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The role of professionally applied physical education 
in the training of future managers

Scientific research shows that professionally applied physical training in the process of studying at a uni-
versity affects the acquisition of work skills, the creation of prerequisites 
for sustainable and high working capacity. Along with this, it increases 
the body's resistance to the adverse effects of the industrial environment 
and reduces morbidity, contributes to the professional longevity of the 
workforce. The implementation of professionally applied physical train-
ing is based on an important principle of the pedagogical system - the 
principle of the organic connection of physical education with the prac-
tice of work. 

Within the framework of professionally applied physical training of man-
agement students, special tasks are solved, for which appropriate meth-
ods and means of physical education are selected.  Physical training pro-
grams integrate exercises to develop endurance, strength, coordination 
and flexibility, which allows future managers not only to maintain excellent 
physical fitness, but also to improve their mental and emotional state. This, 
in turn, is reflected in the development of their leadership qualities, such 
as self-confidence, determination and perseverance.

The content of practical classes includes elements of team sports, 
where students learn to work in a team and develop skills to achieve goals 
together, which characterize a successful manager in terms of interac-
tion with colleagues. Along with this, preference is given to the potential 
of individual training, which is closely correlated with the improvement of 
the personal qualities of the future specialist.

Since managerial work is often accompanied by crisis situations, an 
important focus of professional and applied physical training classes is 

learning relaxation techniques, attention and concentration exercises that affect the development of stress 
management skills. 

It should be noted that the education of the personal qualities of a future manager within the framework of 
professionally applied physical training is most effectively implemented in sportized forms organized on the 
principles of sports training: systematic and undulating loads, cyclical training process, focus on maximum 
possible achievements, unity and interrelation of the structure of competitive activity and the structure of the 
athlete's fitness.

Motivation to participate in sports activities is effectively formed in the space of sports culture, which pre-
supposes the valuable development by students-future managers of the means, forms and methods of sports 
activities, the goal of achieving high athletic performance and maintaining a sporty lifestyle. 

Systematic training sessions require such qualities as organization and the ability to set priorities, which is 
reflected in the professional activity of a manager, where the ability to manage time and resources is included 
in the range of his key competencies.

Participation in professionally applied sports events helps to develop the stress tolerance and determina-
tion of a future managerial specialist. When faced with physical and psychological challenges, future managers 
acquire the skills to overcome difficulties, make informed and prompt decisions, which builds self-confidence 
and self-reliance. The effective realization of the educational sports potential of professionally applied physi-
cal culture in the formation of personal qualities of future managers is based on the means of applied training 
and the values of sports culture.  

The professionally applied physical culture of the future manager is an important element of the university's 
educational program, which forms the basis for his physical and psychological well-being, as well as reveals 
the possibilities of displaying the professional competencies of an effective manager.  The educational envi-
ronment lays the investment foundation for the health and personal growth of the future leader and defines the 
strategic guideline of the coming civilization.

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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The preparedness of physical education graduates 
to plan and implement physical activity programs 

for seniors
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Introduction. At present, an important state task 

is to increase the life expectancy of elderly Rus-

sians, in the solution of which a large role is given to 

the training of specialists in physical education and 

sports who are capable of working with this category 

of people [3]. According to the requirements of the 

Federal State Educational Standard1 and Profes-

sional Standard2, this area of professional activity of a 

bachelor requires a certain level of theoretical knowl-

edge in the field of gerontology, biology, psychology, 

as well as motivational preparedness, development 

of professional skills, mastery of methods, means, 

forms of physical education and health impact, for-

mation of certain traits and qualities of personality, 

which together constitutes the professional compe-

tence of a bachelor. Practice shows that in the work 

of graduates of physical education universities with 

elderly people, there are a number of shortcomings, 

which is explained by contradictions, first of all, in 

their university training: between the requirements of 

the state to solve the problem of increasing the life 

expectancy of elderly Russians and the insufficient 

level of training of bachelors in the gerontological 

aspect; between the focus on traditional specialized 

university disciplines of the curriculum of the educa-

tional program in this area of training and the great 

educational potential of the disciplines of non-spe-

cialized modules. The educational potential of the 

discipline "Foreign Language" can play a major role 

in resolving this contradiction.

UDC   37.013.3

Abstract
Objective of the study was to ascertain the framework of the preparedness of physical education graduates to engage 
with the elderly and to ascertain the educational potential for its development in the context of foreign language instruction.
Methods and structure of the study. The theoretical framework for this research was grounded in the principles of com-
petence-based, gerontological, integrative, activity-oriented, and systematic approaches to the training of bachelors in the 
field of 49.03.01 «Physical Culture». The research was conducted at the Institute of Physical Education, Sports, and Life 
Safety at I.A. Bunin Yelets State University from 2022 to 2024, focusing on foreign language classes for first- and second-
year students. A total of 52 students participated in the experiment.
Results and conclusions. The framework for the preparedness of future physical education bachelors to work with the 
elderly is outlined: a combination of motivational and value-based, theoretical and practical readiness, encompassing op-
erational, organizational, methodological, and reflective aspects. The content-technological framework for this process has 
been established, and the content-technological foundation for its development in the context of foreign language educa-
tion has been established.

Keywords: readiness, elderly people, foreign language training, bachelor of physical education, gerontological approach.
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1. Professional standard "Trainer", approved by the order of the Ministry of Labor and Social Protection of the Russian Federation dated 
March 28, 2019 No. 191n.

2. Federal State Educational Standard of Higher Education in the field of training 49.03.01 Physical Education, approved by order of the 
Ministry of Education and Science of the Russian Federation dated September 19, 2017 No. 940.
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Objective of the study was to ascertain the 

framework of the preparedness of physical education 

graduates to engage with the elderly and to ascertain 

the educational potential for its development in the 

context of foreign language instruction.

Methods and structure of the study. The meth-

odological basis of the study was formed by the com-

petence, system, activity, gerontological, integrative 

approaches to the training of bachelors studying in 

the direction of 49.03.01 «Physical Education». Focus 

(profile) Sports training and physical education and 

health work. The main research methods are theo-

retical analysis (study and analysis of regulatory docu-

mentation, research on this issue, design). The study 

was conducted at the Institute of Physical Education, 

Sports and Life Safety of Yelets State University named 

after I.A. Bunin in 2022-2024 in foreign language 

classes of the 1st and 2nd years of study. A total of 52 

students were involved in the experiment.

Results of the study and discussion. The issue of 

formation of readiness of future specialists in physical 

education and sports for professional activity has been 

studied by many domestic scientists (M.Ya. Vilenskiy, 

E.N. Grigoryev, V.L. Dementyev, Yu.D. Zheleznyak, A.V. 

Sverchkov and others). They have identified the speci-

ficity of this profession, highlighted specific personal 

professional qualities of a trainer, defined the technol-

ogy and content of university training for future profes-

sional activity. Issues of the gerontological approach 

of a trainer to the performance of professional func-

tions have become the subject of study by A.A. Kil-

imnik, O.A. Mosina, S.A. Khazova, A.K. Khashkhanok 

and other specialists [2, 3]. At the same time, it should 

be noted that there are no studies in the preparation 

of future bachelors for physical education and health 

activities with elderly people in the process of study-

ing a foreign language. A number of scientists note 

that the formation of professional readiness of future 

specialists in the field of physical education should be 

based on the activity-based and systemic approaches 

[1, 2]. The activity-based approach implies the actu-

alization of the effective position of the personality of 

the future bachelor for the purpose of professional 

self-improvement. The systemic approach assumes 

integrity in educational and practical activities aimed 

at the comprehensive formation of professional readi-

ness of future bachelors [4]. Integrity in educational 

and practical activities means a comprehensive mas-

tery of issues related to the preparation of bachelors 

to work with the elderly. Therefore, the methodologi-

cal basis for the formation of professional readiness of 

future bachelors of physical education is an integrative 

approach to the selection of substantive foundations 

of training, aimed at studying the materials of related 

disciplines in the process of foreign language educa-

tion: developmental psychology, physiology, pedago-

gy, sociology, etc. The choice of a competence-based 

approach is associated not only with the formation of 

subject knowledge and skills, but also with the devel-

opment of important professional qualities of a spe-

cialist in demand in the 21st century in students: com-

munication skills, independence, cognitive activity, 

creative thinking. The gerontological approach allows 

us to study the problem of future bachelors' readiness 

to carry out professional activities taking into account 

various aspects of aging.

We consider the bachelor's readiness to carry out 

physical education and health activities as a holistic 

systemic formation that integrates a value attitude to 

the inclusion of the gerontological approach in the 

practice of future professional activities, knowledge of 

the basics of gerontology, the ability to perform pro-

fessional functions taking into account the geronto-

logical specifics of the physical education and health 

process, an assessment of one's professional activi-

ties, as well as the desire for self-education. The char-

acteristic of readiness includes the ability to actualize 

in physical education and health activities with older 

people those properties and qualities of the personal-

ity that allow one to adapt to this nature of professional 

activity and implement it productively.

Thus, the structure of the future bachelor's readi-

ness to carry out physical education and health work 

with older people includes several components of 

readiness. Motivational and value readiness to work 

with older people includes a positive attitude of the 

future bachelor towards working with this category of 

the population, awareness of the importance of their 

professional activities, understanding and acceptance 

of the goals and values of older people. Theoretical 

readiness implies cognitive readiness, which presup-

poses the presence of the necessary knowledge in the 

field of related disciplines (psychology, biology, devel-

opmental physiology, sociology, gerontology, etc.). 

But the bachelor's readiness to conduct physical 

education and health activities with the elderly is not 

limited to providing a certain amount of knowledge. It 

is necessary to develop practical readiness – the abil-

ity to implement the principles of gerontology through 

physical education and health activities among elderly 

VOCATIONAL TRAINING
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citizens in order to improve their health and reduce 

the risks of their desocialization. Practical readiness 

includes operational readiness: the ability to project 

knowledge of one's future professional activity into 

the field of practical application. An important task of 

developing the readiness of a future bachelor to con-

duct physical education and health activities with older 

people is to develop the bachelor as a creative per-

son, switching him from the reproductive type of activ-

ity to an independent search for new methodological 

solutions. Therefore, it is necessary to include in the 

structure of readiness an organizational and meth-

odological component – the ability to directly organize 

physical education and health activities of their wards, 

create groups of participants based on their interests, 

and develop recreational health programs. Reflexive 

readiness implies activity in the ability to correct one's 

actions, evaluate oneself and fellow students as sub-

jects of professional activity. The specified compo-

nents of readiness are interconnected and manifest 

themselves in a complex manner. In order to prepare 

future bachelors in the physical education and health 

field for professional activities with the elderly, the fol-

lowing may be included in the process of professional 

training: foreign language disciplines, the educational, 

methodological and informational content of which al-

low providing students with theoretical, reference and 

informational material from foreign sources; creating 

databases on foreign experience; developing and im-

plementing projects taking into account the geronto-

logical approach.

The following may be used as a substantive and 

technological form of preparing future bachelors in 

the physical education and health field for professional 

activities with the elderly: targeted enrichment of theo-

retical knowledge in the field of physical education and 

health activities, gerontology through digital technolo-

gies; participation of bachelors in research activities 

on this issue; involving them in professional activities 

during volunteering, using interactive methods, forms 

and techniques in teaching a foreign language (case 

studies, business games, analysis of problem situa-

tions, debates on this issue), ensuring the formation 

of the readiness of bachelors; providing assistance 

from the teacher in the learning process. The follow-

ing issues are discussed in practical classes on the 

topic "My Future Profession", "My Studies", "Sports", 

"Country of the Studied Language": What are the mo-

tives of physical culture and recreation activities? What 

are its positive effects on the human psyche?How to 

popularize a healthy lifestyle and physical recreation 

among geronts? What effect does physical recreation 

have on optimizing the state of the body of an elderly 

person?  To what extent does the physical culture con-

tribute to the integration of people? How to ensure the 

actualization of gerontov's personal resources? What 

effect does it have on physical, intellectual, moral, cre-

ative development of personality? What cultural values 

are assimilated and developed in the process of physi-

cal culture and recreational activities? How physical 

recreation is organized, what means are used and who 

organizes it?

Сonclusions. Retirement, narrowing of social 

circle, financial problems, and most importantly, de-

teriorating health - these are the main difficulties of 

the elderly. The key task of promoting and increasing 

the life expectancy of the elderly is to solve the issues 

of physical education, health, sports and preventive 

work with this group of the population. In turn, this ac-

tivity requires a high level of theoretical and practical 

readiness of bachelors of physical education, includ-

ing motivational-value, operational, organizational-

methodical and reflexive components.

Acknowledgements. The authors express their 

gratitude to the rector of Yelets State University named 

after I.A. Bunin, Sergei Viktorovich Shcherbatykh, for 

financial support of this study.
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Introduction. Increased attention of the state and 

society to the health and physical development of chil-

dren determines the need for high-quality selection, 

professional training and advanced training of physi-

cal education teachers, on whose professionalism the 

health of the nation largely depends. In order to imple-

ment the federal project «Teacher of the Future» of the 

national project «Education», by order of the Govern-

ment of the Russian Federation dated December 31, 

2019 No. 3273-r  in educational institutions of higher 

pedagogical education, pedagogical technoparks 

«Quantorium» have been created and are functioning, 

which can have various focuses, including pedagogi-

cal. It should be noted that pedagogical quantoriums 

are equipped with high-tech equipment and means for 

training qualified personnel in the natural sciences and 

UDC 378.14, 378.16

Abstract
Objective of the study was to create and theoretically support a model for the col-laborative management of the ongoing 
professional development of physical educa-tion instructors, utilizing a pedagogical quantorium as a foundation.
Methods and structure of the study. The research involved interviews with 25 heads of pedagogical quantories, 568 high 
school students and their parents, and 82 physical education teachers. This allowed us to evaluate the factors that influence 
professional choice, the acquisition of teaching skills, and the continuous professional development of teachers. Addition-
ally, it provided insights into the effectiveness of the pedagogical quantarium in the field under investigation.
A new model of pedagogical quantum management was created – a model of collaborative management that involves the 
direct participation (inclusion, engagement) of all stakeholders in the management process. This model aims to foster the 
necessary development of physical education teachers.
Results and conclusions. Based on the examination of the operations of pedagogical quantories, it was observed:
a) the minimal utilization of the equipment accessible in the laboratory for the con-sistent advancement of physical educa-
tion instructors;
b) the insufficient resources for instructional training that align with the peculiarities of physical education and student de-
velopment;
c) the absence of resources and methods for professionally orienting schoolchildren towards pedagogical careers in the 
realm of physical education;
d) the lack of interaction with the parents of schoolchildren, applicants, and students.
The proposed model of integrated management can guarantee:
a) the continuity between all phases of continuous professional development for physical education instructors: selecting 
a teaching profession (schoolchildren), ac-quiring professional qualifications (students), and advanced training (practicing 
in-structors);
b) enhancing the quality of teacher education, formation, and professional develop-ment;
c) attracting talented older students to teaching activities.

Keywords: pedagogical quantorium, associated management, physical education teachers.

Received by the editorial office on  29.01.2024 
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technological spheres, they contain high potential for 

training and advanced training of physical education 

teachers. The effectiveness of pedagogical quantums 

is determined by the creation of a new, special sys-

tem of continuous development of specialists, which 

will unite all stages of education: school – university 

– institutes (faculties) of advanced training. Such a 

large-scale project requires a new type of interaction 

of all participants in the educational process, the con-

struction of new relationships between all interested 

parties, and as a consequence – the emergence of 

a new type of management – «connected manage-

ment», which makes it relevant to develop a model of a 

new type of management of the required education of 

physical education teachers in the pedagogical quan-

tum.

Objective of the study was to create and theoreti-

cally support a model for the collaborative manage-

ment of the ongoing professional development of 

physical education instructors, utilizing a pedagogical 

quantorium as a foundation.

Methods and structure of the study. Before de-

veloping the model of coupled management, large-

scale surveys were conducted, in which 25 heads of 

pedagogical quantoriums, 568 high school students 

and their parents, 82 physical education teachers of 

general education organizations took part. The forces 

of influence on professional choice, on motivation for 

high-quality mastering of educational programs of the 

university and advanced training depending on the 

age of students in the pedagogical quantorium were 

studied.

The model of a new type of management of a peda-

gogical quantorium – the model of coupled manage-

ment determines the direct involvement (inclusion, in-

teraction) of all subjects of educational relations in the 

management of the required development of physical 

education teachers.

Results of the study and discussion. The survey 

conducted by the heads of 25 pedagogical quanto-

riums (76% of the total number in the Russian Fed-

eration) showed that only 8 pedagogical quantori-

ums (32%) use equipment, teaching and educational 

tools to conduct practical classes in the preparation 

of physical education teachers, mainly in age-related 

anatomy, physiology and health culture, digital educa-

tion technologies, most of which are in no way related 

to the main available equipment. At the same time, 

only 4 pedagogical quantoriums (16%) carried out ad-

vanced training for physical education teachers, and 

for schoolchildren, no pedagogical quantorium pro-

vided professional guidance related to the choice of 

the profession of a future physical education teacher. 

The survey of high school students, their parents and 

practicing teachers allowed us to record the existing 

dynamics of the influence of various factors on the 

continuous development of physical education teach-

ers (see table).

It is obvious that in the process of maturation and 

professional growth of physical education teachers, 

some factors decrease their significance, while others 

increase. This pattern is the basis for choosing a new 

type of management as a system-forming principle – 

the principle of dynamic balance, which reflects the 

ongoing correction between the forces of influence of 

the subjects of educational relations.

The study of the few scientific developments in 

which conjugate management was analyzed (N.V. 

Kuzmina [1], A.A. Ostapenko [2], D.S. Tkach [4] and 

E.N. Rozhnova [3]), allowed it to be interpreted as 

“dynamic redistribution of forces of influence on pre-

professional and professional activity of a person 

between the subjects of educational relations, while 

maintaining a dynamic balance and alignment of con-

nections between them.” It should be noted that pre-

viously no integrated management of continuous de-

velopment of physical education teachers has been 

developed, and no such management of pedagogical 

quantoriums has been developed, which represents 

the scientific novelty of the research.

VOCATIONAL TRAINING

Factors influencing the continuous development of physical education teachers (%)

Influencing factors High school students Students Teachers

Parents 25-30 12-17 3-5

Small social groups 20-25 25-30 20-25

Teachers 15-20 18-28 10-15

Regulatory and legal acts 3-5 7-10 20-25

Individual personality traits 20-25 20-25 35-40

Psychologists-career guidance 7-10 3-5 0
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It is obvious that the coupled management in the 

pedagogical quantum is a new type of construction of 

pedagogical interaction within the framework of the 

subject-subject paradigm, in which, to varying de-

grees and in different forms of manifestation, all sub-

jects take on management functions, which allows for 

an increase

the effectiveness of pre-professional training, pro-

fessional training and professional activities of physi-

cal education teachers, while effectively implement-

ing their profes-sional formation, development and 

formation, starting with specialized psychological and 

pedagogical classes and ending with a system of ad-

vanced training. Based on the analysis of the relevant 

literature, a logical and content-based model of the 

coupled management of continuous education of 

physical education teachers was developed, including 

the following blocks:

1) Factors influencing the activities of the peda-

gogical quantum,

2) The control and controlled subsystems, the in-

teraction of which is carried out through the system-

forming principle of dynamic balance,

3) Scientific support for coupled management, 

consisting of: a) target guidelines (presented in the 

original matrix structure on two bases: vertically lo-

cated goals (goals-orders, targets-programs, goals-

projects) and horizontally located goals (subjects 

with different socio-professional roles, different ages 

and work experience: schoolchildren, students of 

a pedagogical university, practicing teachers); b) a 

meth-odological basis (represented by a synthesis of 

system-activity, competence and ac-meological ap-

proaches) and 3) a system of principles (equal rights 

in the process of cooperation; psychological safety 

of subjects of the educational process; planning and 

continuity of education of teaching staff; transparen-

cy, legality and professionalism; mutual respect and 

trust; mandatory implementation of the agreements 

reached);

4) Theoretical support, represented by such com-

ponents as:

– direction of management interaction: vertical 

(management levels: communi-cative, functional, 

project) and horizontal (group values, traditions, 

norms of behavior and interaction are created)

– spheres of interaction (expert, representative, 

administrative-organizational, personnel, socio-psy-

chological),

– functions of “associated management”: a) inter-

personal interaction, b) deci-sion-making, c) motiva-

tional-target, d) planning-analytical, e) organization-

al-executive, e) control and evaluation.

5) Technological support, including two compo-

nents: methodological (means, levels and methods of 

management) and organizational (stages and condi-

tions of conjugate management);

- means of conjugate management: rational plan-

ning, rotation of teaching staff, generalization and dis-

semination of pedagogical experience, team building;

- levels of conjugate management - individual, 

group and sociological;

- methods of conjugate management represent the 

unity of several groups: motivational and stimulating, 

organizational and administrative, psychological and 

pedagogical, social (social influence).

- stages of continuous education: a) professionally 

oriented, b) cognitive and competence-based, c) pro-

fessionally specializing.

- we see the following pedagogical conditions for 

continuous education of teaching staff: a) monitoring 

the results of conjugate management of continuous 

education of teaching staff; b) increasing the moti-

vation of subjects of educational relations to develop 

their professional potential; c) coaching consulting on 

the development and implementation of an individual 

trajectory for professional growth of teaching staff.

6) The empirical support for the coupled manage-

ment is represented by the evaluation and results 

component, consisting of criteria and indicators of the 

level of continuous development of physical educa-

tion teachers, diagnostic methods and methods for 

processing the information received.

At each stage of continuous education of physi-

cal education teachers, we rec-ommend including in 

the educational process: a) modern general develop-

ment pro-grams in cybersport and phygital sports; b) 

generative technologies of artificial intel-ligence [6], 

technologies of virtual and augmented reality [5] for 

understanding vari-ous sports through the creation of 

interactive atlases of sports facilities; c) additive tech-

nologies; d) training in various sports (football, tennis, 

boxing, etc.); d) operation of unmanned aerial vehi-

cles.

Сonclusions. It is noted that the innovative form 

of continuous pedagogical education has become the 

quantorium, designed to ensure the continuity of all 

stages of the educational system. The regularity of the 

dynamic change of the forces of influence on the pro-

fessional development of physical education teach-

VOCATIONAL TRAINING
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ers in accordance with age and professional growth 

is proven. The model of coupled management of the 

continuous development of physical education teach-

ers is theoretically substantiated.

The article was prepared with the financial support 

of the Ministry of Education of the Russian Federa-

tion on the topic "Model of coupled management of 

continuous education of teaching staff in the peda-

gogical quantum" reg. No. 1024032800030-1-5.3.1 

(agreement No. 073-03-2024-005/2 dated August 

27, 2024).
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Introduction. Physical training plays an important 

role in aikido and is one of the components of effective 

performance of technical techniques [3]. In this study, 

aikido is considered as a system of general physical 

training, including endurance, flexibility, coordination 

of movements, speed and strength. According to the 

order of the Ministry of Sports of the Russian Federa-

tion dated November 16, 2022 No. 993 "On approval 

of the federal standard of sports training in the sport 

of aikido"1, physical training of aikido practitioners 

includes both general and special. The standard es-

tablishes indicators of physical fitness of practition-

ers, the level of development of which can also be as-

sessed using the GTO standards.

For the effective organization of aikido classes, it is 

necessary to take into account the individual charac-

teristics of the practitioners. At the same time, modern 

technologies can significantly optimize the process of 

physical training. The use of artificial intelligence (AI) 

in mobile applications allows you to create personal-

ized training programs that take into account the in-

dividual capabilities of the user [4]. The integration 

of these technologies into the aikido training process 

can significantly increase the effectiveness of physical 

training [1, 2].

The relevance of the study is due to the need for 

effective tools for independent training, the need to 

take into account the individual characteristics of the 

practitioners and an objective assessment of progress 

based on specific data.

Objective of the study was to creation of a mobile 

application for Aikido practitioners, utilizing artificial 

intelligence technologies, and assessing its potential 

for physical training.

UDC 796.011:004

Abstract
Objective of the study was to creation of a mobile application for Aikido practitioners, utilizing artificial intelligence tech-
nologies, and assessing its potential for physical training.
Methods and structure of the study. The academic and methodological literature on the application of artificial intel-
ligence in Aikido, physical education, and sports is examined. A mobile application has been created using AI technology to 
tailor training programs to individual needs. A theoretical assessment of the potential efficacy of the developed application 
is conducted.
Results and conclusions. The innovative mobile application has proven its ability to tailor training programs based on data 
analysis and user self-evaluation. Theoretical analysis has revealed that an application with artificial intelligence can adjust 
training loads, minimizing the risk of overtraining. The current version of the app has some drawbacks, such as a limited 
number of exercises. The next stage of development will involve adding automatic exercise counting using computer vision.

Keywords:  physical training, artificial intelligence, mobile application, personalization of training, aikido, GTO standards.

Received by the editorial office on  30.09.2024 

DIGITAL TRANSFORMATION IN SPORT

1Prikaz Ministerstva sporta RF ot 16 noyabrya 2022 g. № 993 
«Ob utverzhdenii federalnogo standarta sportivnoy podgotovki po 
vidu sporta «aykido».



11http://www.tpfk.ru

Methods and structure of the study. The fol-

lowing methods were used: analysis of scientific 

and methodological literature on aikido, physical 

education and the use of AI in sports; analysis of 

existing mobile applications using neural network 

technologies for physical training; development of 

a mobile application based on AI for aikido. To solve 

the problem, we have developed a mobile applica-

tion that allows testing the capabilities of AI in the 

physical training of aikido practitioners. The current 

version of the mobile application includes training 

in only one exercise – «bending and unbending the 

arms in a prone position». This approach allows us 

to focus on debugging the algorithms of artificial in-

telligence and the user interface. This is necessary 

to create a reliable software platform for further de-

velopment. The exercise «bending and unbending 

the arms in a prone position» was chosen for several 

reasons. Firstly, this exercise is included in both the 

Federal Standard for Aikido and the GTO complex, 

which makes it possible to use standardized evalu-

ation criteria. Secondly, this is a basic exercise for 

developing strength and strength endurance of the 

upper body, which is important for performing tech-

nical techniques in aikido. In the future, the exer-

cise base will be expanded to cover all aspects of 

physical training in Aikido and will include exercises 

aimed at developing speed, flexibility and coordina-

tion of movements. 

The user interface of the application consists of 

three main screens (Fig. 1):

- Start screen: collects initial information about the 

user;

- Main screen: displays the current training plan;

- Workout screen: displays the current exercise and 

the number of repetitions. And also collects feedback 

after completing the approach.

 The application's operation algorithm:

- when the application is first launched, the user is 

asked to enter initial data about themselves (age, gen-

der, level of physical fitness);

- based on the entered data, a training plan is cre-

ated taking into account the GTO standards;

- the user is shown the training plan on the main 

screen;

- in training mode, the user is shown the current 

task, after each approach, the user must assess the 

difficulty of the exercises;

- the AI system, if necessary, changes the train-

ing plan, depending on the number of exercises per-

formed, the user's progress and the difficulty ratings 

of the exercises performed by the user.

Results of the study and discussion. The devel-

oped application provides for the principle of gradual 

addition of functionality. At the current stage, the main 

focus was on the development of strength qualities. 

The main task is to integrate artificial intelligence tech-

nologies into the training process so that it is respon-

sible for the personalization of training programs, ana-

lyzes user progress and adapts to loads.

This approach is in line with modern trends in 

sports technology. Research shows that the use of AI 

in fitness applications opens up wide opportunities for 

optimizing the training process and improving athletic 

performance [4, 5]. E.L. Tagirova and V.V. Tagirova ar-

gue that AI-based information systems will allow more 

accurate analysis of large volumes of data on athletes 

and their training [4]. This is especially relevant for our 

application, which collects large volumes of data on 

the user and then analyzes the data obtained.

H.A. Tokhoyan notes the potential of AI for person-

alizing training programs and predicting results [5]. 

Our application implements this idea by adjusting the 

training program taking into account individual indica-

tors and the complexity of the exercises.

Analysis of the developed application shows a 

number of potential opportunities. The creation and 

adjustment of training programs is individual for each 

user, this will increase the efficiency of developing 

physical qualities compared to traditional training pro-

grams. Adaptive systems for timely changes in physi-

cal activity, based on user feedback, can reduce the 

risk of overtraining. The application gives users more 

freedom in choosing a place for training. And artificial 

DIGITAL TRANSFORMATION IN SPORT
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intelligence provides a more accurate and objective 

assessment of progress by analyzing large amounts 

of data and indicators that are inaccessible to tradi-

tional training methods. Despite these advantages, it 

is important to critically evaluate the developed ap-

plication and determine directions for its further de-

velopment. During the analysis, potential limitations of 

the developed application were identified. At the cur-

rent stage, work is implemented with only one exer-

cise and this does not allow developing all the physical 

qualities necessary in aikido. In addition, the use of AI 

in sports applications is associated with a number of 

challenges [7]. In the context of our application, this 

is the lack of visual control over the technique of per-

forming exercises. It is also important to note that the 

adaptation of the training program largely depends on 

the accuracy of the user's self-assessment. To over-

come these limitations, it is planned to use automatic 

repetition counting using computer vision technology. 

