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ABSTRACT

Aim: To evaluate the impact of a specific acrobatic load on the neurodynamic and cognitive functions of acrobats, as well as to study how these functions
change depending on the gender, age and level of sports qualification of athletes (sub-elite and elite athletes).

Materials and Methods: Athletes specializing in pair and group acrobatics, of two age categories: 1. Sub-elite - athletes of puberty age, which included: girls
(n=32), average age 13.96+1.02 years; boys (n=36), average age 14.88+2.32 years. 2. Youth acrobats (elite athletes): girls (n=30), average age 19.36+2.86
years; young men (n=34), average age 20.38+2.89. The computer program “Diagnost-1"was used in researches.

Results: In female acrobats, the latency period of simple visual-motor information, the latent period of the visual-motor reaction to choosing two out of
three stimuli are statistically different from those of young acrobats. Boys acrobats are faster in terms of functional mobility of nervous processes than girls in
both age categories (at p<0.05). A greater amount of processed information was found in acrobat boys than in adolescent girls. According to the indicators
of cognitive characteristics features of sexual dimorphism between acrobats of different age categories were revealed due to different information processing
strategies taking into account sexual characteristics.

Conclusions: Boys-acrobats of puberty and adolescence showed more effective processing of simple and complex visual-motor information compared to
girls-acrobats of the same age categories. The indicators of neurodynamic and cognitive functions of young acrobats are better than those of pubescent athletes

and different by gender (p<0.05).
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INTRODUCTION

The problems of sexual dimorphism in sports have
received considerable attention in recent years. And
currently, this direction in the sport of higher achieve-
ments continues to be relevant. Every year there is an
increase in the training exertion of female athletes, and
in some cases they practically don't differ from those
of men [1-3].

The analysis of a number of scientific works on the
diagnosis of sensorimotor qualities of athletes of
various sports and the prediction of effective sports
activity showed that some experts cite examples of
studies that showed the leveling of gender differences
in female athletes when moving to the stage of higher
sports skill [4].

Korobeinikov H., Prystupa Y, Korobeinikova L.,
Briskin Y. studied the peculiarities of the formation of the
psychophysiological organization of the information
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processing system in highly qualified athletes in martial
arts, game sports and gymnasts [1].

Chernozub A., Kochyna M., Chaban I. et al. note that
when comparing the psychophysiological indicators of
hand-to-hand fighting athletes in the gender aspect,
no reliable differences were found in the indicators of
male and female athletes [5].

Other experts claim that changes in both morpho-
functional indicators and psychophysiological func-
tions are observed during sports in female athletes [6].

Fedorchuk S., lvasevych D., Borysova O. et al. inves-
tigated the psychophysiological characteristics of
handball athletes with different levels of motivation
for sports results [7].

Other domestic scientists (Fedorchuk S, Lysenko O,
Shynkaruk O.) considered the issues of constructive
and non-constructive coping strategies and psycho-
physiological properties of elite athletes [8]. Vovkanych
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L., Dunaets-Lesko A., Penchuk A., Karchmar P. studied
the features of sensorimotor reactions of athletes of
various sports specializations [9]. Features of psycho-
physiological status in combination with a number of
other factors, such as physical development, technical,
general and special physical fitness, features of the
training process depending on the stage of multi-year
improvement, determine the possibility of forecasting
and achieving high sports results.

Studies of psychophysiological indicators allow scien-
tists to qualitatively assess the functional state of the
central nervous system of athletes and its changes in
different periods of the annual training cycle and stages
of multi-year improvement [10].

A high level of speed of sensory information analysis,
the strength of nervous processes, lability are important
for an accurate assessment of the psychophysiological
status of athletes for a scientifically based analysis of
their functional readiness and, if necessary, making
corrections in the educational and training process [11].
High indicators of efficiency, accuracy, speed of visual
signal perception are the basis for achieving high sports
results. Sports acrobatics is a complex coordination
sport, which is characterized by the speed of thinking
and specific technical actions, the ability of acrobats to
display their best psychological and physical qualities
in the conditions of a stressful situation. In educational
and competitive activities, athletes have various mental
reactions in case of changes in psychophysiological
functions [6, 12].

