCTEPEIKCHB) BILTUB MEepeOyIOB B OpPraHi3aMi CHOPTCMEHIB B TOpPax Ha YMOBH 3a0€3ICYCHHS
MacoOTIEPEHOCY PECHIPATOPHKX Ta3iB MPHU M’ SI30Bil MTiSUTBHOCTI Pi3HOT IHTEHCUBHOCTI.

Meroau. 3aiiicHIOBaNIM aHalli3 CIENiajJbHOI HAYKOBO-METOJWYHOI JITepaTypu 3 HHUTAaHb
BIIMBY Hectaul O2 y BAMXYBaHOMY MOBITP1 Ha (PYHKI[IOHYBAaHHS CUCTEMHU 30BHIIIHBOTO JUXaHHS,
CEpLEBO-CYUHHY CHUCTEMY, KHCHEBOTPAHCIOPTHY (YHKIIIO KpOBI, TKAaHWHHE JUXaHHS,
TOMEOCTaTUYHI XapaKTePUCTUKU 1 T.l. AHaN3yBaJid TWTaHHS, TOB'A3aHl 3 aJaNTallliHUMU
IpolecaMu y CHOpPTCMEHIB mpu nepedyBaHH1 B ropax. BuxopucrtoByBanu HedopmatuBHi aimu
nomrykoBux cuctem: «Google», «Yandex» (www.yandex.ru) — 20 caiiti, «Karanor pecypciB»
(www.aha.ru) —30caiitiB, «Alta Vista» (www.alvista.com) — 40 caiiTis.

PesyabTaT Ta ix o0roBopenHsi. B ganumii yac BiomMo 0arato 3aKOHOMIPHOCTEH peakiiiit
OpraHi3aMy B TOpax Ha KOPOTKOYACHMW 1 TpUBaJUM TIMOKCMYHUN BIMB. B pesynbrari
BCTAHOBJICHHX (PAKTOPIB 1 MOJIOKEHB, IPEJICTABIIEHUX B pOOOTAaX BEIUKOT KUTBKOCT1 IOCIITHHUKIB, B
MOCJIIJOBHOMY MpOIEC] ajanTamii 10 TiPpChKUX YMOB BUAUISIOTH: MO-TIEpIle, peakiii, CIpsMOBaHi
Ha BIJHOBJICHHSI MOPYIIEHOTO TOMeocTa3dy 1 30epexeHHs IHTEHCUBHOCTI TKaHWHHUX MPOIECIB,
BIMOBIMHUX KHUCHEBOMY (2-3amuTy, SKUH JOCATAETHCS, TMEPHI 3a BCE, 3yCHUIIM (PYHKITIT
30BHIMIHBOTO auxaHHs [7, 9], remonuHamiku [14, 16, 39, 44], 3pocTaHHSM KHCHEBO3B I3yBaJIbHUX
BIactuBocTen kpoBi[15, 17, 19, 25, 31, 34]; mo-apyre, MophodyHKITIOHATPHUMHU Ta OI0XIMIYHUMH
MEPETBOPEHHAMHU, SIKi (OPMYIOTHh MMPUCTOCYBAIbHI 3MIHHM Ha TKAHUHHOMY 1 KJIITHHHOMY PIBHAX [8,
26, 28, 37], mo npu3BOIATh 10 OUTHIIT €KOHOMHOTO BUKOpUCTaHHS O2.

VY nepmri a1 nepeOyBaHHS B CEPEAHBOTIP'T MPH CTaHAAPTHUX (PI3MYHUX HABAHTAKEHHSIX
B1I0YBA€THCS MOCUJICHHSI aHAepOOHOTO TUNKOJII3Y 1 MIJIBUIICHHS B KPOBI 1 M'A30Biil TKaHWHI PiBHS
nakrary [21, 32]. Uepe3 aBa-Tpu THXKHI IHTEHCUBHICTh TJIIKOJII3Y 1 YTBOPEHHS JIAKTATy MPH TaKUX
K€ HABAHTAKEHHSX 3HIKYETbCS 1 HAOIMXKAEThCA O YMOB pIBHMHHM. OJHOYACHO BII3HAYAETHCS
MJIBUIIECHHS BMICTY BUIBHUX >KHPHHX KHCJIOT B M'si30Biid TkaHuHi [32, 38, 50] 1 momimmyeThcs
MeTaboJTiuyHa PeryIsiis mpolleciB eHeprozade3nedyenns [18, 26, 43, 47].

Ha nymky nesxkux gocnigaukis [9, 11, Ta iHmIi], mpu M's130Bii AiSUTBHOCTI B TOpax OCHOBHUM
YUHHUKOM, L0 O0Mexye HaaxopkeHHs O2 B Ipalorouuil OpraHi3Mm, € HEMOKJIMBICTh B 3HAUHIH
Mipi 30inbI1yBaTH JereneBy BeHTH L0 (JIB). [Ipu BukoHaHHI 0JHAaKOBOT pOOOTH BOHA 3pOCTaE B
cyBopiii BignosinHocTi a0 Bucotu [7, 10, 17, 20]. Tak, npy HaBaHTaKE€HH1 31 CIIO’KUBAHHSAM KHUCHIO
2 1/XB [Ji PiBHS MOPS aBTOPH HaBOATh 3HaUeHHs JIB — 48 1, mis Bucotn 2810 M — 69 1, 3660 M —
83 11,4700 M — 110 1/ xB.

3naBaniocst 0, K BUIUIMBAE 3 IIUX JaHUX, OOMEXYBAIbHUM (aKTOPOM Ipale31aTHOCTI € He
3HMKEHHSI IHTEHCHBHOCTI OKHUCIIIOBAJBHMX IPOLECIB B MPALIOIOYMX M'A3aX 1 HE MOTIPLICHHS
MPOIYKTUBHOCTI CepIs, a MeKa MOKIUBOCTI 301nbieHHs JIB.

IIpote, X04 K HE MEPEKOHJIUBI LI JOCHIIPKEHHsS, BOHM HE PO3KPHUBAIOTH IMPUYMH, IO
JIMITYIOTh Mpale3aTHICTh Ha BEJIMKUX BHUCOTax B Topax. 3riJHO 3 JITEpaTypHUMM JaHUMH,
3HmkeHHss MCK 1 rpaHiYHOT MOTYKHOCTI MEXaHIYHOT POOOTH HE 3aBXK]IM 3AJICKUTh B1l MOKIMBOCTI
30inpiryBatu JIB, a neBHy 0OMexXyBalIbHY pOJib IIPU LIbOMY I'pa€ 3HWKEHHS AJIbBEOJISIPHO -KAUIIpHOT
mdysii, sike BinOyBaeThCsl BHACIIOK 3MeHIIeHHs rpajtienta PO2 [2, 15 ta iHmii].

3aBIAKM aHATITUYHUM po3paxyHkam [10, 29] Oynmo mpoaHai30BaHO 3HAYCHHS JAEAKUX
KOMIIEHCAaTOPHUX MeXaHi3MiB B miaTrpuMmui PO2 B anbBeosiipHOMY MOBITPI 1 apTepiajibHiil KpoBi
npu pisHOoMy 3HIKeHHI PO2 y BauxyBaHomy moBirpi. IlokasaHo, mo mnpu BiICYTHOCTI
KOMIIEHCATOPHMX BIUIMBIB, 3MiHa PO2 Ha 1ux eramax HOro HUIAXY B OpraHi3mi MpomnopiiiiHa iHoro

105


http://www.yandex.ru/
http://www.aha.ru/
http://www.alvista.com/

ISSN 2076-5835. Bicuuk UYepkacbkoro yHiBepcutery. 2025. Nel

3HIKEHHIO Y BIMXYBAaHOMY MOBITpi, ayie koediieHT mpomnopuiiHocTi HeoaHakoBuid. Ilpu nmpomy
MMOCWJICHHSI BEHTUJIAIIT HE TTOBHICTIO KOMIICHCY€E 3HWKEHHS BMicTy O2 y BANXYBaHOMY IMOBITPi 0
12 i Tum Guremie 10 1 8 06.% (exBiBasienTHO BUcoTaM 4500, 5800 1 7500 M H.p.M.), Tak sik PO2 B
apTepiabHI KPOBI BUSBIIAETHCS HWXKUE «KPUTHYHUX PiBHIB» [15]. 3MiHHM pexuMy IUXaHHS
(pi3HMX TO€JHAHBP MOTO 4YacCTOTH 1 JAMXaJbHOTO 00’€My) HE TparTh CYTTEBOI poJli B
KomneHcatopHomy edekri 30utpmenns JIB. Ll gocmimkenns cBiguars, skmo PO2 y BauxyBaHoMy
noBITpi 3HWXKYeTbes a0 125-120 MM pr.cT., IO Mae Mice B cepenHborip'i Ha BUCOTaxX JI0
2000 M H.p.M., B CIIOKOT Oprai3mM Moxe 00iiTucs 6e3 momitHoro 30utkieHHs JIB 1 CBK, ockinbku
B IIMX YMOBaxX KHCHEBI MapaMeTpu apTepiaibHOI KPOB, a TAaKOXX B IPALIOIYUX M'S3aX BHIIE
«kputnuHuX piBHIBY [8]. Ilpu 3umkenHi PO2 y BruxyBanomy nosirpi 10 90 MM pT.cT. (Ha BUCOTaX
6mu3bko 4000 M H.p.M.), 6€3 BupaxkeHoro 30uibiIeHHs JIB 1 cucremHoro kpoBotoky, PO2 B kpoBi 1
TKAaHUHAX BUSBISETHCS HIKIEC KKPUTHIHOTO PIBHS.

TulbKM IHTEHCHMBHA AaKTHUBHICTh KOMIICHCATOPHUX MEXaHI3MIB MOXE 3amoOirTH B IUX
YyMOBaxX PO3BUTKY TKAHMHHOI TiMOKCii. IX e(eKxTHBHiCT, mnpM mojanblioMy 3MeHmeHHi PO2 y
BJIMXYBAHOMY IOBITPl 3HMXKYEThCA. SIKIIO BOHO cTae HUX4e 76 MM pT.CT. HiIKE€ NOCHJIEHHS
BEHTUJISILIT 1 MIJABUILEHHS MIBUAKOCTI KPOBOTOKY, 332 pPO3paxyHKaMH IIMX aBTOPIB, HE MOXKYTb
3aro0IrTé pO3BUTKY TKAHUHHOT TIMOKCII.

Po3spaxynku, nmpoBeeni 3a MetogoM Runge-Kutta [9, 36, 37], moka3zaiu, 1110 SKIIO B CIIOKOT
Ha piBHI MOpsl HacM4eHHs reMorio6iny O2 B mpoleci MPOXOIKEHHS €pUTPOIUTA IO JIETEHEBOMY
Kanuisipy BinOyBaetbes 3a 0,7 ¢, To nmpu OGapoMerpuyHoMy THCKY 250 mm pr.cT. — 3a 0,2 c. [Ipu
bOMY 3BHYaHO KanuisipHuid PO2 He M0XOAWUTH IO piBHS B aJbBEOJIAPHOMY MOBITPI (Tpai€HT
CTaHOBUTH OJIM3BKO 6 MM PT.CT.). ToOTO, SIKIIO HaBITh B yMOBaX CIIOKOIO 0OMexyeThes audyzis 02
B JIETEHSX, TO MPHU M'I30BIi AISUTBHOCTI, B pe3yabTaTi 30ubenHs O2-3anuTy, CUTYyallis, IPUPO/IHO,
noripmyetbes. [Ipu npomy audysiitHa 30aTHICTD JereHb 3HKYeThes Ha 45% [2, 15].

€ Bigomocti mipo Te [3, 7, 9, 10, 37,45 ta iHmii], mo npu poOoTi B yMoBax Hu3bkoro PO2
MK piBHeM JIB 1 crymeneM okcureHarlii aprepiaabHOI KpOBI HEMAE MPOTOPIIHHOT 3aJIEKHOCTI —
BEHTHJISILIIS 3pOCTa€ B OUTBIIINA Mipi HbK criokuBaHHa O2 1 mporpecyrode 3HIKYEThCS OKCUTCHAITIS.
Ile, ouyeBmaHO, BimOyBa€ThCs HE TUIBKM dYepe3 3HIKCHHS IU(y3iMHOT 37aTHOCTI, a W uepes
3pOCTaHHs IIYHTYBaHHS KpoBi B jereHsx [15]. Ha Benukux BHCOTax B ropax HaBiTh B CITIOKOI,
BHACJIIOK Ba30KOHCTPHKIT JIETEHEBUX CYIUH, MIIBUIIYETHCS JIETCHEBUI apTepialbHUM THUCK,
3pocTae KpPOBOHANOBHEHHS JIETCHIB, MIABUIIYETHCS B'SI3KICTh KpPOBI, IO IPH HABaHTAKCHHI
MIPU3BOJUTH JI0 PO3BUTKY JiereHeBoi rineprensii [11]. Tooro, 3umwkennss MCK B ropax He 3aBxau €
HACJIIKOM OOMEKEHUX BEHTWIAIIMHUX MOXJIMBOCTEH JIETEHb. 3a JaHUMU psIy aBTOpiB [24, 28],
JIB mipu ¢i3uuyHOMY HaBaHTa)KEHHI 3pOocTae B JHIHHIN 3anexxHocTi Bin npoaykiii CO2. Tomy B
TipChKUX YMOBAax 3HAa4YHY POJb B OOMEXKEHHI BEHTUJIITOPHOI BIIMOBIAI HAa HABAHTAXEHHS MOXKE
rpatu miaBuIleHe Horo BummuBaHHSA [2, 20, 29], mpu npomy Haxui rpadika 3anexHocti JIB Big
mBuaKocTi BuauieHHa CO2 B ropax 3miHwoeTbes [28]. Lli & 10CHiTHUKY BUSBHIIM BUCOKHUH CTYIIHb
KOpeJsIii 31 3HMKEHHSAM OKCHI'CHAIlll KpOBi, IO BiATIKae Bin mpaiforounx M's3iB. KpiM Toro, B
ropax BiOyBaeTbcs mepedyaoBa peryisiii AUXaHHS MPH M'SI30Biil AISTIBHOCTI, B Pe3y/lbTaTi 4OTO
3poctae Bukopuctanua O2 B nerensix [11, 20]. To6to, 36u1bmenHs JIB B ropax He0OXiqHO B MepILy
4yepry He TUTbKH Ui TOTOo, 100 30impmmtu PO2 B anbBeonax, ane i Ui TOTo, 00 3a0e3nednTu
HAJXO/KEHHS J0 HUX HeoOximHoi kimbkocTi O2. Ane, uepe3 BENHKY EHEPreTHYHY BapTiCTh
MOCWJICHHSI POOOTH TUXadbHUX M'S31B, TaKe MiJABUIIECHHS BEHTUIISLII BUABIAETHCS HEePEKTUBHUM.
IToxazano [2], mro JIB npu MCK 3pocrae B ropax aumie 10 BUCOTH 0:11u3bk0 6000 M H.p.M., a IOTIM
BOHA Tporpecyroue 3HmKyeThes. [IpoBeneni pospaxynku [4, 36] BKa3yloTh Ha Te, IO HaBiTh B
CTMOKOT Ha Takili BUCOTI HifKe MOCWJIEHHS BEHTWIILIl He 3abe3neuye HeoOXiaHUN piBeHb PO2 B
aJIbBEOJIIPHOMY TOBITP1 1 apTepiajbHiii KpOBi, 110 MPHU3BOJIUTH O PO3BUTKY Ba)KKOi TKaHUHHOI
rimokcii. 3 orisay Ha Te, MO NpHU PIBHAX BeHTWIALIT moHan 120 i/xB  Ha poOOTy AMXaHHS
BUTpadaeThes 10 20-25% Bcworo croxxkuBanoro O2, a mpu 150 11/XB 11 BeIHMUMHA MOXKE JOCITAaTH
50% 1 Ounbme [10,], 3HaYHO MiABMIYETbCS KUCHEBA BapTICTh POOOTH, a €KOHOMIYHICTh (PYyHKIIT
30BHIITHBOTO AuXaHHs manae. Bimomo [10, 11], mo HaBiTh B criokoi Ha BucoTi 4500 M H.p.M. KOXKEeH