In the study of Yu.V. Churakova and A.V. Mikheeva con-

firmed the effectiveness of using neural networks for 

automatic control of physical exercises in mobile ap-

plications [6].

Сonclusions. As the analysis of the functional 

capabilities of the developed application for physical 

training of those involved in aikido shows, it opens up 

new prospects for further individualization and per-

sonalization of training sessions, allows improving 

control and self-control over the exercises performed 

and can be considered as a comprehensive tool in the 

physical training of those involved in aikido. The cre-

ated application has the ability to further improve its 

functionality, such as expanding the set of exercises 

for the development of almost all types of physical 

qualities: strength, speed, coordination of move-

ments, endurance, necessary for aikido. In the future, 

it is envisaged to integrate such functionality into the 

application as computer vision, which will allow evalu-

ating not only the quantitative aspects of the exercises 

performed, but also the technique.
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Introduction. According to the order of the Gov-
ernment of the Russian Federation of January 23, 2021 
No. 122-r, as part of the complex of events “Decade of 
Childhood”1 by 2027, it is planned to implement key 
socially significant initiatives, including: increasing the 
coverage of children aged 5 to 18 years with additional 
education; improving physical education and sports 
work and increasing the level of physical fitness of 
children; developing children’s associations; organ-
izing and conducting scientific research on modern 
childhood, from the perspective of which this study is 
conducted. Currently, in the period of digitalization of 
all spheres of society, the concept of “virtual” is be-
coming increasingly relevant and in demand, such 
definitions as “virtual reality”, “virtual money”, “virtual 

1 Order of the Government of the Russian Federation No. 122-p of 
January 23, 2021: “Plan of the main events held within the frame-
work of the Decade of Childhood”.

business centers”, “virtual technologies”, etc. appear, 
thus, an innovative and promising structural direction 
is being formed in the field of economics and business 
– “virtual organizations” [3, 4, 5, 6]. This direction is 
closely related to information and communication 
technologies and is based on network business inter-
action. In the field of physical education and sports 
(PES), the direction of “virtual organizations”, “virtual 
public associations and clubs” is practically absent, 
not considered, not studied and, therefore, its devel-
opment is a very urgent task.

Objective of the study was to identify and sub-
stantiate the essence and content of the concept 
of “virtual sports club” and the virtual technology 
of “gamification” in physical culture, recreation and 
sports activities.

Methods and structure of the study. The scien-
tific work was carried out on the basis of generaliza-

UDC  796.011:004

Abstract
Objective of the study was to generalization of experience and transfer of knowledge of the theory of virtuality in the field of 
physical culture, recreation and sports activities, as well as the development of gamification technology for home training of 
children.
Methods and structure of the study. The research was conducted by synthesizing theoretical insights and practical ex-
pertise from virtual entities. The methods employed included: a review of scholarly and methodological literature, a content 
analysis and conceptualization, the application of gamification, the development of mobile app technology, and the utilization 
of neural networks.
Results and conclusions. Based on the examination of scientific literature, a comprehensive definition of a virtual school 
sports club is formulated, highlighting its key characteristics and content. A model of a virtual martial arts sports club named 
"Sokol" in Izhevsk, with an informal structure, has been developed. The paper describes the creation of a gamification applica-
tion that enables the use of devices for physical education and sports activities, thereby enhancing the child's motivation and 
interest in training. These innovations are designed to enhance physical education and sports activities, improve children's 
physical fitness, and foster the development of children's associations.

Keywords: gamification, virtual sports club, virtual technologies in training, sportization, virtual organization, mass sports.
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tion of theoretical knowledge and practical experience 
of functioning of virtual organizations, the following 
methods were used: content analysis and definition of 
concepts, gamification, technology of creation of mo-
bile application, neural network. Many experts claim 
that the future is in transferring business to online 
mode, in virtual organizations [5, 6]. In modern scien-
tific literature there are various definitions of the con-
cept of “virtual business organization” [3, 4, 6]. Thus, 
O.E. Kalenov [3] gives the following definition: A vir-
tual organization is a formal or informal organization 
that unites spatially separated economic entities (le-
gal entities and individuals) that interact in the process 
of joint activities for the purpose of manufacturing 
products, providing services and obtaining maximum 
profit, using mainly information and communication 
technologies.

Results of the study and discussion. In the field 
of physical education and sports, there are public 
associations of legal organizations – these are fed-
erations, associations, etc. – organizations with 
a formal structure and strong centralized manage-
ment, with rigid vertical connections and weak hori-
zontal interactions, the financing of which is based 
on membership fees, and the activities are very often 
aimed at organizing paid services for students in the 
training, educational and competitive processes.

The practice of the “noughties” and “tenths” 
showed that not all clubs, sections and even regional 
federations are satisfied with such structural and man-
agerial functioning. Legal and physical entities want 
more freedom, more independence, the ability to plan 
their health and sports activities based on local re-
gional characteristics. Thus, it is clear that the reasons 
and prerequisites for the emergence of virtual organi-
zations in the field of physical education and sports 
are emerging.

Virtual web organizations in the field of physical 
education and sports. In essence, these are web ser-
vices that provide health and training online services 
for real registered users from anywhere in the world on 
a paid basis. Let’s outline some of them:

“Onetrack” (Available at: https://www.onetrack.
club/) is a virtual club for people who run. Members 
are provided with interactive training plans and have 
access to daily live sessions led by an expert trainer in 
audio or video formats.

“Fitocracy” (Available at: https://www.fitocracy.
com/) is a service that allows you to choose your own 
virtual trainer for fitness classes, assesses the level of 
physical fitness of a club member, creates a nutrition 

plan, organizes operational control over the training 
process and user achievements (points are awarded 
for training and interactive progress graphs are pro-
vided).

Virtual school sports club. Based on the content 
analysis of works on the definition of a virtual organi-
zation, carried out by the authors L.A. Leinonen, 2009 
[4]; M.A. Kurmanbaeva, I.V. Chizhankova, 2017; O.E. 
Kalenov, 2018 [3]; I.E. Khromov, 2018 [6]; G.I. Gumer-
ova, E.Sh. Shaimieva, 2018; M.S. Sudakov, A.O. Kon-
drat, M.I. Danilenko, 2019 [6] and others, we formulat-
ed the following generalized definition, in the context 
of the field of physical education and sports: “Virtual 
school sports club” (VSSC) [2] is a virtual informal or 
semi-formal organization, without the formalization of 
a traditional organizational and legal structure, perma-
nently or temporarily uniting various entities (legal en-
tities - sections, clubs - and / or individuals), the func-
tioning of which is based on network interaction and is 
aimed at implementing physical education, health and 
sports activities (PEHS).

Let’s consider the main features and content of 
VSSC:

1. Low level of formalization. An informal sports or-
ganization is, to some extent, a spontaneously creat-
ed association of clubs, sections, without concluding 
organizational and legal agreements, to achieve cer-
tain common goals (not profit) in physical education, 
health and sports activities. Such fundamental goals 
are the reason for the creation and existence of both 
formal and informal organizations [1]. The VSHSK is, 
in essence, a club without borders.

2. Decentralized management, priority of horizon-
tal interaction links, and also, perhaps, the presence 
of a virtual core – an organization around which coop-
eration takes place.

3. Temporality of cooperation, i.e. project-based 
nature of interaction for the implementation of com-
mon goals for all entities.

4. Network interaction of all VSSC entities.
5. Communication via information technologies, as 

well as the use of virtual technologies, such as gamifi-
cation, in physical education, health and sports activi-
ties.

“Gamification” is a virtual technology for phys-
ical education, health and sports activities.

We offer gamification technology – a computer 
application for home training of children, aimed at in-
creasing their motivation and interest in participating 
in the training process. The main goal of the applica-
tion is to create an exciting and motivating environ-
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ment for home training. The developed application is 
intended for people involved in martial arts. The user 
creates and develops a virtual character that accumu-
lates experience and increases levels as they perform 
physical exercises (Figure a). For performing exer-
cises and achieving various goals, users receive vir-
tual currency that can be used to “improve the virtual 
character” and purchase various in-game items. The 
reward system allows users to indirectly evaluate the 
results of their efforts. This approach encourages the 
user to train regularly and ensures visible progress in 
physical fitness.

                A                                                   B
Visualization of some aspects of the gamification 

application: a) interface of the character progress 
system; b) control of exercise performance using a 
neural network

The application also allows you to implement:
1. Competitive mode - where the user can compare 

their achievements with the results of other partici-
pants.

2. Virtual battles - where the user can fight both 
with each other and against computer-controlled op-
ponents. To successfully repel attacks, users must 
regularly perform physical exercises that strengthen 
their characters and increase their chances of win-
ning. This mechanism additionally encourages users 
to train regularly and helps improve their physical fit-
ness.

The application includes a function for monitor-
ing the correctness of exercise performance using a 
smartphone camera and artificial intelligence technol-
ogies, developed by Yu. V. Churakov and A. V. Mikheev 
[7]. The check is carried out both by a virtual trainer 
and a built-in neural network, which ensures the ac-
curacy and objectivity of the assessment (Figure 2. b).

Сonclusions. In the field of physical culture and 
sports, an innovative and promising structural direction 
is being formed and developed – “virtual sports club”, 
“virtual public associations”, and virtual technologies 
in the field of physical education and sports, such 
as gamification, are being developed. These innova-
tions are aimed at improving physical education and 
sports work, increasing the level of physical fitness of 
children, and developing children’s associations. Vir-
tual sports organizations are designed to ensure the 
flexibility of their functioning, mass participation and 
sportification of physical education of those involved. 
The development and implementation of gamification 
technology allows using devices for the purposes of 
physical education and sports, creating motivation 
and increasing the child’s interest in training.
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Relevance. Currently, the number of speech dis-

orders in primary school children is steadily increas-

ing. According to the results of the annual survey of 

children in the Republic of Tatarstan, there is a ten-

dency to increase the number of students with general 

speech underdevelopment. For example, in the 2015-

2016 academic year, 46% of children with speech 

disorders were identified from the total number of 

applicants, in the 2019-2020 academic year - 48% 

of children, in the 2021-2022 academic year – 52% 

of children, and in 2023-2024 - 54% of the total num-

ber of applicants. The constant growth in the number 

of children with developmental disabilities highlights 

the importance of correctional and preventive work 

in schools.  Therefore, the development of physical 

qualities and speech correction is currently an urgent 

topic [1].

The purpose of the study: is to theoretically and 

experimentally substantiate the methods of adaptive 

physical education of younger schoolchildren with 

speech disorders through the use of neuro-kinesio-

logical games, special and breathing exercises.

The results of the study and their discussion. 

The results of the study and their discussion. Taking 

into account the identified features of the develop-

ment of coordination abilities and speech, a method of 

adaptive physical education of younger schoolchildren 

with speech disorders has been developed, consisting 

of six interrelated blocks: Block I – neurokinetic exer-

cises without objects, block II - neurokinetic exercises 

with small balls with spikes, block III – neurokinetic ex-

ercises with large balls on a balancing board of Bilgu, 

block IV - neurokinetic games, block V - breathing ex-

ercises, block VI - relaxation and stretching exercises. 

The experimental technique was tested in a peda-

gogical experiment for 12 months. At the end of the 

pedagogical experiment, the indicators characterizing 

the prosodic side of speech (reproduction of rhythm, 

intonation, tempo of speech) improved in the control 

group from 26.3% to 31.8%, in the experimental group 

- from 76.1% to 83.3%. Kinesthetic practice increased 

in both study groups of children with dysarthria: in the 

control group - by 35.2%, in the experimental group 

- by 93.7%. A study of dynamic coordination of articu-

latory movements in children with dysarthria in both 

groups after the experiment showed improved results 

in both groups. The increase was higher in the experi-

mental group (1.9 points (126.6%)) compared with the 

control group - 0.6 points (37.5%). During the peda-

gogical experiment, the estimates of the kinetic basis 

of hand movements in the control and experimental 

groups also improved by 0.4 points (26.6%) and 1.8 

points (128.6%), respectively.  An improvement in EG 

results was also observed in indicators assessing the 

state of coordination abilities, from 22% to 67%.

Conclusion. Thus, the introduction of an experi-

mental technique using neurokinetic exercises and 

games in extracurricular activities allowed us to estab-

lish significant differences between the groups in all 

the tested indicators, the increase in the experimental 

group ranged from 21% to 40 %.
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Relevance. Water training using specialized simu-

lators is one of the modern safe ways to improve your 

health. These specialized exercise machines use the 

unique properties of water to strengthen the cardio-

vascular system, muscles, increase flexibility and im-

prove coordination of human movements, offering 

many physiological benefits that traditional exercises 

on land do not provide [1].

The purpose of the study: to study the effect of 

recreational training in the water using specialized 

AquaGym simulators on certain indicators of the psy-

chophysical state of middle-aged people.

The results of the study and their discussion.  

The study involved 32 people who were engaged in 

wellness workouts in the water simulators.. Analyzing 

the results of the survey of respondents, the following 

generalizations can be made:

– age of respondents: 50-59 years old (37.5%), 

40-49 years old (31.3%) 30-39 years old (15.6%), 60 

years and older (15.6%);

– duration of classes:  from 6 to 12 months for 

31.3% of respondents; from 1 to 2 years for 28.1%; 

less than 6 months for 25%; more than 2 years for 

15.6%;

– number of classes per week: 2-3 times for 46.9% 

of respondents, 4-5 times -25%, once a week - 18.8%; 

– the physical condition before the start of classes 

was assessed as: "satisfactory" by 31.3% of respond-

ents, "good" by 21.9%, "bad" by 25%, "very bad" by 

12.5%; 

– the physical condition after the experiment was 

assessed as: "good" by 37.5% of respondents, "ex-

cellent" by 28.1%, "bad– by 9.4%, "very bad" by 3.1%;

– Among the respondents, 46.9% of people felt 

a significant improvement in their well-being; 31.3% 

felt a slight improvement, and 21.9% noted no chang-

es.%;

– respondents indicated the following changes: 

muscle strengthening in 37.5% of people, improved 

flexibility in 25%, stress reduction in 18.8%, cardio-

vascular fitness in 18.8%. 

– the effectiveness of using simulators is assessed 

as: "very effective" by 31.3% of people, "effective" by 

46.9%, "neutral" by 21.9%;  

– the main motivation for continuing studies is: im-

proved health for 56.3% of respondents, comfortable 

conditions for 18.8%, the opportunity to communicate 

with other participants for 15.6%; 

– 46.9% of respondents would like to see more di-

versity in classes, and 31.3% would like to see an in-

crease in the number of classes.

Conclusion. Summarizing the above arguments, 

we can say that wellness workouts in the water using 

specialized simulators have a positive effect on the 

psychophysical state of middle-aged people.
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Introduction. The current model of individualiza-

tion of the training process for highly and highly quali-

fied athletes is based, as a rule, only on the results of 

a comparative analysis of its main characteristics with 

those of either leading domestic and foreign athletes, 

or of a selected athlete in successful and unsuccess-

ful seasons. We are talking about the organization of 

the training process, the content of training tools, as 

well as their distribution and ratios in each of the mes-

ocycles of the annual training cycle. As for the analy-

sis of other pedagogical, as well as psychological and 

medical-biological factors, which even against the 

background of adjusted training loads may not allow 

the fully realized physical qualities and energy poten-

tial of the body to be developed, the question remains 

open.

Objective of the study was to investigation of 

medical and biological factors that could impede the 

enhancement of the training performance among elite 

kayakers and canoeists.

Methods and structure of the study. The results 

of 18 series of our own monitoring of the current func-

tional state of highly qualified kayakers and canoeists 

over a period of six years (2019-2024) were analyzed. 

A total of 43 male rowers aged 18 to 36 years (5 HMS, 

8 MSIC, 27 MS, 3 CMS) and 23 female rowers aged 18 

to 33 years (2 HMS, 4 MSIC, 15 MS, 2 CMS) took part 

in the research. The current changes in the param-

UDC 796: 797.122

Abstract
Objective of the study was to investigation of medical and biological factors that could impede the enhancement of the train-
ing performance among elite kayakers and canoeists.
Methods and structure of the study. The results of 18 series of own monitoring of the current functional state of highly 
skilled kayakers and canoers over six years (2019-2024) are summarized. In total, 43 male rowers aged 18 to 36 years (5 HMS, 
8 MSIC, 27 MS, 3 CMS) and 23 female rowers aged 18 to 33 years (2 HMS, 4 MSIC, 15 MS, 2 CMS) took part in the research. 
Current changes in the morphological, protein and biochemical composition of blood were analyzed (antistreptolysin-O con-
tent, hemoglobin concentration, total protein content, albumin concentration, glucose, lymphocyte content at leukocyte levels 
from 4,5 to 7,5*109/l, hemodynamic parameters and electrocardiogram (total number of records 1360), criteria for the func-
tional state of the autonomic nervous system, as well as sleep disorders according to a simplified scheme of the SAN question-
naire (assessment of athletes on a 5-point scale of sleep status, appetite and desire to train).
Results and conclusions. It was discovered that a significant number of athletes in the selected group experienced negative 
shifts in their parameters, with these shifts occurring in 20 to 80% of measurements. These shifts were often associated with 
underlying conditions such as chronic infections, central nervous system fatigue, pre-anemic states, protein deficiencies, and 
more.
Therefore, to address the issue of personalizing and enhancing the training process for elite kayakers and canoeists, it is crucial 
to identify and address their individual medical and biological risk factors.

Keywords: morphological and biochemical composition of blood, highly skilled canoeists and kayakers, training process, 
negative changes, detection rate.
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eters of the morphological, protein and biochemical 

composition of the blood (antistreptolysin-O content, 

hemoglobin concentration, total protein content, albu-

min concentration, glucose, lymphocyte content with 

a leukocyte level of 4.5 to 7.5 * 109 / l), hemodynamic 

parameters and electrocardiogram (total number of 

records 1360), criteria for the functional state of the 

autonomic nervous system, as well as sleep disorders 

according to a simplified scheme of the SAN question-

naire (assessment by an athlete on a 5-point scale of 

sleep, appetite and desire to train) were analyzed.

Blood analysis was carried out at the bases of the 

consultative and diagnostic center of the Research 

Institute-KKB No. 1 named after Ochapovsky (Kras-

nodar) and the State Budgetary Healthcare Institution 

“Center for Public Health and Medical Prevention” of 

the Ministry of Health of the Krasnodar Territory.

Negative shifts in blood parameters were deter-

mined by several gradations presented in the works 

[4, 6, 9]. In two of them [4, 6], the results were based 

on data obtained during examination of highly and 

highly qualified kayakers and canoeists.

The determination of the frequency of myocardial 

repolarization disorders in athletes was based on the 

criteria presented in the work of L.A. Butchenko and 

V.L. Butchenko [2].

Results of the study and discussion. As shown 

by the analysis of literary sources and the results of 

our own long-term observations, the following can 

be primarily attributed to the medical and biological 

risk factors for a decrease in the effectiveness of the 

training process in the selected contingent of ath-

letes: the presence of insufficiently sanitized foci of 

chronic infection; chronic physical overstrain of the 

central nervous system; chronic physical overstrain 

of the cardiovascular system; insufficient consump-

tion of carbohydrates and/or proteins, iron deficiency 

(and, as a consequence, a decrease in the hemo-

globin content in the blood); violation of the drinking 

regime (chronic fluid deficiency); borderline states of 

the digestive and urinary systems; stable hypertonicity 

of certain muscles and muscle groups (training con-

ducted against the background of hypertonic muscles 

generates greater physiological stress during sub-

maximal loads); long-term registration long before the 

competitive period of the adaptation phase of reacti-

vation by the percentage of lymphocytes in the blood, 

etc. [10, 11].

The data obtained in this work regarding a number 

of the above-mentioned risk factors are presented in 

the table.

As follows from the presented results (see table), 

in 31,2% of measurements an elevated level of an-

tistreptolysin-O is recorded (from 211,0 U/l to 1930,2 

U/l in men, from 205,1 U/l to 1029,2 U/l in women), 

which, as is known, is a criterion for sensitization of the 

body to streptococcal antigens (the titer of antibodies 

to group A beta-hemolytic streptococcus increases a 

week after the onset of infection, reaches a peak af-

ter 3-5 weeks and in some cases decreases to normal 

only after six months to a year) [14]. That is, a signifi-

cant number of athletes train against the background 

of intoxication associated with foci of chronic infection 

(most often in the ENT organs), which, naturally, can-

not but have a negative impact on the effectiveness of 

THEORY AND METHODOLOGY OF SPORT

Frequency of detection of negative shifts in registered parameters in highly qualified rowers on kayaks and 

canoes

Registered parameters
(number of measurements)

Parameter values   re-
lated to negative shifts

Percentage 
of violations

Hemoglobin concentration, men (324), g/l < 138 21,3

Hemoglobin concentration, women (40), g/l < 129 20,0

Lymphocyte content, men (50), % > 45 22

Total protein content, men (293), g/l <70,4 26,2

Total protein content, women (43), g/l < 69,7 58,1

Albumin concentration, men (21), g/l < 44, 6 33,3

Glucose concentration, men and women (55), mmol/l < 4,5 80

Antistreptolysin-O content, men > 200 31,2

and women (93), U/l < 4 32,3
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the training process. 32,3% of measurements indicat-

ed sleep disturbances in rowers, which is, according 

to modern concepts [10, 11], one of the most inform-

ative markers of central nervous system overstrain.

Of the 28 rowers, 14 people (55,0%) had a stable 

normal electrocardiogram, 6 (21,5%) had a stable 

pathological one, and 8 (21,5%) had one with periodic 

improvement or deterioration. Among women, out of 

18 athletes, 10 people (55,5%) had a stable normal 

electrocardiogram, 3 (16,7%) had a stable patho-

logical one, and 5 (27,8%) had one with periodic im-

provement or deterioration. That is, it is reasonable 

to assume that only 55% of athletes have a high level 

of tolerance to physical activity, which is a necessary 

condition for improving athletic skills. As for the re-

sults of monitoring the fairly stable morphological and 

biochemical blood composition indicators in this con-

tingent of athletes (hemoglobin concentration, white 

blood cell count and total protein content recorded 

after 40 hours of the post-load period), the follow-

ing data are noteworthy. In 21,3% of measurements 

of male athletes, the hemoglobin content in the blood 

was below 138 g/l, while in females, its values   below 

129 g/l were observed in 20,0% of cases.

Total blood protein content below 70,4 g/l was re-

corded in 26,2% of measurements in males and below 

69,7 g/l in 58,1% of cases in females. Blood albumin 

concentration below 44,6 g/l was recorded in 33,3% 

of measurements in male athletes

Blood lymphocyte content above 45% (which cor-

responds to one of two variants of the adaptation 

phase of reactivation [3, 12]) 1.5 months before the 

first competition of the season was noted in 22% of 

measurements in males.

Blood glucose concentration below 4,5 mmol/l was 

recorded in 80% of male and female rowers. In one 

series, it was below 4,1 mmol/l in 22,6% of men and 

33,3% of women.

The influence of hemoglobin content in the blood 

on the level of aerobic capacity of the body, and pri-

marily aerobic efficiency, has long been generally rec-

ognized [8, 12]. Regarding the significance of albumin 

concentration indicators in this regard (unfortunately, 

this parameter is not always recorded), total protein 

content and, accordingly, the albumin-globulin coef-

ficient, they are convincingly proven in the work [5] 

from the standpoint of maintaining (especially when it 

comes to the albumin level) oncotic pressure and, ac-

cordingly, the volume of circulating blood, the transfer 

of a number of substances and, in particular, carbohy-

drates and lipids, which are the main energy substrate 

for muscle activity, regulation of hormonal functions, 

etc. The authors of the work [16] pay special attention 

to the diagnostic significance of repeated decreases 

in blood glucose levels, who, in an attempt to find a 

possible cause for the occurrence of a state of non-

functional overstrain / overtraining syndrome, ana-

lyzed 6 metabolic schemes and came to the conclu-

sion that only the theory of carbohydrate metabolism 

disorder is most relevant, and the trigger in this regard 

can even be single workouts against the background 

of a clear tendency to hypoglycemia.

As for the functional state of the musculoskeletal 

system in kayakers and canoeists, its dynamics (in the 

absence of complaints) are practically not assessed 

within the framework of current monitoring today, al-

though, judging by the works [1, 13], representatives 

of these sports specializations have fairly frequent dis-

orders in the form of muscle imbalances, stable mus-

cle hypertonus, skin-fascial fixations, painful muscle 

compactions, functional blocking. In addition, the vast 

majority of rowers have microalbuminuria [15] and pa-

thology of the digestive system, [7]).

Сonclusions. Thus, according to the data ob-

tained, the solution to the problem of individualiza-

tion and increasing the effectiveness of the training 

process for highly qualified kayakers and canoeists 

should begin with the identification and subsequent 

elimination of their individual medical and biological 

risk factors that prevent them from reaching the de-

sired level of feasibility of the physical qualities and 

energy potential of the body.
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Abstract
Objective of the study was to describing a possible model of technical training for high-performance hockey players, namely, 
the structure, components, and principles of managing the training process. 
Methods and structure of the study. To collect data on technical training of high-performance hockey players, the following 
methods were used: pedagogical observation, video and expert analysis of competition activities. 
Results and conclusions. This study is based on video analysis of competition activities of high-performance hockey play-
ers. The focus of the analysis is put on the description of competition technical skills in terms of the complex conditions for 
performing the hockey competition exercise. The analysis of various aspects of competition skills in hockey is foregrounded as 
the key to managing the game performance. The study identified the most important components in the content and structure 
of technical readiness of high-performance hockey players and formulated the principles of improving hockey players’ techni-
cal skills.

Keywords: training of highly effective hockey players, pedagogical supervision, video and expert analysis
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Introduction. In hockey, the result is achieved by 
using sets of technical skills of the participants of the 
game.  The skills constitute a system that is deter-
mined by the characteristics of team, group and indi-
vidual tactics. Scoring a goal is one of the main tasks 
of hockey players on the ice.  It is also important that 
the hockey line, which is on the ice, did not let a goal 
in their net. Solving these tasks requires the player to 
successfully perform combinations of various actions 
and techniques: various types of skating, stick and 
puck control, non-contact and contact checking (Fig-
ure 1) [1]. 

The volume and possible combinations of these 
actions are varied and determined by the characteris-
tics of the opponent’s game tactics and the conditions 
of the competition.  Among other things, in hockey, 
the attack and defense actions are extremely differ-
ent due to a variety of combinations of technical skills. 
These actions require the coordination of the interac-
tion and coherence of the players.

Objective of the study was to describing a pos-
sible model of technical training for high-performance 
hockey players, namely, the structure, components, 
and principles of managing the training process. 

Methods and structure of the study. To collect 
data on technical training of high-performance hockey 
players, the following methods were used: pedagogi-
cal observation, video and expert analysis of “com-
petition activities” [2]. This study is based on video 
analysis of competition activities of high-performance 
hockey players. The focus of the analysis is put on the 
description of competition technical skills in terms 
of the complex conditions for performing the hockey 
competition exercise. The analysis of various aspects 
of competition skills in hockey is foregrounded as the 
key to managing the game performance. The study 
identified the most important components in the con-
tent and structure of technical readiness of high-per-
formance hockey players and formulated the princi-
ples of improving hockey players’ technical skills.

Results of the study and discussion. Experts 
have always been interested in the effect of hockey 
technical skills on the game performance and the use 
of specialized exercises to improve the characteristics 
of technical skills [3, 4, 5].

There is a consensus in the professional hockey 
that one of the most important skills for this sport is 
skating. Skating is considered as the core of the hock-
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ey player’s technical behavior, and an individual profile 
of the player’s technical skills largely determines his 
style of play. In the professional community, there is an 
informal classification of hockey players: “the one who 
skates”, “the one who thinks”, “the one who skates and 
thinks”. It might appear partially true, but undoubtedly 
the technical readiness of a high-performance hockey 
player is a much more complex property. 

The skating techniques in hockey are the object of 
many studies [6, 7, 8] which focus on “biomechani-
cal characteristics of skating”, “the optimal range of 
variation in hockey technical training”, “the develop-
ment of advanced technical training model in hockey”, 
“the relationship between technical skills and high 
performance in ice hockey”, “the science and art of 
technical assessment and testing in ice hockey”, “bio-
mechanics of skating power”, “the ways of skating 
faster and avoiding injury”, “the relationship between 
ice hockey-specific complex test and aerobic capac-
ity” [6, 7, 8]. In our view, one of the explanations for 
the increased interest of experts in studying different 
aspects of technical skills is the advances in methods 
for skating evaluation and thus a good measurability 
of skating. 