Therefore, the study of the structure and content of
the manifestation of psychophysiological features of
acrobats at important stages of sports improvement is
significant and provides additional information about
the functional state of athletes. The analysis of special sci-
entific and methodical literature and Internet resources
showed that the study of psychophysiological indicators
for highly qualified athletes in pair-group acrobatics,
taking into account sexual dimorphism, is lighting is not
enough . This became the goal of our research.

The results of our research of the neurodynamic and
cognitive functions of acrobats of different sexes, ages
and qualifications when performing a specific load can
make a significant contribution to the medical field, in
particular in several important aspects:

1. Understanding the physiological and cognitive
aspects of sports activities.
Studies of neurodynamic functions, obtained results,
help to understand how acrobats of different genders,
ages and qualifications (elite and sub-elite) react to
complex specific loads. This can help design training
methods to improve performance and reduce the risk
of injury. Assessment of cognitive aspects of acrobats
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in the important pre-competition period for athletes,

such as attention, memory and the ability to make quick

decisions, allows us to understand how athletes cope

with competitive loads (a versatile mixed exercise is a

multifunctional acrobatic action) that require a high

level of concentration and quick decision-making.

2. Development of individual training programs for
acrobats. The results of the neurodynamic and cog-
nitive characteristics of acrobats of different ages,
gender and qualification obtained during the study
allow for the development of personalized training
programs that take into account the individual char-
acteristics of athletes to optimize their training and
improve results in competitions.

3. Optimization of sports strategies. The results ob-
tained during the experiment will be able to expand
the range of knowledge about neurodynamic and
cognitive aspects, which will provide an opportu-
nity for the improved, necessary correction of the
technique of performing acrobatic elements, in par-
ticular through the understanding of how reaction
speed and cognitive load affect the performance of
complex elements and acrobatic connections.

Thus, the results of studies of neurodynamic and

cognitive functions of acrobats of different sexes in

the age categories 12-16 and 17-23 years (sub-elite
and elite) can significantly expand knowledge in the
field of sports medicine, neuropsychology and cogni-
tive sciences, which will help in further research and
development of new training programs, improving
safety, and promoting a general understanding of the
physiological and cognitive aspects of sports activities.

The essence of the experiment in the study of
neurodynamic and cognitive functions of acrobats
of different genders, ages and sports qualifications
consisted in the following aspects.

Thus, the scientific novelty of our work consists in
the study from the standpoint of sexual dimorphism
of changes in neurodynamic and cognitive functions
of athletes of different sexes and age categories (12-16
and 17-23 years old)of different qualifications (sub-elite
and elite athletes) under the influence of a specific load
(universal acrobatic force-balance and tempo exercise),
which is inherent only to pair-group acrobatics.

Animportant aspect follows from the above, that the
results obtained in other sports cannot be used in the
form of automatic data transfer in connection with the
specifics of acrobatics. As you know, pair-group acro-
batics is characterized by the educational and training
process of athletes with a number of personal factors
that can individually affect the personal performance of
acrobats of different genders and ages. One of the most
important factors is the delay in puberty (explained by
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Table 1. Comparative characteristics of sensorimotor and neurodynamic indicators of acrobats of different gender before and after a specific exertion

(pre-competition period)

