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The Russian sports ecosystem in search 
of landmarks for the country's Olympic future

In recent years, among the main determinants of the crisis of the international sports movement, political, economic 
and managerial factors have been highlighted, as a result of which our country has come under sanctions pressure. 
As a leading vector for solving these problems, Russian Sports Minister Mikhail Degtyarev outlined "Russia's return 

to the global sports arena" (URL: https://www.sovsport.ru/olympic_games/
news/mihail-degtyaryov-vystupil-s-obrashheniem-pered-uchastnikami-ol-
impijskogo-sobraniya , accessed 12/21/2024).

The field of activity in the country's domestic policy combines such meas-
ures as: maintaining a positive attitude towards international sports organiza-
tions and foreign athletes in the media space; optimizing the management pro-
cess of national sports by consolidating resources in the common ecosystem 
of the Ministry of Sports, the Olympic Committee and the regions.

Understanding the need to protect the interests of the state, in the process 
of participating in the sports movement, it is necessary to increase the profes-
sionalism of lawyers of international sports law who are able to fight for the 
return of Russian symbols to the Olympic, Paralympic and Deaflympic Games 
and in defending positions concerning the rights of Russian athletes.

For the effective implementation of these measures, it is necessary to opti-
mize the management mechanism of the national sports system by developing 
a unified approach to making and implementing decisions on important sports 
issues together with the international sports community, which unites legal and 
media services.

The goal of building a sports ecosystem should be based on the results of 
scientific research related to the identification of cause-and-effect relation-
ships that led to the current crisis in sports and the construction of multifacto-
rial models of ways out of it.

It is known that finding and understanding the reasons leading to the con-
frontation of ideas and views allows us to build a strategy and tactics for lev-
eling contradictions while respecting the ethics of social relations.

Analyzing the political situation as a crisis determinant of the international 
sports movement, it should be noted that this problem does not find a defini-
tive solution. Nevertheless, the sports movement must develop, granting equal 
rights to all its participants. One solution is to adopt a charter that could oper-
ate independently of political views, i.e. athletes from any country are allowed 
to compete regardless of the political regime in that country.

The struggle for leadership at the economic level has been going on in 
the world for a long time, which provokes crises that significantly reduce the 
incomes of the largest corporations and social programs in developed coun-

tries. And in these conditions, sport becomes a means of political and economic competition.  In an effort to secure the 
right to organize major sporting events and generate large incomes, States often resort to dishonest ways to achieve their 
goals.   As an alternative to voting for the right to host the Olympic Games, a digital form of voting can be proposed that uses 
probabilistic methods of analyzing and predicting the results, excluding outside interference.

Modern sports require huge financial investments, which is beyond the power of many countries. The way out of this 
situation may be to focus on the development of sports as a socio-cultural phenomenon.

The problem of managing global sports is becoming more and more in demand due to the fact that the multipolarity of 
opinions about how it should receive its further promotion is expanding. Obviously, the role of a leader in sports, capable 
of independent decision-making, who would not serve the interests of the ruling elites, is currently being actualized. In ad-
dition, it is necessary to ensure equal representation of countries in international sports associations, such as federations, 
unions, committees (for example, FISU, WADA, IOC).

Russia's Olympic future largely depends on government-level management decisions. Today, the Russian Olympic 
Committee has set a course to develop a Strategy for the development of the international Olympic movement, updating 
regulatory documents to ensure compliance with the requirements of the fundamental document for all participants in the 
Olympic Movement – the Olympic Charter.  These strategic objectives will allow Russian representatives of the sports com-
munity to conduct multilateral negotiations and expand equal international sports cooperation. Sports diplomacy is becom-

ing a key component of the process of Russia's return to world sport.

We invite scientists to publish the results of scientific research aimed at finding and studying the value 
meanings of physical culture and sports.

Editor-in-Chief of TPPC, Honored Worker of Physical Culture of the Russian Federation
Dr. Hab., Professor  L.I. Lubysheva
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Introduction. Currently, scientific periodicals are 

an important resource for the development of socio-

logical discourse in the field of physical culture and 

sports [2, 3] both in domestic and Western sociology 

[1]. The journal «Theory and Practice of Physical Cul-

ture» («TPPC») has traditionally been a recognized 

platform for scientific discussions within the frame-

work of sports sociological topics. Distinctive fea-

tures of the journal are its high status, unique infor-

mation base, rich historical archive of publications, 

as well as editorial strategy in promoting new socio-

logical knowledge and social practice in accordance 

with the current demands of science and society. In 

this regard, monitoring of published works on topi-

cal issues of the sociology of physical culture and 

sports for the period 2000-2024 serves as an effec-

tive mechanism for determining current trends in the 

development of the sociology of physical culture and 

sports.

Objective of the study was to pinpoint the tra-

jectory of sociological inquiry in the realm of physical 

culture and sports, we will examine the content of the 

journal «Theory and Practice of Physical Culture».  

Methods and structure of the study.  Identifi-

cation of the content and features of the sociological 

research field requires analysis of quantitative and 

qualitative parameters of the publication activity of 

the authors of the articles. In total, over 250 articles 

were published in 2000–2024, forming the informa-

tion flow on social aspects in the field of physical 

culture and sports [1]. The dynamics of publications 

indicates an increase in the share of articles on soci-

ological topics in the total volume of scientific materi-

als of the journal from 3% for the period 2000–2004 

to 4% for 2015–2024. The total number of authors for 

the period under study exceeded 600 people, while 

86% of the articles were written by university profes-

sors, the remaining 14% of sociological publications 

UDC  796.014

Abstract
Objective of the study was to pinpoint the trajectory of sociological inquiry in the realm of physical culture and sports, we 
will examine the content of the journal «Theory and Practice of Physical Culture».
Methods and structure of the study. A review of articles on the sociology of physical culture and sports published in the 
journal Theory and Practice of Physical Culture from 2000 to 2024 was conducted.
Results and conclusions. In the present day, the sociology of physical culture and sports has emerged as a distinct dis-
cipline, grounded in empirical research and theoretical insights from the field. Sociologists are dedicated to exploring the 
intricate web of social relationships and interactions within the realm of sports.
The evolution of physical culture and sports into a prominent social phenomenon underscores the necessity for ongoing 
investigation into its current state and future trajectory. Consequently, a comprehensive examination of sociological publi-
cations in this domain is crucial for identifying the key areas of contemporary sociological inquiry and their potential future 
trajectory.

Keywords: sociology of physical culture and sports, sociological research, social relations in the field of physical culture and 
sports.
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were written by employees of various sports institu-

tions and organizations. A significant part of the arti-

cles (over 90%) were prepared by groups of authors 

based on the results of scientific research conducted 

within the framework of scientific grants and joint 

projects [2]. The geography of sociological research 

is represented by almost all regions, with a significant 

volume of it coming from Moscow, St. Petersburg, 

Chelyabinsk, Tomsk, Surgut, Yakutsk, Smolensk and 

Tyumen. All this testifies to the growing attention of 

the scientific community to the sociological issues of 

physical culture and sports.

Results of the study and discussion. The anal-

ysis of the topics of the published materials made it 

possible to identify the current subject field of socio-

logical research, which combined various social as-

pects of physical activity and healthy lifestyle, physical 

education in educational institutions, sports activi-

ties, social aspects of mass sports and elite sports, 

professional training of future specialists in the field 

of physical education and sports, work of sports and 

health institutions and services. Most of the materials 

published in the journal on the sociology of physical 

education and sports are an overview of the results of 

empirical studies, a description of the social aspects 

of physical education and sports practice, an analysis 

of the attitude of various population groups to physical 

education and sports. Sports activities have become 

an actively developing area of sociological research, 

including such topics as socialization of the individual 

in sports, problems of mass sports, and social aspects 

of elite sports. In different years of the last 20 years, 

specialists studied: the social role of sports in the de-

velopment of society and socialization of the individual 

(L.I. Lubysheva); sociological analysis of the mission 

and potential of sports (L.I. Lubysheva, V.A. Baranov); 

sports priorities of various social groups of the popu-

lation (M.V. Sinyutin, E.E. Tarando, L.A. Lebedintseva, 

R.V. Karapetyan, O.A. Nikiforova); value aspects of 

sports (P.A. Bulatov, V.B. Myakonkov, T.V. Kopylova); 

sports culture (L.I. Lubysheva); motivational aspects 

of sports activity (E.A. Parkhomenko); sports spe-

cialization (V.V. Bakaev, A.E. Bolotin, V.S. Vasilyeva), 

sports career (L.I. Lubysheva, T.A. Danilenko); social 

adaptation of an athlete (O.A. Sirotin, V.I. Sivakov, T.A. 

Danilenko, O.I. Milshtein, I.A. Grets), etc. A wide range 

of areas of sociological research indicates that sports 

activity is a multifaceted social phenomenon aimed at 

improving a person in the field of sports.

A separate area of sociological discourse was the 

study of the problems of socialization of students in 

the process of physical education and sports in edu-

cational institutions. The authors focused on the fol-

lowing: problems of social adaptation of schoolchil-

dren and students in the process of physical education 

(T.A. Markina, E.S. Levchenko); the place of physical 

education in the system of students' values (G.V. Pon-

omareva); understanding the phenomenon of physi-

cal fitness and its significance in students' educational 

activities (A.A. Khristolyubova, E.M. Kadomtseva, V.V. 

Ponomarev), the attitude of students, students, and 

teachers to physical education and sports (A.V. Novik-

ov, N.I. Sinyavskiy), physical education and sports ac-

tivity and its relationship with the psychological state 

of students (V.G. Shilko, T.A. Shilko, E.S. Potovskaya, 

O.N. Krupitskaya); social representations of the image 

of a physical education teacher (I.V. Vasilenko, O.V. 

Tkachenko). Almost all publications reflect the results 

of applied sociological research aimed at studying 

modern social practice in the field of physical culture 

and sports.

The tendency of growing research interest in con-

sidering social aspects of professional education in 

the sphere of physical culture is noteworthy. The sub-

ject of sociological analysis in these works were moti-

vational aspects of choosing the future profession of a 

sports teacher and coach (M. Radzinska, M. Novak, L. 

Novak); the level and quality of students' knowledge in 

the context of their social significance (M.V. Lopatin, 

O.G. Rumba); attitude of students of physical culture 

universities to professional education (A.V. Shukaeva); 

social ideas about athletes' trust in the personality of 

the coach-teacher (N.A. Vaznin, L.G. Tatyanina, D.A. 

Vasiliev, E.T. Maiboroda), etc. Separately, it is neces-

sary to note the publications related to the content and 

tendencies of development of sports education (L.I. 

Lubysheva, S.I. Rosenko). The actualization of scien-

tific interest in the social aspects of professional edu-

cation is caused by the ongoing processes of reform-

ing this system, the adoption of educational standards 

and, in connection with this, the development of new 

requirements for future specialists, the creation of 

conditions for their successful social, psychological, 

and professional adaptation.

Publication activity on the topic of healthy lifestyle 

is traditionally high. Within the framework of the re-

search field, the influence of physical education and 

health activities on the formation of the need for a 

healthy lifestyle in students was assessed (D.A. Uly-

anov, T.G. Kovalenko, A.P. Shklyarenko), bad habits 

THE ROLE OF SCIENTIFIC PERIODICALS IN THE DEVELOPMENT OF SPORTS SCIENCE
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and their influence on the lifestyle of students were 

monitored (M.D. Kudryavtsev, I.E. Kramida, A.Yu. 

Osipov, O.B. Gileva, O.S. Rogov, D.A. Polyak); fac-

tors determining health and health-oriented behavior 

of schoolchildren were identified (L.E. Pakhomova, 

V.N. Irkhin, L.A. Kadutskaya, M.I. Bordukov, A.S. Ry-

bakov) and the values of health culture among young 

people (S.I. Zheleznyakova, T.I. Shukshina); the moti-

vational and value attitude towards a healthy lifestyle 

of students was determined (A.Yu. Kolesnikova, V.Yu. 

Lebedinsky); issues of promoting a healthy lifestyle 

in the media were raised (V.N. Zuev, P.N. Devaykin, 

Tyumen), conditions for the formation of a healthy 

lifestyle at the level of educational institutions and 

regions were determined (A.M. Gendin, M.I. Ser-

geev, S.L. Sadyrin, V.P. Rubchevskiy, V.A. Pinaev), 

etc. Undoubtedly, the study of the above issues is 

primarily due to the social demands of modern so-

ciety associated with the importance of physical, 

social and spiritual health of individuals. Sports and 

health institutions and the services they provide ac-

tively contribute to the popularization and promo-

tion of mass sports. In this regard, the researchers 

raised issues of the quality of the services provided 

(V.N. Zuev, N.G. Milovanova, D.V. Gramotin); the ef-

ficiency of physical culture and sports management 

in the municipality (A.A. Peredelskiy, Yu.A. Tsegelny); 

the impact of sports mega-events on the sustainable 

development of territories (A.O. Lancev, E.G. Shur-

manov, A.V. Ponomarev, L.L. Tolvayshis), as well as 

the social significance of sports and health facilities 

and services. This can be explained by the fact that 

as a result of past sports events of global and Rus-

sian significance, such as the 2014 Olympics, the 

2018 FIFA World Cup, the 2013 and 2018 Universia-

des, the need to use the legacy of sports events has 

increased, as well as to solve the urgent problem of 

involving the population in a healthy lifestyle.

There is a noticeable predominance of scientific 

works, the subject field of which includes, first of all, 

young people. Basically, researchers are interested 

in the social aspects of the formation, development 

of physical activity of young people by means of the 

educational environment, their involvement in sports 

activities. Also, a significant part of the research is 

aimed at studying the position of athletes as a social 

group in the structure of the population as a whole. 

Publications of this kind meet the needs of society 

and the state in terms of obtaining reliable information 

about the population in general and young people in 

particular as a resource for the development of social 

and human capital of the country. At the same time, 

it is necessary to outline the promising trends of the 

sociological discourse aimed at identifying current 

social demands in the sports sphere. These include: 

sociological aspects of the progressive development 

of physical culture and sports; sociology of manage-

ment and digital transformation of physical culture and 

sports; sociological parameters of Olympic and Para-

lympic sports; sports culture as a new trend in mas-

tering the values of modern society; physical culture 

and sports in the context of the social structure of so-

ciety; professional, class, ethnic identity of athletes as 

a social group, etc. The designated topics of promis-

ing research largely form the problematic field of the 

modern sports sociological space and determine its 

vector for the near future.

Сonclusions. Thus, the main topics of the re-

sults of sociological research published in the journal 

«Theory and Practice of Physical Culture» were: social 

aspects of sports activities, including problems of so-

cialization of the individual in sports; social problems 

of mass sports, high-performance sports, the Olym-

pic movement; social aspects of physical education 

in educational institutions, enterprises, organizations; 

social aspects of professional education in the field of 

physical culture and sports; the formation of a healthy 

lifestyle by means of physical activity; the social signif-

icance of sports and health institutions and services. 

The presented areas of thematic priorities of the edi-

torial board reflect the current state of physical culture 

and sports in the country.
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Introduction. The optimal structure of training 

sessions in football is determined, first of all, by the 

rational structure of various types of training, which 

determine the selection of effective means that en-

sure the growth of sports skills of players of various 

qualifications. The training of young athletes, at pre-

sent, has a tendency to systematically increase the 

training load, but the basis for training young foot-

ball players should be exercises performed with light 

loads to form motor skills that ensure mastery of the 

basics of the game [1, 4]. Due to the fact that football 

is a team game, of course, the main training is group 

training. But at the initial stage of training, children 

aged 5-6 are not yet ready to interact with several 

partners, it is easier for them to master the methods 

of handling the ball together with a coach or in a pair 

with one partner. When there are 15-20 people in a 

group, the coach simply physically cannot pay due 

attention to everyone. Even in a group of 5-6 peo-

ple, there will not be enough attention for everyone. 

Individual training and training in small groups allow 

us to pay attention to each of the students and work 

qualitatively on those aspects that are needed by this 

particular child, at this particular time. Therefore, the 

principle of individualization appears in the form of a 

didactic model, which is based on the laws of train-

ing and education in the theory and methodology of 

physical education and sports [2, 3, 5].

Objective of the study was to validate and dem-

onstrate the efficacy of personalized training for chil-

dren aged 5-6 years in the development of fundamen-

tal football skills.

Methods and structure of the study. The exper-

iment was conducted from September 2021 to No-

vember 2023 at FC Strogino and FC Lokomotiv (Mos-

cow), involving 32 children aged 5-6 years involved 

UDC 796.33.011.3

Abstract
Objective of the study was to validate and demonstrate the efficacy of personalized training for children aged 5-6 years in 
the development of fundamental football skills.
Methods and structure of the study. The experiment was carried out from September 2021 to November 2023, involving 
32 children aged 5-6 from FC Strogino and FC Lokomotiv (Moscow). The experiment involved individual lessons as an ad-
ditional form of coaching for children already enrolled in the football schools of FC Strogino and FC Lokomotiv (Moscow). 
This approach allowed for a personalized impact on each student and the creation of a «school of movements» for future 
purposeful training in playing techniques. The effectiveness of this approach was evaluated by measuring the changes in 
technical preparedness indicators.
Results and conclusions. The personalization of training sessions for young football players aged 5-6, which includes sup-
plementary instruction, fosters the effective improvement of technical skills and the ability to apply them in game situations.
Therefore, for children aged 5-6 who participate in football, it is essential to provide them with additional individualized train-
ing sessions, such as one-on-one coaching, which can help them catch up with their peers in a relatively short period of time. 
These sessions take into account the unique developmental characteristics of each child's body.

Keywords: football, young players, training sessions, individualization, technical methods of the game, development of 
motor skills.

Received by the editorial office on  02.05.2024 
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in football. To test the effectiveness of individual 

training sessions with children aged 5-6 years in the 

process of mastering the basic technical elements of 

football, two groups were formed: experimental (EG, 

n = 16 people) and control (CG, n = 16 people). Indi-

vidual sessions were conducted as an additional form 

of tutoring for children already studying at the foot-

ball schools of FC Strogino and FC Lokomotiv (Mos-

cow). This approach ensured a selective impact on 

each student and made it possible to form a «school 

of movements» for subsequent targeted teaching of 

playing technique. The effectiveness of the proposed 

approach was assessed by testing the dynamics of 

technical fitness indicators.

Results of the study and discussion. Analysis 

of changes in technical preparedness showed that 

young football players in the control and experimen-

tal groups showed a systematic improvement in their 

results throughout the entire educational experiment.

A comparative analysis of the results of young foot-

ball players aged 5-6 years, obtained at the end of the 

educational experiment, with the initial data in the ball 

handling and juggling exercises revealed reliable dif-

ferences in the experimental and control groups. It 

should be noted that the increase in results in young 

athletes in the experimental group, both in ball han-

dling with the right and left foot, and in juggling with 

the right, left and both feet, was higher than in the 

control group (see figure).

 Increase in results in dribbling the ball 20 m with 

the right and left foot, in juggling with the right, left and 

both feet in young football players aged 5-6 years, ex-

perimental and control groups

The intra-group variability of technical prepar-

edness indicators during the pedagogical experi-

ment, both in the control and experimental groups, 

decreased, but for most indicators exceeded 10%. 

This suggests that not all young football players 

equally mastered the technique of dribbling and 

juggling the ball.

To identify the cumulative effect of the developed 

methodology, an expert assessment of the techni-

cal and tactical training of young football players was 

conducted at the end of the school year. The experts 

were asked to assess the technical and tactical train-

ing of young athletes, the ability to apply technical 

techniques in a game situation on a five-point scale. 

The assessment criterion was the requirements for 

the game activity of young athletes in the first year of 

study. As a result of the expert assessment, in which 

five coaches took part, we received 90 assessments in 

the control group and 100 assessments in the experi-

mental group.

After the first year of football training, the number of 

excellent, good and satisfactory grades in the control 

group was 20 (44,4%), 40 (22,2%) and 30 (33,3%), 

respectively. The football players of the experimental 

group received 38 (38,0%), 44 (44,0%) and 18 (18,0%) 

excellent, good and satisfactory grades, respectively. 

As a result, the average score of young football play-

ers of the experimental group was significantly higher 

than that of the control group (p<0,05) (see table).

Evaluation of the gaming activity of young football 

players aged 5-6 years – participants of the experi-

ment
Expert evaluation, point Т р
CG (M ± m) EG (M ± m)

3,8 ± 0,09 4,1 ± 0,08 2,492 <0,05

Thus, individualization of training sessions for 

young football players aged 5-6 years, which in-

cludes additional training, promotes effective mastery 

of technical actions and develops their ability to use 

technical techniques in a game situation. 

Сonclusions. Thus, for children aged 5-6 years 

who play football, it is necessary to organize additional 

individual lessons in the form of tutoring, which allow 

for a fairly short period of time to pull up the lagging 

aspects of readiness to the basic parameters, since 

such lessons take into account the individual charac-

teristics of the child's body development. Taking into 

account the presented thesis, we consider it very ap-

propriate to recommend and implement the presented 

experimentally substantiated and effective approach 

in the practice of coaches of both sports schools and 
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football academies, thereby ensuring a rapid growth 

of the sports and technical skills of the young athlete.
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Introduction. The efficiency of the top spin stroke 

in table tennis may depend on the optimal value of a 

number of biomechanical characteristics. These char-

acteristics may act as both criteria for the rationality 

of the technique and indicators reflecting the level of 

physical fitness of tennis players. In order to control 

the level of technical fitness of tennis players, it is 

necessary to have model characteristics of the tech-

nique, which may be specific values   of the kinematic 

characteristics of the top spin stroke obtained with the 

help of modern biomechanical hardware and software 

systems for highly qualified athletes. It is necessary 

to understand that the spatial, temporal and spatial-

temporal characteristics of the top spin stroke, even 

for highly qualified tennis players, may have a large 

variability [4, 6].

Currently, there are a small number of studies in the 

literature devoted to the study of the technique of the 

top spin stroke and its variability in highly qualified ta-

ble tennis players using modern biomechanical hard-

ware and software systems [4, 6].

Objective of the study was to investigating the 

fluctuations in the motion patterns of the «top spin» 

forehand stroke in table tennis among elite players.

Methods and structure of the study. To achieve 

this goal, we conducted a laboratory experiment on the 

basis of the laboratory of the Department of Biome-

chanics and UNM RUS (GTSOLIFK) using the three-

dimensional shooting method. Eight male tennis play-

ers aged 22 to 27 years, whose height was 175-187 

cm, weight 75-94 kg, took part in the experiment. All 

of them had the title of master of sports in table tennis.

UDC 796.554.015.3

Abstract
Objective of the study was to investigating the fluctuations in the motion patterns of the «top spin» forehand stroke in table 
tennis among elite players.
Methods and structure of the study. Eight expert male table tennis players executed a «top spin» on the right side of the 
ball under standard circumstances, adjusting the speed and power to perfection, aiming to strike the ball in a specific area 
of the table. Each athlete attempted to execute the «top spin» at least five times.
The spatial and temporal motion parameters were recorded using the Qualisys hardware and software system. The Qual-
isys Track Manager software was employed to initially gather data from six high-speed ProReflex video cameras during the 
biomechanical analysis. The shooting frequency in the experiment was set at 200 Hz.
Results and conclusions. Based on the analysis of the trajectory and velocity of the racket, we determined the following 
kinematic parameters of the «top spin» forehand: - The maximum velocity of the racket. - The duration of each of the three 
selected phases of the «top spin» stroke. - The path of the racket during each of the three selected phases of the stroke.
The obtained kinematic parameters of the «top spin» forehand for eight tennis players, along with their average values and 
coefficients of variation, reflect the significant differences in technique among individuals. It is possible that tennis players 
employ distinct approaches to accelerate the striking arm when executing the top spin forehand.

Keywords:  table tennis, highly skilled male athletes, topspin right, kinematic characteristics of topspin, variability of speed 
parameters of movement.
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During the experiment, each subject performed a 

«top spin» hit on the right side of the ball, which was 

thrown by one of the experimenters. The hit was per-

formed under standard conditions with the installa-

tion of optimal speed and force of execution in order 

to hit the ball into a certain area of   the table. Before 

the experiment, the subjects performed a warm-up 

and trial attempts of the technique being studied. 

For each subject, at least five attempts of the «top 

spin» hit were recorded during the experiment. Dur-

ing the execution of striking actions, we performed a 

three-dimensional biomechanical survey, which was 

carried out using the hardware and software complex 

«Qualisys». During the biomechanical survey, using 

the software «Qualisys Track Manager», primary data 

collection was performed from six high-speed video 

cameras «ProReflex». The synchronization system of 

these cameras allowed us to implement a three-di-

mensional case of shooting. The shooting frequency 

in the experiment was 200 Hz. The accuracy of meas-

uring the change in the coordinates of the markers 

was determined by the error in calibrating the sys-

tem, which did not exceed 1,6 mm along each of the 

three axes of space. To build a multi-link model of the 

athlete’s body during the biomechanical survey, we 

marked the main reference points of the body of the 

subjects, as well as the conditional center of mass of 

the racket (Figure 1).

Figure 1. Construction of a tennis player’s body 

model in three-dimensional space using the Qualisys 

Track Manager software after conducting a biome-

chanical survey

Results of the study and discussion. After con-

ducting a laboratory experiment based on the analysis 

of the trajectory of the racket head movement and the 

graph of the change in racket speed, we determined 

the phase composition of the topspin strike from the 

right in table tennis based on the following reference 

moments of racket movement (Figure 2):

Figure 2. Change in racket speed and main sup-

porting moments of movement when performing a 

topspin strike from the right
Note: K1 – the moment of the beginning of the movement; K2 

– the moment of the end of the swing; K3 – the moment of reaching 

the maximum speed of the racket; K4 – the moment of stopping the 

movement of the racket.

Based on the fact that the moment of reaching 

the maximum speed of the racket (K3) corresponds 

to the moment of impact with the ball, we identified 

the following phases of the topspin stroke in table 

tennis:

1. The swing phase (from the moment K1 to the 

moment K2).

2. The acceleration phase of the racket (from the 

moment K2 to the moment K3)

3. The braking phase of the racket (from the mo-

ment K3 to the moment K4).

Based on the analysis of the trajectory and speed 

of the racket, we determined the following kinematic 

characteristics of the topspin stroke on the right:

- the maximum value of the racket speed;

- the execution time of each of the three identified 

phases of the topspin stroke;

- the path of the racket in each of the three identi-

fied phases of the impact action.

The obtained kinematic characteristics of the top-

spin stroke on the right for eight tennis players, as well 

as the average values   and the coefficient of variation 

are presented in the table.