106



Cepis «bionoriuni Haykny, 2025

niTp cnokuBaHoro O2 BHIyJaeThCs 3 Maike B JIBa pa3d OUIBIIMX KUTbKOCTEH BEHTHUIHLOBAHOTO
yepes JIEreHi MOBITps, HiK Ha piBHI Mops (28-30m — Ha piBHUHI 1 55-601 — B ropax).

VY ropax mpu HaBaHTaXEHHSIX CyOMaKCUMalbHOT i MakCUMabHOI iHTeHCUBHOCTI CnO2
3HIDKYETHCS HE TUIBKH B Pe3yJabTaTi OOMEXKEHHS MOXKIMBOCTEH HanxokeHHs O2 B nereHi i
aJIbBEOJIH, aJie 1 B pe3yJbTaTi 3MeHIIeHHs rpagienTa PO2 Mk anbBeOJSIPHUM MOBITPSIM 1 KPOB'O,
JTiMiTyr0uoi podi audy3iiiHOT 3JaTHOCTI JereHb Ui HOro mepexoiy A0 KpOBi, 3HMKEHOTO
CTYIEHSl OKCUTEHallii apTepianbHOi KpOBi, MOTIpIICHHS NPOAYKTUBHOCTI pobotu cepis [20, 46,
50] 1 iHIIWX YUHHUKIB.

Bimomocti npo mpsimi Bumipu cuctonigHoro o0'emy kpoBi (COK) i CBK B ropax mpu
HaTpYyXKeH1i M'SI30Bii AISUIBHOCTI Maiike BiICYTHI. Ane € BKa3iBku Ha Te, o CBK He Moxe OyTtu
30UTbIIEHUM OLIbIIIEe, HDK Ha PIBHI MOPs, TOMY POJIb ceplisd B KomreHcalli Hectaul O2 oOMmexeHa
[16, 28]. Takox BimoMoO, 110 MpU CTAaHIAPTHIN poOOTI B ropax yactoTa cepueBux ckopodeHs (UCC)
BUSIBJISIETHCS OUIBIIO0, HDK Ha piBHI Mops [10, 16, 45], xoua BnpanbOByBaHHS IIPU LIbOMY HaBITh Y
CIIOPTCMEHIB CIOBUIHHIOETHCS B TOPIBHAHHI 3 THUM, IO CHOCTEpPIracThCsi Ha piBHI Mops [48].
Hapnaku, nmpu HaBanTtaxeHHsx 3 MCK B ropax, sk mnpaswio, YCC He npocsarac 3HAYCHb,
3apeecTpoBaHUX Ha piBHI Mops [1]. o mux mip mexaHi3Mm 3HmwkeHHsT MmakcuMmainbHoi YCC B ropax
3aJIUIIA€ThCA B TOBHOMY OOCS31 HE BHUSBIEHMM, XO04ya, Ha IyMKY OJHUX aBTopiB [43], BiH
00yMOBIIeHUH 30epeKeHHSIM TOHYCY MapacUMMaTU4HOI HEpBOBOi cucTemu, HImUX [33, 38] —
MOB'I3aHUN 3 YMOBUIBHEHHSM AaHTPIOBEHTPIKYJISIPHOI MPOBITHOCTI Yy 3B’S3Ky 3 TINOKCEMIELO.
O4eBHIHO, MOYKJIVBI ¥ 1HIII TOSCHEHHS.

[Ipu ananizi poni kpoBoToky nmpu MCK B ropax pospaxoBano [44], mo 11 30UIbIIEHHS
IIBUIIKOCT] CIOXKMBaHHA KUCHIO Ha 8-10% HeoOximHa Maike Ha 50% Buma 00’¢MHaA IMIBUIKICTH
KpoBOTOKY. ToOTO, X04a BHECOK CHUCTEMHOI reMOJWHAMIKU B 3a0e3MeueHHs MPaIIOI0uuX TKaHUH
02 npu MCK € Baromum, HeoOXigHa y4acTh 1 iHIIUX MexaHi3MIB. [lokazano [16, 33], mo npu
po60TI cyOMaKkCHMaIbHO1 MOTY>KHOCTI B yMOoBax Oapokamepu (tuck 464 mm pt.cTt.) UCC 1 CBK
BHUSBIISIIOTHCS OUTHIITUMH, HDK B yMOBaxX HopMmokcii. Ili sk aBTopu, mpu MpoBeAeHH] AOCTIIHKCHb B
ropax Ha BucoTi 4350 M H.p.M., TOOTO TaKiil sika yTBOproBanacs B Gapokamepi, mokazanu, mo CBK
Ha 2-¥ JIeHb MICHs nepeizny BUSBUBCS 3HIKEHUM Ha 16%, a Ha 10-ii neHb - Ha 29% B NOPIBHIHHI 3
THUM, 110 OyB Ha piBHI Mops. Makcumanbaa UCC npu 1ipomMy Takox Oyina 3HauHo Hwkue, a COK Ha
2-ii 1 10-it g1 6yB MeHmuM Ha 13 1 24%. ToOto B perynauii poOoTH cepueBoro m'sza MeBHUI
BILTUB Mae nepedy0Ba BEreTaTUBHOI peryJsilii.

VY 3B"3ky 31 3meHnieHHsaM B ropax COK mpu HanpyxeHidi M'SI30Biil MisTIBHOCTI, BUHHKAE
MUTaHHS PO Te, IO € LbOMY MPUYMHOIO0 MpHu HecTtadi O2 y BAUXYBaHOMY MOBITP1 — MiJABUIICHHS
nepuepuyHoro omnopy?, MOpPYUIEHHS CKOPOUYBAJIBbHOI 3AaTHOCTI Miokapnaa?, 3MiHa yMOB s
€HeproyTBOpeHHs B cepiieBoMy M's3i?, abo iHmii yuHHuku? Jani miteparypu [33] mpo 3MiHy
CUCTOJIIYHOTO apTepialbHOTO0 THUCKY MPH M'A30BiM JiSLIBHOCTI B TOpax CBiI4YaTh MpoO Te, IO BiH
MaJjio BiIPI3HAETHCS BiJ TOTO, IO 3a3BHYall CIIOCTEPIraeThCs HA PiBHI MOPS, TOMY MUTaHHS IIPO TE,
o juig 36utbienHs COK e Tpyanouti 3 60ky nepudepii, € HeCIPOMOKHUMHU.

Enextpokapaiorpadiuni nocnimkenus [33] cBimyaTh mpo Te, IO B TOpax, HA BiAMIHY Bif
pIBHS MODS, BiApa3y Micls 1030BaHOI pabOTH 3'ABIAIOTHCS O3HAKHU TMOTIPIICHHS KOPOHAPHOTO
KpPOBOIIOCTA4YaHHS, Ha Kapjaiorpami 3HWXKYeTbcs iHTepBas ST, BinOyBaeTbes cruiouieHHs 3yous T,
BKOPOYYETHCSI MEXaHIYHAa CHUCTOJA, 30UIBIIYETHCS BIIHOLIEHHS MEpiojy JOBUTHAHHA /IO dYacy
BUTHAHHS KPOBI 3 CEpIIsl.

JlocmipkeHHs, TPOBEICH] Ha CMY)KKaxX MIOKap/a 1 Ha 130JIbOBAHUX Iperaparax NaniIipHOTo
M's13y II1ypiB, JO3BOJHMIN JU(DEPEHIIIOBATH POJIb HEPBOBUX 1 TYMOPAJIbHHUX BIUIUBIB HA PETYJISALIIO
ceplsl MpPHU CKOPOYEHHI B TIMOKCHYHHUX YMOBaX B 3aJIeKHOCTI Bl MOpP(OQYHKIIOHAIBHUX Ta
010XIMIYHMX 3pYIIE€Hb Ha TKaHMHHOMY piBHi [38]. Tak, B yMoBax BHCOKOTIp'S cuja i CTYHiHb
YKOPOUYEHHS NaNUIIpHUX M'S31B ICTOTHO 3MIHIOIOTBCSA: 3MEHILNYEThCS CHJIa MaKCHUMAaJbHOTO
HaNpPYy>KEHHsI, 3HWKYETHCS MOXKJIUBICTh JOCATHEHHS] MaKCUMAJIbHOI YaCTOTH CKOPOYEHHS M'A31B Ha
MIPONOHOBaHY CTUMYJIsALif0. [lo€eHAHHS BIUIMBY CHUJIOBOTO HAaBAaHTAXEHHS 1 4YaCTOTH IMOJPA3HEHHS
MPU3BOIUTH J0 3MEHIICHHS aMIUTITYIM YKOPOUEHHs, 3HI)KEHHS Ipale3aaTHoCTI M'a3a Ha 38-45%.
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3HIKEHHSI CKOPOYYBAJBbHOI AaKTHBHOCTI CEpLs B TropaXx MOKHA MOSCHUTH MPSIMHUM BIUTMBOM
rimoKCceMil: 3HIKYEThCS IIBHIKICTH OKHCICHHS 1 OKUCHOTO (HDOCHOPHUIIOBAHHS B MITOXOHIPIAX
MiOKap/a, AUXalbHOTO 1 oKHCcHOTO (pocdopmmoBanus s HAJl-3anexuux cyoctpatiB. Jdediuut
eHeprii, Ha IyMKy Aeskux nociigHukiB [30, 41], € OCHOBHUM MOMEHTOM Yy PO3BHUTKY pPaHHIX
riMOKCUYHUX TOpYIIeHb B Miokapai. [lpencraBieni pe3ynpTaTH J03BOJIAIOTH B JAEAKid Mipi
MOSICHATH TIPUYMHHU OCJIA0JICHHS CKOPOYYBAJBHUX MOXIIMBOCTEH CepIs MiJ Yac HarpyXeHOl
M'130BO1 TISUTHHOCTI B TOpax.

Takum ywHOM, JiTepaTypHi JaHl CBiq4aTh MPO T€, IO B ropax MOPYIIYIOTHCS YMOBH
(GyHKIIOHYBaHHS MiOKap/a, M0 MPOSBISIETHCS B MOTIPIIEHHI HOTO CKOPOYYBaJbHOI 3IaTHOCTI 1
3HIKEHHI MOXJIMBOCTI 3a0€3MeYNTH TPU HANpPYKEHIH M'A30Biil MISUTBHOCTI TaKy SK Ha PiBHI MOPS
HIBUJKICTh MacOIEpeHOCy PeCIipaTOPHUX ra3iB KPOB'IO.

3 METOI OIHKMA MOJIHMBOCTI 30UIBIIEHHS IIBUAKOCTI IocTtaBku O2 10 MOCHIEHO
¢GyHKIIOHYIOUMX M'S31B  npu  (Pi3UUHIA poOOTI B Tropax HEOOXIJHO BpaxoBYBATH 1 pOJIb
Mepepo3MoALUly KPOBOTOKY B opraHismi. BusBieHo, mo BiH BiApI3HSIETbCA B TOro, IO
crioctepiraerbesi npu HopmanbHoMy PO2 y BauxyBaHoMmy mOBITpl. Bu3HaueHHsS perioHapHOro
KpPOBOTOKY y I1ypiB 3a gonomoroto Cs137 Bipa3y micis HaBaHTaXEHHS IJIaBaHHSIM [TOKa3aju, 1110
B TIMOKCUYHOMY CEpeJOBHIII B OUIBIIINA Mipi, HDK 3a3BUYail, 30UIBIIYETHCS KPOBOTOK uepe3
Mpaloyi cKelleTHI M'a3u, niapparmy, miokapa [30]. AHanoriysi pe3ynbTatu Oyiau OTpUMaHi 1 Ipu
BHUBUYEHHI NEepUPEPUIHOrO KPOBOTOKY y Jtofei Ha BucoTi 3500 M H.p.M. B MpoOIleCi HABAaHTAXKEHb
MMOMIPHOT IHTEHCHUBHOCTI [49].

B pesynbTari 0OMexeHHsI KpOBOTOKY 4epe3 MEUiHKY 1 HUPKH B 3HAYHIA MIp1 3HUKYEThCS
MIBUJKICTh YTHITI3aIlii MOJIOYHOT KHCIIOTH, III0 YTBOPIOETHCS B Mpamoounx M's3ax. [Ipu mpomy B
KpOBi 30UIBIITYEThCS KOHIICHTpAIlis 10HIB BOJHIO, 3CYBa€ThCsa KucIOTHO-TyxHUU cTaH (KJIC) B
M's3aX 1 KpOB1 Ta MOPYIIYIOTECS YMOBH [yt yruoizamii O2 [30].

