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Competence-based learning in the development 
of sociological knowledge in the field of physical 

culture and sports 
The level of sociological knowledge of a future specialist about a person and society determines his professional 

ability to solve complex social problems.
At the stage of professional training, a student of a sports university needs not only to master the ways, methods 

and forms of training, as well as other features of professional activity, but also to acquire skills and abilities to 
understand life situations and social relations, on the basis of which large and small groups are created in daily and 
work activities. Sociological knowledge helps to navigate complex social institutions that ensure the vital activity of 
society, as well as to get an idea of people's sporting interests, their motivations and value orientations in the field 
of physical activity, without which it is difficult to understand and explain their behavior.

If sociology helps to know and evaluate the world from the 
perspective of social science and obtain objective information, 
then the competence approach allows you to implement the 
principle of harmonization of professional training and personal 
development of a future sports teacher.

The competence approach assumes that in the learning 
process, the future specialist should not be aimed at increasing 
the amount of knowledge in various subject areas, but could 
independently make decisions in difficult and non-standard 
situations.

The use of the competence-based model of professional 
skills training implies fundamental changes in the organization 
of educational activities, in the choice of criteria for evaluating 
educational results compared with the traditional approach 
based on the concept of obtaining knowledge, skills and 
abilities. In the process of mastering competencies, the 
emphasis in training is on the formation of students' skills to 
independently determine their professional goals, actions 
and responsibility for decision-making. Along with this, an 
important aspect of competence-based learning is the focus 
on the development of the student's personality, which 
contributes to the formation of motivation for self-education, 
adaptation to changes in public life.

 The competence model in education is based 
on the methodology of the activity approach, in which the 

learning process is based on the active cognitive activity of the student. The key point here is to move away from 
informational reproductive knowledge to knowledge of action. The knowledge acquired in this case is characterized 
not so much by the number of known facts as by the ability to apply them in the professional field, in related fields, 
and sometimes in situations in which the connection between the problem and the subject knowledge is clearly 
not traced. Therefore, the modern educational process should consist not only in transferring to students subject 
knowledge that has a long-term prospect of their use, but in demonstrating the application of this knowledge to 
solve urgent professional and quasi-professional problems, as well as creating conditions for their independent 
solution in the learning process.

The main means of forming the competencies of a future specialist is a competence-oriented task, which can be 
defined as a didactic unit modeling a professional task, the fulfillment of which requires the student to synthesize 
knowledge, skills, and manifestations of personal qualities.

The performance of a competence-oriented task ensures high efficiency in the organization of independent 
educational, cognitive, research, and project work of a student, which models the professional activity of a future 

specialist in the field of physical culture and sports.

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

Editor-in-Chief of TPPC, Honored Worker of Physical Culture of the Russian Federation
Dr. Hab., Professor  L.I. Lubysheva
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Introduction. Modern hockey places high de-

mands on the physical, technical and tactical prepar-

edness of an athlete. A large volume of complex-inten-

sive work associated with the need to quickly engage 

and make decisions in game situations dictates spe-

cial requirements for the individual characteristics of 

hockey athletes, which can significantly influence the 

performance of activities and allow the formation of an 

individual style that determines the choice of playing 

role. Taking into account significant individual typo-

logical characteristics is especially important in con-

nection with the implementation of gaming activities, 

since not only technical and physical preparedness 

helps to become one of the best in the chosen sport, 

but also a predisposition to the type of gaming activity 

being implemented.

Authors V.I. Voronova, N.L. Vysochina, A.P. Mikh-

nov draw attention to the fact that the most signifi-

cant factors influencing the choice of playing role 

include: playing style of activity (playing predisposi-

tion) and the level of development of the motor quali-

ties of athletes [1, 2]. According to other authors, 

the basic components are the level of professional, 

special physical preparedness [3]. The logical choice 

of these factors is obvious, but does not address the 

issue of taking into account individual typological 

aspects when choosing a game role, which are pre-

sented in scientific research only fragmentarily. The 

above confirms the conclusion that scientific works 

devoted to this issue are focused, for the most part, 

on the study of the technical and tactical component 

of activity.

UDC   796.966

Abstract
Objective of the study was to determination of the level of significant individual-typological components of the playing role 
of hockey athletes aged 14 years, influencing the effectiveness of competitive activity.
Methods and structure of the study. An experimental study was conducted to assess the individual typological char-
acteristics of 14-year-old athletes of various playing roles that are significant in hockey. The composition of the methods 
is determined by the specifics of sports activity and was aimed at diagnosing parameters that are significant for hockey 
athletes: the level of self-esteem, situational and personal anxiety, reaction speed and processing of visual information, 
mental stability and personality orientation, degree of endurance of the nervous system, accuracy and concentration, type 
temperamental characteristics.
The study population consisted of young men born in 2010 who play hockey - members of the U-14 Ural Federal District 
national team, winners of the 2023 Federal District National Team Championship (n=25 people).
Results and conclusions. Based on the identified level of selected indicators, individual typological profiles were com-
piled, presented in the form of psychograms. 

Keywords:  hockey, playing role, individual personal characteristics, individual typological profile.
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It should be taken into account that the choice of 

playing role depends not only on the functions per-

formed, but also on the presence of appropriate per-

sonal characteristics of the athlete [3]. The effective-

ness of a hockey player also depends on the mobility 

of nervous processes associated with the type of nerv-

ous system, intellectual and temperamental charac-

teristics, visual perception, stability, distribution and 

concentration of attention, speed of information pro-

cessing and level of endurance.

In this regard, the problem of determining the sig-

nificant individual typological qualities of hockey play-

ers that correlate with the specifics of the playing role 

is becoming increasingly relevant, since taking into 

account mental resources is a vector for increasing 

sports achievements and determines the relevance of 

this study.

Objective of the study was to determination of 

the level of significant individual-typological compo-

nents of the playing role of hockey athletes aged 14 

years, influencing the effectiveness of competitive ac-

tivity.

Methods and structure of the study. The study 

population consisted of young men born in 2010 who 

play hockey - members of the U-14 Ural Federal Dis-

trict national team, winners of the 2023 Federal Dis-

trict National Team Championship (n=25 people). The 

composition of the methods is determined by the spe-

cifics of sports activity and included constant indica-

tors that can serve as informative indicators of an ath-

letes propensity to perform certain game tasks:

1. The study of the level of self-esteem of character 

traits was carried out using the «Determination of Self-

Esteem» method by Dembo-Rubinstein. 2. To study 

the individual psychological tendency to increase the 

level of anxiety, the M. Luscher color test technique 

was used. 3. To determine the speed of the visual-

motor reaction and concentration of attention, the 

THEORY AND METHODOLOGY OF SPORT

Figure 1. Psychogram of an athlete-hockey player in 
the forward position

Figure 3. Psychogram of an athlete-hockey player in 
the position of defender

Figure 2. Psychogram of an athlete-hockey player in 
the position of center forward

Figure 4. Psychogram of an athlete-hockey player in 
the goalkeeper position

Note: 1 – level of self-esteem; 2 – situational anxiety; 3 – personal anxiety; 4 – reaction speed; 5 – accuracy and concentra-
tion; 6 – speed of information processing; 7 – endurance of the nervous system; 8 – level of neuroticism; 9 – extraversion\
introversion.
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«Simple visual-motor reaction (SVMR)» technique was 

used. 4. To identify the speed of information process-

ing and the dynamics of the formation of the speed of 

decision-making, taking into account the mobility of 

the processes of the nervous system – «Reaction of 

choice». 5. Express method «Tapping test” by E. P. Ilyin 

- for the purpose of assessing the overall performance 

and endurance of the nervous system. 6. In order to 

determine the types of temperamental characteristics 

and the manifestation of the level of emotional sta-

bility/instability in various gaming situations - G. Ey-

senck’s EPI personality questionnaire (option A).

To ensure uniformity in the presentation of results, 

all indicators were converted into conventional units in 

accordance with the developed scale. The identified 

level of individual typological characteristics made it 

possible to compile psychograms (profiles) of hockey 

players of various playing roles. To compare the re-

sults, a conditional model was created, without taking 

into account the role, reflecting the generalized level 

of the teams results.

Results of the study and discussion. The ob-

tained test results, reflecting individual characteris-

tics, are presented in Figure 1-4 in the form of psycho-

grams in relation to the game role.

Shown in Figure 1, the data indicate that the leading 

indicators in the structure of readiness of athletes in 

the winger position are the level of self-esteem. At the 

same time, indicators of concentration are at a lower 

level than those of defenders and goalkeepers. The 

most significant factors of the central attacker (Figure 

2) include: personal and situational anxiety, the pre-

dominance of extraversion over introversion. The find-

ings also indicate a lower level of focus than that of 

defensive and goalkeeper players. At the same time, 

they are distinguished by a high level of self-esteem 

and developed leadership qualities. An explanation for 

this may be that hockey players who play on the attack 

line quite often have to take on a leadership role in the 

team. It should also be noted that athletes in the role 

of attackers are characterized by choleric-sanguine 

temperamental characteristics with a predominant 

level of extraversion.

Many researchers in the field of sports argue that 

the individual typological characteristics of defensive 

players are inferior in many respects. Thus, in accord-

ance with the results obtained, the level of self-esteem 

among players of this role is much lower compared 

to the indicators of attackers. At the same time, de-

fensive players are characterized by a higher level of 

stability and concentration, and speed of information 

processing.

Among the most significant individual indicators of 

goalkeepers, it is important to note the developed lev-

el of concentration. It should also be noted that among 

hockey players of this role, the most common are ath-

letes with a predominance of phlegmatic typological 

characteristics. However, athletes with the extravent-

ed type are also found quite often.

Сonclusions. The study of individual typological 

characteristics of athletes is one of the directions in 

determining the playing role and success of an ath-

lete. When determining the playing role of 14-year-old 

hockey players, it is advisable to use identified marker 

indicators, which are largely innate and serve as an in-

formative indicator of predisposition to perform cer-

tain gaming tasks.
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Introduction. Serving in volleyball is the only tech-

nical technique of the game for which the athlete has 8 

seconds of time, determined by the rules. During this 

time, the player chooses the place, method of execu-

tion and direction of the serve in order to win a point 

or make it difficult for the opponent to organize an at-

tack [3]. Analysis of the effectiveness of served serves 

is a component of analytical analyzes of the gaming 

activities of teams of various levels of preparedness 

[1]. In Russian Championship games, teams that win 

matches are ahead of their opponents in terms of the 

complexity of their serves [5]. The results of a large 

number of statistical studies have enriched the theory 

of volleyball, identified problems and prospects for 

training volleyball players [4]. Trends in the efficiency 

of serving are revealed in connection with the qualifi-

cations of volleyball players; they reflect the general 

direction of development of men's volleyball, the char-

acteristics of which are power and speed dynamics. 

The efficiency indicators obtained during the study in 

performing various methods of serving by highly qual-

ified volleyball players make it possible to determine 

the directions of development and can act as goals of 

the training process.

Objective of the study was to determine the inno-

vative content of serve efficiency performed by highly 

qualified volleyball players.

Methods and structure of the study. The software of 

the Italian company Data Project was used: Data Volley 

4Pro. Data Volley 4Pro software is a recognized world 

leader in its application during the competitive activi-

ties of volleyball players. It is mandatory for use within 

the framework of the Russian Championship among 

Super League teams and Major League “A” teams. 

Through the built-in functionality of the Data Volley 

4Pro program, which allows for the analysis of various 

statistical indicators of the competitive activity of vol-

leyball players, the serve performance of each volley-

ball player was registered and the obtained results of 

the team as a whole were processed. Indicators of the 

effectiveness of serve execution were determined in 

various ways during the Russian Volleyball Champion-

ship among men's teams. 80 games of leading teams 

with the participation of 96 athletes were analyzed. 

UDC  796.325

Abstract
Objective of the study was to determine the innovative content of serve efficiency performed by highly qualified volleyball 
players.
Methods and structure of the study. The software of the Italian company Data Project was used: Data Volley 4Pro, through 
the built-in functionality of which various statistical indicators of competitive activity are analyzed. Indicators of the effective-
ness of serve execution were determined in various ways during the Russian Volleyball Championship among men's teams. 
80 games of leading teams with the participation of 96 athletes were analyzed.
Results and conclusions. 1. It has been established that at the present stage of development of volleyball, the number 
of power serves and the efficiency of their implementation is one of the leading characteristics of highly qualified volleyball 
players. 2. It was revealed that the innovative content of serving by top-class volleyball players is the transition from planning 
and power to a «hybrid serve». The growth of professional skills of volleyball players is accompanied by the directional dy-
namics of the use of the specified serve during competitive activity. 3. The concept of «hybrid serve» is formulated, which is 
defined as an upper straight serve in a jump, the main content of which is the speed of the ball and the degree of its rotation.

Keywords: ball serve, efficiency, trends, highly qualified athletes, volleyball, hybrid serve.

Received by the editorial office on  01.06.2024
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To statistically process the results obtained from the 

sample, the Microsoft Office Excel 2021 and STAT-

GRAPHICS 18 computer program package was used.

Results of the study and discussion. To achieve 

this goal, pedagogical observation was carried out, 

data was collected and the indicators of highly quali-

fied volleyball players performing serves in various 

ways were analyzed. The Data Volley 4Pro program 

allows you to obtain results in the form of a general-

ized table and diagrams of the implementation of var-

ious feeding methods. The figure shows three supply 

zones (zone 1, 6, 5) and the percentage of the zones' 

load, as well as the directions between the zones 

and pressing to the side lines. The stars below show 

where the players served from and how many times. 

The diagram shows: the number of serves, the num-

ber of aces (serves with a point) and passed balls, 

errors on serve, efficiency of serves, as well as the 

number of shortened serves.

Statistical analysis of serve performance during 

competitive activity indicates the compliance of quali-

fied volleyball players with model indicators. Teams 

average 4 200 innings per season with an efficiency 

of 46%.

Examples of schemes for implementing various feed-

ing methods

It was determined that on average per sea-

son, teams of qualified volleyball players perform 

1056,22±36,7 planning serves, the effectiveness of 

which is 41,5±31,29%. The use of an accuracy serve is 

justified in situations where the organization of an op-

ponents attack is disrupted by removing the connect-

ing player from the attack; serves between players at 

the reception; serves along the lines or into free areas 

of the court. The obtained indicators indicate that the 

players solved the tactical problems. The average 

number of errors made by players when performing a 

planning serve is 6,4±2,55%.

The choice of the direction of the planning serve 

in zones reflects the player’s ability to analyze the ar-

rangement of the opposing teams players at the re-

ception, the location of the libero player and the level 

of technical and tactical preparedness of the receiv-

ing players. On average, players of volleyball teams 

served into zone 5 7,4±3,5 times, with an efficiency 

of 19,5±14,5%, into zone 6 they served on average 

9,5±6,1 times, with an efficiency of 33,3± 40%, 1 zone 

was supplied on average 3,2±2,4 times, with an effi-

ciency of 31,7±13,4%.

Highly skilled serve volleyball players try to take 

risks in order to make it as difficult as possible for 

their opponent to receive a serve or to win a point 

outright (ace). For this purpose, a power serve in a 

jump is used. On average, team athletes performed 

3145,33±30,5 power jumping serves during the sea-

son, their efficiency was 49,25±12,8%. The average 

number of errors players make when performing such 

serves is 22,0±12,1%. The choice of the direction of 

serve in zones is carried out taking into account the 

arrangement and characteristics of the receiving play-

ers. It was found that an average of 20,1±17,9 serves 

were performed in the 5th zone of the court, the ef-

fectiveness of which was 37±17,9%. More often than 

in other zones, qualified volleyball players serve in the 

6th zone of the court. 57% of all serves were com-

pleted in this direction and more points were scored 

(5,1±4,7 points). The average number of serves in 

zone 6 was revealed – 43,4±32,9 times, with an ef-

ficiency of 36,1±17,8%. Qualified volleyball players 

serve the least into zone 1 of the court; on average, 

the number of such serves is 16,8±13,2 times with an 

efficiency of 35,7±19,7%. Indicators of the effective-

ness of serving by qualified players are presented in 

the table.

Indicators of serving performance by qualified vol-

leyball players
Indicators Х±Sx

Number of planning innings in teams 1056,22±36,7

Number of errors during planning feed, % 6,4±2,55

Efficiency with gliding feed,% 41,5±31,29

Number of power serves in teams 3145,33±30,5

Number of errors during power delivery,% 22,0±12,1

Efficiency during power supply,% 49,25±12,8

The identified results demonstrate the trend of 

serving in modern men's volleyball - the ratio of the 

number of planning serves, popular and relevant in 

the 70s of the twentieth century, and the power serve, 

THEORY AND METHODOLOGY OF SPORT
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which has been firmly established in men's volleyball 

since the 90s of the twentieth century, is 1:4. Video 

analysis of games confirms the opinion of experts that 

winning a match is ensured by the criterion - every 

third serve must pose a threat or be executed without 

error, only every sixth serve can be erroneous. The risk 

of executing a serve when there are a large number of 

errors made by the team during the game and a small 

number of serves won increases the number of ball 

losses [2].