Frame number
S

p
e

e
d

 m
m

/s
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For all kinematic characteristics of the forehand 

topspin stroke obtained in the laboratory experiment, 

a large intra-group variability is observed, which is re-

flected in the value of the variation coefficient.

Thus, for the maximum racket speed, the average 

value for the group was 13,7 (±2,4) m/s, the variation 

coefficient was 18%. The time to complete the swing 

phase was 0,55 (±0,09) s, the coefficient of varia-

tion was 16%. The time to complete the acceleration 

phase was 0,19 (±0,04) s, the variation coefficient 

was 20%. The time to complete the braking phase was 

0,18 (±0,03) s, the variation coefficient was 16%. The 

average racket travel distance in the swing phase for 

the group was 1320 (±272) mm, with a variation coef-

ficient of 20%. The racket’s path in the acceleration 

phase was 1314 (±175) mm, the variation coefficient 

was 13%. The racket’s path in the deceleration phase 

was 1259 (±180) mm, the variation coefficient was 

14%.

Such variability of the topspin forehand stroke 

among highly skilled tennis players indicates that 

athletes can use different options for performing this 

technique. The variability of the topspin stroke tech-

nique can be due to different mechanisms for acceler-

ating the striking link and can be carried out according 

to the principle of the “whip” mechanism or according 

to the principle of the rigid rod mechanism [3, 5].

The «whip» mechanism involves sequential accel-

eration and sequential deceleration of the body links 

from proximal to distal, and the rigid rod mechanism 

involves acceleration of the kinematic chain as a sin-

gle rigid structure. It is noted that these two mecha-

nisms of acceleration of the striking link can be used 

by different athletes when performing the same type 

of striking actions in game sports and martial arts [1, 

2]. The fact that our subjects accelerate the striking 

link differently when performing a top spin strike on 

the right is evidenced not only by the high variability 

of the kinematic characteristics in the experimental 

group, but also by the absence of statistically signifi-

cant intragroup correlations between some kinematic 

characteristics, which logically should be very closely 

related to each other.

For example, the definition of the correlation be-

tween the maximum racket speed and other temporal 

and spatial characteristics of the top spin stroke on the 

right revealed the following. Of all the temporal phases 

of the top spin stroke on the right, only the time of the 

braking phase statistically significantly negatively cor-

relates with the maximum racket speed. The correla-

tion coefficient between these kinematic character-

istics was – 0,88 (at p≤0,01). For the other temporal 

phases of the top spin stroke on the right, we did not 

find statistically significant correlations with the maxi-

mum racket speed.

We also found a positive statistically significant re-

lationship between the maximum racket speed and the 

length of the racket path in the swing phase and in the 

braking phase when performing the top spin stroke. 

Thus, the correlation coefficient between the maxi-

mum racket speed and the path of its movement in 

the swing phase was 0.8 (at p≤0.01), and between the 

Kinematic characteristics of forehand topspin strokes of highly skilled table tennis players (n=8)
Test takers Max. 

racket 

speed 

(m/s)

Time of 

execution 

of the swing 

phase (s)

Racket 

accelera-

tion phase 

execution 

time (s)

Racket 

braking 

phase 

execution 

time (s)

Racket path 

during swing 

phase (mm)

Racket travel 

path during 

acceleration 

phase (mm)

Racket travel 

path dur-

ing braking 

phase (mm)

D.Е. 13,1 0,73 0,25 0,17 1259 1325 1142

N.Е. 9,7 0,5 0,19 0,24 748 987 886

V.А. 11,3 0,6 0,23 0,2 1444 1463 1266

D.А. 15,9 0,43 0,13 0,17 1473 1385 1363

I.V. 15 0,5 0,15 0,15 1493 1379 1262

А.R. 16,9 0,52 0,22 0,15 1640 1550 1484

P.А. 12,4 0,53 0,22 0,2 1182 1230 1303

А.L. 15,3 0,61 0,2 0,18 1323 1194 1370
Average value 13,7 0,55 0,19 0,18 1320 1314 1259

Standard  

Deviation

2,4 0,09 0,04 0,03 272 175 180

Coef.  

variations, %

18 16 20 16 20 13 14
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maximum racket speed and the path of its movement 

in the braking phase 0.83 (at p≤0.01). At the same 

time, we did not find a seemingly logical statistically 

significant relationship between the path of the racket 

in the acceleration phase and the maximum speed of 

the racket. The absence of seemingly logical statisti-

cally significant relationships between the maximum 

speed of the racket and some temporal and spatial 

characteristics of the topspin stroke on the right in ta-

ble tennis among highly qualified athletes may be due 

to large interindividual differences in the technique of 

performing this stroke. It can be assumed that tennis 

players can use fundamentally different mechanisms 

for accelerating the striking link when performing 

this stroke. Determining these mechanisms and the 

features of their implementation based on a detailed 

study of the linear and angular velocities of the body 

links involved in accelerating the racket when perform-

ing the topspin stroke on the right is our further task.

Сonclusions. Based on the analysis of the trajec-

tory and speed of the racket, we determined the fol-

lowing kinematic characteristics of the forehand top-

spin: maximum racket speed; execution time of each 

of the three identified phases of the forehand topspin; 

racket path in each of the three identified phases of 

the impact action.

The kinematic characteristics of the forehand top-

spin for eight tennis players, as well as the average 

values   and variation coefficients, are due to large in-

terindividual differences in the technique of perform-

ing this stroke. It can be assumed that tennis players 

can use fundamentally different mechanisms for ac-

celerating the impact link when performing the fore-

hand topspin.
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Introduction. The stability and variability of the 

technical techniques and actions performed in fenc-

ing largely depend on coordination and speed-

strength preparedness, and the integral indicator is an 

accurate and timely thrust, which requires an objective 

instrumental assessment. However, the parameters of 

performing thrusts in fencing with epees, the meth-

ods and techniques for determining the accuracy of 

thrusts, touched upon in the works of some special-

ists, do not have an accurate and objective instrumen-

tal assessment [1, 4-6]. The objective data obtained 

on coordination and speed-strength indicators using 

special equipment allows us to reasonably talk about 

the problems of objective recording and evaluation of 

the performance of technical actions and thrusts at all 

stages of training in fencing [9-11].

Instrumental assessment of the parameters of 

speed and accuracy of thrusts among domestic fenc-

ing specialists in different types of weapons has been 

touched upon by a number of authors, but in our opin-

ion has not been sufficiently studied. The use of train-

ing equipment, including various targets in fencing, is 

fully applicable at all stages of training in order to im-

prove the skills of fencers, accelerating the assimila-

tion of specific martial arts tools [2-6, 8].

Objective of the study was to create a technolog-

ical tool for training and assessment, the «Electronic-

mechanical fencing target», and to demonstrate its ef-

fectiveness in evaluating the swiftness and precision 

of sword-based thrusts.

Methods and structure of the study. We have 

developed a «Fencing target, electronic-mechanical». 

UDC  796.86

Abstract
Objective of the study was to create a technological tool for training and assessment, the «Electronic-mechanical fencing 
target», and to demonstrate its effectiveness in evaluating the swiftness and precision of sword-based thrusts.
Methods and structure of the study. The goal of the proposed invention is to monitor and assess the speed and precision 
of sword thrusts during training. To assess the impact of incorporating the developed simulator into the training regimen, 
a pedagogical experiment was conducted. The experiment aimed to verify our hypothesis that the «electronic-mechanical 
fencing target» enhances and improves the speed, strength, and coordination of fencers. The experiment was conducted 
among athletes aged 12, during the competitive period, and the experimental group was instructed to incorporate «Electronic-
mechanical fencing targets» into their specialized training. 
Results and conclusions. The implementation of the «fencing, electronic-mechanical target» and the conducted trial dem-
onstrated a significant improvement in the performance of the experimental group, particularly in terms of accuracy and errors 
across all exercises. There was no substantial increase in the performance of the control group. Overall, the experimental 
group outperformed the control group, with the exception of certain metrics in specific exercises. The increasing technical 
difficulty of the movements is evident in the results achieved by both groups.

Keywords: fencing, target, develop, simulator, electronic-mechanical, utility model, experiment.
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This utility model relates to the field of sports equip-

ment, to devices for training epee fencers. The techni-

cal task of the declared utility model is to record the 

speed and accuracy of epee thrusts in the training 

process [7]. The device consists of the following el-

ements: (1) display, (2) fencing epee guard, (3) left 

upper sensor, (4) left lower sensor, (5) right upper 

sensor, (6) right lower sensor, (7) upper sensor on the 

hand, (8) lower sensor on the hand, (9) fencing epee 

blade, (10) internal bracket for the epee, (11) front 

panel, (12) outer left bracket, (13) outer right bracket, 

(14) on/off toggle switch, (15) on/off toggle switch for 

the sound signal of a thrust, (16) back wall, (17) fas-

tening element for the fighting hand. The fighting hand 

acts as an imitator of the opponent's armed hand and 

contains elements 2, 7, 8, 9, 10, 17.

 Fencing target, electronic-mechanical (front view)

To evaluate the effectiveness of the implementation 

of the training device developed by us, a pedagogical 

experiment was conducted, which was aimed at con-

firming our hypothesis that the «electronic-mechanical 

fencing target» allows to increase the level and im-

prove the speed-strength and coordination abilities of 

epee fencers. The experiment was conducted among 

12-year-old athletes (3rd year of basic training), during 

the competitive period and was aimed at the experi-

mental group, to include the «Electronic-Mechanical 

Fencing Target» in the special training of 12-year-old 

epee fencers. Thus, the EG used the advantages and 

functionality of the training device in special training, 

the control group used conventional mechanical tar-

gets. During the experiment, two groups of trainees 

were randomly formed, the control (CG) and the ex-

perimental (EG), with 10 people in each, consisting of 

epee fencers aged 12 years, the experiment was con-

ducted during the competitive period and lasted six 

weeks. During one training session, each athlete of the 

EG and CG performed a series of exercises (from the 

three above-mentioned positions) in the main part of 

one session, a weekly microcycle, and also performed 

a series of thrusts proposed by us from three positions, 

at the end of the weekly microcycle at the beginning of 

the control training, after the warm-up. For control, two 

modes were selected from the «target» functionality: 

«red mode» left side and «green mode» right side, the 

same for both groups. The reliability of differences be-

tween the groups and after the experiment was calcu-

lated using the Mann-Whitney U-criterion, the growth 

rates using the Brody formula.

Results of the study and discussion. In the CG 

in the on-site exercise, high growth dynamics (13 and 

14%) were recorded in both modes in the number of 

misses. In other indicators, the growth dynamics are 

low (up to 4,6%) and demonstrate a large intra-group 

spread, a number of indicators demonstrate stabiliza-

tion.

In the on-site exercise in the EG, we also observe 

significant increases in the accuracy indicators of hits, 

the growth indicators of the EG are significantly higher 

compared to the CG. In speed indicators, the average 

group indicators of hits are better in the EG compared 

to the CG. Significant dynamics of reliable increases 

were obtained in the EG: the number of hits «red mode» 

(14,1%), the number of misses «red mode» (33%), the 

number of misses «green mode» (30,4%). Changing 

the conditions of the exercise showed a similar picture 

of the increase in the accuracy of the thrusts in the CG, 

but the magnitude of the increases on average was no 

higher than 7,9% (the number of hits «red mode»). At 

the same time, in both exercises, the number of miss-

es during the experiment demonstrates stabilization 

of the indicators.

The indicators of the EG with a lunge for all the ac-

curacy indicators of the thrusts are significantly bet-

ter than those of the CG. Reliably high indicators of 

the EG increases in the «green mode» were obtained 

in the number of hits (14,2%), the number of misses 

(17,5%), which indicates the effectiveness of using 

the target when performing a more complex coor-

dination movement. We do not observe reliably high 

differences between the CG and EG in terms of time 

indicators.

THEORY AND METHODOLOGY OF SPORT



15http://www.tpfk.ru

In the third, more complex exercise (step/jump 

lunge), high indicators of increases were obtained in 

the EG in both exercises: the number of hits (24,1 and 

26,7%), the number of misses (29,1 and 41,4%). In 

the control group, no reliably high increases were ob-

tained.

Сonclusions. The implementation of the «Fencing 

Target, Electronic-Mechanical» and the experiment 

showed high dynamics of increases in the EG, primar-

ily in the recorded indicators of accuracy and misses 

in all exercises. In the CG, high, reliably significant in-

creases were not recorded. In general, the dynamics of 

increases in the EG are better than the CG indicators, 

except for individual indicators in individual exercises. 

The increase in the technical complexity of the form 

of movements is clearly visible in the results obtained 

in both groups. The use of the target developed by us 

allowed us to analyze, evaluate and check the accu-

racy and speed of special indicators of the execution 

of thrusts by 12-year-old epee fencers. The use of this 

method and the technical solution developed by us al-

lows us to obtain objective data and indicators of the 

execution and accuracy of thrusts in various combat 

situations, based on the capabilities of the recorded 

indicators of the electronic target.
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Introduction. The scientific basis for planning and 

managing sports activities is forecasting sports perfor-

mance [2, 3]. The athlete’s potential is assessed taking 

into account current results and their dynamics at the 

stages of the preparatory and competitive periods.

The sprint race is a separate discipline in the com-

petitive program of female skiers. According to the 

regulations of the Russian Cross-Country Skiing Fed-

eration on rating points, sprint races have a separate 

rating score. A special feature of the cross-country 

skiing sprint is the need for the six most successful fe-

male skiers to overcome four high-intensity runs. The 

runs are performed on the same track for ∼3-4 hours, 

with each run lasting ∼3 minutes.

The athlete initially participates in an individual time 

trial (prologue); then the 30 best skiers advance to the 

quarterfinals (1/4 finals). Unlike the prologue, ¼, ½ 

and finals are held in the form of elimination runs. The 

two fastest skiers from each final advance to the next 

round, with two additional «lucky losers» spots going 

to the next two skiers (see figure). The duration be-

tween rounds in sprint disciplines varies in time (from 

15 to 40 minutes), which is shorter than in other cyclic 

sports [6].

Previously conducted studies reflected the specif-

ics of athlete training methods, tactics for completing 

«sprints» [7]; the relationship between athlete testing 

results and FIS points for summer races, with various 

indicators of competitive activity (time to cover the dis-

tance, to overcome individual sections of the distance, 

speed in the race, athlete’s place in the final protocol, 

etc.) [8]. But the question of which of the indicators 

of the stage complex control (SCC) limit competitive 

performance remains insufficiently studied.

UDC 796.92+796.015.686

Abstract
Objective of the study was to assess the usefulness of step-by-step integrated monitoring metrics in forecasting perfor-
mance in ski sprints, using the outcomes of the Russian Cup 2023-2024 as a case study.
Methods and structure of the study. The research employed a comprehensive approach, incorporating the analysis of 
scientific literature, pedagogical assessments, biomedical techniques, and statistical methods. The research was conducted 
using Python 3.10 in the Google Colab environment, with the aid of regression analysis and the least squares method. The 
analysis was performed using standard Microsoft Office Excel software.
Results and conclusions. It is revealed that the results of the stage-by-stage integrated control are informative for predicting 
the performance of cross-country skiers in the winter season. A regression model of the rating points of female athletes in the 
winter season sprint races has been developed. It was determined that the time to overcome the fourth and fifth test laps of the 
field test on ski scooters, the time of work on the ski ergometer before the threshold of anaerobic metabolism (PANO), the rela-
tive power of work at the last stage of the test on the ski ergometer, the stress level during the response of the glycolytic motor 
units of the right hand in a state of relative rest limit the performance of athletes in sprinting ski season races.

Keywords: cross-country skiers, preparatory period, field testing, laboratory testing, forecasting, sports performance, 
regression model, RCCSF rating points, sprint races.
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Scheme of the sprint discipline in cross-country 

skiing

Objective of the study was to determine the in-

formation content of the indicators of stage-by-stage 

complex control for predicting performance in ski 

sprint (using the results of the 2023-2024 Russian 

Cup as an example).

Methods and structure of the study. The re-

search work was carried out as part of the state work 

(«conducting scientific research») for scientific organ-

izations and higher education institutions subordinate 

to the Ministry of Sports of the Russian Federation. 30 

female cross-country skiers participated in the 2023-

2024 season, the age of the athletes was from 19 to 

28 years, the qualification of CMS; MS. The staged 

comprehensive control in the preparatory period was 

carried out at the training base «Pearl of Siberia» in 

Tyumen. Field testing on roller skis was carried out 

according to the standard protocol [4]. In laboratory 

conditions, the state of the neuromuscular apparatus 

was assessed using the Chronax-7 device, which al-

lows assessing the latent time of evoked contraction 

(LTEVC) and the magnitude of the response voltage of 

motor units (MU) of the muscles of the lower and up-

per limbs of female athletes [1]. Using a step-increas-

ing load on the Concept2 SkiErg ski ergometer, the 

strength and aerobic abilities of the shoulder girdle of 

the athletes were assessed according to the standard 

testing protocol [5].

Mathematical processing of the research results 

(132 indicators registered during IVF) was carried 

out using the Python 3.10 programming language in 

the Google Colab environment. Regression analysis 

and the least squares method were used to develop 

a formula for calculating sprint performance. The Mi-

crosoft Office Excel program package was used to 

calculate the results of field testing for each athlete.

Results of the study and discussion. Competi-

tive performance in sprint races was considered not 

from the point of view of calculating the actual result 

of overcoming the race (minutes, seconds, speed), 

but from the point of view of receiving RCCSF rating 

points. In our opinion, the position of assessing com-

petitive activity based on rating points is relevant and 

is of sporting interest to the coaching staff. The athlete 

receives rating points for her place in the final proto-

col of each race1. This excludes factors that can sig-

nificantly affect the time indicator of the race result, 

but cannot be taken into account when developing a 

formula predicting the result: sliding conditions, wind 

strength and direction, humidity, solar activity, quality 

of snow cover, starting position of the athlete, etc.

132 indicators of the results of the IVF of the pre-

paratory period of ski racers were studied (70 – field 

test; 62 – laboratory tests). A regression equation was 

formed to predict the performance. The variables in 

the equation include the results of the field test on roll-

er skis (2 indicators) and laboratory tests IVF programs 

(2 indicators) limiting the effectiveness of women’s 

«sprints» in the winter period. The equation for calcu-

lating the performance of female cross-country skiers 

in sprint races during the winter season is as follows: 

Sprint points = 591,7588-1,217205x
1
-0,033552x

2 

+3,540806x
3
-0,020716x

4
-2,470153x

5
,

 X
1
 – time to complete the fourth test lap in the field 

test; sec; X
2
 – time to complete the fifth test lap in the 

field test, sec; X
3
 – relative work power at the last stage 

of the step-increasing load on the Concept2 SkiErg 

ski ergometer, W/kg; X
4
 – time spent by the athlete in 

the step-increasing load on the Concept2 SkiErg ski 

ergometer until she reaches the individual TAN level, 

sec; X
5
 – tension level at the LTEVC of glycolytic motor 

units of the right hand in a state of relative rest, before 

the competitive load, V.

The constants (positive and negative) presented 

in the equation confirm the logic of using the IVF re-

sults in the preparatory period to predict performance 

in the ski season. Let us consider their practical sig-

nificance: variable X
1
 – with an increase in the time 

to complete the fourth lap of the field test, the rating 

points in the race will decrease. On the fourth lap, the 

athletes reached the TAN level. The higher the lactate 

threshold, the longer the athlete can work at high in-

tensity. In cross-country skiing sprint races, athletes 

1Regulations on the rating of Russian ski racers: official website. 

2023. Available at: https://flgr-results.ru/attachment/rules/season 

23-24/Положение_о_рейтинге_сезона_2023-2024.pdf (date of 

access: 12.08.2024). [Text: electronic]. 
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must demonstrate maximum speed in each of the fi-

nals. Variable X
2
 - if the time on the fifth lap of the field 

test increases, the rating points will decrease. The 

athletes covered this lap in the anaerobic-glycolytic 

intensity zone. Skiers cover the sprint distance in the 

race in 2,5-4 minutes, which corresponds to submaxi-

mal power work, i.e. the anaerobic-glycolytic energy 

supply mode, which gives more energy per unit of time 

than the aerobic one. Variable X
3
 - the more steps the 

athlete completed in the ski ergometer test, the higher 

the relative power at the last step, which, in turn, will 

affect the final place in the race. Variable X
4
 – the long-

er it takes the athlete to reach the TAN level, the worse 

the performance in sprint. Variable X5 – an increase 

in the threshold of response to the electrical stimulus 

of fast motor units of the right hand before the load 

will affect the place in the final protocol, which will be 

lower. The leading hand during free movement in most 

skiers is the right [1]. With an optimal state of muscle 

tone of the upper limbs, athletes in sprint races will be 

able to realize a greater potential when performing ac-

celeration.

Сonclusions. The developed regression model of 

the equation contains constants and variables of the 

results of field and laboratory testing of the IVF pre-

paratory period, reflecting the physical and functional 

fitness of female skiers. The indicators limiting the rat-

ing points in sprint races are: the time to overcome the 

test circles of the field test, the time before the onset 

of the TAN, the relative power of the last (maximum 

possible) step on the ski ergometer and the level of 

tension of the response of glycolytic motor units of the 

right hand. For effective management and correction 

of the training process, it is worth considering the dy-

namics of change in the identified indicators, as limit-

ing the final result in sprint races. 
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Abstract
Objective of the study was to calculate the concentration of the force field in which the athlete's center of mass shifts during 
the shuttle run.
Methods and structure of the study. The researchers captured footage of two athletes performing shuttle drills: a jiu-jitsu 
master (weighing 52 kilograms and standing at 1,6 meters) and a novice athlete (weighing 30 kilograms and standing at 1,2 
meters). For each athlete, the path of the center of gravity was plotted for one oscillation of the center of gravity (for one for-
ward and backward movement), and the values of the projections of the velocities and accelerations of the centers of gravity 
on the coordinate axes were calculated.
Results and conclusions. The differences in the force fields of a highly trained athlete and a beginner athlete were examined. 
The experiment revealed that the periods of divergence in the force field of a highly trained athlete are considerably longer than 
those of a novice athlete. Furthermore, it can be inferred that a highly trained athlete relies more on external factors (such as 
gravity) than a less experienced athlete.

Keywords: biomechanics of motor activity, jiu-jitsu, divergence.
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Introduction. In a number of studies of recent 
years, when describing the technique of performing 
exercises, the authors tend to rely on objective param-
eters [1, 3, 4]. Therefore, the search for such objective 
parameters in the field of martial arts is becoming an 
important task, which has both theoretical and practi-
cal significance.

Objective of the study was to calculate the con-
centration of the force field in which the athlete’s cent-
er of mass shifts during the shuttle run.

Methods and structure of the study. The re-
searchers captured footage of two athletes perform-
ing shuttle drills: a jiu-jitsu master (weighing 52 kilo-
grams and standing at 1,6 meters) and a novice athlete 
(weighing 30 kilograms and standing at 1,2 meters). 
For each athlete, the path of the center of gravity was 
plotted for one oscillation of the center of gravity (for 
one forward and backward movement), and the values 
of the projections of the velocities and accelerations 
of the centers of gravity on the coordinate axes were 
calculated.  

It was then assumed that the center of gravity 
moves in the force field   The divergence of the field 
is calculated using the formula:

In the case of a plane, the formula for divergence 
leaves two terms:

Divergence is a scalar quantity that reflects the 
convergence or divergence of a field. In our case, the 
meaning of the divergence of a force field is  distri-
bution of the force under the action of which the cent-
er of gravity moves for shuttle-like movement on the 
coordinate plane, or the density of the force field.

If   the field point is the field source.
I f   the field point is the field sink [2].
To calculate the value  for the transition between 

two adjacent cyclograms, the value of the projections of 
the resulting force was calculated, under the action of 
which the center of gravity moves on the coordinate axis:

F
xi
 = ma

xi

---------------
F

yi 
ma

yi
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where F
xi
 , F

yi
 projections of the force acting on the 

center of gravity for i cyclograms, and a
xi
,a

yi
 projec-

tions of accelerations with which the center of gravity 
moves for i cyclograms.

Meaning  for the transition between two ad-
jacent cyclograms it was calculated by the formula:

During the study, the intervals of change in the di-
vergence of the force field for a highly qualified ath-
lete and an athlete at the initial stage of training, the 
number of sources and sinks of the force field were 
assessed.

Results of the study and discussion. Figure 1 
shows the changes in the divergence values   of the 
force field in which the center of gravity of a highly 
qualified athlete and a novice athlete moves for one 
forward movement.

Figure 1. Divergence of the force field in which 
the athlete’s center of gravity moves when moving 
forward in the shuttle manner a) athlete qualified as 
a master of sports in jiu-jitsu b) athlete at the initial 
stage of training

In a highly skilled athlete, the source of the force 
field can be seen at the beginning of the movement. 
Then comes the sink. In the middle of the movement, 
the source of the field is visible again. Then comes 

the sink. At the end of the movement, the source is 
visible. In an athlete at the initial stage of training, the 
source of the force field is visible at the beginning of 
the movement. Then comes the sink. Then the diver-
gence value approaches zero. The end of the move-
ment ends with the sink. The source of the force field 
at the end of the movement in a more experienced 
athlete is associated with the fact that he uses the 
force of gravity for his movement, and a less experi-
enced athlete, on the contrary, tries to slow down the 
movement at the landing stage. Therefore, we do not 
see the source of the force field in a beginner ath-
lete. The source of the force field in the middle of the 
movement in a highly skilled athlete is not very clearly 
expressed and, due to the large error of the research 
method, we cannot speak about it with confidence.

Table 1 shows the limits of change in the values   of 
the divergence of the force field during forward move-
ment and the lengths of the intervals of the divergence 
values    for both athletes.

The data presented in Table 1 show that the lower 
value  for a highly qualified athlete it is 30,6 times less 
than for a beginner athlete. The upper value  for a be-
ginner athlete it is 173,0 times less. The overall length 
of the interval is 71,7 times greater for a highly skilled 
athlete. This suggests that an experienced athlete is 
able to create a much greater density of his efforts 
compared to a less experienced athlete. At the same 
time, his mass is less than twice as large as that of a 
beginner athlete. Therefore, we can confidently say 
that the difference in divergence values   is determined 
not by the difference in body mass, but by the specif-
ics of the movement.

Figure 2 shows the divergence indices of the force 
field in which the center of gravity moves during the 
backward movement for both athletes.