Sxmo BpaxyBartu, 110 B ropax B 3J0POBOMY OpPraHi3Mi B CIIOKOi CIIOCTEPIraeThcs Ta30BUI
aJKano3, BUKJIMKAHWUN TOCUJICHHSAM (DYHKIIT 30BHINIHBOTO JMXAHHS 1 PO3BUTKOM TIMOKamHIii, 1
BiIOYyBa€ThCS TIOCWJICHE BHMHMBAHHS HHpPKAMHU JIyriB, 3MEHIIECHHS €MHOCTI OMKapOOHATHOTO
pe3epBy MPU3BOIUTH JI0 TOTO, IO TIPH HAMPYKEHIM M'A30Bil MISUTBHOCTI 10 MOTIPIICHOT 31aTHOCTI
HUPOK 1 MEYIHKH YTHJII3YBaTH MOJIOUHY KHUCJIOTY MPUEAHYETHCS 1 3MEHIIIEHA 3/IaTHICTh 3'€THYBaTH
COJT1 KHCIIOTH, IO TIPH IIbOMY yTBOPrOOThCS [11].

Ananizyrouu posb HmMX Gaktopis, mo diMiTyroTh MCK 1 mparne3gaTHICTh B Topax, HE CIif
3a0yBatu 1 npo edekT mominuTemii. Tak, 3 ogqHOro OOKY, MiABUINEHHS KOHIEHTpalii HB B KpoBi
MPU3BOAUTH JI0 3POCTaHHS KHMCHEBOI €MHOCTI KPOBIi, MOKpallye TPAHCHOPTHI MOXJIMBOCTI KPOBI1
MpU M'SI30BIM TISTILHOCTI, @ 3 IHIIIOTO, TEMOKOHIIGHTpAIlisA 1 MiJBUIIEHA Y 3B'SI3KY 3 ITUM B'SI3KICTh
KpOBI MPU3BOJATH A0 TOTO, IO MPH IMEBHUX PIBHAX OO0'€MHOI HIBUIKOCTI KPOBOTOKY uepe3
MpaIo0Yi M'sI3U 1 JIereHeB1 Kaniisipy BiH B 3HA4HINA Mipi ycknaaHwoeTbes [31, 34.].

Cepen yMHHHKIB, 110 3a0€3MeUy0Th miABHILEHHS mpate3aatHocTi 1 MCK npu TpeHyBaHHi B
ropax, € BacKylsipizallis i MoB's3aHe 3 HEr0 30UTbIIEHHS KalUIIPHOTO KPOBOTOKY B M's3ax [1, 14,
41]. IIpu uboMy BKJIIOUYEHHS YUCJIa aKTUBHUX KAIUIAPIB HA OJMHHUIIIO MIONIEPEYHOTO TEpepi3y MOKe
Oytu pe3ynbraroM anriorenesy [46]. Takox mpu aganrtanii BinOyBaeThcs Aedka (QyHKIIIOHATbHA
peopranizailisi CyIMHHOTO pycia M's3iB [19, 46], mo 30i1blTye HYTPITUBHUNM KPOBOTOK 1 TOJETTIIye
midysiro pecniparopHux rasis. Kpim Toro, MoinBo, 30UIbLIEHHS BMICTY MB B TKaHMHAX
nigcuiitoe AuQys3iro Ta3iB B AUITHKAX, HAWOUTBI BiAaIeHUX Bl KDOBOHOCHUX CYIHH [45].

Mo>kHa CTBEpKyBaTH MpO T€, IO PEryislis KHUCHEBOIO IMOCTaYaHHsS OpraHisMy INpHU
(GI3MYHUX HaBaHTAXKEHHSX B MPOIIECi aJanTailii 10 Timokcii BiqOyBa€eThCs K HA CUCTEMHOMY PiBHI,
Tak 1 Ha piBHI TKaHuH [24, 30]: BimOyBaeThCs eKOHOMi3alisl  BCi€l CHCTEMH JUXaHHS,
PO3LIMPIOIOTECS MEXaHI3MM PETYIALil MPoLecy MacoNepeHeCEHHS peCipaTOPHUX Tas3iB.

Takum 4YuHOM, NPHU HAMPYKEHIN M’A30Bif AIAIBHOCTI B TOPax, B pe3ylbTaTi 3HMKEHOTO
PO2 y BauxyBaHOMy TOBiTpi BinOyBalOTbCsi 3MIHM (YHKIIOHYBAaHHS  TNPAKTHYHO YCIX
(GI310I0TIUHUX ~ CUCTEM, fKI MNPUIMAIOTh YydacTh B 3a0e3MeueHHi MpOIecy MacoMepeHOCY
pecripaTopHuX rasiB B opraniaMi. Ase, He3Ba)Xalo4M Ha Iie, B JiTepaTypi 6e3mocepeHbo BiICYTHS
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KOMIUIEKCHA OIlIHKa ILUTICHOTO TMpOLeCy IHHAMIKM MacolepeHOca pPEecIipaTOpHUX Tra3iB IMpH
¢i3uuHiil poOOTI B 30HaX Pi3HOT MOTYKHOCTI B 3a/IC)KHOCTI BiJl BUCOTH HaJl pIBHEM MOpPs, HOTO
BIIMIHHOCT1 B MOPIBHSHHI 3 PO3BUTKOM TilOKCIi HaBaHTaXeHHA Ha piBHI Mopa. OcranHe Oyze
MPEJCTABICHO B HACTYIHIN myOumikartii.

Buecoxk aBTopiB: Bci aBropum Opanm piBHY ydacThb y po3poOlli KOHIEMIi, MOIIYKY

JiTepaTtypu, METOAOJOT i, HamMCcaHHI Ta penaryBaHHi Ii€i CTAaTTi, MPOYMTAIN 1 TOTOIMINCS 3
OTTyOJIIKOBAHOIO BEPCI€I0 PYKOITHCY.
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Filippov M.M., llyin V.M., Portnychenko V.I.

Functional factors providing conditions for mass transfer of respiratory gases during
muscular activity in the mountains

Abstract. For the physiology of motor activity and sports, the theory of hypoxic states, it is
important to clarify the mechanisms that ensure the process of mass transfer and O2 utilization
during muscle activity of varying intensity under conditions of reduced RO2 in the inhaled air, and
the peculiarities of meeting the increased O2 demand of the body. A certain effectiveness of hypoxic
training for improving functional capabilities of athletes and sports results both in sports related to
the manifestation of endurance of athletes and in others has been proven in numerous works of
researchers working in the field of sports physiology.

Objective. To analyze (on the basis of the literature review and own observations) the
influence of changes in the body of sportsmen in the mountains on the conditions of providing mass
transfer of respiratory gases during muscular activity of different intensity.

Methods. We analyzed the special scientific and methodological literature on the influence
of the lack of O2 in the inhaled air on the functioning of the external respiratory system,
cardiovascular system, oxygen transport function of blood, tissue respiration, homeostatic
characteristics, etc.

Results The main adaptive reactions of these systems in the mountains are considered,
which ensure the supply of O2 from the environment to the lungs, its combination with hemoglobin,
its transportation with blood to the working organs, its release by hemoglobin and movement to the
muscles, the conditions of O2 consumption, the formation of CO2 and its excretion from the body,
and other processes. It can be argued that the regulation of oxygen supply to the body during
exercise in the process of adaptation to hypoxia occurs both at the systemic level and at the tissue
level: the entire respiratory system is economized, and the mechanisms for regulating the process of
mass transfer of respiratory gases are expanded.

Thus, during strenuous muscle activity in the mountains, as a result of reduced RO2 in the
inhaled air, there are changes in the functioning of almost all physiological systems involved in
ensuring the process of mass transfer of respiratory gases in the body.

Key words: mountains, adaptation, cardiorespiratory system, mass transfer of O2 and CO2,
physical activity.
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ICTOPIA AOCIIKEHHA ®JIOPU MICTA YMAHD
(UEPKACBKA OBJIACTD)

Axkmyanvnicmo. Y cmammi po3ensHymo oCHO8HI emanu icmopii 0ocaiodicensb giopu micma
Ymano (Yepracvka obaacms) 6i0 nepwioi nonosunu XIX cmonimmsa 0o cbocoOenHs. 32adano
KIIOYOBUX HAYKOBYIB, KOMPI 3p0OUIU NePULOUepeosull 6HECOK )Y BUBYEHHS (DIOPUCTIUYHO2O CKAAOY
peciony. Cepeo Hux crasHi imena A. Anooicetioscorkoco, O. Pocosuua, JI. I'onvya, U. IMauocwrozo,
@. bnoncvxoco. Pezynomamu. Bcmawnoeneno, wo edce Hanpuxinyi XIX cmonimms 6
odocnioxcysaniti ypoanognopi 6yno 3agixcosarno nonao 815 eudis, wo cxkradae 71,6 % cyuacroco
maxkconomiunoz2o bazamcmea ¢hnopu micma. Ilpomsicom XX cmonimms 0o ineenmapuzayitino2o
KoHcnekmy aopu 6yno 0ooaro 6auzvko 200 euoie (17,6 %), a y XXI cmonimmi — we 124 euou
(10,8 %). 3a pesyromamamu 6cmauosieHo, wo ypoawopropa Ymani € oo0uiero 3 HaubinbwL
docnioxcenux 6 Yxpaini ma exnouae 1140 6uoie i niogudie suwjux pociul. 3Hayny yeacy npuoiieHo
BUBYEHHIO DOCIUHHO20 NOKpUsy Oenoponociunozco napky «Cogiiska» 5K 6adciugoco ocepeoxy
IHMPOOYKYIL uysHcOpiOHUX pocaut. Po3kpumo ocho6Hi menoenyii 3miH hropucmuunoco ckiaoy,
30KpemMa NOWUPEeHH A0B8eHMUBHUX 6U0i6 Ma 3HUKHEHHS abOpuceHHux makcoHie. Bucnoeku.
3anpononosano nepcnekmusHi HaNPAMU NOOALLULUX OOCAIONCEHD.

Knrouoei cnosa: diopisnomanimms, Ilpasobepesicnuii Jlicocmen; Cogpiiska, gnopucmuuni
00Ci0JHCeHHA, OOMAHIKU, ICMOPIs HAYKU.

IlocranoBka npo6Jjemu. CydacHi MicTa HaJeXaTh 10 HAlOUIbII BaKJIIMBUX E€KOCHCTEM, B
SKAX BHUHHUKAIOTH (UIOpM HOBOro THIy — ypOaHodumopu. BuBYeHHS iX TaKCOHOMIYHOTO
PI3HOMAHITTA 1 JMHaMIKH, OCOOJMBO B ICTOPUYHOMY AacCleKTi, € aKTyaJbHUM 3aBJaHHSIM
ceorojieHHs [1]. B Ykpaini 10 Hamoro yacy BUBYeHi Oarato ypOaHo(pIop y OiIbIIOCTI PEeTioHIB,
asie y Yepkachbkiii 061acTi Taki JOCTIKEHHS O I[bOr0 4acy He mpoBoauiucs. OaHe i3 HaOuIbII
Mmict Cepennboro IlpunHinpoB’s — M. YMaHb, 3 YHCENbHICTIO HaceineHHa 81,5 Tuc. ocid —
pO3TalIoBaHe Ha MepeXpecTi NUIAXIB, 1 MPAKTUYHO 3 CAMOTO MOYaTKy PO3BUTKY OOTaHIYHOI HAyKU B
VYkpaiHi He JUIIAN0Cs M03a yBaro MpUpOJOJOCTIHUKIB [2-5]. OnHak y3araJbHEHHs IPOBEIECHUX
JOCII/DKEHb JI0 ChOTOJHI OyNlu BIACYTHI, @ YMCIEHHI 1 4acTo (parMeHTapHi JaHi MICTATbCA B
JDKepenax, siKi 1aBHO ctaiu 6i0miorpadivHoro piakictio [3, 4, 6-8]. YV 3B’43Ky 3 UM y3araJlbHEHHS
Ta aHaji3 GIOPUCTHYHHX BiIOMOCTEH 1110710 ypOaHO(IOopH YMaHi € Ha3pUIMMU 1 BAXKJIMBUMHU.

Mera gocaigkeHHs. 3’sCyBaTH CTaH 1 0COOIMBOCTI BUBUEHHS (piopu MmicTa YMaHi Ta HOTo
OKOJIMIIb 32 BECh Yac OOTaHIYHUX JOCIHIPKEHb, BUSBUTHU X TIOBHOTY.
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Marepianun i meroam AociaifikeHHsl. BuKoOpHCcTaHi peTPOCHEKTHBHI METOAU 300py
(GIOPUCTUYHUX JAaHUX BKIIOYANW: 3’SICYBaHHS BCIX BIZOMOCTEH MPO BHUJOBHW CKIJIQA POCIUH Y
JITepaTypHUX JDKepenax, mouynHarouu Bim moyarky XIX cronmirrs [3, 4, 5, 9], omnpamtoBaHHs
repbapuux ¢onais Hacamnepen Kuesa (KW, KWHA, KWHU), Ywmani (SOF, UM, UPU) [10-12]
Ta IHIIMX, MEHII JOCTYITHHUX repOapiiB; aHaii3 BUJAHUX €KCUKAT YMAHCHKOI (IOpH 32 BHIAHHIMHU
cepii «Herbarium Florae Rossica»; ctBopeHHsi Ta ompaioBaHHs Oi0niorpadiynoi 6a3u naHuX,
30KpeMa TI0 MepCoHaTIIX (IOPUCTIB, SKI MPAIIOBAIIN B JOCTIHKYBAaHOMY perioHi [2].

Pe3yabTaTH g0ciaixeHHs Ta iX 00roBoOpeHHs.