Statistical registration of the execution of a serve 

using an additional recording code in teams of 

highly qualified volleyball players made it possible 

to identify a «hybrid serve», which has characteristic 

features when executed. It is more aggressive and 

unpredictable for the receiving side, leads to errors 

in reception and allows you to score points without 

further playing the ball. The execution of this serve 

by three to four athletes ensures a score of points 

per serve of up to 7%, which is a high indicator for 

the competitive activity of highly qualified volley-

ball players. This determines the prospects for its 

use in the competitive activities of highly qualified 

volleyball players and indicates the vector of re-

search. Based on the analysis of statistical data and 

video recordings of games, the concept of «hybrid 

serve» was formulated, which is defined as an upper 

straight serve in a jump, the main content of which is 

the speed of the ball and the degree of its rotation. 

The emergence of «hybrid serve» is a development 

trend in modern volleyball.

Сonclusions. It has been established that at the 

present stage of development of volleyball, the num-

ber of power serves and the efficiency of their im-

plementation is one of the leading characteristics of 

highly qualified volleyball players. It has been revealed 

that the innovative content of serving by top-class 

volleyball players is the transition from planning and 

power serves to a «hybrid serve». The growth of pro-

fessional skills of volleyball players is accompanied by 

the directional dynamics of the use of the specified 

serve during competitive activity. The concept of “hy-

brid serve” is formulated, which is defined as an upper 

straight serve in a jump, the main content of which is 

the speed of the ball and the degree of its rotation.
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Introduction. The problem of early sports training 

is updated by the developmental features of modern 

children: the deterioration of children’s health against 

the background of the replacement of physical activity 

with attractive contact with the world through gadgets 

with access to the global network. The natural result 

of reality is overweight and obesity in children, which, 

according to WHO and Russian experts, has become a 

pandemic and increases from 6 to 10 years to a great-

er extent in boys, which limits physical activity, and as 

a consequence, physical fitness in one third of young 

children, limiting the sports reserve pool [12].

Changes in the regulations of the Federal Stand-

ards of Sports Training for 2022-2023, which deter-

mined 6-8 years as the age for enrollment in the initial 

training stage in 37 Olympic sports (64%), opened 

up opportunities for early involvement of children in 

sports in order to form a sustainable interest in activi-

ties , mastering motor skills and techniques, increas-

ing the level of comprehensive physical fitness [7].

Despite the fact that physical activity in children 

is recognized as a means of long-term improvement 

of quality of life, there are serious disagreements re-

garding the initiation of systematic sports activities. 

The reasons for skepticism are frequent injuries and 

overtraining due to the child’s insufficient readiness to 

learn [11]. Early start of sports activities occurs during 

periods of ontogenesis with biologically natural het-

UDC 796.012.1

Abstract
Objective of the study was to identify features of the age-related development of some body systems of 6-year-old chil-
dren, depending on physical activity.
Methods and structure of the study. Peculiarities of age-related development were studied as a marker of the influence 
of various physical activities in 6-year-old children. Contingent: hockey players (41 people, training experience 1,32±0,84 
years), football players (19 people, training experience 1,79±0,79 years) and untrained children (17 people). The follow-
ing were studied: total dimensions and proportions of the body of the limbs, labile components of body weight; abilities: 
psychomotor (tests: tapping, RDO, PZMR, attention, noise immunity), cognitive (visual, verbal, spatial-logical, analytical-
synthetic thinking); motor (30 m run; shuttle run 3x10 m; running with alternation 3x10 m (smooth, attached alternating, 
back forward); standing long jump; grip strength). Stepwise discriminant analysis was used to analyze the data.
Results and conclusions. A low level of discrimination between groups of six-year-old children with different physical ac-
tivity was revealed in the presence of traces of external influence, differentiating the contribution of various activity support 
systems to the differences between groups. The greatest difference between athletes and untrained children is inherent in 
cognitive development, which reflects the leading role of consciousness in the development of skills of various properties 
and characteristics of learning. Motor and psychomotor abilities, which differ in the manifestation of the strength of the 
nervous system and the quality of coordination, are consistent with the priority of the importance of the development of 
movement control structures in accordance with the characteristics of motor activity and learning. Morphofunctional devel-
opment does not reflect the characteristics of motor activity. It is assumed that already at the very early stage of systematic 
sports activities, the influence of means and methods of preparation is noted, which requires taking into account the indi-
vidual and age-related cognitive development of the child.

Keywords: morphofunctional and psychological characteristics, physical fitness, 6 years old, hockey, football, untrained 
children.
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erochrony and a sequence of alternating quantitative 

and qualitative transformations of the morphological, 

physiological and psychological spheres, which deter-

mine the range of opportunities and readiness to learn 

skills and develop skills that are promising for motor 

development, taking into account the features of the 

priority development of various systems organism in 

the form of sport [8].

Objective of the study was to identify features of 

the age-related development of some body systems 

of 6-year-old children, depending on physical activity.

Methods and structure of the study. Data is 

presented that allows one to evaluate: physique: to-

tal dimensions, proportions of the body and limbs; 

muscle and fat mass (anthropometry, caliperometry); 

abilities: psychomotor (NS-Psychotest Sport: tap-

ping test, simple and complex visual-motor reactions: 

VMR, RDO and noise immunity (PU)), cognitive (vis-

ual and verbal-logical (ZLM and VLM); visual-spatial; 

analytical-synthetic (Raven’s color progressive matri-

ces - CPMR) thinking, attention (Bourdon’s correction 

test), indirect memory and physical (30 m run; shuttle 

run 3x10 m; variable running - T-test: with alternation 

(smooth 10 m), attached variable 5 m x 2, back for-

ward 10 m; grip strength, kg, % hand dynamometry 

DK-25) [1-6]. In a number of cognitive tests, addition-

al processing time was taken into account: step-by-

step discriminant analysis (Statistica 13.0).

Subject population: 77 six-year-old boys, including 

young athletes involved in hockey (41 people, experi-

ence 1,32±0,84 years) and football (19 people, expe-

rience 1,79±0,79 years) in sports and fitness groups, 

as well as untrained children of preschool educational 

institutions in Moscow (17 people). Each of the groups 

of young athletes of a particular sport trained accord-

ing to a single plan: during the week, hockey players 

performed 5 training sessions on the ice for 75 min-

utes each and 2-3 general physical training training 

sessions for 60 minutes each; football players – 3 

training sessions of 75 minutes. Untrained children 

had physical activity for 30-40 minutes 2 times a week. 

The examinations were carried out with the consent of 

the parents.

Results of the study and discussion. The on-

togeny of children is determined by the differentiated 

contribution of various body systems to the course 

of the general development process under the influ-

ence of environmental factors. Indicators of physique, 

motor, psychomotor and cognitive abilities (critical 

threshold F-exclusion: 2,55). This made it possible 

to assess the contribution of the indicators of each of 

the blocks under consideration and the probability of 

discrimination (D, %) of groups of 6-year-old children 

based on physical activity (see table, figure).

Sizes, proportions of the body and limbs, labile 

components of body weight do not differ in the groups 

of hockey, football and untrained children, with the 

largest, but insignificant, contribution to the differ-

ences in the relative indicators of leg length and fat 

mass (%). Motor abilities highlight the superiority of 

groups of athletes relative to untrained children, dif-

fering to a lesser extent in physical abilities between 

hockey players and football players, mainly in terms of 

coordination abilities. Psychomotor abilities most sig-

nificantly distinguish the leadership of sports groups 

in terms of the strength of the nervous system, mainly 

in motor reactions, and to a lesser extent in complex 

visual-motor reactions. The groups of children differ 

THEORY AND METHODOLOGY OF SPORT

Discrimination indicators (D) of groups of 6-year-old children with different physical activity
Indicator F-remove p-value D, % Indicator F-remove p-value D, %

Body type Motor abilities

Leg length/body length 2,19 ,110

55,1

Shuttle run 4,75 ,012

75,0
Fat mass,% 1,74 ,181

Grip strength, % 4,43 ,016

Running T-test 3,26 ,045
Psychomotor abilities Cognitive abilities

Tapping test, quantity 6,31 ,003

71,8

CPMR (B), point 7,45 ,001

87,3

RDO, ms 3,28 ,044 HWP, min 5,06 ,010

PU, ms 3,24 ,046 CPMR, min 4,68 ,013
A set of informative indicators VLM, point 4,31 ,018

VLM, point 4,98 ,010

87,3

ZLM, point
3,62 ,034

Grip strength, % 4,97 ,010

CPMR, min 4,09 ,022 Short-term 
memory 3,53 ,036

Running T-test 3,64 ,033
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most significantly in the level of cognitive abilities with 

the greatest contribution from indicators of analytical-

synthetic thinking and processing of visual and verbal 

information. Discriminant analysis, taking into account 

the selected informative indicators, determined the 

range of leading markers that differentiate groups of 

children, including indicators of the cognitive spec-

trum, combining analytical and synthetic processing 

of verbal and visual information, and physical fitness, 

including manifestations of the qualities of strength 

and coordination.

The results of the study indicate a low level of 

separation of groups of 6-year-old children with dif-

ferent physical activity. However, playing sports from 

six months to 2,5 years in preschool age already 

forms traces of external influence, differentiating the 

contribution of activity support systems to the differ-

ences between children, taking into account the type 

of physical activity. The greatest distinction between 

young athletes and untrained children is characteris-

tic of indicators of intellectual development, which is 

manifested in both autonomous and complex analy-

sis of indicators of the cognitive spectrum, reflecting 

the dominant role of consciousness not only in the 

development of skills of various properties, but also 

in the characteristics of learning [8]. Motor and psy-

chomotor abilities, differing in the manifestation of the 

strength of the nervous system and the quality of coor-

dination, are consistent with the priority of the impor-

tance of the development of movement control struc-

tures in accordance with the nature of motor activity, 

the direction of means and methods of training [9, 10]. 

THEORY AND METHODOLOGY OF SPORT

Scatter diagram of groups of athletes and untrained children in the canonical space of discriminant func-
tions taking into account physique (1), motor (2), psychomotor (3), cognitive (4) abilities and a set of informa-
tive discrimination indicators (5).
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On the contrary, the processes of growth and morpho-

functional development at this age are not affected by 

various motor activities.

Сonclusions. The data obtained allow us to as-

sume that already at the very early stage of system-

atic sports activities, vectors of influence on the de-

velopment of the child’s body of means and methods 

of training in accordance with the requirements of 

sports appear, which takes into account the individual 

and age-related cognitive development of the child in 

the first position when planning training. The issue re-

quires further research within the framework of long-

term monitoring. 

The work was carried out within the framework 

of the state assignment of the Federal Scientific 

Center VNIIFK No. 777-00001-24-00 (subject 

code No. 001-24/1).
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Introduction. Intensification and individualiza-

tion of the sports training of a highly qualified athlete 

cannot be realized in the absence of an objective as-

sessment. The inclusion of control testing in the train-

ing process makes it possible to evaluate the various 

effects of long-term adaptation, including those that 

arise during delayed recovery of the athletes body [3]. 

Important advantages of the proposed experimental 

methodology are: specificity of testing, the possibility 

of using a testing protocol and the necessary equip-

ment for recording and analyzing data in laboratory or 

field conditions [1, 2, 4].

Objective of the study was to evaluate the influ-

ence of increasing load on the kinematic and ergo-

metric characteristics of sprinters when performing a 

specific exercise, to identify the relationship of these 

characteristics with the results of competitive activity.

Methods and structure of the study. The 

study was carried out on the basis of the State In-

stitution “TsSTiSK” Moskomsport from May to Sep-

tember 2023, on a voluntary basis. 16 sprinters of 

different sports levels were examined (1st sports cat-

egory - master of sports): age 20,4±1,8 years; height 

178±5,82 cm; body weight 72±6,88 kg. The hetero-

geneity of the sample is manifested in the division 

into two conditional groups - athletes specializing in 

short and long smooth sprints. Statistical processing: 

Statistica Basic Academic 13,0, MS Excel 2021. Dis-

tribution estimates – Shapiro–Wilk test; correlations 

– Spearman rank coefficient; intergroup differences 

– Mann–Whitney test; statistical significance p≤0.05.

The testing protocol involved 7 runs of maximum 

intensity from a low start in blocks on a 30 m long rub-

berized track in the hall. The work-rest time cycle is 5 

minutes from the moment of finishing. Registration of 

kinematic parameters was carried out by an Optogait 

electron beam measuring system and a Witty elec-

tronic timing system (Microgate). Values   were record-

UDC  796/799:79

Abstract
Objective of the study was to evaluate the influence of increasing load on the kinematic and ergometric characteristics of 
sprinters when performing a specific exercise, to identify the relationship of these characteristics with the results of competi-
tive activity.
Methods and structure of the study. 16 male sprinters were examined, qualifications: I sports category - master of sports. 
The Optogait optical-electronic system, Witty electronic timing and Sprint 1080 traction device are used to record the ergo-
metric and kinematic characteristics of running.
Results and conclusions.  Biomechanical indicators of sprinters were identified that influence the efficiency of performing 
a competitive exercise (tempo 5 m, 30 m, V 30 m, Acc 30 m, tk 30 m). In subjects of various sports levels, the biomechanical 
characteristics of running are determined to a greater extent by speed abilities (tk5m; pace 5 m) rather than by strength abili-
ties (Acc 30 m; W/kg). Qualitative differences in fatigue make it possible to increase the objectivity of assessing the state of 
athletes sports form.

Keywords: control over special preparedness, kinematic, ergometric characteristics, fatigue
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ed at distances of 0-5 m from the start inclusive; 5-30 

m inclusive and 0–30 m.

Registration of energy characteristics (average 

relative power, W/kg) of running was carried out with a 

traction device - Sprint 1080. Each run was performed 

with constant resistance throughout the entire dis-

tance and increased as follows: run № 1–1 kg (zero 

load), № 2–2 kg, № 3–4 kg, № 4–6 kg, № 5–8 kg, № 

6–10 kg, № 7–12 kg.

The information content of specific running test-

ing was determined by identifying correlation relation-

ships between the integral average speed indicator 

over the entire distance of 30 m, the average speed 

indicator in the first 5 m of the distance and the results 

of competitive activity at 100 and 200 m. The informa-

tion content of running testing was determined by the 

correlation between the average running speed indi-

cator 30 m and the results of the 100 and 200 m com-

petitions.

When considering the kinematic and energy in-

dicators characterizing the level of special prepar-

edness of the subjects, phases (segments) and the 

corresponding parameters were identified: speed of 

running a distance of 0–5 m (exit from the starting 

blocks), distances of 0–30 m (starting run), distanc-

es of 5- 30 m.

The following were studied: vertical oscillation in-

dicator (h
5m

, cm), flight and contact indicators (tp
5m

, 

tp
30m

 and tk
5m

, tk
30m

, s), running frequency (tempo
5m

, 

pace
30m

, sh/s), lactate concentration in capillary blood 

(La, mmol/l ), power (25m, W/kg), running time (t
30m

, 

s), running speed (V
5m

, V
30m

, m/s), acceleration (Acc
30m

, 

m/ s2), running stride length (L5m, L30m, cm) .

The division of the total sample was made accord-

ing to the median value of the average running speed 

identified during testing.

Results of the study and discussion. Correlation 

analysis revealed low information content of the indi-

cators of the flight phase of running with the results of 

competitive activity (Tables 1, 2).

It turned out that it was impossible to determine 

the average indicators of the running stride length, 

flight time and vertical oscillation height in the «dis-

tance running» and «finishing» phases for a short foot-

age of the testing protocol. The «leaving the starting 

blocks» and «starting run» phases involve intense and 

fast pushing, which is necessary to quickly reach the 

maximum possible running speed. The identified dif-

ferences between the correlations of СА (competitive 

activity) 100 and 200 meters may indicate the pres-

ence of heterogeneity in the sample.

The lack of differences between the samples in 

terms of the level of special preparedness (flight 

phase of running) is the result of athletes being in-

cluded in the sample not according to the typological 

profile, but according to the average speed for all runs 

(Tables 3, 4). Moreover, each group included athletes 

who showed both high and low running character-

istics, which were often compensated by pace and 

pushing force.

The use of a traction device also made it possi-

ble to evaluate changes in various running charac-
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Table 1. Ergometric and kinematic testing indicators

№ Parameters
Total sample High level athletes Reduced level athletes

UQ Me LQ UQ Me LQ UQ Me LQ

1 t
30m

, s 4,53 4,64 4,85 4,47 4,56 4,63 4,71 4,88 5,17

2 V
5m

, m/s 4,77 4,92 5,04 4,97 5,00 5,10 4,58 4,75 4,84

3 tp
5m

, s 0,06 0,06 0,07 0,06 0,06 0,07 0,06 0,06 0,07

4 tk
5m

, s 0,17 0,18 0,20 0,17 0,17 0,18 0,18 0,20 0,20

5 temp
5m

, w/s 3,84 4,10 4,32 4,09 4,31 4,41 3,65 3,83 4,10

6 L
5m

, cm 102 106 108 104 107 108 102 105 107

7 h
5m

, cm 0,50 0,55 0,67 0,51 0,55 0,61 0,49 0,58 0,69

8 25 m, W/kg 7,78 8,27 8,83 8,28 8,65 8,83 6,77 7,72 8,36

9 V
30m

, m/s 6,53 6,81 6,95 6,91 6,97 7,16 6,23 6,52 6,66

10 Acc
30m

, m/s2 0,44 0,49 0,43 0,51 0,54 0,51 0,38 0,43 0,46

11 L
30m

, cm 148 151 154 151 153 156 147 150 151

12 tp
30m

, s 0,09 0,09 0,10 0,09 0,09 0,10 0,09 0,09 0,10

13 tk
30m

, s 0,14 0,14 0,14 0,13 0,14 0,14 0,14 0,15 0,16

14 temp
30m

, w/s 4,15 4,32 4,13 4,36 4,39 4,36 3,86 4,13 4,22

15 La, mmol/l 6,19 7,31 8,92 7,29 8,41 10,16 5,34 6,42 7,41
Legend: UQ – 1st, LQ – 3rd quartile, Me – median.



15http://www.tpfk.ru

teristics and the increase in physiological fatigue. 