Figure 2 shows that a highly skilled athlete has 
a drain at the beginning of the movement. However, 
its value is small and it is impossible to talk about its 

Table 1. Value change intervals  in the process of moving forward

Athletes Lower limit Upper limit Interval length

Highly qualified -159791,7 365625,0 525416,7

Initial stage of training -5218,0 2113,1 7331,1

Table 2. Value change intervals  in the process of moving backwards

Athletes Lower limit Upper limit Interval length

Highly qualified -8313,95 36761,1236 45075,32

Initial stage of training -2137,5 2941,071 5078,571
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actual existence due to the error of the method used. 
Then the source of the field is visible. Then the diver-
gence value remains at the same level, and then the 
divergence value increases. At the end of the move-
ment, a drain can be seen. For a beginner athlete, the 
source of the force field is visible at the beginning of 
the movement. Then two drains can be noted and at 
the end of the movement, a small source can be as-
sumed.

The origin of the force field at the end of a high-
ly qualified athlete can be explained by the fact that 
he uses the force of gravity to perform the end of the 
movement, while a beginner athlete, on the contrary, 
feeling the acceleration caused by the force of gravity, 
begins to slow down.

Table 2 shows the largest and smallest values  to 
move backwards. 

The data in Table 2 indicate that the minimum value  
у of a highly skilled athlete is 3,9 times less 

than that of a less experienced athlete. The highest 
value of a more experienced athlete is 12,5 times 
greater. The length of the interval in which the value 
changes  for a highly qualified athlete it is 8.9 
times greater.

It is obvious that the force field in the problem un-
der consideration will be variable, because the center 
of gravity will move in two opposite directions: forward 
and backward.

Based on the results of the study, the following 
conclusions can be made:

- in the case under study, the density of the applied 
forces is significantly greater for a highly qualified ath-
lete than for an athlete at the initial training stage;

- the range of values   of the divergence of the force 
field is significantly higher for a highly qualified athlete 
compared to a beginner athlete.
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Introduction. The relevance of the study is due to 

the modern conditions of development of figure skat-

ing, the increasing technical complexity of the skaters’ 

programs, which requires time to master highly coor-

dinated technical elements. The process of teaching 

complex elements of figure skating, as noted in the 

Federal Standard1, must be accompanied by a com-

prehensive physical training. The history of the devel-

opment of sports emphasizes the importance of cre-

ating conditions for the formation of a foundation of 

1 Federalnyy standart sportivnoy podgotovki po vidu sporta «Fig-

urnoye kataniye na konkakh ot 30.11.2022 № 1092. Available at: 

https://fsrussia.ru/files/docs/fssp_fs_301122.pdf (date of access: 

08.09.2024).

various basic movements and physical fitness, taking 

into account the age characteristics of athletes [5]. 

However, the rationale for the sports training of figure 

skaters is poorly presented in scientific and method-

ological literature, which would take into account the 

requirements of modern figure skating and the results 

of assessing the physical fitness of children aged 6-8 

years, engaged in the initial training stage.

Objective of the study was to enhancing the co-

ordination skills of young skaters aged 6-8 years dur-

ing the initial training phase to enhance their technical 

proficiency. 

Methods and structure of the study. The edu-

cational experiment was conducted from June to April 

UDC  796.912:004

Abstract
Objective of the study was to enhancing the coordination skills of young skaters aged 6-8 years during the initial training 
phase to enhance their technical proficiency. 
Methods and structure of the study. The pedagogical experiment was carried out from June to April of the 2023-2024 
educational and training year. The experiment involved figure skaters 6-8 years old with the norm of a young skater and 2-3 
youth categories of the State Budgetary Institution of Educational Institution of the Republic of Moldova, Secondary School 
«Academy of Figure Skating» under the guidance of the Honored Coach of Russia, head coach of the Republic of Mordovia, 
L.N. Yakovleva. During the year, sets of exercises developed for the experiment for training figure skaters were introduced, 
and a number of motor and medical-biological tests were carried out to determine the level of development of coordination 
abilities and the state of the vestibular analyzer.
Results and conclusions. The outcomes of the development of coordination skills in figure skaters during the initial train-
ing phase, before and after the experiment described in the article, show a positive trend. There was a substantial enhance-
ment in the development of coordination abilities in figure skaters aged 6-8 years during the initial training phase, which 
confirms the efficacy of the proposed set of exercises. The research of several authors is examined in the context of the 
topic, and a set of exercises is practically suggested based on the analysis.

Keywords:  coordination abilities, development of coordination abilities, set of exercises, indicators of development of coor-
dination abilities, initial training stage.
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of the 2023-2024 training year. The experiment in-

volved skaters aged 6-8 with the standard of a young 

skater and 2-3 youth categories of the State Budget-

ary Institution of Additional Education of the Republic 

of Mordovia, the Sports School «Academy of Figure 

Skating» under the guidance of the Honored Coach of 

Russia, Head Coach of the Republic of Mordovia, L.N. 

Yakovleva. The study was conducted in the control and 

experimental groups, with 10 skaters in each. As part 

of the experiment, a developed set of exercises was 

introduced aimed at effectively developing the coor-

dination abilities of skaters at the initial training stage. 

The set of exercises is presented in the author’s course 

«Basics of Figure Skating for Young Skaters and Their 

Parents»1 on the online platform Stepik.

Results of the study and discussion. The de-

velopment of coordination abilities occupies a central 

place in the theory of the training process of figure 

skating. From the point of view of physiology, the con-

cept of «coordination» is presented in the form of co-

ordinated activity of individual organs and systems in 

a holistic physiological act, namely nervous, muscular 

and motor coordination [4, 8].

In the cybernetic aspect, according to the laws of 

information process control, dynamic systems, it is 

generally accepted that the athlete’s body carries out 

a coordinated action at several levels at once in the 

process of its motor activity: coordination, correction 

and control of motor acts [4, 9].

Modern researchers (I.V. Absalyamova, D.D. Ba-

ranova, N.V. Mitina [1], I.V. Bogdanov, V.V. Gorshkova, 

N.A. Rychkova [2], E.E. Gubaeva, N.N. Mugallimova 

[3], and others) continue to study coordination abili-

ties, since they play a key role in the performance of 

elements by figure skaters, such as jumps, spins, step 

sequences and spirals. However, it is difficult to under-

stand the polysemic versatility of the term «coordina-

tion».

Thus, in a number of studies, the need for the 

formation and development of coordination abilities 

during the athletic development of a figure skater is 

appropriate. Agreeing with the researchers [4, 6, 9, 

10], we will understand coordination abilities as the 

athlete’s ability to coordinate movements, accurately 

measure and regulate the parameters of movements 

in space, time and dynamics, maintain the position 

of his own body and perform motor actions without 

1 Avtorskiy elektronnyy kurs «Osnovy figurnogo kataniya dlya yunykh 

figuristov i ikh roditeley». Available at: https://stepik.org/198561 

(date of access: 08.09.2024).

any unnecessary muscle tension, ensuring stability of 

posture in static positions and balance during move-

ments. As a result of the analysis of the studied studies 

(E.E. Gubaeva, N.N. Mugallimova [3], K.S. Dunaev, 

I.O. Cherepanova, S.A. Yarushin [11] and others), in-

terviews with specialists, personal training experience 

and involvement в эксперимент, были выявлены 

показатели сформированности координационных 

способностей: 

1) kinesthetic differentiation – an indicator that was 

assessed using the «throwing the ball into the hoop» 

exercise. The criterion the highest number of hits (for 

example, 20) served as the assessment of this indica-

tor;

2) spatial orientation – an indicator that was mea-

sured using the «obstacle course» exercise, which 

the skaters performed on one leg. The subjects were 

asked to go through an obstacle course of three cones 

and three gymnastic sticks lying on the ice. They had 

to go around the cones by pulling on one leg and then 

jump over all the sticks also on one leg. This exercise 

had to be completed in a shorter amount of time;

3) complex reaction – an indicator that was mea-

sured by performing a rotation in place with a head tilt 

back (looking at the ceiling), after which, upon a sig-

nal, it was necessary to run forward and catch the ball. 

The distance in centimeters from the place of rotation 

to the place of contact with the ball was measured. A 

decrease in the distance served as an improvement in 

the result. Three attempts were given for this exercise;

4) dynamic balance – an indicator measured when 

performing a pistol on a bosu sphere. It was proposed 

to adopt the Biellmann position after performing a pis-

tol on a sphere. The result was improved by reducing 

the time;

5) rhythm – an indicator measured during the ex-

ecution of a jump combination with a change of four 

positions with two repetitions, from the section of the 

GDE (general development exercises), aimed at iden-

tifying a quick reaction to the execution of a certain 

rhythm and error-free repetition of this combination in 

a shorter amount of time.

Thanks to the planned use of exercises at the initial 

training stage, mainly aimed at developing coordina-

tion abilities, it was possible to identify the dynamics 

of growth in the indicators of coordination abilities of 

figure skaters aged 6-8 years (see table).

To determine the reliability of differences in the av-

erage values   of the obtained results, we used the Stu-

dent’s t-test. Reliability (P – probability of error) was 
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determined according to the table. If the calculated T 

is greater than the tabular T for n – the number of sub-

jects, then the differences are reliable – p < 0,05; p < 

0,01 or p < 0,001 (D.S. Melnikov, 2018 [7]).

Indicators of the formation of coordination abilities 

(kinesthetic differentiation, orientation in space, com-

plex reaction, dynamic balance, rhythm) are taken to 

compare the calculated values     and identify the reli-

ability of the results obtained.

The effectiveness of the implementation of the se-

lected set of exercises is confirmed by comparative 

data on the obtained indicators of the formation of 

coordination abilities before and after the experiment, 

verification of reliability using the Student’s t-test, 

where the tabular t is 2,15 at p > 0,05 gives reason 

to assert that the indicators after the experiment are 

higher than before the experiment.

Сonclusions. Thus, during the experiment, the 

obtained results confirmed the effectiveness of the 

proposed set of exercises, which is expressed in the 

positive dynamics of the studied indicators of coordi-

nation abilities. The conducted study allows us to de-

termine further prospects and directions of research 

in the field of formation and development of athletes’ 

coordination abilities at subsequent stages of training 

in figure skating.
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differentiation, points
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reaction, cm
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CG
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Introduction. The rules of rhythmic gymnastics 

competitions are currently regularly modified. The 

search for the optimal combination of Difficulty of 

the body and the apparatus is underway. The rapid 

increase in various motor actions with the appara-

tus is being replaced by a significant complication 

of the content of Difficulty of the body. Bundles of 

several elements, waves, and roundabouts have 

returned to the competitive compositions of gym-

nasts, which adds spectacle and individuality to the 

performance. Particular attention is also paid to the 

stylistic expression of the composition and the in-

terpretation of musical accompaniment by means 

of combinations of dance steps. A distinctive fea-

ture of group exercises is collective activity aimed 

at achieving the highest sports result. All gymnasts 

must have an equally high level of physical and tech-

nical training. To perform specific components of 

difficulty, the rules of the competition impose clear 

performance requirements regarding the height and 

flight range of the apparatus, which, in turn, chang-

es the pedagogical approaches to the formation of 

a technically competent performance of a gymnast 

to perform Difficulty. Based on the above, there is a 

need to modernize the physical training of gymnasts 

at all stages of preparation to increase the func-

tional capabilities of the body and improve athletic 

skills. In order to quickly assess the state of physical 

fitness of gymnasts, it is necessary to improve the 

assessment system to meet the needs and techni-

cal features of group exercises.

Objective of the study was to creation of assess-

ment exercises to gauge the physical condition of 

gymnasts participating in team routines.

UDC  796.4

Abstract
Objective of the study was to creation of assessment exercises to gauge the physical condition of gymnasts participating 
in team routines.
Methods and structure of the study. Athletes participating in the Masters of Sports program engaged in scientific re-
search. The evaluation tasks, based on the definition of gymnasts' physical fitness, included standards for assessing the 
level of flexibility, strength, coordination, speed, and special endurance. The evaluation scale for gymnasts' physical fitness 
was created using average standards for the advanced level in rhythmic gymnastics.
Results and conclusions. The framework of the tasks encompasses both the fundamental principles of pedagogy, applied 
to the structured educational process, and the principles of sports training, which establish the necessary connections be-
tween the training impact and its consequences. The developed assessment instruments will enable professionals to make 
timely modifications to the training regimen and develop their own approach to sports training.
The developed test tasks will enable coaches to effectively tailor the training regimen and enhance the physical fitness of 
gymnasts participating in group exercises.
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Methods and structure of the study. Athletes 

participating in the Masters of Sports program en-

gaged in scientific research. The evaluation tasks, 

based on the definition of gymnasts' physical fitness, 

included standards for assessing the level of flexibil-

ity, strength, coordination, speed, and special endur-

ance. The evaluation scale for gymnasts' physical 

fitness was created using average standards for the 

advanced level in rhythmic gymnastics.

Results of the study and discussion. Physical 

training is aimed at developing and improving physi-

cal abilities, increasing the body's adaptive reserve, 

increasing athletic achievements and restoring the 

body during rehabilitation after injuries [1]. A high 

level of physical fitness determines the success of 

mastering various technical groups of movements 

in rhythmic gymnastics [3]. In domestic scientific lit-

erature, coordination abilities (the ability to combine 

and restructure movements, perform elements at a 

given pace and rhythm, spatial orientation, balance) 

and flexibility are traditionally considered the lead-

ing physical abilities. Speed and strength abilities are 

considered complementary, and endurance is sec-

ondary. The ratio of special physical training tools is 

predominant [2]. As a result of the study, the follow-

ing test tasks were developed to determine the level 

of physical fitness of gymnasts performing in group 

exercises.

1. Flexibility. Determining mobility in the hip joints.

Tools:

- "splits" from a support 75 cm high. The distance 

in centimeters from the groin area to the floor is meas-

ured. The "splits" are performed with the right and left 

legs.

Evaluation indicators:

- significant errors. Distance over 8 cm;

- minor errors. Distance from 1 to 7 cm;

- no errors. Distance 0 cm. Tight fit of the groin area 

to the floor.

2. Strength abilities. Determining the speed-

strength abilities of gymnasts.

Tools:

- "splits". Alternating legs.

Evaluation indicators:

- significant errors. 10-11 jumps, insufficient am-

plitude less than 180 degrees, legs bent;

- minor errors. 13-14 jumps without distortion of 

technique, for the required amplitude of 180 degrees;

- no errors. 15 or more jumps, without distorting the 

technique, for the required amplitude of 180 degrees.

Determination of the gymnasts' own strength abilities.

Means:

- raising legs while hanging on a gymnastic wall. 

The legs are raised above 160 degrees (above head 

level). Raising legs through "extension" and alternate 

lifting is not allowed.

Evaluation indicators:

- significant errors. Performed 8-10 times;

- minor errors. Performed 11-13 times;

- no errors. Performed 14-16 times.

3. Coordination abilities. The level of development 

of vestibular stability and static balance is determined.

Means:

- forward somersault with balance fixation in vari-

ous positions ("swallow", "low", "back" with the op-

posite hand gripping the leg, balance with the leg for-

ward, using the hands at 180 degrees).

Assessment indicators (the exercise is assessed in 

points from 1-5):

- significant errors. Falling, insufficient amplitude 

less than 180 degrees, 1-2 points;

- minor errors. The test task is completed with a 

demonstration of all balances, with sufficient ampli-

tude of 180 degrees or more. There are minor steps 

and fluctuations during the performance of the test 

task;

- no errors. Holding positions without moving from 

the spot, maintaining maximum amplitude, 5 points.

4. Speed abilities. Jumping exercises are per-

formed with a rubber rope.

Tools:

- jumping into the rope with acceleration, from foot 

to foot (within 20 seconds).

Assessment indicators:

- significant errors. Less than 20 jumps, the rope 

catches on the foot, stops;

- minor errors. From 21 - 23 jumps;

- no errors. From 24 jumps and more.

5. Special endurance. Jumping exercises are per-

formed with a specialized rope designed for the sport 

of "rhythmic gymnastics".

Equipment:

- jumping into a rope with double rotation. The 

maximum number of jumps is taken into account.

Evaluation indicators:

- significant errors. Less than 80 jumps;

- minor errors. From 80 to 99 jumps;

- no errors. More than 100 jumps.

Test tasks are used in accordance with the meth-

odological provisions:
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- these exercises are simple to perform, easily 

measured and visual;

- the exercises are accessible and understandable 

to all gymnasts performing the testing;

- test tasks must be conducted in the same condi-

tions for the gymnasts.

Сonclusions. Thus, test tasks were developed to 

determine the level of physical fitness of gymnasts. 

The structure of the tasks included both general 

pedagogical principles applied for the pedagogically 

organized process and the principles of sports train-

ing, which determined the necessary connections be-

tween the training impact and their effect. The devel-

oped assessment tools will allow specialists to make 

timely adjustments to the training process, as well as 

to design their own concept of sports training.
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Introduction. Changes in competition rules, im-

provements in sports equipment and facilities in table 

tennis have resulted in an increase in the dynamism 

and pace of the game, which requires athletes to 

have a high level of physical, technical and tactical, 

and psychological preparedness. However, it should 

be noted that often in sports schools, already at the 

early stages of training, coaches focus primarily on 

the technical and tactical training of athletes and do 

not fully pay attention to the targeted development of 

physical qualities, in particular speed, which is of de-

cisive importance in the process of developing sports 

skills. This circumstance determined the relevance of 

our study, aimed at finding effective ways to improve 

the methodology for developing speed abilities in ta-

ble tennis athletes at the initial stage of training.

Objective of the study was to theoretically and 

practically, we will demonstrate the efficacy of the ap-

proach to enhancing the speed capabilities of table 

tennis players.

Methods and structure of the study. An experi-

mental study aimed at improving the speed abilities of 

table tennis players at the initial stage of training was 

conducted from September 2023 to April 2024 at the 

Rostov-on-Don Municipal Budgetary Institution of Ad-

ditional Education “Sports School No. 3”.

During the study, a formative pedagogical experi-

ment was organized and conducted, aimed at testing 

the developed sets of exercises and game tasks for 

compliance with the tasks to be solved to improve the 

speed abilities of young athletes. To test the effective-

ness of the tools and methods used, a battery of tests 

was formed to assess all speed parameters important 

for the further growth of tennis players’ sports skills.

At the end of the study, the data obtained dur-

ing the pedagogical experiment were analyzed, 
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Abstract
Objective of the study was to theoretically and practically, we will demonstrate the efficacy of the approach to enhancing 
the speed capabilities of table tennis players.
Methods and structure of the study. The experiment was conducted using the resources of the Rostov-on-Don mu-
nicipal budgetary institution of additional education «Sports School № 3». The analysis of literary sources, pedagogical 
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of all speed-related abilities of the participants in the experimental group, who demonstrated a significant improvement 
compared to their peers who followed the conventional training program.
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theoretical and practical conclusions were formu-

lated.

Results of the study and discussion. Based 

on the initial data obtained during pedagogical ob-

servations of the educational and training process of 

young athletes in the table tennis department at the 

initial training stage of the third year of study, it was 

established that for the development of speed abili-

ties, mainly general preparatory track and field and 

general developmental gymnastic exercises are used. 

Analysis of the results of ten training sessions showed 

that the sports training tools used are mainly aimed at 

developing the speed of holistic motor actions, and 

tasks for the speed of a single movement, for a sim-

ple and complex motor reaction are practically absent 

(Figure 1).

Figure 1. Composition and volume of funds aimed 

at developing the speed abilities of young tennis play-

ers

In order to correct the content of the educational 

and training process in the experimental group of ini-

tial training, sets of exercises and game tasks were 

compiled aimed at improving all forms of speed abili-

ties necessary in the competitive activity of tennis 

players.

In particular, to improve the speed of a simple mo-

tor reaction, non-specific exercises for reaction speed 

were used, which were aimed at reducing the latent 

time between the preliminary and executive com-

mands of the coach. To develop a simple motor reac-

tion at the tennis table, game tasks and selected com-

petitive exercises of a low degree of complexity were 

used with an installation for a quick response with a 

certain technical action (push, cut, roll) to a predeter-

mined action of a partner or coach.

As part of the development of the speed of a com-

plex motor reaction in tennis players from the ex-

perimental group, special preparatory exercises and 

game tasks were used with the modeling of holistic 

competitive actions aimed at reducing the response 

time to a moving object. The content of the exercis-

es contributed to the improvement of the reaction of 

choosing from several actions the most adequate in 

a given situation. During the experiment, when im-

proving the speed of a single movement, necessary 

for tennis players both in attacking blows and in fast 

movements and movements near the table, special 

preparatory exercises with small weights and game 

tasks to increase the speed-strength capabilities of 

athletes were used.

The increase in the tempo of single movements 

and the speed of movements of young tennis players 

who trained according to the experimental program 

was carried out with the installation of performing ex-

ercises with maximum frequency, while in each subse-

quent approach it was necessary to try to exceed the 

result of the previous attempt.

To improve complex forms of manifestation of 

speed in young tennis players, both specific and non-

specific means of sports training in table tennis were 

used with the use of repeated, competitive, game and 

variable exercise performance methods.

To test the effectiveness of the developed sets of 

exercises, a pedagogical experiment was organized 

and conducted over a period of six months with the 

participation of 20 young tennis players from the initial 

training groups of the third year of study, ten of whom 

were included in the experimental group, and ten in 

the control group. It should be noted that the differ-

ence in the indicators of the level of development of 

speed abilities between the participants of the experi-

ment was insignificant.

During the formative pedagogical experiment, 

the control group studied according to the generally 

accepted training program approved in the sports 

school, and the content of the training sessions of the 

experimental group included specially developed sets 

of exercises and game tasks aimed at improving the 

speed abilities of young tennis players.

At the beginning and end of the pedagogical ex-

periment, the athletes were tested for the level of de-

velopment of speed abilities (see table).

Based on the results of the pedagogical experi-

ment, a comparative analysis of all parameters of 

the speed abilities of tennis players aged 9-10 

years revealed significant dynamics of their growth 

in the experimental group, which was reflected in 

the final values   of the increase in all speed indica-

tors (Figure 2).

acceleration
relay races
high hip run
shin kick run
multi-jumps
jumping with a skipping rope
jumping over a bench
cuts
rolls
active games
counting game



31http://www.tpfk.ru

THEORY AND METHODOLOGY OF SPORT

Figure 2. Increase in the level of development of 

speed abilities of tennis players aged 9-10 years at the 

end of the experiment

Сonclusions. In the presented study, based on 

the data at the end of the experiment, the effective-

ness of the developed method in the process of form-

ing the speed abilities of young table tennis players 

was proven. It was found that the use of special sets 

of exercises and game tasks had a positive effect on 

the indicators of all speed abilities of the participants 

in the experimental group, who began to significantly 

surpass their classmates who trained according to the 

traditional program.
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Indicators of the level of development of speed abilities of tennis players aged 9-10 years at the beginning 
and at the end of the experiment

Test name KG before 
the experi-

ment

KG after the 
experiment

With growth 
in KG, %

EG before 
the experi-

ment

EG after 
the experi-

ment

At growth 
in KG, %

Single movement speed indicators

Final strike to the distance of re-
bound from the table, m

3,1±2,74 3,5±1,16 12,91 3,3±1,25 4,1±2,48 24,24

Throwing a tennis ball for dis-
tance, m

4,2±0,64 4,4±1,34 4,76 4,4±0,79 6,5±2,47 47,72

Indicators of maximum frequency of single movements

Tapping test by hands, number 
of times

26,4±3,01 27,2±2,12 3,90 26,8±1,33 31,3±1,23 16,75

Tapping test with feet, number 
of times

23,4±1,17 25,1±2,12 7,26 25,1±1,71 31,4±2,65 25,06

Indicators of simple and complex motor reactions
Ruler test, cm 6,4±1,19 6,1±2,01 4,97 7,1±1,48 5,8±2,11 22,43

Stability of hitting the table, 
number of times

9,4±1,27 10,4±2,29 10,63 10,1±2,11 13,4±2,71 32,67

Speed   indicators in integral motor actions
20 m run, s 5,1±1,23 5,0±1,77 2,12 4,9±1,92 4,1±0,25 19,51

Movement in a 3-meter zone, 
number of times

15,3±1,57 16,7±1,78 9.15 17,1±1,45 20,3±2,02 18,71

Jumping rope, number of times 35,2±4,12 39,2±2,16 11,36 32,8±3,49 41,2±2,18 25,61

Skipping rope, number of times 

Moving in a 3-meter zone 

Running for 29 meters, with 

Stability of hitting the table, number of times 

A test with a ruler, see 

Tapping test with your feet, number of times 

Tapping test by hand, number of times 

Throwing a tennis ball at a range, m 

Finishing kick at a rebound range

experimental group                       control group
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Introduction. The effectiveness of the training 

process largely depends on the competence of the 

trainer in establishing the relationship between the 

dynamics of the athlete's condition and the speci-

fied training load on various structural units of the 

annual cycle [2, 3, 6]. At the same time, objective 

management of the training process is possible only 

when identifying the individual reaction of the body 

of those involved to the specific effects of training 

means [1, 6].

Objective of the study was to discern objective 

trends that reveal the correlation between the perfor-

mance of female sprinters and the extensive training 

regimen they undergo in speed and strength training 

during the initial phases of the annual cycle.

Methods and structure of the study. Seven 

short-distance runners (aged 15-17) were observed 

for 13 weeks. Their level of special training was as-

sessed based on the results of a ten-fold jump from 

the spot and indicators characterizing the athlete's 

ability to demonstrate "explosive efforts" that are 

inaccessible to direct measurement using tradi-

tional means. The following were determined on a 

dynamograph stand: Fmax - the maximum value 

of force demonstrated in explosive isometric effort 

(kg); Tmax - the time to reach the maximum force 

(sec); P0 - absolute muscle strength demonstrated 

in isometric mode (kg) during leg extension at the 

knee and hip joints. The frequency of control tests 

was two to three times a month and was correlat-

ed with the phases of the ovarian-menstrual cycle 

(OMC) of each athlete.