XIX — mouarok XX crodirrs. [lepmi BiqoMocTi Mpo OKpeMi pOCIUHH JOCTIHKEHOT Griopu
MAaIOTh 3araJIbHUI XapakTep 1 3yCTPIiYaroThes B XyA0KHIX ONMUCOBHUX TBOpax moAo «CodiiBku» ado
CTOCYIOTBhCSl TIOYATKy 3aKjaJaHHs Haca/PKeHb JeHjapoJsioriuHoro mapky [13]. HaykoBuii mepion
BUBUYEHHS (priopu YMmaH1 Ta OKOJIMLb po3nouaBcs y nepiriid yBepTi XIX cT., KoM MICTO BiB1AaB
AJL. AnmxerioBerkuii [3, 4]. llonpaBaa, mneil BUAATHUN MNPUPOJIO3HABEIL 1 TMEPIIONPOXOACIH
0araTb0X KyTOUKIB YKpaiHU KOHIIEHTpYBaBCi Ha BHBUEHH1 (uopu Ilonuibcbkoi BHCOYMHH, a 3
[IpuaHITPOBCHKOT BUCOYMHU MOTO OOTaHIUH1 BIIOMOCTI OyiH y’Ke parMeHTapH1. Y nepilii cBoii
KHM31 aBTOp 3BEPHYB YyBary Ha O€3JICICTh KOJHUIIHBOIO YMAaHCBKOTO IMOBITY Ta O3HAKH TOTO, L0
TYT BIAKPHUTI IPOCTOPHU KOJIKUCHh Oynu BKpUTI Jiicamu [3]. B nactynHiit kuu3i A.JI. AHTKeOBChKUI
[4] Bim3HAUMB 3araibHI 0COOIMBOCTI POCTUHHOCTI OKOJHUIIL YMaHI: Ha MIBHIY BiJ MiCTa TEPUTOPIS
Mae JIICOBUN XapakTep, a Ha MiBJAEHb, y HanpsaMy a0 piuuiua [liBaenHoro byry — Guibm crenosa.
Jluiie uepe3 TpH ACCATUIITTA 1€ aBTOp BKa3aB KUIbKa BUJIIB POCIIMH 13 OKOJMIb YMaHi [14]. Ane
1HIII1 aBTOPH IUIIAHO BUKOpUCTOBYBaiu marepianu A.JI. AnmxeiioBebkoro. Tak, 3a ioro 30opamu
B.C. Beccep [15] naBiB mis M. ¥YMmani Prunus fruticosa Pall. ta Onosma tinctoria M.Bieb., mpuaomy
JUTsl Apyroi pocauHu Oyo BkazaHo pik 300py — 1816. Jlemo nizuime E.I. Eifixpanpa [16] HaBiB miis
okouib YMani Bromus squarrosus L., Cystopteris fragilis (L.) Bernh. i Thinopyrum intermedium
(Schur) Barkworth & D.R.Dewey. ABTOpPCTBO IMX 3HaxiJoK He Oya0 3a3HadyeHe, aje BOHH,
iIMOBiIpHO, TeX Hanexarh A.Jl. AHKeoBChbKOMY. Y OUTBIN TMI3HINA TMepioJ yMaHCBhKI 300pH
A.Jl. AHIKEeHOBCHKOTO HABOIWIIM 1 1HIITT aBTOPH, 30Kkpema, O.C. Porosuu [17].

B cepemuni XIX cT. mNOOAMHOKI BKa3iBKM KUIBKOX BHAIB 3 YMaHiI HaBiB
E.P. Tpayrderrep [6]. X. CreBeH HaBIB I[iKaBy BKa3iBKY Ipo 3HaxiAky y 1814 p. B Mosogomy Ha
toit yac mapky «CodiiBka» Xanthium spinosum L. (konektop Borosdin) [7]. Takox, 6yi10 BKa3aHO
po po3moBCIOKeHHs nTaxamu Prunus mahaleb L. i3 «CodiiBku» y 1853 p. GoraHikom
@.1. bazunepom [18]. Ilepmi neranpHi Bka3iBku mpo ¢iopy YMmani HaBiB O.C. PoroBuu — BiH
3arajiom 1noBigomMuB npo nmouan 130 Bumis [17], y Tomy uncii 6au3pko 30 — 3a HeonmyOIiKOBaHUMU
Marepianamu A.JI. AHKEHOBCBKOTO, 310paHMMH HUM B OCTaHHIM Mepioa XUTTA. HacTymHum
3HaYHUM BHeckoM Oyna myOmikamis JI. T'ombua 3a pesynpraramu BuBueHHs y 1871 p. dmopu
Ymanmunu [8]. ABtop HaBiB gemio Outbiie 340 BHIIB BUIUX CYIUHHUX POCIUH, BUSBJICHHUX B
VYwmani ta 6muspkux cenax. Cepen iHmmx HEUM Oysi0 HaBeaeHo piakicHi Buau: Pulsatilla grandis
Wender., P. pratensis (L.) Mill., Stipa pennata L. ta inmii, ame okpemi BKa3iBKH aBTOpa CJIij
PO3rIAaaTH KPUTUYHO.

Haii6inpin nmpoJyKTUBHUMH Ha JOBTUM Yac 3alUIIMIIMCSA PE3yabTaTH BHUBYEHHS (uopu
VMmani Ta Gmusbkux okomuus micta MK, ITadockknm, skmii y 1880—1886 pokax HapuaBcs B
YMaHChKOMY YUMJIHIII 3eMJIEpOOCTBa, X0Ua TaK 1 He 3aKIHYHMB TYT Kypc akaaemiuHoi ocsitu [9, 10].
Ile#t BumaTHuil NmpHpoJO3HABELb 1 (QiToreorpad po3novyaB CBOIO HAYKOBY ISUIBHICTH came 3
YMaHCBbKHUX TepeH. ABTOp HaBiB i YMaHi Onu3pko 950 BHIIB AMKOPOCIHX 1 KYJIbTHBOBAaHHMX
pociMH, K B camMoMy MicTi, Tak 1 B «CodiiBui» (y Toil yac mapk HasuBaBcs «Llapunun cany), a
TaKOK 3pO0MB JIesKuil (iToreorpadiyHuil aHami3 TOCIIKEHOT MICIIEBOCTI, 3BEpHYB yBary Ha LTI
psa 3HUKIMX (MEpeBaXXHO cTernoBuX) BUAB [19]. BaxnuBo, 1mo aBTOp pO3AUISIB ITUKOPOCIi Ta
KyJbTHBOBaHI POCIMHM 1 TakKMd MiAXiA Yy Hall Yac 3HAYHO IOJIETIIye NPOBEACHHS aHali3y
yp6anoduiopu. Takoxk, aBTOp BiI3HAYMB, 1110 YUMAJIO POCIHH, BKazaHux A.Jl. AnmkeiioBcbkuM 1 JI.
Tombuem, yxe iMoBipHO 3HuKIM. Jlesiki mMatepiamu M.K. ITadockkoro B Toif 4ac BHKOPHCTANH Y
cBOiX pobotax #oro HactaBHUK [.@. [lImanmerayszen [20], xoua panmexko He 3aBKAU BKa3yBaB
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Npi3BHUILE CHPAaBXKHBOIO KOJIEKTOpPA, Ta JIOOWUTENb-aMaTop Npupoau, wieH KuiBchbKol CHUIKK
npupono3HaBuis B. Moutpesop [21], xotpumii GyB pasom i3 I.Ilauockkum y CHiTBHHX
excreuiisx. HuHi 3HauHa yacTHHA yMaHCHKMX repOapHux 360pis M.K. ITauockkoro 36epiraerses
B repbapisix UM 1 KW [10].

Barommii Bknan y npeamer nociimkenHs BHic F. Blonski [22], skuit ommcaB 3a 3paskom,
3i0panuM y «llapuiuaomy camy» ioro Opatom — M. Blonski — HoBmit mis Hayku Buja Linaria
ruthenica Btonski. Ha xainb, He SICHUM 3aJIMIIAIIOCS OXODKEHHS IIUX POCIIUH Y ApKy (MOXIIUBO, 1€
OyB epraziodir), a «locus classicus» 11pOro BUIy €, IMOBIpHO, BTpadyeHUM. Benmnke 3HaUCHHS MalOTh
(heHOJIOTIUHI CIIOCTEPEXKESHHS YMaHChKOTO OoTaHika, Mereoposiora B.O. Ilorrennoss, mposeneHi Hax
KUTBKOMA COTHSIMH TUKOPOCITHX pociuH Ta eprasioditiB y «Codiisui» [23]. [TooauHoKi (hiopucTuyHi
BKa31BKU TPAIUIJIMCA 1 B IHIIKX MyOiKaiisx, 30kpema HiMelbkux 0otaHikiB @. I'epaepa y 1872 poui
ta K. Melincrayzena y 1900 pomi # yxe 3rajgaHux mnpupoAoAociiiHukie B. MoHnTpesopa,
1. Magocekoro i ®. broncekoro [5]. Tpammumcss i HEKOPeKTHI BIOMOCTI, $K HAIPHKIAL,
Rhynchospora alba Vahe astopom JI. Tombiiom [8]. 3aBepiuuBcs JaHuWil TEpioJ] TEPBUHHOTO
HAKOIMYEHHs ()IOPUCTUYHUX BimoMocTeil mnepiomuunumu  BKaziBkamu M.K. Tlagockkoro mpo
POCIMHU yMaHCBhKO1 (uiopy y HM3II cBOiX myOumikamid [5, 9]. A y cepiitnomy BumanHi CHHCKIB
pociua «Herbarium Florae Rossica» 3a 1898, 1900, 1901, 1902, 1905 i 1908 poxu Oynu
oryOJ1iKoBaH1 OKpeMi BKa31BKHM Ha €KCHKAaTH TepOapHUX 3pa3KiB pOCiHH, 310paHuX B YMaHi [5].

3arainom, ynpoaosx XIX cT. nuiie B JiTeparypHUX JpKepenax Oyiao HaBeneHo moHan 815
BU/JIIB 1 MIABU/IIB JOCTIIKEHOT (PJIOpH, 10 CTAaHOBUTH Ounbly yacTuHy (71,55 %) Bigomoro HuHi
TaKCOHOMIYHOTO OararcTtBa ypOaHodiopu MicTa 1 CBITYUTh HAa 3HAYHUHN 1HTepec A0 Hel 3 OOKy
yuManoi KUTbKOCTI QuiopucTiB (He 0e3 yuacTi nputsryBanHs ix yBaru «CodiiBkoto»). Ha Toil yac
¢dbropa micta YMaHp Ta HWOro ONM3BKMX OKOJHWIb Oyjla €IWHOK TOBHOIIIHHO JOCIIIKECHOIO
doporo B Mexkax cydacHoi Uepkacbkoi obmacti [5]. 3aBasku Takiil yBa3i 3aIMIIMIIACSA BKa3iBKH
nmpo 0Oarato HUHI 3HUKJIMX BHUIIB POCIWH, IO JO3BOJISIE BIATBOPUTH TEPBHHHY CTPYKTYPY
MPUPOIHOT (UIOPH Ta MAKCHMAJIBHO TOYHO NPOAHATI3YBAaTH JAWHAMIKY 3MIHH (JIOPUCTHYHOTO
CKJIaZy BIIPOJAOBK JBOX CTOMITh.

XX crodqirrs. B HacTymHMT niepioa nociimkeHHs ypoanodmopu YMaHi MPOAOBKUIUCS Ha
3arajbHUX 3acaaax. B. @iHH 3a MaTepianamu criibHOI 13 mpodecopom M.B. Llinrepom nomopoxi y
1900 p. HaBiB 1OCUTH BEIUKHUI CIMCOK AUKOPOCIHUX, 30KpeMa aJIBEHTUBHUX POCIIHH, 3a(pIKCOBAHUX
y M. YMaHp Ta MIBJAEHHIA YaCTHHI KOJIMIIHBOTO YMaHChKOro moBiTy [24]. JlocuTh aeTasbHO
B. IlemkoBcrkuii [25] onmcaB 3ajUIIKK JIICOBO1, CTEMOBOI Ta IHIIWX THUIIB POCIWHHOCTI YMaHi Ta
OKOJHIb. BiH, 30KpeMa, BHSBHB (pparMeHT rpaHHYHO-apeanbHOI momyisaiii Stipa pinnata L. na
teputopii «CodiiBku». 3 Toro x yvacy y repoapii (UM) 30epexeHa repOapHa KOJICKITisl aCUCTEHTa
ootaniku O.C. Bonmapa, ne € 3pasok S. pinnata, 3iopanuii Ha Teputopii «Codiieku» y 1930 p.:
«Hazan pokiB 10-15 B mapky 3ycTpidaBcsi, a MOTIM 3HHK. L[pOro poky MeHi MOIIACTUIIO HaWTH
JeKinbKa ex3eMIusipiB Ha «[ pubky» npsimo mpotu Buile 3a «2KeneBcbke 03epo». Onunouno. 8/V
1930. O.C. Bonmap» (UM 7134) [11].

Yoponosx 1929-1931 poxkiB (rmopucTUYHI [OCHIDKEHHS OKOJUIL YMaHi MpOBIB
B.I1. Iumnoscekuii [26]. ABTOp BHsIBHB 26 HOBUX BH/IIB POCIIMH IS I{i€l TEPUTOPIi, 30KpeMa, B
«CodiiBui» — Cynosurus cristatus L., Holcus lanatus L. (ae BHKIIOYEHO, IIO IIi 3JaKH MajH
iHTpoayKIiiiHe moxomkenns), Muscari tenuiflorum Tausch, Neottia nidus-avis (L.) Rich., a B micTi
— Cyclachaena xanthiifolia (Nutt.) Fresen., Lepidium coronopus (L.) Al-Shehbaz, Muscari
neglectum Guss. ex Ten. Tomo. OTke, aBTOPY BAAJIOCS BiHAWTH HE JIMIINE PiAKICHI pOCIHUHH, a i
3aikcyBaTH TMOSBY HOBUX UYXOPIIHUX BHJIB. TakoX, BiH BiJI3HAYMB HETaTHUBHY JAWHAMIKY
3HUKHEHHS pinkicHuX MiciieBux pocnud (Pontechium maculatum (L.) Bohle et Hilger, Scopolia
carniolica Jacq, Stipa pennata) BHaciIOK aHTPOIOTEHHOTO BILUIMBY Ta TOSBU HOBHX Oyp sHIB.
e B.II. IuanoBcbkuid 3alMIIMB I[iHHI OMKCH CTEMOBOI POCIMHHOCTI ypouuiia «['pubok» y
«CoiiBIi» Ta IHIINX CTENIOBUX, JIICOBHUX, JIYYHUX TUISHOK, a TAKOK CIIUCKU Oyp’ sIHIB.