High-level athletes demonstrated a smoother de-

cline in ergometric and kinematic running indicators 

after the 7th run and over all attempts in general. 

At the same time, running testing was more difficult 

for high-level subjects: the La concentration for all 

testing was 8,41 mmol/liter (initial – 3,47, after the 

7th run – 11,07) than for subjects with lower results: 

all testing – 6,42 (initial – 3,47, after the 7th run – 

7,56). It is obvious that athletes of lower qualifica-

tions are not capable of achieving maximum values   

in physiological processes due to the level of physi-

cal fitness.

Сonclusions. Biomechanical indicators of sprint-

ers have been identified that influence the efficiency 

of performing a competitive exercise.

Table 2. Correlation analysis of the results of competitive activity (СА) and indicators in the experiment

№ Parameters СА at 100 m СА at 200 m V
5 m

, m/s V
30m

, m/s

1 t
30m

, s 0,54 0,63 0,94 - 0,97

2 V
5m

, m/s - 0,51 - 0,55 - 0,93

3 tp
5m

, s 0,23* 0,29* - 0,64 - 0,67

4 tk
5m

, s 0,56 0,64 - 0,70 - 0,62

5 temp
5m

, w/s - 0,59 - 0,67 0,80 0,76

6 L
5m

, cm - 0,08* - 0,12* 0,49* 0,51

7 h
5m

, cm 0,22* 0,29* - 0,56 - 0,57

8 25m, W/kg - 0,58 - 0,62 0,61 0,62

9 V
30m

, m/s - 0,60 - 0,70 0,93 -

10 Acc
30m

, m/s2 -0,68 - 0,72 0,80 0,92

11 L
30m

, cm - 0,19* - 0,25* 0,53 0,63

12 tp
30

m, s 0,20* 0,28* - 0,43* - 0,44*

13 tk
30m

, s 0,63 0,71 - 0,75 - 0,76

14 temp
30m

, w/s - 0,63 - 0,73 0,80 0,80

15 La, mmol/l -0,37* -0,37* 0,46* 0,55
Legend: * – values   below rcrit = 0,50.

Table 3. Difference in indicators of athletes with high and reduced levels of special preparedness in running 

testing

№ Parameters Difference of indicators (Uamp) Difference in %

1 t
30m

, s 8,5 7

2 V
5m

, m/s 8,5 5

3 tp
5m

, s 27,5** 1

4 tk
5m

, s 10 19

5 temp
5m

, w/s 10 11

6 L
5m

, cm 28,5** 2

7 h
5m

, cm 31,5** 4

8 25m, W/kg 15 11

9 V
30m

, m/s 0 6

10 Acc
30m

, m/s2 3 20

11 L
30m

, cm 20** 2

12 tp
30m

, s 32** 1

13 tk
30m

, s 6 14

14 temp
30m

, w/s 8,5 5

15 La, mmol/l 15 22
Legend: ** – no statistically significant differences
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In subjects of different athletic levels, the depend-

ence of the biomechanical characteristics of running 

is determined to a greater extent by speed abilities 

(tk5m; tempo5m) rather than by strength abilities (Ac-

c30m; W/kg). Qualitative differences in kinematic and 

physiological indicators of fatigue make it possible to 

increase the objectivity of assessing the state of ath-

letes sports form.

Using this method, identification and subsequent 

correction of missing qualities of special prepared-

ness allows one to increase the level of sprinters and 

improve competitive results.
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Table 4. Changes in running characteristics during testing

№ Parameters

Dynamics of characteristics between attempts 1, 3, 4, 7 (%)

High level athletes Reduced level athletes

№ 4 (6 kg) № 7 (12 kg) № 3 (4 kg) № 7 (12 kg)

1 t
30m

, s 9 21 11 27

2 V
5m

, m/s 7 12 6 16

3 tp
5m

, s 8 8 14 14

4 tk
5m

, s 0 6 3 8

5 pace
5m

0 2 4 3

6 L
5m

, cm 5 8 6 14

7 h
5m

, cm 24↑ 6↓ 2↑ 32↓

8 W/kg 145↑ 271↑ 89↑ 252↑

9 V
30m

, m/s 9 18 7 20

10 ACC
30m

20 41 17 56

11 L
30m

, cm 6 14 5 18

12 tp
30m

, s 4 9 2 12

13 tk
30m

, s 4 10 1 17

14 temp
30m

, w/s 1 3 1 5

15 La, mmol/l 68 116 43 91
Legend: ↑ – increase, ↓ – decrease in indicator by more than 5% compared to the first run.
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Introduction. At the present stage of development, 

sports, including competitive swimming, are distin-

guished by a high level of intensification of training and 

competitive activity and a steady increase in sports per-

formance [1, 5]. It is noted that record achieve-ments 

in competitive swimming are demonstrated by athletes 

who have a unique set of morphofunctional and men-

tal abilities [1, 5]. In this regard, the search for effective 

ways and methods of high-quality selection of talented 

athletes and their further accompaniment during many 

years of training is especially urgent.

The solution to this problem can be successfully 

accomplished with the help of constant monitoring of 

the level of special physical and functional readiness 

of a wide range of athletes at all stages of the develop-

ment of sports skills [1, 2, 12]. The use of monitoring 

as diagnostic tools in the system of long-term training 

of swimmers allows one to objectively assess the level 

of functional and special physical fitness of athletes 

and, on this basis, effectively manage the training pro-

cess [1]. At the same time, diagnostics and assess-

ment of all aspects of athletes’ preparedness should 

be built using modern informative methods and au-

tomated technologies based on specialized software 

[12]. However, at present in Russian swimming there 

is no comprehensive automated system for dynamic 
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Abstract
Objective of the study was to justify and develop an automated system for collecting and differentiated assessment of func-
tional and special physical fitness of swimmers of different skill levels.
Methods and structure of the study. An automated system for collecting and dif-ferentiated assessment of swimmers pre-
paredness (ASSOPP) has been developed. The central link in the functioning of this system is the methodology for differenti-
ated assess-ment of the functional and special physical fitness of swimmers at different stages of long-term training.
Results and conclusions. The structure of an automated system consists of a «manual processes» component and an «au-
tomatic processes» component. The «manual processes» component combines the process of differentiated diagnostics of 
swimmers level of readiness and the process of data entry. The «automated processes» component combines a number of 
procedural actions carried out using specialized computer software: normalization of all entered indicators (reduction to a 
single scale), differentiated assessment of each entered indicator, calculation of an integrative (average) assessment of the 
entire set of entered indicators, ranking and comparison of assessments of individual indicators, ranking and comparison of in-
tegrative assessments, visualization of assessments of all modalities, collection and archiving of information in a data bank, is-
suance of information to users. It is noted that the automated system for collecting and differentiated assessment of swimmers 
preparedness allows, in remote access mode, to collect and differentiated assessment of the functional and special physical 
preparedness of swimmers of different skill levels.

Keywords: automated system, differentiated assessment, swimmers, special physical preparedness, functional prepared-
ness. 

Received by the editorial office on  25.05.2024 

DIGITAL TRANSFORMATION OF SPORTS



18 Theory and Practice of Physical Culture  |  teoriya.ru  |  July |  № 7 2024

monitoring of the level and dynamics of swimmers’ 

preparedness, and the manual method of diagnosing 

and assessing the data obtained significantly reduces 

the possibility of analyzing information.

At the same time, dynamic monitoring of swim-

mers’ preparedness can now be im-plemented with 

the help of modern information and communication 

technologies [3].

Thus, it seems extremely relevant to develop and 

implement information systems for monitoring the 

condition and readiness of athletes of all qualification 

levels.

Objective of the study was to justify and develop 

an automated system for collecting and differentiated 

assessment of functional and special physical fitness 

of swimmers of different skill levels.

Methods and structure of the study. Currently, 

digital transformation of all as-pects of physical edu-

cation and sports activities is being carried out. New 

approaches to diagnosing and assessing the pre-

paredness of those involved in physical culture and 

sports are being developed. For example, a number 

of automated systems for dynamic monitoring of the 

state and physical fitness of the body have been im-

plemented in a number of areas of physical education 

and sports training, which have shown their effective-

ness [6, 7, 10, 11, 12].

An automated system for collecting and differen-

tiated assessment of swimmers' preparedness (AS-

SOPP) was studied. The central link in the functioning 

of this system is the method of differentiated assess-

ment of the functional and special physical fitness of 

swimmers at different stages of long-term training, 

developed and described by us earlier [8, 9].

Results of the study and discussion. ASSOPP con-

sists of a «manual processes» component and an «au-

tomatic processes» component.

The «manual processes» component combines 

the process of differentiated diagnostics of the level 

of functional and special physical fitness of swimmers 

using a developed set of tests and samples. The key 

component of the diagnostic complex is swimming 

tests assessing various aspects of energy supply to 

muscle activity, developed on the basis of the results 

of our own research and data from literature sources 

[1, 4, 13].

The athlete data entry process ensures the crea-

tion of «passport» data and the results of all tests. 

In this case, the information is entered through re-

mote access of an authorized user to the personal 

account of the online service located on a special 

website.

The «automated processes» component combines 

a number of procedural actions carried out using spe-

cialized computer software.

After entering data on the test results, the function-

ality of the computer program se-quentially and auto-

matically carries out the following processes:

- normalization of all input indicators (all test results 

of different sizes and different modalities are brought 

to a single scale);

- assessment of each indicator, differentiated de-

pending on the individual typologi-cal characteristics 

of the swimmer, the main method of swimming, dis-

tance specialization and skill level on a special scale, 

taking into account the ranking (weight) coefficient 

re-flecting the significance of a specific indicator for 

ensuring special physical performance (sports result) 

at a certain level of preparedness;

- calculation of the integrative (average) assess-

ment of the entire set of entered indi-cators;

- ranking and comparison of estimates of individual 

indicators in a series of dynamic repeated measure-

ments and in comparison with the indicators of other 

examined athletes;

- ranking and comparison of integrative assess-

ments of each examined athlete both in the dynamics 

of successive measurements and in comparison with 

other examined ath-letes;

- visualization of assessments of all modalities 

(assessments of individual indicators, integrative as-

sessments, dynamics of assessments in repeated 

measurements, etc.). At the same time, it is possible 

to receive assessment information both in digital and 

analog (graphic) form;

- collection and archiving of information in a data 

bank located on a special server;

- delivery of information to users, as well as data 

entry, is carried out through re-mote access via the In-

ternet. In this case, both the entire volume of informa-

tion and only part of it may be available, depending on 

the user’s status.

Сonclusions. Thus, the well-founded and de-

veloped ASSOPP allows, in remote access mode, to 

collect and differentiate in an automatic mode the 

functional and special physical fitness of swimmers 

of different skill levels. Based on the assessment of 

testing data and their ranking, it is possible to more 

effectively carry out selection and sports se-lection in 

children’s and youth swimming, form ratings of swim-
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mers, and form national teams of all levels. In addition, 

a comprehensive assessment of the various compo-

nents of the functional and special physical fitness of 

swimmers will make it possible to quickly, if neces-

sary, adjust training influences and optimize training 

management. For the practical implementation of the 

functionality of the proposed automated system, it is 

necessary to resolve a number of issues of an admin-

istrative and managerial nature, staffing, and informa-

tion security. ASSOPP should act as a distributed sys-

tem at the federal or departmental level with regional 

segments.

The work was carried out within the framework 

of the state assignment of the Federal Scientific 

Center VNIIFK No. 777-00001-24-00 (subject 

code No. 001-22/1).
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Abstract
Objective of the study was to justify the introduction of digital tools for learning the content of the «Moscow Electronic 
School» (MES) in the practice of the educational and training process of students for the accelerated development of new 
types of sports.
Methods and structure of the study. The experiment took place on the basis of the Russian Economic University named af-
ter G.V. Plekhanov and Financial University under the Government of the Russian Federation. Two equal groups were created: 
experimental (N1, n=50) and control (N2, n=50). In group N1, digital learning tools «Libraries of electronic materials» of digital 
educational content «Moscow Electronic School» (MESH) have been implemented: video files, images, audio files, arranged in 
thematic blocks by sections of training, levels of training. In group N 2, traditional learning technologies were used.
Results and conclusions. The use of the educational content «Moscow Electronic School» (MES) in the practice of the edu-
cational and training process in the elective discipline Physical culture and sport in the university increases the effectiveness 
of the educational process due to the use of digital learning tools and information computer technologies in the real condi-
tions of the educational and training class and in a remote format; for the teacher – a selection of electronic scenarios of the 
educational and training session in accordance with the preparation section, the level of preparedness of the participant at the 
current moment; for a student who has started to master a new kind of sport - to quickly and correctly form an idea about a 
new element of technique and implement it in motor activity with a minimum number of errors; raise the level of physical and 
functional preparedness independently.
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Introduction. The social order of the Government 

of the Russian Federation on the strategic direction in 

the field of digital transformation of physical culture 

and sports until 2030 (Order of the Government of the 

Russian Federation dated February 7, 2024 No. 264-

r) involves the collection of data in the field of physi-

cal culture and sports, carried out in electronic form, 

including through information systems used by gov-

ernment authorities of the constituent entities of the 

Russian Federation. The digital ecosystem in this in-

dustry is just being formed, despite the fact that digital 

technologies have been successfully used in the field 

of education for a long time. As an example, the struc-

ture of digital educational content «Moscow Electronic 

School» (MES), which in the modern digital education 

ecosystem of Russia represents a unique repository of 

educational electronic materials and tools that com-

bine traditional education and digital technologies, 

allowing all participants in the educational process to 

learn and teach in a new way . The use of digital learn-

ing tools of the «Moscow Electronic School» in non-

sports universities in the discipline of Physical Culture 

and Sports is relevant in modern conditions [1, 2, 6, 8]. 

Firstly, many students choose new sports to practice; 

secondly, by the end of the first semester (after about 

4 months), students need to receive their first pass in 

their chosen sport. Accordingly, a contradiction arises 

between the time limit allotted for learning new techni-

cal elements of a sport and the requirements for the 

result of mastering. The advantages of the content 

are: a new format for interaction between student and 

teacher; modern technologies in education; availabil-
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ity of electronic educational materials; the ability to 

access content from any computer connected to the 

Internet; the ability to create your own training lesson 

scenario, work remotely, and use the «Library of Elec-

tronic Materials». The content of the Moscow Elec-

tronic School is recognized by the Russian and for-

eign communities. The list of awards includes: Runet 

Prize in the category «Science and Education» (2017); 

handerDB «100 best global innovations in education»; 

Runet Award in the category «Technology vs Corona 

Virus» (2020); Competition of Russian developers 

«Digital Peaks» (2020); International IT World Awards 

in the category «Team of the Year during COVID-19».

Objective of the study was to justify the intro-

duction of digital tools for teaching the content of the 

«Moscow Electronic School» (MES) into the practice 

of the educational and training process of students for 

the accelerated development of new sports.

Methods and structure of the study. The experi-

ment took place on the basis of the Russian Economic 

University named after G.V. Plekhanov and the Finan-

cial University under the Government of the Russian 

Federation from September 2021 to May 2023. Two 

equal groups were created: experimental (N1, n=50) 

and control (N2, n=50).

To solve the problems, the following research 

methodology was used:

Diagnosis of technical readiness was carried out 

using standard tests used in the training of athletes at 

the initial stage of training. In particular, in the «Bas-

ketball» section, we used materials on teaching tech-

niques for the basic elements of entry-level basketball 

(stands, dribbling the ball on the spot and in motion, 

throwing on the spot and on the move, passing the 

ball). A total of 11 technical elements were selected, 

rated on a 6-point scale of the form: 5, 4, 3, 2, 1, 0.

Diagnosis of the level of functional readiness of 

students during the learning process was carried out 

using electronic fitness bracelets «Qumann QSB 10». 

The following methods were used: pulsometry (to de-

termine the level of individual functional fitness); tim-

ing (to measure time spent on certain activities).

Indicators of the level of physical fitness were re-

corded in the developed «Health Card» of the student.

To determine the level of satisfaction of students 

and teachers with the digital learning tools of the Mos-

cow Electronic School (MES) platform, a digital con-

structor for online surveys «EXAMINARE» was used. 

The questionnaire contained questions to determine 

the level of readiness of teachers to use new digital 

educational technologies in the educational and train-

ing process in real conditions of an educational and 

training session; for students - to train independently 

in a distance format.

Group N1 has implemented digital learning tools 

«Libraries of electronic materials» of digital educa-

tional content «Moscow Electronic School» (MES): 

video files, images, audio files, organized into the-

matic blocks by sections of training, levels of training. 

To increase the level of functional and physical fitness 

of students in conditions of independent work in a re-

mote format, video sets of exercises were individually 

selected for each student and links were attached to 

the educational portal. In group N 2 traditional teach-

ing technologies were used.

The results of testing (cuts) of technical, physical 

and functional readiness of students of groups N1 and 

N2 were carried out in September, December, Febru-

ary, May.

Since it is not possible to install the interactive pan-

el of digital educational content «Moscow Electronic 

School» in the gym, we installed a computer with Inter-

net access and a portable screen to demonstrate the 

educational material of the digital educational plat-

form «Moscow Electronic School» (MES) in real con-

ditions of the educational and training classes.