The list of measured characteristics of skating 
is extensive: speed, power, acceleration. The listed 
features make skating skills a convenient tool for 
the coaches, managers, and scouts to consider the 
player’s skating ability as a significant factor when 
selecting a player for a team. To illustrate this state-
ment, examples are taken from the reports of profes-
sional scouts1: (1) “he is an offensive defenseman, 
who possesses an outstanding change of gear that he 
can display when given some open ice in the neutral 
zone”; (2) “he is an acute offensive impact, he moves 
the puck quickly, supports the play well,  makes body 
fakes and quick cuts to force defenders to move their 
feet and open the space”; (3) “he gets to his top speed 
easily and quickly and has a knack for creating sepa-
ration between himself and defenders”.

Understanding the fundamentals of improving 
game performance for high-performance hockey 
players is important to coaches.  Performance-based 
game characteristics are important for building a 
special physical training on and off the ice. These 
fundamentals embrace biomechanical, functional 
and technical aspects. Relying on these fundamen-
tals has positive implications for the development of 
both technical skills research programs and practical 
methods of increasing the performance of skating. 
In the research of Bracko M.R. et al, National Hockey 
League (NHL) forwards are analyzed to investigate the 
time and frequency of 27 skating characteristics dur-
ing a game (see table 1) [9]. 

1 https://www.eliteprospects.com 

As a result of the study Bracko et al proved that 
(1) game-performance skating of high-performance 
hockey forwards is characterized by two-foot gliding, 
striding characteristics (low-, medium-, and high-
intensity skating); (2) fast skaters have wide strides, 
quick recovery after push-off, deep knee flexion prior 
to push-off, and significant forward lean; (3) a wide 
stride (using hip abduction) with quick recovery is 
characteristic of a fast skater; (4) shoulders abduct 
and adduct in a smooth movement pattern coordinat-
ed with the abduction and adduction of the hips; (5) 
skill coaches and instructors should emulate, as much 
as possible, the game-performance skating [9].

The study of Bracko et al [9] offers original ideas 
and methodology, providing justification for the ap-
plication of the most informative characteristics of the 
game-performance skating. However, we believe that 
the results obtained can be substantially supplement-
ed, which will have a positive impact on the develop-
ment of existing technical training methods of the 
high-performance hockey players (Figure 2). 

First, it will be useful to study the characteristics of 
the skating skills of defenders. The concept of Bracko 
et al [9] which compares technical characteristics of 
“fast” and “slow” high-performance hockey players 
can be modified and extended. An advanced modifi-
cation of this concept could be the creation of a scale 
classifying the hockey players’ technical characteris-
tics levels according to various game specializations 
(a left wing, a right wing, a center forward, etc.). Such 
a quality-and-quantity scale gives many opportunities 
for a coach to manage technical training [10]. 

Second, it is necessary to automate the methods 
of collecting data on technical characteristics of play-
ers’ skating in real time.  This task can be successfully 
solved by using artificial intelligence systems to rec-
ognize and evaluate movements and technical skills 
of high-performance hockey players. Of course, such 
research has begun, there are enough corresponding 
technologies [11, ].  However, it must be recognized 

Figure 1. Structure of the hockey technique (cit. 
Pearsall et al 2000)
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that the results of the studies are not sufficient enough 
yet to solve the problem. Nowadays, the hockey re-
search is more focused on the study of high-perfor-
mance hockey players’ tactics. Meanwhile, the studies 
of technical skills have great potential and prospects 
because they can contribute to making dynamic mod-
els of players’ technical readiness that consider many 
factors of internal and external conditions.  To such 
external conditions such factors can be attributed as 
the sports form of the opponent team, games at home 
and on the road, the championship schedule, etc. 

Third, the study should be extended to the long-
term development of technical hockey skills. This as-
sumes the period for young hockey players from 8 to 
17 years of age.  This is probably the most difficult 
study because it will require a long time to analyze 
hockey players from different realms. It will require 
complex mathematical calculations and comput-

ing power capable of storing and processing large 
amounts of data.  

All items listed will allow accumulating enough in-
formation to study the relationship between skating 
and other technical skills, for example stick handling 
and checking. This approach allows to study ice hock-
ey mechanics as a complex holistic phenomenon. 
Such holistic description can contribute to determin-
ing the predictors of high hockey performance. The 
specific subject of such research should be the study 
of the technical skills of a goalkeeper. On the other 
hand, studies that focus on the separate components 
of different technical skills are also important. It is also 
necessary to consider research works whose purpose 
is to describe the specifics of technical behavior not 
only in competitions, but also in the training process. 

To scrutinize the content and direction of high-
performance hockey players’ technical training, we 
distinguish between three phases of training aimed 
at improving the technical skills: (1) special physical 
training on ice; (2) specialized technical training; (3) 
specialized stress skating. 

The first phase includes training in the following 
key areas: (a) special physical training on ice with 
extensive methods; (b) improvement of elementary 
forms of coordination skills in exercise on ice; (c) pro-
prioception and sensory control; (d) edge control in 
achieving stability of difficult dynamic poses. The rec-
ommended duration of this phase is 10-14 days. The 
duration depends on the level of players’ readiness 
and their experience. This first phase should occupy 
the beginning of the preparatory period or the breaks 
in the competition period. Also, the first phase can be 
reduced to 5-7 days in the competition period.  The 
first phase training should be organized by means of 
individual sessions on ice.

In the second phase the focus is on hockey spe-
cialization exercises. This part of training involves role-
sharing: (a) working on hockey pattern movements; 
(b) accurate, effective and situational use of the hock-
ey stick; (c) core control; (d) synchronous upper and 
lower body movement modes; (e) asynchronous up-
per and lower body movement modes. The second 
phase is 3 to 7 days in the preparatory period. It is also 
recommended to use training blocks of 1-2 days in the 
competition period. It is recommended to use special-
ized exercises in the underside or final part of practice, 
separately for defenders and forwards.

In the third phase the training focus is put on: (a) 
speed skating with puck control techniques (with ob-
stacle or pressure); (b) enhancing puck control; (c) 
implementation of “standards” in different environ-
ments; (d) inclusion of situational non-standard ele-
ments in standard exercises. The exercises for the 
third phase are usually scheduled to 10-14 days be-

Table 1. Timed skating characteristics of (NHL) 
forwards (cit. Bracko et al 1998)

Skating characteristic % Of total time  
on ice

Two-foot glide 39

Cruise slide 16,2

Medium intensity skating 10

Struggle for puck or position 9,8

Low-intensity skating 7,8

Backward skating 4,9

High-intensity skating 4,6

Two-foot stationary 3

Two-foot glide with puck 1,4

Medium-intensity skating with puck 0,8

Cruise stride with puck 0,6

Struggle with puck 0,6

Low intensity skating with puck 0,5

High intensity skating with puck 0,4

Two-foot stationary with puck 0,4

Figure 2. Biomechanical constants of high-perfor-
mance hockey player technique
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fore the competition. Such training should take place 
before pre-season tournaments, the first round of the 
championship or play-off (second round).

 Our field research was based on video analysis as 
well as a comprehensive evaluation of the technical 
skills of high-performance hockey players (n=35, the 
players the SKA system hockey clubs). Expert evalua-
tion methods were used at this stage. Automatic data 
collection was not fully implemented at this point. The 
software module was implemented to recognize and 
evaluate the skills of skating.  The study was focused 
on developing criteria for the accurate description of 
skating. Successful solution of this problem allowed to 
move on to the recognition of individual properties of 
technical behavior. After solving these problems, the 
development of software for assessment of skating 
skills based on video fragments was planned. The limi-
tation of the study is that it was conducted only dur-
ing the preparatory period and during the intermission 
of the championship. During the study we developed 
principles of improvement of technical skills for high-
performance hockey players which may be outlined in 
the following way.

(1) The regulation principle states that decisions 
on planning the training impact (workloads) should be 
based on the premise that during the high-intensity 
specialized training various motor qualities of players 
can enter into negative relationships, which can re-
duce the effectiveness of technical training.  

(2) The synergy principle states that during high-
intensity specialized training positive effects of a gen-
eral nature can be observed, which can further im-
prove individual technical components. 

(3) The principle of taking into account spatial and 
temporal factors states that adaptation requires rep-
etition of training effects with a given frequency, which 
allows to create an internal model presenting the main 
dynamic and static objects of the game.

Сonclusions. Our study foregrounds the need to 
develop two approaches, one holistic and one non-
holistic in the description of hockey technical behav-
ior. Currently, the analytical approach is predominant, 
with selected technical parameters being studied. It 
should also be noted that hockey is in constant devel-
opment, and therefore the technical side of the game 
is enhanced through new techniques that are to be 
taken into account when studying game performance. 
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Pressotherapy has a significant positive effect on the 

functional state of the body of academic rowers. First of 

all, this method affects the cardiovascular system, im-

proving its functioning and increasing tone. In addition, 

pressotherapy helps to increase the strength of the back 

muscles, which is especially important for rowers. No 

less significant is the improvement of athletes' subjective 

well-being after pressure therapy sessions, which has a 

positive effect on their general condition and mood.

Relevance. Modern high-performance sports 

place high demands on the functional state of athletes' 

bodies. In this regard, an urgent task of sports science 

and practice is the search for effective methods of re-

covery and improvement of physical fitness of athletes. 

One of the promising directions in this field is the use 

of various physiotherapeutic methods, among which a 

special place is occupied by pressotherapy [1]. Rowing 

is one of the most physically demanding sports, placing 

high demands on the functioning of the cardiovascular 

and muscular systems. Rowers perform a large amount 

of training work, including both aerobic and anaerobic 

exercise, which necessitates the search for effective 

means of recovery and increased physical fitness.

The purpose of the study: is to study the effect 

of pressure therapy on the physiological parameters of 

academic rowers. The study involved 15 rowing athletes 

(15 men) aged 18 to 20 years, with sports qualifications 

ranging from 1st class to Master of sports. All partici-

pants underwent a series of measurements before and 

after the pressotherapy session. The session lasted 40 

minutes and included alternating pressure on the upper 

and lower extremities from 50 to 60 mmHg. 

Before and after pressure therapy, the following 

parameters were measured in athletes: resting heart 

rate (HR), blood pressure (BP), standing and wrist dy-

namometry, vital capacity (VL).

The data obtained were processed using descrip-

tive and nonparametric statistical methods. The results 

are presented as the arithmetic mean and standard 

deviation (M±σ). The level of statistical significance 

was assumed at p<0.05. 

The results of the study and their discussion.  

The results obtained indicate a pronounced tonic effect 

of pressotherapy on the body of rowing athletes, which 

is manifested in improving the functional state of the 

cardiovascular system, increasing the strength capabil-

ities of the muscles of the back and upper extremities. 

The improvement of peripheral blood circulation 

and increased oxygen delivery to working muscles, 

observed after sessions of pressotherapy, create fa-

vorable conditions for increasing the effectiveness of 

the training process and accelerating recovery after in-

tense physical exertion [1]. In addition, increasing mus-

cle tone and improving their trophism under the influ-

ence of pressotherapy can help reduce the risk of injury 

and increase the strength capabilities of athletes.

Thus, the results of the study show that the inclu-

sion of pressotherapy sessions in the rowing training 

program can be an effective means of optimizing their 

functional state, increasing physical performance and 

speeding up recovery processes.

Conclusion. The results obtained indicate that 

pressotherapy has a pronounced tonic effect on the 

body of rowing athletes, mainly affecting the function-

ing of the cardiovascular system and the strength capa-

bilities of the back muscles. Improved blood circulation, 

increased vascular and muscle tone, observed after 

sessions of pressotherapy, create favorable conditions 

for improving the effectiveness of the training process 

and improving athletic performance in rowing. The in-

clusion of pressotherapy in the complex of rehabilita-

tion measures can be an effective tool for optimizing 

the physical fitness of rowers and injury prevention
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Relevance. Physical recreation plays an important 

role in the lives of combat veterans, contributing to 

their physical and psychological recovery, as well as 

successful reintegration into society. Regular exercise 

helps veterans cope with various problems that arose 

as a result of participation in military operations [1].

The purpose of the study: to consider the main 

provisions of physical recreation that contribute to the 

restoration of physical fitness and psychological sta-

bility of combat veterans who have returned from a 

special military operation.

Results of the study and their discussion. 

Physical activity helps to restore physical fitness, 

strength, endurance, flexibility and coordination. This 

is especially important for veterans with injuries and 

disabilities, for whom adapted training programs help 

improve the functional capabilities of the body.

Sports help reduce the level of stress, anxiety and 

depression, which are common among veterans. The 

production of endorphins during physical activity im-

proves mood and promotes emotional stability. Group 

activities also promote socialization and help veterans 

overcome feelings of isolation.

Regular exercise can reduce chronic pain, which is 

often a consequence of injuries received in combat. 

Physical activity helps to normalize sleep, which is es-

pecially important for veterans suffering from insom-

nia or other sleep disorders.

Participation in sports events and group training 

promotes the social integration of veterans, helps 

them find new friends and feel part of a community. 

The choice of physical activity should be based on 

the individual characteristics, physical condition, and 

preferences of the veteran. It is important to consult 

with a doctor and an adaptive physical education spe-

cialist.

– Adapted physical education: Specially designed 

programs for veterans with disabilities that take into 

account their limitations and capabilities.

– Cardiovascular training: walking, running, swim-

ming, cycling - strengthen the cardiovascular system 

and improve overall physical fitness.

– Strength training: strengthens muscles and 

bones, increases endurance.

– Yoga and Pilates: improve flexibility, coordination, 

and promote relaxation.

– Group activities: aerobics, dancing, team sports - 

promote socialization and increase motivation.

– Outdoor activities: hiking, fishing, hunting - help 

reconnect with nature and relieve stress.

A sociological survey conducted at the Kazan 

Higher Tank Command School (October 2024) 

among cadets aged 21 to 30 years studying there 

and returning after a special military operation 

showed that 50% of respondents devote their free 

time to family and family recreation in nature, 30% 

to meeting and communicating with friends, 20% 

of respondents regularly engage in physical activity 

and use these means to restore their physical and 

psychological health.

Conclusion. Physical recreation can become an 

important tool in the process of rehabilitation and re-

integration of war veterans, helping them return to a 

full life.
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Introduction. Walking is one of the most common 

ways of human movement in everyday life and pro-

vides vital information about its functional state and 

physical fitness [1, 2]. Also, by analyzing a person’s 

gait, sports injuries can be diagnosed, as well as dis-

eases associated with the musculoskeletal system, 

such as sprains, osteoarthritis, etc. [3, 4]. The active 

development of computer vision systems contributes 

to the introduction of contactless methods of human 

movement analysis into motor activity monitoring sys-

tems, including the use of RGB cameras, which are 

currently built into cell phones [5].

As shown by bibliometric analysis1, most of the 

research in the field of computer vision and artificial 

intelligence application in assessing biomechanical 

parameters of human movement, including in the field 

of sports training, is currently being conducted in the 

USA, Canada and China. This is confirmed by the re-

search results described in the source [5]. In Russia, 

such technologies are just beginning to develop and 

be implemented in the practice of monitoring human 

movements and, therefore, in this area they are frag-

1 Ispolzovana biblioteka Bibliometrix yazyka programmirovaniya R. 
Available at: https://www.bibliometrix.org/home/.
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Abstract
Objective of the study was to validate the approach for determining human walking metrics through the application of 
neural networks and computer vision techniques.
Methods and structure of the study. The scientific research involved the following steps:
1. Capturing video footage using a single RGB camera.
2. Calculating the coordinates of key points using the OpenPose neural network and creating a data set.
3. Removing any artifacts from the resulting data set using the Hodrick-Prescott filter.
4. Identifying the walking cycle.
5. Calculating the walking parameters.
The walking parameters of the subject were recorded and evaluated using the Zebris Rehawalk system (system configura-
tion from h/p/cosmos) at the Scientific and Practical Center for Pediatric Neurology of the Moscow Department of Health. 
The video was captured using a Panasonic HC-VX1 camera. The Body_25 model was employed to determine the spatial 
positions of the subject's body parts. The parameters were calculated for the sagittal projection using the Edinburgh Scale 
for Visual Assessment of human walking.
Results and conclusions. According to the calculations, the following values were obtained: the duration of a walking 
cycle is 1,58 ± 0,92 seconds, the time taken to complete a step is 0,78 ± 0,03 seconds, the length of a step is 41,33 ± 1,92 
centimeters, and the speed of walking is 1,91 ± 0,09 kilometers per hour. The movement parameters of the subject's hips, 
knees, and feet were calculated. When comparing the obtained values with the normative ones, slight deviations from the 
standard were observed in the subject's walking. The accuracy of the calculations was 0,95. The results demonstrate that 
computer vision can accurately assess the biomechanics of human movement and can serve as an objective monitoring tool 
in various fields, including sports, medical diagnostics, and rehabilitation. This approach does not require specialized train-
ing, equipment, or facilities, making it easier to monitor human movement indicators in any environment.

Keywords:  gait analysis, Edinburgh Visual Gait Scale, computer vision, OpenPose.
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mentary, there are no fundamental publications in this 

area. In order to substantiate the computer vision tools 

used in assessing human motor activity, including in 

sports training processes, we are testing an innovative 

method for assessing walking parameters, which is 

based on a combination of neural networks and deep 

learning. The conducted study makes it possible to in-

tegrate computer vision methods into the practice of 

contactless monitoring of the biomechanics of human 

movements, thereby increasing the objectivity of as-

sessment in sports, rehabilitation, and medical diag-

nostics.

Objective of the study was to validate the ap-

proach for determining human walking metrics 

through the application of neural networks and com-

puter vision techniques.

Methods and structure of the study. The as-

sessment of walking parameters was carried out in 

a healthy person using the Zebris Rehawalk system 

(system configuration from h/p/cosmos) based on 

the Scientific and Practical Center for Pediatric Neu-

rology of the Moscow Department of Health. The re-

search methodology includes the following stages: 

1) video recording on one RGB camera in the sagit-

tal projection; 2) calculation of point coordinates us-

ing the OpenPose neural network and formation of 

a data array; 3) cleaning the resulting array from ar-

tifacts using the Hodrick-Prescott filter, which allows 

removing the cyclic component from the time series; 

4) identification of the walking cycle; 5) calculation 

of walking parameters. To calculate the coordinates 

of the location of the test subject’s body elements in 

two-dimensional space, the Body_25 model was used 

(Figure 1). Video recording was carried out on a Pana-

sonic HC-VX1 video camera with the following param-

eters: 4K recording format at a speed of 50 frames 

per second, with a maximum bitrate of 500 Mbps. The 

MPEG-4 AVC/H.264 compression algorithm was used 

during recording in HD resolutions (1920 × 1080).The 

distances between points were calculated using the 

formula:
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j
)2 + (y

i 
- y

j
)2                                                 
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i
, x

j
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i 
 y

j
 – coordinates of the analyzed points 

in two-dimensional space.

The angular distances were determined using the 

cosine theorem. The parameters were calculated for 

the sagittal projection using the Edinburgh Visual Gait 

Scale (EVGS), which includes an analysis of the spatial 

positions of the main body elements involved in move-

ment in all phases of its cycle [6]. The EVGS method 

includes the calculation of 34 walking parameters in 

the sagittal and frontal projections.

Figure 1. Location of points in the Body_25 model

In the study, after identifying the walking cy-

cles, the calculation of the main indicators was per-

formed, such as the walking cycle time, step execu-

tion time, step length, walking speed. The values   of 

the angles of movement of the hips, knees, feet dur-

ing the walking of the subject were also calculated 

using the EVGS method for the sagittal projection. A 

comparison of the obtained values     with the norma-

tive ones, which are given in the method used in the 

study, was performed. The accuracy of the calcula-

tions was 0,95.

Results of the study and discussion. The com-

plete human gait cycle consists of two main phases 

– the support phase and the swing phase, including 

stance and turn. The gait cycle is calculated for one 

leg [6]. The events of the subject’s foot strike and 

toe-off were determined using the method given in 

the source [7]. Figure 2 shows the identification of the 

gait cycle events on the timeline 1-128 frames. Points 

19 and 22 of the Body_25 model (determine the toes) 

were used in the calculation. The gait cycle time is 

1,58±0,92 s, the step execution time is 0,78±0,03 s, 

the step length is 41,33±1,92 cm, the walking speed 

is 1,91±0,09– km/h. The subject completes about 76 

gait cycles per minute.
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Figure 2. Identification of human gait cycle events

Figure 3 shows the calculated values   of angles ac-

cording to EVGS. The table shows the values   of the 

calculated indicators, a brief description of the cal-

culation method, and the standard values   according 

to the EVGS method. Indicators whose values   devi-

ate from the standard values   are highlighted in ital-

ics (see table). Based on the calculations performed, 

the following conclusions can be made. The subject’s 

walking indicators differ slightly from the standard val-

ues   (maximum hip flexion during walking, degrees; 

maximum knee extension during walking) (see table), 

which may require additional research.
Сonclusions. The study tested the method for 

calculating human walking parameters using neu-
ral networks and parametric geometry. The results 
showed that computer vision has sufficient accuracy 
in assessing the biomechanics of human movement, 
in the study this indicator was 0.95, and can be used 
as a tool for objective monitoring in various sports, 
medical diagnostics, and rehabilitation. The use of 
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Walking indicators, calculation methods, estimated and standard values
Indicator

D
e

si
g

n
a

ti
o

n
 

(F
ig

u
re

 3
) Calculation method The value obtained 

using the author’s 
algorithm

Norm values

Maximum hip flexion dur-
ing walking, degrees 1

The angle formed by points 1, 8, 13 
(10).

160,60 25,00-45,00

19,40*

Maximum knee extension 
during walking, degrees 2

The angle formed by points 12 (9), 
13 (10), 14 (11).

176,94 5,00-15,00

3,06*

Angle of foot rise from 
horizontal plane, degrees

3

The angle formed by points 21 (11), 
19 (22) and the horizontal plane of 

the floor (treadmill).

19,04 No, according to 
literary data no more 

than 20

Maximum deviation of 
the torso from the vertical 
axis (in the middle pose), 

degrees
4

It is defined as the angle between 
points 1, 8 and the vertical line 

drawn from point 8, determined in 
the middle pose.

3,99 0-5

Maximum hip extension 
in mid-stance, degrees 1

The angle formed by points 1, 8, 
13 (10). Determined in the middle 

pose.

188,48* 0-20

8,48

Maximum knee extension 
in mid-stance, degrees 2

The angle formed by points 12 (9), 
13 (10), 14 (11). Determined in the 

middle pose.

180,8 0-15

0,8

Maximum angle of ankle 
flexion in the middle posi-

tion, degrees 5

The angle formed by points 13 (10), 
14 (11), 19 (22). Determined in the 

middle pose.

86,88 No more than 5

3,12**

Maximum angle of ankle 
flexion during walking, 

degrees 5

The angle formed by points 13 (10), 
14 (11), 19 (22). Determined while 

walking.

82,77 Not specified

* – Defined as the difference between 180 and the obtained angle value. Used to convert the values   of the indicators to the Edinburgh 
scale standards.  ** – Defined as the difference between 90 and the obtained angle value. Used to convert the values   of the indicators to 
the Edinburgh scale standards.

The aver-
age pose

The aver-
age pose

Heel kick Heel kick Heel kick

Frame numbers, frames
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this approach does not require special training, equip-
ment, or premises, which facilitates monitoring human 
movement parameters in any conditions.

The work was carried out with the financial support 
of the project by the Russian Federation represented 
by the Ministry of Education and Science of Russia 
(Agreement No. 075-15-2024-526)
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Introduction. Previously conducted studies al-
lowed us to select the most informative indicators 
among many indicators assessing the special motor 
readiness of hockey players and which change signifi-
cantly with the age and qualification of hockey players 
[1-4]. Special motor abilities in hockey should include 
three types of speed: speed of puck control (the abil-
ity to control the puck in minimal time for further con-
trolled control of the puck), maneuvering speed (the 
ability to quickly move on the ice, including with the 
puck and changing the direction of movement), throw-
ing speed combined with accuracy (the ability to hit 
the target zone in minimal time) [1, 4]. These abilities 
of hockey players can be assessed using tests such 
as: 16 m skating; 16 m straight puck dribbling; puck 
dribbling with dribbling (to the right and left sides); re-
ceiving the puck until complete control; throwing into 
the target zone (convenient and inconvenient side). In 

these tests, it is recommended to consider the follow-
ing indicators for assessing age dynamics: duration of 
puck reception until complete mastery (average value 
for 10 attempts), coefficient of variation of duration 
of puck reception until complete mastery (over 10 at-
tempts), duration of 16 m run on skates (average value 
for 3 attempts), duration of 16 m straight puck drib-
bling (average value for 3 attempts), duration of puck 
dribbling with dribbling over a 16 m section (average 
value for 3 attempts), speed of probability of throwing 
a puck (over 10 throws into the target zone).

Objective of the study was to establish guidelines 
for the development and implementation of training 
protocols for elite hockey players. 

Methods and structure of the study. The study 
used the test results of 135 hockey players of various 
qualifications and positions in a wide age range (from 
9 to 19 years). Based on the pre-developed regres-

UDC  796.966

Abstract
Objective of the study was to establish guidelines for the development and implementation of training protocols for elite 
hockey players.
Methods and structure of the study. The findings from the assessment of 135 hockey players, representing a diverse 
range of abilities and positions, spanning various age groups (from 9 to 19 years old), were utilized for the purpose of this 
study. The assessment focused on evaluating the following motor skills of the players: the speed at which they acquire the 
puck, their agility, and their ability to throw the puck with precision. 
Results and conclusions. Based on pre-established regression models that enable the extrapolation of the data obtained, 
and considering the duration of the phases of sports training and the age of individuals for enrollment in these phases in the 
sport of hockey, control and transfer standards for years and phases of training are proposed: the initial training phase (8 
years), the training phase (11 years), the improvement phase of sports skills (15 years), and the phase of advanced sports 
skills (17 years). The proposed transfer standards are recommended for use in the educational and training process as part 
of the gradual monitoring of the fitness of hockey players. The article provides a comprehensive explanation of the proposed 
tests and the method for calculating the necessary indicators.
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sion models (statistical significance of the regression 
equations p≤0.05), allowing extrapolation of the ob-
tained data [4], and taking into account the duration 
of the stages of sports training and the age of individu-
als for enrollment in the stages of sports training in the 
sport of hockey, control and transfer standards were 
calculated by years and stages of training: initial train-
ing stage (8 years), training stage (11 years), stage 
of improving sports skills (15 years), stage of higher 
sports skills (17 years). The standards are defined for 
the indicators of such tests as: 16 m skating; 16 m 
straight puck dribbling; puck dribbling with dribbling 
(to the right and left sides); puck reception until com-
plete mastery; throw into the target zone (convenient 
and inconvenient side).

Results of the study and discussion. To assess 
the special training of hockey players, it is recom-
mended to follow the following testing procedure.

Receiving the puck until you have full control. 
The sender and the receiver (tested) player are locat-
ed at the face-off points (distance 14 m). The start of 
the reception duration is the moment the puck leaves 
the sender’s stick. The end of the reception duration 
is the moment the puck comes to a complete stop 
while simultaneously maintaining contact with the 
receiver’s stick. Video recording is performed us-
ing a camera with a shooting frequency of at least 
50 frames per second. Based on the results of video 
analysis (timing) in 10 attempts, such informative in-
dicators as the average value and the variation coef-
ficient of the puck reception duration are calculated. 
To increase the reliability of the test, different “trans-
mitters” should not be involved; if possible, the pass-
es should be performed by the same person (with the 
necessary rest intervals between the subjects). The 
number of attempts (passes) is 10. The angle (sec-
tor) of the puck’s flight dispersion is 15˚. The task for 
the athlete is to gain control of the puck as quickly 
as possible, performing the technique as follows: 
the puck must be completely stopped (motionless), 
while the blade of the stick must be in contact with 
the stopped puck.

16m skating. The test subject’s task is to skate on 
ice as fast as possible, starting from a designated start 
line (free start). The time count begins when the player 
crosses the start line and ends when he crosses the 
finish line. To improve the accuracy of measuring the 
duration of the skate run, it is recommended to use op-
toelectronic pairs located at the edges of the recorded 
segment. An alternative option is video recording with 
a frequency of at least 100 frames per second. To im-

prove the reliability of the test, after a trial attempt, 
the athlete must be given 3 attempts to complete the 
test (taking into account the rest intervals between at-
tempts), and the result in the test will be determined as 
the average value for three attempts.