V¥ 1920-30-x pokax HaBKOJIO YMaHi MOYajay BUCAPKyBaTH HOBI IITY4YH1 JIICOBI HACA/PKEHHS.
B meii xe uwac Oynu omyOnikoBaHI HaJ3BMYailHO MLIHHI BIJOMOCTI MPO CTaH JEHAPONapKy
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«CodiiBka», a ioro 3aBimyrounii C. BoHelbkWiI HaBIB IHBEHTapHHI Mepelik acHapodIopu Ta
oOrpyHTYBaB HEOOXIIHICTh HaJaHHS MApKy CTaTyCy CaMOCTIHHOT HAayKOBOI YCTaHOBH B SIKOCTI
3anoBiHOTO OoTaHiuHOTO canxy [27]. B mpyriit monmoBuHi XX CT. JyXKe BaXJIHMBI pe3yabTaTH IO
BHUBUYCHHIO JUKOPOCIUX TpaB’sHuX pociuH «CodiiBkn» HaBena B.C. I'opsgeBa — BCbOTO aBTOpKa
3ibpanma 3pasku Ta HaBena Bimomocti mpo Omuspko 280 BumiB pocaud [12, 28]. 3romom
b.C. Cunopyk [29] po3risiHyB IeKOpaTHBHI TpaB’sHI POCIUHH TPUPOAHOI (GIIOpU IEHIPONAPKY
«CodiiBkay.

Jlemo mizHime BumanHsaM «Kartanory pocnuH aeHaposiorivnoro napky «CodiiBkay Oyio
MiABEACHO MiICYMKH Outbil HiX 200-pidHOT IHTPOIYKIIIHHOT MISUTBHOCTI y i HAYKOBIH yCTaHOBI
Ta YaCTKOBO BUCBITJICHO BUIOBHI CKJIaJ MPUPOAHOT uropu mapky [30].

HaiiBaxxnuBimiuM 00TaHIYHUM BITUM3HSHUM BUJIaHHAM XX cT. € 12-TomHa «@Diopa YPCP»
[2], BimomoOcCTI siKOT 3aMIIAIOTHCS AKTYaIbHUMHU JOHUHI. Ha cTopiHKax ycix TOMIB 3yCTpidarOThCs
naHl npo ¢aopy YMaHi, HaBeJeH1 3aranoM Outbir HiX 40 xonexkropamu. ¥ 1961 p. M.B. Knokos
omucaB HoBuii Buj Lotus X ucrainicus Klokov, 3a 3paskom i3 repbapito (LE), 3i0panum
E. Koliasinsky nHa okomuumi Ywmaui y 1899 p. [31]. 3nauno nisHime T. Kpamina y 2000 p.
BCTaHOBMIIA, IO Iie Hacmpasi ribpuy L. corniculatus var. kochii Chrtkova-Zertova x L. stepposus
Kramina [32]. ®parmenTapHi GIopucTHYHI BKa31BKM OYy/lIM HaBeleHI B OKpeMUX (PIOPUCTUYHHX 1
TaKCOHOMIYHUX MyOiKaniax paasHcbkoro dacy [33-35]. Oxpemi BKa3iBKH Ha TepOapHi 3pa3Ku
pociuH YMaHChKOI (uiopH 3a el yac HaBe/eH1 y cepiiiHoMy BuAaHHI «CIOUCOK pociuH repOapiro
dbmopu CPCPy.

B xinmi XX cr. ogHa 13 cmiBaBTOpiB, I'.A. YopHa, 3aBepmmia AOCITIIKEHHS BOJIHOT 1
npuoepekHO-BOIHOT Guiopr YMaHi Ta okoyuib. Jlo JOCHIKEHOT TpyNH POCIMH 3arajioMm Oyio
Bkioyeno 130 Bumis, i3 sikux 20 Oy HOBMMH JUTs perioHy, 30kpema, Elodea canadensis Michx.,
Utricularia vulgaris L., Wolffia arrhiza (L.) Horkel ex Wimmer, Zannichellia palustris L. Toro,
ajic B TOM K€ Yac, KOHCTAaTOBAaHO 3HMKHEHHS KUTbKOX BHIIB [36].

3aramoM, ympomoBxk XX CT. BiIOMOCTI mpo ypOaHodiaopy M. YMaHb 30araTHiIuCs IIe
npuban3zno Ha 200 BuaiB (17,56 %). BaxnuBoio miacyMKoBOIO (DJIOPUCTHYHOIO POOOTOIO TOTO
nepioay, e B IOBHIM Mipi Oyio penpe3eHTOBaHE BiJOME TAKCOHOMIYHE PI3HOMAHITTS YepKalluHu,
oyno BuganHs «Koncnekt ¢mopu Cepennboro [pumainpor’s» [37].

XXI croairra. B ocranHii mepion JOCHIDKEHHS POCIMHHOTO TOKPUBY YMaHi
MPOJIOBKUIIUCS 3a KUTbKOMa HampsIMKaMH, 30KpeMa BHBYAIHACS (DITOIECHOTHYHI OCOOJMBOCTI M
TaKCOHOMIYHUN CKJIaJ MNpuOepekHO-BoaHUX OloromiB [38, 39], iHBa3ii HaTypaldi30BaHUX
iHTpOoayHeHTIB i3 Teputopii «CodiiBku» [40], cran papuTeTHOl rpynu pociaul [41, 42], pecypcu
nikapcbkux pocaud [43]. s dmopu micta YMaHbp BKa3zyBaJMCs HOB1 3aHOCHI BHJIU POCIHH [44-
49], ta BiA3HAYEHO MOYATKOBI cTaiil HaTypamizauii eprasiodirodiris [50]. Cepen iHmIUX Ha
TepuTOpii YMaHi Ta oro okoiuib Oynu BHUSBJICHI HOBI Al CHOHTaHHOI propu YKpaiHu pOCIuH:
Buglossoides incrassata subsp. splitgerberi (Guss.) E.Zippel & Selvi [51], Claytonia perfoliata
Willd. [52], Hibiscus syriacus L., Muscari armeniacum H.J.Veitch, Physalis peruviana L. [53],
Ranunculus gayeri So6 [54].

[lepioguuHO OTMOBHIOBANIKCS BiIOMOCTI MPO POCIMHHUNA MOKPUB JEHIPOJIOTTYHOTO MapKy
«Codoiika». ¥ 2011 p. A.A. Kysemko 3i cmiBaTopaMu MiJICYMYyBajJdM BiIOMOCTI PO CIOHTaHHY
bropy «CodiiBkuy», 3a pe3yabTaTaMH 4OTo 10 KOHCHEKTY Oyno BkItoueHO 528 BHIIB, 13 skux 419
3a(hikcoBaHO Oe3mocepeaHbo Mmin yac Aocuimkenns [55]. Ha Toi yac e OyB HaWBHINNI MOKa3HUK
cepel IHIIMX LIEHTPIB HAYKOBOI IHTPOAYKIIi pocauH (OOTaHIYHUX CaliB 1 AEHPOJIOTTYHUX MapKiB)
B YKpaiHi. B HacTynHi poku BUBUEHHS CLIOHTaHHOT (UIOPU 1 POCIMHHOCTI AEHAPOJIOTIUHOTO MapKy
MPOJOBXKUIOCS, 30KpeMa BUBYanacs il (IOPHCTUYHA CTPYKTypa, IpoaHai30BaHa CHHAHTPOIIHA
¢bpakiis, OynM IOCHIPKeHI MOMyMAlii PiAKICHUX BHJIB POCIWH, 37illicHeHa (iToiHAMKAIliiHA
ominka janmmadtie «CodiiBku» [13, 56, 57]. Bynu HaBeneHi i iHINI I[IHHI BKa3iBKH, 30KpeMa,
BKazaHO mpo camociB Fagus sylvatica L. y pi3HMX uyacTMHax mapky, Ha Bincrani g0 1 KM Bix
J0pociux Aepes [58], M0 € BXIMBUMHU BIIOMOCTSMHM Yy 3B°SI3KY 3 aKkJIiMaTH3alli€lo i€l mopoau 3a
MeXaMHU IPUPOJHOTro apeaiy. B octaHHi poku Oyny BUSBIICHI 3HAX1JKW HOBUX TUKOPOCIUX POCIHH
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Ha TepuTopii mapky [45, 49, 59]. Ha npuknani cnontanHoi ¢uopu «CodiiBku» Oya0 MOKa3aHO
pBHHUIIO MK eprasiodirodiramMu (BTiKauaMu 3 KyIbTypH) 1 eprasziodiramu (KyJIbTHBOBAaHUMH
€K30TaMH), SIKi 3JIaTHI YTBOPIOBATH CaMOCIB Ha JUIIHKaX KyibTUBYBaHHs [59]. Baxumsum
JIOTIOBHEHHSIM JI0 BUBUEHHS ypOaHodiopu Oyo MmiacyMOBYBaHHS IHTPOIYKIIHHOT poOOTH 3a OUTBII
HDK CTOpPIYHMEU TepioJ Ha OOTaHIYHOMY PO3CAJTHUKY YMAHCHKOTO HAI[IOHAIBHOTO YHIBEPCHTETY
CaJIBHUIITBA, KUl pa3oM 13 «CoQilBKOIO» € OCEpeIKOM IHTPOIYKIT pociuH y M. YMaHb [60].

3a migcymMKaMu 0araTOpidyHHX JOCTIHKEHb MICHKOT ()JIOPH 1 MONIYKIB BiIOMOCTEH Mpo HEl 'y
PI3HOMAHITHHX JDKEpenax BCTAaHOBJECHO, IO TrepOapHi 3pa3KH AWKOPOCIUX 1 KYyIbTHBOBAaHUX
pociuH ypbanodiopu Ymani 30epirarotecs B repOapisx camoro micra — UM, UPU, SOF, iHmux
Mmict Ykpaiam, 30kpema, KmeBa (KW, KWHA, KWHU, KWU), JlsBoBa (LW, LWS), Onecu
(MSUD), a rakox Asctpii (WU), Momemi (KRA), Ta immmx kpain (LE, MHA, MW).
BpaxoByroun, 1o eKCHMKaTH pOCIMH YMaHCBhKOi ¢uiopu poscuiianucs B Oararo repoOapiiB CximHOi
€Bponu Ta HIIKX PerioHiB, IMOBIPHO, 111 3pa3KU NPEJCTaBIIEH] y 0aratbox KpaiHax CBITY.

3arajgoM, y HOBOMY CTOJITTI KOHCIIEKT AOCHiIKeHOi ¢uopu momnoBHuBcs Ha 124 (10,89 %)
TaKCOHHU CYJMHHUX POCIIMH 1 HUHI BKItovae 1140 BUIiB Ta migBHIIB. 3a IMM MOKa3HUKOM ypOaHodIopa
M. YMaHb BUSIBWJIACS cepel] HaibaraTIMX B YKpaiHi Ta OJHA 13 Halikpalle BuBUeHMX. Hampukian, B
y3araJlbHeHUX BIIOMOCTSX mpo OaratcTBo ypOanodmop 37 mict Ykpainu B myomikamii M.B. IlleBepu 31
criBaBTOpamy [1] juiie Ha TepUTOPIX 7 MICT BKa3aHa YMCENbHICTh BUAIB pociuH noHaz 1000, 1 iuie
st M. Ozieca HaBeIeHMi OKa3HUK OararcTBa (JIopy MEPEBUIILYE TaKUH U1 M. Y MaHb.

OTpuMaHi B1iIOMOCTI 11010 TAKCOHOMIYHOTO PI3HOMAHITTS JIOCIIPKEHO1 ypoaHodopu Ta ii
IUHAMIKU TUIAHYETHCS BUCBITIUTH y MOHOTpadiyHiii poOOTi, a TakoX BOHM OYyAyThb OJHIEIO 13
KIIIOYOBUX CKJIQJIOBUX IpPHU Yy3arajJlbHEHHI Ta aHaii3l (QJIOPUCTUYHOTO PI3HOMAHITTA YepkachKoi
oOumacri [5].

BucHoBku.

Takum duHOM, iCTOpIA (PIOPUCTUYHHUX MOCHIHKEHb MiCTa YMaHI po3nodaynacs OJu3bKO
JIBOX CTOJIITh TOMY, 13 MaTepiajiB BUJATHOTO JOCHIIHAKA 1 IEPIIOMPOXIIS HAa TEPEHAX YMaHIIUHU
A.JL. ArmxkerioBcpkoro. dnopa micta 1 HOTO OKOJIMIIb Ta 3€JIEHI HACAJPKEHHS JCHAPOJIOTIYHOTO
napky «CodiiBkay mpuBa0IIOBalM 0aratbox JOCTIIHUKIB, cepel SKUX CJIaBHI TMpi3BUIIA
O. Porosuua, JI. Tombua, ®. Broncekoro, a Ttakox M. [Tauochkoro, SKHii pO3MOYaB TYT CBOIO
HayKOBY JIAJbHICT. Yike Ha KiHeub XIX CT. 3HayHa YacTMHA TAKCOHOMIYHOTO CKJIaay
nociimpkeHoi gmopu — 815 Bumi 1 mimBuaiB (71,55 %) — Oynma Bimoma, sk 1 ii SApo 13 4iTKO
BUPKECHUM JIICOCTENOBUM XapakTrepoM. Y XX cT. gojaiucs BKa3iBKH npo Omm3bko 200 BuiB
(17,56 %), a B XXI cr. — mie npo 124 (10,89 %). Ha choronuimHiii aenp ypbanodmaopa M. YMaHb
Brirovae 1140 BuiB 1 MIABHUIIB Ta € OJHIEIO 13 HAWOLIBITMX Ta HAWKpaIlle BUBYCHUX B YKpaiHi.
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Chorna H.A., Shynder O.1., Mamchur T.V., Kostruba T.M.

History of flora research in the Uman city (Cherkasy Oblast)

Introduction. The article examines the main stages of the history of research into the flora
of the city of Uman (Cherkasy Oblast) from the first half of the 19th century to the present. Key
scientists who made a primary contribution to the study of the floristic composition of the region
are mentioned.

Purpose. To find out the state and features of the study of the flora of the city of Uman and
its environs for the entire time of botanical research, to identify their completeness.

Methods. Retrospective methods of collecting floristic data of the 19th — early 21st centuries
were used; processing of the herbarium funds; analysis of published exsicats and scientific
botanical publications.