Results of the study and discussion. In group N1, by 

the end of the school year, the average score for cor-

rect execution of technical elements was 4,85 points. 

The increase in the indicator of correct execution of 

technical elements was 2,76 points, respectively, it 

significantly improved by 49% (p <0,05). In group N2, 

the average score for correct execution of technical 

elements was 3,2 points, which corresponded to an 

unreliable improvement of 0,95 points (p >0,05).

Indicators of physical fitness of students in group 

N1 significantly improved (p<0,05); in group N2 they 

improved insignificantly (p>0,05).

The coefficient of variation gradually decreased 

from 7,93% to 4,20%, which confirms the reliability of 

the rating scale. In group N1 students, the restoration 

of heart rate (HR) to initial values at the beginning of 

the academic year was 33 beats/min; at the end of the 

school year - 20 beats/min. The increase in the indi-

cator significantly improved and amounted to 3,9% (p 

<0,05). In group N2 students, the restoration of heart 

rate to initial values at the beginning of the academic 

year was 36 beats/min; at the end of the school year 

33 beats/min. The increase in the indicator did not sig-

nificantly improve and amounted to 0,8% (p>0,05). A 
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good level of physical and functional fitness is a reli-

able foundation for quickly and correctly mastering 

the technique of a new motor action.

Сonclusions. Digital learning tools of the Mos-

cow Electronic School platform are effective in uni-

versity practice. The introduction of digital tools for 

teaching the content of the «Moscow Electronic 

School» (MES) into the practice of educational and 

training sessions for students at a university allows 

you to quickly and correctly teach the elements of 

technique of a new sport; select an individual pro-

gram to improve physical and functional fitness, 

work independently in a remote format. The use of 

digital tools for teaching educational content «Mos-

cow Electronic School» (MES) in the practice of the 

educational and training process in the elective dis-

cipline Physical Culture and Sports at a university 

increases the efficiency of the educational process 

due to: 1) the use of digital teaching tools and infor-

mation computer technologies in real educational 

conditions. training sessions and in distance format; 

2) for the teacher - selection of electronic scenarios 

for educational and training sessions in accordance 

with the section of training, the level of prepared-

ness of the student at the moment; 3) a student who 

has begun to master a new sport - quickly and cor-

rectly form an idea of a new element of technique 

and implement it in motor activity with a minimum 

number of errors; increase the level of physical and 

functional fitness independently.
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Introduction. Success in sports depends on 
many factors, including the body’s reserves and 
the state of life-support systems [1, 2]. Moreover, 
the cardio-respiratory system, in the context of 
sports at all levels of training and in various sports 
specializations, is one of the leading ones and 
determines the achievement of high sports results. 
Considering the fact that adaptive sports is one of 
the important directions in the development of the 
sports movement in the world, understanding the 
characteristics of the internal state of athletes with 
disabilities will allow us to determine the direction of 
the training process and the realization of the sports 
potential of this group of people. Hemodynamic 
monitoring is one of the informative and accessible 
methods for assessing the functional state of the 
cardiorespiratory system, manifestations of its 
adaptation to training loads in order to timely adjust 
the training process.

Objective of the study was to identify the features 
of the hemodynamic state and aerobic performance 
of athletes with disabilities to optimize the training 
process.

Методика и организация исследования. 
The scientific work was carried out on the basis of the 
laboratory of “Functional testing and comprehensive 
control in sports” of the Institute of Physical Culture 
and Medicine of UrFU. The hemodynamic state was 
assessed in an active orthotest using the monitor of a 
resuscitator-anesthesiologist MARG-10-01 (Microlux, 
Russia) and veloergospirometry using a FitmatePRO 
metabolograph (COSMED, Italy) and a stress testing 
system SHILLER AG (Switzerland) according to the 
maximum test protocol with continuously increasing 
load. The study involved 59 athletes with disabilities 
involved in cyclic sports (cross-country skiing, 
athletics, swimming and orienteering), as well as 
89 healthy female racers. Both groups of athletes 
were divided into the same age subgroups, while all 
the girls successfully performed at official regional 
competitions in selected sports and had age-
appropriate training experience. The group of athletes 
with disabilities consisted of individuals with varying 
degrees of severity of hearing and vision impairment. 
Anthropometric data of groups of female athletes are 
presented in table 1.
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Abstract
Objective of the study was to identify the features of the hemodynamic state and aerobic performance of athletes with 
disabilities to optimize the training process.
Methods and structure of the study. Hemodynamic parameters and the results of stress testing were studied in athletes 
with disabilities involved in cyclic sports (skiing, athletics, swimming and orienteering (n=59). All data obtained were further 
compared with similar indicators of healthy female racers (n =89).
Results and conclusions. It was revealed that, despite the fact that a decrease in resting heart rate determines the physi-
ological adaptation of the cardiosystem to regular training in endurance sports, no significant differences in heart rate in the 
orthotest were found in the groups of examined female athletes. When analyzing the functional state of athletes, it is advis-
able to take into account the parameters of the hemodynamic state, especially in the vertical position of the body. For the 
full development of the sports potential of athletes with disabilities, stage-by-stage comprehensive control in the training 
process and its individualization are necessary.
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In the process of hemodynamic monitoring in an 
active orthotest using the rheovasography method with 
synchronous ECG recording, indicators such as heart 
rate (HR, beats/min), stroke volume (SV, ml), end-
diastolic volume (EDV, ml), and of course -diastolic 
index (CDI, ml/m2) in the supine and standing position 
[3]. Since SV and EDV are proportionally related to 
each other by the ejection fraction, and also to level 
the anthropometric indicators of athletes, the relative 
EDV, equal to the ratio of EDV to body surface area, 
was chosen as the main hemodynamic indicator.

When analyzing the results of bicycle 
ergospirometry, we analyzed indicators that were 
more dependent on the hemodynamic state, namely 
the relative power at the aerobic threshold (AeP power, 
W/kg), MIC, ml/min/kg and the rate of heart rate 
recovery (bpm) after testing.

Statistical data analysis was carried out using Excel 
software packages (Microsoft Office 2016). The mean 
(M), standard deviation (SD), minimum and maximum 
values   were calculated. Comparative analysis was 
carried out using Student’s t-test; differences were 
considered significant at p<0,05.

Athletes who took part in the study were informed 
about the goals and methodology of the study, which 
was conducted in accordance with the principles 
of the 2013 World Health Organization Declaration 
of Helsinki. All participants and/or their official 
representatives gave written voluntary informed 
consent to participate in the study in an anonymized 
form, as well as further processing of the obtained 
data for scientific purposes.

Results of the study and discussion. According 
to hemodynamic monitoring data in an active orthotest 
in groups of athletes with disabilities, despite the 
age-related decrease in heart rate typical of athletes 
of cyclic sports, no significant decrease in either the 
lying or standing heart rate was detected (Table 2).

The end-diastolic volume of the heart in the supine 
position in female athletes with disabilities increases 
from 112.17±7.31 (100–121) ml at 11-12 years old to 
150±32.9 (117–202) ml in the group of female athletes 
18 -20 years. A significant increase in the supine CDI 
occurs in training athletes with disabilities at the age of 
13-14 years compared to 11-12 years, however, at an 
older age, no significant changes in either the supine 
CDI or the standing CDI were detected. At the same 
time, the KDI of female racers has a constant significant 
increase, increasing by 20% from the age of 11-12 
years to 20 years. If at the age of 11-12 years the CDI of 
lying and CDI of standing in athletes with disabilities and 
healthy athletes did not have significant differences, 
then at the age of 13-14 years the CDI of standing of 
female skiers was significantly higher, and at an older 
age there was a tendency for a significant superiority 
of CDI of female skiers over athletes with HIA applies to 
both positions: lying down, as in medical examinations, 
and standing, as in competitive activities.

A reliable dependence of high physical performance 
[1, 2] on large volume parameters of the heart has 
been established. However, in athletes with disabilities, 
despite sufficient volumetric parameters of the 
cardiosystem in the supine position at the ages of 13-
14 years and 18-20 years, a significantly low power at 

Table 1. Anthropometric data of female athletes of the study groups

Age Groups Number, persons Weight, kg Growth, cm BMI, kg/m2

11-12

Disabilities 16
44,65±5,33
(38,2–52,8)

154,42±5,39
(146–162,5)

18,67±1,2
(17,2–20)

Female skiers 12
42,57±8,39
(33–54,1)

154,29±6,95
(143–162,5)

17,9±2,21
(16,2–21)

13-14

Disabilities 14
56,15±6,81

(46,9–62,2)*
164,5±8,58
(155–174)*

21,6±2,01
(19,5–23,5)*

Female skiers 26
56,05±8,47
(42–72)**

167,04±7,13
(156,5–180)**

20,3±1,97
(18,1–23,8)*

15-17

Disabilities 14
49,63±10,19
(38,4–63,1)

162,5±10,85
(147–170)

19,4±2,12
(17,8–21,8)

Female skiers 36
59,17±6,88
(47,1–68)

168,36±8,21
(154–177,5)

20,73±1,77
(17,3–22,6)

18-20

Disabilities 15
55,12±9,07
(44–64,8)

166,8±6,14
(159–174)

19,7±1,88
(17,4–21,7)

Female skiers 15
57,97±5,73

(45–69)
168,18±4,14

(162–175)
20,96±1,09
(19,6–22,9)

*differences are significant (p<0,05) between the marked group and the previous age group
**differences are significant (p<0,01) between the marked group and the previous age group
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the aerobic threshold was revealed relative to healthy 
athletes, reduced power at the ANNO and, accordingly, 
the power of the VO

2
 max, which is determined low 

oxygen consumption. The probable reasons for low 
powers at the physiological thresholds of energy 
supply are not strength abilities, but insufficiently high 
CDI standing, limiting the aerobic abilities of female 
athletes. At the same time, female athletes of the same 
age do not have significant differences in heart rate 
values   on AeP and PANO, and also have an equally high 
recovery rate (more than 30 beats/min).

The average value of modulators that describe 
the hemodynamic state of athletes, namely volemia 
(fullness of the vascular bed, or the correspondence 
of the volume of circulating blood to the volume of the 
vascular bed), inotropy - the force of contraction of the 
heart muscle and vascular tone in groups of athletes 
of the same age did not have significant differences.

It is important to note that the coefficient of variation 
(the ratio of the standard deviation to the mean value) 
in groups of young athletes with disabilities is in the 
range of 3-10%, and in the age groups of 15-17 years 
and 18-20 years of athletes with disabilities it is 13-15% 
, that is, in older groups of athletes with disabilities, 
the data varies more widely. Thus, the data obtained 
justify the need to individualize the training process of 
athletes with disabilities with stage-by-stage complex 
control for timely correction in the training process.

Сonclusions. Despite the fact that a decrease 
in resting heart rate determines the physiological 

adaptation of the cardiosystem to regular training in 
endurance sports, no significant differences in heart 
rate in the orthotest were found in the groups of female 
athletes examined. When analyzing the functional 
state of athletes, it is advisable to take into account the 
parameters of the hemodynamic state, especially in the 
vertical position of the body. For the full development of 
the sports potential of athletes with disabilities, stage-
by-stage comprehensive control in the training process 
and its individualization are necessary.
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Table 2. Age-related features of the hemodynamic state of female athletes involved in endurance sports

Age, 
years

Groups Heart rate, bpm CDI, ml/m2
MOC,

ml/min/kgLying down Standing Lying down Standing

11-12

Disabilities
70,33±5,2 

(65–80)
86±6,07 
(78–94)

81±6,96 
(69–90)

70,17±4,67 
(65–77)

45±6,61 
(37,5–53,9)

Female 
skiers

65,75±4,59 
(59–75)

82,83±10,84 
(65–99)

86,75±6,62 
(77–99)

73,83±6,15 
(66–83)

45,4±5,16 
(36,8–49,1)

13-14

Disabilities
60±12,25 
(45–75)

74,25±20,01 
(54–100)

94,25±3,2
(91–97)**

75,75±7,5 
(68–86) 

▲

43±7,48 
(37–51,4)

Female 
skiers

62,11±7,53 
(48–76)

79,28±10,57 
(56–90)

95,83±4,74
  (87–104)*

81,78±7,2 
(68–96) 

53,1±9,15 
(36,2–72)

15-17

Disabilities
64,25±2,22 

(61–66)
81,25±8,06 

(70–88)
90,75±10,21 

(85–104)
▲

72,75±9,84 
(60–84)

▲ 

54,1±4,66
(50,3–59,3) *

Female 
skiers

57,9±6,65
(46–73)

75,27±9,06 
(60–88)

99,92±5,98
  (85–113)*

82,06±6,77 
(70–94) 

53,8±5,94 
(44,7–68,5)

18-20

Disabilities
56,2±13,55 

(37–72)
73,2±15,66 

(46–86)
94,6±12,5 
(82–114)

▲

81,6±12,36 
(63–97)

48,1±9,12
 (35–56,3)  *

Female 
skiers

55,44±5,2 
(47–65)

71,44±7,89 
(54–78)

103±10,17
 (91–120)*

86,78±5,8
 (82–100) *

53,83±3,25 
(49–59,2)

* differences are significant (p<0.01) between the marked group and the previous age group
**differences are significant (p<0.05) between the marked group and the previous age group
▲ the differences are significant (p<0.05) between the group of healthy athletes and athletes with disabilities
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Abstract
Objective of the study was to assessment of the relationship between the lactate profile and the level of development of 
special endurance, which determines the competitive results of highly qualified swimmers.
Methods and structure of the study. Athletes performed a serial swimming test 8x200 m in a 5-minute mode with 
intensity from low to maximum. The values of the rate of lactate accumulation in the blood determined the nature of the 
curve depending on the swimming speed. Lactate tolerance was defined as the differential rate between blood lactate 
concentrations of 5.0 and 10.0 mM (LT 5–10).
Results and conclusions. Analysis of blood lactate levels obtained during the 8x200m swim test revealed significant 
improvements in endurance performance over a one-year training cycle. Improvement in lactate parameters is associated 
with an increase in maximum 200 m swimming speed under training conditions; the relationship between the blood lactate 
profile and changes in competitive results is insignificant.

Keywords: highly trained swimmers, blood lactate profile, special endurance

Introduction. In endurance sports, blood lactate 

profile analysis is widely used to monitor changes in 

athletes fitness levels. Most of the work is aimed at 

identifying the lactate threshold (LT), which character-

izes the intensity of physical activity at which a rapid 

increase in blood lactate levels occurs. A stable value 

of lactate concentration acts as a criterion for assess-

ing special endurance [5].

The traditional approach is to construct curves 

of the rate of blood lactate accumulation based on 

repeated exercise tests. In this case, the curves 

are checked for the significance of improvement, 

stabilization or deterioration of sports form over 

time [6].

The characteristic shift of the lactate-velocity curve 

to the right is hypothesized to reflect training-induced 

improvements in endurance performance. To provide 

a more objective approach, researchers have pro-

posed a number of different quantitative procedures 

to calculate the rate or power output of the lactate 

threshold [1, 7].

It has been proven that the dynamics of blood lac-

tate and LT are objective criteria for assessing the 

state of sports form and the basis for modeling the 

frequency of training and predicting the results of the 

training process [2, 4].

Despite the fact that a multi-stage construction of 

a blood lactate profile is representative for diagnosing 

the functional readiness of swimmers, the question of 

the relationship between the obtained data and the re-

sults of competitions is relevant [3].

Objective of the study was to assessment of 

the relationship between the lactate profile and the 

level of development of special endurance, which 

determines the competitive results of highly qualified 

swimmers.

Methods and structure of the study. The test 

group included 10 highly qualified male swimmers 
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aged 20,5±0,5 years, specializing in various swim-

ming methods.

The educational and training process was carried 

out on the basis of 10 workouts per week, including a 

combination of aerobic and sprinting loads. The aver-

age training volume of swimming was 50,6±7,4 km per 

week.

To assess the level of development of special en-

durance, athletes performed a serial test in swimming 

8x200 m in a 5-minute mode with intensity from low 

to maximum. The final eighth segment was performed 

with maximum swimming intensity; the speed of its 

passage was a criterion for assessing the athlete’s 

functional readiness.

The test included step-by-step recording of indica-

tors on the basis of which cardiovascular (heart rate), 

metabolic (blood lactate) and biomechanical (fre-

quency and number of strokes) responses to an in-

crease in swimming speed were assessed. During the 

annual macrocycle, swimmers were examined four 

times. Testing was carried out in a 50-meter pool.

The swimmers were tasked with maintaining an 

even pace and the same swimming time during the 

first 100-meter segment and in the final half of the dis-

tance.

Immediately after the completion of each segment, 

heart rate was measured using a Polar Sports PE test-

er (Finland). Individual perceived exertion (RPE) was 

assessed using the Borg Perceived Exertion Scale. 

Lactate concentration was measured using an Accus-

port blood lactate analyzer (Germany).

Blood lactate values for each test were plot-

ted against swimming speed. Lactate velocity curve 

analysis included velocity at LT (VLT), calculated as a 

function of the slope and axis intercept of the lactate 

velocity curve. Lactate tolerance was defined as the 

differential rate between blood lactate concentrations 

of 5,0 and 10,0 mM (LT 5–10).

Results of the study and discussion. The maximum 

swimming speed at a distance of 200 m during train-

ing increased from 139,7 ± 4,2 s to 136,9 ± 3,7 s. The 

same results, expressed as a percentage of the best 

personal time of each swimmer, were 91,6 ± 2,6% (1st 

test); 91,9±0,7% (2nd testing); 92,4±5,5% (3rd test-

ing); and 94,3±2,6% (4th testing).