Dribbling the puck straight 16 m. The require-
ments for completing the task are similar to the pre-
vious one. The specifics of dribbling the puck sug-
gest the following: the puck, when dribbling, should 
not move more than 2–2.5 m away from the hockey 
player (the distance of an outstretched arm with a 
stick).

Dribbling the puck while performing a dribble 
over a 16 m area. The requirements for completing 
the task are also similar to the previous one. When 
completing the task, the athlete must go around all the 
obstacles without moving them. 

Throw test. The athlete makes 10 throws of pucks 
located along the line passing through the final face-
off points. Throws are made into the target zone – 1/9 
of the goal area in the right or left corner. Each of the 
10 pucks suddenly appears from under an opaque 
screen (1,5 × 1,5 m2, which does not allow you to 
see the arrangement of the pucks), which gradually 
reveals (moving from the center) one puck at a time. 
Using video analysis equipment (with a shooting fre-
quency of at least 50 frames per second), such indi-
cators as the probability of scoring (the percentage 
of the number of pucks scored to the total number of 
throws) and the average duration of a throw in a series 
(the average duration of all throws made in a series) 
are determined. The calculated indicator is the rate 
of probability of scoring (the ratio of the probability of 
scoring to the average duration of a throw). Based on 
the developed regression models [4] and taking into 
account the duration of the stages of sports training 
and the age of individuals for enrollment in the stages 
of sports training in the sport of hockey, control and 
transfer standards are proposed for years and stages 
of training in the sport of hockey in accordance with 
the requirements for the results of the implementation 
of the sports training program in the sport of hockey at 
each stage of sports training, the fulfillment of which 
provides grounds for transferring an individual under-
going sports training to the next stage of sports train-
ing based on the results of special tests conducted on 
the ice (see table).

Сonclusions. The proposed control and transla-
tion standards are recommended to be used in the 
educational and training process as part of the stage-
by-stage control of the readiness of hockey players.
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Control and transfer standards by years and stages of training in the sport of hockey, the fulfillment of which 
provides grounds for transferring a person undergoing sports training to the next stage of sports training (based 
on the results of special training tests)

An indicator  

of an athlete’s motor  

ability

Stage of sports training (age)
Basic training  

(8 years)

Training

(11 years)

Improving sports 

skills (15 years)

Highest sportsmanship 

(17 years)

Duration of receiving the puck until full 

control (average value), s (no more)

2,1 1,9 1,7 1,5

Variation coefficient of the duration of re-

ceiving the puck until full control, % (no 

more than)

95 85 72 65

Duration of 16 m run on skates, s (no more) 3,17 3,08 2,96 2,90

Duration of puck movement straight 16 m, 

s (no more)

3,27 3,19 3,07 3,01

Duration of puck dribbling with dribbling 

on a 16 m section, s (no more)

3,84 3,70 3,51 3,41

Puck scoring rate (shots into the target 

zone), %/sec (not less than)

17 23 31 35
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Introduction. Improving the structural compo-

nents of training and competitive activities is associ-

ated with increasing the parameters of its efficiency 

and effectiveness in the segments of a motor opera-

tion, action and complex of actions that must be situ-

ationally adequate [7]. Considering the scientific issue 

of the emergence and consolidation of motor errors in 

the stereotypes of motor behavior of a young athlete, 

V.N. Platonov identifies 5 groups of reasons: “motor 

insufficiency – coordination, physical qualities, skill 

poverty; learning defect; psychogenic – poor self-

control, psychological external influence, uncertainty, 

apprehension, fear..; unusual conditions – character-

istics of the opponent, regulation of activity..; random) 

[8], which, in our opinion, are hierarchically linked and 

predetermined by the developing regulations of train-

ing and competitive confrontation with the opponent. 

At the level of motor operation, the reasons identified 

by V.N. Platonov are primary and isolated. At the level 

of the integral action and the specifics of its integra-

tion into a motor combination, a cause-and-effect 

relationship can be built between the large-scale in-

fluence of the “error – a prerequisite for a failure in 

efficiency” on the occurrence of the “error – an inef-

UDC  796.819/37.026.9

Abstract
Objective of the study was to detect the presence of an algorithm in the chain of cause-and-effect relationships that gov-
ern the probabilistic consolidation of ineffective intellectual and physical actions and movements of a young judoka during 
training and competition, enabling teachers to prevent the negative trend of memorization and the emergence of automatic 
errors in performance.
Methods and structure of the study. The study employed video analysis, cluster analysis, and descriptive statistics to 
examine the structural elements of movement. The research focused on a group of coaches from the Sambo – 70 Sports 
and Education Center, who evaluated the preconditions and causes of technical mistakes made by a young judoka in two 
competitive scenarios.
Results and conclusions.  In the fundamental groups, it is not the preconditions that are determined, but the semantic 
structures of the direct activity format that mirror the substance of the appropriate practical advice from the instructor. The 
creation of a positive competitive experience for a young judoka should be grounded in the examination of semantic units 
within the algorithm of the ratio of ineffective intellectual and motor operations and actions to prevent the process of its 
transformation into an algorithm for their consolidation.
By dissecting the causes of mistakes through semantic analysis, we can discern the path for pedagogical influence to up-
date the content of training and competitive activities.
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fective condition for implementing an action, accu-

mulating in the “error of ineffective completion of an 

action, combination” taking into account the variabil-

ity of the development of the situation. In the context 

under consideration, we are interested in, according 

to M.M. Bogen, the phase in the structure of the inte-

gral action – “definition of the content of a motor ac-

tion as a way (method) of solving a motor problem, the 

characteristics of its operational composition with the 

number of operations included in the motor action” 

[3, 57 p.], which is predetermined, according to P.K. 

Anokhin – by situational afferentation, its perception 

at the intersection with memory as previous motor ex-

perience, motivation and the subsequent transition of 

this systemic formation to the decision-making stage 

[1, pp. 17-59]. Where is the process of movement 

control, according to N.A. Bernstein, is considered 

as "an active, purposeful system... based on sensory 

corrections, which present the principle of hierarchi-

cal, level control of movement" [2, pp. 373-392]. The 

resource for optimizing motor skills and abilities, ac-

cording to N.D. Gordeeva, is "the peculiarities of the 

organization of serial sensorimotor actions" [4, 64 p.], 

where "the condition for generating a perfect action" 

is "productive chaos" [5, 116 p.] as the essential basis 

of productive search activity in self-determination of 

more rational parameters of movement and "reflection 

of the process of constructing an objective action" [6, 

90 p.].

Objective of the study was to detect the pres-

ence of an algorithm in the chain of cause-and-effect 

relationships that govern the probabilistic consolida-

tion of ineffective intellectual and physical actions 

and movements of a young judoka during training and 

competition, enabling teachers to prevent the nega-

tive trend of memorization and the emergence of au-

tomatic errors in performance.

Methods and structure of the study. The following 

methods were used: video analysis of structural com-

ponents of movement in the training and competitive 

activity of a young judoka; cluster analysis; methods 

of descriptive statistics. The study was conducted 

on a contingent of coaches (n=10) of the Sports and 

Education Center "Sambo-70", assessing the prereq-

uisites and causes of technical errors in a young ju-

doka in two intellectual-motor competitive situations, 

characterizing the presence of an emerging algorithm 

of ineffective intellectual-motor operations.

Results of the study and discussion. A reflex-

ive self-analysis of the reasons for making an error, 

conducted on a contingent of young judokas, made 

it possible to identify semantic units: “got scared 

(played it safe) – was late with the moment of starting 

the action – chose the most predictable (readable) 

action by the opponent – did not have enough time 

to implement the maximum explosive effort – lost 

dynamic balance and lost the position of superior-

ity over the opponent”. The figure shows the aver-

age values of the trainers' opinions on the hierarchy 

of reasons for the manifestation of errors. The young 

judoka (I.M.) states: “it went wrong”, but the algo-

rithm of the movement can no longer be “broken”, 

since the influence of inertial forces, the vector of the 

opponent's effort during the confrontation and other 

factors is significant. We have identified a special co-

organization of cause-and-effect relationships for 

making errors in the execution of movements of the 

first and second technical techniques and the filling 

of the basic clusters: despite the high significance 

rating (1,2) of factor 1.B. "did not take into account 

the low location of the opponent's center of mass", 

the basic cluster included characteristics of imme-

diate activity-based bases (1.A. and 1.B.); similarly, 

despite the basic reason 2.B. "Was afraid of the op-

ponent's psychological pressure (played it safe in his 

actions)" with a high significance rating, the lower 

basic cluster included 2.G. "was late with the start 

of the action" and 2.D. "chose the action most easily 

read by the opponent" – immediate characteristics of 

a segment of competitive confrontation.

Thus, the basic semantic constructs determine the 

content of the coach's practical recommendations: 

instead of the expected rating instruction "take into 

account the location of the center of mass", it is ad-

visable according to the basic cluster to "master the 

technique in a low stance" and "take the opponent out 

of the balance zone"; instead of the instruction "do not 

be afraid", it is relevant to "perform the technical tech-

nique in a timely manner". It is obvious that cluster 

analysis does not have the function of semantic analy-

sis, semantic interpretation of constructs, but math-

ematically turns us to an activity-based approach that 

ensures the correction of the ineffective intellectual 

and motor behavior of the athlete.

Сonclusions. Prevention of the process of con-

solidation of motor errors in the motor memory of a 

young athlete is associated with the actualization of 

search intellectual-motor behavior when understand-

ing the causes of the cumulative effect of technical 

errors in the implementation of motor operations and 
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actions, which requires an analysis of the structural 

units of cause-and-effect relationships in the identi-

fied algorithm. To form a positive competitive experi-

ence of a young judoka, it is extremely important that 

the algorithm of the relationship between ineffective 

intellectual-motor operations and the actions of a 

Pedagogical characteristics of the algorithm of the relationship between ineffective intellectual-motor op-
erations and actions of a judoist (I.M.). Note: in italics – formulations according to V.N. Platonov.
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judoka is not transformed into an algorithm for their 

consolidation.

Analysis of the causes of the development of inef-

fective intellectual-motor operations and actions re-

quires specification of the problem area: insufficient 

level of formation of physical qualities or their pres-

ence against the background of the inability to imple-

ment in the conditions and regulations of competitive 

confrontation.

Reliance on the classification grounds for the 

occurrence of motor errors according to V.N. Pla-

tonov is important in their systematization for vari-

ous sports, but when detailing the causes of errors 

in a specific sport, the semantic analysis of seman-

tic constructs that reveal the direction of pedagogi-

cal influence on the construction of the content of 

training and competitive activities acquires particu-

lar significance.

The article was prepared as part of the work on the 

State assignment of the Ministry of Education of the 

Russian Federation "Organizational and methodo-

logical support for the activities of organizations in the 

field of military-sports and basic military training of 

children and youth within the framework of additional 

education"
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Introduction.  In the 110 m hurdles, the deter-

mining factors for success are the hurdlers’ ability to 

quickly overcome obstacles, maintain a high pace of 

running movements between hurdles, and the ability 

to maintain a stable rhythm of movements at all sec-

tions of the distance without slowing down due to fa-

tigue [1-3]. In men’s 110 m hurdles, the clear favorite 

in recent years has been the long-term leader of the 

world ranking, American G. Holloway (12,86 s at the 

2024 US Olympic selection). The best places in the 

final were claimed by the winners of the US Olympic 

selection F. Kritenden (12,93 s), D. Robertson (12,96 

s), and the European champion, Italian L. Simonelli 

(13,05 s). High results before the Olympic Games 

were also shown by O. Bennett from Jamaica (13,09 

s), Japanese R. Muratake (13,07 s) and S. Izumya 

(13,10 s), Spaniard E. Lyopis (13,10 s), and Jamaican 

champion R. Broadbell (13,09 s).

Objective of the study was to pinpoint the crucial 

kinematic metrics that contribute to the success of the 

world’s top male hurdlers in the 110-meter hurdles, 

we conducted a thorough examination of their perfor-

mances at the Olympic Games in Paris.

Methods and structure of the study. An analysis 

of documentary materials was carried out 1,2, video 

analysis of the competitive activity of the world’s lead-

ing hurdlers using the Dartfish software, methods of 

mathematical statistics.

Results of the study and discussion. In the 

course of the video analysis of the competitive activ-

ity of hurdlers in the semi-final and final races of the 

2024 Olympic competitions in the 110 m hurdles, we 

identified the main factors influencing the efficiency 

of the hurdlers’ actions, as well as the degree of their 

1  Available at: https://en.wikipedia.org/wiki/Athletics_at_
the_2024_Summer_Olympics.
2  Available at: https://worldathletics.org/.
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influence on the final competitive result. For this pur-

pose, the following were determined: the frequency of 

steps on each inter-hurdle segment and the time of 

performing a hurdle step on each obstacle. The time 

of performing a hurdle step (the time interval from the 

moment the foot is placed on the support during the 

push-off to the moment it touches the track during the 

landing after the hurdle) is largely determined by the 

time it takes to overcome the obstacle. At the same 

time, it is interpreted as a running step performed over 

the obstacle, which corresponds to the target tasks of 

hurdle running: “to overcome obstacles with a running 

step, not a jump” [2]. In the table. 1 shows the aver-

age hurdle step tempo and hurdle step execution time 

of the participants in the semi-finals and finals of the 

Paris Olympic Games in the 110 m hurdles.

Video analysis of competitive activity of hurdlers 

showed that changing the rhythm of steps in hurdling 

THEORY AND METHODOLOGY OF SPORT

Table 1. Average inter-hurdle step tempo and hurdle step time of athletes participating in the 2024 Paris 
Olympic Games in the semi-final and final races

№ Athlete Country Stage Temp T
Bar.step

BRS SR SR-BSR
S/s A A A A

1 G. Holloway USA Final 5,28+0,24 0,43+0,03 12,86 12,99 0,13

s/final 5,35+0,26 0,44+0,02 12,86 12,98 0,12

2 D. Roberts USA Final 5,16+0,14 0,45+0,1 12,96 13,09 0,13

s/final 5,33+0,40 0,47+0,1 12,96 13,10 0,14

3 R. Broadbell Jamaica Final 5,25+0,15 0,45+0,1 13,09 13,09 0,00

s/final 5,09+0,35 0,45+0,1 13,09 13,21 0,12

4 E. Lyopis Spain Final 4,92+0,16 0,42+0,02 13,09 13,20 0,11

s/final 5,02+0,42 0,44+0,01 13,09 13,17 0,08

5 R. Muratake Japan Final 5,52+0,15 0,48+0,01 13,07 13,21 0,14

s/final 5,37+0,41 0,49+0,02 13,07 13,26 0,19

6 F. Critenden  USA Final 5,43+0,08 0,48+0,02 12,93 13,32 0,39

s/final 5,15+0,22 0,46+0,01 12,93 13,23 0,30

7 О. Bennett Jamaica Final 5,22+0,15 0,46+0,01 13,09 13,34 0,25

s/final 5,29+0,32 0,46+0,02 13,09 13,09 0,00

8 H. Parchment Jamaica Final 5,26+0,16 0,46+0,02 13,18 13,39 0,21

s/final 5,14+0,41 0,45+0,01 13,18 13,19 0,01
Note: BRS – best result of the season; CR – competition result; Tbar.step – time of the hurdle step.

Table 2. Statistical relationship indicators for the tempo of inter-hurdle steps, time of hurdle step and time 

to overcome inter-hurdle blocks among the finalists of the 2024 Olympic Games.
№ Athlete Country Stage Correlation relationship indicators

Temp/T
bar.step

T
Bar.step

/T
block

T
block

/Temp

1 G. Holloway USA Final -0,635 0,888 -0,917

s/final -0,613 0,859 -0,919

2 D. Roberts USA Final -0,306 0,761 -0,827

s/final 0,306 0,370 -0,761

3 R. Broadbell Jamaica Final -0,005 0,621 -0,779

s/final 0,015 0,743 -0,633

4 E. Lyopis Spain Final 0,410 0,648 -0,420

s/final -0,318 0,628 -0,930

5 R. Muratake Japan Final -0,522 0,872 -0,854

s/final 0,507 0,418 -0,564

6 F. Critenden  USA Final -0,328 0,913 -0,648

s/final -0,064 0,667 -0,763

7 О. Bennett Jamaica Final -0,476 0,771 -0,910

s/final -0,230 0,813 -0,731

8 H. Parchment Jamaica Final -0,351 0,697 -0,901

s/final -0,265 0,617 -0,912
Note: Tbar.step – time to complete a barrier step; Tblock – time to overcome a barrier block.
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significantly affects the final sports result. It would be 

logical to assume that as the speed of overcoming the 

hurdle blocks increases, the time of performing steps 

between the hurdles should decrease in parallel (i.e., 

the step tempo should increase) and, in parallel with 

this, the time of overcoming the obstacle should de-

crease (i.e., the hurdle step time should decrease). 

This should be expressed in the form of a direct statis-

tical relationship between all three characteristics. But 

in practice, this is not achieved by all athletes, but only 

by the Olympic winner G. Holloway (USA), whose in-

dicators show the indicated reliable relationships (Ta-

ble 2). High statistical relationship between the time 

of overcoming the inter-hurdle block with the tempo 

of inter-hurdle steps (r = -0,919–0,917, p < 0,001) 

and the time of performing the hurdle step (r = 0,859–

0,888, p < 0,01) in both races. An obvious statistical 

relationship was also found between the step tempo 

and the hurdle step time (r=-0,613–-0,635, p<0,05). 

That is, with the increase in the distance speed, the 

athlete’s step tempo increases and the speed of the 

hurdle step execution increases. Under these condi-

tions, the hurdle step is perceived as one of the run-

ning steps, executed with a greater amplitude and 

along a higher trajectory, and visually the entire run is 

perceived as a single step.

The Olympic champion’s running is appropriate 

and logical in terms of solving technical problems from 

start to finish. Other athletes lack such integrity and 

stability of technique. The only downside to G. Hollo-

way’s running is a slight drop in speed in the second 

half of the distance. The athlete covered the first four 

inter-hurdle blocks in the semi-finals and finals in 3,89 

sec, the last four blocks in 4,16 sec and 4,17 sec, re-

spectively, i.e. the time loss was 0,27-0,28 sec. This is 

undoubtedly the reserve of an athlete who is already 

potentially ready to set a new world record at this dis-

tance. In general, the running of most finalists can be 

characterized as follows: as the speed increases and 

the time to overcome the inter-hurdle blocks decreas-

es, athletes primarily increase the pace of steps be-

tween the hurdles. This is clearly demonstrated by the 

running of 6 out of 8 finalists, for whom the level of cor-

relation in relation to the pace of steps in the best runs 

exceeds 0,8 (p < 0,05). There are far fewer athletes 

who, as the speed of hurdling increases, reliably im-

prove the time of execution of the hurdle step. Olym-

pic champion G. Holloway, despite the high frequency 

of running steps between the hurdles, demonstrates 

running movements with a large amplitude and active 

interaction with the support. This is what allows him 

to maintain a purely running character of movements 

over most of the distance (Table 3).

Сonclusions. 1. Modern men’s hurdling at a short 

hurdle distance is characterized by a high tempo of 

running steps between obstacles, which among lead-

ing athletes reaches 5,3-5,5 steps per second. It is 

very important that with such a high tempo of steps 
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Table 3. Time on individual sections of the distance for athletes participating in the 2024 Olympic Games in 

the semi-final and final races in the 110 m hurdles
№ Athlete Country Stage 1st 

barrier
2-5 bar. 

block
6-10 bar. 

block
Difference Finish CR

А А А А А А

1 G. Holloway USA Final 2,46 3,89 4,16 0,27 1,47 12,99

s/final 2,50 3,89 4,17 0,28 1,45 12,98

2 D. Roberts USA Final 2,49 4,08 4,11 0,03 1,36 13,09

s/final 2,51 4,02 4,12 0,10 1,40 13,10

3 R. Broadbell Jamaica Final 2,59 4,04 4,08 0,04 1,34 13,09

s/final 2,60 4,10 4,10 0,00 1,38 13,21

4 E. Lyopis Spain Final 2,58 4,04 4,15 0,11 1,38 13,20

s/final 2,58 4,02 4,12 0,10 1,40 13,17

5 R. Muratake Japan Final 2,61 4,05 4,14 0,11 1,36 13,21

s/final 2,61 4,10 4,15 0,05 1,36 13,26

6 F. Critenden  USA Final 2,62 4,10 4,16 0,06 1,38 13,32

s/final 2,60 4,09 4,13 0,04 1,37 13,23

7 О. Bennett Jamaica Final 2,57 4,08 4,19 0,07 1,45 13,34

s/final 2,53 3,98 4,14 0,16 1,39 13,09

8 H. Parchment Jamaica Final 2,63 4,10 4,16 0,06 1,44 13,39

s/final 2,60 4,00 4,12 0,12 1,43 13,19
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between obstacles, the run retains its integrity and 

naturalness, as well as the amplitude necessary for 

more active interaction with the support and reduction 

of vertical oscillations of the athlete’s CM.

2.  High-level athletes, finalists of the 2024 Olympic 

Games, have the best sports result faster than 13,10 

s, the average time of the hurdle step from 0,46±0,02 

s, the average pace of steps between the hurdles is 

5,24±0,16 steps/s. The electronic time of overcoming 

the first hurdle varies from 2,46 to 2,61 s. The time of 

overcoming the inter-hurdle blocks 2-5 is from 3,89 to 

4,10 s, the time of overcoming the inter-hurdle sec-

tions of blocks 5-9 is from 4,10 to 4,17 s. The time of 

the finishing section varies from 1,36 to 1,47 s.

3. The run of the Olympic champion G. Holloway 

(USA) from the beginning to the end of the hurdles dis-

tance is appropriate and logical from the point of view 

of solving technical problems. With the growth of the 

distance speed and competitive result, the athlete’s 

step rate increases and the speed of the hurdle step 

increases. Under these conditions, the hurdle step 

is perceived as one of the running steps, performed 

with a greater amplitude and along a higher trajectory 

than the running step, while the entire run along the 

distance is visually perceived as a single step. 
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Introduction. In modern sports, a very dangerous 

phenomenon is often observed: athletes cannot fully 

reveal their innate, sometimes quite high potential due 

to excessive forcing of the training process in child-

hood, adolescence and adolescence. Particularly 

negative is the fact that the harm caused to health dur-

ing sports activities at the age of 10-16 years, turned 

out to be impossible to compensate for in the future 

[1]. It is known how important general and special en-

durance are in modern football. The use of methods 

of influencing the body through the respiratory system 

enhances the positive effect of training loads on the 

body, contributes to the formation of more advanced 

adaptation mechanisms and an increase in the perfor-

mance of athletes [5]. But at the same time, knowl-

edge of the initial parameters of external respiration of 

young athletes is absolutely necessary. The planning 

and implementation of training loads, especially with 

the "advanced" principle of preparation, should be ap-

proached very carefully. The basis for this should be, 

in particular, truly informative methods for studying the 

parameters of external respiration of young athletes. 

However, although the principles of studying the func-

tional capabilities of the external respiration system 

are well known [2. pp. 140-141], they are rarely used 

in practice in the required volume of the parameters 

studied, as a rule, they are limited to simple spirome-

try. Football, like other team sports, is one of the most 

successful models in studying the degree of develop-

ment of reserve and adaptive capabilities of the res-
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piratory system. At the same time, today the charac-

teristics of external respiration in football players at a 

young age, when the necessary foundation is laid not 

only for the high development of physical qualities, but 

also for sports skills in general, are still insufficiently 

studied.

Objective of the study was to comparative 

analysis of the key indicators of external respiration 

in football players across different stages of adoles-

cence.

Methods and structure of the study. The res-

piratory function was studied in 102 adolescents aged 
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Note:       ––––     attackers;          –––––             midfielders;               ........     defenders.
Spirometry indicators (% of expected values) in football players aged 12-17 years, taking into account their 

playing role
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12-17 years, training at the Autonomous Educational 

Institution of Additional Education of the Udmurt Re-

public "SShOR for Football "Zenit-Izhevsk". All ath-

letes were divided into groups based on two criteria: 

age (in one-year increments) and playing position 

(forwards, defenders, midfielders). The SpirolabIII de-

vice, an automatic spirometer designed to provide the 

most complete assessment of the respiratory func-

tion, was used. The following spirometric tests were 

performed: measurement of forced vital capacity of 

the lungs, measurement of vital capacity of the lungs, 

measurement of maximum ventilation of the lungs. 

Other parameters of external respiration are obtained 

by calculation in automatic mode. In our study, five 

main indicators of the respiratory function were used: 

VC (vital capacity of the lungs in liters); FVC (forced 

vital capacity of the lungs in liters); PEF (peak expira-

tory flow); FEF 25-75 (forced expiratory flow between 

25% and 75% FVC); MVV (maximum voluntary ventila-

tion in l/min). For each parameter, the percentage ra-

tio between the measured and calculated values was 

automatically calculated.

Results of the study and discussion. The sci-

entific work interprets the indices of the external 

respiration function expressed as a percentage of 

the expected values, taking into account the length 

and weight of the subjects, gender and ethnic 

group. This approach allows us to consider the av-

erage group values of the studied indices and evalu-

ate their dynamics.

Changes in the VC (vital capacity) index turned out 

to be multidirectional at the age of up to 13 years in 

football players of different playing positions. From the 

age of 13 to 15 years, they also observe a decrease in 

this index, but not equally: if this index noticeably de-

creases in defenders and midfielders, then in forwards 

it is very small. From 15 to 16-17 years, a significant 

increase in this index is observed in everyone, and the 

most in defenders, and noticeably less in midfielders 

and forwards (Figure 1.1).

The FVC (forced vital capacity) index up to 13 

years increases to approximately the same level. 

Then, by the age of 14, there is a significant decline 

in defenders, while this indicator remains at approxi-

mately the same level as at the age of 13 for forwards 

and midfielders. From 14-15 to 17 years, there is an 

increase in FVC for all players, but it is highest for for-

wards. The greatest increase in this indicator is ob-

served in defenders (Figure 1.2). The PEF (peak ex-

piratory flow) indicator is approximately at the same 

level for all football players from 12 to 14 years old. 

However, from 14-15 years, this indicator decreases 

for forwards and midfielders, but especially for de-

fenders – by 1,4 times. At 15-17 years, there is a 

significant increase in PEF for football players of all 

playing positions, but the highest indicator was found 

in forwards, as well as the degree of its increase – by 

1,7 times (Figure 1.3).

According to the FEF 25-75 indicator (forced 

expiratory flow between 25% and 75% FVC), at 12-

13 years old, almost maximum values are recorded 

for each of the positions, but the forwards have the 

highest value of this indicator. Then, by the age of 

15, this indicator noticeably decreases for all foot-

ball players, especially for forwards. At 15-17 years 

old, an increase in FEF 25-75 is observed for all 

football players, to a greater extent for forwards. It 

is characteristic that only defenders had a small, but 

still an increase at 17 years compared to the age of 

12 (Figure 1.4). The MVV (maximum voluntary ven-

tilation) indicator for forwards and defenders from 

12 to 14 years increases slightly, and for midfield-

ers this occurs only up to 13 years. Then, a sharp 

decrease is observed for everyone from 14 to 15 

years. This is especially pronounced for defenders 

– by 2,1 times. From the age of 15, this indicator 

increases significantly in defenders and midfielders 

up to the age of 16, after which it relatively stabi-

lizes. In forwards, MVV increases by 2,1 times by the 

age of 17 (Figure 1.5). As a result, it was shown that 

in the age period of 14-15 years, all the studied indi-

cators significantly decrease. A distinctive feature of 

this age is that it is then, against the background of 

the ongoing puberty of the body, that the so-called 

"growth spurt" occurs, that is, a sharp increase in 

the longitudinal indicators of body size. Due to un-

coordinated technique, adolescents spend more 

energy on performing standard running work than 

adults. Therefore, their oxygen consumption signifi-

cantly exceeds the oxygen consumption of adults 

[5]. Hence the danger of health problems at the age 

of 13-15 years due to inattention to the established 

sensitive periods of development of general endur-

ance: 10-12 and 17-18 years [3].

Сonclusions. The average value of each of the 

studied indicators of the external respiration function, 

as a rule, does not depend on the playing role of the 

football players (defenders, forwards, midfielders); 

this applies to each studied age in the range from 12 

to 17 years.
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For all the studied indicators of the external respi-

ration function, the following age-related pattern of a 

general nature was revealed: an increase from 12 to 

13 years, then a decrease, sometimes sharp, in the 

period of 13-15 years, and then a gradual increase in 

the values of all indicators up to 16-17 years. This indi-

cates a significant decrease in the function of external 

respiration, and, consequently, aerobic abilities at the 

age of 13-15 years.