Sub-elite athletes of puberty age

Elite athletes of youth age

To a specific exertion

After exertion

To a specific exertion After exertion

Statistical indicators Girls Boys Girls Boys Girls Y:::;g Girls Y::::‘g
(n=32) (n=36) (n=32) (n=36) (n=30) (n=34) (n=30) (n=34)
1 2 3 4 5 6 7 8
Indicators of the latent period of simple visual-motor information, milliseconds
X+SD 255,70+ 242,57+ 244,02+ 253,44+ 245,00+ 231,60+ 252,45+ 241,54+
3,97 6,05 3,34 6,19 3,90 6,26 3,99 8,36
Confidence level (p) p,,<0,05; p,,<0,05; p,,< 0,05 p,,<0,05; p,,<0,05; p,,<0,05
Indicators of the latency period of the visual-motor reaction of choosing two out of three stimuli, milliseconds
X+SD 384,70+ 360,28+ 398,61+ 378,75+ 367,38+ 352,84+ 379,16+ 368,98+
3,39 6,21 3,34 4,85 3,21 5,84 3,08 512

Confidence level (p)

p, ,<0,05; p, < 0,05; p, < 0,05

P, ,<0,05; p, ,<0,05; p, ,<0,05; p, .<0,05

Indicators of functional mobility of nervous processes (imposed rhythm mode), seconds

X+SD 98,81+ 90,00+ 88,87+ 80,51+ 89,44+ 81,87+ 84,07+ 76,35+
- 7,68 2,23 5,21 2,17 6,78 2,30 4,47 2,57
Confidence level (p) p,,<0,05;p,,<0,05 P, <0,05
Indicators of the strength of nervous processes (imposed rhythm, number mistakes)
X+SD 1391+ 10,29+ 18,27+ 14,89+ 11,87+ 9,50+ 15,60+ 13,92+
- 2,55 1,62 2,82 1,98 2,28 1,31 1,84 1,74
Confidence level (p) p,,<0,05; p,,<0,05 p,,<0,05 p,,<0,05
Indicators of the balance of nervous processes, milliseconds
X+SD 18,03+ 16,8+ 22,93+ 26,36% 16,24+ 15,62+ 20,83+ 22,42+
2,55 1,62 2,82 1,98 2,28 1,31 1,84 1,74
Confidence level (p) p,,<0,05 P,,< 0,05

Notes: the differences in the values of the indicators before and after the specific exertion, as well as between girls and boys are reliable according to the

Mann-Whitney test (p<0.05).

the specificity of the selection and loads in the multi-
year structure of acrobats’ training).

AIM

The purpose of this work is to evaluate the impact of
a specific acrobatic load on the neurodynamic and
cognitive functions of acrobats, as well as to study how
these functions change depending on the gender, age
and level of sports qualification of athletes (sub-elite
and elite athletes).

TASKS

1. To determine the main neurodynamic indicators of
acrobats of different sexes and ages.

2. Assess cognitive functions (attention, memory,
ability to make quick decisions).

3. Compare the results among acrobats of different
genders, ages and sports qualifications.

4. Evaluation of how a specific load affects various
neurodynamic and cognitive aspects in acrobats of
different genders, ages and sports qualifications.

5. Toidentify the relationship between neurodynamic
and cognitive functions and specific load (mixed
universal acrobatic exercise).

RESEARCH METHODOLOGY

1. Preparatory stage of the experiment: conducting ba-
sic tests to determine the level of neurodynamic and
cognitive functions before carrying out a specificload.

2. Evaluation of changes after exercise (re-evaluation)
of neurodynamic and cognitive indicators to identify
changes compared to initial data.

3. Comparative analysis of results — analysis of changes
in neurodynamic and cognitive functions in different
groups before and after performing a specific load.

On the basis of the received data, it is planned to de-

velop, on a scientific basis, recommendations for opti-
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Fig. 1. Reliable correlations between parameters of psychophysiological characteristics and technical readiness of acrobats of different genders and age

categories (pre-competition period).

mizing training programs, improving the technique of
performing acrobatic exercises.

Thus, the experiment allows for a comprehensive
study of the impact of acrobatic loads on neurody-
namic and cognitive functions, which contributes to
the improvement of understanding and optimization
of training programs for acrobats of different genders,
ages and qualifications.