The obtained lactate values were 69,6±4.3 mM (1st 

test); 71,7±4,2 mM (2nd testing); 72,7±3,2 mM (3rd 

test); 71,6±4,1 mM (4th testing).

The lactate tolerance rating (LT 5-10), defined as 

the difference between the lactate concentration rate 

of 5,0 and 10,0 mM, decreases mid-season: 5,9 ± 

0,3 s/100 m (1st test); 6,8±0,2 s/100 m (2nd testing); 

7,7±0,3 s/100 m (3rd testing); 6,4±0.2 s/100 m (4th 

testing).

The relationship between changes in LT, competi-

tion performance and maximum swimming speed in 

training was studied. A significant relationship was ob-

served between change in VLT and LT 5 (r = 0,78); be-

tween change in VLT and swimming speed (r = 0,79); 

between early season VLT improvement and overall LT 

improvement 5-10 (r = 0,65). Changes in VLT and LT 

5-10 throughout training were also significantly corre-

lated (r = 0,69).

Analysis of blood lactate levels obtained during the 

8x200m swim test revealed significant improvements 

in endurance performance over a one-year training 

cycle. Derived measures of LT and exercise capac-

ity improved in parallel with maximal training perfor-

mance, highlighting the representativeness of the 

use of all three measures of functional status in elite 

swimmers. While improvements in lactate parameters 

are associated with increases in maximum 200 m swim 

speed during training, the relationship between blood 

lactate profiles and changes in competitive perfor-

mance is not significant.

The small range of changes observed in swim 

speed (2,5%) and VLT (3%) throughout the 20-week 

season indicates little change in swimmers' specific 

fitness.

The fact that improvements in VLT early in the sea-

son correlate with improvements in LT 5-10 late in the 

season supports the widely held belief that base en-

durance and LT should be developed in more specific 

and more intense training regimens that maximize ox-

ygen uptake and tolerance lactate. Deterioration in LT 

5-10 mid-season may reflect improved lactate clear-

ance, disruption of glycolytic flux, or possibly chronic 

depletion of muscle glycogen as a consequence of 

high training volumes.

Improvements in VLT and LT 5-10 over the course 

of the season indicate that the training program was 

effective in developing various aspects of endurance. 

The parallel improvement in swimming speed during 

training supports the idea that fitness levels and per-

formance can be improved, including in highly skilled 

swimmers.

Competition results showed that performance lev-

els remained virtually unchanged between the two 

main competitions included in this study.

The lack of correlation with improved perfor-
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mance may also be due to the relative specificity of 

the 8x200m swim test when assessing performance in 

sprint swimming.

Сonclusions. The study of the relationships be-

tween data obtained during diagnostics, training and 

competitive results shows that testing is an informa-

tive means of monitoring changes in indicators of spe-

cial preparedness and training results. The results of 

this study indicate that current physiological testing 

of blood lactate levels is quite accurate in diagnosing 

changes in endurance performance in elite swimmers, 

but these measures are not fully related to competitive 

performance in sprint swimming.
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Abstract
Objective of the study was to identify the dynamics of S-adenosylmethionine, S-adenosylhomocysteine and methylation 
index in high-class biathletes at the stages of the preparatory period of the annual cycle.
Methods and structure of the study. Participants in the experiment are athletes of the Russian national biathlon team 
(n=23). Quantitative analysis of homocysteine precursors in blood samples of study participants was performed on an 
ultrafast liquid chromatography-mass spectrometer with triple quadrupole LCMS-8060 (Shimadzu, Japan).
Results and conclusions. The features of the dynamics of the concentrations of homocysteine precursors and the 
methylation index were studied within the preparatory period of the annual cycle of high-class biathletes. At the stages of 
the preparatory period of different orientation, intensity and specificity of the preparation means used, the frequency of 
occurrence of cases of a reduced level of the methylation index was revealed: at the general preparatory stage – 14,52%, at 
the special preparatory stage – 32,26%, at the pre-competition stage – 5,00%. It was established that the decrease in the 
methylation index during the training period under consideration is due to a shift in the direction of training loads towards 
high-intensity motor modes.

Keywords: methylation index, S-adenosylmethionine, S-adenosylhomocysteine, biathlon, preparatory period.

Introduction. Various physical exercises induce 

changes in circulating inflammatory RNAs and mi-

croRNAs previously proposed as biomarkers of heart 

disease [2]. Several studies have reported elevated 

levels of homocysteine (Hcy) in the blood of athletes 

in endurance sports [5, 7], which were negatively cor-

related with work time [3]. At the same time, there is 

no consensus regarding the effect of regular physi-

cal exercise on Hcy content due to the high variability 

of loads used by athletes in the annual training cycle, 

which differ in intensity, duration and modes of muscle 

work.

Hcy is a non-protein sulfur-containing amino acid, 

the increased concentration of which in plasma is a 

risk factor for cardiovascular diseases (CVD) caused 

by endothelial dysfunction, oxidative stress mecha-

nisms and inflammatory vascular processes [5]. Hcy is 

also associated with one-carbon metabolism and epi-

genetics through S-adenosylmethionine-dependent 

(SAM) DNA methylation [6], the product of which is 

S-adenosylhomocysteine (SAH), which can be trans-

formed to Hcy. The latter is converted into methio-

nine through the process of remethylation, followed 

by potential conversion to SAM, thus completing the 

methyl donor cycle. High bioavailability of SAM is nec-

essary for the synthesis of methyl compounds spent 

during training for recovery (DNA, adrenaline, ace-

tylcholine, carnitine, creatine) [4] and the synthesis 

of creatine phosphate, an energy source for muscle 

contraction [10]. SAH and its hydrolysis product, Hcy, 

are biological inhibitors of transmethylation. Because 

of this tightly coupled metabolism, biochemistry and 

medicine have considered SAM, SAH, and their ratio 

as an indicator of cellular methylation potential or ca-
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pacity index [8] and have proposed their use as sensi-

tive markers for CVD prognosis [10]. At the same time, 

studies aimed at studying the influence of high-inten-

sity physical activity performed by athletes as part of 

the training process on the dynamics of the levels of 

Hcy precursors and the methylation index have not 

been previously conducted.

Objective of the study was to identify the dynamics 

of SAM, SAH and the methylation index in high-class 

athletes specializing in CVS (using the example of bi-

athlon) at the stages of the preparatory period.

Methods and structure of the study. The experiment 

involved 23 athletes undergoing centralized training 

as part of the Russian men's national biathlon team 

(age – 25,29±3,20 years; body weight – 76,02±7,60 

kg; body length – 179,5±6,7 cm; relative content of 

muscle and fat mass, respectively, 51,58±1,59% and 

9,45±1,45%; MIC per kg of body weight – 69,61±6,65 

ml/min/kg. ). All participants were healthy; at least 24 

hours before the examination, they were prohibited 

from performing developmental loads of a cyclic and 

strength nature. The study was approved by the eth-

ics committee of the Federal Scientific Center VNIIFK 

(protocol No. 2 of April 1, 2021) and was conducted in 

accordance with the Declaration of Helsinki. The work 

was carried out within the framework of the state as-

signment of the Federal Scientific Center VNIIFK No. 

777-00001-24 (subject code No. 001-22/3).

Biochemical control was carried out at the stages 

of the preparatory period of the annual training cycles 

of athletes 2021–2023. Quantitative analysis of SAM 

and SAH in plasma was performed on an ultrafast liq-

uid chromatography mass spectrometer with triple 

quadrupole and external heated flow electrospray ion-

ization source LCMS-8060 (Shimadzu, Japan).

Results of the study and discussion. The average 

SAM concentration calculated at the stages of the 

preparatory period was in the range of 38,54±5,84 

ng/ml, which corresponds to the physiological norm 

for healthy untrained individuals [1]. Statistical analy-

sis did not reveal significant differences between the 

levels of SAM concentration in the plasma of highly 

qualified biathletes within the stages of the prepara-

tory period.

In the dynamics of SAH concentration on average 

for the group of biathletes during the training period 

under consideration, a more pronounced wave-like 

character was noted. The average group concentra-

tion of SAH at the end of the general preparatory stage 

(GPE) had a slight tendency to decrease, but did not 

reach a significant value. At the beginning of the spe-

cial preparatory stage (SPE) (in July), its value was the 

highest for the entire period and significantly higher 

than at the previous stage of preparation (April–June) 

and the pre-competition stage (PSE) (p<0,05). There 

was also a significant (p<0,05) increase in SAH dur-

ing preparation for the SPE. When moving from SPE to 

PSE, the concentration of SAH decreased, but only at 

the trend level (p>0,05). On average for the group, the 

methylation index at the beginning of the SPE (July) 

was significantly lower than the same parameter at 

the SPE and PSE (p<0,05), while no significant differ-

ences were found within the SPE itself (p>0,05). The 

methylation index in the middle of the EPE (August) 

was significantly lower relative to the values measured 

at the end of the EPE (June) and at the ESE (October) 

(p<0,05).

As part of the OPE of the annual cycles under 

consideration, athletes performed physical ex-

ercises mainly in a low-speed motor mode under 

normoxic conditions. Starting from the second half 

of the stage (from June), the specificity of the ex-

ercises gradually increased, determined by the de-

gree of their similarity to the competitive movement 

in the mode of muscle work, and the proportion of 

exercises simulating individual phases of the com-

petitive movement and performed with increased in-

tensity of muscle effort increased. During the SPE, 

the specificity of the muscle work mode in exercises 

biomechanically similar to competitive exercises in-

creased even more: from low-speed, high-intensity 

to high-speed, high-intensity modes, simulating 

competitive and super-competitive motor modes of 

muscle work. In September, the final month of SPE, 

the intensity of the muscle work regime reached its 

maximum, with high-intensity exercises performed 

under hypoxic conditions.

The identified features of the dynamics of SAH con-

centration and methylation index in biathletes in terms 

of the training loads performed, differing in the modes 

of muscle work, allow us to conclude that the use of 

variants of low-speed modes of work – low-intensity 

and high-intensity – in the OPE does not entail a de-

crease in the functional capabilities of the cardiovas-

cular system. A shift in the direction of training loads 

towards high-intensity motor modes, characteristic of 

SPE, leads to an increase in SAH concentration and a 

decrease in the methylation index.

Previous studies have found that a decrease in the 

methylation index to 4,4 and below is associated with 
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oxidative stress and impaired endothelial nitric oxide 

synthesis [9]. Using this criterion as a grouping vari-

able when conducting frequency analysis in our pilot 

study, it was possible to identify differences between 

the stages of the preparatory period in the frequency 

of occurrence of cases of decreased methylation in-

dex in this group of biathletes: in the OPE – 14,52%, in 

the SPE – 32,26% , on PSE – 5,00%. Taken together, 

the features of the dynamics of the methylation index 

identified in the study with changes in the direction 

and intensity of the load at the stages of preparation 

allow us to consider this indicator as one of the mark-

ers of the functional state of the CVS of athletes of the 

central nervous system.

A decrease in the cardiorespiratory performance of 

athletes with a shift in the direction of training loads 

could theoretically be associated with the accumula-

tion of SAH. By causing feedback inhibition of SAM-

dependent methyltransferases, an increase in SAH 

concentration can affect the pattern of DNA methyla-

tion and gene expression, as well as induce apoptosis 

in endothelial cells [11], contributing to a decrease in 

the functionality of the cardiovascular system under 

the influence of high-intensity cyclic loads localized in 

this area. preparation stage.

Сonclusions. For the first time, a quantitative 

determination of the concentrations of SAM and 

SAH in the plasma of high-class biathletes was car-

ried out, the methylation index was calculated, and 

differences in the nature of the dynamics of indica-

tors of this complex were identified within the pre-

paratory period of the annual cycle. It has been es-

tablished that a decrease in the methylation index at 

the stages of the preparatory period is associated 

with a shift in the direction of training loads towards 

high-intensity motor modes.
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Abstract
Objective of the study was to assess the level of personal anxiety, self-esteem and the state of mental reliability of young 
basketball players.
Methods and structure of the study. The basis for the study was the Olympic reserve sports school «Kupchinsky Olym-
pus» in the Frunzensky district of St. Petersburg (hereinafter referred to as «Olympus»). 10 girls born in 2009 of the training 
stage group (sports specialization stage) «Olympus» took part in the survey. To conduct the study, two Spielberger ques-
tionnaires were used.
Results and conclusions. The results of the first survey (Study of situational anxiety) showed that a high level of anxiety 
was detected in 40% of respondents, 40% had an average level of anxiety, and 20% had a low level of anxiety. The results of 
the second questionnaire (Self-Assessment of Anxiety) did not reveal a low level of anxiety among players in general, 60% of 
girls were identified with an average level, and 40% with a high level of anxiety. The average level of mental reliability for the 
four components was determined as follows: a reduced level of reliability compared to the average data for 20% of respon-
dents, an average level for 40%, and an increased level of reliability for 40% compared to the optimal data.

Keywords: research, mental reliability, anxiety level, emotional stability.

Introduction. The concept of «readiness for com-

petitive activity» is more often considered as a syn-

thesis of physical, functional, technical, tactical and 

mental components of readiness (N.S. Bezrodnaya, 

Yu.M. Bludov, V.V. Ivanov, G.I. Mokeev, N.N. Pilyuk, V.A. 

Plakhtienko).

In psycho-emotional readiness, the determining 

components are most often the level of the athletes 

anxiety and his mental reliability. Anxiety is an indi-

vidual psychological feature that manifests itself in a 

persons tendency to experience frequent and intense 

anxiety. In sports, anxiety determines the individual 

sensitivity of an athlete to competitive stress. As a per-

sonality trait, it characterizes, to one degree or anoth-

er, a tendency to experience apprehension and fear 

in most situations. An athlete’s anxiety is associated 

with the expectation of social consequences of his 

success or failure (V.L. Marishchuk, Yu.M. Bludov, V.A. 

Plakhtienko, L.K. Serova). The state of anxiety arises 

in connection with significant competitive situations. 

To determine the optimal level of situational anxiety 

under competition conditions, it is necessary to com-

pare data on the pre-competition level of anxiety with 

successful performance. The optimal level of pre-

competitive anxiety can also be identified in a repro-

ductive way, by asking the test athletes to reproduce 

in quantitative assessments the state that they experi-

enced before their most successful performance.

Mental reliability, considered as the stability of 

the functioning of basic mental mechanisms in dif-

ficult competitive conditions, consists of a number 

of components: competitive emotional stability, self-
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regulation, motivational and energetic component, 

stability and noise immunity. Each of the components 

of mental reliability is characterized by a set of typi-

cal indicators (M.A. Deryabina, E.S. Vorobyova, V.D. 

Popov). Indicators of competitive emotional stability 

are the nature, intensity and duration of pre-compet-

itive and competitive emotional arousal and its fluc-

tuations, the degree of its influence on the nature of 

the performance, etc. Indicators of self-regulation: 

the ability to correctly recognize and evaluate one’s 

emotional state, the ability to influence it in particular 

through verbal self-orders, the ability to reorganize in 

the face of struggle, the development of self-control 

over one’s actions, etc. Indicators of the motivational 

sphere: love for sports in general and for one’s own 

type of sports activity, desire for any form of competi-

tive struggle, dedication in training and competitions, 

etc. Indicators of stability and noise immunity: stability 

of the internal functional state, stability of motor skills 

and sports equipment, immunity to the effects of vari-

ous types of interference, etc. (V.L. Marishchuk, Yu.M. 

Bludov, V.A. Plakhtienko, L.K. Serova).

Objective of the study was to assess the level of 

personal anxiety, self-esteem and state of mental reli-

ability of young basketball players.

Methods and structure of the study. The basis 

for the study was the Olympic reserve sports school 

«Kupchinsky Olympus» in the Frunzensky district 

of St. Petersburg (hereinafter referred to as «Olym-

pus»). 10 girls born in 2009 of the training stage group 

(sports specialization stage) «Olympus» took part 

in the survey. To conduct the study, two Spielberger 

questionnaires were used. Charles Spielberger’s first 

questionnaire consists of two subscales: measuring 

anxiety both as a personality trait and as an emotional 

state. The second questionnaire examines the state 

of anxiety that arises in connection with significant 

competitive situations and is measured using a self-

esteem scale. Also, to determine mental reliability, a 

questionnaire developed by V.E. Milman, an employee 

of the research institute, was used.

Results of the study and discussion. In the di-

rection of «Studying the state of situational anxiety» 

(Figure 1), it was found that only two players have a 

low level of anxiety, four basketball players have an 

average level of anxiety, and four have a high level of 

anxiety. Two girls with low levels of anxiety answered 

«Exactly», that they are calm, do not feel regret and 

feel good. Female basketball players with average lev-

els of anxiety equally stated that they were not nervous 

or excited, but they were worried about possible fail-

ures. Four girls with high levels of anxiety responded 

that they were tense, worried about possible failures, 

and also that they were nervous.

Figure 1. Self-esteem scale for situational anxiety

Research in the area of   «Assessing the level of 

personal anxiety» (Figure 2) has shown that no one in 

the team has a low level of anxiety at all, which is very 

alarming. We were interested in which of the 20 ques-

tions the respondents answered exactly the same. As 

a result, six female basketball players with an average 

level of anxiety unanimously answered that they are 

balanced, but sometimes lack self-confidence. Four 

girls with high levels of anxiety stated that they were 

very worried about the anticipation of difficulties, they 

got tired quickly and could cry easily.