Results. It should be noted that the scientific period of studying the flora of Uman began
with the research of A. Andrzejowski (1823, 1830). In the middle and second half of the 19th
century, information about the city's flora was significantly supplemented by A. Rogovich (1869);
L. Holtz (1878-1886), 1. Schmalhausen (1886); F. Blonski (1895) and other scientists. The first
phytogeographic analysis of wild and cultivated plants in the city of Uman and the "Tsaritsyn
Garden™ was carried out by I. Pachosky (1887). It was established that at the end of the 19th
century, more than 815 species were recorded in the studied urban flora, which makes up 71.6% of
the modern taxonomic wealth of the city's flora. The 20th century was marked by the publication of
the 12-volume "Flora of the Ukrainian SSR", which included a number of instructions on finds in
Uman. In the second half of the 20th and at the beginning of the 21st century aquatic and coastal
flora, rare species, ruderalization and phytoinvasions were studied.

Origanality. In Ukraine, many urban floras have been studied in most regions to date, but
such studies have not been conducted in the Cherkasy Oblast. The results show that the urban flora
of Uman is one of the most studied in Ukraine and includes 1140 species and subspecies of higher
plants. Considerable attention is paid to the study of the plant cover of the dendrological park
"Sofiivka" as an important center for the introduction of alien plants. The main trends in changes in
the floristic composition are revealed, in particular, the spread of adventitious species and the
disappearance of aboriginal taxa. Promising directions for further research are proposed.

Key words: biodiversity; Right-Bank Forest-Steppe; Sofiivka; floristic research; botanists;
history of science.

Hapniiiima no penaxkiii / Received: 07.05.2025
Cxsaneno a0 npyky / Accepted: 16.05.2025

123


https://doi.org/10.37555/2707-3114.1.2021.247565
https://doi.org/10.32999/ksu1990-553X/2021-17-4-1

ISSN 2076-5835. Bicuuk UYepkacbkoro yHiBepcutery. 2025. Nel

YK 796.015:612.81(045)
DOI: 10.31651/2076-5835-2018-1-2025-1-124-130

Linia Onexcanaposuy lllnenkos

HamionanbHuii yHiBepcuTeT (Gi3MYHOTO BUXOBAHHS 1 CIOPTY YKpaiHu
shpenkovilya27 @gmail.com

ORCID ID: https://orcid.org/0009-0009-7526-0097

Boaoagumup Mukosaitopud Libin

HamnionanbHuii yHiBepcUTeT (Pi3MYHOTO BUXOBAHHSA 1 ClIOPTY YKpaiHu
ilyin_nufvsu@ukr.net

ORCID ID: https://orcid.org/0000-0001-7140-0659

3B’S130K BJIACTH BOCTEM ICUXO®IZIOJOITYHUX ®YHKIIIH 3
XAPAKTEPOM CHOPTUBHOI JISAJIBHOCTI PI3HOI CIIPSIMOBAHOCTI

Mema. I[lpogedenuti ananiz 36’a3Ky eracmusocmeu NCUXO@izionociunux  QyHKYit
CNOPMCMEHI8 3 XapaKkmepom CHOPMUBHOT OISIbHOCMI PI3HOI CNPAMOBAHOCII.

Pe3ynomamu. Y 00cniodceHHsX HAYKOBYI8, AKI 6UB4AlU NCuxoqhizionoziumi ocobaueocmi
CNOPMCMEHI8 DI3HUX U8 CNOpmMY CHNOCMEPIealombCsi NeBHi GIOMIHHOCMI, WO NO8 SI3aHI 3 PI3HUM
Xapakmepom mMpeHy8albHO20 ma 3MA2anbHo20 Haeanmadxcenus. Illokazamo, wo Oinbw 6ucoka
@yHkyionanvua pyxausicms Hepsosux npoyecie (PPHII) gixcyembcs y cnopmcmenis, ki mpeHyomscsi
8 Oicy Ha KOpOmKi Oucmauyii, cmpubKax i MemaHHi y JeeKill amiemuyi, 6adXdcKill amiemuyi,
CNOPMUBHUX i2Pax, aHIdC Y amiemis 3 IUHCHO20 cnopmy, 0icy Ha OanbHi oucmanyii, epeoni. B moti dce
uac, € 0ai npo me, WO y CHOPMCMEHI8 8UCOKOI Keaniixayii pizHux eudie cnopmy nokazuuxu @PHIT
NPaKmuyHo He 8iopizHaomscs. Ompumari pe3yibmamu niOKpeciomy alCIUGICMb THOUBIOYANTbHO2O0
nioxo0y 00 NiO20MOBKU CNOPMCMEHI8 pi3HOI cneyianizayii. 30Kpema, 3HAHHA NPO 38 SI30K MIdiC
871ACMUBOCMAMU  HEPBOBUX NpOYecie ma XapaKkmepom CHOPMUBHOI OislbHOCmI  Modce Oymu
guKopucmate 0isi B00CKOHANICHHS] CUCIEMU CHOPMUBHO20 8I000pY. Bussnenns cnopmcmeHris 3 aucokum
pisnem ®PHII ma onmumanvHumu ceHCOPHO-MOMOPHUMU PeaKryiamu 0036018€ NPOSHO3Y6amuU ix
nomenyian y Koukpemuux euoax cnopmy. Kpim moeo, ompumani pesynemamu maromes npuxiaoue
3HAYeHHSA y NiOBUWEHH] eqheKMUBHOCMI MPEH)B8AbHO20 NPOYeC).

Bucnosok. Y cmammi 3po6neno 8UCHO80K, w0 (yHKYIOHAbHA PYXTIUGICIb HEPBOBUX NPOUECIS,
PIBEHb CEHCOPHO-MOMOPHUX (DYHKYILL € BUBHAYATLHUMU XAPAKMEPUCMUKAMY, SKI 3a0e3neuyromy
VCHiWHICMb OUSLTbHOCMI CNOPMCMEHIB V PI3HUX 8U0ax cnopmy. Aemopu nioKpecionms 8adcIuicms
NOOANLUUX QOCTIOJHCEHD, 5KI 00360J5IMb YOOCKOHAUMU MEOPemudHi ma NpakmuyHi nioxoou 0o
oyiHKU  ncuxogizionociunoco cmany cnopmcmenie. Ompumani  pe3yromamu  CHpUSIMUMYMb
NIOBUWEHHIO PIBHSI CHOPMUBHOT MAUICMEPHOCME MaA CUCMeMU CHOPMUBHO20 8I0O0D)Y.

Knrouosi cnosa: ncuxoghizionoziuni ¢hynxyii, ceHcopno-momopHi peaxyii, ¢)ynxyionaniona
PYXAUBICMb, CULA HEPBOBUX NPOYECIB, CHOPMUBHA OISLIbHICMb, CHOPMUBHULL 8I00ID.

Beryn.  3B’s30Kk  IHAMBIAYaNTbHHX — XapaKTEPUCTUK  MCUXO(I3IONOTIYHUX  (YHKIIIH
CIOPTCMEHIB 3 JIOCSTHEHHSM BUCOKHX PE3yJbTaTiB y CIIOPTI JOBEACHO JOCHIIPKEHHAMH 0araTbox
HaAyKOBIIIB, sIKi 3aiiMaroThcs mpobiaemamu ¢iziosorii coprty [2, 3, 7, 8, 12].

OpHi€ero i3 xapakTepHUX 0COOTMBOCTEN CIOPTHUBHOI AISITBHOCTI € HEOOXIAHICTh MIBHUAKOTO
NPUAHATTS PILIEHHS Yy CKIaAHINA CHUTYyallii, B OCHOBI SIKOTO € peakuii Ha CHpUHHATTA 1 00poOKy
BeJIMUYE3HOTo 00’eMy iH(opMaLii SK 3 30BHIMIHBOTO, TAK 13 BHYTPIIIHBOTO (BiJ M 531B) CEpeOBUIIL
EdextuBHICTh LMX peakiii 3amexarb He JuIIe Big (I3UYHOTO PO3BUTKY, (Pi3UUHOT
MIATOTOBJIGHOCTI CIOPTCMEHA, a 1 BiJ CTaHy pPO3BUTKY MOTo IHIMBIIyaTbHUX XapaKTEPUCTHK
ncuxo(i3ioaoriHuX QYyHKIIIN, (i310J0TIHHO0 OCHOBOIO SIKUX € BUCOKO T'€HETHUYHO JIETePMIHOBaHI
BJIACTUBOCTI  OCHOBHHUX HEpPBOBUX IpoueciB  ((yHKUIOHATBHOI  pYyXJIMBOCTI, CHIM 1
BPIBHOBaXXEHOCTI1), CEHCOPHO-MOTOPHUX (IIPOCTOI 1 CKJIAHOI CEHCOPHO-MOTOPHMX peakiiif) Ta
KOTHITUBHUX (QYHKIIH. [15, 16, 26].
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€ 11e OJIMH acmeKT, KU NoTpedye MOJaIbIIor0 BUBYCHHS. byno BHCYyHyTe NpUITYIICHHS,
[0 CIOPTUBHI HABAaHTAXCHHS CIPHUSIOTH IMOKPAIIEHHIO (DYHKI[IOHAIBHOT PYXJIMBOCTI Ta CHIH
HEPBOBUX MpOLECiB. AHaNI3ylOUd JaHi Pi3HUX aBTOPIB BUHUKAE MHUTAHHS: SKY pOJb, ab0 SKUi
3B’S130K BJIACTUBOCTEN MCUX0(]i310JI0TTHHUX (PYHKIIIH 3 YCHIMIHICTIO AISJIBHOCTI CIIOPTCMEHIB Pi3HOT
cpsiMoBaHOCTI? 3a yMOB OTpPHMaHHS JOKa3iB IMPO ICHYBaHHS 3B 53Ky MDK HHMH, a TaKOX
BIIMIHHOCTEH TPyl 3 PI3HUMH BJIACTHBOCTSIMH OCHOBHUX HEPBOBUX IPOIECIB MOXKHA I JaHi
BUKOPUCTATH B CHCTEMi CIIOPTUBHOTO Bimbopy [6, 15, 16]. Lle miaTBepKYIOTh AaHi, IO MiJ Yac
Hanpy)XeHOI CHOPTUBHOT MISTILHOCTI 00’ €KTHBHHUMH OOCTaBHHAMH € OCOOJIMBOCTI KOHKPETHOTO
BUJy CIOPTY, pIiB€Hb TPEHOBAHOCTI, OCOOJMBOCTI 3MarajbHOi MJiSUIBHOCTI, IHAMBiIyaJIbHI
XapaKTePUCTHUKH MICUXO0JIOTTYHUX (yHKIIi [7, 8, 9, 19].

Mera. Ha ocCHOBiI y3araibHEHHsI JIT€paTypHUX JIKEpeNd TMPOBECTH aHalli3 3B ’S3KY
BJIACTUBOCTEH NCUXO(QI310JIOTTYHUX (PYHKIIN CHOPTCMEHIB 3 XapakTepOM CHOPTHUBHOI JISUIBHOCTI
PI3HOT CTIPSIMOBAHOCTI.

Metoau pocaimkenb. TeopeTnyHMl aHami3 Ta y3araJlbHEHHs CIELIANbHOI BITUYM3HSHOI 1
3apyO1KHOT HAYKOBO-METOIUYHO1 JiTepaTypH. [IpoTsarom nocnimpkeHHs Oyln BUKOPUCTaH1 HAyKOBI
MOHOrpadii, HayKOBO-METOJAWYHI 1 METOJMYHI JJKepesia BITUYM3HSAHOI 1 3apyODKHOI JITEpaTypH,
MepeKi IHTEPHETY.

Pe3yabTaTH 10C/1iIKEeHbD.

Jlo HelipoauHaMiyHMX (QYHKI[IM HajneXaTb MPOLECH CIPUHHATTS Ta OOpPOOKH CEHCOpPHOT
iHpopmartii [13]. Ile MOSCHIOETBCS TUM, IO 30POBHM aHANI3aTOP BIAIrpac BaXJIUBY POJIb Y
npodeciiiHiil CIOPTUBHIN ASUTBHOCTI IPHU 3aCBOEHHI Ta BIITBOPEHHI PyXOBUX HaBUYOK. BiH Takox
€ BiI0OpakeHHSM adepeHTHOI YaCTUHU IHTETPaTUBHOI (YHKIIOHAJIBHOI CHUCTEMH, sKa
0e3rmocepelHbO BIUIMBAE Ha ©(QEKTUBHICTH I1i€l NismbHOCTI. OJMH 13 TOMIMPEHUX METOIIB
JOCIIJDKEHHST HEHWPOJMHAMIYHUX (YHKIIH y CHOPTCMEHIB BKJIIOYA€ OIIHKY 30alaHCOBAHOCTI
HEPBOBHUX TIPOIIECIB, JIATEHTHOTO MEpIioAy MPOCTOi Ta CKIATHOT 30pOBO-MOTOPHOI peakiii Ta
(hYHKII0HATIBLHOT PYXJIMBOCTI HEPBOBHX IMPOIIECIB.

Jlnst BU3HA4YeHHS 30a71aHCOBAHOCTI MPOIECIB 30Yy/HKEHHS Ta TaIbMyBaHHS y ICHTPAJTbHIN
HEPBOBIH CHCTEM1 BUKOPHUCTOBYEThCS MeTO "peakilis Ha pyxoMuid 00'ext". Ile oauH 3 pi3HOBUIB
CKJIaJIHOT CEHCOMOTOPHOI peakilii, sika BKIIOYa€ HE JIMIIE CEHCOPHUN 1 MOTOpPHUI mepionau, ajne i
nepios CTpykTypoBaHoi 00poOku ceHcopHoro curHanmy L[HC. Pesymbratu Takoro TecTyBaHHS
BH3HAYaIOTh TapaMeTPH TOYHOCTI, CTaOUILHOCTI, 30Y/PKYBaHOCTI Ta PYXJIHUBOCT HEPBOBUX
npoueciB. Tako 3aCTOCOBYEThCS METOJ OIIHKH JIATEHTHOTO MEPioay 30pOBO-MOTOPHOI peakilii,
0 CKJIAJIAEThCS 3 Yacy CHPUUHATTS, 0OpOOKH Ta MOTOPHOI BiAINOBiAI HA 30POB1 MOAPAa3HUKH.
3aBAaHHA JOCIIHKYBAaHOTO 3pearyBaTd Ha TMOSIBY KOXHOTO CHTHANy Yy BUIJISAL T€OMETPUYHOL
Gbirypy MmIISXOM HATHCKaHHS Ha BIAMOBIAHY KiaBimry. XapakTepucTHKa (YHKIIOHAIbHOT
PYXJIUBOCTI HEPBOBHUX TMPOIIECIB BHU3HAYAETHCS OLIHKOIO MAaKCUMaJIbHOTO TEMIy OO0poOKu
iHbopMartii 3 TudepeHITiFOBaHHIM PI3HUX MOAPa3HUKIB.