Results of the study and discussion. Figure 

1, 2 show how during the performance of a large 
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Objective of the study was to discern objective trends that reveal the correlation between the performance of female sprint-
ers and the extensive training regimen they undergo in speed and strength training during the initial phases of the annual cycle.
Methods and structure of the study. Seven young sprinters, aged between 15 and 17, were observed for a period of thir-
teen weeks. Their specific physical abilities were evaluated through a series of tests, including a ten-fold jump from a standing 
position and measurements of muscle strength in the isometric mode while extending the leg at the knee and hip joints. The 
frequency of these tests was two to three times a month, and it was adjusted to coincide with the phases of each athlete's OMC.
Results and conclusions. It was discovered that during the initial six weeks of the program, the athletes experienced a sta-
tistically significant decrease in both absolute and explosive strength in the leg extensor muscles, as well as a decline in their 
performance in the tenfold jump. The subsequent reduction in the jumping and strength training (from the seventh to the 
thirteenth week) resulted in a substantial improvement in speed and strength indicators. The observed phenomenon in the 
course of the study aligns with a general biological pattern observed when applying substantial training effects that require a 
substantial mobilization of energy resources and can disrupt the body's homeostasis, leading to the development of long-term 
adaptive changes.
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volume of speed-strength load (the first 6 weeks) 

the athletes statistically significantly (p<0,05) de-

creased the indicators characterizing the absolute 

and explosive strength of the leg extensor mus-

cles. In particular, in the 5th week, when the volume 

of exercises with weights and jumping exercises 

was the greatest (Figure 2), the absolute muscle 

strength decreased by an average of 9,7%, the ex-

plosive muscle strength decreased by an average of 

11,1%, compared with the background level (Fig-

ure 1). Considering the low level of speed-strength 

training, it can be assumed that at this time not only 

are the prerequisites for productive work on improv-

ing special running training not created, but also 

conditions arise for injuries to the musculoskeletal 

system of athletes. After the subsequent decrease 

in the volume of the load (from the 7th to the 13th 

week), the athletes showed an intensive increase in 

the indicators of speed-strength fitness. In the last 

(13th) week of the study, the explosive power of the 

leg extensor muscles increased by 13,5%, the re-

sults in the 10-fold jump from the spot increased 

by 7,1%, compared with the initial level in the first 

week of observation (Figure 1). Thus, the increase 

in the level of speed-strength fitness of the runners 

after volume loads of a strength and jumping nature 

is a phenomenon of the delayed cumulative training 

effect (DCTE), repeatedly noted in the theory and 

practice of sports as a natural manifestation of the 

aftereffects of performing a large training load [2, 3, 

5]. The high level of motor potential of the athletes 

during this period creates a favorable functional 

background for targeted work on improving special 

running fitness.

Сonclusions. The temporary decrease in speed-

strength preparedness recorded during the study 

reflects the general biological regularity of the body, 

observed when using significant training effects 

that can cause a violation of the body's homeosta-

sis and, thus, cause the development of long-term 

adaptive changes [2, 5]. In this case, the depletion 

of the body's energy resources caused by physical 

activity is compensated by exceeding the initial lev-

el, as a result of which the functional capabilities of 

the body increase, which brings it to a higher level 

of performance [5]. It is also important that after an 

intense training load, the athlete's body needs a cer-

tain period of time to adapt to the level of load and 

consolidate the required adaptive changes [2, 3]. 

The obtained results, characterizing the dynamics of 

the recorded indicators from the biorhythmics of the 

OMC course of runners, are also noteworthy. Thus, 

the highest level of strength capabilities in the ob-

served athletes was recorded in the postmenstrual 

and postovulatory phases (p < 0.05). This fact should 

also be taken into account when planning speed-

strength work in women's training. Thus, the con-

ducted pedagogical observations have sufficiently 

fully characterized the features of training structure 

for short-distance runners in the preparatory period 

of the macrocycle, and also showed the existence of 

a relationship between the dynamics of the indicators 

of special training of athletes and the speed-strength 

load performed. Based on this, their training process 

should be planned with the expectation, first of all, of 

a very specific (and pre-supposed!) orientation in the 

individual dynamics of the level of special training of 

the athlete and organized in such a way as to achieve 

the desired level of the corresponding indicators by 

the time of the most important competitions in the 

upcoming season [4, 7].

THEORY AND METHODOLOGY OF SPORT

 Figure 1. Dynamics of control indicators in short-
distance runners during pedagogical observations 

Figure 2. Dynamics of the volume of speed-strength 
load in short-distance runners during pedagogical 
observations
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Introduction. Tracing the dynamics of views on 

the process of training highly qualified female athletes 

and trying to identify the main central link, we certainly 

encounter the problem of individualization. The latter 

is justified by the fact that the highest result in sports 

is a singular and unique phenomenon, and prepara-

tion for it requires each time the search for new ways. 

Therefore, the transformation of general patterns of 

growth of sports skills through the prism of individual 

characteristics of an athlete is an extremely difficult 

task, and an active search for reserves of sports train-

ing puts the individualization of the training process 

among the most priority researched problems.

Sports all-around events are distinguished by in-

creased demands on athletes due to the need to show 

high results in motor actions that vary in kinematic and 

dynamic structure. Thus, representatives of the mod-

ern pentathlon must have a whole complex of seem-

ingly incompatible motor abilities, characteristic of 

athletes specializing in swimming, fencing, equestrian 

sports, shooting and running. The mutual, not always 

positive, influence of the types included in complex 

sports all-around events requires a special approach 

to planning the training process. In addition, the coach 
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Abstract
Objective of the study was to create and support a method for personalizing the year-long training of elite athletes in 
modern pentathlon.
Methods and structure of the study. The research was conducted at the Gomel Olympic Reserve Center for Applied 
Sports and the Scientific Research Laboratory of the Gomel State University named after F. Skorina. The study aimed to 
establish a systematic approach to personalizing the training of female athletes in modern pentathlon. The developed algo-
rithm was implemented in the training of six elite athletes.
Results and conclusions. A series of steps has been devised to tailor the training of athletes in the sport of modern pen-
tathlon, which encompasses a range of activities. These include:
a) Identifying the collective and personal characteristics of the athletes' competitive performance and readiness, which 
serves as the foundation for creating personalized training plans.
b) Establishing the individualized approach to training, selecting the appropriate tools, and determining their distribution 
within the annual training cycle.
c) Considering the interplay between training load, physical attributes, psychological factors, and biorhythms, we design a 
personalized training program for the athlete, spanning an entire annual cycle.
The final phase of this process involves monitoring the planned and actual performance indicators, making adjustments to 
the training regimen, and evaluating the athlete's performance in both training and competition.
The efficacy of the algorithm we developed is evident from the substantial enhancement in the physical and athletic per-
formance of the athletes who participated in the study, as well as the improvement in their results in the events of modern 
pentathlon.
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must take into account the biological characteristics 

of the female body [1, 8].

Experts attribute the following to the main areas 

of individualization of training of qualified female ath-

letes: modeling the competitive structure and level of 

special training, adequacy of the content of training 

and competitive loads to the morphofunctional char-

acteristics of athletes, taking into account the current 

state of athletes and fluctuations in performance in 

connection with the phases of the OMC, correction of 

training, competitive and non-training effects in ac-

cordance with the individual characteristics of athletes 

[2, 7].

An analysis of specialized literature shows that al-

most all modern literary sources available to us, con-

sidering the features of individualization of the training 

process in women's sports, are devoted to individual 

types (athletics, swimming, rowing, etc.), less often 

to sports games. Research studying this problematic 

field in complex types of all-around events is repre-

sented by isolated publications. It should be empha-

sized that recent years have been marked not only by 

changes in competition rules, but also by the indefinite 

suspension of Russian and Belarusian athletes from 

participation in international competitions. All this se-

riously complicates the process of planning the train-

ing process.

Objective of the study was to create and support 

a method for personalizing the year-long training of 

elite athletes in modern pentathlon.

Methods and structure of the study. The re-

search was conducted at the Gomel Olympic Re-

serve Center for Applied Sports and the Scientific 

Research Laboratory of the Gomel State University 

named after F. Skorina. The study aimed to establish 

a systematic approach to personalizing the training 

of female athletes in modern pentathlon. The devel-

oped algorithm was implemented in the training of six 

elite athletes.

Results of the study and discussion. An analysis 

of literary data, recommendations from experts, our 

own practical experience and experimental research 

made it possible to develop an algorithm for individu-

alizing the annual training of qualified female athletes 

in modern pentathlon.

The developed algorithm has three blocks: analy-

sis, development and management. It highlights two 

most significant objects of individualization – competi-

tive activity, reflecting the totality of the athlete's ac-

tions during the competition and the training process 

- the main way of preparing athletes for competitive 

activity.

The analysis block includes an assessment of 

the integral components of individual competitive 

activity and the leading specific qualities and abilities 

that ensure the effectiveness of its manifestation. 

Thus, based on the analysis of the competitive activ-

ity of the world's strongest athletes [3, 5, 7], group 

models are created, from which a model is selected 

that is closest to the individual characteristics of the 

competitive activity of a specific athlete, including the 

possible range of results in various types of pentath-

lon. Then a promising model of the individual level of 

development of the motor potential and functional 

characteristics of the athlete's body, parameters of 

technical skill that determine and limit the compo-

nents of her competitive profile in the following year 

is developed.

The development block assumes an individual 

focus of the training process, for which the necessary 

training effects are selected and their distribution in 

the structural units of the annual cycle is specified. 

The model of the annual cycle planning structure is 

developed based on traditional, generally accepted 

theoretical approaches to planning the training pro-

cess [2, 5], taking into account the features of the 

competition calendar and individual adaptive capa-

bilities of the athlete, a detailed analysis of previous 

training cycles. When building a training process in 

various all-around events, specialists recommend 

paying special attention to the types to which ath-

letes have a pronounced predisposition [3, 5]. The 

annual training cycle we developed included two 

macrocycles. The first (September-March) consists 

of a general preparatory (3 mesocycles) and spe-

cial preparatory (2 mesocycles) stage, a competitive 

(1 mesocycle) and a transitional period (1 mesocy-

cle). The second (March-August) includes a general 

preparatory (1 mesocycle) and special preparatory 

stage (2 mesocycles), a competitive stage (5 meso-

cycles) and a transition period (1 mesocycle).

The training process management unit involves 

organizing individualized training of the all-around 

athlete in an annual cycle, which is based on taking 

into account the relationship between the training 

load and the condition, morphological, psychological 

and biorhythmological characteristics of the athlete. 

In turn, the final stage of training process manage-

ment is monitoring the planned and actual indicators, 

with subsequent correction of the training effects and 
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competitive activity of the all-around athlete. The ef-

fectiveness of the training program was ensured by a 

feedback system, the function of which was to regular-

ly (two to three times a month) control assessment of 

the current state of the athlete, the level of her techni-

cal skill, comparison of real characteristics with model 

ones and correction, if necessary, of the training pro-

gram. For this purpose, the most informative physical 

tests, indicators of functional and technical readiness 

were selected, having a high correlation with the com-

petitive result [4, 6]. At the same time, the training pro-

gram acted as the main technological basis for turn-

ing the target setting into reality. The organization of 

the training process for female athletes requires tak-

ing into account the biological cycle of their body's 

biorhythmics [1, 8]. In this case, special attention is 

paid to the premenstrual and menstrual phases of the 

OMC, in which physical performance is at a relatively 

low level. As a rule, in these phases, an "unloading" 

week of the mesocycle should be planned.

Сonclusions. The practical implementation of 

the developed algorithm in a pedagogical experiment 

made it possible to significantly reduce the total an-

nual volumes of training loads of various types, since 

its organization was more efficient and individualized. 

In addition, the developed content and distribution of 

training effects made it possible to streamline and 

facilitate current and stage control. Analysis of the 

data obtained based on the results of competitive ac-

tivities in the 2022-23 season revealed a statistically 

significant improvement in the results in such pen-

tathlon disciplines as fencing and combined relay, as 

well as in the final pentathlon total. Thus, the basis 

of the methodology for individualization of training in 

modern pentathlon should be an integrated approach 

that helps to combine into a single whole different as-

pects of an athlete's preparedness, components of 

her athletic skills for the implementation of effective 

competitive activities. The organization of individual-

ized preparation of a multi-event athlete in the annual 

macrocycle should be based on the consideration of 

the adequacy of the magnitude and direction of the 

assigned training effects to the athlete's condition, 

her morphological, psychological and biorhythmo-

logical features. At the same time, the central place in 

the individual preparation system should be occupied 

by exercises that are the main elements of competi-

tive disciplines and are as close to them as possible 

in form, kinematic and dynamic structure, the mode 

of operation of the neuromuscular apparatus and the 

activity of the functional systems of the multi-event 

athlete's body.
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Abstract
Objective of the study was to assess the impact of intermittent hypoxia-hypoxic training on the biochemical and 
hematological characteristics of an athlete.
Methods and structure of the study.  The research involved a group of ten male athletes aged 16 to 17, who were 
swimmers and had achieved the level of first-category sports and were candidates for master of sports. The athletes were 
in the preparatory phase of their training.
All participants underwent a series of interval normobaric hypoxia-hypoxic training sessions using the OXYTERRA device, 
a Russian-made device. The training protocol consisted of five cycles, each cycle consisting of five minutes of hypoxia 
(oxygen concentration of 13%) followed by three minutes of hyperoxia (oxygen concentration of 32%).
Results and conclusions. It has been confirmed that of interval normobaric hypoxia-hypoxic training results in a rise in 
hemoglobin levels following a series of treatments for athletes who engage in swimming. The analysis revealed statistically 
significant variations in lactate dehydrogenase activity before and after the treatment cycle, indicating an enhancement in 
the delivery of oxygen to tissues and an activation of recovery processes in athletes.

Keywords: interval hypoxic-hyperoxic training, athletes, hemoglobin, creatine kinase, lactate dehydrogenase.

Introduction. In clinical practice, interval hypox-

ic-hyperoxic training (IHHT) at normal atmospheric 

pressure (normobaric) is widely used, but the use 

of such therapy to improve recovery processes and 

the effect on the dynamics of hematological and bio-

chemical markers in athletes has been little studied. 

All tissues of our body require a constant supply of 

oxygen at a rate corresponding to changing meta-

bolic needs. The oxygen delivery chain begins in the 

lungs and ends in the mitochondria, the search for 

factors that allow regulating and activating the work 

of each link in the process of restoring the functional 

state of the body, ensuring an increase and expan-

sion of the athlete’s functional reserves is an urgent 

task of sports medicine. Hypoxia in organs and tis-

sues activates increased pulmonary ventilation, an 

increase in the minute volume of blood circulation, a 

decrease in blood pressure, as well as the activation 

of biochemical reactions at the cellular level aimed 

at overcoming the lack of oxygen [1]. Hyperoxia, in 

turn, increases the level of oxyhemoglobin and tissue 

oxygen saturation, increases the rate of oxygen utili-

zation, namely the intensity of the aerobic pathway of 

ATP synthesis in mitochondria, increases the rate of 

calcium transport, increasing the contractile function 

of muscles [8].
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Objective of the study was to assess the im-

pact of intermittent hypoxia-hypoxic training on the 

biochemical and hematological characteristics of an 

athlete.

Methods and structure of the study. The scien-

tific experiment involved 10 male athletes, aged 16-

17, swimming, 1st sports category and candidates 

for master of sports, in the preparatory period. The 

training sessions were held as usual 10-11 times a 

week for 1.5-2 hours. All athletes underwent interval 

normobaric hypoxic-hyperoxic training according to 

the standard protocol: 5 cycles, including 5 minutes 

of hypoxia (oxygen concentration 13%) and 3 minutes 

of hyperoxia (oxygen concentration 32%). There were 

2-3 training sessions per week, 10 training sessions in 

total. Interval normobaric hypoxic-hyperoxic training 

was performed using the OXYTERRA device, Russia. 

Venous blood was collected before the IHGT proce-

dure, after 1 training session, and after the interval 

normobaric hypoxic-hyperoxic training course. Bio-

chemical parameters were determined in blood serum 

using vacuum tubes with a coagulation activator. The 

serum was obtained by centrifugation at 10 000 rpm 

for 15 minutes on a Mindray 800 automatic biochemi-

cal analyzer (China) using calibrators and control ma-

terials from the manufacturer. The dynamics of the 

following biochemical parameters were determined: 

lactate dehydrogenase (LDH) and creatine phospho-

kinase (CPK) activity; concentration of total protein, 

urea, creatinine, cholesterol and triglycerides; level of 

iron, phosphorus, calcium in the blood serum. Clinical 

blood analysis was performed in whole venous blood 

taken on a Mindray BC-6800 Plus automatic hematol-

ogy analyzer; the number of erythrocytes, leukocytes, 

platelets, hemoglobin, hematocrit volume, erythro-

cyte indices, the number of reticulocytes and the con-

tent of hemoglobin in a reticulocyte (RHE) were deter-

mined.

Results of the study and discussion. According 

to the clinical blood test, no parameters exceeding the 

reference value limits were detected before and after in-

terval normobaric hypoxic-hyperoxic training (Table 1).

Initially, the clinical blood test parameters did not 

exceed the reference values. After 1 training session, 
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Table 1. Results of clinical blood analysis for the entire observation period

Indicators
Group 1 
(Before)

M±SD (min;max)

Group 2
(1 procedure)

M±SD (min;max)

Group 3
(10 procedures) 
M±SD (min;max)

р

Erythrocytes,
10^12/l

4,8± 0,25 
(4,5;5,2)

4,8 ±0,27 
(4,4;5,3)

4,96 ±0,3 
(4,6;5,7)

р>0,05

Hemoglobin, g/l 145 ±6 
(137;152)

148 ±5 
(140;157)

153 ±5 
(146;164)

р
1,3

=0,01

Hematocrit, % 43,7 ±1,6 
(41,7;46,3)

43,1± 1,7 
(41;45,8)

44 ±2 
(41,5;48)

р>0,05

MCV, fl 90,2 ±2,7 
(84,7;94,6)

89,5 ±2,5 
(84,6;93,4)

89,9± 2,6 
(84,2;94)

р>0,05

MCH, pg 30,5± 1,2 
(27,9;32,1)

30,5±0,9 
(28,7;31,6)

30,6 ± 0,9 
(28,7;31,5)

р>0,05

MCHC, g/l 339 ± 8 
(330;355)

341± 7 
(330;353)

340 ±4 
(334;349)

р>0,05

RDW, % 13 ±0,6 
(12,2;14)

12,9 ±0,6 
(12;13,7)

12,9 ±0,5 
(12;13,5)

р>0,05

Reticulocytes,
10^12/l

0,07± 0,02 
(0,05;0,12)

0,07± 0,01 
(0,05;0,11)

0,07 ±0,02 
(0,06;0,12)

р>0,05

RHE, pg 29,6 ±1,6 
(25,3;30)

29,6 ±1,6 
(25;31)

30 ±0,7 
(28;31)

р>0,05

Platelets, 10^9/l 259 ±40 
(213;319)

258± 32 
(219;307)

262 ±44 
(211;319)

р>0,05

Leukocytes, 10^9/l 5,1±0,7 
(3,6;6)

5,7± 1,3 
(3,9;8,6)

5,3±0,7 
(4,6;6,5)

р>0,05

Neutrophils, % 51,2±7 
(41,8;62)

57,3± 11 
(41;78)

48± 17 
(37;58)

р>0,05

Lymphocytes, % 36,3± 6,2 
(29,1;45,5)

32,6 ±9,4 
(14;49)

34,5± 4,2 
(29;44)

р>0,05

Monocytes, % 8,5± 0,9 
(7,1;10,4)

7,2 ±1,1 
(5,5;9,2)

8,5±0,85 
(7;9,6)

р>0,05
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no statistically significant differences were found. Af-

ter 10 procedures, a statistically significant difference 

in hemoglobin concentration was noted and amount-

ed to 153±5 g/l (p=0,01).

The biochemical blood test data are presented in 

Table 2.

Most of the parameters before training did not ex-

ceed the reference limits. Creatine phosphokinase 

activity before training was increased and amounted 

to 254±203 (min58; max750) U/L. No statistically sig-

nificant differences were found after 1 procedure. Af-

ter 10 procedures, a statistically significant difference 

was noted in the serum iron content and amounted 

to 16±6 μmol/L (p=0,01) and lactate dehydrogenase 

activity – 152±31 U/L (p=0,04). A tendency towards a 

decrease in creatine phosphokinase activity was re-

vealed – 154±62 U/L (p>0,05). Our study has shown 

for the first time an increase in hemoglobin concen-

tration after a course of interval normobaric hypoxic-

hyperoxic training in swimmers (p=0.01). This is due to 

the activation of hematopoiesis under the influence of 

alternating hypo- and hyperoxia [4, 6, 7]. But the acti-

vation was smooth, since no increase in the number of 

erythrocytes and reticulocytes was noted.

The study observed a decrease in the content of 

serum iron in athletes after the end of the cycle of 

procedures (p = 0.01), but within the reference val-

ues. Thus, no iron deficiency was detected, in addi-

tion, the hemoglobin content in reticulocytes (RHE) 

was within the normal range, which indicates the 

safety and physiological nature of such a decrease 

and proves the effectiveness of normobaric hypoxic-

hyperoxic training.

In the biochemical blood test, an assessment 

was made of a group of markers of muscle damage 

induced by regular intense physical activity. These 

markers include urea, creatinine, CPK, LDH. The aver-

age value of urea and creatinine both before and after 

the therapy were within the reference values, which in-

dicates that the athletes received adequate physical 

activity. No effect of the interval normobaric hypoxic-

hyperoxic training on these parameters was noted. The 

average value of creatine kinase activity exceeded the 

reference level for the entire observation period. Since 

the generally accepted clinical norms of enzyme activ-

ity were developed without taking into account the ef-

fect of physical activity, therefore, the increased aver-

age data on the marker level obtained in our study can 

Table 2. Results of biochemical blood analysis for the entire observation period

Indicators

Group 1

(Before)

M±SD  (min;max)

Group 2

(1 procedure)

M±SD (min;max)

Group 3

(10 procedures)

M±SD (min;max)

р

Total protein, g/l 71,2 ±3,9 

(64;77)

71,6 ±4,9 

(65;77)

69,8 ±3 

(65;73)

р> 0,05

Urea, mmol/l 5,4 ±1,3

 (3,6;7,6)

4,9 ±1,02 

(3,8;7,1)

5,2 ±0,7 

(3,8;6,3)

р>0,05

Creatinine, μmol/l 94 ±18

 (72;122)

94± 22 

(60;125)

90 ±17 

(60;115)

р>0,05

CPK, U/L 254 ±203 

(58;750)

319 ±286 

(57;914)

154± 62 

(75;240)

р>0,05

Cholesterol, mmol/l 3,8 ±1,6 

(2,45;6)

4,1 ±1,2 

(2,9;6,4)

4,1 ±1,2 

(2,7;6,4)

р>0,05

Triglycerides, mmol/l 1 ±0,6

 (0,4;2,1)

0,9 ±0,6 

(0,3;2,5)

1,4± 0,9 

(0,4;2,8)

р>0,05

LDH, U/L 174 ±33 

(137;242)

181 ±28 

(151;235)

152± 31 

(110;216)

р
1,3 

= 0,04

Iron, μmol/l 22±5 

(16;35)

20± 5

 (14;32)

16 ±6 

(8;31)

р
1,3 

= 0,01

Phosphorus, mmol/l 1,3 ±0,2 

(0,9;1,6)

1,1 ±0,2 

(0,9;1,6)

1,5 ±0,08 

(1,4;1,6)

р>0,05

Calcium, mmol/l 2,5± 0,09 

(2,4;2,7)

2,56 ±0,1 

(2,4;2,7)

2,62± 0,05

(2,5;2,7)

р>0,05
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be considered an adaptive response of the athlete’s 

body to the load [2, 5]. After the cycle of procedures, 

a tendency towards a decrease in enzyme activity in 

the blood was noted, which indicates an improvement 

in recovery processes under the influence of interval 

normobaric hypoxic-hyperoxic training. The study ob-

tained statistically significant differences in LDH ac-

tivity before and after the cycle of procedures, which 

shows an improvement in blood supply and oxygen 

delivery to tissues, as well as activation of recovery 

processes in athletes under the influence of interval 

normobaric hypoxic-hyperoxic training [3].

Сonclusions. Inclusion of interval normobaric 

hypoxic-hyperoxic training in courses into the training 

process leads to acceleration of recovery processes 

and better tolerance of constantly increasing physi-

cal loads. To assess the effectiveness of the interval 

normobaric hypoxic-hyperoxic training program, the 

clinical significance of determining the dynamics of 

hemoglobin, serum iron, creatine phosphokinase and 

lactate dehydrogenase in the blood is shown.
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Abstract
Objective of the study was to assess the impact of indicators of peak aerobic capacity in elite ski racers aged 18-20 on 
their performance in key races at different distances during the 2023-2024 ski racing season.
Methods and structure of the study. The research project encompassed 11 athletes, aged between 18 and 20, who 
were experts in different sports. They had achieved the rank of CMS or MS. The study focused on their maximum aerobic 
capacity, evaluating their overall physical performance, strength, and the efficiency of their oxidative and lactic acid energy 
systems.
Results and conclusions. It was discovered that the success of performances at goal-oriented events in cross-country 
skiing is largely determined by the extent to which the absolute and relative (related to the physical effort exerted) level of 
maximum oxygen consumption is developed, as well as the intensity of the lactic acid energy system's functioning, which 
contributes to the overall energy capacity required for muscular activity.

Keywords: cross-country skiing, highly skilled athletes aged 18-20 years, aerobic performance, power of oxidative 
and lactic acid energy systems, sports results, different cross-country skiing distances, correlation relationship.

Introduction. The results of the conducted stud-

ies [1, 2] showed that the effectiveness of competi-

tive activity, both for adults and young athletes, signifi-

cantly depends on the formation of the main energy 

supply systems (oxidative and lactic acid), the differ-

entiated significance of which (in terms of contribution 

to the sports result) is determined by the requirements 

of the specifics of competitive activity [3, 4]. One of 

the possible areas for improving the training process is 

the study of correlation relationships and establishing 

the significance of indicators reflecting the influence 

of the functional capabilities of the oxidative and lactic 

acid energy systems on achieving a high sports result, 

taking into account the specifics of muscle activity [5]. 

In this regard, for scientifically based management of 

the training of highly qualified young athletes, special-

ists need to have information not only on the level of 

development of the functional capabilities of the oxi-

dative and lactic acid energy systems, but also on the 

degree of relationship of the selected indicators with 

the sports result at various distances of cross-country 

skiing [6, 7].

Objective of the study was to assess the impact 

of indicators of peak aerobic capacity in elite ski rac-

ers aged 18-20 on their performance in key races at 

different distances during the 2023-2024 ski racing 

season.

Methods and structure of the study. The solu-

tion to the set goal was carried out on the basis of the 

following research methods: pedagogical; ergometric 

methods, ensuring the implementation of the test pro-

cedure on a running treadmill, mathematical and sta-

tistical methods [8].