Figure 2. Personal self-esteem scale

An assessment of the mental reliability of the Olym-

pus team players showed the following (see table).

For the first component of the СES (competitive 

emotional stability, the range of scores is from 12 to 5 

points), all girls have a reduced level of reliability com-

pared to optimal data.

For the second component of SR (self-regulation, 

rating range from 10 to 6 points), three girls had a re-

duced level of reliability compared to the average data, 

four had an average level, and three had an increased 

level of reliability compared to the optimal data.
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For the third component of M-E (motivational-en-

ergetic component, the range of scores is from 10 to 

7 points), five girls have a reduced level of reliability 

compared to the average data, one has an average 

level, and four have an increased level of reliability 

compared to the optimal data.

For the fourth component St-N (stability-noise im-

munity, rating range from 6 to 3 points), three girls 

have a reduced level of reliability compared to the av-

erage data, one has an average level, and six have an 

increased level of reliability compared to the optimal 

data.

Сonclusions. It has been established that a level 

of high anxiety and a reduced level of mental reliabil-

ity is present in almost half of the team’s players, but 

athletes with such indicators should be given special 

attention, especially when preparing for important 

tournaments. It is known that during competitions, 

especially at a high level, the intensity of emotional 

stress is very high, and it is not easy for young basket-

ball players to cope with this condition. The emotional 

background has a significant impact on performance 

in basketball, and, despite a high level of physical and 

technical preparedness, a player may not be able to 

cope with emotions. In this regard, based on the re-

sults of the survey, we can recommend to the mentors 

of our respondents psychological and pedagogical 

support for athletes during competitions in order to 

develop adaptation to stressful situations in competi-

tions and teach them to control their condition in im-

portant games.
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Assessments of the mental reliability of the Olimp team players
Player Components of Mental Reliability

СES SR M-E St-N

1 -7 -2 +4 +1

2 -3 +3 -1 +1

3 -15 0 1 -2

4 -8 -1 2 1

5 -7 0 -1 -6

6 -6 -1 0 0

7 -8 2 1 1

8 -15 0 -1 -2

9 -4 0 -1 2

10 -11 1 -4 1

Note. A score of 0 points corresponds to the average level of mental reliability; a score with a “-” sign indicates a decrease in the level 
of reliability for this component compared to the average data; a rating with a “+” sign indicates an increased level of expression of one or 
another component of mental reliability compared to the average.
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Introduction. When forming a particular active 

posture and stability in space, the necessary tension 

of the skeletal muscles that carry out the anti-gravity 

function of the body is of great importance. Maintain-

ing the balance of the body and its individual parts 

is one of the criteria for the physical condition of the 

body, since a certain stability requires the develop-

ment of the musculoskeletal system necessary to per-

form appropriate efforts and timely redistribution of 

the tone of body segments [1-3].

In children with cerebral palsy at the early stage 

of the disease, disturbances in muscle tone are ob-

served, which lead to limitation of the child’s func-

tional capabilities, ultimately creating a motor deficit. 

Uneven muscle tension leads to disturbances in the 

shape of the body, the proportions of its elements 

and asymmetry, which is one of the main causes of 

motor disorders in children with cerebral palsy. If 

children have spastic tensions of variable tone due to 

athetosis or cerebellar disorders, not only the struc-

ture of movement in space changes, but also the 

shape, direction, amplitude, which distorts the spa-

tial structure of the child’s movement and interferes 

with its further development [4, 5]. Shortening or 

lengthening a muscle reduces the force of contrac-

tion, leading to mechanical failure. Over time, patho-

logical attitudes are formed, leading to the formation 

of contractures, subluxations and dislocations of the 

joints [6, 7]. Children with cerebral palsy can remain 

in a certain position for a long time, so it is neces-

sary to know the state of their muscle tone in order 

to understand the process of formation of the mus-

culoskeletal system during the period of growth and 

development of the child.
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Abstract
Objective of the study was to identify changes in muscle tension in body segments in children with cerebral palsy for an 
objective analysis of the state of their motor system and the search for effective methods of pedagogical influence on the 
muscular system in the process of rehabilitation measures.
Methods and structure of the study. Children from 6 to 14 years old with a diagnosis of cerebral palsy of varying severity 
took part in the scientific work. Children were distributed according to the levels of development of gross motor functions on 
the GMFCS scale. Muscle imbalance, their symmetry, as well as the degree of tension in the muscles of the face, back, back 
and front of the legs were measured. The studies were carried out using the MES 9000 EMG computer diagnostic system.
Results and conclusions. An uneven distribution of muscle tension in the muscle segments of the face and body was re-
vealed, predominantly on the left side (from 34 to 160 mV) in both boys and girls diagnosed with cerebral palsy. Tension of 
the tibialis muscle of the left leg was noted, which was 135,2 mV and strong tension of the calf muscles of both the left (158,4 
mV) and right legs (143,4 mV) with support compensation on the toe of the left leg (60%). Diagnosis of muscle tension and 
identification of the developmental features of skeletal muscles in children with cerebral palsy is a necessary condition for 
an objective analysis of the state of their motor system and the search for effective methods of pedagogical influence on the 
muscular system in the process of rehabilitation measures.

Keywords: cerebral palsy (CP), muscle tension, asymmetry, body segments, postures.
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Objective of the study was to identify changes 

in muscle tension in body segments in children with 

cerebral palsy for an objective analysis of the state of 

their motor system and the search for effective meth-

ods of pedagogical influence on the muscular system 

in the process of rehabilitation measures.

Methods and structure of the study. Children 

from 6 to 14 years old with a diagnosis of cerebral pal-

sy of varying severity took part in the scientific work. 

Children were distributed according to the levels of 

development of gross motor functions on the GMFCS 

scale. Muscle imbalance, their symmetry, as well as 

the degree of tension in the muscles of the face, back, 

back and front of the legs were measured. The studies 

were carried out using the MES 9000 EMG computer 

diagnostic system, which monitors and processes in-

dicators of muscle tension from superficial muscles 

and measures the activity of each muscle 240 times 

per second. The static test asymmetry indication in-

dicates the percentage of imbalance between the left 

and right sides of the body, how their values   differ, and 

which side has higher activity.          

Results of the study and discussion. It has been 

shown that in children with cerebral palsy, with various 

changes in body position, the facial muscles of the face 

of varying degrees of severity are strongly tensed. This 

is due to the lack of coordination of various receptors 

that communicate between the vestibular, visual ana-

lyzers and analyzers of musculoskeletal sensitivity. It 

was revealed that different degrees of muscle tension 

of the masticatory and cleidomastoid muscles (44,6-

147 mv) lead to left-sided asymmetry of the face and 

tilt of the head to the left, resulting in instability of the 

spine and limbs in static conditions. Severe tension in 

the temporal and masticatory muscles does not allow 

the mouth to be completely closed and chewing fully, 

which usually occurs in children at level 5 on the GM-

FCS scale. In addition, severe tension in the temporal 

and masticatory muscles can lead to facial numbness 

and even mild deafness. In table Figure 1 shows the 

values   of facial muscle tone in children diagnosed with 

cerebral palsy.

Studies have shown that maintaining a vertical pos-

ture when standing in children with cerebral palsy is 

achieved at the cost of muscle efforts that exceed the 

norm by an average of 30% of the maximum. Asym-

metrical tension of body segments relative to their axis 

leads to muscle imbalance, poor posture (either hy-

perlordosis, or kyphosis, or displacement to the side, 

i.e. scoliosis).

 In all groups of children diagnosed with cerebral 

palsy, left-sided body tension was detected, especially 

in the upper part of the trapezius muscle: in boys 46,4-

136,5 mv, in girls 84-160 mv, with backward rotation of 

the shoulder girdle, with left-sided tension in the mid-

dle bundles of the trapezius muscle and asymmetry 

from 51 to 87% of cases. Strong tension is observed in 

girls of GMFCS level 5 in the area of   the lower fascicle 

of the trapezius muscle with the greatest tone of 159 

mV. Excessive tension of the latissimus dorsi muscle 

(184,2 mV) on the left, with minimal right-sided asym-

metry (21% of cases) and a tension of 130 mV, causes 
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Table 1. Muscle tone (mv) of the face in children diagnosed with cerebral palsy

Level 
GM-
FCS

Indicators

Frontalis muscles 
(frontalis)

Temporalis muscles 
(Anterior temporalis)

 Chewing 
muscles(Masseter)

Cleidomastoid 
muscles (Sternoclei-

domastoid)
Left Right Left Right Left Right Left Right

Boys

I   Х–    ± σ 61,0±43 31,0±3,9 52±54,7 41±57,4 44,6±43,7 21,8±30,5 32,4±47,6 19,0±19

II   Х–    ± σ 90,2±86 80,9±84 110,6±106 125±99,7 119,0±109 82,0±93,5 116,1±111 53,4±68

III   Х–    ± σ 67,5±65 75,1±57 81,1±99 150±91 114,6±93 61,6±63,2 94,4±86,1 44,8±46,5

IV   Х–    ± σ 70,6±52 77,6±58 114,5±83 112,1±94 147,2±94 83,3±67 129,1±92,6 54,1±65

V   Х–    ± σ 55,41±66 58,4±59 98,90±12 165±123 120,3±110 50,9±78,3 78±72,45 27,7±33

Girls

I   Х–    ± σ  75,8±88 37,2±33 66,9±91 59,0±81 47,7±79,7 44,9±69,6 50,3±82 29,7±32,0

II   Х–    ± σ  96,6±90 82,1±86 119,5±79 127,8±96 112,8±81 57,7±69,6 106±81 48,3±59,7

III   Х–    ± σ 72 ±86 81,5±86 138±121 210±103 134±98,5 90,6±84,1 99±86 51,9±64,3

IV   Х–    ± σ  32 ± 46 78,3±77 112,5±119 122,4±114 116,3±109 76,6±75,8 76,4±78 34,2±44,1

V   Х–    ± σ 96±110 139±105 137±133 170,9±121 161±101 117,1±98,8 123±89 29,8±8,6
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its shortening. In this case, the spine begins to deviate 

from its axis and bend forward, which leads to a dis-

placement of the pelvis. As a result, not only the back 

suffers, but also the internal organs.

Increased muscle tone and asymmetry (from 50 to 

70%) in the upper bundles of the trapezius and latis-

simus dorsi muscles is observed in all children with 

cerebral palsy, more predominantly on the left than on 

the right, both in boys and girls, which is reflected in 

table 2.

In all children with cerebral palsy, tension in the 

left calf muscle was also detected, especially in chil-

dren of GMFCS levels 2-5 (123-159 mV), the cause 

of which is shortening of the iliopsoas muscle. In level 

4 boys, the greatest tension in the calf muscle of the 

left leg is 162 mV, and in level 5 girls it is 145,2 mV. The 

highest level of tension in the gastrocnemius muscle 

of the right leg was observed in boys at GMFCS level 

2 and was 120 mV, and in girls at level 5 – 199,2 mV. 

The tension of the tibialis muscle with an asymmetry 

of 63% and the tension of the calf muscles (mainly 

the left leg) is 159 mV for boys, 199,2 mV for girls), 

table 3.

Body imbalance in children with cerebral palsy 

leads to increased tone and asymmetry, as a result of 

which vicious positions of the body and limbs persist 

for a long time, forming secondary changes in mus-

cles, bones and joints and the occurrence of contrac-

tures and deformities, which further complicates the 

development of motor skills and stability in life. space. 

It is believed that with an increase in muscle tone in 

the lower extremities, a pathological equinus posi-

tion (equinus deformity) of the feet is formed, which 

is caused by an increase in flexor tone and immature 

support [1, 2].

Сonclusions. Specific approaches to the forma-

tion of motor skills in children with cerebral palsy de-

pend on which muscle groups or body segments are 

affected by spastic manifestations and the degree of 

their severity.

ADAPTIVE PHYSICAL CULTURE AND SPORT

   Table 2. Muscle tone (mv) of the body in children diagnosed with cerebral palsy

Level 
GMFCS

Indicators

Upper trapezoidal 
beam 

(Splenius Capitus)

Scapular bundle 
of trapezoid 

(Upper Trapezius)

Middle beam trap-
ezoidal (Middle 

Trapezius)

Lower trapezoidal 
beam 

(Lower Trapezius)

Latissimus muscle 
(Latissimus Dorsi)

Left Right Left Right Left Right Left Right Left Right

Boys

I   Х–    ± σ 46 ±44 34±19 47,7±38 40,7±32 59±43 55,2±49 58±46 46,7±40  55,9±61 49,6±71

II   Х–    ± σ 137±100 106±91 120,7±92 69,8±64 99,0±83 83,0±67 128±102 90,6±75 113±99 76,1±75

III   Х–    ± σ 107±104 64,5±60 95,1±82 70,8±68 116±96 76 ±85 106±94,3 84±79,8 109±86 89,1±72

IV   Х–    ± σ 120±95 101±87 114±77 69,9±76 115±86 59 ±62 117,2±72 59,7±45 119±104 68,0±69

V   Х–    ± σ 102±84 76±77 94±84 58±64 139±92 95±72 106±102 79,5±79 109±91 66±66

Girls

I   Х–    ± σ  84±92 79,6±85 70,3±76 51,1±71 56,0±71,2 38,9±41,3 54,9±69  41,0±43 60,6±73 44,2±50,3

II   Х–    ± σ 129±102 91±88 89±80 65±54 89±64 45,6±51 102±69 56±54 102±84 77,4±79

III   Х–    ± σ 154±93 100±78 119±103 87±66 89±69 73,5±55  132±79,5 89±53 127±74 119±64

IV   Х–    ± σ 90±79,5 63±77 68,2±76 72,7 78,7±66 62,9±59  104,8±59 44,9±54 76,7±74, 40±49

V м 160±119 130±124 167±113 112±97 173±121 105± 93 159±135 136±117  184±122  129,5±97

Table 3. Muscle tone (mv) of the anterior and posterior surfaces of the legs in children with cerebral palsy

Level  
GMFCS

Boys Girls

Indicators
 Tibial (Tibialis Anterior) Calf muscle  

(Gastrocnemius)
 Tibial (Tibialis Anterior) Talf muscle  

(Gastrocnemius)
Left Right Left Right Left Right Left Right

I   Х–    ± σ 53,7±68 49,7±63 60,9±68,5 42,8±50,3 62±87,4 51,5±70,3 46,2±55 48,6±76

II   Х–    ± σ 123±106 77,9±90 113,7±115 120,3±95 108±75,8 76,4±73,7 93,7±76,3 134,1±98

III   Х–    ± σ 159±93 100,3±87 141±91,4 76,6±70,8 159±92,5 100,3±87,3 76,6±71 141±91,4

IV   Х–    ± σ 141±113 101±90,5 162±62,5 64,9±61,0 213±86 183±130 101,9±133 185,9±31,1

V   Х–    ± σ 159±93 100,3±87 141±91,4 76,6±70,8 185±129 115,4±114 145,3±82 199,2±168
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Body imbalance is caused by dysregulation of 

muscles due to changes in the functioning of body 

segments. The muscle segments of the face, back 

and legs have different tensions depending on the 

level of development of motor skills on the GMFCS 

scale and the reflex adoption of various body posi-

tions.

Diagnosis of the stability of muscle tension and 

identification of its characteristics in children with ce-

rebral palsy is a necessary condition for an objective 

analysis of the state of their motor system and the 

search for effective methods of pedagogical influence 

on the muscular system in the process of rehabilitation 

measures.

The work was carried out within the frame-

work of the state assignment of the Federal State 

Budgetary Institution Federal Scientific Center 

VNIIFK No. 777-00001-24-00 (subject code No. 

001-24/2).

References 

1. Blyum E.E. Biomekhanika. Metody vosstanov-

leniya organov i sistem. M: Eksmo publ., 2020. 

208 p.

2. Vasilyeva L.F. Prikladnaya kineziologiya. Voss-

tanovleniye tonusa i funktsiy skeletnykh myshts. 

M.: Eksmo publ., 2019. 303 p.

3. Gross N.A. Pokazateli opornoy funktsii stopy v 

vertikalnom polozhenii tela u detey s dvigatelny-

mi narusheniyami. Teoriya i praktika fizicheskoy 

kultury. 2018. No. 11. pp. 33-35.

4. Gross N.A., Sharova T.L. Issledovaniye funkt-

sionalnoy prisposoblennosti i ustoychivosti or-

ganizma pri prinyatii vertikalnoy pozy detey s 

DTSP. Detskiy tserebralnyy paralich i drugiye 

narusheniya dvizheniya u detey. Proceedings In-

terdisciplinary Scientific and Practical Congress. 

M., 2018. 63 p.

5. Mitskevich V.A. Ortopediya pervykh shagov. M: 

Laboratoriya znaniy. 3rd ed., 2018. 328 p.

6. Slesarev S.P. Vrozhdennaya i priobretennaya 

funktsionalnaya nedostatochnost myshts i svya-

zochnogo apparata. Ortopediya, travmatologi-

ya, protezirovaniye.  1981. No. 9. pp. 33-36.

7. McIntosh J. E., Bogduk N., & Pearcy M. J. 

(1993). The effects of flexion on the geometry 

and actions of the lumbar erector spine. Spine, 

18, 884-893. 