BuxopuctoBytoun 1i MeTOAM JOCTIKEHHS BIACTHBOCTEW HEPBOBUX MPOIIECIB
Makapenko M. B. y cBoiii poOOTI IpUIIIOB BUCHOBKIB, 1[0 Y CHOPTCMEHIB BHUIIOT KBadi(ikalii €
BHCOKHUH piBeHb (YHKI[IOHAIBHOI PYXJIMBOCTI HEPBOBUX IpolieciB. B cBOIO 4epry y cnopTCMEHiB
HU3bKOI KBamiikaiii — HU3bKUN piBeHb (YHKIIIOHATBHOT PYXJIHMBOCTI HEPBOBUX mporeciB [12].
VY AocnigKeHHSIX HAyKOBLIB, KI BUBYAJIM MCUXO(]i3100TTYHI 0COOIMBOCTI CIOPTCMEHIB PI3HUX
BUJIIB CIIOPTY, MU MOXEMO CIIOCTEpIraTu MeBHi BIIMIHHOCTI, 10 TOB’s3aHi 3 PI3HUM XapaKTepoM
TPEHYBaJbHOTO Ta 3MarajpHOTO HaBaHTaxeHHs [3,7,11,12]. Takoxx Oyno moka3aHo, IO OUTBII
Bucoka ®PHII ¢ikcyeTbest y cHOPTCMEHIB, SIKI TPEHYIOThCS B OIr'y Ha KOPOTKI JUCTaHIIi1, cTpUOKax
1 MeTaHH1 y JIETKif aTJeTHlli, BaXKIi aTieTul, ClOpTUBHHUX 1rpax aHDK y aTJIeTIB 3 JIMKHOTO
crnopty, 0iry Ha JaibHi JucTaHuii, rpedmi. Lle, MOXIuMBO, MOB’SI3aHO 3 TUM, IO BUAU CHOPTY 3
KOPOTKUMH IMKJIAMH BHUKOHAHHS BIPAaB BHMAararoTh BiJ] HEPBOBOi CUCTEMM CIIOPTCMEHIB OUIBII
4acTiIoro mepekIodeHHs 1 Tomy B HuX Outbin Bucoka ®PHII [4, 5, 7, 10, 12, 18, 23]. B toii xe
Yac, € JIaHl Mpo Te, M0 y CHOPTCMEHIB BUCOKOi KBajiikallii pi3HUX BHJIB CHOPTY NMOKa3HUKH
®PHII mpakTuyHO HE BiApi3HsAOThCs [7,12].
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VY cBoiii poboti 'anmuna Poccoxa posrisiHyna 0coOMMBOCTI MeUX0(]i3i0MoTiaHIX QYHKITII
CIIOPTCMEHIB Pi3HOI CTATTI Ta cHeniaizaiii. 30kpemMa Oyliu po3risHYTi CKIaJHO KOOPAMHALIIHI BUAN
CHOPTY, AOCIKEHO 524 criopTcMeHu. 3a pe3yibTaTaMu CBO€i poOOTH aBTOp BiMiuae MEHIIMK Yac
MIPOCTOI CEHCOPHO-MOTOPHOI PEaKIlii y YOJIOBIKIB MOPIBHSHO 3 XKIHKaAMH. 332 TIOKa3HUKAMU CKJIaTHOL
CEHCOPHO-MOTOPHOT PEaKIIii, YOJIOBIKM TIOKA3aJIi OUTBIINI Yac peaKilii MOPIBHSIHO 3 )KIHKAMH.

B Tabmuui 1 maBeneni mokaszuuku npoctux ([13MP) i cknmagaux (PB1 i PB2) cencopho-
MOTOPHHUX PEaKIiid y MPEICTaBHUKIB PI3HUX CKJIATHOKOOPJMHALIMHUX BUIIB CIOPTY, OTPUMAHHUX
Ha OCHOBI JIITEpaTypHHUX JTaHUX.

Tabmums 1.
IToxa3HuKH MpocToi 30poBoi MoTopHoi peakiii (II3MP)
Ta peakiii BUGopy ogHoro npeamery 3 Tpbox (PB-1) Ta n1Box npeameris 3 Tpbox (PB-2)
y CHOPTCMEHIB Pi3HOi CTATTi B pi3HUX BHAAX CHOPTY

Bup cnopty Crathb T1I3MP, mc PB-1, mc PB-2, mc
CknanHo-koopaauHaiiiai  (n=270), JKIHKHA 265 439 -
[21]

€nunoboperra (N=82), [21] KIHKH 255 445 -
Yepaimuur(n=24), [11] KIHKH 276 419 448
Yepainunr (n=4), [24] KIHKH 272 397 437
Kik6okcinr (n=32), [19] YOJIOBIKH 362 489 560
CkiagHo-KoopaHuHAaIHI  (N=254), YOJIOBIKHA 257 442 -
gnll}mo%pcma (n=205), [21] YOJIOBIKH 250 443 -

[Toka3HUK MPOCTOT CEHCOPHO-MOTOPHOT peakilii y eanHoOopcTBax € Ha 10 Mc MeHIIUN 3a
aHAJIOTIYHUI TOKa3HUK y CKJIAJHO-KOOPAMHALIMHMX BHAAX CIOPTY Yy XKIHOK, Ta Ha 7 MC
MCHIIIMN y YOJIOBIKIB. AJie y €IMHOOOPCTBAX Yac MPOCTOi CEHCOPHO-MOTOPHOI peakIii OUITbIIniA
y KIHOK. 3a MOKa3HUKaMHU CKJAJHOT CEHCOPHO-MOTOPHOI peakilii y eAMHOO0pCTBaX, YOJIOBIKU
MoKa3ajdd MEHIIMKA dYac peakiii MOpIBHAHO 3 JKIHKaMH, Ha BIAMIHY BiJ CKJIQJHO-
KOOPJAUHALIMHUX BUIIB CIIOPTY.

CytTeBo Biapi3HAOTHCS Moka3HUKU [I3MP y kikbokcepiB. [TokazHukM cTaHOBIATH 362 MC,
10 € HAaHOUIBIIIUM IMOKAa3HUKOM CepeJl BUIIB CIIOPTY MPEACTABICHUX Y TaOIHIi 1.

Takox HaHOUTBPIIUMHU € TIOKa3HUKH CKJIAJJHOI CEHCOPHO-MOTOPHOI peakiii: 489 mc (peakiis
BUOOPY 0JIHOTO TpenmeTy 3 TppoxX — PB-1) Ta 560 mc (peakiiis BuOOpyY ABOX MpeaMeTiB 3 Tppox —PB2).

UepniguHr € TaKoX CKIAJHOKOOPAMHAIIMHUM BHIOM cropTy. B poborax aBTOpiB Oyiam
OoTpuMaHi Jyxe cxoxi 3HadueHHs [I3MP — 276 mc [11] Tta 272 mc [24]. 3nauenns [I3MP y
JNOCHIJDKEHHSAX 3 4YepiigepamMu  cxoxki 31 3HaueHHsamu [ISMP y  mociimkeHHSAX
CKJIQJIHOKOOPAMHAIIMHAX BUAIB crmopty aBTtopa Pocoxa [21, 22]. Tloka3HHUKH MpOCTOi
CEHCOMOTOpPHOI ~ peakuii aAiByaT dYepiifepiB € OUIBIIMMHM 32 [OKa3HUKU IKIHOK Yy
CKJIaIHOKOOPJMHAIIIMHUX BUAAX CIIOPTY.

B Tabmuui 2 HaBeneHI MOKa3HMKHM pyxJiuBocTi HepBoBuxX mpoieciB (PPHII) Ta cumm
HepBoBux npoueciB (CHII) pi3HUX cki1aAHOKOOPAMHALIHHUX BU/IB CIIOPTY, OTPUMAaHUX HA OCHOBI
JiTepaTypHUX JaHUX.

o crocyerscss OPHIIL, pocmimpkeHHS MOKa3aad, IO Jiala30H 3HAYCHb Yy YOJIOBIKIB
3HaxoauBcs y Mexax Bia 80 1o 100 moap. xB, y xkiHOK — 80-90 monp. xB.[21]. Jlyxe cXx0Ki MOKa3HUKH Y
npeacTaBHUKIB €auHOOOpCTB (80-100 mojap.xB.) Ta € OJHAKOBUMH Ui JKIHOK 1 4ojosikiB. ®PHII
yepriaepiB craButh 71,2 — 76,3 monap.xs. [1, 24, 25], 0 € MEHIIOW HiX y MPEICTABHUKIB CKIIAJHO
KOOPIMHAIIIIHUX BU/IIB CIIOPTY.
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Tabmurs 2.
Moka3Huku GyHKUIOHAJBLHOI PYyXJIMBOCTI HepBOBHUX NpoueciB (PPHII)
Ta cwinHepBoBuX npoueciB (CHII) y cnopTcMeHiB pi3HOI cTaTTi B Pi3HUX BUAAX CHOPTY

Bun copry Cratb OPHIT CHII, %
CkiaiHo-koopaauHaliini (N=270) SKIHKH 80 -90 4-8
€nuHobopcrra (N=82) KIHKH 80-100 5
UYepainepu (n=4), [24] KIHKH 71,2 -76,3 23,1-30,3
CkiaiHo-KoopaHHHAIHHI (N=254) YOJIOBIKU 80 - 100 4-8
€ mrob6opcerBa (N=205) YOJIOBIKH 80-100 4-8

Cua HepBOBHX IPOILIECIB (JI1ana30H MK BEPXHIM Ta HIDKHIM KBapTLIeM) 3HAXOIUTCS BiA 4 110
8 % mNOMWIOK, SIK Y YOJIOBIKIB Ta 1 Yy JKIHOK Yy CKJIaJHO-KOOpAHMHALIMHUX BHJAX CIOPTY Ta
€TMHA00PCTBaX. ABTOp TIPHUITYCKAE, 1[0 BHCOKHHA PiBEHb IHOTO TOKA3HHUKA € 3aIOPYKOIO JOCSITHEHHS
YCMIXy y CKJIaJHOKOOPIMHAIINHAX BHIaX cropty [21,22]. V deprninepiB MOKa3HUK CHJIM HEPBOBUX
nporieciB 3HauHO Bumwii (23,1 — 30,3 %). Taki MOKa3HUKN XapaKTEpU3yIOTh 3HIDKEHY MPaIle31aTHICTb.

BucHoBkwu.

3 ypaxyBaHHSIM TEOPETUYHOIO aHAII3y HAYKOBUX JDKEpeN 13 JOCTIHKYBaHOT MpOoOJIeMH MOYKHA
CTBEp/DKYBATH, IO Y CIIOPTMEHIB IHIAMBIITyadbHO-TUTIOJOTTYHI BJIACTUBOCTI OCHOBHUX HEPBOBHX
MIPOIIECIB Ta CEHCOPHO-MOTOPHUX (YHKIINA 3HAXOAATHCS Yy BUIMOBIIHOMY 3B’SI3KYy 3 XapakTepOM
CIIOPTUBHOI JISUTBHOCTL. Buam cropTy, 10 po3BUBAaIOTh CHUJIOBI, IIBHJKICHI Ta IIBUAKICHO-CHJIOBI
SIKOCT1 B OUTBIIIIH Mipi 3B’s3aHi 3 (DYHKITIOHATLHOIO PYXJIMBICTIO HEPBOBHUX MpoIieciB. B Bumax cropty,
110 CHPsSIMOBaHI Ha PO3BUTOK 3arajibHOi, IIBUAKICHOT Ta CHJIOBOT BUTPUBAIOCI — 3 CHIJIOIO HEPBOBHX
nporeciB. KpiM Toro, oTpriMaHi JaHi OKa3aJIH, 10 1 TCHETHYHO JIeTePMIHOBAHI BIIACTUBOCTI OCHOBHHUX
HEPBOBUX IPOIIECIB Ta CEHCOPHO-MOTOPHUX (YHKIIH BIAIrpalOTh BAXKIWBY POib Yy (GopMyBaHHI
TPCHOBAHOCTI Ta CTAHOBJICHHI MaWCTEPHOCTI CIIOPTCMEHIB PI3HMX BHIIB criopTy. OcoOHm 3 HU3BKHM
PIBHEM ITUX BJIACTUBOCTEH MOKA3YIOTh TIPIIi MOKA3HUKU B CIIOPTUBHIN TISUTEHOCTI.

Bce me mae Baromi ImmiacTaBuM BBaKaTH (DYHKI[IOHAIBHY PYXJIHMBICTH Ta CHIIy HEPBOBHX
MPOIIECIB, a TAKOXK PIBEHh CEHCOPHO-MOTOPHMX (DYHKIIIM (JIATEHTHI MEPiOau MPOCTUX 1 CKIATHUX
CEHCOPHO-MOTOPHHUX PeaKIliii) HaHOUIbII BiAIOBIJAILHUMHU BJIACTUBOCTSAMHU IICHXO(]Di3100TTYHHUX
(GYHKITIH, 10 BU3HAYAIOTH YCHINTHICTh TISUTBHOCTI CIOPTCMEHA B PI3HUX BUAAX CIIOPTY.
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Shpenkov I. O., llyin V. M.

Connection of properties of psychophysiological functions with the nature of sports
activity of different orientation

Abstract. One of the characteristic features of sports activity is the need for quick
decision-making in a difficult situation, which is based on reactions to the perception and
processing of a huge amount of information from both external and internal (from muscles)
environments. The effectiveness of these reactions depends not only on the physical development
and physical fitness of the athlete, but also on the state of development of his/her individual
characteristics of psychophysiological functions, the physiological basis of which is highly
genetically determined properties of the main nervous processes, sensory-motor and cognitive
functions. However, there is another aspect that requires further study. This is the role that
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certain properties of psychophysiological functions play in the success of athletes in various
sports.

Objective. To analyse the connection between the properties of psychophysiological
functions of sportsmen and the nature of sports activity of different orientation on the basis of
generalisation of literature sources.