In the age range of 13-15 years, intensive training 

of general endurance is not only inappropriate, but 

also dangerous for the health of adolescents, which is 

confirmed by the data we obtained on the decrease in 

a number of indicators of the external respiration func-

tion at the age of 13-15 years. If a significant decrease 

in the indicators of external respiration function is de-

tected, plans for training young football players should 

be promptly adjusted in terms of developing general 

and special endurance, as well as the total duration of 

training, especially in hot summer conditions, when 

the need for oxygen increases.
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Abstract
Objective of the study was to discern the characteristics of the connection between the state of health and the control 
of heart rate in older preschoolers who participate in swimming classes and those who do not engage in sports activities.
Methods and structure of the study. The study involved 44 participants aged between 5 and 7 years old, with an average 
age of 6,29 ± 0,7 years. To assess the internal picture of health, we employed the Rapid Diagnosis of the Child questionnaire 
and the Attitude to Health questionnaire. To analyze the cardiac rhythm variability, we utilized the OMEGA-M software and 
hardware complex.
Results and conclusions. The characteristics of the internal health status vary between children who participate in 
swimming activities and those who do not. Children who participate in swimming activities exhibit a lower level of internal 
health compared to their peers who do not participate. The level of internal health is linked to the specific features of 
heart rate variability. Preschoolers who participate in swimming activities demonstrated an increase in the activity of the 
sympathetic division of the autonomic nervous system during cardioregulation, suggesting a moderate stress on the body's 
regulatory systems.

Keywords: internal health picture, heart rate variability, autonomic nervous system, preschoolers.

Introduction. It is known that motor activity from 

the earliest stages of ontogenesis participates in the 

formation of various functions of the body, which is 

due to the connection of the motor zones of the cen-

tral nervous system with the centers of the autonomic 

nervous system, providing neurohumoral regulation 

of vital functions [4]. A number of studies have shown 

that the activity of proprioceptors is associated with 

the tone of the ANS, while the greatest role in the 

structure of motor activity is given to organized move-

ments, which in preschool children are most intensive-

ly formed during swimming lessons [8, 11]. In turn, 

the body's resistance to various external influences is 

ensured by adaptive processes, among which one of 

the key roles is played by the circulatory system, and 

the features of its regulation by the ANS, manifested 

in heart rate variability (HRV) indicators, are informa-

tive for studying the adaptive capabilities of the body 

[2, 3, 7, 10]. At the same time, the features of adap-

tation to external factors, including the preservation 

and strengthening of health, are included in the con-

struct of the "internal picture of health" (IPH), which 

is currently defined as a dynamic representation and 

attitude to one's health, expressed in the awareness 

of the value of health and in the desire to preserve and 

improve it [6].

It has been established that one of the most ef-

fective means of health formation in preschoolers is 

swimming, which affects the child's body, promoting 

healthy growth and development, increasing its resist-

ance to pathogenic factors [1, 8, 9, 11]

All of the above indicates the need for a more de-

tailed study of the features of heart rate variability and 

IPH in swimming and non-swimming children.

Objective of the study was to discern the charac-

teristics of the connection between the state of health 
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and the control of heart rate in older preschoolers who 

participate in swimming classes and those who do not 

engage in sports activities.

Methods and structure of the study. The study in-

volved 44 subjects of senior preschool age (average 

age 6,29±0,7 years).

The features of the internal picture of health were 

identified using the following methods: "Express di-

agnostics of a child" [5], the questionnaire "Attitude 

to health" by R.A. Berezovskaya, adapted by E.E. 

Ruslyakova [6].

The "Express diagnostics of a child" method is a 

conversation with the subject, during which the exper-

imenter asks to name as many actions as possible that 

contribute to maintaining health. The questionnaire 

"Attitude to health" consists of 10 questions, to which 

from 5 to 10 ready-made answer options are offered. 

In our study, we used a simplified and age-adapted 

questionnaire text for children, as well as an adapted 

response ranking system.

The study of the features of heart rate variabil-

ity was carried out using the OMEGA-M software and 

hardware complex. The registration of children's heart 

rate variability was carried out in two different condi-

tions: at rest and during a conversation about their 

health. The indicators of the time analysis of HRV, the 

indicators of the spectral frequency analysis, and the 

degree of centralization of heart rhythm control were 

assessed [2].

Results of the study and discussion. At the first 

stage, the level of formation of the internal picture of 

health in preschoolers was analyzed. It was found that 

in both subgroups the average level prevails (70,4% 

among those attending and 59,3% among those not 

attending the swimming section). Among children in-

volved in swimming, the low level is in second place – 

29,4%, and among children not involved in swimming 

- a high level – 29,6%.

Next, we compared the level of the internal picture 

of health in swimming and non-swimming children. It 

was shown that there are differences in both the over-

all level of the internal picture of health and its indi-

vidual components at a significance level of p ≤ 0,05 

(Mann-Whitney U-test).

It was found that the overall level of attitude to 

health and the levels of components of the internal 

picture of health (1,38 ± 0,75 not attending and 0,94 

± 0,74 attending the section) are significantly higher 

in children who do not attend the swimming section. 

That is, children who do not attend the section value 

health more. The next stage was to search for the rela-

tionships between systematic swimming lessons, the 

characteristics of cardioregulation and the level of the 

internal picture of health of older preschool children. 

It was found that both the level of the internal picture 

of health (-0,387, at p≤0,05) and its individual com-

ponents, such as behavioral (-0,526, at p≤0,05) and 

motivational-value (-0,402, at p≤0,05) have an inverse 

correlation with the parameter "attendance at the 

swimming section".

Thus, the more children attend the swimming sec-

tion, the lower their level of the internal picture of 

health and its components. In addition, an inverse cor-

relation was found between the attitude to health and 

children's swimming lessons (-0,366, at p≤0,05). The 

analysis of the relationship between the characteris-

tics of heart rate variability and the components of the 

internal health picture in children showed that in the 

group of those who do not attend the section, there 

is an increase in the activity of the sympathetic part of 

the autonomic nervous system during a conversation 

about health in children with a high level of the behav-

ioral and motivational-value components of the inter-

nal health picture.

In turn, in children who attend the swimming sec-

tion, but at the same time have a high level of the inter-

nal health picture and its individual components, dur-

ing a conversation about health, there is a decrease in 

the centralization of heart rate control and an increase 

in the parasympathetic influences on the heart rate 

from the autonomic nervous system.

Discussion of the results. As noted above, ac-

cording to research in the field of physical education, 

sports and medicine, swimming has a positive effect 

on children's health, and children who regularly play 

sports have fewer health problems, and, thus, less 

often experience emotional reactions associated with 

illness [8, 11]. The absence of negative emotions from 

experiencing an illness does not actualize the need for 

health preservation, since physical education and, in 

particular, swimming, forms a health-preserving mod-

el of behavior [3]. This is confirmed by the results of 

the analysis of the variability of the heart rate of pre-

schoolers, which showed that in children involved in 

swimming, a high level of the internal picture of health 

positively correlates with the level of the spectrum 

power of the very low-frequency component of the 

HRV. Consequently, the higher the internal picture of 

health, the stronger the influence of the sympathetic, 

suprasegmental parts of the autonomic nervous sys-
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tem on the heart rate in a situation of a conversation 

about health and, as a consequence, moderate stress 

of the regulatory systems of the body.

Сonclusions. The features of the internal picture 

of health differ in children who attend and do not at-

tend the swimming section, and children who attend 

the section demonstrate a lower level of the internal 

picture of health compared to their peers who do not 

attend the section. The level of the internal picture of 

health is associated with the features of the variabil-

ity of the heart rate, while in preschoolers who attend 

the swimming section, during a conversation about 

health, an increase in the activity of the sympathetic 

part of the ANS in the process of cardioregulation was 

found, which indicates a moderate stress of the regu-

latory systems of the body.
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Abstract
The purpose of the study: to investigate modern approaches to managing the condition of patients after stroke and to 
determine the role of physical education in the family circle.
Methodology and organization of research. Based on the results of a survey of family members of stroke survivors, we 
identified the need for the knowledge that will allow us to continue the process of motor rehabilitation initiated in the hospital. 
A training course on motor recovery of stroke patients has been developed. The course program is intended for use at home 
with the participation of the patient's family. The name is "Stroke Recovery School".
Research results and conclusions. The course is based on the Bobat concept, includes exercises from the techniques of 
PFM, Exart and joint gymnastics, as well as clinical recommendations for postural correction, safe movement and vertical-
ization of patients. It is aimed at training relatives of stroke survivors, students and aspiring specialists in physical rehabilita-
tion. The course lasts 10 academic hours (5 classes of 2 hours each), includes lectures and practice with repetition of the 
material.

Keywords: stroke, questionnaire, family rehabilitation, adaptive physical education.

Relevance. According to statistics, more than 

80% of stroke patients face disabilities, almost 20% 

of them become severely disabled and in need of 

constant care. The high level of disability requires 

increased effectiveness and continuous improve-

ment of rehabilitation treatment. However, the stay 

of patients in hospitals and sanatoriums is strictly 

limited, which emphasizes the need for regular 

adaptive physical education at home. Due to physi-

cal and cognitive limitations, the importance of the 

family's role in the rehabilitation process increases, 

since it is the loved ones who can create a support-

ive and motivating atmosphere for adaptation and 

recovery [3]. The process of physical rehabilitation 

after a stroke is a long, complex and systematic ex-

ercise. Recovery of motor functions is carried out in 

stages, moving from simple to complex exercises, 

from general to particular. Continuity and consist-

ency of physical rehabilitation remain the most im-

portant aspects [1, 2, 4]. Currently, rehabilitators 

receive only 1-2 sheets of standard recommenda-

tions for performing physical exercises at home. 

Some of these exercises are difficult to do. With this 

approach, it is impossible to ensure a continuous re-

covery course. In conditions of home care, the pa-

tient and his relatives are forced to search for infor-

mation via the Internet (mainly video hosting sites) 

and advice from such people. This information is 

often fragmentary, situational, and unrelated to the 

overall process of movement recovery, which sig-

nificantly reduces the effectiveness of such "self-

educational" practice.

The purpose of the study. To investigate mod-

ern approaches to managing the condition of pa-

tients after stroke and to determine the role of phys-

ical education in the family circle.

Methodology and organization of research. 

An analysis of the number of video views and active 

quoting of texts on the topic on social networks indi-

cates a high interest of the general public in knowl-

edge about the recovery of relatives after a stroke. 

According to a sociological survey of one hundred 
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people whose relatives suffered a stroke, 92% con-

sider adaptive physical education classes to be the 

crowning achievement of successful rehabilitation. 

The frequency of classes is most often daily — 58% 

answered this way, while 36% preferred an interval 

of 2-3 times a week. 96% of respondents supported 

the need for a rehabilitation training course. In this 

situation, we propose to train the patient's family at 

the acute stage in the hospital. Even with the obvi-

ous advantages, subsequent adaptive physical edu-

cation at home requires a competent approach. The 

exercise program should be developed by a special-

ist taking into account the unique characteristics of 

the patient. A doctor or rehabilitologist can teach 

the family how to exercise safely and correctly, 

which minimizes the risk of injury. We have devel-

oped a training course on motor recovery in stroke 

patients for its use at home by the patient's family. 

The name is "Stroke Recovery School".

The results of the study and their discussion. 

The curriculum of the course is based on the Bo-

bat concept [4]. Exercises from the PNF technique 

[1], Exart techniques and joint gymnastics are used. 

Clinical recommendations on postural correction, 

safe movement and verticalization of patients are 

used. The course is designed for people caring for 

stroke patients. This course can be used in the train-

ing of students and novice specialists in the field of 

physical rehabilitation. After completing the course, 

students will: 

• have an understanding of stroke and its com-

plications, movement control and the concept of 

neuroplasticity, the basic principles of motor reha-

bilitation, and setting goals and objectives in reha-

bilitation; 

• be able to position and safely move patients; 

• know the sequence of learning basic motor 

skills according to the stages of movement recovery 

after a stroke; 

• they are able to teach the patient guiding exer-

cises for mastering holistic movement. The course 

duration is 10 academic hours. For convenience, we 

have divided the course into 5 classes of 2 academic 

hours each. The course structure includes a lecture 

and a practical part with a demonstration and repeti-

tion of the material covered.

Conclusion. Thus, adaptive physical education 

in the family of stroke survivors is an important step 

towards recovery. Modern technologies also play a 

significant role in this process. Many applications 

and online courses have been developed that allow 

you to practice adaptive physical education at home 

under the guidance of a virtual instructor. However, 

despite the availability of such technologies, per-

sonal contact and family involvement remain indis-

pensable for providing emotional support and mo-

tivation.
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Abstract
Objective of the study was to assess the correlation between the indicators of the psychological and emotional state of 
patients following a stroke and their motivation to participate in physical therapy during the rehabilitation process.
Methods and structure of the study.  The psychological assessment was performed using the Hospital Anxiety and De-
pression Scale, the Integrative Anxiety Test, the Asthenia Assessment Scale, the Compliance Scale, and the Short Neuro-
psychological Examination of the Cognitive Sphere. The study involved 35 participants aged between 60 and 80. The study 
was conducted at the Clinical Hospital No. 2 in Novosibirsk.
Results and conclusions. The findings of the research revealed a strong correlation between depression and a decrease 
in physical activity, as well as between the level of adherence to treatment and the performance of physical exercises for 
fine motor skills and memory. The data obtained indicate that the creation of rehabilitation programs for elderly patients with 
these characteristics should encompass not only conventional measures aimed at restoring motor and cognitive abilities, 
but also enhancing motivation and the significance of the rehabilitation process itself. This can be achieved through the use 
of innovative engineering solutions in the organization of physical therapy in healthcare and rehabilitation facilities, as well 
as through providing competent social and psychological support during treatment and rehabilitation.

Keywords: rehabilitation after stroke, therapeutic exercise, psycho-emotional state, motivation for recovery, elderly 
people.

Introduction. Currently, rehabilitation measures 

for patients who have suffered a stroke are becom-

ing increasingly diverse: new engineering products 

(stabiloanalyzer with biofeedback, VR suit, computer 

games using virtual reality technologies and cognitive 

simulators, etc.) and social solutions (use of psycho-

logical and medical means to improve the psychoemo-

tional state, the relationship between the patient and 

medical staff, interaction with the patient's immediate 

environment, etc.) are being developed. As studies 

show, the involvement of patients after a stroke in the 

rehabilitation process through the use of virtual reality 

to perform routine daily activities has proven its effec-

tiveness in providing short-term improvements in cog-

nitive nature [7]. Along with this, maintaining constant 

communication with the attending physician increases 

the level of trust in the medical staff and the willingness 

of patients to actively participate in the rehabilitation 

process by reducing the uncertainty in obtaining the 

necessary knowledge [5]. In this regard, competent 

social and psychological support aimed at increasing 

the motivation for patient recovery is becoming an im-

portant aspect of physical rehabilitation.

Objective of the study was to assess the correla-

tion between the indicators of the psychological and 

emotional state of patients following a stroke and their 

motivation to participate in physical therapy during the 

rehabilitation process.

Methods and structure of the study. The re-

search was conducted jointly with E.A. Kudishina dur-

ing 2023 on a sample of patients who had suffered a 

stroke at Novosibirsk City Clinical Hospital No. 2. The 
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total number of participants in the experiment was 35 

people aged 60 to 80 years.

Research methods: Hospital Anxiety and Depres-

sion Scale (HADS) adapted by A.V. Andryushina, M.Yu. 

Drobizhev; integrative anxiety test (authors: A.P. Bizy-

uk, L.I. Wasserman, B.V. Iovlev); asthenia assessment 

scale (MFI-20) [2]; Morisky-Green compliance scale 

[1]; brief neuropsychological examination of the cog-

nitive sphere (BNCS) [4]. Data were collected using 

printed forms with the written consent of the subjects 

in the first week after the stroke. Statistical analysis 

was performed using jamovi Desktop software.

Results of the study and discussion. The anal-

ysis of the mean values on the hospital anxiety and 

depression scale showed values within the normal 

range (M=7,5 and M=7,6, respectively, with a maxi-

mum possible value of 21), while the mean values 

on the integrative anxiety test were also mostly at the 

normal level, with the exception of the asthenic and 

phobic components of personal anxiety (M=6,63 and 

M=6,6 with a maximum possible value of 9), as well as 

the data on the asthenia assessment scale (the high-

est mean value was revealed on the physical asthenia 

scale (M=12,6 with a maximum possible value of 20). 

The obtained results allow us to conclude that elderly 

patients after a stroke generally do not demonstrate 

typical manifestations of depression and anxiety, but 

at the same time, in the structure of anxiety, they are 

characterized by lethargy, fatigue, sleep problems, 

fatigue, self-doubt, and ideas about their own use-

lessness. According to the compliance scale, elderly 

patients demonstrated low adherence to treatment 

(M=2,21 with a maximum value of 4). An assessment 

of the data using the brief neuropsychological assess-

ment of the cognitive sphere showed that the worst 

results were achieved in tasks related to memory work 

(mean values ranged from 1,9 for tasks on construc-

tive praxis, finding similarities, to 2,2 for tasks on work-

ing memory).

Thus, despite the normative indicators of anxi-

ety and depression in elderly patients after stroke, 

it was found that the sample is characterized by low 

readiness for treatment, high fatigue and difficulties 

in performing tasks that require the use of memory 

functions. In fact, the obtained results give reason to 

assume the presence of resistance in this group of pa-

tients to the rehabilitation and treatment process.

As a result of the correlation analysis using Spear-

man's Rs-criterion, significant relationships were 

found between the characteristics of the emotional 

state of elderly patients after stroke with their cogni-

tive characteristics and readiness for treatment.

Thus, high values of depression correspond to 

high values of physical asthenia (Rs=0,75, p<0,01), 

asthenic component of anxiety (Rs=0,7, p<0,01), 

decreased activity (Rs=0,53, p<0,01), understanding 

of commands to perform motor exercises (Rs=0,52, 

p<0,01). This means that the severity of the de-

pressed state and decreased mental activity are com-

bined with decreased motor activity, increased fa-

tigue, tiredness, sudden mood swings, and refusal to 

perform motor techniques. This result suggests low 

efficiency of the traditional approach to organizing 

therapeutic exercise in elderly patients after a stroke, 

since patients are likely to avoid physical activity in 

every possible way and critically perceive the need 

to perform exercises. Low compliance values cor-

respond to high values of constructive praxis (Rs=-

0,51, p<0,01) and a set of sequences (Rs=-0,45, 

p<0,01). This means that a negative attitude towards 

treatment is combined with a clearer performance 

of optical-spatial actions (error-free repetition of 

drawings from a sample) and repetition of previously 

made drawings from memory. In other words, those 

patients whose memory is generally functioning nor-

mally are skeptical about the treatment and recovery 

process, which may be related to their negative ideas 

about the future compared to their memories of a 

typical lifestyle in the past.

Discussion of results. A study of the character-

istics of the psychoemotional state and readiness for 

treatment and motor activity in elderly patients after a 

stroke showed the need to introduce new rehabilita-

tion technologies. These can be proven techniques 

of gamification, stabilotraining [3], virtual reality [7], 

as well as fundamentally new systems for organizing 

therapeutic exercise. An example of such a develop-

ment is the rehabilitation complex "Gefest", created 

at NSTU within the framework of the "Priority 2030" 

program, which includes a device that helps the pa-

tient restore typical walking patterns, and audiovisual 

accompaniment that allows you to restore in memory 

iconic routes characteristic of the area in which a per-

son lives, which adds a semantic component to physi-

cal activity, while involving memory and emotions, i.e. 

the work of both hemispheres at once, which corre-

sponds to the hypothesis of complementary domi-

nance [6].

Сonclusions. The results of the study showed the 

presence of significant links between depression and 
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decreased physical activity, as well as between the 

level of adherence to treatment with the performance 

of physical exercises for fine motor skills and memory. 

The data obtained allow us to conclude that the de-

velopment of rehabilitation complexes for elderly pa-

tients with the characteristics considered should in-

clude not only traditional measures aimed at restoring 

motor activity and cognitive activity, but also increas-

ing the motivation and meaningfulness of the rehabili-

tation process itself, which is possible with the use of 

new engineering products in the process of organiz-

ing therapeutic exercise in medical and rehabilitation 

institutions and competent social and psychological 

support during treatment and rehabilitation.
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Introduction. The World Health Organization 

(WHO) estimates that 10 to 20% of children and ad-

olescents experience mental disorders. Data on the 

prevalence of mental health problems among chil-

dren vary significantly depending on the country, re-

gion, and criteria used to make a medical diagnosis. 

Psychiatric disorders such as anxiety, depression, 

attention deficit hyperactivity disorder (ADHD), and 

autism, which are characterized by affective and 

behavioral reactions, predominate among children. 

Numerous studies emphasize the importance of 

including adequate physical exercise in compre-

hensive therapy programs that aim to support and 

develop the psychophysical capabilities of these 

children [1, 3, 5]. Since January 1, 2022, the Re-

public of Tatarstan (RT) has been implementing the 

Concept of Comprehensive support for People with 

autism spectrum Disorder and Other mental disor-

UDC  796

Abstract
The purpose of the study. To determine the specifics of the implementation of the "Mental Health" Concept in the field of 
adaptive physical culture (AFC), taking into account the target groups.
Methodology and organization of the study. The analysis of the current state has been carried out, the place and role of 
adaptive physical culture in the system of comprehensive support for people with mental disabilities in the Republic of Ta-
tarstan has been established, the target groups of the Concept in the field of AFC have been identified. A sociological study 
aimed at identifying interest and motivation (preferences) in sports rehabilitation and physical education classes, taking into 
account their requests, opportunities and educational needs.
The results of the study and conclusions. The Tatarstan Republican regional branch of the All-Russian Public Charity 
Organization "Special Olympics of Russia" and the regional branch of the All-Russian Federation of Sports for Persons with 
Intellectual Disabilities are actively developing adaptive physical education and sports for persons with ASD and DMN in the 
Republic of Tatarstan. Social and sports work is carried out jointly with the Department of Adaptive Physical Culture of the 
Volga State University of Physical Culture, Sports and Tourism. The Tatarstan branch of the Special Olympics unites more 
than 7,000 participants, including athletes and volunteers, regular trainings and classes on adaptive sports technologies are 
held. The organization's partners include more than 100 institutions, including correctional schools, rehabilitation centers, 
sports federations, and charitable foundations. Great importance is given to the preparation of athletes for participation in 
All-Russian competitions. The University provides classes for 210 people, including children with ASD, in various sports. 
Correctional and developmental classes for preschoolers and young people with disabilities are organized, modern physical 
education and wellness technologies are used. The positive experience of cooperation was included in the AFC Concept. Ac-
tivities are being implemented in various areas, including professional development and the integration of Special Olympics 
programs into educational institutions. Systematic work is underway with families of children with mental disabilities, joint 
activities and consultations are conducted.

Keywords: The concept of "Mental health", autism, intellectual disabilities, adaptive physical education, family, additional 
education.
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ders (hereinafter referred to as the Concept). The 

normative and methodological basis of the Concept 

was based on the provisions of the Universal Decla-

ration of Human Rights, the United Nations Conven-

tion on the Rights of the Child, the United Nations 

Convention on the Rights of Persons with Disabili-

ties, as well as conceptual ideas of L.S. Vygotsky on 

compensation for impaired functions, on the leading 

role of learning in development, on the importance 

of collective forms of activity for the formation of a 

special child's personality. The concept is aimed at 

ensuring the rights of people with autism spectrum 

disorders (ASD) and other mental disorders (DMD) 

to participate fully in public life, receive high-quality 

education at all levels, qualified medical care, habil-

itation, rehabilitation, socialization, legal protection, 

and professional activity.

According to the terms and definitions used in the 

Concept, "mental disorders" are mental and mental 

(intellectual) disorders that limit a person's ability to 

serve themselves, study, engage in work, and com-

plicate the process of integration into society. 

In this regard, comprehensive support for peo-

ple with ASD and DMN should be aimed primarily at 

eliminating problems related to speech, emotional 

and motor development, building communication 

with the outside world, assimilation of social norms, 

as well as creating conditions in the Republic of Ta-

tarstan that allow for early detection of children with 

autism spectrum disorders. and other mental dis-

orders and their comprehensive support through-

out life. In addition, it is necessary to work with the 

whole family: explaining to parents and relatives the 

basic essence of autism spectrum disorders and 

their treatment, the specifics of building interaction 

with people with ASD and DMN to resolve behavioral 

problems, involving parents in the educational pro-

cess [6].

The purpose of the study. To determine the spe-

cifics of the implementation of the "Mental health" 

Concept in the field of adaptive physical culture, 

taking into account the target groups.

Methodology and organization of the study. The 

analysis of the current state of the integrated sup-

port system for people with ASD and DMN in the 

Republic of Tatarstan is carried out. The place and 

role of adaptive physical culture in this field has 

been established. The target groups of the AFC 

Concept have been identified (Figure 1). The cur-

rent situation in the system of additional physical 

culture and sports education for children with men-

tal disabilities (including ASD) is outlined. A socio-

logical study was conducted aimed at identifying 

interest and motivation (preferences) in sports re-

habilitation and physical education classes, taking 

into account their requests, opportunities and edu-

cational needs.

 

Figure 1 – Target groups of the Mental Health 

Concept

Prospects for development, ways to solve prob-

lems, and measures to involve representatives of 

target groups in the field of adaptive physical edu-

cation are outlined.

The results of the study. A significant contribution 

to the development of adaptive physical culture and 

adaptive sports for people with ASD and DMN in the 

Republic of Tatarstan is made by the Tatarstan Re-

publican regional branch of the All–Russian Public 

Charity Organization for the Mentally Disabled "Spe-

cial Olympics of Russia" (hereinafter - TRRO SOR) 

and the regional branch of the All-Russian Public 

Organization "All-Russian Federation of Sports for 

People with Intellectual Disabilities" in Republic of 

Tatarstan (RO VFSsLIN in the Republic of Tatarstan). 

The social and sports work of these non–profit or-

ganizations is carried out in close cooperation with 

the Department of Adaptive Physical Culture of the 

Volga State University of Physical Culture, Sports 

and Tourism (hereinafter - the University). 

Today, the Tatarstan branch of the Special Olym-

pics unites more than 7,000 participants, including 

athletes, coaches, volunteers, and family mem-

bers raising children with mental disabilities. Sports 

training and physical education classes on adaptive 

sports technologies and additional education pro-

grams in the field of AFC and sports are conducted 

on a regular basis [2, 4].
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TRRO SOR's partners are more than 100 organi-

zations (38 special correctional schools, 10 reha-

bilitation centers for children, 20 general education 

schools, 10 preschool institutions, 7 sports federa-

tions, 2 boarding schools, 6 psycho-neurological 

boarding schools, non-profit and public organiza-

tions, The Sun in the House, the Center for the De-

velopment of Adaptive Sports of the Republic of 

Tatarstan, Regional branch of the All-Russian Or-

ganization of Parents of disabled children of the Re-

public of Tatarstan, charitable foundations "Angel of 

Faith", "Strength in children", etc.).

The preparation of athletes for participation in 

All-Russian competitions, which promote the social 

integration of special people with mental disabilities 

into society and the formation of a positive image 

of the Republic of Tatarstan in the field of AFC and 

adaptive sports, is of great importance in the work 

of the TRRO SOR.

At the University's sports facilities (ULK, DVVS, 

CGVS, Burevestnik), 10 specialist teachers of the 

department are engaged on a voluntary basis with 

children with mental disabilities (including ASD) in 

groups formed taking into account differentiated 

conditions, the severity of violations and sports 

preferences. The total enrollment is 210 people (65 

of them with ASD).

Classes are conducted on the basis of addition-

al general education programs of physical culture 

and sports orientation in various sports (floorball, 

swimming, mini-football, table tennis, adaptive 

tourism, snowshoeing, skiing, adaptive gymnas-

tics) [5].

 In addition, correctional and developmental ac-

tivities have been organized for preschool children 

(aged 2 years and older) and young people with 

disabilities over the age of 18. The following physi-

cal education and wellness technologies are used 

during classes: cerebellar stimulation techniques; 

articulatory gymnastics; logorhythmics; relaxation; 

psychohymnastics. Individual rehabilitation ses-

sions with people with severe (multiple) disorders 

are given. 

The significant positive experience of the joint 

activities of the TRO SOR and the AFC department 

was included in the descriptive part of the Concept 

and was taken as the basis for the development of 

measures for its implementation in the field of AFC 

(Figure 2).