MATERIALS AND METHODS

Athletes specializing in pair and group acrobatics,
of two age categories: puberty and youth ages,
participated in the experiment. The first age category
(sub-elite) - athletes of puberty age, which included:
girls (n=32), average age 13.96+1.02 years; boys (n=36),
average age 14.88+2.32 years. Youth acrobats (elite
athletes): girls (n=30), average age 19.36+2.86 years;
young men (n=34), average age 20.38+2.89.

For the reliability and security of the results of our
study, the method of stratified sampling (homogeneous
groups) was chosen, where the participants of the
experiment were divided into groups by age, gender,
and level of sports skill. Each of the groups included
athletes of the same (from a statistical point of view)
level of physical development and sports qualification,
which increases the overall reliability, accuracy and use
of data in practice, the results can be applied to a larger
number of subjects and different situations. In this way,
it reduces the bias of the result and the possibility of
systematic error. The homogeneity of the sample was
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revealed, itis representative of the general population.

The research was conducted in the pre-competition
period with the study of individual typological
properties of the higher nervous activity of acrobats
with the help of the computer program «Diagnost-1»
[1,6, 10, 12]. Sensorimotor reactions of varying degrees
of complexity were studied, namely: latent periods of
simple and complex reactions, selection of two (RV2-
3) from three signals, as well as individual-typological
properties of the VND: functional mobility, strength
and balance of nervous processes. A comparison of
indicators before and after a specific exertion (mixed
universal acrobatic exercise) was carried out.

Statistical processing was performed using the
STATISTICA 10.0 computer program and MS Excel XP
software packages.The main indicators of mathematical
statistics were: arithmetic mean (X), standard deviation
(SD), standard error of the arithmetic mean (m), Pearson-
Brave correlation analysis (r). To study the differences
between the indicators used, the non-parametric
U-Mann-Whitney statistical test was applied, the level
of significance was taken as p<0.05.

ETHICAL STATEMENTS AND PARTICIPANTS

The studies were performed in accordance with all
relevant national norms and rules of institutional
policy and the National Health Council, according to
the Declaration of Helsinki. All athletes and parents of
minors gave written consent for the study and were
informed of the purpose and procedures of testing and
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Table 2. Results of evaluation of cognitive functions of acrobats depending on age, gender and age categories in the pre-competition mesocycle

Acrobats of puberty age

Acrobats of youth age

Gender

Indicators
Female

Male Female Male

Group 1 (n=32)

Group 2 (n=36)

Group 3 (n=30) Group 4 (n=34)

Time perception error

i 9,54+3,74 9,32:4,02 7,2543,24 7,1543,56
Confidence level (p) P, ,>0,05 P, ,>0,05
volume of Vo'(‘;z)tary attention 72,37+7,89 70,98,986,28 79,4516,78 74,3016,18
Confidence level (p) P,,>0,05 P, ,<0,05
Volume of Shcz;)')term memory 57,24+5,83 50,36:£4,98* 64,876,12 56,84+5,78*
Confidence level p) P,,<0,05 P,,<0,05
thfﬁif:;'?ggj:ﬁ?;igfgi: o 1,76£0,45 1,230,54* 2,35+0,38 1,68+0,67*
Confidence level (p) P,,<0,05 P,,<0,05

Note: * — the differences compared to the Coefficient of operational thinking (conventional unit)group of female athletes are statistically significant

according to the Mann-Whitney test (p<0.05).

of the possibility of withdrawing consent at any time
for any reason.

RESULTS

To effectively predict the reliability and success of sports
activities, it is important to study the functional state of
the central nervous system of athletes. In order to pre-
dict undesirable phenomena of emotional overstrain,
to assess the emotional stability or, on the contrary,
the instability of athletes, the characteristics of the be-
havior of acrobats in various conditions of training and
competitive activities, an assessment of the typological
characteristics of athletes was carried out [1, 6].

Studies of psychophysiological indicators were con-
ducted in the pre-competition period after perform-
ing a specific exertion- a mixed (universal) acrobatic
exercise, which combines force-balance and tempo
elements to assess the level of adaptation of the func-
tional systems of the body of acrobats of different sexes
to conditions that cause an increase in the intensity of
physical and psycho-emotional exertion.