ADAPTIVE PHYSICAL CULTURE AND SPORT



39http://www.tpfk.ru

Sports activity as a means 
of forming anti-stress resistance of students 

in an educational environment

Corresponding author:  spiridonov-ev@ranepa.ru

Dr. Hab., Associate Professor E.A. Spiridonov1

PhD, Associate Professor A.O. Mironov1

Dr. Hab., Professor O.E. Ponimasov1

PhD, Associate Professor E.G. Saiganova1

1The Russian Presidential Academy of National Economy 
and Public Administration, Moscow  

Introduction. Modern society is characterized by 

a complex multicomponent structure, which continu-

ously changes depending on the social needs of the 

individual. The development and transformation of so-

ciety is due to the rapid modernization of technology, 

which requires a new quality of labor resources.

One of the main requirements for specialists em-

ployed in various sectors of the economy is high re-

sistance to stress, characterized by an integral mani-

festation of personal qualities that ensure the ability to 

withstand emotional, intellectual and physical stress 

without negative consequences for the health of the 

employee and others. Among the wide range of quali-

ties that determine stress resistance, one can high-

light emotional stability, adaptability of thinking and 

self-regulation [5].

Having the necessary set of personal qualities in a 

person to withstand the challenges of modern civiliza-

tion is critical for maintaining mental health, success-

ful social adaptation and achieving personal goals [2].

Since higher education is the foundation for the re-

production of human capital, the search for effective 

tools for developing stress resistance in students be-

comes a strategic task in the new conditions of tech-

nological innovation [1].

The formation of stress resistance occurs through-

out a person’s life, however, at student age this pro-

cess is the most targeted and pedagogically con-

trolled [3, 4].

Objective of the study was to increasing stress 

resistance of students on the basis of the development 

of emotional stability, adaptability of thinking and self-

regulation in the process of zonation sports activities.

Methods and structure of the study. The study 

involved management students aged 19,5±0,5 years, 

regularly attending sports clubs (47 people), and stu-

dents not involved in sports (29 people).

The research program for studying students' reac-
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Objective of the study was to increasing stress resistance of students on the basis of the development of emotional 
stability, adaptability of thinking and self-regulation in the process of zonation sports activities.
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tions to various external stimuli is focused on identify-

ing the potential of sports activities, which, with appro-

priate pedagogical support, contribute to increasing 

personal self-esteem and the ability to manage stress, 

leveling its consequences.

The study was carried out in two stages. As part 

of the first stage, a rapid diagnosis of stressful condi-

tions was carried out according to the method of K. 

Schreiner (1993), which makes it possible to deter-

mine the characteristics of the experience of stress, in 

particular, the degree of self-regulation and emotional 

lability in stressful situations. The technique is adapted 

for students of the appropriate age. The measurement 

was carried out on a 100-point rating scale: high level 

of stress resistance (0-29), average level of stress re-

sistance (30-50), low level of stress resistance (51-

100).

At the second stage, the relationship between the 

impact of sports activity factors and the contribution 

of various qualities of students to resistance to stress-

ful situations in the educational process and student 

life was analyzed. The psychophysical effects of train-

ing are aimed at increasing the psychological intensity 

of sports training and competition, achieved through 

physical activity of increased intensity. The effective 

effectiveness of the model was assessed by the dy-

namics of growth of biological prerequisites for stress 

resistance of students: the degree of exposure to 

stress, self-regulation, emotional lability, level of sub-

jective control, level of anxiety. The diagnostic com-

plex includes: the Spielberg-Khanin self-assessment 

method, the Eysenck test questionnaire, the R. Cat-

tell multifactorial personality study method, the K. 

Schreiner stress diagnostic method, the SAN test of 

psycho-emotional reaction to stress.

The statistical software package Statistica 6.0 was 

used to calculate the main indicators characterizing 

the reliability of the pedagogical impact in the research 

process.

Results of the study and discussion. Analy-

sis of the results of testing students for stress resist-

ance indicates that the majority of young people cope 

relatively well with the impact of stress factors in the 

educational environment, which indicates the posi-

tive influence of the process of university psycho-

logical education, family and other aspects of life. In 

the context of the formation of a set of qualities that 

contribute to the effective counteraction of negative 

external stimuli, the high importance of sports activity 

in increasing the level of stress resistance of students 

has been established.

The peculiarities of sports activities determine the 

launch of physiological mechanisms that allow one to 

effectively withstand stressful situations in the educa-

tional process and the life of the university.

The most important physiological mechanism of 

schoolchildren’s physical activity, which allows them 

to successfully withstand various types of stress, is 

the production of endorphins, which help reduce pain, 

improve mood and improve the emotional state. Sys-

tematic sports activities lead to an improvement in bi-

ological prerequisites and, as a result, strengthen the 

emotional stability of students to external challenges 

of the social environment.

The ability of young people to transition to an in-

tegral format of mastering sports and technical skills, 

developing physical qualities and improving personal-

ity traits, determined by its physiological characteris-

tics and expanding the possibilities of emotional regu-

lation of the general mental state, has been noted. The 

possibilities of additional use of resources of training 

and competitive activity are manifested in overcoming 

negative reactions to the consequences of the intro-

duced large-scale requirements on the part of edu-

cational activities, which is confirmed by a decrease 

in anxiety to 35,7 ± 9,8 points; emotional lability up to 

11,4±0,5 points. At the same time, expanded abili-

ties for self-regulation, adequate to the demands of 

educational activities, cause a positive reaction in the 

psychophysiological and socio-psychological state 

of students, which is manifested in an increase in the 

SAN index to 7,8±0,7 points.

MOTOR ACTIVITY OF THE POPULATION

Indicators of personal characteristics of students based on the results of the training process

Indicator Before After t p

SAN Index, point 30,7±5,7 45,0±3,4 2,6 < 0,05

Ability of self-regulation, point 53,0±0,8 63,8±1,3 2,8 < 0,05

Emotional lability, points 16,3±0,7 11,4±0,5 3,6 < 0,05

Subjective control level, point 5,3±0,7 7,1±0,5 4,3 < 0,05

Level of anxiety, point 48,0±13,4 35,7±9,8 2,6 < 0,05



41http://www.tpfk.ru

The distribution of adequate resources of sports 

training activities across the stages of sports training 

(mastering the basic fundamentals of a sport - initial 

sports specialization - achieving readiness at the 

level of sports categories) within the optimal bound-

aries of physical activity leads to the deployment of 

processes of searching for a balance between the 

tone of the sympathetic and parasympathetic nerv-

ous systems, which is the basis for the development 

of personal characteristics that determine students 

resistance to stress. The cumulative effect of the 

positive influence of sports training activities was 

expressed in the activation of psychological meth-

ods and mechanisms of emotional regulation as a 

kind of regulator of the individual activity of the stu-

dents personality.

The use of the rank correlation method made it 

possible to establish a significant correlation be-

tween stress resistance and the SAN index (0,578), 

the ability to self-regulate (0,476), and the level of 

subjective control (0,556) and a negative correlation 

with emotional lability (0,458) and the level of anxiety 

(0,632).

Resistance to stressful factors in the educational 

environment was achieved due to an increase in affec-

tive tolerance and its relationship with the emotional 

characteristics of the individual (0,568), the use of 

psychoregulatory training in preparation for compe-

titions (0,494) and the ability to verbalize emotional 

states (0,537). The dependence of stress resistance 

on the mastered competencies of sports and recrea-

tional activities sets guidelines for personal charac-

teristics and health-saving strategies, which, when 

implemented sustainably in the context of educational 

activities, help improve the biological prerequisites for 

students’ stress resistance.

Сonclusions. The anti-stress strategy for imple-

menting educational activities updates the methodol-

ogy for the development of psychophysiological and 

socio-psychological characteristics that determine 

emotional stability, mobility of nervous processes, 

strength of the nervous system, type and direction of 

behavioral reactions during stress.

The system of sports and recreational activities, 

being a projection processing model of educational 

activity, has a high formative potential in achieving 

stress resistance based on the development of sub-

jective control and the ability for self-regulation of stu-

dents.
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Introduction. Digital transformation of various 

sectors of the economy, social sphere, including the 

sphere of health-improving physical culture (HPC), is 

defined by the Decree of the President of the Russian 

Federation of July 21, 2020 No. 474 «On the nation-

al development goals of the Russian Federation for 

the period up to 2030» as one of the priority national 

development goals of the Russian Federation [2, 9]. 

However, despite the rapid development and mass 

distribution of digital wearable devices with the func-

tion of continuous heart rate monitoring with sufficient 

accuracy, most modern methods and approaches to 

standardizing physical activity do not take into ac-

count the data of all daily activity [5, 6, 7, 10, 11]. At 

the same time, the HPC emphasizes the importance of 

determining personalized standards of physical activ-

ity, since it is standardization that ensures the health 

effect of the load of those involved in physical culture, 

on the one hand, and the effectiveness of training, on 

the other. Personalized standards of health-improving 

physical activity contribute to effective training, while 

an insufficient standard does not bring the expected 

effect, and an excessive standard has a negative im-

pact [1, 4]. Therefore, there is a need for personalized 

standardization of physical activity for those involved 

in OFC. In this case, a person involved in OFC is un-
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Objective of the study was to substantiate digital monitoring of the exerciser’s heart rate as a tool for determining person-
alized physical activity standards.
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derstood to be an adult who has no contraindications 

to exercise, who is engaged in (or plans to engage in) 

organized physical activity for the purpose of improv-

ing health, creating an optimal background for life, in-

creasing the body's resistance to various factors and 

prolonging active longevity [1, 4, 5, 7, 10, 11]. When 

determining personalized standards of physical activi-

ty for those involved in OFC, the functional capabilities 

of their body should be taken into account. In practice, 

heart rate (HR) is the most common indicator of the 

body's response to physical activity [1, 4, 5, 7, 10, 11]. 

«Smart» watches (fitness bracelets) allow you to col-

lect heart rate data throughout the day (usually using 

an optical sensor using the plethysmography method) 

[12, 13]. Having information about all the daily motor 

activity of the person involved - the entire set of heart 

rate for the day, you can determine his personalized 

physical activity standards.

Objective of the study was to justify digital moni-

toring of the exerciser's heart rate as a tool for deter-

mining personalized physical activity standards.

Methods and structure of the study. The analysis 

of the daily heart rate data showed that they belong 

to the type of non-Gaussian data (there are also un-

related and Gaussian data), for which the central limit 

theorems and the law of large numbers do not work. In 

mathematical statistics, non-Gaussian data are stud-

ied and processed within the framework of the theory 

of rank analysis developed by Professor B.I. Kudrin for 

non-Gaussian systems of various types [3, 8]. There-

fore, it seems promising to use the tools of rank analy-

sis in the theory of OFC in order to study the totality 

of heart rate data and further determine the norms of 

physical activity for those engaged in OFC [5, 6, 7, 10, 

11]. To implement the tools of rank analysis, it is nec-

essary to consider daily heart rate measurements as a 

system of human body conditions.

Results of the study and discussion. Let's con-

sider the body of a person engaged in physical fitness 

as a system. The property of such a system is to trans-

form the energy of food into the energy of the life of 

the person engaged in physical fitness. The indicator 

of the system is energy expenditure associated with 

energy exchange in the process of the life of the per-

son engaged in physical fitness. The parameter of the 

system is the equivalent of calories - heart rate [1, 4]. 

Taking into account digitalization, it is proposed to 

replace the concept of HR with the minute heart rate 

(MHR) - this is one reading of the arterial pulse of an 

adult in the process of his life, taken on the radial ar-

tery by the method of plethysmography using an opti-

cal sensor and measured in the number of heartbeats 

per minute. One state of the system is understood 

as one measurement of MHR. Accordingly, there are 

1440 such states per day.

Thus, the system of states of the human body 

(SSOC) is understood as the daily totality of the Min-

istry of Emergency Situations in the course of life of a 

person engaged in OFC. Figure 1 shows the life cycle 

of the data of the Ministry of Emergency Situations in 

the SSOC. 

Fig. 1. The life cycle of the data in the SSOC    

 After measuring the MCHS, the calculated para-

metric complex (RPC) is an interconnected set of 

parametric data of the MCHS formed by the results of 

measuring the MCHS, reflecting from the quantitative, 

qualitative, and dynamic sides the functional proper-

ties of both one state individually and the system of 

states of the human body as a whole. An element of 

the RPC is the MOE database (Fig. 2). Further pro-

cessing of MOE data, their analysis, interpretation and 

definition of personalized norms is carried out within 

the framework of the technology of rationing physical 

activity of the OFC (Fig. 3). 

According to the results of the technology, person-

alized values of physical activity standards for three 

levels of training are determined. The recommenda-
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Fig. 2. The Ministry of Emergency Situations data-
base
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tions received can be used as personal standards 

of physical activity and, if necessary, updated (in a 

month, quarter or year). 

Fig. 3. Stages of physical activity rationing technology

Let's consider the process of determining person-

alized norms of physical activity. As an example, let's 

analyze two female students (subject A and B) of the 

same age (24 years old), weight (52 and 54 kg) and 

height (159 and 160 cm). Figure 4 shows graphs of 

the daily heart rate data of the subjects and the results 

of approximating the average heart rate values of all 

days. As can be seen from the graphs, the nature of 

their daily activity is different and, accordingly, the ap-

proximations of average heart rate values are different. 

Also, during the implementation of the normaliza-

tion technology, in order to determine the upper and 

lower limits of the training potential, approximation 

curves of days with and without OFC training were 

constructed. As a result, personalized values of physi-

cal activity norms for three levels of physical fitness 

were obtained for the subjects (corresponding to the 

limits of training potential). The table shows the physi-

cal activity standards for subjects A and B.

As can be seen from the table, the obtained val-

ues of the norms for the subjects are different. Thus, 

for the beginner level of fitness, the difference in the 

volume of physical activity is 13%, for the average - 

30%, and for the advanced - 125% (more than twice). 

Thus, the technology of standardizing physical activ-

ity allows you to determine personalized norms. In this 

case, the system of states of the human body acts as 

a tool for this technology.

Further, the subjects themselves (those engaged 

in physical fitness) or the trainer act as a decision 

support system. They create physical education and 

health programs (select the necessary exercises) 

based on the obtained physical activity standards and 

monitor their implementation. The obtained physical 

activity standards are tracked using smart watches 

both during and after physical fitness classes. In this 

case, the obtained MHR standards are personal and 

are suitable only for one person.

Сonclusions. Within the framework of the technol-

ogy of standardizing physical activity of those engaged 

in general physical culture, the set of daily heart rate 

measurements is considered as a system of human 

body states. This solution is necessary when deter-

mining personalized physical activity standards based 

on daily pulse data obtained using wearable devices. 

The proposed system of human body states creates 

the prerequisites for determining personalized physi-

cal activity standards and developing effective physi-

cal culture and health programs for those engaged in 

health-improving physical culture.
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Introduction. The process of training a special-

ist in higher education is associated with significant 

mental and emotional stress, combined with a de-

crease in physical activity [4]. Being under long-term 

stress cannot but affect the state of one’s health and 

creates preconditions, among other things, for the 

formation of addictive behavior. Theoretical analy-

sis showed that there is a lack of research materials 

describing changes in students’ health that occur 

during the study period. Most often, such scientific 

research works cover one or two years of study at a 

university. These studies are devoted either to the 

processes of adaptation of yesterday’s schoolchil-

dren to studying at the university, or to the applied 

aspects of the use of individual sports disciplines in 

the physical education course.

Objective of the study was to study the dynamics 

of the psychophysical health profile: physical develop-

ment, physical fitness, self-esteem of health and ad-

dictive behavior of first- and final-year medical univer-

sity students.

Methods and structure of the study. 147 full-

time students of the Kirov State Medical University 

(KSMU) of the first (n=113) and final (n=34) cours-

es were examined. The average age of the girls was 

18.41±0,08 years in the first year and 23,41±0,21 years 

in the last year of study. At the time of the study, no one 

made any complaints about their health; all students 

gave voluntary consent to participate in the survey. To 

implement a comprehensive survey system, we used 

the following methods and techniques. To identify the 

level of physical development, body length, weight, 

and chest circumference (CHC) were measured. The 

state of the cardiovascular system was determined 

by heart rate (HR, palpation) [3]. To assess the state 

of the respiratory system, the respiratory rate was 

measured, the Stange test and the Genchi test were 

performed. To determine physical fitness, the level of 
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development of basic motor qualities was assessed in 

the conditions of the gym and stadium in the following 

exercises: standing long jump, bending from a stand-

ing position on a bench, flexion and extension of the 

arms in a lying position; the students also underwent 

psychological testing: the «self-assessment of health» 

test (POP according to V.P. Voitenko) [1] and the test 

«diagnostics of addictive behavior» (according to N.N. 

Telepova) [2]. The research results were subjected 

to statistical processing using parametric statistics 

methods in the Microsoft Excel software package on 

an Intel Pentium computer. The arithmetic mean (M) 

and standard error of the mean (m) were calculated, 

which was expressed in the text and tables as M±m. 

Differences were assessed using Student’s t-test for 

independent samples and were considered significant 

at p<0,05 (indicated in the text as «*»).

Results of the study and discussion. Analysis 

of the dynamics of physical development shows that 

anthropometric indicators generally do not change 

(Table 1). However, there is a decrease in physical fit-

ness indicators: strength and speed-strength abilities. 

This is due to an insufficient level of physical activity. 

Physical education classes included in the curriculum 

cannot fully compensate for this negative trend.