 

Figure 2 - Action Plan for the implementation of 

the “Mental Health” Concept

As part of the approved activities (Figure 2), sys-

tematic systematic work is being carried out in the 

following areas:

 - the functioning of the RAS and DMN resource 

center in the field of AFC (https://minsport.tatar-

stan.ru/mentalnoe-zdorove.htm ); 

- improving the professional competence of spe-

cialists in organizing physical culture and sports ac-

tivities for children with ASD and DMN (advanced 

training courses with a total enrollment of 135 

people); - regular trainings in additional education 

groups of physical culture and sports orientation 

(the total number of students involved is more than 

3,500 children); 

- implementation and implementation of Special 

Olympics programs in 100% of special correctional 

schools and preschool educational institutions in 

the Republic of Tatarstan ("Unified Sport", "United 

Schools of Champions", "Young Athletes", "Motor 

Activity TRAINING PROGRAM", "FIT 5". In social 

service institutions (rehabilitation centers, neu-

ropsychiatric boarding schools), the Special Olym-

pics programs implemented since 2021 ("Young 

Athletes", "FIT 5 (good physical shape)", "Physical 

Activity Training (MATR)") continue to be used. In re-

habilitation centers in 2024, 7,236 people were pro-

vided with services for the development of adaptive 

physical culture and informing citizens about the 

possibilities of AFC classes.

It is important to note that systematic work has 

been built with families raising children with mental 

disabilities. Joint physical activities, psychologi-

cal and pedagogical consultations for parents, and 

training for parents and other legal representatives 

on effective technologies and methods of help-

ing people with disabilities are organized weekly at 

the University. The parent center "Trust and Com-

munication" has been established, the purpose of 

which is to provide counseling, lectures and prac-
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tical classes with family members raising children 

with mental disabilities on the issues of accompa-

nying children's motor activity at home. Classes for 

parents are conducted in various forms with the in-

volvement of leading experts in the field of psychol-

ogy, education, medicine and AFC.

Conclusion. The implementation of the Mental 

Health Concept in the field of AFC demonstrates a 

positive trend in the interest of families raising chil-

dren with mental disabilities in physical activity, in-

creasing the competence of AFC specialists, and 

increasing the number of people with ASD and DMN 

who regularly engage in various types of AFC. It 

should be noted that all of these activities are in the 

field of scientific interests of graduate students of 

the Department of AFK University. The obtained sci-

entific results are broadcast at scientific and practi-

cal conferences and published in scientific journals.
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Abstract
Objective of the study was to demonstrate the efficacy of the training apparatus in the context of physical education for 
elementary school students with mild intellectual disabilities.
Methods and structure of the study. The experiment was carried out in the afternoon, during additional physical 
education classes, at the Amur Region State Educational Institution «Special (Correctional) Secondary School No. 7 in 
Blagoveshchensk». Two groups were formed, each consisting of 8 participants. The lessons were conducted three times 
a week for 40 minutes. The study employed methods of pedagogical testing, pedagogical observation, and mathematical 
statistics.
Results and conclusions. The utilization of a drum-like training apparatus empowers individuals with intellectual disabilities 
to acquire the motor skill of performing pull-ups on both high and low bars with minimal deviations from proper technique. 
Engaging in exercises on this apparatus fosters strength development, as evidenced by the outcomes of standing and wrist 
dynamometry at the conclusion of the experiment (p<0,05); and alleviates anxiety and fear when undertaking the strength 
test of the VFSK TRP for individuals with intellectual disabilities.

Keywords: younger schoolchildren with mental retardation, strength abilities, drum-type training device, pull-ups on a 
horizontal bar, VFSK GTO.

Introduction. In the study of the dynamics of de-

velopment of motor abilities of children with mild men-

tal retardation, the results covered in the works of V.M. 

Mozgovoy (1977) [5], A.S. Samylichev (1985) [6], A.A. 

Dmitrieva (1987) [4], E.S. Chernik (1992) [7], N.V. As-

tafyeva (1996) [1], carried out in the twentieth century, 

indicate a decrease in the level of development of mo-

tor (including strength) abilities in mentally retarded 

schoolchildren compared to children without intel-

lectual disabilities. Later, the attention of researchers 

began to be drawn to the issues of comparing the dy-

namics of development of motor abilities of children 

with intellectual disabilities living in different climatic 

and geographical zones of Russia (O.A. Barabash, 

2005 [2], G.I. Vysoven, 2016 [3]), and determining 

the sensitive periods of their development. In recent 

years, the study of the development of motor skills of 

children with disabilities has received a new vector of 

development due to the development and implemen-

tation of the All-Russian Physical Culture and Sports 

Complex GTO for the disabled, and the results of the 

tests have become a guide for practicing teachers, 

showing the direction of further work to improve the 

process of physical education of schoolchildren with 

disabilities. As is known, the relationship between mo-

tor skills and motor abilities is considered as a dialecti-

cal unity (motor abilities are manifested through cer-

tain actions, which in turn exist only in the presence 

of certain abilities). In this regard, attention is drawn 

to the difficulties that schoolchildren with intellectual 

disabilities encounter when passing the All-Russian 

Physical Culture and Sports Complex GTO pull-up test 

from a hang on a horizontal bar (high, low 90 cm), as 

evidenced by the results of pedagogical observation 

during the passing of the All-Russian Physical Culture 

and Sports Complex GTO standards by students of the 

Received by the editorial office on  03.09.2024
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State Autonomous Educational Institution of the Amur 

Region “Secondary (Korolev) School No. 7 of the city 

of Blagoveshchensk”. If some schoolchildren are still 

able to demonstrate push-ups in a prone position, 

then the vast majority of students are not able to cope 

with pull-ups on a horizontal bar. This obliges teach-

ers to look for various ways to improve the process of 

physical education and the formation of motivation 

of schoolchildren using new methods and means of 

teaching. One of the ways to solve these problems is 

the use of modern and diverse sports equipment. For 

this purpose, a training device was developed that al-

lows, in simplified conditions, not only to master the 

technique of performing pull-ups from a hang for boys 

and pull-ups from a hang lying down for girls, but also 

to effectively develop the strength abilities necessary 

to fulfill this standard of the VFSK GTO complex for 

people with intellectual disabilities.

Objective of the study was to demonstrate the 

efficacy of the training apparatus in the context of 

physical education for elementary school students 

with mild intellectual disabilities.

Methods and structure of the study. The follow-

ing methods were used in the experiment: pedagogi-

cal testing, pedagogical observation, and the method 

of mathematical statistics.

The study was conducted at the State Autonomous 

Educational Institution of the Amur Region “Special 

(Correctional) Comprehensive School No. 7 of Bla-

goveshchensk” in the afternoon during additional 

physical education classes. At the beginning of the 

experiment, preliminary testing of boys and girls aged 

8-9 (8 people each) was conducted, which showed 

that not a single child was able to perform the pull-up 

test on a high (low) bar in full (the assessment was 

carried out according to the method of M.F. Sautkin 

2007 for boys1 and 2008 for girls2). 

Before the main pedagogical experiment, a con-

1Patent 2339296. Rossiyskaya Federatsiya, MPK A61V 5/00 
(2006.01). Sposob opredeleniya silovoy vynoslivosti verkhnikh kone-
chnostey i plechevogo poyasa. M.F. Sautkin [ed.]. zayavitel i pat-
entoobladatel Gosudarstvennoye obrazovatelnoye uchrezhdeniye 
vysshego professionalnogo obrazovaniya «Ryazanskiy gosudarst-
vennyy meditsinskiy universitet imeni akad. I.P. Pavlova Federal-
nogo agentstva po zdravookhraneniyu i sotsialnomu razvitiyu». No. 
2007124056/14; 26.06.2007; opubl. 27.11.2008. Byul. No. 33. 4 p.

2Patent 2382602. Rossiyskaya Federatsiya, MPK A61V 5/22 
(2006.01). Sposob izmereniya silovoy vynoslivosti pri podtyagivani-
yakh tela v naklone. M.F. Sautkin [ed.]. zayavitel i patentoobladatel 
Gosudarstvennoye obrazovatelnoye uchrezhdeniye vysshego pro-
fessionalnogo obrazovaniya «Ryazanskiy gosudarstvennyy medit-
sinskiy universitet imeni akad. I.P. Pavlova Federalnogo agentstva 
po zdravookhraneniyu i sotsialnomu razvitiyu». No. 2008111301/14; 
24.03.2008; opubl. 27.09.2009.Byul. No. 36. 8 p.: il.

trol and an experimental group of 8 people each were 

formed. They included children whose results did not 

statistically significantly differ from each other. In both 

groups, lessons were held 3 times a week for 40 min-

utes based on the working program of the subject 

“Physical Education”, which included the balanced 

development of all motor abilities and the acquisition 

of a range of motor skills in all sections of the educa-

tional program. In the main part of the lesson, both in 

the experimental and control groups, exercises were 

used for all muscle groups (back, abdomen, shoulder 

girdle, arms), which were performed in dynamic and 

static modes using the “circular” method. The selec-

tion of exercises in both groups was carried out so that 

the exercises in the complex were aimed at different 

muscle groups and in different modes: flexion and 

extension of the trunk in the supine position, arching 

from the initial prone position – “boat” with a minimum 

separation of the legs and trunk from the floor, holding 

the gymnastic stick at the top, holding the corner in 

the supine position with the arms at the top. The se-

lection of these exercises was due to the inclusion of 

the largest number of muscles involved in the pull-up 

test. The last station was different:

- in the control group, pull-ups were performed 

on the horizontal bar (high for boys, 90 cm for girls 

from the floor), with the help of a teacher (or trained 

schoolchildren), first in a yielding mode, then in an 

overcoming mode;

- in the experimental group, for the safest and most 

interesting conduct of classes, a training device was 

developed and used, which was two L-shaped stands 

connected by crossbars. On the axle, fixed to the 

racks, there are two rims with spokes, connected to 

each other by slats of different colors and forming a 

drum. A disk brake and adjustment device allowing to 

adjust the speed of the drum.

The main task at the initial stage is to give a correct 

idea of   the motor action “pull-up” in simplified condi-

tions using the training device, to include in the work 

all the muscle groups participating in this test (first the 

shoulder muscles are included in the work on straight 

arms sorting through the bars, and then the muscles 

are included in the work - flexors and the latissimus 

dorsi). In parallel with this, tasks were given to include 

the muscles of the trunk, pelvis and lower extremities. 

The device allows to develop not only strength abilities 

and correct technique, but also to relieve tension and 

fear when doing pull-ups in children with intellectual 

disabilities.
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Results of the study and discussion. A compar-

ative analysis of the results of tests after the pedagog-

ical experiment allows us to conclude the following.

Statistics showed that the students in the experi-

mental group performed pull-ups better than the stu-

dents in the control group. This was confirmed by an 

expert assessment of 4,7 points and 3,5 points, re-

spectively. When evaluating the pull-up test using the 

method of M.F. Sautkin [11, 12], the indicators were 

reliable in both groups (p<0,05). The control group 

showed a result with an increase of 27,5%, but the 

students found it difficult to independently perform 

pull-ups technically correctly with the maximum re-

sult. While in the experimental group, with an increase 

of 88,1%, the children showed good technique for 

performing the exercise with the maximum number of 

reps.

The increase in the actual strength capabilities of 

the back muscles (dead-end dynamometry) in the 

experimental group is 14,6% higher compared to the 

control group (p<0,05). According to the results of 

wrist dynamometry, the experimental group showed 

significantly higher indicators: the right hand by 20,9% 

and the left hand by 19,2% compared to the control 

group (p<0,05). This is explained by the fact that the 

experimental group worked on a training device that 

allows students to perform all exercises to failure, 

without fear of breaking down and getting injured, and 

to improve the results of this test.

Сonclusions. The use of the presented drum-type 

training device allows to develop the motor skill of per-

forming pull-ups both on a high and on a low bar, to 

develop the strength abilities of students with intellec-

tual disabilities, to relieve tension and fear when per-

forming the strength test of the All-Russian Physical 

Culture and Sports Complex GTO for people with intel-

lectual disabilities.
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Results of the control and experimental groups during the pedagogical experiment

Parameters

Control group Experimental group

Before After Difference р Before After Difference р

M±m M±m % M±m M±m %

Pull-ups by M.F. Sautkin (kg, m) 12,03±3,43 15,34±2,56 27,5 <0,05 11,85±4,46 22,3±5,4 88,1 <0,05

Right arm dynamometry (kg) 3,25±1,12 3,64±1,23 12 >0,05 3,55±0,97 4,72±1,12 32,9 <0,05

Left arm dynamometry (kg) 2,75±1,67 3,11±1,46 13 >0,05 2,67±1,23 3,53±1,78 32,2 <0,05

Deadlift dynamometry (kg) 15,6±3,31 17,23±3,54 10,4 >0,05 15,3±3,7 19,14±4,5 25 <0,05
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Abstract
On the large scale of China (PRC) establishment, physical education in the country has a nearly 70-years history, evolving 
from simple to complex, adjusting and giving a rise to various sub-disciplines [1]. This research reveals chronology of 
school physical education in New China through different periods, analyzes prominent impact of policy amendment, and 
reflects on its epoch-making course of development. By exploring the history of school sports, we gain insights into China's 
education system, the role of sports in nation-building, and their great influence on youth health and spirits, as well as 
high educational standards. Taking into consideration a thorough study of Chinese and foreign literature, we define three 
stages of growth: the initial phase (1949-1976), the period of reform and recovery (1977-2008), and the era of discipline 
development (2009-present).

Keywords: China school physical education; education system; adolescent health; quality education.

Introduction. The physical education of students 

in China has undergone a nearly 70-year transforma-

tion, reflecting the country's broader educational and 

societal shifts. This paper aims to provide a chrono-

logical analysis of school physical education in New 

China, from its inception to the present day. We explore 

the history of school sports to understand China's ed-

ucation system, the role of sports in nation-building, 

and their impact on youth health and spirits, as well 

as high educational standards. The study is structured 

around three growth stages, each characterized by 

distinct policy influences and societal needs. By re-

viewing Chinese and foreign literature, we aim to de-

fine the evolution of school sports and its significance 

in the broader context of China's educational develop-

ment and national identity.

Methodology. Our research methodology is 

a blend of historical review and analytical tech-

niques, aimed at providing a clear and scientific 

understanding of the development of student 

sports in China:

Historical Documentation Review: We scrutinized 

historical records, policy changes, and curricula to 

chart the evolution of school physical education.

Content Analysis: We identified key themes and 

trends by analyzing literature, focusing on the effects 

of policy, teaching method evolution, and the role of 

sports in education.

Comparative Analysis: We compared China's 

school sports development with global practices to 

understand its unique trajectory and international in-

fluences.

Case Studies: We examined specific instances, 

such as the creation of sports academies and the Bei-

jing Olympics, to understand the real-world impact of 

policies and reforms.

Results. Stage I (1940s-1976): The Emer-

gence Period

Since 1949, along with foundation of China (PRC), 

physical education at schools gained a paramount 

attention. To start with, in 1951, the Central People's 

Government issued the "Decision on Education Sys-

tem Reform," which provided new regulations on the 

status, duration, and coordination of various levels of 

schools. It marked the initial formation of a special-

ized teaching workforce, creating favorable condi-

tions for the development of school physical educa-

tion [2].
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Due to insufficient health conditions of students at 

all levels of education everywhere, the Central People's 

Government issued an order the same year, emphasiz-

ing the improvement of students' physical health as a 

crucial task to ensure their successful achievement of 

academic goals and the cultivation of modern, robust 

youth [3]. Further, in 1951, a Chinese sports delega-

tion visited the Soviet Union and, drawing from Soviet 

experience and China's specific circumstances, led by 

Yang Lie, completed elaboration, issuing, and imple-

mentation of the first national broadcast gymnastics 

program [4].

Secondly, in 1952, in view of the shortage of staff 

and insufficient quality of PE teachers, under those 

circumstances the first sports academy was estab-

lished: the East China Physical Education Institute 

(later renamed Shanghai university of Sport in 2023). 

It was formed by merging the physical education de-

partments and divisions of three universities: Nanjing 

University, Jinling Women's University, and East China 

Normal University [5].

Next, in 1953, the Ministry of Education decided 

to take a ten-year school physical education curricu-

lum as a model. Specifically, it was emphasized that 

school physical education classes should be based 

on the principles of improving students' health, pro-

moting their comprehensive development, and creat-

ing lively, diverse, and student-oriented education to 

boost their interest and achieve objectives [6].

Afterwards, in 1956, the first "Primary and Second-

ary School Physical Education Curriculum Outline" 

was published, establishing the gist and aims of school 

PE curriculum. Physical education was no longer sole-

ly focused on physical training, but placed a greater 

emphasis on cultivating comprehensive qualities.

Thus, during the Cultural Revolution from 1966 to 

1976, China's PE curriculum development came to a 

standstill, and the physical education sector suffered 

severe disruptions. During this period, many physical 

activities and teaching contents were canceled and 

replaced by military courses and some labor courses, 

resulting in a significant setback in China's physical 

education [7].

In summary, after the founding of China (PRC), 

there was laid the framework for the development of 

particular sports ideology and advanced teaching 

methods. The evolution of policies and reforms re-

flected the government's shifting concerns and priori-

ties regarding school physical education. In this way, 

school physical education gradually went through the 

stages of renaissance, with a renewed emphasis on 

nurturing students' physical health and comprehen-

sive qualities. However, during the Cultural Revolution, 

the development of school physical education experi-

enced a setback and disruption.

 Fig. 1 Early development of Chinese sports

Stage II (1977-2008): The Period of Reform 

and Revival

     Considering the second stage, it this marks a 

turning point in the development of PE in Chinese 

schools, spanning the decades following the initia-

tion of economic reform and opening up. During this 

period, Chinese school physical education had un-

dergone underwent significant policy changes and re-

forms that not only influenced the course of school PE 

evolvement, but also shaped the scope.

To begin with, in 1977, the National Sports Com-

mission restored the School PE Department. Simul-

taneously, each province, city, county, and educa-

tion department established special PE and health 

departments, as well as specialized PE teaching and 

research offices [8]. In 1978, the Third Plenary Ses-

sion of the Eleventh Central Committee introduced the 

concept of economic reform and opening-up. Subse-

quently, the management structure of school physical 

education underwent gradual restoration and fortifi-

cation. This period also witnessed the enhancement 

of management systems across various educational 

levels in the nation, ushering school PE toward stand-

ardization, institutionalization, and scientificity [9].

Secondly, in 1979, there was the introduction of the 

full-time ten-year system for primary and secondary 

school PE curriculum which marked a significant mile-

stone, placing it on a well-ordered course. This action 

initiated a direction for the development and reform of 

PE teaching curricula [7].

Consequently, the implementation of economic re-

form and innovative policies presented fresh opportu-

nities and challenges to school sports in China. During 

this period, China began engaging with the interna-
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tional education system, gradually opening up to the 

world. The field of PE also underwent transformation. 

Thus, in 1985, the Central Committee of the Com-

munist Party of China issued a resolution on educa-

tion system reform, emphasizing that the fundamental 

goal of education reform was to enhance the nation's 

overall wellbeing. As a result, school sports under the 

headline of high-standard education entered a new 

large-scale stage.

It’s worth to mention, that incorporating compre-

hensive studies, the assimilation of educational philos-

ophies, and sports concepts from Western countries 

led to the emergence of various sports ideologies, 

such as "Happy Sports," "Successful Sports," "Re-

storative Sports," and "Lifelong Sports," were based 

upon the foundation of these ideas. Originated in 

distinct theoretical concepts, these sports activities 

converged to integrated improvement of students' 

physical and mental development. Consequently, 

this period significantly enriched the understanding 

of school sports and contributed to the diversification 

and open policy of school sports. In particular, school 

sports curriculum expanded beyond traditional gym-

nastics and shift basic PE programs to imply team 

sports like basketball, soccer, and volleyball, offering 

students greater choice and participation opportuni-

ties in various athletic activities.

Eventually, in 1992, official PE c for nine-year PE 

curriculum was constituted and issued for primary 

and secondary schools. Furthermore, China initiated 

a new round of physical education curriculum reforms 

in 2001, with the Ministry of Education issuing an Out-

line of Curriculum Reforms for Basic Education. This 

period also witnessed the growth of PE teaching staff 

in terms of both quantity and specialization, reflecting 

the evolving requirements of school PE in cultivating 

talent for 21st-century. It also demonstrated the nota-

ble achievements in primary and secondary school PE 

curriculum construction and teaching reforms [10].

Additionally, PE fostered interdisciplinary collabo-

ration with various fields, extending its research be-

yond the domain of sports to encompass areas like 

psychology, biology, and sociology. Moreover re-

search methodologies were diversified, due to incor-

poration of quantitative research, qualitative research, 

and case studies, resulted in a broader spectrum for 

discipline exploration [11].

Altogether, Chinese school sports induced an in-

creasingly influential presence on the international 

stage. Thus, in 2001, Beijing was awarded the host city 

for the 2008 Summer Olympic Games. Consequently, 

international sports events and academic exchanges 

spread, leading to the integration of Chinese physical 

education into the global PE scale. At the same time, 

China actively expanded its sports culture abroad, 

providing a high appreciation of China by the interna-

tional community.

In conclusion, within the past half of the 20th cen-

tury, Chinese school sports had undergone a series 

of notable developmental stages. From the reestab-

lishment of the School Sports Division by the Nation-

al Sports Commission and to the introduction of the 

full-time ten-year primary and secondary school PE 

curriculum, this period had marked the renaissance 

and standardization of school sports. The advent of 

economic reform and pursuing an open policy de-

fined a new era of school sports, determined by vari-

ous educational concepts and sports policies that en-

riched the content and practical teaching of sports at 

schools. Nonetheless, certain challenges remain and 

require further attention and analysis.

 

Fig. 2 Development direction after reform and 

opening up

Stage III (2008s to Present): The Period of Disci-

pline Advancement

Considering the third phase, it signifies a distinct 

chapter in the evolution of school PE in China. It has 

been determined by increased policy support and 

substantial investments, facilitating the rapid develop-

ment of the PE discipline.

Following the 2008 Beijing Olympics, the Chinese 

government demonstrated a strong commitment to 

the headway of school PE, since series of policies and 
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initiatives were initiated to promote the growth of this 

dominating. First, in 2011, the "New Standards for 

Physical Education Curriculum" were declared with the 

objectives of enhancing physical abilities, acquiring 

motor skills, nurturing students' interests and enthu-

siasm for PE activities, and instilling the habit of per-

sistent exercise through PE classes [12]. First of all, 

the Twentieth National Congress of the Party empha-

sized the intention to "build a modern educated and 

athletic country, promoting the entire development 

of students' physical and mental well-being" [13]. In 

2022, the "Compulsory Education Physical Education 

and Health Curriculum Standards (2022 Edition)" re-

inforced the focus on "strengthening multidisciplinary 

integration within physical education, make use of the 

full potential of physical education, and encouraging 

student development everywhere" [14]. Consequent-

ly, school PE has evolved into a complex discipline, 

giving rise to emerging sub-disciplines such as sports 

economics, sports law, sports sociology, and more. 

This diversification has enriched the essence of the 

PE discipline, rendering it more comprehensive and 

adaptable to diverse academic needs [14].

In response to technological advancements and the 

advent of the big data era, Chinese school sports has 

begun integration of science, technology, and innova-

tion. Particularly, modern technologies like virtual reality 

and big data analysis has been applied to enhance the 

efficiency of physical education and training. Grounded 

in a data-driven teaching philosophy, big data tech-

nology facilitated the creation of precise PE teaching 

models, enabling a smart teaching approach charac-

terized by the digitized capture, visualization, quantifi-

cation, transmission, and presentation of PE process 

[15]. Wang Xiangquan et al. [16] advocated employing 

blockchain as a core component of information-based 

teaching to reform educational organization and teach-

ing methods, as well as charted the course for the in-

tegration of PE curriculum. Consequently, big data has 

promoted comprehensive teaching and intervention, 

making them widely availiable and feasible. Afterwards, 

this transformation has given rise to significant changes 

in the landscape of college sports services, including 

the emergence of virtual sports classrooms, sports 

flipped classrooms, sports micro-courses, sports cat-

echism, and other innovative teaching modes and 

methods that are driving the reform of sports teaching 

services in the modern era.

For this reason, smart sports service (SSS), em-

bodying both technological and humanistic wisdom, 

stands as a representative of the new frontier in sports 

service within the era of intelligence [17]. As the core 

value of college sports big data in SSS platform inno-

vation and development becomes increasingly appar-

ent, the continuous collection, dynamic aggregation, 

deep mining, and effective utilization of student data 

serve as crucial pillars supporting the advancement of 

SSS. This trend has significantly contributed to the de-

velopment of sports research and training.

At the same time, international cooperation and 

exchange have been advanced, since scholars are 

engaging in international academic symposia and col-

laborative programs to draw insights from advanced 

international theories and practical experiences. For 

instance, in 2023, the FISU World Academic Con-

gress was officially inaugurated in Chengdu, mark-

ing a significant educational event for FISU and a vital 

component of the Universiade [18]. This enhanced 

international collaboration together with encouraging 

persistent integration of Chinese school sports into 

the global academic ecosystem and advancing the 

discipline's globalization.

With regard to the speech at the National Educa-

tion Conference, General Secretary Xi Jinping empha-

sized, "Education is a headstone for national rejuve-

nation and social progress, a benevolent undertaking 

that serves both the present and future generations, 

and is of decisive significance in elevating the com-

prehensive quality of the people, promoting the all-

encompassing development of humanity, enhancing 

the innovation and creativity of the Chinese nation, 

and realizing the great rejuvenation of the Chinese na-

tion. Education is a major national initiative and a fun-

damental party undertaking" [19]. In alignment with 

this vision, school sports have transformed towards 

the concept of comprehensive quality education, with 

Chinese peculiarities on the top. PE no longer solely 

focuses on athletes bringing up, but also represents 

the main course on cultivating students' innovation, 

teamwork, social responsibility, and overall develop-

ment. Particularly, the Twentieth Party Congress in-

troduced the notion of "Chinese-style modernization," 

defining a new stage of "Chinese-style education 

modernization" [20].

Nowadays, the policy of school sports in China may 

be distinguished by certain possibilities and challeng-

es. The increase in number of disciplines, integration 

of science, technology, and innovation, as well as de-

velopment of global cooperation, commitment to high 

standard of education, and emphasis on maintaining 
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PE and cultural heritage all in all provide a rich pool 

of resources and wide opportunities for the future PE. 

On the grounds that society has been evolving and the 

discipline advancing, Chinese school PE will progress, 

making a permanent contribution to the physical and 

mental well-being of students and advance of high-

standard education. This stage of development has 

been designed to shape the bright future of school 

sports.

 Fig. 3 The impact on physical education after the 

Olympic Games

 Conclusion. In conclusion, within the past 

70-years school sports in China has gone through an 

outstanding changes, moving from a "health-orient-

ed" approach to adopting the concept of  "lifelong 

sports." The government has issued a number of prin-

ciples and strategic plans, that form an integral part 

of the national agenda, therefore established the firm 

relationship between health and education in school 

sports. The concept of "integrated development" has 

expanded further the mission of school PE, going be-

yond the development of physical fitness and skills of 

students for the benefit of society and the promotion 

of a healthy lifestyle. In addition, special attention is 

paid to improving the quality and diversity of the physi-

cal education curriculum. These developments have 

transformed school physical education into a key 

component of a well-rounded quality education, pro-

viding greater opportunities for the entire physical and 

mental development of young people.

As the discipline looks to the future, it must con-

tinue to support international exchanges, engage in 

interdisciplinary research, and maintain a strong fo-

cus on high-standards of education. These efforts are 

crucial to ensure that the discipline meets the needs 

of society, develops outstanding PE professionals, 

protects the well-being of the entire population, and 

continuously promotes the dynamism and innovation 

of school physical education in China.

Fig. 4 The Development of Physical Education in 

New China from the 20th Century to the Present
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Abstract
Objective of the study was to support the educational focus of physical training in the context of the social and professional 
development of cadets.
Results and conclusions. The examination of scholarly research and educational practice in the realm of physical 
education within the context of higher education reveals that a variety of training programs and social engineering initiatives 
can serve as potent psychological and pedagogical instruments for fostering social communication abilities. These training 
programs are designed to enhance cadets' social communication and interaction skills within the framework of the physical 
education curriculum. They involve the demonstration and repetition of exercises to develop physical attributes. Additionally, 
they encompass a variety of search, project, and creative tasks aimed at discovering innovative approaches to increase 
physical activity. Furthermore, they encompass a range of situations that simulate interactions in professional settings, 
particularly in extreme circumstances where it is crucial to make joint decisions based on a specific level of physical fitness 
and personal and communicative abilities. These situations also include competitive game elements. Another method is 
social engineering, which involves creating future scenarios through the application of collaborative techniques.

Keywords: a military educational institution, cadets, social skill, pedagogical means, pedagogical activity, social interac-
tion.