Due to the fact that fatigue develops primarily in the
central nervous system, in the process of researching
the typological properties of the nervous system, the
deterioration of indicators can determine the level of
overtraining of athletes. In this case, timely correction of
training exertion is extremely importantin order to op-
timize the working capacity of those who are engaged.

Testing of simple and complex speed reaction is
important, which allows to reveal the psychological
readiness of athletes, which isimportant for monitoring

and predicting sports results at the same level as tech-
nical and physical training. According to the data we
obtained, the speed of simple visual-motor information
in young men is statistically significantly higher (p<0.05)
than the similar indicator in female acrobats (Table 1).
This confirms the qualitative uniqueness of the neuro-
functional organization of the male and female brain.

Age and sports experience are also important in
the study of psychophysiological functions. This is
confirmed by our data, where the comparative charac-
teristics of athletes of puberty and youth ages showed
statistically significant differences in most indicators of
neurodynamic functions (p<0.05).

Analyzing the obtained data, it can be seen that the
indicators of the latent period of simple visual-motor
information (Imilliseconds), the latent period of the
visual-motor reaction of choosing two out of three
stimuli (milliseconds) in girls are statistically different
from those of young acrobats.

In the group of elite acrobats of youth age, statistically
better indicators were found in terms of latent period
indicators than in the group of athletes of puberty
age (p<0.05), including gender characteristics, which
indicates their higher adaptive and compensatory
capabilities of the body.

As is known, indicators of the functional mobility
of nervous processes are used to characterize rapid
changes in the processes of excitation and inhibition
and the strength of nervous processes. The strength
of nervous processes characterizes the endurance of
the nervous system, working capacity, based on the
obtained data, it is possible to draw conclusions about
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the ability to tolerate both short-term and long-term
excitation and inhibition.

Boys were faster according to the indicator of func-
tional mobility of nervous processes than girls in both
age categories (the difference is also significant at
p<0.05). A greater amount of processed information
was found in acrobat boys than in adolescent girls,
which corresponds to a higher level of strength of
neural processes.

The strength of nervous processes (imposed rhythm,
number of mistakes ) tends to change this indicator
in boys, but in comparison with girls, no statistically
significant differences were found (p>0.5).

However, after the specific exertion, the number of
mistakes increased compared to the background indi-
cators for both girls and boys (reliable differences were
detected with a probability of 95%), which indicates the
activation of adaptation processes as a result of per-
forming a mixed exercise as a specific exertion (Table 1).

According to the indicators of the accuracy of
reactions to a moving object, boys of puberty and
youth have a statistically significant smaller amount
of reaction deviations than girls acrobats, i.e. boys
have a higher balance of nervous processes (95%
probability level).

The next task was to perform a Pearson -Brave cor-
relation analysis between the studied indicators (Fig.
1). A significant number of correlational relationships
of psychophysiological characteristics and specific ex-
ertion in the form of a universal mixed exercise (points)
was revealed.

The correlation analysis showed the informativeness
of the values studied between the data characterizing
the technical readiness of acrobats (scores) in the
form of a universal mixed exercise (performance of a
composition with force-balance and tempo exercises) of
puberty and youth and psychophysiological indicators.
The highest correlations were found between the
specific exertion in the form of a mixed exercise and
neurodynamic indicators in girls of pubertal age
(r=0.435 - 0.689; p<0.05), in boys of pubertal age
(r=0.405 - 652; p<0, 05), in adolescent girls (puberty
age) (r=0.402 - 643; p<0.05) and in adolescent boys
(r=0.468 — 0.658; p<0.05).