A feature of the procedure for carrying out a step-

wise increasing load was its implementation on a Cos-

mos Quasar Med running treadmill (Germany) with an 

initial running speed of 3,0 m/s, at an inclination angle 

of 1o and a duration of the loading step of 3 minutes, 
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the increase in load was carried out by increasing the 

running speed by 0,5 m/s. The choice of the testing 

protocol (tested when working with highly qualified 

athletes of national teams) ensured the step-by-step 

implementation of muscle activity in the range from 

moderate to submaximal power, ensuring an exit to 

the maximum level of functioning of the oxidative and 

lactic acid energy systems [9, 10]. During the test 

loads, the following indicators were recorded and cal-

culated, which are included in the nomenclature of the 

2022 Olympian model characteristics [10]: maximum 

running speed at failure, maximum oxygen consump-

tion (absolute and relative value), maximum lactate 

concentration.

During the 2023-2024 sports season, 11 athletes 

of the Russian junior national cross-country skiing 

team aged 18 to 20 years, with qualifications from 

CMS to MS, were observed.

To achieve the stated goal of the study, the mag-

nitude and direction of the correlation coefficients 

were considered through the nature of the relation-

ship "selected indicator" – "goal-setting signifi-

cance of the selected competition". That is why, in 

order to identify the influence of maximum aerobic 

performance on sports results, the nature of the 

correlation links between the functioning indicators 

of the oxidative (VO
2max

, VO
2max

/kg) and lactic acid 

(maxLa) energy systems and their implementation 

manifestation in the test load (Vmax) and the results 

of performances at various distances of individual 

sprint (qualifying races), individual races (10-20 

km), skiathlon (20 km) and mass starts (10-50 km) 

were studied at the following stages of the 2023-

2024 annual cycle: at the end of the snowless stage 

of the preparatory period, including the All-Russian 

Competitions (ARC) and the Summer Champion-

ship of Russia (Arkhangelsk Region, mid-late Sep-

tember), the middle and end of the competitive pe-

riod, including the II All-Russian Spartakiad of the 

strongest athletes of Russia (VUSSR, Tyumen, Feb-

ruary), the Championship of Russia 19-20 years old 

(PR19-20, Kirovo-Chepetsk, mid-to-late February), 

Russian Championship 21-23 years old (PR21-23, 

Syktyvkar, late February), Russian Championship 

(Championship of Russia, Arkhangelsk Region, 

mid-March), Russian Cup Final (FKR, Kirovsk, early 

April) and Russian Championship 19-20 years old 

(PR19-20, Monchegorsk, mid-April), the timing of 

which is associated with reaching the peak level 

(February, March) at the main starts of the season 

(VUSSR, PR19-20, PR21-23, Championship of Rus-

sia), as well as the LCR races (September) at the 

end of the snowless stage of the preparatory period 

and the FKR and PR19-20 years old (April) at the 

end of the competitive period.

Results of the study and discussion. The follow-

ing recorded and calculated parameters were used 

for the correlation analysis: body mass (BM), running 

speed at work refusal in the step test (Vmax), absolute 

and relative values of maximum oxygen consumption 

(VO
2max

, VO
2rel

), maximum lactate concentration (max-

La) and sports results at the main starts of the season.

The dynamics of the correlation coefficients of 

the body mass (BM) indicator, reflecting the current 

state of the morphological status, is characterized 

by a predominantly unidirectional by the sign «+» 

change in the tightness of the relationship in the 

range from 0,092 to 0,660 (and only at the winter 

Russian Championships minus 0,234) in the indi-

vidual sprint, multidirectional by the sign (+/-) from 

-0,113 to 0,647 in individual races, from -0,256 to 

0,014 in the skiathlon and from -0,714 to 0,703 in 

the mass start. The direction of the peak level of the 

correlation relationship (Rtk) of the studied indica-

tor with sports results in the individual sprint with the 

sign «+» falls on the FKR race in Kirovsk (Rtk = 0,610, 

April), with the sign «-» on the race of the winter Rus-

sian Championship in the Arkhangelsk region (Rtk = 

-0,234, March), in individual races with the sign «+» 

falls on the FKR race in Kirovsk (Rtk = 0,815, when 

moving in skating style, April), with the sign «-» on 

the race of the winter Russian Championship (and 

summer Russian Championship) in the Arkhangelsk 

region (Rtk = -0,113 and -0,140, respectively, March 

and September), in the skiathlon with the sign «+» 

falls on the race of the winter Russian Championship 

(Rtk = 0,014, skating style, March), with the sign «-» 

on the VSSSR race in Tyumen (Rtk=-0,256, Febru-

ary) and in the mass start with a «+» sign falls on 

the FKR race in Kirovsk (Rtk= 0,703, classic, April), 

with a «-» sign for the 50 km race in Monchegorsk 

of the Russian Championship for 19-20 years (Rtk=-

0,714, classic, April). The presented dynamics of 

the correlation relationship indicates the presence 

of a direct (with a «+» sign) significant influence of 

MT on the final result in sprint races and a negative 

relationship with the results in distance activities, 

which increases with an increase in the length of 

the distance. The dynamics of the correlation coef-

ficients of the integrated indicator of physical per-
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formance (PP), expressed in the maximum running 

speed «to failure» (Vmax), reflecting the cumulative 

effect of the degree of formation of the energy sup-

ply systems and physical qualities, is characterized 

by a unidirectional change in the tightness of the re-

lationship by the «+» sign in the range from 0,289 to 

0,621 in the individual sprint, from 0,351 to 0,663 

in individual races, from 0,532 to 0,805 in the ski-

athlon and from 0,450 to 0,855 in the mass start. 

The peak level of correlation relationship (Rtk) with 

the sign «+» in the individual sprint falls on the FKR 

race in Kirovsk (Rtk = 0,621, April) and the VSSSR 

in Tyumen (Rtk = 0,544, early February), in indi-

vidual races falls on the FKR race in Kirovsk (Rtk = 

0,663, when moving in the classic style and Rtk = 

0,547, when moving in the skating style, April), at 

the Winter Russian Championships (Rtk = 0,515, 

when moving in the skating style), in skiathlon falls 

on the VSSSR race (Rtk = 0,805, early February), 

the Winter Russian Championships (Rtk = 0,532, 

March) and in mass start falls on the FKR race in 

Kirovsk (Rtk = 0,855, classic, April) and PR 21-23 

years (Rtk=0,658, classic, March and in the 50 km 

race PR 19-20 years (Rtk=0,645, classic, April). The 

presented dynamics of the correlation relationship 

indicates the presence of a pronounced tendency 

to increase the degree of relationship of the Vmax 

indicator with all types of competitive activity (from 

sprint to marathon), reflecting the degree of stability 

of the basic level of PR and the length of competitive 

distances.

The dynamics of the correlation coefficients of 

the absolute value of maximum oxygen consump-

tion (MOCabs.), reflecting the degree of develop-

ment of the power of the oxidative system, is char-

acterized by a unidirectional change in the tightness 

of the relationship by the «+» sign in the range from 

0,446 to 0,579 in individual sprint, from 0.,417 to 

0,851 in individual races, from 0,566 to 0,685 in ski-

athlon and from 0,555 to 0,677 in mass start. The 

peak level of correlation relationship (Rtk) in individ-

ual sprint is reached at the Summer Russian Cham-

pionships race (Rtk=0,579, September) and the 

Russian Championships race (Rtk=0,551, April), in 

individual races it is reached at the Russian Cham-

pionships race in Kirovsk (Rtk=0,851, when moving 

in skating style and Rtk=0,635, when moving in clas-

sical style, April), at the Winter Russian Champion-

ships (Rtk=0,604, classical style), in skiathlon it is 

reached at the All-Union USSR race (Rtk=0,685, 

early February), the Winter Russian Champion-

ships (Rtk=0,566, March) and in mass start it is 

reached at the Russian Championships race in Ki-

rovsk (Rtk=0,881, classical style, April) and the 21-

23 years old PR (Rtk=0,677, classic, March and in 

the 50 km race PR 19-20 years (Rtk=0,561, classic, 

April). The presented dynamics of the correlation re-

lationship indicates the presence of a positive rela-

tionship between the power of the oxidative system 

(VOCabs.) and the results shown in all types of com-

petitive activity (from sprint races to marathons), 

with a pronounced differentiation into distance rac-

es (in intensity, exceeding the level of the anaerobic 

threshold), in total indirectly indicating not only the 

high significance of the absolute level of VOC, but 

also the significance of the overall dimensions of the 

body, affecting the very level of the power of the oxi-

dative system. The dynamics of the correlation co-

efficients of the relative value of maximum oxygen 

consumption (MOCrel.), associated with the degree 

of development of regulatory mechanisms reflecting 

the balance of the functional reserve of the oxidative 

system in relation to body weight, is characterized 

by a unidirectional change in the tightness of the re-

lationship by the «+» sign in the range from 0,283 to 

0,617 in individual sprint, from 0,359 to 0,561 in in-

dividual races, from 0,550 to 0,833 in skiathlon and 

from 0,698 to 0,905 in mass start. The peak level of 

correlation relationship (Rtk) in the individual sprint 

is reached at the Winter Russian Championships 

race (Rtk=0,617, March) and the All-Russian Ski 

Championships race (Rtk=0,530, early February), in 

individual races it is reached at the Winter Russian 

Championships race (Rtk=0,667, when moving in 

the classic style, March), the Russian Ski Champi-

onships race (Rtk=0,561, classic) and the Russian 

Ski Championships 21-23 years old (Rtk=0,556, 

classic, February), in skiathlon it is reached at the 

All-Russian Ski Championships race (Rtk=0,833, 

early February), the Winter Russian Championships 

(Rtk=0,550, March) and in mass start it is reached at 

the Russian Ski Championships race in Kirovsk (Rtk= 

0,905, skating style, April), in the 50 km race PR 19-

20 years (Rtk=0,715, classic, April) and PR 21-23 

years (Rtk=0,712, classic, March). The presented 

dynamics of the correlation relationship indicates 

the presence of a strong relationship between the 

oxidative system power indicator (VOCrel.) and the 

achieved speed in races in all types of competitive 

activity, with a pronounced differentiation in races 
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that fall during the main start period (winter Russian 

Championship, PR21-23 and PR19-20 years), dom-

inating at distances of the distance type, the result 

of which is due to the development of the formed 

functional reserve by physical loads.

The dynamics of the correlation coefficients of 

the maximum lactate concentration (maxLa in the 

step test), associated with the intensity of function-

ing and readiness for implementation activities, re-

flecting the functional reserve of the lactic acid sys-

tem, is characterized by a unidirectional change in 

the tightness of the relationship by the «+» sign in 

the range from 0,278 to 0,472 in the individual sprint, 

from 0,257 to 0,684 in individual races, from 0,439 

to 0,485 in the skiathlon and from 0.,359 to 0,575 

in the mass start. The peak level of correlation re-

lationship (Rtk) in individual sprint is reached at the 

All-Union Soviet Union races (Rtk=0,472, February) 

and the winter Russian Championships (Rtk=0,440, 

March), in individual races it is reached at the PR21-

23 races (Rtk=0,684) and PR19-20 (Rtk=0,630, 

February), at the winter Russian Championships 

(Rtk=0,582, March), in skiathlon it is reached at the 

Winter Russian Championships race (Rtk=0,485) 

and the All-Union Soviet Union (Rtk=0,439, early 

February), and in mass start it is reached at the 

Russian Championships race in Kirovsk (Rtk=0,575, 

April) and PR21-23 (Rtk=0,525, classics, March). 

The presented dynamics of the correlation relation-

ship indicates the presence of a positive (at the lev-

el of «medium» - «high») relationship between the 

maximum lactate concentration in all types of cross-

country skiing with differentiation into races that fall 

during the period of the main starts (winter Russian 

Championship, PR19-20 and PR21-23 years), dom-

inating at the distances of individual races and in the 

mass start, not exceeding the duration of muscle 

activity of the «large zone of relative power», which 

places increased demands on the power capabili-

ties of the oxidative and lactic acid energy systems 

and, as a consequence of this, going above the level 

of the anaerobic threshold.

Сonclusions. The results of the correlation analy-

sis of the studied indicators of maximum aerobic per-

formance and results at the main starts of the 2023-

2024 sports season made it possible to establish that 

the effectiveness of performances at goal-oriented 

starts (PR19-20, PR21-23, winter Russian Champi-

onship) at various distances of cross-country skiing 

turned out to be significantly dependent on the de-

gree of formation of the absolute and relative (asso-

ciated with the development of body weight through 

physical activity) level of maximum oxygen consump-

tion and the intensity of the functioning of the lactic 

acid energy system, which form the total energy po-

tential, which is a key mechanism for the formation of 

the functional potential involved in ensuring muscle 

activity. The obtained results allowed us to establish 

the following patterns of manifestation of maximum 

aerobic performance indicators depending on the 

specifics of the competitive activity of 18-20 year old 

cross-country skiers:

- in individual sprint, the success of the perfor-

mance is determined by a high level of development 

of the power capabilities of the oxidative (VO
2max

, 

VO
2max

/kg) and lactic acid (maxLa) energy systems, 

with a stable tendency for the final result to depend 

on the overall dimensions of the athletes' bodies;

- in individual races, the success of the perfor-

mance is determined by an increased importance of 

the balance of overall dimensions of the body with the 

development of the power capabilities of the oxidative 

(VO
2max

) and lactic acid (maxLa) energy systems, with 

a continuing tendency for the final result to depend, as 

in sprint races, on the overall dimensions of the body 

(ODB), which affect the formation of the total energy 

potential;

- in skiathlon, the success of the performance 

is determined by a high level of balance between 

the overall dimensions of the body with the devel-

opment of the power capabilities of the oxidative 

system (absolute and relative levels of VO
2max

), with 

a decreasing significance of the lactic acid system 

(maxLa) and a pronounced (in relation to individual 

races) tendency of the final result to depend on the 

formation of integrative indicators (Vmax) reflect-

ing the level of development of regulatory mecha-

nisms; - in mass start (race with a mass start), the 

success of the performance is determined by a high 

level of balance between the overall dimensions of 

the body with the development of the power capa-

bilities of the oxidative (relative level of VO
2max

) with 

a decreasing significance of the absolute level of 

VO
2max

 and lactic acid (maxLa) energy systems, with 

a pronounced (even more so in relation to the pre-

viously considered races) tendency of dependence 

on the formation of integrative indicators reflecting 

the level of development of regulatory mechanisms 

with a dominant level of the oxidative system (VO
2max

 

value reduced to MT).
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Abstract
Objective of the study was to creation and validation of a questionnaire-based approach to assess the performance of 
athletes with disabilities, focusing on the functionality of their body systems in relation to the demands of their sport.
Methods and structure of the study. The framework for the creation of the methodology was based on the theoretical 
framework of functional comfort. The theoretical framework is a subsystem level of functional comfort, consisting of five 
subsystems that differ in their functional purpose and unique characteristics: sensory, cognitive, volitional, adaptive, and 
motor.
The research methods used included testing, expert evaluation by coaches, analysis of training process data, assessment 
of the progress in developing sports skills, and examination of performance at competitions.
The retest reliability was assessed in two stages, with a six-month interval between them.
Results and conclusions. Based on the majority of scales, the retest reliability is strong and meets the psychometric stan-
dards. However, the cognitive subsystem scale stands out with inconsistent results. The internal consistency of the sensory 
and motor subsystems scale is average, suggesting that subjective functional comfort is influenced by external factors. 
The correlation analysis results indicate a satisfactory level of empirical validity. This method can be employed for scientific 
research and as a diagnostic tool for athletes with disabilities.

Keywords: functional comfort, athlete, disabilities, methodology, reliability, validity.

Introduction. The category of functional com-

fort acts as a psychological determinant of the suc-

cess of the subject, the effectiveness of his activity, 

implemented in the performance of the task and the 

achievement of the goal in such a way as to meet the 

predetermined criteria [3, 5]. Functional comfort is 

the result of the functioning of the system of mental 

processes in interaction with environmental factors [7, 

8]. When disclosing issues of subjective assessment 

of functional comfort of athletes with disabilities, it is 

important to take into account studies that reveal the 

features of the athlete’s condition [2], motivational 

and volitional characteristics of the athlete’s person-

ality [4], and adaptive mechanisms of the body [1]. 

The relevance of the creation of the technique “Sub-

jective assessment of functional comfort of an athlete 

with disabilities” (“SAFC”) is due to the objective need 

caused by the deficit of methods for diagnosing sub-

jective comfort in general and athletes with disabilities 

(AWD) in particular. The subsystems included in the 

concept of “SAFC” are traditional and have repeatedly 

appeared in the studies of domestic and foreign au-

thors. However, an integrated approach involves de-

fining functional comfort as a system [4], which nec-

essarily requires an assessment of the interrelations 

of all subsystems of the phenomenon under consid-

eration.

Objective of the study was to creation and valida-

tion of a questionnaire-based approach to assess the 

performance of athletes with disabilities, focusing on 

the functionality of their body systems in relation to the 

demands of their sport.

Received by the editorial office on  02.09.2024
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Methods and structure of the study. Research 

methods: testing, expert assessment by trainers, 

including data on control results of the training pro-

cess, assessment of the dynamics of development of 

sports skills of the experiment participant, as well as 

data on performances in competitions. The “SAFK” 

technique includes 50 statements that allow an ath-

lete to evaluate the components of five subsystems 

of the body (sensory, cognitive, volitional, adaptive, 

motor. The subject evaluates the components of the 

body’s subsystems using a 5-point system, where 1 

is the level of development of the component does 

not meet the requirements, 2 is extremely rare, 3 is 

rare, 4 is often 5 is always compliant. The sensory 

subsystem includes reactions to visual and auditory 

stimuli, as well as the features of perceiving a large 

number of signals at the same time, changes occur-

ring in the environment or in activity (with an object, 

work object, etc.), clarity and awareness of percep-

tion when performing exercises. The cognitive sub-

system combines the processes involved in the in-

formation processing associated with awareness of 

one’s own states, finding errors, the ability to inter-

pret the causes of defeats, characteristics of atten-

tion and memory. The volitional subsystem includes 

the subject’s assessment of the ability to maintain 

performance over a long period of training (during 

training camps), to combat fatigue and exhaustion, 

readiness to take the initiative, to work in monotonous 

conditions activity, in conditions of time regulation, 

volitional qualities in achieving the goal of the activ-

ity. The adaptation subsystem includes a set of re-

sources that allow adaptation to various environmen-

tal factors: adaptation to physical, spatial features 

of the environment, to the requirements of sports 

activities, to physical activity. The motor subsystem 

includes the ability to manipulate objects, memoriza-

tion of large and small motor skills, the presence or 

absence of muscle tension when performing training 

exercises, coordination of movements, readiness to 

perform movements of various natures, tolerance of 

prolonged motor loads, motor activity.

Mathematical statistics were conducted using the 

Statistica 20.0 software package using the Pearson 

linear correlation coefficient and the alpha coefficient. 

The retest reliability check was conducted in two 

stages with a 6-month interval between testing. The 

sample consisted of students – athletes of the Rus-

sian State University of Social Technologies with dis-

abilities. A total of 87 people aged 17 to 23 years took 

part in the study.

Results of the study and discussion. When 

checking the retest reliability, relationships were es-

tablished between the results of the first and second 

measurements (Table 1). The values   of the correla-

tion coefficient for all scales have a high level of sig-

nificance, with the exception of the “cognitive sub-

system” scale, which speaks in favor of the reliability 

of the scales and indicates high retest reliability and 

compliance of the methodology with psychometric re-

quirements. As for the cognitive subsystem, the fact of 

the multifaceted nature of the cognitive sphere itself, 

Table 1. Results of checking the retest capability of the “SAFK” method
Scales of the «SAFK» methodology r p

Sensory subsystem 0,547 0,001

Cognitive subsystem 0,156 0,243

Volitional subsystem 0,647 0,001

Adaptation subsystem 0,874 0,001

Motor subsystem 0,433 0,001

Table 2. Results of testing the “SAFK” methodology for reliability according to internal consistency (at a 
significance level of p≤0,05)

Scales of the «SAFK» methodology Alpha coefficient

Sensory subsystem 0,256

Cognitive subsystem 0,376

Volitional subsystem 0,445

Adaptation subsystem 0, 431

Motor subsystem 0,276
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including both general and special cognitive abilities, 

played a role here. The subject’s assessment of cog-

nitive functions can vary depending on external fac-

tors (the presence or absence of success in a given 

period of time) and internal conditions (the dominance 

of emotional positive or negative experiences regard-

ing one’s own success).

The results of the calculation of the reliability check 

for internal consistency are presented in Table 2.

As can be seen from Table 2, the developed method 

shows excellent results in terms of reliability of inter-

nal consistency. The measure of internal consistency 

of individual scales is mediocre. This may be a mani-

festation of the specificity of the phenomenon being 

studied: the same manifestation of functional comfort 

may be caused by different reasons.

Table 3 shows the results of testing the empirical 

validity of the “SAFK” methodology.

It was revealed that the adaptive and motor sub-

systems have positive relationships with the results 

of sports activities. The psychological meaning of the 

revealed correlations is as follows: the more an ath-

lete with disabilities is able to adapt to the physical, 

hygienic, psychological requirements of sports activ-

ities, the more he feels ready for long-term physical 

exertion during the training process, the more effec-

tive his activity. The sensory, volitional and cognitive 

subsystems also have connections, but only with one 

of the types of sports performance. With an increase 

in the ability to perform various movements by nature, 

to endure long-term motor loads, to accurately per-

ceive and respond to environmental signals, the more 

successful an athlete is in control training in familiar 

conditions. However, the success of performances 

in competitions, as this study showed, requires the 

inclusion of other subsystems. The volitional subsys-

tem has close connections with the results of com-

petitions. This confirms the data on the specificity of 

volitional processes of athletes. An interesting fact is 

the connection between the cognitive subsystem and 

the presence of dynamics of sports performance. It 

is obvious that for the progressive development of 

sports skills, cognitive activity is necessary, which al-

lows the athlete to conduct self-reflection, memorize 

information, quickly switch from one object to anoth-

er, distribute attention or concentrate on objects that 

are significant for sports activity. The correspond-

ence of the results of the correlation analysis allows 

us to speak about the satisfactory empirical validity 

of the methodology.

Сonclusions. The structure of subjective func-

tional comfort of an athlete with disabilities, identified 

on the basis of the systemic and systemic-activity ap-

proaches, made it possible to formulate its operational 

definition as a multi-level system of specific and non-

specific cognitive, adaptive, sensory, volitional, motor 

formations generated by the conditions of activity and 

assessed by the subject from the point of view of their 

compliance with the proposed requirements of the ac-

tivity.

Testing of retest, internal reliability and empirical 

validity allow us to talk about the possibility of using 

the “SAFK” method to assess the functional comfort 

of athletes with disabilities.
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Introduction. Modern scientific research, as a 

rule, confirms a direct connection between commu-

nication of older people with preschool and primary 

school children and their psychological well-being 

[4]. At the same time, the inverse relationship – the 

positive influence of older people on the develop-

ment of the personality of preschoolers and primary 

school children has been practically not studied.

Spiritual and moral development of the individual 

is a multifaceted process that includes various as-

pects. One of these aspects is the education of a 

respectful attitude towards the older generation.

In some studies devoted to the problems of per-

sonality education in childhood, it is noted that pre-

schoolers and primary school children do not have 

a positive attitude towards older people and do not 

want to help them [1]. We believe that such a need 

can be actively formed in the process of mutual ac-

tivity, and such activity can be physical education 

or sports. At the same time, modern research is fo-

cused mainly on the issue of studying the relation-

ship between physical education and cognitive de-

velopment of children of preschool age [3].

Objective of the study was to examination of 

the influence of collaborative sports activities with 

older individuals on the personal growth of pre-

schoolers and early school-age children.

Methods and structure of the study. The ex-

periment was conducted using included observation 

of the process of mixed training and competitions by 

age criterion, in which preschoolers, primary school 

students and elderly people participated.

UDC  373.2; 159.99 

Abstract
Objective of the study was to examination of the influence of collaborative sports activities with older individuals on the 
personal growth of pre-schoolers and early school-age children.
Methods and structure of the study. The observation was conducted as part of the training sessions for athletes of vari-
ous ages, including the charity table tennis tournament «Steel Tree-2024». The study involved 23 participants, including 
14 retirees and 9 children from preschool and primary school. Four aspects were chosen as the focus of the observation: 
cooperation, encouragement, respect, and appreciation.
Results and conclusions. It was discovered that during joint training and competitions, preschoolers and younger school-
children exhibited positive behavioral responses both towards their peers and towards the older participants, but these 
responses were more pronounced towards the elderly. There were no instances of age-based discrimination, which is often 
observed in society when it comes to the elderly. The criteria for respect were the athletic abilities and experience of the 
older competitors. The age factor was only evident in the interactions between the adults and the children, where the adults 
sought to provide moral support to the younger athletes. In response, there was not only respect, but also gratitude, which 
contributed to the spiritual and moral development of the children.

Keywords: spiritual and moral development, table tennis, competitions, training, old age, preschool age, primary school age.
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The study was conducted in the tennis hall of the 

Yelets State University named after I.A. Bunin, where 

joint training of athletes of different ages, as well 

as table tennis competitions, take place. The main 

event, within the framework of which the study was 

conducted, was the table tennis tournament "Steel 

Tree-2024", which was held in June-July 2024. It 

recorded 90 participants of different ages, from 6 

to 72 years old, including 14 pensioners and 9 pre-

schoolers and primary school students. Moreover, 

the competitors were not divided into groups by 

gender and age: a preschooler could play with a 

pensioner, a man with a woman, etc.

The object of observation was the behavioral 

manifestations of the attitude of preschoolers and 

primary school students towards the elderly and 

vice versa. Four indicators were selected as obser-

vation elements: mutual assistance; mutual sup-

port; showing respect; expressing gratitude.

Results of the study and discussion. In the 

process of participant observation, aspects of the 

positive influence of joint training and competi-

tions on preschoolers and primary school children 

were highlighted. The following data were obtained. 

Older athletes were more sympathetic to children 

than their coaches, more often performing the func-

tions of psychological support and mitigating the 

difficulties in practicing table tennis techniques. 

Since the status of both children and older partici-

pants was formally equal during training - they were 

both the object of the coaches' guidance, then the 

preschoolers and older participants in training and 

competitions developed friendly relations. They 

were expressed by older athletes in an effort to in-

crease the attractiveness of individual elements of 

practicing tennis techniques, since children per-

ceived them as more monotonous and uninterest-

ing. In response, children expressed gratitude in 

various forms for help and support and tried to re-

ciprocate (see table).

As can be seen from the table, positive behav-

ioral reactions were demonstrated by preschool-

ers and younger schoolchildren both in relation to 

their peers and to the elderly participants in train-

ing, but they were expressed to a greater extent in 

relation to the elderly. For example, such a reac-

tion as searching for a ball that had rolled under the 

bench was carried out by children for elderly ath-

letes significantly more often than for their peers. 