Introduction. An analysis of scientific literature shows 

that pedagogical activity leads to the expected result if:

- is considered in the context of a specific educa-

tional situation;

- is understood not as universal, but in combination 

with methods of teaching, education, socialization of 

a person and forms of organization of the educational 

process;

- involves joint activity of a teacher and a student, 

is designed to combine subtle and intense influences, 

direct and indirect impacts [1, pp. 77-79].

Thus, the means of pedagogical activity are what en-

sure their functioning at any stage of the formation and 

development of a human personality. They can be con-

sidered in a broad (study, work, any type of activity, etc.) 

and narrow (word, book, example, equipment, teacher's 

skill, his technique, didactic materials, etc.) sense of the 

word. Their purpose is subject support of the pedagogi-

cal process. In this context, they intersect with forms.

Objective of the study was to support the edu-

cational focus of physical training in the context of the 

social and professional development of cadets.

Results of the study and discussion. An analysis 

of scientific research and teaching practice in the field of 

physical education in the higher education system shows 

that various trainings based on the use of methods for 

organizing the desired activity can be a traditional psy-

chological and pedagogical means of practicing social 

communication skills [3, p. 192]. Any of these trainings, 

which are aimed at developing people's social commu-

nication and interaction skills within the framework of the 

physical education process, should include:

- a specific set of actions that actualize previously 

existing ones, as well as demonstrating missing as-

pects with their multiple repetition during the demon-

stration of exercises to develop physical qualities;

- a range of search, project, creative tasks aimed at 

finding innovative methods to increase physical activity;
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- a set of situations that model relationships in pro-

fessional activities that can arise in extreme cases 

where it is necessary to make a joint decision that de-

pends on a certain level of physical fitness, personal 

and communication skills;

- game competitive fragments that help simulate situ-

ations typical for the physical and social skills being devel-

oped, provide opportunities to try on various social roles.

The next means of developing the social skills nec-

essary for cadets is social design, which is a process 

of modeling upcoming actions through the use of co-

operation methods. Involving cadets in the process 

of implementing socially necessary projects leads to: 

developing an active social and civic position, prevent-

ing "social inaction", developing the ability to develop 

and defend one's own point of view, acquiring by fu-

ture officers the necessary physical and professionally 

significant skills, as well as interpersonal interaction 

skills with different partners in various spheres of eve-

ryday and combat activities [2, p. 44].

An analysis of their works by a number of authors 

allows us to clarify and expand the range of pedagogi-

cal tools used.

Yu.N. Lysenko examines the process of forming and 

improving interpersonal interaction skills in conjunc-

tion with the development of experience in students 

of military universities in constructive problem solving 

that may arise in a difficult life situation. In this case, 

the necessary skills of joint activity based on mutually 

beneficial cooperation are formed, as well as the con-

struction and modeling of certain behavior strategies 

in the educational, service, organizational and leisure 

activities of students [6, p. 99].

E.A. Igonina and other researchers in the issues 

of organizing interpersonal and multicultural interac-

tion of students of a military educational organization 

promote and prove the effectiveness of such meth-

ods, means and concepts of forming special skills of 

socio-cultural interaction, which are based on the idea 

of "cross-culturality". At the same time, the authors 

consider the presence and full use of the educational 

space of the educational organization to be the main 

condition for the success of these skills [5, p. 15].

Consequently, the formation and further improve-

ment of any skill and, ultimately, interpersonal social 

interaction, provides for the presence of the following 

order of stages:

1) demonstration;

2) familiarization with the actions;

3) automation of actions;

4) extrapolation of the action to other conditions.

Сonclusions. To summarize the above, we will note 

that the development of the necessary behavioral and 

social skills in cadets of a higher military educational 

organization can be carried out in the process of edu-

cational, service, educational and research activities 

within the framework of physical education at the uni-

versity. However, the analysis showed a lack of a meth-

odological base for training officer personnel aimed at 

solving and practicing socially oriented professional 

tasks in modern conditions. This fact proves the need 

to develop more effective and pedagogically appropri-

ate means, as well as methods for improving the skills 

of interpersonal social interaction in cadets in the pro-

cess of their physical education at a military university, 

and, accordingly, additional study of individual aspects 

of optimizing the pedagogical process itself.
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Abstract
Objective of the study was to according to statistical data, we will examine the physical condition of the youth population 
in Russia aged between 6 and 17 years, using the results of the GTO complex tests for the year 2023.
Methods and structure of the study. The following approaches were employed: sociological (questionnaires, content 
analysis), examination and analysis of the federal statistical data from the regions of Russia, observation, comparison, and 
mathematical and statistical processing of the findings. The research was conducted at the Federal State Budgetary Institution 
«Federal Scientific Center for Physical Culture and Sports» and the scientific and methodological center for the implementation 
of the All-Russian Physical Culture and Sports Complex «Ready for Labor and Defense» at Smolensk State University of Sports. 
As part of their scientific and methodological support for the industry, these institutions annually monitor the implementation of 
the All-Russian Physical Culture and Sports Complex «Ready for Labor and Defense» across the Russian Federation.
Results and conclusions. The assessment of the physical condition of the Russian population aged 6 to 17 revealed the 
prevalence of certain tests among both male and female participants. However, the issue of incorporating less demanding 
tests into the TRP program warrants further investigation. This will enable us to make informed decisions regarding the 
removal of these tests from the testing regimen or the implementation of measures to promote these types of tests or revise 
their standards.

Keywords: physical fitness, 6-17 years old, GTO complex, distinction badge, testing, trials, stages.

Introduction. The Federal Law of 04.12.2007 

No. 329-FZ “On Physical Culture and Sports in the 

Russian Federation” establishes the concept of the 

“GTO complex as a program and regulatory basis 

for the system of physical education of the popula-

tion [1]. In turn, the normative and testing part of 

the GTO complex provides for state requirements 

for the level of physical fitness of the population 

based on the implementation of test standards 

(tests) and recommendations for weekly physical 

activity, and in the proposed organizational forms, 

preparation for testing is carried out in the estab-

lished parameters for the development of physical 

qualities. Annual monitoring of the level of physical 

fitness of the population is carried out for the pur-

pose of a comprehensive assessment of the effec-

tiveness of the current system of physical educa-

tion and the implementation of state policy in the 

field of physical culture and mass sports1 [1-3].

Over the ten-year period of implementation 

and realization of the GTO complex, the Ministry of 

Sports of the Russian Federation, together with in-

terested federal executive bodies, has developed 

and put into effect a regulatory framework gov-

erning all areas of organization and testing of the 

population according to the standards of tests of 

the GTO complex. At the same time, in accordance 

with paragraph 8 of the Regulations on the GTO 

complex, every 4 years there should be an improve-

ment of the complex in the context of the system of 

standard assessments of physical fitness for all age 

groups of the population of the Russian Federation. 

A systematized and generalized set of results of the 

1  Resolution of the Government of the Russian Federation of June 
11, 2014 No. 540 “On approval of the Regulation on the All-Rus-
sian physical culture and sports complex “Ready for Labor and 
Defense” (GTO).  Available at:  https://base.garant.ru/70675222/ 
(date of access: 10.09.2024).

Received by the editorial office on  09.10.2024
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GTO complex implementation for 2017-2022, an 

analysis of analytical material on the level of physi-

cal fitness of the population from 6 to 70 years and 

older based on the GTO AIS downloads, the prac-

tice of implementing GTO events, expert opinions 

of specialists, formed the basis for scientifically 

substantiated proposals for improving the state re-

quirements of the All-Russian Physical Culture and 

Sports Complex «Ready for Labor and Defense» in 

the Russian Federation for the period 2023-2026 1 

2[5, 6]. 

Thus, the range of the age level for children and 

adolescents aged 6 to 17 years was determined to 

be 2 years, in accordance with age development, 

and for the adult population – every 5 years (in or-

der to determine the dynamics of physical fitness 

indicators, the level of development of physical 

qualities, the effectiveness of physical education 

and sports). At the same time, children aged 6-7 

years were separately included in the 1st stage of 

the GTO complex, with the tests themselves being 

brought into line with the actual program for training 

preschoolers in preschool educational institutions 

and their potential physical capabilities to success-

fully cope with the standards of the proposed tests.

Objective of the study was to according to statis-

tical data, we will examine the physical condition of 

the youth population in Russia aged between 6 and 

17 years, using the results of the GTO complex tests 

for the year 2023.

1  Resolution of the Government of the Russian Federation of 
17.01.2023 No. 33 “On Amending the Regulation on the All-Rus-
sian Physical Culture and Sports Complex “Ready for Labor and 
Defense” (GTO)”. Available at:  http://publication.pravo.gov.ru/
Document/View/0001202301180019.

2 Order of the Ministry of Sports of the Russian Federation dated 
22.02.2023 No. 117 “On approval of state requirements of the 
All-Russian physical culture and sports complex “Ready for Labor 
and Defense” (GTO)”. Available at: http://publication.pravo.
gov.ru/Document/View/0001202303290003 (date of access: 
08.09.2024).

Methods and structure of the study. The fol-

lowing methods were used: sociological (ques-

tionnaires, content analysis), study and analysis 

of federal statistical reporting of the regions of the 

Russian Federation, observations, comparisons, 

mathematical and statistical processing of the ob-

tained results. The studies were conducted at the 

Federal Scientific Center for Physical Culture and 

Sports and the Scientific and Methodological Cent-

er for the Implementation of the All-Russian Physi-

cal Culture and Sports Complex Ready for Labor 

and Defense of the Smolensk State University of 

Sports, which, as part of the scientific and method-

ological support of the industry, have been annually 

monitoring the implementation of the All-Russian 

Physical Culture and Sports Complex GTO in the 

Russian Federation since 2017.

Results of the study and discussion. As of 

01.01.2024, the total number of registered par-

ticipants in the GTO complex in the country was 

22.16 million people, of which 18.3 million people 

or 82.6% of the total number of registered partici-

pants are children and young people. Monitoring 

the physical fitness of the population of the Russian 

Federation from 6 to 17 years old was carried out on 

the basis of statistical reporting 2-GTO and infor-

mation provided by the Federal Operator based on 

the results of the GTO complex tests for 20233 [7] 

(see table, figure).

The analysis of the results shows that the high-

est activity in participating in the tests was shown 

by representatives of the I and VI stages – 19,58% 

and 20,23%, respectively, and the lowest by partici-

pants of the IV stage (12,82%). Monitoring the num-

3 Federalnoye statisticheskoye nablyudeniye po forme № 2-GTO 
«Svedeniya o realizatsii Vserossiyskogo fizkulturno-sportivnogo 
kompleksa «Gotov k trudu i oborone (GTO)» za 2023 g. Available at: 
https://minsport.gov.ru/sport/physical-culture/41/27653/ (date of 
access: 08.09.2024). 

Number of participants in monitoring physical fitness from I to VI stages of the GTO complex (6-17 years old)

Steps/age
Floor

Total number 
of people

%
Male, human % Female, human %

I (6-7 лет) 67125 48,63 70902 51,37 138027 19,58

II (8-9 лет) 61616 51,88 57161 48,12 118777 16,85

III (10-11 years) 55191 53,28 48397 46,72 103588 14,69

IV (12-13 years) 50118 55,46 40246 44,54 90364 12,82

V (14-15 years) 65437 58,64 46146 41,36 111583 15,83

VI (16-17 years) 80452 56,42 62150 43,58 142602 20,23

Total 379939 54,05 325002 45,95 704941 100
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ber of participants in the GTO complex movement 

revealed that the largest number among males was 

recorded in the V stage, and females in the I stage 

(table). Children aged 6-7 years (I stage) and 16-17 

years (VI stage) coped best with the state require-

ments of the updated GTO complex in 2023 for 

the gold badge of distinction, respectively, 47,4% 

and 53,0%. In the remaining age stages, from 30 

to 37% of participants meet the standards for the 

gold badge of distinction. It was found that the sil-

ver badge of distinction in 2023 was received by 

21,4 to 37,15% of participants aged 6 to 17 years, 

and the standards for achieving the bronze badge 

of distinction were feasible for 22,7 to 34,0% of the 

country’s young population (see figure). Based on 

the data obtained, it was found that at the age of 

6 to 7 years (stage I), the highest percentage of 

meeting the standards for the gold badge is not-

ed in such types of tests as «Skiing» - 97,82% for 

boys and 98,06% for girls, and the lowest in the test 

«Forward bend from a standing position on a gym-

nastic bench» – 88,50% for boys and 91,96% for 

girls. In tests of the participants’ choice, the high-

est percentage of fulfillment of the standard for a 

gold badge of distinction is recorded in the «Shuttle 

Run 3x10 m» test (96,93%), and low participation 

activity is observed in a test such as «Swimming» 

(72,77%).

Percentage ratio (I-VI level) of the young popu-

lation aged 6-17 who completed the GTO complex 

standards for distinction badges in 2023

Among representatives of the II level (8-9 years 

old), the most popular tests for performing manda-

tory standards for the gold badge were those re-

lated to the demonstration of strength abilities. For 

boys, these were «Pull-ups from a hanging position 

on a high bar» (93,19%), and for girls – «Pull-ups 

from a hanging position lying on a low bar 90 cm» 

(92,18%). Boys and girls showed little interest in 

tests that assess the quality of endurance – «Mixed 

movement for 1000 m» (86,54% and 33,26%, re-

spectively). As for the III age group (10-11 years 

old), mandatory tests that do not have an alter-

native choice, such as «Running 30 m» and «For-

ward bend from a standing position on a gymnastic 

bench», showed high popularity among both boys 

and girls. The «2 km Cross Country Run» was in low 

demand – only 2,29% for boys and 2,32% for girls, 

as well as «50 m Swimming» (8,48% and 8,42%, re-

spectively). The highest percentage of mandatory 

standards for the «gold badge» is noted in the en-

durance test («1 km Skiing» - 94,86%), and the low-

est percentage is for speed abilities («30 m Run» - 

86,42%). In the IV age group (12-13 years old), the 

most active participation is noted in such types of 

optional tests as «3x10 m Shuttle Run» and «Stand-

ing Long Jump with Two Legs Push Off» - they are 

chosen by 81,43% and 63,48% of boys, as well as 

80,52% and 63,30% of girls, respectively. The least 

popular among the participants of this level were 

«2 km skiing» (1,45%) among boys and (1,47%) 

among girls, as well as «A hiking trip with a test of 

hiking skills of at least 5 km in length» (1,13% and 

0,92%, respectively). In the next – V age group 

(14-15 years), among the presented tests of this 

level, girls and boys showed low interest in the 

tests «3 km skiing» (1,63% of boys and 1,93% of 

girls), «Self-defense without weapons» (0,46% of 

boys and 0,33% of girls) and «A hiking trip with 

a test of hiking skills of at least 10 km in length» 

(1,28% and 1,33%, respectively). The highest per-

centage of the required standards for the «gold 

badge» among young men is observed in tests 

related to the demonstration of strength – «Pull-

ups from a hanging position on a low bar 90 cm» 

(95,16%), and the lowest percentage is revealed in 

the alternative endurance test – «Running 2000 m» 

(90,88%). Among girls, the most popular type of 

required standards for the «gold badge» was «Ski-

ing 3 km» (97,08%), and the lowest percentage is 

shown when performing the test «Running 30 m» 

(90,88%). Among the tests of choice in the VI age 

group (16-17 years old), the most popular was 

«Long jump from a place with a push with two legs», 

it is chosen by 62,24% of young men and 58,03% 

of girls. Among the optional tests, the least popu-

lar were the performance of such applied skills as 

«Self-defense without weapons» (0,53% of boys 

and 0,37% of girls) and «Hiking trip with a test of 

tourist skills of at least 10 km» (2,93% and 2,98%, 

respectively). The highest percentage of the man-

datory standards for the “gold badge” among boys 

is noted in the tests «5 km skiing» (97,73%) and 

«Pull-ups from a hang on a high bar» (97,13%), and 

school graduates showed little interest in complet-

ing the test «3000 m running» (94,80%). Among 

girls, when performing the mandatory standards 

for the «gold badge», the most popular is «3 km 

skiing» (98,10%), and the least interest is in such 

tests as «60 m running» (95,70%).
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Сonclusions. Modernization of the physical ed-

ucation and sports work system builds uniform re-

quirements and approaches to the interaction and 

integration of state programs for physical educa-

tion of the younger generation of the Russian Fed-

eration in order to create effective mechanisms for 

attracting them to regular physical education and 

sports, building a monitoring system that tracks the 

level of physical fitness and health of children, ado-

lescents and young people. Determination of the 

qualitative indicators of the fulfillment of the stand-

ards of the All-Russian Physical Culture and Sports 

Complex GTO tests for 2023 by students from I to VI 

levels gives an idea of     the tests that are performed 

by the overwhelming majority of male and female 

subjects. At the same time, the problem of includ-

ing tests with low demand in the GTO complex re-

quires further study, which will allow making deci-

sions on both excluding these tests from the test 

set and implementing a number of methodological 

and organizational measures aimed at popularizing 

these types of tests or revising their standard indi-

cators.
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Introduction. The relevance of studying the phe-

nomenon of mass sports of institutions that allow de-

veloping mass sports, the attitude of young people 

towards it is undeniable, as it includes several im-

portant points. At the level of the population of the 

regions, mass sports contribute to strengthening 

people's health, forming physical and mental stabil-

ity, increasing the activity of young people and their 

self-realization. At the country level, the development 

of mass sports contributes to strengthening human 

capital, creating a potential base for high-perfor-

mance sports, since it is from mass sports that ath-

letes move to the sport of records and victories at the 

all-Russian and international levels. In general, youth 

involvement in mass sports helps to reduce the num-

ber and reduce the forms of manifestation of deviant 

and delinquent behavior, contributes to more suc-

cessful social adaptation. A number of scientists have 

studied the problems of developing mass sports and 

its importance. The influence of sports on people's 

health and the health of the nation through the de-

velopment of sports complexes as a prerequisite for 

the development of sports and solving these issues 

is studied by E.G. Limanskaya, Yu.D. Ovchinnikov and 

A.I. Velichko. The global problem – the competitive-

ness of the nation – is tried to be covered in their work 

by I.I. Kosyreva, G.K. Shirikova, G.T. Rozhko. Devel-

opment of mass sports as a way of developing human 

health potential is considered by G.B. Glazkova, E.Yu. 

Bogacheva, V.A. Golovina. Some authors believe 

that mass sports are high-achievement sports (E.A. 

Gavrilova).

Types of student sports in the forms of mass sports 

and high-achievement sports, the difference in the 

goals and objectives of these sports are analyzed by 

O.Yu. Brovashova, A.N. Korban, I.G. Klepikov. A sepa-

UDC  316.4.063

Abstract
Objective of the study was to investigation into the reasons for the lack of engagement in various forms of organized 
sports among students at universities in Volgograd.
Methods and structure of the study. The sociological study was carried out using the method of semi-structured 
interviews with students from Volgograd universities, who are the most engaged members of the youth population. The 
sample included 580 individuals.
Results and conclusions. The findings of the research highlighted one of the primary causes for the lack of student par-
ticipation in mass sports, namely the absence of a consistent habit of physical activity among contemporary youth, which 
is primarily established during childhood. The realization of the importance of maintaining a healthy lifestyle prompts 
contemporary students to actively engage in sports independently. Nevertheless, the aspiration to be fit and healthy does 
not always effectively counteract issues such as a lack of experience in sports, a superficial approach to physical educa-
tion classes in educational institutions, a limited sports infrastructure, and the absence of a comprehensive government 
strategy for physical education and sports.

Keywords: : body shaping, mass sports, physical education of students, healthy lifestyle.
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rate area of analysis of mass sports is student mass 

sports, which is part of high-achievement sports, al-

though it has other goals (A.R. Zainullin). Problems 

and prospects for the development of mass sports in 

the university are considered by E.V. Nogina. And this 

is another area of study of student mass sports. Mass 

sports and high-performance sports are considered 

in some works as socio-cultural phenomena that allow 

one to penetrate into the essence of the value bases 

of these sports and to highlight the features of mass 

sports (I.E. Ponomarev, L.Yu. Strieva, S.B. Olonets). 

This approach is the closest to our idea: to study the 

phenomenon of student mass sports based on the at-

titude of students towards it and their assessment of 

their capabilities and the potential of mass sports.

Objective of the study was to investigation into 

the reasons for the lack of engagement in various 

forms of organized sports among students at universi-

ties in Volgograd.

Methods and structure of the study. The re-

search methodology included both objective (sports 

infrastructure, activities of social institutions) and 

subjective conditions for the development of mass 

sports (ideas, assessments and motives of stu-

dents). A semi-standardized interview was chosen 

as the research method. The number of respondents 

was 580. Students from three universities in Volgo-

grad took part in the experiment: VolSU, VolgSTU, 

VolSMU. 210 students from Volgograd State Uni-

versity, 200 students from Volgograd State Techni-

cal University and 70 students studying at Volgograd 

State Medical University.

Results of the study and discussion. The stu-

dents' attitude to mass sports was revealed through 

an assessment of its importance for young people. In 

the questionnaire, we proposed a seven-point scale, 

where 1 is the lowest point, and 7 is the highest. Ac-

cording to the survey results, the average point of 

importance of mass sports is 6,3, which indicates a 

high level of assessment. This point demonstrates 

students' understanding of the importance of sports. 

What are the basic motives for sports among modern 

students?

The first two motives are expressed almost equally 

by students. For a quarter of respondents, it is im-

portant to both improve their body structure (25,6%) 

and lead a healthy lifestyle (24,0%). Interestingly, 

body shaping is a basic motive for both girls and 

boys. The third most important motive is the steady 

practice of doing a certain sport (18,9%), that is, a 

habit that comes from childhood. It is worth noting 

that this motive was indicated not only by students 

with sports experience (from 5 to 10 years), but 

also by young people who do not have this experi-

ence. Next come motives associated with the de-

sire for physical activity, overcoming oneself (9,5% 

each) and following fashion (6,8%). Thus, students 

understand the importance of sports and outlined a 

range of motives for starting classes, but the ques-

tion remains, what prevents modern Russian regional 

students from doing sports regularly? It is worth not-

ing that of all respondents, only 52% of students are 

involved in mass sports at the time of the survey. 

The study revealed the following reasons. Firstly, the 

shortcomings of the sports infrastructure (25,0%), 

criticism is directed at the equipment of not only edu-

cational institutions (schools, colleges, universities), 

but also regional sports schools. Here we are talk-

ing about the lack of sports organizations as such, 

namely those that are economically accessible to 

unemployed youth. Secondly, the lack of a formed 

culture of health and a healthy lifestyle (17,9%), that 

is, the same habit of playing sports since childhood. 

An important reason is also the insufficiently effective 

state policy regarding physical education and sports 

(14,3%). Students note the irregular and often for-

mal nature of the sports events held, as well as the 

focus of sports schools on results, rather than mass 

involvement. In the second part of the questionnaire, 

we asked respondents to build a hierarchical pyramid 

of social institutions according to the degree of influ-

ence on a person regarding the formation of a posi-

tive attitude towards sports and the habit of engaging 

in physical activity. According to the study, the family 

is at the top of the pyramid, followed by sports or-

ganizations and comprehensive schools. The media 

and the state influence young people in some way. 

However, according to respondents, the influence of 

universities, technical schools and preschool institu-

tions is not effective in the process of forming young 

people’s aspirations to engage in sports.

Сonclusions. The results of the study showed that 

higher education institutions do not pay enough atten-

tion to the physical development of students as partic-

ipants in mass sports. This is primarily due to the gen-

eral tendency of social institutions to focus on sports 

achievements. This is the focus of the infrastructure, 

the approach of coaches, and funding from the state 

and business. At the same time, the general physical 

fitness of young people and their health remain out-
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side the attention of social institutions. There is a para-

dox in the attitude of students to mass sports. On the 

one hand, the importance of sports is recognized by 

most respondents, there are motives for doing it, on 

the other hand, they are not relevant and significant 

enough to overcome financial, social and psychologi-

cal barriers.
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Introduction. The All-Russian School Olympiad 

(hereinafter referred to as ARSO) is one of the largest 

intellectual competitions in the Russian Federation, 

covering all subjects and areas of general education. 

The significance of the Olympiad in the formation of 

the national intellectual elite is increasing every year. 

It should also be noted that in terms of its scale, the 

VsOSh has virtually no foreign analogues and can 

rightfully be considered a national treasure. At the cur-

rent stage of development of the domestic education 

system, the development of new organizational and 

methodological forms is of particular importance, in 

connection with which the need for familiarization with 

the accumulated experience in the field of physical 

education is increasing. Such forms should contribute 

to the improvement of the personal qualities of school-

children, attracting them to active independent activi-

ties aimed at improving individual qualities and abili-

ties [1, 2, 3]. The search for new forms of work is also 

taking place in the field of physical education. This is 

consistent with the requirements of the federal state 

educational standard for comprehensive schools. The 

importance of this work is obvious, first of all, due to 

the fact that none of the disciplines included in the 

basic curriculum has undergone such a significant re-

form and update in its subject content and focus as is 

happening with the subject "Physical Education" [6].

The discipline "Physical Education" was first in-

cluded in the list of subjects for which the All-Russian 

School Olympiad is held in the 1999-2000 academic 

year. In accordance with the order of the Ministry of 

Education and Science of the Russian Federation, the 

UDC  796.011.3

Abstract
Objective of the study was to assessment of the achievements of students in grades 7-11 at Izhevsk schools and mu-
nicipal levels in the All-Russian Olympiad in Physical Education.
Methods and structure of the study. To assess the fairness of evaluating students' performance in theoretical, meth-
odological, and practical tests at the school level and to validate these results at the municipal stage of the Olympiad, a 
survey was conducted among physical education teachers in Izhevsk.
Research results and conclusions. According to the findings of the survey, the primary challenges in assessing, or-
ganizing, and executing the school and municipal stages of the physical education Olympiad have been identified. The 
respondents have proposed the following suggestions: to engage gymnastics judges; to thoroughly analyze students' 
errors; to evaluate students' performances impartially; to broadcast the practical part of the Olympiad online; to exempt 
teachers from teaching on the day of the Olympiad; to extend the preparation time for the practical stage; to conduct 
theoretical and methodological tests online or in a single school within the district; to designate a specific date for the 
Olympiad; to adhere to the schedule for the tests.
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winners and prize-winners of the All-Russian Olympi-

ad, identified during the final stage, receive a certifi-

cate and preferential right to enroll in all higher educa-

tional institutions of the physical education profile of 

the Russian Federation [2, 6].

The first All-Russian Physical Education Olympiad 

was held in Moscow in 2000, but then schoolchildren 

from the Udmurt Republic did not participate. In the 

2001-2002 academic year, In the year, Udmurtia has its 

own Republican Olympiad for schoolchildren in physical 

education, and since that time, schoolchildren of the Re-

public have been taking part in the final of the All-Russian 

Olympiad every year, showing excellent results: over the 

past twenty years, the team of the Udmurt Republic has 

been the leader among the regions of the Russian Fed-

eration based on the results of the performance at the 

final stage of the All-Russian Olympiad.

Based on the results of the Olympiad, a "Round 

Table" is held with representatives of the districts and 

cities of the Udmurt Republic, where an exchange of 

experience in holding school Olympiads takes place, 

proposals and comments on the organization of the 

Olympiad are made. The chairman of the jury voices 

the main directions for the development of the Olym-

piad movement in the republic and Russia and comes 

up with proposals and recommendations to the Minis-

try of Education and Science of the Udmurt Republic.

The structure and content of the Olympiad pro-

grams are complex tests, which are theoretical and 

practical sections. The winners are those students who 

harmoniously combine a high level of physical devel-

opment with the depth of theoretical knowledge in the 

educational field of "Physical Education". According 

to the recommendations of the Central Subject-Meth-

odological Commission, theoretical-methodological 

and practical tests are becoming more complex every 

year [4, 5].

Objective of the study was to assessment of the 

achievements of students in grades 7-11 at Izhevsk 

schools and municipal levels in the All-Russian Olym-

piad in Physical Education.

Methods and structure of the study. To assess 

the fairness of evaluating students' performance in 

theoretical, methodological, and practical tests at the 

school level and to validate these results at the mu-

nicipal stage of the Olympiad, a survey was conducted 

among physical education teachers in Izhevsk.

Results of the study and discussion.  The sur-

vey involved 33 respondents, more than half of whom 

(58%) answered that the results of theoretical and 

methodological tests at the school stage were con-

firmed at the municipal stage; some respondents 

(24%) gave a negative answer; while 18% did not an-

swer this question (Figure 1).

Figure 1. Results of the survey of respondents on 

theoretical and methodological tests of students at 

the school and municipal stages of the Olympiad

As for practical tests, the survey results are approx-

imately the same as the previous ones. For example, 

in practical tests in the "Gymnastics" section, 67% of 

respondents answered that their students confirmed 

their performance results at the municipal stage; 15% 

that their students did not confirm their results, and 

18% found it difficult to answer (Figure 2).