According to the indicators of cognitive characteristics,
during the research, the features of sexual dimorphism
between acrobats of different age categories were
revealed, namely: the coefficient of operational thinking
(conventional unit) the volume of voluntary attention
(%) and short-term memory (%) are statistically
significantly better in the group of girls - acrobats of
puberty and youth compared to boys and young men
of the same age categories (p<0.05) (Table 2).
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DISCUSSION

A number of specialists were involved in the research
of neurodynamic and cognitive functions of athletes
in various sports. In the framework of our work, we will
focus on individual publications of scientists, where
specialists expressed different views, which were made
in research, regarding the issues being studied.

Scientists studied the manifestation of sexual dimor-
phism of highly qualified judokas: Korobeinikova L.,
Korobeinikov H., Mishchenko V. et al.[13]. In the course
of the experiment of the aforementioned experts,
the indicator of the latent reaction time in athletes of
different genders didn't have a statistically significant
difference. However, it was found that there was a signif-
icant difference in terms of bandwidth and impulsivity
between groups of judo athletes of different genders.

It was also revealed the presence of a reliable differ-
ence in terms of accuracy and stability between judo
athletes of different genders. The best indicator of accu-
racy was found in female judokas, within the framework
of these studies, better abilities to perform cognitive
tasks that require concentration of attention and the
involvement of the thinking function were found.

The stability indicator is significantly better in women,
who have higher stability in the implementation of
neurodynamic functions. According to the features of
the manifestation of the balance of nervous processes,
no significant difference between women and men
engaged in judo was found. The study of cognitive
functions in the above-mentioned groups showed
significantly better indicators of short-term memory
volume and operational thinking coefficientin women
compared to men practicing judo.

Thus, on the example of studies in judo, the authors
found that the functional organization of psychophys-
iological functions in highly qualified judo athletes has
differentinformation processing strategies depending
on gender. The analysis of neurodynamic indicators in
qualified athletes specializing in sports games didn't
reveal any significant gender differences.

Research results obtained by specialists Korobeiniko-
va L., Korobeinikov H.,Berezhna A., Danko [14] estab-
lished that the endurance of the nervous system in men
is higher than in women practicing judo. At the same
time, it was found that the speed of visual perception
is better in women, and the efficiency is better in men,
which indicates, from the authors'point of view, also the
presence of faster perception of non-verbal stimuli in
women (this indicates the predominance of non-verbal
intelligence).

The data obtained by Korobeinikov H., PrystypaY.,Ko-
robeinikova L., Briskin Y. [1] in athletes of complex coor-
dination sports indicate a probably reduced time of the
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motor component of the complex sensorimotor reaction
in men compared to female athletes. Also, within the
framework of the experiment of the above-mentioned
authors, it was found that the values of the complex
visual-motor reaction are significantly reduced in quali-
fied sportswomen who are engaged in all-around sports
compared to sportswomen who are engaged in complex
coordination sports and sports games.

The specialists note that within the limits of the exper-
iment conducted by them, the study of neurodynamic
functions testifies to the excellent significance of the time
indicator of both simple and complex sensorimotor reac-
tions depending on the type of sportin men and women.

Interesting studies were conducted by Fedorchuk S.,-
Kutsenko T.,Yakovenko O., Lysenko 0.(2023) [15]. These
scientists determined gender differences in the state of
psychophysiological functions based on indicators of
the reaction to a moving object of qualified rowers with
different levels of stress. the authors presented data that
male athletes compared to female athletes demonstrat-
ed higher response accuracy to a moving object in total
and mean deviation time, total delay time, and mean
lead time when testing with the subdominant hand, and
fewer delay responses during testing dominant hand.

Also, male and female subjects engaged in rowing
sports differed in the ratio of the number of anticipatory
reactions and the number of delayed reactions during
testing with the dominant hand: in men, anticipatory
reactions prevailed to a greater extent. The authors
explain this by the predominance of visual-spatial co-
ordination functions associated with the right parietal
associative cortex in male rowers.

Research by Vilianskyi V., Bachynska N. (2019) [12]
on the example of athletes engaged in karate and ac-
robatics, they showed the following: it was found that
between girls and boys in both acrobatics and karate,
a reliable difference was found with indicators of the
latent periods of simple and complex visual-motor re-
actions and the strength of nervous processes. Better
indicators of the strength of nervous processes and
latent periods were found in young men of both sports
(p=<0.05, probability level 90 and 95%).