This was designated as a manifestation of respect 

for elders.

The same range of behavioral reactions, in which 

the positive attitude of children towards the elderly 

was recorded, was recorded during the competi-

tion. Moreover, the competitive activity itself, de-

spite the fact that it involves tough competition, 

did not cause negative emotions in children. Older, 

more experienced participants in the competition 

behaved extremely correctly in the event of a vic-

tory over a preschooler or younger schoolchild. 

They showed respect during a handshake after the 

game and thanked for a wonderful game and posi-

tive emotions received. Children, receiving praise 

from an adult opponent, did not reduce the level of 

self-esteem.

Joint competitions revealed several points 

that ensure a decrease in the victimization of old-

er people due to the nature of sports activities. 

Victimization as a quality that contributes to the 

transformation of a person into a victim is condi-

tioned in the silver age, as noted in the scientific 

literature, by suffering from the loss of respect 

due to the emergence of the status of a pensioner 

and age discrimination [2]. In observation of the 

course of the competition, on the contrary, it was 

revealed that the very fact of participation in the 

tournament, regardless of age, became an ob-

ject of respect. In addition, the child participants 

focused not on the advanced age of their oppo-

nents, but on their playing experience and sports 

SPORT PSYCHOLOGY

Quantitative indicators of children's personality elements revealed during 8 joint training sessions

Elements of positive personal 

development of children

Number of element manifesta-

tions during training in relation to 

elderly people

Number of manifestations of 

the element during training in rela-

tion to peers

Mutual assistance 6 3 

Mutual support 7 5

Showing respect 10 5

Expressing gratitude 10 6
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status (master of sports, candidate for master of 

sports, etc.). Thus, mixed age sports competi-

tions contributed to the formation of respect for 

the individual regardless of age.

In some cases, the manifestation of legitimate 

respect for the athletic form of older athletes even 

contributed to the mobilization of the physical capa-

bilities of older athletes. Thus, in one of the episodes 

of the competition, an elderly tennis player jumped 

over the judge's chair to publicly demonstrate his 

dynamic capabilities. At the same time, the child 

tennis players set a high tempo of the game and of-

ten quite tough, not focusing on the advanced age 

of the opponent, which in fact also became a form of 

showing sports and human respect.

Some of the elderly participants came to the 

competition with their grandchildren, who also took 

part in the tournament. In general, this contributed 

to both the transfer of sports experience and inter-

age mutual support and assistance. Joint photogra-

phy and filming of episodes of the game were ele-

ments of such support.

Сonclusions.  Thus, it has been proven that in 

the process of joint training and mixed age compe-

titions, a positive effect is exerted on the develop-

ment of the personalities of preschoolers and junior 

schoolchildren. They develop spiritual values asso-

ciated with respect for the older generation, recog-

nition of their merits and experience.
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the expense of the grant of the Russian Science 
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Abstract
Objective of the study was to determining the nature, extent, and hierarchy of leadership abilities and life priorities of 
future leaders in sports-oriented organizations is a crucial aspect in fostering their pro-social engagement.
Methods and structure of the study. The research was carried out at the Institute of Physical Culture, Sports, and Health 
at Moscow State University, focusing on graduate students. The methods employed included the «Morphological Test 
of Life Values» (V.F. Sopov, 2001), the «Diagnosis of Leadership Abilities» (R.V. Nemov, 2001), the «Self-Assessment of 
Leadership Style» (T.V. Bendas, 2006), and the methodology for the study of prosocial behavior (D.V. Sochivko, 2019).
Results and conclusions. It was discovered that the more pronounced the leadership traits among students at the Institute 
of Physical Culture, Sports, and Health, the more likely they are to exhibit empathy and altruism as forms of pro-social 
behavior. Conversely, the less they value material security, the more likely they are to display narcissism and social anxiety as 
forms of pro-social behavior. Additionally, the higher the students' self-perception of their leadership abilities in a business 
context, the more likely they are to engage in manipulative behavior as a form of social interaction.

Keywords: professional training of future managers of sports-oriented organizations, prosocial behavior, leadership, val-
ue orientations.

Introduction. Modern young people form the 

foundation of the future of Russia, they determine the 

vector of development, the quality of life of the popu-

lation and lead the country, developing it and imple-

menting innovative solutions and projects. This issue 

is of particular importance in relation to the manage-

ment of the development of physical education and 

sports organizations and organizations of general 

sports or educational focus. Specialists in profes-

sional sports activities, both individually and in group 

interaction, transmit values that are significant for so-

ciety - the value of sports, a healthy lifestyle, striving 

for success, team spirit, achieving results, etc. This 

is impossible without developed leadership qualities. 

It follows that today the state needs strong and spir-

itually developed leaders who can lead. The strategic 

priority of the state youth policy is to create conditions 

for the development of a harmonious personality. It is 

important to support the prosocial activity of students 

through the factors of life values and the development 

of leadership qualities, especially among future lead-

ers of physical education and sports organizations, 

forming the values of unity, a healthy lifestyle and 

career achievements of students. Leaders solve not 

only organizational problems, but also social ones in 

the context of how youth is educated in sports, where 

responsibility, leadership qualities, willpower and the 

ability to work, especially in a team, are formed. Lead-

ership is a characteristic feature of a person in the 

ability to influence people individually and society as 

a whole, directing their efforts and interest to achieve 

the goals of the group, believed J. Maxwell [4]. A 

leader is a person who plays a key role in managing, 

controlling and changing the activities of group mem-

bers to achieve common goals. The basis of leader-

ship in the domestic understanding is the process of 

interaction that occurs between the leader, who is the 

most influential member of the group, and the rest of 

the group members who do not have such a status [7]. 

The leader demonstrates a model of behavior, there-

fore the most important area of training and education 

of the generation is the development of prosocial ac-
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tivity. Prosocial behavior is a type of social voluntary 

behavior designed to benefit society. Leading a per-

son seems to be a rather labor-intensive and stress-

ful process, directing followers to implement socially 

useful goals, therefore it is important for a leader to 

form a value-semantic professional self-concept [5]. 

The domestic scientist B.P. Tugarikov approached the 

understanding of values from the side of benefit. He 

understands values as those phenomena that bring 

benefit to the individual and contribute to the satisfac-

tion of needs [8].

Objective of the study was to determining the 

nature, extent, and hierarchy of leadership abilities 

and life priorities of future leaders in sports-oriented 

organizations is a crucial aspect in fostering their pro-

social engagement.

Methods and structure of the study. The re-

search was conducted at the Moscow Pedagogical 

State University, Institute of Physical Culture, Sports 

and Health, among master's students. Research 

methods: «Morphological test of life values» (V.F. Sop-

ov, 2001), «Diagnostics of leadership abilities» (R.V. 

Nemov, 2001), «Self-assessment of leadership style» 

(T.V. Bendas, 2006), methodology for studying proso-

cial behavior (D.V. Sochivko, 2019).

Results of the study and discussion. As a result 

of the study of value orientations of future managers of 

sports-oriented organizations, we found that the prior-

ity position is occupied by the values of family (Note. M 

is the average value) (M = 4,33), health (M = 4,29) and 

career (M = 4,26), fame (M = 4,20), material security 

(M = 3,8). As for prosocial behavior, we determined that 

master's students have a high level of empathy (M = 

13,2), altruism (M = 11,8) and narcissism (M = 10,4). It 

was revealed that students have an average expression 

of leadership qualities (M = 29,5), and the priority for 

them is the socio-emotional leadership style (M = 4,2). 

This means that students are focused on human rela-

tions even in the production process and are quite ca-

pable of taking leadership positions and demonstrating 

to others their moral values of health, family and career 

aspirations. Future leaders of sports organizations are 

open, ready to help and show empathy to others, but at 

the same time tend to focus on their own personality. 

Using correlation, the following relationships were de-

termined: the higher the degree of expression of lead-

ership qualities of the subjects, the higher the tendency 

to empathy (Note: p-level of significance) (p=0,624) 

and altruism (p=0,581); the lower the subjects assess 

the value of material security, the higher their tendency 

to narcissism (p=0,608) and social anxiety (p=0,541); 

the higher the students assess their leadership abilities 

in a business leadership style, the higher the tenden-

cy to manipulativeness (p=0,617). Future leaders can 

convey these value orientations in the process of inter-

action with colleagues, clients of different age groups.

Сonclusions. The study has proven the relation-

ship between the level of development of leadership 

skills, life values and features of prosocial behavior 

of future leaders of sports-oriented organizations. 

This means that future leaders will be able to take re-

sponsibility, correctly prioritize the planning of tasks 

of sports-oriented organizations, correctly convey 

the essence and values that are most significant for 

sports activities in working with children and adults to 

the team of coaches. The results of the study can be 

useful for teachers in preparing students, specialists 

in the field of physical education, sports and health, as 

well as employees of the psychological and pedagogi-

cal service of educational and sports organizations.
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Abstract
Objective of the study was to theoretically, to create and substantiate a plan for training student teams in competitive 
sports, both at the amateur and professional level.
Methods and structure of the study. The methods employed were theoretical and sociological research methods, as well 
as strategic planning. The theoretical methods included: studying specialized scientific and methodological literature and 
regulatory documents; constructing a model of the subject; employing the structural and functional approach; describing 
and comparing; analyzing theoretical solutions and verifying the feasibility of resolving contradictions.
The sociological method involved conducting an expert survey among 48 professionals from higher education institutions, 
who were asked to share their insights on the strategic directions for training student sports teams in competitive sports.
The strategic planning method involved conducting a SWOT analysis, which involves identifying the factors within and 
outside the environment of the subject under study.
Results and conclusions. From a managerial perspective, the crafted strategy encompasses objectives, milestones, and 
anticipated outcomes. Through the application of theoretical and sociological research techniques, as well as strategic 
planning, the elements of a comprehensive management plan for preparing student teams in competitive sports within the 
framework of amateur and professional sports have been devised and validated.

Keywords: : mass and professional sports, student sports, sports games, sports team, management, player training.

Introduction. In accordance with the approved no-

menclature and passport of scientific specialties (Order 

of the Ministry of Science and Higher Education of the 

Russian Federation dated February 24, 2021 No. 118), 

research in the field of student sports relates to the 

theory and methodology of sports. According to the ap-

proved concept and methodological recommendations 

for the development of student sports in the Russian 

Federation for the period up to 2025, it is developing in 

the context of mass and professional sports, which re-

quires constant scientific and practical substantiation1 2. 

1 Ob utverzhdenii kontseptsii razvitiya studencheskogo sporta v 
Rossiyskoy Federatsii na period do 2025 goda. Prikaz Ministerstva sporta 
Rossiyskoy Federatsii ot 21 noyabrya 2017 goda №1007. Available at: htt-
ps://docs.cntd.ru/document/555766975

2  Metodicheskiye rekomendatsii po razvitiyu studencheskogo sporta v 
Rossiyskoy Federatsii. Utverzhdeno Minobrnauki Rossii 01.12.2023, Mins-
portom Rossii 05.12.2023, Minprosveshcheniyem Rossii 04.12.2023. Avail-
able at: https://legalacts.ru/doc/metodicheskie-rekomendatsii-po-razvitiiu-
studencheskogo-sporta-v-rossiiskoi-federatsii/

Sports games, which are the object of research, 

are included in the general strategy for the develop-

ment of student sports, which requires scientific jus-

tification for the need to form sports teams and their 

effective training at the university [1-3]. Within the 

framework of mass sports, such types as basketball, 

volleyball, football, etc., solve many pedagogical and 

social problems, among which the leading place be-

longs to involving students in systematic classes, sat-

isfying the need for physical activity, acquiring positive 

emotions and fostering a sense of collectivism, as well 

as strengthening the vital systems of the body. Sports 

games at the university can also solve the problems 

of professional sports, which consist in the effective 

preparation of a sports reserve for professional teams, 

as well as the implementation of sports skills in com-

petitive activities, which determines the achievement 

Received by the editorial office on  20.08.2024
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of high sports results. Thus, the available program and 

regulatory documentation, as well as the analysis of 

the opinions of specialists in the field of student sports 

indicate the presence of contradictions between the 

need to develop an effective strategy for manag-

ing the preparation of student sports teams in game 

sports and the weak scientific and methodological 

justification of these issues in the system of mass and 

professional sports.

Objective of the study was to theoretically, to cre-

ate and substantiate a plan for training student teams 

in competitive sports, both at the amateur and profes-

sional level.

Methods and structure of the study. The meth-

odological techniques were theoretical and socio-

logical methods of research, as well as the method of 

strategic planning. Theoretical methods of research 

included: analysis of special scientific and method-

ological literature and program and regulatory docu-

mentation; construction of an object model; structural 

and functional method; description and comparison; 

analysis of theoretical solutions, verification of the 

possibility of eliminating contradictions. The socio-

logical method was an expert survey of 48 specialists 

of higher education institutions, who were asked to ex-

press their opinion on the strategic directions of train-

Strategy for managing the preparation of student teams in game sports within the framework of mass and 
professional sports
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ing student sports teams in team sports. The strategic 

planning method involved the use of SWOT analysis, 

which consists in identifying factors of the internal and 

external environment of the object under study.

The proposed methodology made it possible to 

generalize and present a strategy for managing the 

system of training student teams in team sports within 

the framework of mass and professional sports.

Results of the study and discussion. According 

to management theory, any strategy should provide 

for the presence of a goal, objectives, stages of imple-

mentation and expected results. In this regard, using 

theoretical and sociological research methods, as well 

as the method of strategic planning, the components of 

the general plan for managing the preparation of stu-

dent teams in game sports in the context of mass and 

professional sports were developed and substantiated.

The target component of the strategy for managing 

the preparation of a sports team within the framework of 

mass sports should ensure the achievement of health 

improvement of young people, increasing the signifi-

cance of the sport for personal development. In profes-

sional sports, the goal of the management strategy is to 

achieve high-quality training of athletes for professional 

teams and their participation in competitions.

The tasks, as a component of the strategy under 

consideration in mass sports should be solved: attract-

ing the maximum number of students to systematic 

classes; increasing the level of training, strengthen-

ing health and moral and volitional qualities; activating 

the educational and educational function of student 

sports. The implementation of the strategy within the 

framework of professional sports solves completely 

different problems, such as: selection and orientation 

of the most promising athletes; optimization of the 

system of training of the sports reserve; improvement 

of the system of student competitions. 

Achieving the goal and solving the tasks of the 

strategy is determined by holding four stages: organi-

zational, diagnostic, formative and evaluation. Within 

the framework of the organizational stage, an impor-

tant component of mass and professional sports train-

ing of a student team in game sports is high-quality 

logistical support of classes, as well as the presence 

of a training plan in the short-term and long-term. The 

diagnostic stage in mass sports is aimed at study-

ing the needs and interests of students, analyzing 

sports readiness and determining the prospects for 

specialized classes. In professional sports, the di-

agnostic stage of the strategy includes studying the 

components of sports readiness, analyzing competi-

tion results, assessing readiness to withstand com-

petition. The results obtained during the diagnostic 

stage are the basis for the formation of rational and 

effective motor actions, incentives and positive emo-

tions through mass sports, as well as strengthening 

the main systems of the body. For professional sports, 

the formative stage of the strategy for managing the 

training of student teams in game sports includes im-

proving athletic skills; increasing the professionalism 

of the coaching staff; scientific and methodological 

substantiation of the training system. The assessment 

stage allows determining in the context of mass sports 

the satisfaction of needs for physical activity, the level 

of health and physical fitness in the process of playing 

sports games. In professional sports, the assessment 

stage of the strategy under consideration is aimed at 

analyzing the achievements of high sportsmanship in 

the chosen sport. The implementation of all stages is 

expressed by the component «expected results». In 

mass sports, they are determined by the formation of 

a stable interest in systematic training and personal 

qualities. In professional sports – by maximum sports 

results and the inclusion of the player in the club. 

Achieving the expected results determines the fulfill-

ment of the goal and the solution of the tasks.

Сonclusions. The developed, generalized and sub-

stantiated strategy for managing the preparation of a 

student team in game sports is a completely new ap-

proach that meets the needs and demands of students, 

and also fits into the concept of developing mass and 

professional sports in the Russian Federation.
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Abstract
Objective of the study was to process of determining and validating the essential metrics that enable the evaluation of the 
success of physical education initiatives at the local government level.
Methods and structure of the study. The research employed a combination of methods, including participant observation, 
expert evaluation, and mathematical statistical analysis. The empirical data encompassed a set of criteria and ten indicators 
of physical fitness, which are commonly used at the municipal level. A questionnaire was created for experts to assess the 
importance of these criteria for evaluating the success of physical education initiatives at the municipal level. The criteria 
were ranked based on their average score (median), the degree of consensus among experts (interquartile range), and the 
first quartile.
Results and conclusions. Assessing the efficacy of physical education necessitates a comprehensive approach that 
encompasses both quantitative and qualitative metrics. The research underscores the importance of developing initiatives 
to foster physical culture and sports, which entails organizing informational campaigns to raise public awareness about the 
significance of physical activity. Hosting sports festivals and other events can greatly contribute to this endeavor.
The key metrics are: the number of children and adolescents aged 6-15 who participate in sports programs on a regular 
basis.
The proportion of residents who have achieved the standards set by the All-Russian Physical Culture and Sports Complex 
«Ready for Work and Defense» (GTO). The percentage of the population actively engaged in physical education and sports 
compared to the total population. These metrics directly impact the physical activity levels of the population at the municipal 
level.

Keywords: indicator, assessment, efficiency, physical education, sport, municipal level.

Introduction. The effectiveness of the implementa-

tion of municipal policy in the field of physical culture 

(PC) is becoming an increasingly important task in the 

context of modern challenges and changes in society. 

At the current stage of development of society, physi-

cal culture and sports are becoming not only important 

components of a healthy lifestyle, but also significant 

elements of state policy. In the context of globaliza-

tion and rapid changes in the socio-economic sphere, 

the issue of the effectiveness of the implementation of 

physical culture and sports programs is becoming es-

pecially relevant. Municipalities occupy a central place 

in creating conditions for sports, providing access to 

the necessary infrastructure, modern educational pro-

grams and the organization of sports events [1]. This 

requires a systematic approach to the organization 

and evaluation of physical culture within the municipal 

level, as well as the identification of key performance 

indicators for the functioning of the physical culture and 

sports system at the municipal level [2, 3].

The following are used as the main target indica-

tors at the municipal level:

1) The proportion of the population of the munici-

pality systematically engaged in physical culture and 

sports from the total number; 

2) The number of children, adolescents and young 

people involved in physical education and sports sec-

tions, clubs, sports schools;

Received by the editorial office on  06.10.2024 
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Tukey's Range Schemes of Ranked Performance Criteria «Population Engagement in Physical Education»

3) The number of assigned sports categories;

4) The number of physical education and sports 

events.

Despite the identified target indicators, there is a 

problem in their systematic interpretation and assess-

ment of the effectiveness of management in this area 

of «physical education».

Objective of the study was to process of determin-

ing and validating the essential metrics that enable the 

evaluation of the success of physical education initia-

tives at the local government level.

Methods and structure of the study. The research 

used the method of included observation, expert as-

sessment, and methods of mathematical statistics. 

Criteria 

The number of children and adolescents aged 6-15 years who are systematically involved in 
sports schools

For residents of the city who have fulfilled the TRP standards

The proportion of the population systematically engaged in FKiS

Number of sports clubs in the municipality

For children and teenagers who receive an additional service. education in the field of FKiS

The number of official sports competitions attended by persons undergoing sports training in 
municipal sports schools

The number of children involved in physical education and sports activities

The increase in the proportion of the adult population systematically engaged in PCIs at the age 
of 18-79 years

The number of measures taken to test compliance with the TRP testing standards

Public involvement in physical education (FC)
S

c
o
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s
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The empirical material consists of one group of criteria 

and 10 indicators of physical education development 

typical for use at the municipal level. In the presented 

group, experts determined the priority of criteria for 

the development of physical education in the munici-

pality, in accordance with their order of analysis, where 

1 is the highest priority indicator, and 10th is the low-

est priority. A questionnaire on the topic «Determining 

the priority of criteria for assessing the effectiveness 

of physical education development at the municipal 

level» was developed for the experts. The ranking of 

criteria is carried out by ordering: by average assess-

ment (median – Me), by the cohesion of expert opin-

ions (interquantile range – IQR), by the first quartile 

(Q1). The results of the study will serve as a basis for 

developing recommendations for improving the situa-

tion in the field of physical education in municipalities.

Results of the study and discussion. To ob-

jectively assess the situation and identify key areas 

of development, we turned to experts in this field. A 

questionnaire on the topic of «Determining the Prior-

ity of Criteria for Assessing the Effectiveness of Physi-

cal Culture Development at the Municipal Level» was 

developed for the experts. The sample for the crite-

ria ranking study included 44 experts aged 22 to 67 

years, where the average age is Mage = 40,9 years 

and standard deviation SDage = 13,9; with experience 

from 1 year to 43 years (Mexperience = 15,4 years 

and SDexperience = 11,3); of which 59,1% are men; 

40,9% are women.

To visualize the data and understand the distribution 

of the research results, we will construct a Tukey span 

diagram for the ranked indicators of the criteria group 

"Population Involvement in Physical Culture" for assess-

ing the effectiveness of physical culture development 

management, where 1 is the highest priority indicator 

and 10 is the lowest priority. The data are presented in 

the figure.

The Tukey boxplot shows that each criterion was 

rated at both minimum and maximum by the experts. 

Each boxplot in this rating system ranges from first to 

tenth priority, indicating that each criterion was rated 

at both maximum (1) and minimum (10) priority by 

multiple experts. If there were only one expert who rat-

ed 1 or 10, this would be seen as an outlier, but there 

are no such cases in our analysis. It is also clear that 

the range of opinions among the experts does not dif-

fer significantly.

The most significant indicator is the number of 

children and adolescents aged 6–15 years (Me=4; 

IQR=3.25; Q1=3). The presence of a significant num-

ber of children in this age category opens up opportu-

nities for attracting new participants to sports events 

and developing infrastructure. On the other hand, the 

least significant criterion is the «number of events held 

to test the implementation of the GTO complex test 

standards» (Me=7; IQR=5; Q1=3). According to ex-

perts, this indicator should be used in assessing the 

development of physical culture last of all, since it does 

not reflect the real state of affairs in the field of "physi-

cal culture" and does not take into account the most 

important factors affecting the involvement of children 

and adolescents in sports. In addition, the number 

of tests may not correlate with the quality of physi-

cal fitness of the population. Thus, the data obtained 

confirm the need for a comprehensive approach to 

assessing the effectiveness of physical culture devel-

opment at the municipal level. It is necessary not only 

to take into account quantitative indicators, but also to 

pay attention to the quality of the events held and their 

accessibility for residents of the municipality.

Сonclusions. Assessing the effectiveness of phys-

ical education requires a comprehensive approach 

that includes both quantitative and qualitative indica-

tors. The study reveals the need to develop programs 

to popularize physical education and sports, which 

involves organizing information campaigns to raise 

public awareness of the importance of physical activ-

ity. Sports festivals and other events can significantly 

contribute to this process. The key indicators are: the 

number of children and adolescents aged 6-15 who 

regularly attend sports schools; the proportion of city 

residents who have met the standards of the All-Rus-

sian Physical Education and Sports Complex «Ready 

for Labor and Defense» (GTO); the proportion of the 

population regularly engaged in physical education 

and sports in the total population. These indicators di-

rectly affect the physical activity of the population at 

the municipal level.
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Abstract
Objective of the study was to pinpoint the unique aspects of implementing physical education and sports programs for 
children with autism spectrum disorder within an educational institution.
Methods and structure of the study. The process of examining and summarizing the implementation of physical education 
and sports programs for children with autism spectrum disorder is underway. The research focuses on children aged 9-10 
who attend both special (correctional) schools and mainstream schools.
Results and conclusions. The data collected during the testing demonstrate the physical fitness of children with autism 
spectrum disorder. There is a notable disparity between the examined parameters of children who participate in after-school 
activities and those who only attend regular classes. The outcomes of the experimental group, in contrast to the control 
group, improved for girls from 7% to 30% and for boys from 9% to 28%. This underscores the necessity of integrating 
extracurricular physical education and sports into the subject "Physical Culture" to specifically target the enhancement of 
motor skills, coordination, self-control of movements, and the ability to maintain a stable posture.

Keywords: physical education, children, autism spectrum disorder.

Introduction. An analysis of scientific papers 

studying the problems of physical development of 

children with autism spectrum disorder shows that 

regular physical activity can help reduce anxiety, im-

prove mood and increase the level of social interaction 

[1-3]. Many children of primary school age have un-

developed motor skills, the child does not know how to 

change body positions, step over obstacles, throw a 

ball, control movements, etc. To overcome problems 

with motor disorders, special exercises are recom-

mended aimed at developing motor skills and improv-

ing overall physical fitness. As a rule, many preschool 

children of this nosological group attend rehabilitation 

centers, but the experience of working in an educa-

tional organization is not significant. The organization 

of physical education within the educational process 

with children with autism spectrum disorder of school 

age has been studied only in correctional schools. 

The question remains open, what is the content of the 

means and methods of physical education, as well 

as the regulation of the load will be more effective in 

achieving optimal results of physical fitness.

Objective of the study was to pinpoint the unique 

aspects of implementing physical education and 

sports programs for children with autism spectrum 

disorder within an educational institution.

Methods and structure of the study. The analysis 

and generalization of the implementation of physical 

education and sports activities for children with autism 

spectrum disorder was conducted. The study involved 

children aged 9-10 years, attending educational or-

ganizations both in special (correctional) schools and 

general education schools.

Organized physical education and sports activities 

are aimed at restoring impaired motor functions of the 

body. Solving multi-aspect tasks of the educational 

process, physical education is aimed at mastering the 

basic content of training, developing the communica-

tive sphere, sensory perception for the implementa-

tion of full-fledged social connections. The program 

for the subject “Physical Education” consists of 80% 

of the compulsory part and 20% formed by the par-

ticipants of the educational process, in moderate 

and severe forms of the disease, the ratio of parts 
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changes (70-30%, 60-40%). The selection of means, 

methods and methodological techniques depends on 

the mental state and motor experience of children. 