Results. In the researches of scientists who studied the psychophysiological
characteristics of athletes of different sports, certain differences are observed that are associated
with the different nature of training and competitive load. It has been shown that a higher
functional mobility of nervous processes (FMNP) is recorded in athletes who train in short-
distance running, jumping and throwing in athletics, weightlifting, and sports games than in
athletes in skiing, long-distance running, and rowing. At the same time, there is evidence that
highly skilled athletes in different sports have virtually no difference in their FMNP. The authors
emphasise the importance of these characteristics in achieving high sports results, as individual
psychophysiological indicators directly affect the athlete's ability to respond quickly to external
stimuli and make decisions under competitive stress. The obtained results emphasise the
importance of an individual approach to the training of athletes of different specialisations. In
particular, knowledge about the relationship between the properties of nervous processes and the
nature of sports activity can be used to improve the sports selection system. Identification of
athletes with a high level of FRNP and optimal sensory-motor reactions allows predicting their
potential in specific sports. In addition, the results obtained are of practical importance in
improving the efficiency of the training process. Based on the analysis of psychophysiological
characteristics, it is possible to adjust training programmes, develop individual training
strategies, and optimise recovery techniques. The article concludes that functional mobility and
strength of nervous processes, the level of sensory and motor functions are the determining
characteristics that ensure the success of athletes in various sports. Thus, the authors emphasise
the importance of further research in this area, which will improve theoretical and practical
approaches to assessing the psychophysiological state of athletes. The results obtained will help
to increase the level of sportsmanship and improve the sports selection system.

Key words: psychophysiological functions, sensory-motor reactions, functional flexibility,
strength of nervous processes, sports activity, sports selection.
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BIIOMOCTI ITPO ABTOPIB

Bpun3za Ipuna B’syeciaBiBHa — KaHIUAAT TICHXOJIOTIYHUX HAyK, JOIEHT Kadeapu
3aranibHOI  Ta audepeHmianbHOoi ncuxotorii, [epxaBuuid 3aknan  «lliBareHHOYKpaiHCHKHI
HaIlloHANbHUH negaroriunuil yHiBepcutet imeHi K. J[. Ymmucekoro», Oneca, Ykpaina

Jerrsapenko-MenbHuk TeTsiHa — TOKTOp MeAWYHHX HayK, mpodecop kadenpu ¢izmuHOl
peaOimitarii, Oioyorii 1 oxoponu 310poB's, [epxkaBHuii 3aknax «lliBIeHHOYKpaiHCHKUN
HalioHaNbHUH negaroriynuii yHiBepcutet iMeri K. J[. Ymmucekoro», Oneca, Ykpaina

Lasin Bosogumup MukojaiioBuu — J0KTOp O10JIOTIYHMX HayK, mpodecop kadenpu
MeJMYHO1 010JI0T1i 1 cHOpTUBHOI Aieronorii, HamionansHuil yHiBepcuTeT (Pi3MUHOTO BUXOBAHHS 1
cropty Ykpainu; MbKHapOIHUN [IEHTP aCTPOHOMIUYHUX Ta MEAMKO-EKOJIOTTUHUX naciimkenr HAH
VYkpainn

Lmoxa Jlinia MuxaiiiBHa — xaHauzaT OIOJIOTIYHMX HayK, JOLEHT, YepkachbKuii
HallOHAJIbHUH yHIBepcuTeTy iIMeH1 b. XmenbHuIpkoro

KoBanenko Ouabra AHartogiiBHa — KaHaugaT OIOJIOTIYHMX HAYK, ACHUCTEHT, Kadeapa
¢13iomorii Ta anatomii, KuiBcbkuil HarjioHansHuM yHiBepcuteT iMeH1 Tapaca IlleBuenka

KoBaab Karepuna I'ennajiiBHa — acniipanTka, BUKiIaaa4 kadenpu aHaromii, ¢izionorii Ta
¢13uyHOT peabiniTinii, Yepkacbkuil HallioHanbHUI yHiBepcuTeT iMeH1 b. XmenbHULbKOrO

Kosaabs HKOuaia BitaniiBna — Buknamay, H/I ¢izionorii imeni M. bocoro, Yepkacbkuit
HaIllOHAJBFHUN YHIBEpCUTET iMeH1 b. XMenbHHUIIBKOTO

Koxemsiko Tersina BosiogumupiBHa — kaHauaaT OI0JIOTIYHMX HAyK, NIOIEHT, HaykoBo-
JIOCHiTHUN 1HCTUTYT (iziosorii iMm. M. Bocoro, Uepkacbkuii HaiioHadbHUN YHIBEpcHUTET M. b.
XMeJIBLHUIIBKOTO

Ko3zak Boaoaumup BikTtopoBuu — acmipanT, YUepkachbkuii HalllOHAJIBHUN YHIBEPCHUTET
iMeH1 b. XMenbpHHAIIBKOTO

Koctpy6a Tersina MukosaiBHa — acmipaHTka, Byl npupoaHoi dhiaopu, HarioHnanpHM
O6oraniunuii can imeHi M.M. I'pummika HAH Vkpainu

KpaBuenko Karepuna OuekciiBHA — KaHauIaT IICHXOJIOTIYHMX HaykK, KwuiBcbkuit
HalioHaapHUN yHiBepcuTeT iMeH1 Tapaca IlleBuenka

JInzory6 Bosaogumup CepriiioBuy — 1okTOp 010JI0TIUHUX HAyK, Mpodecop, AUPEKTOP
HayxoBo-nocnigHoro iHctutyty ¢iziosnorii iMeHi. M. bocoro, Yepkackkuii HamioHaIbHHUN
yHiBepcuteT iMeHi1 borgana XMensHUIIBKOTO

Jloza Biraniii MukoaaiioBuy — KaHAWIAT TEXHIYHUX HAYK, CTapIIUd JOCHITHHK,
KuiBcbkuit HarioHanbHUM yHiBepcuTeTy iMeHi Tapaca llleBuenka, BilicbkoBHil IHCTUTYT

Maxkapuyk Mukoaa HOxumoBHY — J0KkTOp Ol0NIOTIYHMX Hayk, mHpodecop Kadenpu
¢13iosorii Ta aHaToMii, KuiBcbkuii HarjioHanbHUM yHiBepcuTeT iMeHi Tapaca IlleBuenka

Mamuyp Tersina BacuiiBHa — KaHIUAAT CUIBCHKOTOCHIONAPCHKUX HAYK, MOIEHT Kaderpu
61oJ0rii, YMaHChKHIA HallIOHAILHUN YHIBEPCUTET CaIBHUIITBA

HikigopoB Mukosia MukonaiioBu4 — KaHIUAAT BIICBKOBUX HAyK, CTApIIUN JTOCTIAHUK,
KuiBcpkuil HanioHambHUM yHIBepcuTeTy iMeHi Tapaca IlleBuenka, BificbkoBuii iIHCTUTYT

IMamnyxa Irop BosogumMupoBHY — KaHOUAAT TEXHIYHMX HAyK, HOLEHT, KuUiBChKHiA
HalloHanbHU# yHiBepcuTetTy iMeHi Tapaca IlleBuenka, BilicbkoBHii IHCTUTYT

ITactyxoBa BikTopiss AHaroaiiBHa — JOKTOp MEAMYHMX HayK, Inpodecop, 3aBimyBau
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kadeapun MeaumuHoi Oiosiorii Ta cmopTHBHOI Aierosorii, HamioHanbHUM yHIBEpCUTET (HI3UYHOTO
BHUXOBaHHS 1 cIOpTy YKpaiHu

Herpenxo HOpiii OaekciiioBny — xanguaat OIOJOTIYHUX HAYK, JOLEHT, YepKachbKuid
HaI[lOHAIBHUH yHIBepCHUTET iMeHi b. XMenpHUIIBKOTO

IoakoBka Oubra IropiBHa — cTapmmii HayKoBHiA criBpoOiTHUK, KuiBChKMil HalliOHATTBHUIA
yHiBepcureT iMeHi Tapaca llleByenka, BilicbkoBuil iHCTHTYT
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	Переваги BMI: простота та швидкість розрахунку, використовується у всьому світі, що дозволяє порівнювати дані між країнами, корелює з ризиком серцево-судинних захворювань та метаболічних порушень.
	До недоліків BMI можна віднести: не враховує склад тіла, високий BMI може мати як людина з ожирінням, так і атлет із розвиненою мускулатурою, не оцінює розподіл жирової тканини, що є важливим для прогнозування кардіометаболічних ризиків, не враховує в...

	Співвідношення талії до стегон (WHR – Waist-to-Hip Ratio) [4]. Формула та методика розрахунку: WHR;
	WHR використовується для визначення розподілу жирової тканини: "яблукоподібний" тип (абдомінальне ожиріння) – жир відкладається переважно в області живота, що підвищує ризик серцево-судинних захворювань, діабету 2 типу та інсультів; "грушоподібний" ти...
	Референтні значення WHR згідно з ВООЗ
	Переваги WHR: краще корелює з ризиком серцево-судинних захворювань, ніж BMI; враховує розподіл жирової тканини, що є критично важливим для оцінки метаболічного ризику. До недоліків WHR можна віднести: не враховує загальну масу тіла. Людина може мати н...
	Співвідношення талії до зросту (WHtR – Waist-to-Height Ratio) [5]. Показник представлений у вигляді формули та методика розрахунку: ;
	Таблиця 3.
	Референтні значення WHtR  згідно з ВООЗ
	Переваги WHtR. Краще передбачає серцево-судинні захворювання, ніж BMI та WHR, підходить для всіх вікових груп, включаючи дітей та літніх людей, простий у розрахунку – "талія має бути меншою за половину росту". До недоліків WHtR можна віднести відсутні...
	Переваги ABSI у тому, що він враховує не тільки масу тіла, але й форму тіла, висока прогностична цінність щодо серцево-судинних захворювань та загальної смертності, може застосовуватися у клінічній практиці для ранньої діагностики ризиків. До недолікі...

	Body Roundness Index (BRI) [8]. Формула та методика розрахунку. Body Roundness Index (BRI) використовується для оцінки форми тіла та розподілу жирової тканини. Він дозволяє оцінити ризик захворювань, пов'язаних із абдомінальним ожирінням, та корелює з...
	Переваги BRI у тому, що він більш точний, ніж BMI та WHR, у прогнозуванні ризику кардіометаболічних захворювань. Враховує форму тіла, а не лише співвідношення окремих параметрів та має чіткі градації для оцінки стану здоров'я. Недоліки BRI у тому, що ...

	Порівняльний аналіз ABSI та BRI
	Оцінка здоров'я за фізіологічними параметрами [9].  Стан фізичного здоров’я студентів є важливим показником якості життя та майбутньої працездатності молодого покоління. У зв’язку з цим у сучасних дослідженнях використовуються комплексні методи оцінки...
	Порівняння ICF-індексу з іншими методами оцінки здоров’я
	Як бачимо з табл. 7, що міжнародна класифікація функціонування (ICF) дозволяє створити інтегральний показник здоров’я, що враховує не лише фізіологічні параметри, але й функціональний стан і враховувати соціальні фактори.
	Порівняльна таблиця методів дослідження та оцінки стану фізичного здоров'я
	Надійшла до редакції / Received: 13.05.2025
	Надійшла до редакції / Received: 23.04.2025
	Постановка проблеми.
	Відомо, що при м'язовій діяльності для забезпечення клітин необхідною кількістю О2 повинні підтримуватися певні рівні парціального тиску О2 (РО2) в альвеолярному повітрі, артеріальній крові, тканинах, венозній крові [1, 3, 10, 32 та інші]. Природно, щ...
	Гіпоксія, розвивається в горах, грає важливу роль в обмежені досягнення максимального споживання кисню (МСК) і лімітує можливості його транспорту  до працюючих скелетних м'язів [22, 40].  У зв’язку з цим цікавим стає аналіз того, як змінюються умови д...
	Відомо, що основними адаптаційними  реакціями в організмі, які зумовлені перебуванням в гірських умовах, є: збільшення: легеневої вентиляції (ЛВ); серцевого викиду крові (СВК);  вмісту гемоглобіну (Нв);  кількості еритроцитів (Еr) і підвищенню в них 2...
	Реакція спортсменів на первинне перебування на висоті в горах – це гостра реакція, яка триває від декількох годин до декількох днів, а тривала – від двох до п’яти тижднів (табл.1).
	Таблиця 1.
	Характер змін реакцій в організмі спортсменів  на перебування і тренування в умовах середньогір’я
	Помітні зміни в діяльності різних систем організму спортсмена спостерігаються вже починаючи з висоти 1000-1200 м над рівнем моря (м  н.р.м.) [6, 44, 49].
	Для фізіології рухової активності і спорту, теорії гіпоксичних станів важливим є з'ясування механізмів, що забезпечують процес масопереносу і утилізації О2 при м'язовій діяльності різної інтенсивності в умовах зниженого РО2 у вдихуваному повітрі, особ...
	Одним з важливих наслідків гіпоксії є зниження оксігенації нирок, що стимулює синтез еритропоетіна (ЕП) – гормона, який регулює виробництво еритроцитів й Нв в кітковому мозку.  Цей процес відбувається в перші  5 – 7 днів. Після цього помітно збільшуєт...
	Встановлено, що з підйомом в гори МСК поступово знижується [2, 3, 23, 51] (рис.1). Так, якщо на рівні моря воно для фізично здорових дорослих чоловіків може досягати   60 - 70 мл/хв на кг маси тіла, то на висоті 2000 м  – 53-58, 3000 м –  45 – 50, 500...
	Рис.1.Зміни інтенсивності МСК (мл/кг/хв - червона лінія) на різних висотах в горах. Синя лінія – рівень СпO2 в стані спокою на рівнині [23].
	Певна ефективність гірської підготовки для підвищення функціональних можливостей спортсменів і спортивних результатів як у видах спорту, пов'язаних з проявом витривалості спортсменів, так і в інших, доведена в численних роботах дослідників, що працюют...
	Незважаючи на те, що кількість фундаментальних досліджень в цій галузі знань на післярадянському просторі значно скоротилася, інтерес до проблеми підготовки спортсменів в гірських умовах залишається досить високим.
	Мета роботи. Проаналізувати (на основі літературного огляду і власних спостережень)  вплив перебудов в організмі спортсменів в  горах  на умови  забезпечення масопереносу респіраторних газів  при м’язовій діяльності різної інтенсивності.
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