Psychophysiological indicators of acrobat athletes
and those who specialize in karate show better indi-
cators against the background of a certain decrease
in the level of neurodynamic characteristics in girls
compared to boys.

Compared to acrobats, in karate athletes, the func-
tional mobility of nervous processes is observed by
higher values of the strength of nervous processes
(at p=<0.05), that is, lower values of the percentage of
false reactions, which may indicate a higher strength
of nervous processes, for example, more significant

dynamics of specificity fights The revealed difference
in the speed of reactions between young acrobats and
karate players, as well as female acrobats and karate
girls, can be explained, for example, by the features
of sexual dimorphism, the length of training in these
sports, the specifics of training and competition (the
difference is significant at p<0, 05; 0.01).

Sports activity has such an important component
as the need for quick decision-making in connection
with the specifics of the sport. Therefore, we used the
evaluation of the current state of psychophysiological
indicators and the control of the dynamics of sensory
analyzers and the motor apparatus in research for an
objective integral criterion of work and the state of the
nervous system of acrobats [16, 17].

Our study showed that the latent period of simple
visual-motor information (milliseconds), the latent
period of the visual-motor reaction to choosing two
out of three stimuli (milliseconds )in female acrobats
statistically different from the similar ones in young men
(95% probability level), which we deal with a higher
level of psycho-emotional stress. This, in turn, can
contribute to the development of inhibitory processes
and a decrease in the efficiency of the nervous system.

According to the indicators of the accuracy of
reactions to a moving object in boys and young men of
puberty and youth ages, a statistically significant (95%
probability level) smaller amount of reaction deviations
was found than in female acrobats, i.e. boys and young
men have a higher balance of nervous processes.

According to the obtained data, after performing a
specific exertion, the latent period of the visual-motor
reaction of choosing two out of three stimuli exceeds
the simple visual-motor reaction in adolescent acrobat
girls by 38.78%, in boys by 33.00%.

Among young athletes, this difference was 33.41%
for girls, 34.53% for boys. We consider the change
in sensorimotor reactions in elite acrobats after
performing a control exercise within the limits of up to
35% as a marker of mobilization of functional reserves
and restructuring of the regulatory mechanisms of the
central nervous system in relation to adaptation to a
specific load: a control mixed competitive exercise in
which force-balance and tempo elements are balanced.

During the individual analysis of the obtained
results in three female acrobats and two male acrobats
of puberty age, it was found that the indicators of
individual psychophysiological indicators decreased
by more than 50% after a specific exertion compared
to the background ones. This indicates a lack of optimal
adaptation to those training exercises that were
proposed and performed within the plans.

Exceeding the 35 percent decrease in the number
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of accurate actions in spatio-temporal tests towards
the deterioration of indicators after a specific exertion
may be associated with a decrease in the adaptation
capabilities of acrobats to competitive and training
activities. Therefore, as methodical recommendations,
we proposed the individualization of exertion, reqular
monitoring of the current condition of acrobats and
timely correction of training process plans (can be used
as an indicator of detecting low exertion tolerance).

Analyzing the data obtained during the study, it was
found that female acrobats need more time to process
visual information than male acrobats. In boys, these
indicators indicate better possibilities of neurodynamic
functions compared to acrobat girls. The detected
increase in the number of mistakes in the interpretation
of the results of simple and complex visual information
after a specific exertion can be explained by an increase
in the tone of the sympathetic nervous system.

Gender differences in the cognitive functions of
acrobat athletes may be due to differences in the
brain physiology of women and men, for example,
the distribution of neurotransmitters or the volume
of certain brain regions. But in practical activities,
it is necessary to take into account the individual
performance of each athlete, regardless of gender,
taking into account strengths and weaknesses.