Autism spectrum disorder has individual typological 

features, since children’s locomotor functions are 

developed depending on the severity and manifesta-

tions of the disease (mild, moderate, strong and se-

vere). During classes, the teacher selects accessible 

game exercises using balls, skittles, gymnastic sticks, 

hemispheres, etc. The subject “Physical Education” is 

aimed at developing the child’s knowledge about his 

body (understanding the connection between bodily 

well-being and mood, his own activity, independence 

and autonomy); the capabilities and limitations of his 

physical functions, compensatory mechanisms, the 

ability to follow the rules of a healthy lifestyle, maintain 

a daily routine with the necessary health procedures, 

adhere to an individual diet and sleep; the permissible 

amount of physical activity, the attitude to maintaining 

and strengthening health. Mastering accessible types 

of physical education and sports activities allows you 

to join in outdoor games accessible to the child, devel-

ops basic physical qualities (strength, speed, endur-

ance, coordination, flexibility). As practice has shown, 

students with autism spectrum disorder are most of-

ten not adapted to the educational environment and 

are dependent on their parents. Difficulty interacting 

with people around them, especially if it is a class of 

25-30 students, which leads to the lack of opportu-

nity to engage in physical education. It is possible to 

compensate for the lack of physical activity through 

additional forms of physical education and sports ac-

tivities outside of school hours. However, it is also not 

advisable to completely isolate a child from the class, 

since the function of an educational organization is 

to socialize all children. Extracurricular activities con-

tribute to the correction and development of impaired 

functions, prevention of secondary deviations, optimi-

zation of social adaptation and integration of students 

due to physical and / or mental deficiencies. The re-

sult of the work is personal, subject and meta-subject 

universal actions. The personal result contributes to 

the formation of an attitude towards a safe, healthy 

lifestyle, the presence of motivation for creative work, 

work for results, a careful attitude to material and spir-

itual values. The meta-subject result is aimed at the 

ability to define a goal and find the most effective ways 

to achieve it. Subject results are focused on the for-

mation of initial ideas about the importance of physi-

cal education for strengthening human health (physi-

cal, social and psychological); the positive impact of 

physical exercise on human development (physical, 

intellectual, emotional, social); the ability to properly 

organize health-preserving life activities (daily routine, 

morning exercises, health activities, etc.). Taking into 

account the complexity of the nature of the disease, 

the skills are divided into four groups:

1. Developing the skill of systematically monitor-

ing one’s physical condition, the amount of physical 

activity, health monitoring data (height, body weight, 

etc.), indicators of the development of basic physical 

qualities (strength, speed, endurance, coordination, 

flexibility).

2. Understanding simple instructions during games 

and when performing physical exercises; mastering, 

in accordance with age and individual characteristics, 

accessible types of physical education and sports ac-

tivities.

3. Developing the ability to maintain a lifestyle ap-

propriate to age, needs and health limitations, main-

tain a daily routine with the necessary health proce-

dures, monitor one’s physical condition, the amount 

of physical activity in proportion to one’s own individu-

al health characteristics.

4. Ability to perform accessible types of move-

ments in physical education classes and outside of 

them, mastering basic movements (walking, run-

ning, jumping, climbing) to a degree accessible to 

each child, performing accessible types of exercises 

by imitation, by example, by verbal instructions, par-

ticipating in accessible outdoor games and activities, 

mastering accessible types of physical education and 

sports activities.

Results of the study and discussion. The work car-

ried out in educational organizations has shown that 

children with autism who are engaged in physical edu-

cation demonstrate better results in social and com-

municative interaction and social and everyday inde-

pendence. They adapt more easily to the educational 

environment. Maximum efficiency is achieved when 

using a structured program that includes both group 

and individual lessons, which emphasizes the impor-

tance of an individual approach. The testing results 

showed that all children have mild (5-24%) violations 

of motor-reflex functions. For example, functions as-

sociated with the coordination of simple and complex 

voluntary movements, or the execution of movements 

in a given combination. There is a moderate violation of 

the right-left coordination, visually guided movements 

associated with the control and coordination of simple 
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or isolated voluntary movements. The indicators of the 

primary and repeated testing are given in Table 1. The 

table shows that in the repeated testing, children in the 

experimental and control groups achieved positive dy-

namics.

When comparing the results of re -testing, a signifi-

cant increase in indicators in the experimental group is 

noted (Table 2). In the process of motor activity, affer-

ent information occurs in the cortical structures of the 

cerebral cortex, a holistic idea of   the spatial orienta-

tion, the projection of the body’s scheme, and control 

the position of the body with the movement of the eyes 

are created.

To compare two independent samples, the Mann-

Whitney method of mathematical processing of infor-

mation was used; when calculating the obtained data, 

the criterion value and the probability of difference be-

tween the obtained values   in the groups were deter-

mined. All control exercises showed a reliable change 

in the feature and are in the significance zone, that is, 

when comparing values, they are higher than the U-

empirical value.

Сonclusions. The experiment showed that chil-

dren with autism spectrum disorder find it difficult to 

perform precise tasks. Where the child does not make 

intellectual efforts, the result was higher, which is con-

firmed by the present study. This means that it will be 

more difficult for a child with autism spectrum disorder 

to master the educational program, so work on correct-

ing motor disorders should begin at an early age. For 

this category of children, it is necessary to strengthen 

work in the field of extracurricular physical education 

and sports activities aimed at improving motor-reflex 

and cognitive characteristics. Physical exercises have 

a versatility of motor actions, differing in structure and 

nature, providing an opportunity to engage in favorite 

ADAPTIVE PHYSICAL CULTURE

Table 1. Physical fitness testing indicators for 9-10 year old children with autism spectrum disorder
П/п Control exercises

(in points) 
Group of children with musculoskeletal disorders

Experimental Control

girls - 5 boys - 6 girls - 4 boys - 7

1 Static balance before 12,2±0,7 12,2±0,6 12,0±0,7 12,1±1,0

after 14,4±0,5 14,3±1,0 12,7±0,7 13,0±0,6

2 Dynamic balance before 4,0±0,5 4,0±0,5 3,7±0,4 4,1±1,4

after 4,3±0,5 4,7±0,4 4,0±0,1 4,3±0,7

3 30 m run before 1,0±1,0 1,8±0,4 1,3±1,0 1,1±0,8

after 3,0±0,5 3,2±0,4 1,7±0,4 2,9±0,3

4 6 min run before 1,5±0,75 1,3±1,0 1,3±1,0 1,7±1,0

after 3,25±0,6 3,2±0,6 1,7±0,4 2,25±0,6

5 Shuttle run before 1,0±1,0 1,8±0,4 2,0±0,0 1,7±0,5

after 3,0±0,5 3,2±0,6 2,3±0,4 2,8±0,3

6 Pull-ups while hanging  
on a low bar

before 1,0±1,0 1,8±0,4 1,3±1,0 1,0±1,0

after 3,25±0,6 3,2±0,4 2,7±0,4 2,25±0,6

7 Long jump from a place before 1,0±1,0 1,7±0,5 2,0±0,0 1,0±1,0

after 3,0±0,5 3,3±0,4 2,3±0,4 2,25±0,6

Table 2. Dynamics of physical fitness testing indicators for 9-10 year old children with autism spectrum 
disorder

№
Control exercises

(in points)

girls
Δ%

boys
Δ%ex. gr.

5 pers.
cont. gr.
4 pers.

ex. gr.
5 pers.

cont. gr.
6 pers.

1 Static balance 14,4±0,5* 12,7±0,7 14 14,3±1,0 13,0±0,6 10

2 Dynamic balance 4,3±0,5* 4,0±0,1 7 4,7±0,4 4,3±0,7 9

3 30m run 3,0±0,5 1,7±0,4 23 3,3±0,4 2,25±0,6 28

4 Shuttle run 3,0±0,5 2,3±0,4 30 3,2±0,6 2,8±0,3 14

5 Pull-ups while hanging on a low bar 3,25±0,6 2,7±0,4 20 3,2±0,4 2,25±0,6 28

6 Long jump from a place 3,0±0,5 2,3±0,4 30 3,2±0,4 2,9±0,3 10
at p≤0,05 (* – significant differences between groups).
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types of motor activity, have a health and correction 

effect. The complexity of the use of physical education 

tools and methods contributes to the targeted support 

of optimal results of physical fitness.
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Introduction. Over the past decades, an inclu-

sive approach to the implementation of volunteer pro-

grams for sports events has been actively developing 

thanks to international projects in the field of physical 

education and sports. Organizers of sports events 

support people with disabilities and help them in self-

realization within the framework of Olympic (sports) 

volunteering. «Volunteering for All» is the motto of vol-

unteer programs for international sports projects.

Objective of the study was to thorough examina-

tion of both domestic and international volunteer ini-

tiatives for sporting events that include individuals with 

disabilities.

Results of the study and discussion. Currently, 

the sphere of physical culture and sports is consid-

ered one of the priority topics of the social agenda of 

the volunteer movement and accumulation of volun-

teer labor. A special contribution to the popularization 

of the ideas of inclusion, equality and tolerance was 

made by the volunteer program for training sports 

volunteers for the XXX Summer Olympic Games and 

XIV Paralympic Games in London in 2012. The Organ-

izing Committee took the path of adapting the volun-

teer program taking into account the characteristics of 

people with disabilities. For example, the communica-

tion campaign for this target audience of the volunteer 

corps started 7 weeks earlier, on July 27, 2010, than 

for volunteers without health restrictions. According to 

the organizing committee, more than 8 thousand peo-

ple with disabilities applied to participate in the work of 

the 70-thousand volunteer corps of the sports event. 

At the selection stage, 3500 people with disabilities re-
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Abstract
Objective of the study was to thorough examination of both domestic and international volunteer initiatives for sporting 
events that include individuals with disabilities.
Methods and structure of the study. A theoretical examination of scholarly and methodological publications on the 
topic has been conducted. Employing a range of theoretical approaches, the authors have thoroughly examined the issue 
of integrating individuals with disabilities into the realm of sports volunteering. Through the application of methods such 
as systematization and comparative analysis, the authors were able to pinpoint the fundamental strategies employed by 
organizers of large-scale sporting events when implementing inclusive volunteer programs that involve individuals with 
disabilities.
Results and conclusions. At present, the area of physical culture and sports is regarded as a crucial issue on the social 
agenda of the volunteer movement and the accumulation of volunteer work. The article provides an analysis of the volun-
teer programs of the organizing committees of international mass sporting events, with a focus on attracting volunteers 
with disabilities and organizing work with them. The article presents the findings of a study conducted by domestic and 
international researchers on the assessment of the involvement of individuals with disabilities in voluntary activities in the 
field of physical culture and sports. Based on these findings, a list of recommendations has been developed to enhance 
the practice of participation of individuals with disabilities in domestic sports volunteering.
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ceived an offer to become a volunteer for the games, 

which amounted to 5% of the total number of volun-

teer assistants of the large-scale event.

At the end of the Olympic and Paralympic Games, 

the author’s team S. Darcy, Simon, Tracey J., Angel 

M., with the support of the International Paralympic 

Committee, held an online survey of 786 volunteers 

with disabilities-participants in the event, which made 

it possible to create a profile of voluntary assistants 

[3]. Of the respondents, 15,6 % are volunteers with 

violation of the musculoskeletal system, 2,2 %-with 

visual impairment, 4,8 % with hearing problems. The 

main age of volunteers-disabled games was in the 

range from 55 to 64 years. As for the employment of 

volunteers with disabilities, the authors of the study 

noted that the most volunteers of the games were 

among working citizens – 41,5 %, 21,5 % pension-

ers are in second place, then there are respondents 

with partial employment (part – time mode), In fourth 

place, student youth - among it, 6,6 % of voluntary as-

sistants, followed by unemployed citizens, but in an 

active search for work – 6,2 %. 4,7 % of the partici-

pants in the online survey chose the position «Another 

answer option». 86,8% of volunteers had the experi-

ence of volunteering behind the «shoulders». Accord-

ingly, 13,2% did not have such experience. Of the total 

number of respondents, 63,5% of disability volun-

teers were involved in the Olympic Games and 46,8% 

worked out their shifts at the Paralympic Games. In 

most cases, as the analysis of respondents showed, 

volunteers were involved in the following functional ar-

eas of activity: «transport» (24,6 %), «Work with spec-

tators (visitors)» (16,9 %), «Safety» (10, «Safety» (10, 

«Safety» (10, «Safety» (10,5 %) [3].

It was this volunteer program of the event that laid 

the foundation for modern volunteer management in 

working with disabled people. For example, the or-

ganizers paid special attention to the creation of a 

barrier-free architectural environment, the structure 

of space in the territory of a sports event, the presence 

of free space, the absence of obstacles to the follow-

ing volunteers with disabilities along the main routes of 

movement on sports facilities.

In 2011, an ambitious task was set to the ANO 

«Sochi 2014» organizing committee: in 3 years to 

prepare a 25,000-strong qualified volunteer corps, 

guided by the principles of diversity and inclusion. The 

implementation of the volunteer program provided for 

the creation of 26 volunteer centers on the basis of 

higher educational institutions, and only the profile of 

the activities of two centers of Moscow State Univer-

sity named after Sholokhov and the Russian State So-

cial University (hereinafter – the Russian State Social 

University) was associated with the preparation of vol-

unteers for the XXII Olympic and XI Paralympic winter 

games of 2014 in Sochi. The International Paralympic 

Committee provided directors of the training centers 

for the necessary methodological and consulting sup-

port in matters of the participation of disabled people 

in a sporting event, training and seminars were held 

[1].

In 2013, employees of the Volunteer Center of the 

Russian State Social University initiated an applied 

study of candidates for volunteers with disabilities 

[2]. According to the results of the survey, the gender 

asymmetry of volunteers of the sports event was iden-

tified. 64,8 % of respondents accounted for men and 

35,2 % for women. In the age structure of the target 

audience, a group from 26 to 38 years (70,6 %) pre-

dominated. As for the family status of candidates for 

games, the largest percentage indicator accounts for 

people with disabilities who are not married. As shown, 

the results of the survey, its participants had different 

experience in the practice of socially significant ac-

tivities. 44,7 % of respondents announced the lack of 

experience in volunteer groups, but at the same time 

expressed a desire to acquire it in the near future. The 

leading motives of volunteer activities in the role of vol-

unteers of the games were «the desire to be involved 

in the common cause», «help to other people», «self –

realization», «leisure organization» and «acquaintance 

with interesting people». According to the results of 

the qualifying stage of the ANO Organizing Commit-

tee «Sochi 2014», about 100 people with disabilities 

became part of a large volunteer game team, each of 

which worked at least 13 shifts. The functionality of in-

clusive volunteers varied from streaming in the Olym-

pic Park, including the creation of a positive mood, 

meeting, guests' wires at the airport and at the sta-

tion, before helping in the organization of the zone for 

honored guests at the objects of the event and work 

on information racks, stands with spectators and the 

audience and Fans in stadiums. On the eve of games 

in test competitions in 2012-2013. The functionality of 

volunteers with disabilities was worked out.

The road map of the candidate with disabilities in 

the Games volunteers from the registration procedure 

to participation in the event itself can be presented as 

follows: filling out online questionnaires, testing (per-

sonal questionnaire, test for determining the level of 
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ownership of English), interviews (interviews), training 

and orientation, conclusion of contractual Relations 

with ANO «Organizing Committee of Sochi – 2014», 

direct work in the functional direction at the sports fa-

cilities of the event event.

The games in Sochi were followed by a series of 

sports events that popularize people with disabilities in 

event projects. Thus, the team of 480 volunteer corps 

of the XVIII Winter of the Surdlimysk Games included 

hearing disabilities, who provided the organizers with 

invaluable assistance in meeting athletes and guests 

at the airport, navigation, receiving accreditation and 

when checking the hotel.

Another volunteer program of the FIFA 2018™ 

World Cup, held in Russia, made a bet on the partici-

pation of people with disabilities, emphasizing special 

images that the presence of disability in the candidate 

could not affect the decision when they are selected in 

the volunteer corps of a sports event. The only restric-

tion for volunteers is age. The selection in volunteers 

based on the results of testing was carried out among 

all candidates, including with disabilities, on general 

conditions.

In conclusion, we note that the qualitatively new in-

tegration of people with disabilities, the destruction of 

false stereotypes become the priority tasks of the vol-

unteer programs implemented by large – scale sports 

events.

Сonclusions. In general, as the analysis showed, 

volunteer programs served as a catalyst for the de-

velopment of inclusive volunteering, expanding the 

boundaries of participation and practice of using 

volunteer work of people with disabilities. Today, not 

a single significant mass sporting event takes place 

without the participation of disabled volunteers. How-

ever, there is no need to talk about the large-scale in-

clusion of people with disabilities in the field of sports 

and physical education on a voluntary basis. In this re-

gard, we have formulated a list of measures to expand 

the practices of participation of people with disabilities 

in domestic sports volunteering:

– creation of a barrier-free environment at sports 

facilities and in places where sports events are held;

– adaptation of all stages and processes of working 

with people with disabilities, from establishing a com-

munications campaign, recruiting procedures, organ-

izing training and education;

– implementation of support programs (individual 

and supportive) for people with disabilities before and 

during volunteer shifts;

– conducting trainings for sports event staff and 

volunteers without health restrictions on issues of 

tolerance, understanding of disability, as well as the 

specifics of interaction with volunteers with different 

noosologies.
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Introduction. The set of competencies of any em-

ployee is currently represented not only by special (pro-

fessional) competencies (hardskills), but also by gen-

eral cultural and general professional competencies 

(softskills). Recently, a stable trend has been noted in 

the labor market that professionals with highly devel-

oped softskills are the most in demand. It seems that 

the central new formation of a competitive specialist is 

the ability to effectively solve professional problems in 

new or changing conditions of instability of the modern 

world, which actualizes the need for mastering profes-

sional flexibility. The process of forming professional 

flexibility can be carried out in two trajectories and, 

accordingly, have different features. The first is during 

the period of training of a specialist in an educational 

institution, which is distinguished by a purposeful and 

controlled nature. The second is during the direct per-

formance of professional activities - spontaneously and 

discretely. The first option seems more effective when 

focusing special attention on the formation of profes-

sional flexibility in the educational environment of the 

university. It is worth emphasizing that in modern peda-

gogical science a certain layer of research on profes-

sional flexibility has already been formed [1, 3-8], but 

meanwhile there are few studies that reveal the specif-

ics of the formation of this personality trait in the pro-
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Abstract
Objective of the study was to determine the educational requirements and methods for developing the adaptability of a 
future professional in the field of adaptive physical education.
Methods and structure of the study. The success of the technology for cultivating professional adaptability in future 
professionals in the field of adaptive physical education is contingent upon the fulfillment of certain pedagogical require-
ments: the implementation of a specially designed program for fostering professional adaptability within the framework 
of the educational process for training professionals in adaptive physical education; the integration of dynamic teaching 
and nurturing methods and techniques into the educational process, such as workshops, group discussions, strategic 
planning, scenario analysis, case studies, and more; ongoing assessment of professional adaptability development; and 
considering the unique characteristics of students when devising strategies for personal professional growth.
To validate the theoretical findings, a practical investigation was carried out, involving 42 students enrolled in the Bach-
elor's program 49.03.02 «Physical Education for Individuals with Disabilities» at the I.A. Bunin Yelets State University.
Results and conclusions. The implementation of a practical-oriented curriculum, underpinned by specific pedagogi-
cal principles, within the context of active learning methods, not only enhances the overall quality of these professionals' 
education, but also equips them with the skills necessary to thrive in the dynamic professional landscape of the future, 
where the demands for specialists are constantly evolving.
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cess of professional training of specialists in adaptive 

physical education [2]. At the same time, the studies 

of the above-mentioned authors allow us to determine 

with a fairly large share of specificity that professional 

flexibility of a future specialist in the field of adaptive 

physical education should be understood as an inte-

gral new formation of a professional, representing the 

integrity of certain personal qualities (activity, lability, 

professional motivation, the need for self-realization 

and self-development, etc.) and professional compe-

tencies in the field of pedagogical activity when work-

ing with children and adolescents with health problems, 

which in collaboration are able to ensure the mobility of 

a specialist in the professional space.

Objective of the study was to determine the edu-

cational requirements and methods for developing 

the adaptability of a future professional in the field of 

adaptive physical education.

Methods and structure of the study. The technol-

ogy of developing professional flexibility of future 

specialists in the field of adaptive physical education 

included a sequence of motivational-target, activity-

based, and reflexive-diagnostic stages. The motiva-

tional-target stage is aimed at strengthening students' 

motivation to study in the chosen profile, interest in 

future professional activity, and developing a strategy 

for their growth as a professional. Work at the activity-

based stage was carried out comprehensively in the 

educational environment of the university and simul-

taneously in several areas: psychological – creating a 

comfortable atmosphere for students, acquiring skills 

for constructive interaction with people; pedagogical 

– providing various opportunities for professional de-

velopment, defining strategic goals for further self-im-

provement as a professional; scientific and practical – 

organizing and implementing an effective educational 

process for students in accordance with the latest sci-

entific achievements and trends in the modern labor 

market; social – mastering the skills of adaptation and 

communication in professional activity. The main pur-

pose of the reflexive-diagnostic stage is aimed at the 

student's reflection of his personal characteristics and 

level of readiness as a professional. The effectiveness 

of the technology for developing professional flexibil-

ity in future specialists in the field of adaptive physi-

cal education is determined by the implementation 

of several pedagogical conditions: the implementa-

tion of a specially developed program for developing 

professional flexibility in the educational process of 

training specialists in adaptive physical education; the 

introduction of active forms and methods of teaching 

and education into the educational process: trainings, 

brainstorming, foresight, analysis of specific situa-

tions, case studies, etc.; continuous monitoring of the 

development of professional flexibility; taking into ac-

count the individual characteristics of students in de-

termining the paths of professional self-development.

In order to confirm our theoretical conclusions, 

an empirical study was conducted with the participa-

tion of 42 students in the bachelor's degree program 

49.03.02 Physical Education for People with Disabili-

ties (Adaptive Physical Education) of the Federal State 

Budgetary Educational Institution of Higher Education 

«Yelets State University named after I.A. Bunin».

The study uses an integrated approach to diag-

nosing the professional flexibility of students - future 

specialists in the field of adaptive physical education. 

For the reliability of the obtained results, the diagnos-

tics of the level of professional flexibility development 

was carried out according to psychological and social 

criteria. The set of used assessment tools for each of 

the criteria allowed us to determine the students' lev-

el of development of personality lability, adaptability, 

reflexivity, professional self-development competen-

cies according to the psychological criterion, and the 

level of social adaptation, goodwill, sociability, stress 

resistance, and tact according to the social criterion.

The representativeness of the research results is 

determined by the observance of comparable indica-

tors of the general and sample combinations. When 

determining the composition of the sample combi-

nation, the calculation of the numerical indicator was 

made on the basis of the following formula, which al-

lows justifying the representative sample:

 where – n is the sample size; N is the size of the total 

combination; W is the fraction of the phenomenon under 

study (0,25); D is the permissible sampling error (signifi-

cance coefficient = 0,05); t is the confidence coefficient 

= 2 (if the frequency of probability of use = 0,954).

Results of the study and discussion. We carried out 

experiential training during the 2nd-4th years of study, 

during which the program for developing students' pro-

fessional flexibility that we had developed was imple-

mented. The program allowed us to develop key char-

acteristics of professional flexibility in a comprehensive 

manner. Thus, a number of seminars were devoted to 

the specifics of compiling and using an individual map 

for each student to build a specific path of professional 

ADAPTIVE PHYSICAL CULTURE



71http://www.tpfk.ru

self-development, taking into account personal quali-

ties and interests; identifying individual difficulties in 

developing oneself as a professional; determining spe-

cific measures to overcome them commensurate with 

changes in the requirements of the labor market and 

the professional environment. When conducting semi-

nars, it was mandatory for them to be practice-oriented. 

This was achieved through the participation of invited 

specialists, students completing practical assignments 

on the relevant topics, solving cases, and playing out 

professional situations (roleplaying). It was important 

to discuss the possible modernization of the profes-

sional standard in connection with changes in society 

and the needs of the target audience, and accordingly, 

students had to offer their creative ideas for the imple-

mentation of new methods and technologies that can 

improve the efficiency of practical work of specialists in 

the field of adaptive physical education. Of course, we 

have presented here only a few examples that indicate 

the vector of our activities, but we consider it important 

to note that, in general, the technology for developing 

the professional flexibility of a future specialist in the 

field of adaptive physical education was built with the 

help of immersing the student in professional activities 

through the accumulation of experience in behavior 

and constructive actions in response to new profes-

sional conditions or tasks, finding non-standard solu-

tions that go beyond the usual approaches.

We will clearly demonstrate the results of the positive 

dynamics of the development of professional flexibility 

of students - future specialists in the field of adaptive 

physical education - in a diagram showing the relation-

ship between the data of the ascertaining and control 

experiments (see figure).

The level of development of professional flexibility 

in future specialists in the field of adaptive physical 

education

Сonclusions. Thus, targeted work on the forma-

tion of professional flexibility of future specialists in the 

field of adaptive physical education is determined not 

only by the exceptional importance of the professional 

field of these specialists, but also by current trends in 

the labor market. The implementation of a practice-

oriented program based on the pedagogical condi-

tions we have defined using active teaching methods 

allows both, in general, to improve the quality of train-

ing of these specialists and specifically make them 

more competitive in their future professional activities 

in a rapidly changing world, where the requirements 

for specialists are constantly being transformed.
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Introduction. Sports are not only a form of 

physical activity but also an opportunity for self-de-

velopment. Physical culture strengthens personal 

qualities and helps overcome challenges. It also cul-

tivates essential values such as honesty and respect 

not only for oneself but also for opponents. Physi-

cal culture and sports not only help students stay 

healthy but also shape their personality, attitude to-

ward life, and understanding of the importance of 

balancing mental and physical development. Sports 

develop determination and self-control, influencing 

various aspects of life [1].

The aim of the study is to determine the influence 

of physical culture and sports on the formation of 

moral and ethical qualities in students.

Methods and Organization of the Study. The 

study involved 100 students (56 males and 34 fe-

males) from the 2nd to 4th years of DSTU. During 

the survey, which was divided into three sections, 

the following objectives were addressed:

1. To identify students' attitudes toward physical 

culture and sports.

2. To determine the impact of physical activity on 

students' emotional health.

3. To assess the influence of physical activity on 

students' emotional and moral qualities.