Figure 2. Results of the survey of respondents on 

the practical test of students at the school and mu-

nicipal stages of the Olympiad (section "Gymnastics")

Since such a section as gymnastics is one of the 

complex types of practical tests, special training of 

students and members of the jury of the school stage 

is required. The school stage of the Olympiad is as-

sessed by physical education teachers who do not 

have the specifics of judging gymnastics. Physical ed-

ucation teachers do not always see errors in perform-

ing a gymnastics combination that gymnastics judges 

can notice. That is why the results at the municipal 

and school stages do not always match. According 

to the results of a survey of respondents in practical 

tests in the "Track and Field" section, 79% of students 

confirmed their performance results at the municipal 

stage; 21% of respondents did not analyze the results 

of the students' performances (Figure 3).

Theory Yes,  
No,  
They didn't answer

18%

24% 58%

Gymnastic

Yes,  
No,  
They didn't answer

18%

15% 67%
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 Figure 3. Results of the survey of respondents on 

the practical test of students at the school and munici-

pal stages of the Olympiad (section "Athletics")

That is, judging by the teachers' surveys, school-

children in most cases confirm their results at the mu-

nicipal stage of the All-Russian Olympiad of School-

children in the subject "Physical Education". However, 

according to the data presented in Figure 4, it can be 

assumed that, based on the results of the students' 

performance at the school stage of the All-Russian Ol-

ympiad of Schoolchildren in the subject "Physical Edu-

cation", physical education teachers inflate the grades 

so that the students pass to the municipal stage.

Figure 4. Comparative results of performances of 

students of Izhevsk at the school and municipal stag-

es of the Olympiad in the subject "Physical Education"

We understand the motivation of the school stage 

jury to increase the number of their own representa-

tives at the municipal stage of the Olympiad, but this 

approach contradicts the tasks facing the general 

education system. The number of participants in the 

municipal stage is limited, so a situation is possible 

when a student with an objectively high score takes 

the place of a more prepared participant. In this case, 

the chance of repeating a high result will be obviously 

lower, which will negatively affect the overall result of 

the performance at the municipal and regional stages 

of the Olympiad.

Сonclusions. The results and accumulated ex-

perience of holding the Olympiad for schoolchildren 

in the subject "Physical Education" in the Udmurt 

Republic allow us to talk about the advisability of its 

implementation in the practice of the educational 

process of modern schoolchildren, as a powerful 

stimulating factor for involving them in regular in-

dependent physical exercise classes, striving for a 

healthy lifestyle. Based on the results of the survey, 

the main difficulties in judging, organizing and hold-

ing the school and municipal stages of the Olympiad 

in Physical Education were identified. The respond-

ents gave the following recommendations: invite 

gymnastics judges; conduct a qualified analysis of 

students' mistakes; evaluate students' performances 

objectively; conduct online broadcasts of the prac-

tical part of the Olympiad; exempt the teacher from 

teaching lessons on the day of the Olympiad; in-

crease the preparation time for the practical stage; 

conduct theoretical and methodological tests online 

or in one school in the district; determine a separate 

day for the Olympiad; adhere to the test schedule.
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Introduction. Inclusive sports activities play a 

key role in the lives of persons with intellectual disa-

bilities, helping them to fulfill their potential and be-

come active members of society. At the same time, 

due to the active involvement of persons with intel-

lectual disabilities in sports activities, stereotypes 

and prejudices are destroyed, which contributes to 

the formation of a more tolerant and open society 

[2, 4, 6]. The implementation of the management 

model of the Special Olympic Movement develop-

ment at the regional level has a significant impact 

on the social sphere, forming new vectors of inter-

action between society, the state and people with 

intellectual disabilities [1, 3]. One of the key social 

effects is an increase in the level of inclusiveness in 

society [2, 6]. 

In addition, the introduction of this model con-

tributes to the strengthening of social cohesion at 

the regional level, creates prerequisites for the de-

velopment of volunteer movement, increasing civic 

engagement and strengthening social capital.  

An important aspect is also the improvement of 

the quality of life of Special Olympics participants, 

including family members of people with intellectual 

disabilities [5]. Regular joint sports activities, par-

ticipation in competitions and trainings contribute to 

physical and psychological development, increase 

self-esteem and self-confidence. This, in turn, has 

a positive impact on their social adaptation and the 

ability to lead a full life.  

At the level of regional policy, the implementation 

of the Special Olympics development management 

UDC   796

Abstract
The purpose of the study. To identify the effectiveness of management of the development of regional branches of Spe-
cial Olympics Russia on the basis of analyzing the results of the project “Inclusive Sport for All”.
Methodology and organization of the study. We analyzed the results of the Inclusive Sport for All program, which is being 
implemented in pilot mode in 15 regions of Russia. The program is aimed at promoting social inclusiveness through sports 
events that simultaneously involve healthy children and young people (partners) and children with intellectual disabilities 
(athletes). The research included a survey of the main social customer of the project - parents (743 respondents) and guard-
ians of athletes (100 respondents), coaches and staff of institutions for children with mental disabilities (696 respondents). 
The results of the study and conclusions. The implementation of the Special Olympics development management model 
at the regional level has a significant impact on the social sphere, contributing to the formation of an inclusive society, 
strengthening social justice and improving the quality of life of people with intellectual disabilities. Sport first appeared in the 
lives of 41% of children together with the project “Inclusive Sport for All”, implemented by Special Olympics Russia with the 
support of the Vladimir Potanin Charitable Foundation. One of the key social effects is a change in the public perception of 
disability. By actively promoting the values of the Special Olympics Movement, a education of acceptance and respect for 
people with developmental disabilities is formed in society, which helps to reduce stigma and discrimination.  
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model stimulates the creation of new programs and 

initiatives aimed at supporting persons with intel-

lectual disabilities []. This includes the development 

of infrastructure, training of specialists, as well as 

the introduction of innovative approaches to the or-

ganization of sports events.  One such program is 

the project “Inclusive Sport for All” implemented 

by Special Olympics Russia in 15 regions of Rus-

sia. “Inclusive Sport for All” is a part of the ‘Unified 

Sports’ program supported by the Vladimir Potanin 

Charitable Foundation. The essence of the pro-

gram is to conduct joint training and competitions 

between children with mental disabilities (athletes) 

and ordinary athletes (partners).

 The purpose of the study. To identify the effec-

tiveness of management of the development of re-

gional branches of Special Olympics Russia on the 

basis of analyzing the results of the project “Inclu-

sive Sport for All”.

Methodology and organization of the study. 

A large-scale sociological study was conducted, in-

cluding: 

– online survey of project participants (743 par-

ents of athletes; 100 guardians-relatives; 696 em-

ployees of child care institutions);

– focus groups with regional project supervisors: 

3 focus groups, 15 respondents in total;

Research visits to the regions of the project im-

plementation (4 visits to the regions: Ivanovo, Ko-

stroma and Sverdlovsk oblasts, Republic of Tatar-

stan, field research on the program implementation 

in Moscow);

– focus groups and discussions with parents (6 

individual interviews and 1 focus group in Kazan, 16 

participants in total);

– interviews with trainers and staff of children's 

institutions (11 interviews and 1 focus group in Bui, 

total of 15 participants);

– expert roundtables in the regions of the pro-

gram implementation (2 roundtables in Kazan and 

Kostroma, conference in Kazan); 

– expert interviews - 6 interviews with internal 

and external experts);

– desk research of global and Russian practices 

(12 sources).

Within the framework of the conducted activities 

the following was studied:

- the impact of the project on the formation 

of an inclusive environment and socialization of 

children with mental disabilities (what are the real 

changes in the environment for the program par-

ticipants);

- the impact of the project on social attitudes to-

wards inclusion (how attitudes towards people with 

intellectual disabilities change).

The results of the study. The study revealed three 

groups of effects of the project: physical condition 

and health of the child, social and personal sphere. 

Inclusive sports made a significant and in some 

cases decisive contribution to the child's develop-

ment in these areas. There are regional differences 

and peculiarities in the implementation of the pro-

gram in subjects with stronger traditional educa-

tion. The participation of students from a physical 

education and sports university gave a strong im-

petus to the development of the program in the city 

of Kazan. 

The study showed that sport is the main addi-

tional activity in the life of the participating children 

besides medical therapy. Life of such children is 

usually poor, most of them are not engaged in any 

additional activities by default. An important aspect 

is also the involvement of families and loved ones 

of people with intellectual disabilities in the process 

of participation in the Special Olympics movement. 

This not only improves the psychological climate in 

families, but also contributes to their social adapta-

tion. Parents and caregivers have the opportunity to 

share experiences, find support and participate in 

community life, which reduces social isolation and 

contributes to the formation of stable social net-

works.  

The implementation of the Special Olympic 

Movement development management model at the 

regional level also has a positive impact on the edu-

cational sphere. The introduction of inclusive pro-

grams in educational institutions allows children and 

youth with intellectual disabilities to develop their 

physical and social skills, which contributes to their 

successful integration into society. 

Finally, the social effects of implementing this 

model are manifested in the increased level of 

social responsibility of business and government 

structures. Participation in support of the Special 

Olympic Movement becomes an important ele-

ment of corporate social policy, which contributes 

to the formation of a positive image of companies 

and strengthening their reputation. Government 

agencies, in turn, get the opportunity to more 

effectively implement social programs aimed at 
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supporting people with disabilities, which contrib-

utes to increasing the level of public trust in the 

authorities. 

 Conclusion. Thus, the implementation of the 

model of management of Special Olympics devel-

opment at the regional level has a multifaceted posi-

tive impact on the social sphere, contributing to the 

formation of an inclusive society, strengthening so-

cial justice and improving the quality of life of people 

with intellectual disabilities. This not only improves 

their living conditions, but also creates prerequisites 

for sustainable regional development in the long 

term.
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Introduction. In the conditions of post-industrial 

society, most professions are associated with intel-

lectual costs of a specialist based on the synthesis of 

the coordinating and managerial aspects of activity. To 

produce a product or provide a service, raw materials, 

equipment, space, information and human resources 

are required, the quality of which entirely determines 

the competitiveness of an organization or enterprise. 

As a rule, the first four types of resources show a ten-

dency towards technically stable reproduction, leav-

ing the right to the human factor to ultimately deter-

mine the success of the organization.

Thus, a true competitive advantage lies in the ef-

fectiveness of human resource management.

Reproduction of human capital depends on the 

competence of a personnel specialist, including 

knowledge, experience, technical skills, motives, 

emotions, behavior.

The anthropocentric focus of physical education 

allows us to consider it not only as a means of form-

ing motor potential, but also as part of non-specific 

preparation for managerial activity [3].

Many authors, considering the sectoral structure of 

physical education, emphasize the implicit nature of 

the connections between professional competencies 

and physical fitness of student managers [2]. From a 

pedagogical standpoint, an assessment is made of 

the effectiveness of the mobile and game educational 

environment of physical education, aimed at develop-

ing management competencies and managerial abili-

ties of future HR specialists [4]. The research vector 

for solving this problem, as a rule, is focused on the 

development of pedagogical models for improving 

managerial competence by means of physical edu-

cation of students [1]. The mutual dependence of in-

novations forms a mechanism for transferring a high 

level of physical fitness to the success of professional 

activities in the field of HR management [5].

Objective of the study was to creation of a strat-

egy that fosters the concurrent development of mana-

gerial skills through physical education for manage-

ment students.

Methods and structure of the study. An analysis 

of the participation of 128 student managers (repre-

UDC 796.077.4

Abstract
Objective of the study was to creation of a strategy that fosters the concurrent development of managerial skills through 
physical education for management students. 
Methods and structure of the study. The study examined the involvement of 128 management students, divided into 
experimental and control groups, aged 19,2± 0,5 years, in a physical education program aimed at enhancing their pro-
fessionally relevant physical fitness through simulated team game scenarios that required managerial decision-making.
Results and conclusions. It has been confirmed that the effectiveness of developing managerial abilities and person-
nel management skills through physical education is contingent upon the techniques employed to construct typological 
management scenarios within the context of physical education, which in turn fosters students' preparedness for manag-
ing personnel.
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sented by the experimental and control groups) aged 

19,2±0,5 years in the process of physical education 

based on the improvement of professional and ap-

plied physical fitness in the conditions of modeling 

team game situations related to making management 

decisions was performed [3].

The factors of modeling team game situations that 

form management competencies were:

- non-standard nature and variability of game situ-

ations;

- diffusion of game and management components 

characteristic of the modeled type of activity;

- features of team interaction depending on the 

role functions of the player in the team;

- mental and physical state of students in the cur-

rent lesson.

Based on the results of the scientometric analysis 

of the management competencies of management 

specialists, the following were identified:

- ability to set goals for personnel development, 

select methods and means of achieving them;

- ability to distribute key roles, responsibilities, re-

lated functions and area of   responsibility of personnel;

- ability to achieve unity of the organization’s man-

agement tasks and mobilization of human resources;

- ability to recursive thinking as a basis for coordi-

nating acts of communicative interaction;

- skills of organization, coordination and objective 

assessment of the activities of employees and team-

mates;

- proficiency in the culture of communication, ar-

gumentation, reflection of one’s own actions;

- ability to managerial innovations aimed at solving 

the intended tasks.

The methods of creating typological management 

situations in the process of mobile and game activities 

in the process of physical education were:

- creation of conditions for an mobile and game 

educational environment for physical education both 

during classes and during hours of sports and mass 

work;

- setting target guidelines for the preparation of 

ontogenetic and morphofunctional capabilities of stu-

dents;

- variable and game focus of classes;

- focus of the operational segment of classes on 

synchronizing the developmental and educational 

processes;

- complexity of the impact of the load on the physi-

cal, psychological and intellectual components of 

those involved;

- a variety of physical education tools used.

The effectiveness of preparing students for their 

upcoming professional activities was assessed based 

on the assessment characteristics of state and mu-

nicipal government experts on the quality of students’ 

mastery of management competencies.

The obtained data were processed using statistical 

analysis methods in the STATISTICA 6.0 program.

Results of the study and discussion. Associated 

with the increase of motor activity and communication 

interaction, management competencies of students 

are formed on the basis of the use and capitalization 

of various forms and resources of physical culture. 

The universality of the mobile and game educational 

environment of physical education sets an innovative 

dimension of training and ensures the improvement 

of biometric parameters of motor skills, management 

competencies, decision-making abilities and man-

agement of student sports teams, as small groups of 

joint solution of management problems (see table).

The representativeness of management compe-

tencies formed as a result of modeling the conditions 

of the mobile and game educational environment of 

IN SEARCH OF A NEW BREAKTHROUGH

Assessment of students’ management competence

Name of competencies Average score р

EG CG

The ability to achieve unity between the management objectives of the organiza-

tion and human resources in the performance of professional tasks

4,2±0,16 3,8±0,11 <0,05

Ability to set goals for personnel development, select methods and means of 

achieving them

4,0±0,15 3,4±0,17 <0,05

Readiness for management innovations aimed at solving the identified tasks 4,1±0,13 3,5±0,16 <0,05

Possession of skills in organization, coordination and objective assessment of 

the activities of employees and teammates

4,3±0,18 3,6±0,20 <0,05

The ability to think recursively as a basis for coordinating acts of communicative 

interaction

4,3±0,15 3,8±0,14 <0,05
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physical education is due to the actualization of sub-

ject tasks based on the complexity of the impact of the 

load on the physical, psychological and intellectual 

spheres of the students’ personality. The resources 

of modeling team game situations, non-standard and 

variable actions expand the possibilities of activating 

the intellectual and managerial components of the 

educational and training process, mastering man-

agement competencies and sports skills by students. 

The management competence of students increased 

as a result of modeling the conditions of the mobile 

and game educational environment of physical edu-

cation, ensuring the mastery of communication skills 

in a team. The coherent conditions for the formation 

of management competencies were: the creation of 

non-standard and variable game situations; the use 

of tools of a conjugate game and management na-

ture; the distribution of role functions of players in a 

team; management of the mental and physical state 

of students in the lesson. The results show that the 

algorithms of the mobile-game educational environ-

ment of physical education, included in the structure 

of management training, have a high degree of influ-

ence on the readiness of students for management 

activities. The defining connections of the game and 

management components, characteristic of the mo-

bile-game type of activity, form the transfer functions 

of physical education, causing an increase in profes-

sional competence and an increase in motivation for 

management activities of student managers. Mod-

eling the mobile-game educational environment of 

physical education, affiliated with the development 

of refereeing, instructor and competitive practice, 

activates the intellectual substructures of “manage-

ment readiness”, forms management competencies 

and personnel management skills. The management 

context of professional and applied physical training 

reflects the processes of communicative interaction 

within the framework of the game role and the leader 

(captain, instructor, coach) of the team, which ensures 

the achievement of the development goal based on 

the optimization of the functional parameters of the 

complex of management competencies and person-

nel management.

Сonclusions. Based on the conducted analysis of 

the connections, it can be concluded that the produc-

tivity of the formation of management competencies 

and personnel management skills by means of physi-

cal education is determined by the techniques of creat-

ing typological management situations in the process 

of physical education, contributing to the formation of 

the student’s readiness for personnel management. 

Among the most important competencies formed by 

means of the mobile and game educational environ-

ment of physical education, it is necessary to note the 

ability to set goals for personnel development, select 

the ways and means of achieving them; the ability to 

achieve unity of the organization’s management tasks 

and mobilize human resources; the ability to distrib-

ute key roles, responsibilities, related functions and 

the area of   responsibility of personnel personnel; pos-

session of the skills of organization, coordination and 

objective assessment of the activities of employees 

and teammates; the ability to managerial innovations 

aimed at solving the intended tasks; possession of the 

culture of communication, argumentation, reflection 

of one’s own actions; the ability to managerial innova-

tions aimed at solving the intended tasks. the ability to 

recursive thinking as the basis for coordinating acts of 

communicative interaction.
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Objective of the study was to conduct an analysis 

of the cultivation of table tennis among students in uni-

versities of the Siberian region and to develop appro-

priate organizational and methodological measures.

Results of the study and discussion. Currently, 

the President and the Government of the country pay 

great attention to activating the population in physi-

cal education and sports. By 2030, it is planned to at-

tract up to 70-80% of the population to proper physi-

cal education and an active lifestyle. In this direction, 

special attention is paid to increasing the motivation of 

student youth for systematic training in various sports. 

The most promising and motivated direction for acti-

vating students in physical activity is a sports-specific 

approach to physical education of student youth at the 

university. Providing students with a choice of various 

sports, where young people can realize their individual 

psychophysical potential, is the basic task of the mod-

ern process of physical education at the university. For 

young people, table tennis is a very democratic, ac-

cessible and emotional sport, it can be practiced all 

year round, it does not require large expenditures on 

sports equipment, develops coordination and speed 

of movements, enhances the functions of the visual 

organs, increases mental and physical performance, 

relieves psychophysical stress during long-term activ-

ity with various electronic devices and much more. In 

our article, we analyzed how much this accessible and 

social sport of year-round physical activity - table ten-

nis - is in demand in universities of the Siberian region.

The results of the factual material are presented in 

Table.
The statistical results presented in the table clearly 
show the level of development of table tennis among 
student youth in universities of the Krasnoyarsk Terri-
tory.

Сonclusions. The conducted statistical analysis of 

the cultivation of table tennis among students in the 

universities of the Krasnoyarsk Territory showed the 

following:

- only 7 table tennis teams participate in the Re-

gional Universiade, which is 44% of the total number 

of universities in the region;

- only 2 universities practice table tennis classes in 

physical education among students, which is 12.5%;

- the total number of students involved in table ten-

nis in the sports section at the university is 525 people 

(1.2%) - from the total number of full-time students in 

the region.

These statistical results state the need to develop 

the necessary organizational and methodological 

measures to stimulate the development of mass table 

tennis classes among student youth in the region.
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Statistical analysis of table tennis cultivation in uni-
versities of the Siberian region (Krasnoyarsk Territory)
Contents of criteria Statistical  

indicators

Number of universities in Krasnoyarsk Ter-
ritory

16

Number of full-time students 43638

Number of universities participating in the 
Regional Universiade in table tennis

7 (44 %)

Number of universities practicing table ten-
nis in students' physical education

2 (12,5 %)

Total number of students involved in table 
tennis in sports sections at the university

525 (1,2 %)
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Introduction. Today, information technology and 

digitalization penetrate into all spheres of human life. 

Sport as a platform for competitive activity is always 

looking for new ways to achieve goals [1]. Computer 

technology has become one of such ways. Thanks to 

the digitalization of sport, it has not only become more 

accurate, faster and advanced, but also accessible. 

People with disabilities have a chance not only to by-

pass all the limitations, but also to touch those sports 

that previously were simply not available to them.   

  The purpose of the study: To study the prerequisites 

for the use of phygital technologies in adaptive sport.

The results of the study and their discussion. The 

analytical company DFC Intelligence [2] published a big 

report on the popularity of the game industry. According to 

the publication, as of the beginning of 2023, the total audi-

ence of video games is 3.7 billion people - that's 46% of 

the total population of the Earth. According to the latest re-

search by marketing firm Childwise, children aged 5 to 16 

spend an average of 6.5 hours a day playing video games 

on smartphones, tablets and other electronics. It is worth 

noting that people with disabilities spend even more time 

in “gadgets” due to the limited range of possible activities.

In the 2020s of the 21st century in Russia, a new ap-

proach to the concept of “computer sport” was invent-

ed and tested, combining it with physical sport called 

“phygital”. For people with health disabilities, this for-

mat offers several advantages at once. Firstly, for each 

person who decides to take part in fijital sports, there 

is an opportunity for a two-way impact, namely cogni-

tive and physical development. Regardless of the de-

gree and form of impairment of people with disabilities, 

the digital and physical parts will mutually replace each 

other. Secondly, phygital sport is a huge base for build-

ing inclusive competitions and training, where through 

a common interest in sport and digital technology, 

people with disabilities will socialize, communicate and 

build the foundation for a civil society. And thirdly, phy-

gital sport can be a tool to popularize physical sport for 

people with disabilities. We conducted trial fijital com-

petitions on inclusive fijital soccer, where children 14-18 

years old with intellectual disabilities and their normo-

typical peers first received a team by FC24 by drawing 

lots and 4 team members competed in digital reality, 

after which the whole team went to the playground and 

played mini-football.  

Adaptive sport is one of the six types of adaptive 

physical culture, which, in turn, is a type of physical 

culture designed for persons with disabilities and mir-

rors all the components and types of physical culture.

Thanks to special rules and equipment, it has be-

come possible to provide equal opportunities in sport 

for those who are unable to participate in conventional 

programs. The adaptive physical education instructor 

plays an important role in this process. He or she has 

the knowledge and skills to develop individual train-

ing programs, taking into account the health charac-

teristics of each participant. For each nosology there 

are specific features of competitions, so, for example, 

working with people with intellectual disabilities we are 

based on the basic principles of the Special Olympics 

- which puts the main goal is not the achievement of re-

sults, but the maximum involvement in the training and 

competition process, all participants.  

Conclusion. Thus, phygital technologies not only 

act as an improvement of sport in its classical sense, 

but also open up the possibility for people with disabili-

ties to play new sports, find a common language with 

peers and try themselves in sports. 
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Relevance. Motivation is the process of stimulat-

ing activities to achieve certain goals. Motivation can 

also be defined as the structure of a subject's activity 

and behavior. Scientific researchers consider the in-

fluence of many motivation factors on human behav-

ior and confirm that it is completely individual and can 

change depending on various motives and analysis of 

human activity. Self—motivation is an active motiva-

tion that allows you to act effectively and have internal 

motivation [1].

The purpose of the study: to identify the most 

significant motive for university students, encouraging 

physical culture and recreational activity.

The results of the study and their discussion. 

As part of the study, the students underwent testing, 

the purpose of which was to determine the leading 

motive (evaluation of 30 proposed statements), to 

form their significance for themselves according to a 

5-point rating system, where "5" - I completely agree, 

"4" - I rather agree than disagree. I disagree, "3" - par-

tially agree, "2" - neutral and "1" - strongly disagree, 

the article presents some of them.

To identify the formation of the "Self-preservation of 

health" motive, students had to evaluate the following 

statements: "I always look forward to physical educa-

tion and sports, because they strengthen my health": 

36.5% of respondents chose a score of "5" points, "4" - 

22%, "3" – 21%, "2" – 13% and "1" – 7.5%. "Additional 

physical exercise is good for health, because regular 

physical education and sports are not enough": 38% 

of respondents chose the assessment "5", "4" – 23%, 

"3" – 23%, "2" – 8% and "1" is 8%.   It was found that 

for half of the students surveyed, the motive of "Self-

preservation of health" is the leading one.

To determine the influence of the "Self-improve-

ment" motive, students were asked to evaluate their 

attitude to the statements: "Physical education and 

sports classes help me cultivate will and determina-

tion»: 48% of respondents chose a score of «5», 20% 

– «4», 18% – «3», 8% – «2» and «1» – 6%. "In physi-

cal education and sports classes, I cultivate cour-

age, determination and self–discipline": 44% of the 

respondents chose a score of «5» points, «4» – 24%, 

«3» – 16%, «2» – 8% and «1» - 9%. For the majority of 

students, this motive is the leading one, for a quarter it 

is the average in importance.

To determine the influence of the motive "Motor 

activity", students were also asked to assess their atti-

tude to the following two statements: "I always find an 

opportunity to engage in physical education because 

movement gives me joy": 41% of respondents chose a 

score of «5», 19% – «4», «3» – 22%, «2» – 9% and «1» – 

9%. "During a break from academic activities, I like to 

move and exercise a lot": 36% of respondents chose a 

score of «5», «4» – 24%, «3» – 22%, «2» – 9% and «1» 

– 9%. After adding up the scores of both statements, 

it was found that the influence of the motive "Motor 

activity" is moderate for a quarter of the surveyed stu-

dents, and leading for half.

Conclusion. Our research has shown that for 

university students, "self-motivation" is the most sig-

nificant motive. However, for half of the students sur-

veyed, all motives are moderate and insignificant, 

which can be changed by implementing an experi-

mental program.
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Relevance. According to the World Health Organi-

zation, the prevalence of intellectual disabilities in the 

population ranges from 1 to 3% of the population. Ac-

cording to statistics from the Ministry of Health of the 

Russian Federation, the prevalence of intellectual dis-

ability in Russia is just over 0.6% [3, 4]. 

The level of development of motor coordination 

abilities (MCS) depends on the characteristics of in-

tellectual development. Children with mental impair-

ments in the development of dexterity, balance, and 

accuracy lag significantly behind their healthy peers 

[1, 2]. 

The purpose of the study: to study the motor and 

coordination abilities of children aged 12-13 with intel-

lectual disabilities. 

Materials and methods of work. The following 

methods of scientific research were used in the work: 

theoretical analysis and generalization of literary 

sources, statistical experiment, pedagogical testing, 

methods of mathematical statistics. 

The study was conducted on the basis of the Ka-

zan State Educational Educational Institution Kazan 

School No. 76 for Children with Disabilities. The as-

certaining experiment involved 15 children aged 12-

13 years with intellectual development disorders.

The results of the study and their discussion. 

The ascertaining experiment showed that the results 

of reaction speed tests were assessed as unsatis-

factory (165.00×9.74 cm and 43.10×6.24 cm, respec-

tively), which indicates a low level of CNS functionality 

in children with intellectual disabilities. Children with 

intellectual disabilities have an imbalance and poor 

vestibular stability due to damage to the central nerv-

ous system, as evidenced by the results of the Romb-

erg test (3.95±1.94 s) and the Unterberger step test 

(57.24 degrees). Children with intellectual disabilities 

have a low level of accuracy development associated 

with difficulties in differentiating temporal and spatial 

parameters and muscle effort, which is confirmed by 

the results of a ascertaining experiment (throwing a 

tennis ball at a target – 4.10± 1.26 times). Concen-

tration of attention is characterized by the intensity of 

its conscious concentration on the selected object. 

This indicator is at a low level in children with intel-

lectual disabilities and corresponds to the 4th rank 

(66.54±16.92) geometric shapes in 60 seconds, rank 

4.36±0.28). In children with intellectual disabilities, 

the volume of dynamic attention is at a very low level 

(84.60±9.61 seconds).

Conclusion. The results of the study showed that 

the level of development of motor coordination abili-

ties and indicators of attention properties in middle 

school-age children with intellectual disabilities differ 

significantly from the norm, which confirms the fact 

that the level of development of motor coordination 

abilities depends on the characteristics of intellec-

tual development. In this regard, for children aged 

12-13 with mental disabilities, a well-founded, step-

by-step program for the development of motor and 

coordination abilities is needed, aimed at increasing 

the speed of motor reaction, improving balance, ves-

tibular stability and accuracy, increasing volume and 

concentration of attention, and developing commu-

nication skills.
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