Thus, pair-group types of acrobatics contribute to
positive adaptation in the vestibular and visual systems.
It is necessary to regularly monitor neurodynamic
and psychophysiological characteristics both in the
preparatory and competitive periods at all stages of
multi-year improvement, for timely adjustment of
exertions in accordance with changes (indicators) of
the functional state of athletes.

Thus, analyzing the data presented by a number
of authors in various sports, as well as based on the
results obtained by us in this work, it was found thatin
the majority of studies by scientists, there are gender
differences in the neurodynamic and cognitive compo-
nents of athletes. The absence of gender differences in
individual indicators (tests) of neurodynamic functions
indicates that the issues under study require additional
scientific research and the minimization of factors that
may affect the reliability of the results. This can serve
as a strong basis for future research and the interest of
scientists in a wider study of this aspect.

CONCLUSIONS

1. As a result of the experiment, the influence of
specific acrobatic loads on the neurodynamic and
cognitive functions of elite and sub-elite acrobatic
athletes of different genders was assessed.
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2. When determining the main neurodynamic indica-
tors, it was found that in female acrobats, the latent
period of simple visual-motor information and the
latent period of the visual-motor reaction to the
choice of two out of three stimuli were statistically
different from those of male athletes (95% confi-
dence level), due to a higher level of psycho-emo-
tional stress. For example, after performing the
specific load, in the group of sub-elite athletes of
pubertal age, the latent period of simple visual-mo-
tor information for girls was 244.02+3.34, while for
boys it was 253.44+6.19 milliseconds (the difference
is significant at p<0.05).

3. According to cognitive characteristics during the
study, features of sexual dimorphism between ac-
robats of different age categories were identified
(p<0.05) related to gender differences in cognitive
functions in brain physiology between women and
men (due to different information processing strat-
egies considering gender characteristics): the oper-
ational thinking coefficient (conditional units), the
volume of voluntary attention (%), and short-term
memory (%) were statistically significantly better in
the group of female acrobats of pubertal and youth
age compared to boys and young men of the same
age categories (p<0.05). For example, the volume of
short-term memory in female acrobats of pubertal
age was 57.24+5.83%, while in male acrobats it was
50.36+4.98% (the difference is significant at p<0.05);
the operational thinking coefficient for female acro-
bats was 1.76+0.45, while for male acrobats it was
1.23+0.54 conditional units (p<0.05).

4. In the comparative analysis of the results among

acrobats of different genders, ages, and sports
qualifications, it was found that in the group of elite
youth athletes, the indicators of latent periods were
statistically better than in the group of acrobats of
pubertal age (p<0.05), including by gender char-
acteristics, indicating their higher adaptive-com-
pensatory capabilities: boys were faster in terms
of functional mobility of nervous processes than
girls in both age categories (for example, in the
group of elite youth athletes, this indicator for girls
was 84.07+4.47 milliseconds, while for boys it was
76.35+2.57 milliseconds, the difference is significant
at p<0.05). Additionally, male acrobats showed
a greater amount of processed information than
female acrobats of youth age, corresponding to a
higher level of strength of nervous processes. The
strength of nervous processes (imposed rhythm,
number of errors) showed a tendency to change
in boys, but no statistically significant differences
were found compared to girls (p>0.5): after the spe-
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cific acrobatic load, the number of errors increased
compared to baseline indicators in both girls — from
13.91+£2.55 to 18.27+2.8 - and in boys of pubertal
age - from 10.29+1.62 to 14.89+1.98 (significant
differences were found with 95% probability), indi-
cating the activation of adaptive processes as a result
of performing mixed exercises as a specific load.

5. The highest correlation relationships were found

between specific acrobatic loads in the form of
mixed exercises and neurodynamic indicators in
girls of pubertal age (r=0.435 - 0.689; p<0.05), in
boys of pubertal age (r=0.405 - 652; p<0.05), in girls
of youth age (r=0.402 - 643; p<0.05), and in boys of
youth age (r=0.468 — 0.658; p<0.05).
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