Results of the Study. Regarding the first objec-

tive, survey data revealed that 68% of students en-

gage in sports. The time allocated for physical cul-

ture and sports is shown in Figure 1.
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Abstract
Sport is not only physical activity, but also an opportunity for self-development. Physical education strengthens personal 
qualities and helps to overcome difficulties. Also, sport forms such important qualities as honesty and respect not only for 
oneself, but also for the opponent. Physical education and sport not only help students to be healthy, but also form our per-
sonality, attitude to life, the importance of balance between mental and physical development. Sport develops determina-
tion and self-control, which affect many aspects of life. The purpose of the study was to determine the impact of physical ac-
tivity on the emotional and moral qualities of students. The group of respondents consisted of 100 students of 1-3 courses of 
PGUPS. Regular exercise helps develop fairness, integrity, and respect for others. In addition, sports help develop discipline 
and self-discipline, which is important for success in both academic and professional life. Active participation of students 
in sports events helps them respect rules, be tolerant, and recognize diversity. Sports also strengthen moral fortitude and a 
sense of responsibility, which is important for a mature personality. Sports can also develop leadership skills and the ability 
to work in a team. It teaches decision-making and being honest and open to both oneself and others. To summarize, physi-
cal education and sports have a complex effect on the development of students' moral and ethical qualities, which ultimately 
contributes to their personal growth and the formation of social skills.
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 Figure 1 - Time Allocated for Sports

When asked, "What is most important to you in 

sports?" responses were as follows (Figure 2): vic-

tory - 27%; participation - 17%; health - 35%; so-

cialization - 21%.

 

Figure 2 – Key Factors in Sports Participation

Furthermore, the question about changes in at-

titudes toward sports over time is shown in Figure 3.

 

Figure 3 – Attitudes Toward Sports Over Time

Responses to the question "What are your goals 

in engaging in physical culture?" were as follows: 

improving physical fitness - 35%; achieving sports 

results - 25%; entertainment and relaxation - 18%; 

social interaction - 22%.

The second section aimed to identify whether 

students see a connection between physical activity 

and their emotional state.

The question "Do you think regular sports im-

prove your mood?" gave the following results (Fig. 

4): yes, it improves - 66%; no, it does not affect 

- 9%, it worsens - 0%, I find it difficult to answer - 

25%.

 

Fig. 4 - The impact of sports on mood.

Then the question was about whether students 

think that physical activity helps them cope better 

with their academic workload, the answers were as 

follows: helps - 23%; does not help - 17%; some-

times helps - 13%; did not notice a connection - 47%.

Then there was the question "Does sports affect your 

sleep?» the result was as follows (Fig. 5): sleep better - 

44%; no change - 18%; sleep worse - 2%; not sure - 26%.

 Fig. 5 – The impact of sports on sleep.

The question of whether students believe that sports 

help them cope with stress gave the following results 

(Fig. 6): yes – 63%; no – 15%; sometimes – 22%.

 Fig. 6 – Does sport help to fight stress.

The final question in this block was “Does par-

ticipation in sport events help you feel like part of a 

team?” and the results were as follows: yes – 72%; 

no – 17%; difficult to answer – 11%.

Moving on to the third block of questions, we will 

pay attention to the moral and ethical aspects of 

physical education and sport. In this part, we will try 

to understand how regular sports and participation 

in sport events contribute to the formation of char-

acter, strengthening of will and development of such 

qualities as honesty, fairness and respect for oppo-

nents among students, whether they pay attention 

to this and, in their opinion, whether physical edu-

cation and sport have an impact on the formation 
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of these qualities. We will explore whether sport can 

become a platform for personality development and 

what moral lessons students can learn from sporting 

achievements and failures.

 Fig. 7 – Does sport develop a sense of fairness.

The question “Do you think that sport develops a 

sense of fairness?” showed the following results (Fig. 7): 

yes, definitely – 61%; perhaps, to some extent – 24%; 

no, I don’t think so – 6%; I find it difficult to answer – 9%.

The respondents were then asked whether partic-

ipation in sport influences their attitude towards in-

tegrity, the answers were: yes, I become more honest 

– 49%; no influence – 11%; I become less tolerant of 

dishonesty – 17%; did not notice any change – 23%.

To the question “Do regular sports activities in-

fluence your sense of responsibility?” the responses 

were increases responsibility – 78%; doesn’t affect 

– 21%; decreases responsibility – 1%.

The question “Does sports activity help in deci-

sion-making?” yielded the following results: yes – 

63%; no – 14%; sometimes – 23%.

When asked whether sports help them be more 

honest with themselves and others, students re-

sponded: yes – 66%; no – 12%; sometimes – 22%.

The question “Does sports improve your self-con-

trol?” yielded the following results: improves self-con-

trol – 71%; no effect – 18%; worsens self-control – 1%.

Regarding the development of leadership skills, re-

sponses were: yes – 47%; no – 20%; sometimes – 33%.

To the question “Do you believe sports foster a 

respect for laws and rules?” the responses were: 

yes – 76%; no – 3%; sometimes – 21%.

  Figure 8 – Influence of Sports on Respect for 

Rules and Discipline

When asked whether sports activities affect their 

overall moral resilience, the responses were: yes – 

74%; no effect – 24%; weakens moral resilience – 2%.

The question “Does sports activity affect your 

self-discipline?” received the following responses: 

yes, it improves – 39%; no effect – 15%; yes, but 

only on training days – 34%; unsure – 12%.

The final question in this section, “Does partici-

pation in sports influence your sense of fairness?” 

yielded the following results: strengthens the sense 

of fairness – 67%; no effect – 25%; unsure – 8%.

Conclusions. From the first section of ques-

tions, it can be concluded that most students en-

gage in sports, reflecting a high level of involvement 

in physical activity. However, only a small proportion 

(9%) engage in sports daily, while most prefer to 

exercise 2-3 times a week (28%) or less frequent-

ly. Health is the top priority (35%), but a significant 

number also value victory (27%) and socialization 

(21%). More than half (57%) have developed a more 

serious attitude toward sports over time, reflecting 

an increased understanding of its role in life.

From the second and third sections, it can be 

concluded that the majority of participants (72%) 

feel part of a team during sports events, highlight-

ing the importance of sports for social integration 

and team spirit development. These survey results 

highlight the importance of physical activity not only 

for physical but also for emotional health.

Regular exercise promotes fairness, decency, 

and respect for others. In addition, sports help de-

velop discipline and self-discipline, which is impor-

tant for success in both academic and professional 

life. Active participation of students in sports events 

helps them respect rules, be tolerant, and recognize 

diversity. Sports also strengthen moral fortitude and 

a sense of responsibility, which is important for a 

mature personality. Sports can also develop leader-

ship skills and the ability to work in a team. It teach-

es decision-making, honesty, and openness both 

to oneself and to others. To summarize, physical 

education and sports have a complex impact on the 

development of students' moral and ethical quali-

ties, which ultimately contributes to their personal 

growth and the formation of social skills.
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The purpose of the study is to identify the sub-

stantive aspects and organizational foundations of 

adult Taijiquan sports training.

Methodology and organization of research. Con-

tent analysis of literary sources; questionnaires. The study 

was conducted in Zhengzhou, Henan Province, China. A 

total of 117 specialists of various ages, genders, educa-

tion and sports qualifications took part in the survey.

Research results and conclusions. Currently, in 

the People's Republic of China (PRC), there is a fairly 

widespread involvement of the adult population in ac-

tive activities in various forms of physical culture. One 

of the directions is Taijiquan, which is considered by the 

adult population to a greater extent as an important fac-

tor of physical, spiritual and somatic well-being, as well 

as the formation of a certain lifestyle and lifestyle that 

meets the needs of the developing Chinese society. At 

the same time, as noted in a number of scientific stud-

ies, a unified approach to the content of adult Taijiquan 

sports training has not yet been developed, and some 

attempts to give an organizational form to such classes 

will not always be successful. It should also be noted 

that the fact established during the survey process is 

that the experience of the majority of specialists con-

ducting Tai Chi classes is less than 5 years (41.03%). It 

is well known that young professionals, as a rule, have 

certain difficulties in filling the content of classes in the 

structure of Taijiquan sports training. In this regard, we 

have attempted to identify the main substantive aspects 

of organizing adult sports training in China.

The survey revealed a number of important aspects 

that need to be considered when justifying the content 

of Taijiquan. Firstly, the frequency of training sessions 

per week is: once or less – 19.66%; 1-2 times a week – 

19.66%; 3-4 times a week – 17.09%; more than 4 times 

a week – 43.59%. Therefore, students treat this type of 

physical activity as a kind of sport, and accordingly, the 

content of classes should have a training focus.  Sec-

ondly, the overwhelming majority of respondents believe 

that practicing Tai chi can greatly improve body posture 

and posture (94.87%), coordination and flexibility of the 

body (96.58%), increase self-confidence and emotional 

stability (96.58%); slow down aging and improve im-

munity (97.44%), which to some extent it indicates the 

health-improving orientation of training, psychosomatic 

regulation of the body. Thirdly, experts who practice Tai-

jiquan indicate some gaps in the definition of the content 

of taijiquan sports training. When answering the ques-

tion of whether the content and methodology of tai Chi 

classes have been sufficiently developed to date, the an-

swers were distributed as follows: sufficiently developed 

– 36.75%; sufficient, but require clarification – 47.01%; 

insufficiently developed – 11.11%; there is no uniform 

content and methodology of training – 5.13%. This gives 

us a basis for further research in substantiating the con-

tent and organization of Taijiquan.

Conclusions. The content of adult Taijiquan sports 

training needs to be adjusted and a more accurate 

scientific approach to the organization of classes. It 

is important to take into account such important as-

pects that a significant part of those involved consider 

Taijiquan as a sport, engaging in this type of activity at 

least three times a week. Training sessions have their 

own specifics, determined to a greater extent by the 

correction and maintenance of one's body, as well as 

the psychosomatic regulation of the body.
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Introduction. In the context of the general devel-

opment of innovative computer technologies, eSports 

is gaining wide popularity all over the world. The In-

ternational Sports Federation of eSports was founded 

relatively recently, in 2008. By the order of the Minis-

try of Sports of the Russian Federation dated April 29, 

2016 No. 470, eSports was included in the All-Russian 

Register of Sports. The Ministry of Science and Higher 

Education of the Russian Federation oversees the im-

plementation of eSports as an educational discipline. 

The most important point in the development of such 

a phenomenon is its interdisciplinary nature and inclu-

siveness, which allows for the creation of wide ranges 

of events without territorial restrictions, and the barrier 

to participation in tournaments is exclusively a set of 

gaming skills [3].

Objective of the study was to pinpoint the char-

acteristics of student sports engagement with innova-

tive computer technologies in sports, particularly the 

prevalence of esports games among students.

Methods and structure of the study. The re-

search into the prevalence of esports and digital 

sports among young people is based on the findings 

of scholarly publications. To gauge the preferences of 

students at Ufa State Petroleum Technical University 

(USPTU), a survey was conducted, which included a 

questionnaire on their choice of these sports.

Results of the study and discussion. Modern 

student youth, the so-called generation Z, are en-

gaged in traditional sports and physical activity, in 

accordance with the curriculum. The period of grow-

ing up and adaptation of the younger generation to 

new living conditions while studying at a university is 

accompanied by the formation of new value orienta-

tions, motivational needs, professional self-determi-

nation, incentives for personal development, changes 

in the psycho-emotional state, that is, in general, the 

acquisition of social adaptation. As V.V. Kasyanov and 

co-authors note: «... social adaptation of youth pre-

supposes the optimal functioning of the individual in 

interaction with the environment, optimal self-realiza-

tion in interaction with the environment, the degree of 

UDC 796.001.1

Abstract
Objective of the study was to pinpoint the characteristics of student sports engagement with innovative computer tech-
nologies in sports, particularly the prevalence of esports games among students.
Methods and structure of the study. The research into the prevalence of esports and digital sports among young 
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personal integration in the interaction of the individual 

with the social environment» [2]. There are certain 

problems of adaptation of youth to a rapidly changing 

society. «The most typical problems of young people 

include unrealistic life aspirations, a mismatch be-

tween expectations and real opportunities. Therefore, 

too often, in case of difficulties on the way to the set 

goal, they have such a tendency as the need to dis-

tance themselves, to immerse themselves in the world 

of illusions and fantasies» says M.P. Chelombitskaya 

[5]. The most common form of escape from negative 

emotions and stress of the younger generation is im-

mersion in virtual reality.

One way or another, virtual reality allows a young 

person to consider himself successful, to achieve 

what he wants in his own virtual presentation, helps to 

find solace in interactions in online communications. 

The types of virtual reality in which modern youth pre-

fer to participate are currently developing and improv-

ing. In virtual reality online, you can interact in social 

networks, participate in virtual games, in e-sports, in 

sports games in the «phygital» format.

There is a certain opinion of psychologists who 

consider absolute immersion in the virtual world for a 

young person undesirable and dangerous because he 

can no longer live in the ordinary world, interact with 

ordinary people. Further ordinary life may seem hope-

less to him, there will be a shift in value orientations, 

spiritual devastation. However, there is another point 

of view, indicating that full-fledged social adaptation 

of youth, arising as a result of successful interaction in 

network communications, is beneficial for shy people, 

having a hidden inferiority complex, unable to create 

real personal contacts, etc. Such virtual interaction 

with people similar to oneself prevents the formation 

of various social deviations and is a preventive meas-

ure against deviant behavior among youth.

According to our own research, modern youth, or 

Generation Z, people of the era of information and 

digital technologies, do not distinguish between real 

and virtual spaces - in their view, these are comple-

mentary worlds, if not even a single, integral world. 

Faced with a large flow of information every day, they 

have learned to quickly analyze and process it, cutting 

off all the unnecessary and leaving the essence. Their 

life priorities are maximum comfort and safety, in con-

ditions in which self-identification and self-realization 

are possible for them [6]. The rapid development of 

communication and information technologies entails 

changes in the forms and methods of functional activ-

ity of young people. A major breakthrough is observed 

in the shift of attention of young people, namely stu-

dent youth, from virtual games to participation in eS-

ports and sports games in the «phygital» format. The 

official website of the eSports Federation provides a 

definition of the term «computer sports»: «eSports, 

electronic sports (English esports) is a type of com-

petitive activity and special practice of preparation for 

competitions based on computer and/or video games, 

where the game provides an environment for interac-

tion of control objects, ensuring equal conditions for 

competition between people or teams». Virtual reality 

in eSports is a world artificially created by means of 

computer technologies, with which a person (athlete) 

can interact, fully or partially immerse himself in it us-

ing immersive devices (helmets, gloves, headphones, 

etc.) and information input devices (keyboard, com-

puter mouse) [1].

Some foreign researchers characterize eSports as 

«a type of sport in which the main aspects of the sport 

are facilitated by electronic systems; the input of play-

ers and teams, as well as the output of the eSports 

system, are mediated by human-computer interfac-

es» [7]. In November 2022, the All-Russian Phygital 

Sports Federation (ARPS) was established in Russia. 

It is a public organization that aims to develop, pro-

mote, and organize mass sports in the format of func-

tional-digital all-around competitions. Special soft-

ware superimposes virtual elements on the real world, 

mixing digital content with the user's physical environ-

ment. These technological advances have opened up 

new opportunities for integrating digital elements into 

traditional sports and expanded the range of impres-

sions received from competitions. What is important 

in phygital sports is that competitions include not only 

interaction with the digital environment, but also the 

transition to real competitions. Thus, players can ini-

tially compete in a video game format, and then go to a 

site designed for football, basketball, hockey, or mar-

tial arts competitions. One way or another, at present, 

eSports is a world where virtual battles become real 

events, uniting millions of spectators and fans around 

the globe.

The format of the competition in phygital disci-

plines involves the use of developments in the field 

of game development, eSports, robotics, augmented 

and virtual reality, information technology and artificial 

intelligence. Each of the disciplines is a combination 

of dynamic sports with the most popular video games 

and technologies [4].
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The eSports club of the Ufa State Petroleum Tech-

nological University began its existence in October 

2017. In total, the university team consists of 69 peo-

ple of all areas and profiles of training. According to 

our students, eSports is not just a game, it is a culture 

where each participant becomes part of a large, ex-

citing process that can change lives and inspire new 

generations of gamers.

Training is conducted on the Faceit platform, pro-

viding players with access to the best conditions for 

training and improving their skills. USPTU students 

actively participate in competitions. Over the past 

year, they have taken part in the All-Russian Student 

Cybersport League (RSCL), the Republic of Bashkor-

tostan Cybersport Championship, the Russian Cup 

in Electronic Sports, the Universiade of Universities 

of the Republic of Bashkortostan, and the Ufa tour-

nament in phygital sports. Competitions become a 

platform for fighting for titles and recognition, where 

each match brings new emotions and unpredictable 

turns of events. Disciplines such as Dota 2, Valorant, 

FIFA, NHL, and NBA create unique platforms for dem-

onstrating skill and strategic thinking. Players playing 

Counter-Strike and Tom Clancy's Rainbow Six Siege 

learn not only to repel enemy attacks, but also to de-

velop their own tactics, turning each competition into 

an exciting spectacle. League of Legends and Star 

Craft require intelligence and quick reactions, while 

Tekken and Overwatch require skill and creativity, 

where every move matters. In the nearest future, it 

is planned to launch several more disciplines: World 

of Tanks, MLBB, Deadlock. We studied the opinion 

of student youth on the importance of sports activi-

ties based on computer technologies for them, ana-

lyzed the choice of types of participation in them, etc. 

Among the student youth of USPTU, 300 students 

aged 18-21, boys and girls of various fields of study 

were surveyed. Of these, 205 people (68,3%) note 

that they fully accept the philosophy of eSports, 16 

people of them have already repeatedly participated 

in eSports games, the rest – 189 people, plan to take 

part in such games in the future. 29 people (9.7%) 

do not see the need to engage in «such nonsense», 

the rest – 66 people (22%), have not decided on this 

issue, but do not refuse to be spectators, if there is a 

pleasant company.

Сonclusions. Currently, competitions in phygital-

disciplines, implying the use of developments in the 

field of gaming, e-sports, robotics, supplemented and 

virtual reality, information technology and artificial in-

telligence, find more and wider support in the youth 

environment.

Based on the results of an analysis of scientific lit-

erature, many students from leading universities in the 

Russian Federation are members of the All-Russian 

Student Cybersport League and participate in Russian 

computer sports cups and the University Universiade 

in phygital sports.

According to the survey results, the majority of 

USPTU students surveyed support the choice of mod-

ern youth to play eSports and phygital sports.
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Introduction. The younger generation in the third 

millennium sets new benchmarks for itself, focused 

on improving the level of physical development, en-

durance and general fitness. It is possible to achieve 

these qualities only through persistent work on oneself 

with high physical potential [1]. At the same time, in 

the conditions of modern education, negative trends 

are observed associated with a low level of respon-

sibility for one’s own health, which is reflected in the 

level of physical fitness and entails a low level of physi-

cal development.

According to the draft strategy for the development 

of physical education and sports in the Russian Feder-

ation until 2030, one of the main tasks is: “Ensuring fur-

ther development of the subject “Physical Education” 

in the system of higher education in order to strength-

en and maintain the health of student youth1. To at-

tract students to the subject of physical education, a 

large arsenal of various types of motor activity is used, 

which is constantly supplemented by various sports 

previously not used in the process of physical educa-

1  Proyekt Strategii razvitiya fizicheskoy kul’tury i sporta v Rossiyskoy 

Federatsii do 2030 goda. Available at: https://minsport.gov.ru/ac-

tivities/proekt-strategii-2030/ (date of access: 15.09.2020).
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Abstract
Objective of the study was to empirically assess the impact of boxing-specific training on the physical fitness of first-
year students.
Methods and structure of the study. The educational experiment was carried out at the Patrice Lumumba Peoples' 
Friendship University of Russia over the course of one academic year. The participants were first-year students from the 
Faculty of Physics, Mathematics, and Natural Sciences, with a total of 450 students. At the start of the academic year, 
we formed two groups: an experimental group and a control group. Each group consisted of 20 students, for a total of 40 
students. We used a questionnaire to select the participants for the experiment.
The experimental group focused on boxing. They learned the basic punches of a boxer and incorporated blocking tech-
niques to enhance their special and general physical fitness. At the end of the academic year, we organized boxing com-
petitions to determine the winners among the students in the experimental group. Meanwhile, the control group followed 
the general physical training program.
Results and conclusions. At the end of the experiment, more significant reliable changes in the level of physical fitness 
were obtained in the students of the experimental group (boxing). Based on the results obtained, it can be stated that 
classes in the experimental group using the boxing specialization more effectively affect the level of physical fitness of 
male students, which indicates the feasibility of using this type of sport in the framework of physical education classes at 
the university. In the experimental group (GPP), there were also reliable changes, but with a smaller tendency and not for 
all the indicators under consideration.
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tion. This trend allows students to make a choice and 

engage in the type of motor activity they like. Boxing is 

one of the most popular sports for young men, it plac-

es high demands on physical fitness, develops a real 

masculine character, the will to win. Doing this sport 

contributes not only to increasing the level of physical 

development and fitness, but also to the acquisition of 

discipline, responsibility, increased self-esteem, over-

coming complexes, identifying leadership qualities 

and the desire for success, which enables students to 

realize their needs in achieving sports results [2, 3].

Objective of the study was to empirically assess 

the impact of boxing-specific training on the physical 

fitness of first-year students.

Methods and structure of the study. The ped-

agogical experiment was conducted at the Depart-

ment of Physical Education and Sports of the Peoples’ 

Friendship University of Russia named after Patrice Lu-

mumba. First-year students of the Faculty of Physics, 

Mathematics and Natural Sciences (n=450) took part 

in it. At the beginning of the academic year, students’ 

interests in physical education were identified using 

a questionnaire (Figure 1). As a result, two homoge-

neous groups were determined for further research: 

experimental (boxing) and control (GPP), with 20 stu-

dents in each group (n=20). The pedagogical experi-

ment was conducted during one academic year, within 

the structure of the educational and training process, 

classes in both groups were held twice a week for two 

academic hours. Educational and training classes of 

the experimental group were held in the boxing spe-

cialization, where the main basic punches of a boxer 

were studied, which were supplemented by blocks on 

the development of special and general physical train-

ing. At the end of the academic year, boxing competi-

tions were held to identify the winners among the stu-

dents of the experimental group. In the control group, 

students were engaged in a general physical training 

(GPT) program.

To determine the indicators of physical fitness of 

first-year male students, control tests were used to 

determine the level of physical qualities (see table).

Results of the study and discussion. In order to 

identify interests in conscious physical education, all 

first-year students (n=500) were offered a question-

naire to choose a specialization (see figure).

The analysis of the questionnaire conducted on the 

choice of sports specialization showed the following 

results: training classes in the boxing specialization 

were chosen by 11% (n=55) of the first-year students, 

and classes in general physical training groups were 

also in demand, these classes were chosen by 12% 

(n=60). The remaining students who entered the first 

year for physical education classes chose other types 

of sports activities used at the Department of Physical 

Education and Sports at RUDN. Then, all students who 

The results of the study of physical fitness of first -year students

Indicators
Testing 
stage

EG CG Reliability
of differences

р
0

X
–
   ± m 

n = 20
р

0

X
–
   ± m 

n = 20
р

0

3000 m run, s 1 14,2±0,2
<0,05

13,9±0,1
>0,05

>0,05

2 13,7±0,1 13,5 ±0,1 >0,05

Shuttle run 1 10,9±0,8
<0,05

11,4±0,6
>0,05

>0,05

2 8,3±0,1 10,5±0,3 <0,05

100 m run 1 16,4 ± 1,1
<0,05

17,1±0,9
>0,05

>0,05

2 13,5±0,8 15,5±0.8 >0,05

Bending and unbending arms 
in a prone position for 1 min 
(number of times)

1 41±0,5
<0,05

41±0,4
<0,05

>0,05

2 47±0,4 45±0,3 <0,05

Jumping rope for 1 min 
(number of times)

1 100±1,8
<0,05

98±1,9
<0,05

>0,05

2 141±2,5 124±1,2 <0,05

Basic plank test, in minutes 1 2,1±0,3
<0,05

1,9±0,4
>0,05

>0,05

2 2,9±0,2 2,2±0,1 <0,05

Pull-ups on a horizontal bar 1 13±1,3
<0,05

12±1,1
<0,05

>0,05

2 20±1,1 17±1,2 >0,05

Hits on a bag for 3 min (num-
ber of times)

1 241±1,5
<0,05

242±1,6
>0,05

>0,05

2 280±1,1 245±1,3 <0,05

Note: 1 – testing before the experiment; 2 – testing after the experiment; n – sample size; X ± m – arithmetic mean and mean error of the 

arithmetic mean; p
0
 – reliability of the difference in the final values.
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chose the boxing specialization (n=55) were asked to 

answer the second part of the questionnaire, where 

one student could choose several answers. The anal-

ysis of this questionnaire allowed us to establish that 

84% (n=42) of students would like to improve their 

physical fitness, 70% (n=35) were interested in being 

able to stand up for themselves, 86% (n=43) of those 

involved wanted to gain confidence in their abilities 

and assert themselves, claiming that this factor is an 

important point reflecting success not only in sports, 

but also in the future professional work activity of a 

specialist. Further, 93% (n=47) of students believed 

that boxing classes can influence the formation of a 

strong character and gain willpower, while 95% (n=48) 

of students noted that boxing classes contribute to 

self-expression and help to throw out negative emo-

tions. The results of testing the level of physical fitness 

at the beginning and end of the experiment allow us to 

speak about a significant increase in their level among 

students in the experimental group involved in boxing, 

whose indicators exceed those of those involved in the 

control group of general physical training.

When analyzing the shuttle run test, reliable 

changes were found only in the experimental group, 

where the growth rate was 23% (p < 0,05), while in 

the control group the indicator improved only by 8% 

(p < 0,05), (Table 1). Similar results were found in the 

100-meter run test, in the experimental group this in-

dicator statistically significantly increased by 18% (p 

< 0,05), while in the control group by 9% (p < 0,05). 

In the test of flexion and extension of the arms in sup-

port, reliable changes occurred in both groups, but 

with a greater tendency in the experimental group, 

which was 13% (p < 0,05), while in the control group 

only 9% (p < 0,05). Identical reliable results in both 

groups were obtained in the jump rope test, which 

amounted to 29% (p < 0,05) in the experimental group 

and 20% (p < 0,05) in the control group. In the experi-

mental group, there were reliable changes in the «ba-

sic bar» test, the result improved by 27% (p < 0,05), 

while in the control group the result also improved by 

13% (p > 0,05), these changes did not correspond to 

the reliable ones. In the pull-up test, reliable changes 

occurred both in the experimental and control groups, 

which corresponded to 35% (p < 0,05), and 29% (p < 

0,05), respectively. Reliable changes in the «punches 

on a bag» test occurred only in the experimental group 

14% (p < 0,05), these changes were expected, since 

the test in question is basic for students involved in 

boxing.

Сonclusions. Thus, based on the obtained re-

sults, it can be stated that the use of boxing classes 

in the educational and training process has a more ef-

fective effect on the physical fitness of male students, 

which is confirmed by reliable changes in almost all 

the studied indicators.
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