At the same time, years of study at the univer-

sity had virtually no effect on the self-assessment of 

health among first-year and final-year students (Table 

2). There are no statistically significant differences ei-

ther in the average self-esteem scores (11,07±0,36 

points for first-year girls, 9,79±0,99 points for fifth-

year girls), or in the ratio of groups that «fit» into cer-

tain ranges of scores. The average POP scores of the 

subjects are at the upper limit of the normal range (6-

10 points). This indicates that female students have 

not yet accumulated a «burden» of chronic diseases, 

and the body’s capabilities make it possible to com-

pensate for the high psychophysical stress and stress 

that arise during the learning process.

Nevertheless, tension exists and finds outlet in 

addictive behavior. Thus, for two signs of addiction 

(«change in tolerance» and «loss of control»), a sta-

tistically significant increase was recorded among 

graduate students compared to first-year students. 

MOTOR ACTIVITY OF THE POPULATION

Table 1. Physical development, physical fitness and functional state of female students
Parameters First course Graduation course

n M m n M M

Age 18,21 0,03 23,19 0,08

Body length, cm 163,86 0,27 165,28 0,51

Body weight, kg 56,80 0,38 58,55 0,77

Chest circumference, cm 86,80 1,17 85,85 0,54

Bend forward from a standing position, cm 12,26 0,52 13,07 0,55

Standing long jump, m 161,60 1,20 153,79* 1,93

Flexion and extension of the arms while lying down, once 10,44 0,40 9,07* 0,54

Heart rate, beats/min 80,84 0,47 77,90 1,14

Respiration rate per 1 min, 17,11 0,20 17,03 0,19

Stange test, s 45,94 0,65 48,01 1,23

Genchi test, with 29,15 0,43 27,99 0,71
Note: * – differences are significant, p<0,05.

Table 2. Self-assessment of health and diagnosis of addictive behavior
Parameters First course Graduation course

M m M m
POPs, points 11,07 0,36 9,79 0,99

Diagnosis of addictive behavior

Changing tolerance 4,04 0,31 6,40* 0,63

Withdrawal syndrome 2,88 0,31 3,77 0,72

Losing control 4,70 0,34 6,63* 0,82

Failed attempts to abstain 3,09 0,28 2,63 0,65

Using «Despite...» 2,23 0,21 2,68 0,67

Denial of your addiction 3,49 0,24 4 0,5

Drastic changes in lifestyle 3,81 0,27 3,31 0,63

Total amount 24,23 1,61 29,59 3,56
Note: *– differences are significant, p<0,05.
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Also, during the period of study, the proportion of fe-

male students whose addiction is not traceable or is in 

the initial stage decreases significantly – from 62,8% 

to 40,9%.

Сonclusions. The results of the study showed the 

presence of negative changes in physical fitness and 

the formation of addictive behavior among senior fe-

male students. At the same time, the level of self-as-

sessment of health status does not change through-

out the entire period of study.
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Introduction. Features of physiological life sup-

port systems determine individual, potentially prob-

able modes of human motor activity in each age pe-

riod. At the same time, any human motor activity is 

produced, ensured and regulated in the interaction 

of the neuromuscular, cardio-respiratory, endocrine 

and other systems of the body. At the same time, 

systematic physical activity optimizes the functional 

capabilities of the practitioner’s body, influencing 

overall well-being, readiness to perform profes-

sional, household and physical activities in the pro-

cess of life [2, 3, 9]. In this regard, one of the con-

ditions for increasing performance is the balance of 

load and recovery, as two interrelated aspects of a 

single process of adaptation of the body to physical 

activity: with the correctly selected amount of impact 

of physical exercise (load) on the body of those in-

volved, an optimal combination of work and rest is 

ensured, it is noted positive effects of training; when 

the load exceeds the body’s capabilities, redundancy 

of the adaptive reaction is observed and, as a conse-

quence, tension in compensatory functions; at a low 

level of load from the proposed magnitude of impact, 

a weakening of adaptation processes occurs and a 

decrease in the training effect on the body [4, 5, 7, 8]. 

In this regard, when working with the adult population 

during the implementation of the GTO complex, tak-

ing into account the various functional capabilities of 

the body within wide age boundaries, the study of the 

body’s recovery response under different volumes 

of training loads, as an indicator that determines the 

optimal frequency of training in a weekly cycle, for 

ensuring readiness to perform VFSK GTO tests while 

maintaining the usual physical activity.
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Objective of the study was to identify the influ-

ence of physical activity during preparation for testing 

the GTO complex on the habitual motor mode of the 

adult population in various periods of age develop-

ment.

Methods and structure of the study. The exper-

iment involved 480 men and 480 women aged from 

25 to 70 years with different levels of physical activ-

ity, who were admitted to prepare for testing the GTO 

complex. Participants in the experiment are charac-

terized by normal heart rate values   at rest (70±7,8 

beats/min – men and 72±7,2 beats/min – women) 

with increased values   of body mass index (30,8±2,2 

kg/m2 – men, 25,9±2,3 kg/m2 – women). Preparation 

was carried out during complex independent training 

for 8 months according to individual programs with a 

frequency of 1 to 5 lessons per week, lasting at least 

60 minutes.

The study examined the body’s response to physi-

cal activity, including the subjects’ subjective assess-

ment of recovery time. To assess physical activity, the 

Borg Rating of Perceived Exertion Scale (Borg CR10 

Scale) [10] was used. A comparison was made of the 

overall habitual daily motor pattern (in steps) within 

one month before the start of training and four weeks 

of preparation for performing tests of the GTO com-

plex. Registration of heart rate during training ses-

sions and the number of steps per day was carried out 

using individual fitness gadgets. The results of moni-

toring physical activity (the number of locomotions per 

day, heart rate indicators during exercise) were sent 

for processing to the laboratory of the PFC and MS of 

the Federal Scientific Center VNIIFK. after each les-

son; the recovery time after the load was recorded and 

reported after the disappearance of subjective symp-

toms of fatigue and the appearance of the desire to 

MOTOR ACTIVITY OF THE POPULATION

Table 1. Subjective assessment of the severity of physical activity in a weekly physical activity regime ac-

cording to the Borg scale (n=960)
Age Average score 

on the Borg Self-
Esteem Scale 

(point)

Average recovery 
time after 

exercise (hour)

Average value of 
weekly physical activity 
before the experiment

(number of steps)

Average value of 
weekly physical 

activity after 4 weeks 
of exercise

(number of steps)

The difference between 
the number of steps 

before the experiment 
and after 4 weeks of the 

experiment (in%)

1 training session per week

25-29 3,4±0,8 12,1±4,2 76599,3±10286,4 74228,6±9489,2 3,1

30-39 3,8±0,9 15,0±8,4 77413,4±10562,4 74488,2±9497,4 3,8

40-49 3,5±0,5 21,0±2,8 80815,9±11145,7 74772,1±11188,6 7,5

50-59 3,3±0,5 22,0±2,2 66908,4±5780,3 60385,6±5499,5 9,7

60-69 4,0±0,7 31,8±6,4 60395,2±10186,8 51634,9±8722,0 14,5

70+ 4,2±0,7 40,4±6,4 51155,6±8459,0 43769,4±7885,0 14,4

2 training sessions per week

25-29 4,0±0,6 25,9±4,2 86273,6±8879,2 77479,2±8975,4 10,2

30-39 4,1±0,5 26,5±4,4 89128,0±5880,8 79569,8±6266,1 10,7

40-49 4,3±0,5 28,2±5,0 84473,6±8267,0 74279,2±9514,8 12,1

50-59 4,5±0,6 31,5±6,2 78474,4±5697,7 67878,7±6181,9 13,5

60-69 4,7±0,7 43,2±8,8 67087,7±7548,5 56712,1±7077,3 15,5

70+ 4,9±0,7 45,4±9,4 59274,4±6036,2 49278,7±6411,4 16,9

3 training sessions per week

25-29 4,7±0,5 57,2±6,4 100207,9±11636,7 81780,7±11327,3 18,4

30-39 4,9±0,6 59,8±7,7 97505,9±6225,8 79121,7±9240,4 18,8

40-49 5,0±0,6 60,7±6,9 94087,9±3481,8 72009,5±5603,6 23,5

50-59 5,2±0,5 62,9±6,1 92567,9±2481,1 70669,5±5024,9 23,7

60-69 5,4±0,5 69,4±11,6 83995,5±4528,2 63906,2±9037,4 23,9

70+ 5,6±0,5 73,9±11,8 77967,5±5609,4 57469,5±5901,5 26,3

4-6 training sessions per week

25-29 5,7±0,5 78,1±8,9 104426,0±9386,8 84981,2±9156,8 18,6

30-39 5,8±0,5 79,1±8,8 99528,0±5806,3 80022,1±7119,2 19,6

40-49 5,9±0,5 79,7±10,2 98051,6±6073,3 74047,0±3111,9 24,5

50-59 6,1±0,3 85,2±3,6 89851,6±5662,5 64247,0±2573,0 28,5

60-69 6,2±0,4 86,9±5,2 80344,4±6206,9 54307,8±2563,2 32,4

70+ 6,4±0,5 88,3±5,8 70051,6±6663,5 40347,0±5339,8 42,4
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train. To assess the balance of training effects during 

the preparation process, the adaptation potential (AP) 

of the cardiovascular system (CVS) was determined 

according to the method of R.M. Baevskiy [1]. The 

obtained data was processed by the method of math-

ematical statistics using mathematical and statistical 

programs Stadia 6.0 (Russian Federation).

Results of the study and discussion. In the 

modern GTO complex, the level of physical fitness of 

participants is assessed based on the results of test-

ing the basic physical qualities and motor capabilities 

provided for by the state requirements of the complex. 

Accordingly, in the preparation process, subjects use 

a wide range of physical training means, which are 

predominantly complex in nature. The decisive role in 

influencing changes in the functional state of the body 

is played by the balance of the volume of physical ac-

tivity and the speed of recovery of the body [6].

The data obtained during the study indicate that 

the perceived severity of physical activity in prepara-

tion for performing tests of the GTO complex in men 

and women varies from moderate at the age of 25-29 

years to very severe at 70 years and older (Table 1).

Analysis of the data obtained indicates that an in-

crease in the frequency of exercise in a weekly cycle 

leads to significant shifts in the assessment of the 

subjective perception of physical activity and the du-

ration of recovery time, being an indicator of the risk 

of maladjustment. The most optimal combination of 

load and recovery time was found with two classes 

per week - recovery time ranges from 25 to 45 hours. 

With four or more training sessions per week, there is 

a significant increase in recovery time in all age groups 

(over 3 days).

Monitoring of indicators of dynamic control over 

the state of the AP of the cardiovascular system en-

gaged in preparation for testing of the GTO complex 

demonstrates various gender and age variations: at 

25-29 years old - a satisfactory state of adaptation 

mechanisms; at 30-59 years old for men and at 40-59 

years old for women – tension in adaptation mecha-

nisms; at 60 years of age and older – a decrease in the 

functional capabilities of the body with unsatisfactory 

adaptation to training influences (Table 2).

A comparative analysis revealed a tendency for a 

negative relationship between the volume of motor 

activity and the frequency of training sessions (per 

week): performing one training session per week re-

duces the volume of habitual motor activity by 8,8% on 

average for all age groups; with two training sessions 

per week – by 13,1%; with three training sessions per 

week – by 22,4%; with 4-5 sessions – by 27,7% (Table 

1). In addition, the negative effect of the frequency of 

training loads on the usual volume of physical activity 

increases in accordance with age-related and involu-

tory changes. For example, in the case of one training 

session per week, a decrease in the volume of physical 

activity is observed from 3,1 (25-29 years) to 14,4% 

(70 years), while with four or more training sessions - 

from 18,6 (25-29 years) to 42,4% (70 years), indirectly 

demonstrating the likely limits of the functional capa-

bilities of providing motor activity with load factors of 

varying magnitude and content in different periods of 

ontogenesis.

Сonclusions. The study revealed the effect of ex-

posure to varying amounts of physical activity on the 

habitual motor pattern during the day. The new knowl-

edge obtained indicates that two sessions per week 

with a duration of 50 minutes each correspond to the 

basic training effect (allowing you to prepare for per-

forming tests of the GTO complex at the bronze badge 

level), have a slight effect on reducing habitual physi-

cal activity during the day, ensuring readiness for the 

next lesson within 48 hours.

The motor mode with 3 or more training sessions 

per week with a duration of 50 minutes each is more 

suitable for individuals who have a fairly high level of 

functional fitness, ensured by an adequate response 

of adaptive systems to loads of varying magnitude and 

specificity. Accordingly, when planning preparations 

MOTOR ACTIVITY OF THE POPULATION

Table 2. Index of adaptation potential of the cardiovascular system in men and women by age groups in the 

process of preparation for testing the GTO complex (according to R.M. Baevskiy) (n= 960)

Gender Parameter
25-29 

years old
30-39 

years old
40-49 years 

old
50-59 years 

old
60-69 

years old
70-79 

years old

Men
X 2,5 2,6 2,9 3,0 3,3 3,4

σ 0,2 0,2 0,2 0,2 0,2 0,2

Women
X 2,3 2,5 2,6 2,9 3,1 3,3

σ 0,2 0,2 0,2 0,3 0,3 0,2
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for performing tests of the GTO complex, it is neces-

sary to combine household and physical activity in 

such a way as to ensure the optimal time (48 hours) for 

restoring the functional capabilities of the body, which 

will help maintain a high level of performance during 

the day, improve physical qualities and motor skills 

and skills as the basis for fulfilling the state require-

ments of the GTO complex for insignia.

The work was carried out within the framework 

of the state assignment of the Federal Scientific 

Center VNIIFK No. 777-00001-24-00 (subject 

code No. 001-24/3).
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Introduction. The development of sports is a key 

policy direction of most modern states. Research on 

the sports management system in the BRICS coun-

tries deserves close attention not only because up to 

41% of the world's population live on their territory, 

providing a total of 35% of global GDP, but also be-

cause the development indicators of the sports sector 

of these countries remain very high. For many years, 

the Russian Federation and the People's Republic of 

China have maintained the status of leading countries 

in world Olympic sports, and the indicators of sports 

achievements of other BRICS countries also continue 

to gradually grow. Thus, Brazil took 12th place in the 

overall medal standings of the Games of the XXXII Ol-

ympiad 2020 in Tokyo, winning 21 medals, compared 

to 13th place and 19 medals won at the home Olym-

pic Games in Rio de Janeiro, and India increased the 

number of medals from 2 at the Games of the XXXI Ol-

ympiad in 2016 to 7 at the Games of the XXXII Olym-

piad in 2020 in Tokyo.

Objective of the study was to conduct an assess-

ment of the sports management system in the BRICS 

countries.

Methods and structure of the study. As part of 

the scientific work, an institutional approach was used 

to study the organizational structure of government 

bodies implementing policies in the field of physical 

culture and sports in the BRICS countries, using the 

method of structural analysis, comparative analysis 

and generalization.

Taking into account that new members have joined 

the BRICS association since January 2024, it should 

be noted that the analysis of the sports governance 

structure in this article is presented on the basis of the 

Comparative assessment of management 
systems in the field of physical education 

and sports in the brics countries
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Abstract
Objective of the study was to conduct an assessment of the sports management system in the BRICS countries.
Methods and structure of the study. As part of the scientific work, an institutional approach was used to study the organiza-
tional structure of government bodies implementing policies in the field of physical culture and sports in the BRICS countries, 
using the method of structural analysis, comparative analysis and generalization.
Results and conclusions. Using the example of the activities of government authorities in the field of sports, various ap-
proaches to organizing a management system in sports are shown using the example of the BRICS countries, where some 
countries implement the classical approach to management headed by the relevant government body in the field of physical 
culture and sports (Russian Federation, South Africa), and others, in addition, have specialized second-level departments 
that perform the role of specialized government agencies (Brazil, India, China). At the same time, within each of the identified 
models there are specific features of the organization of the management system in sports, which is due to the specifics of the 
regulatory system, socio-economic development and national culture of each country.

Keywords: management in the field of physical culture and sports, government authorities, state policy in the field of 
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public policies of the five traditional BRICS members: 

Brazil, the Russian Federation (RF), India, the People's 

Republic of China Republic (PRC) and the People's 

Republic of South Africa (South Africa).

Results of the study and discussion. The devel-

opment of physical culture and sports is a traditionally 

important direction of Russian state policy, which is 

designated as a priority goal of the Strategy for the De-

velopment of Physical Culture and Sports in the Russian 

Federation for the period until 2030 [3]. The target indi-

cator is to increase the proportion of citizens system-

atically involved in physical culture and sports to 70%, 

as outlined in the Presidential Decree “On National 

Development Goals” for the period until 2030 [4]. This 

task sets the vector for the development of the coun-

try’s sports industry in the coming years, determining 

the need to improve the implemented state policy in the 

field of physical culture and sports at the federal, re-

gional and municipal levels [1]. The management sys-

tem in the field of sports is based on coordination of the 

activities of the Ministry of Sports of the Russian Feder-

ation as the leading federal executive body in the field of 

physical culture and sports with the All-Russian Union 

of Public Associations "Russian Olympic Committee", 

public organizations "Russian Paralympic Committee" 

and "Russian Deaflympic Committee", their regional 

branches, all-Russian sports federations, non-profit 

and public organizations. At the regional level, policy in 

the field of physical culture and sports is carried out by 

the federal executive authorities of the constituent enti-

ties of the Russian Federation, represented by relevant 

ministries (departments, committees) for sports affairs, 

and at the municipal level - by specialized committees 

and departments in the structure of municipal adminis-

trations.

A largely similar model with the central role of the 

state executive body in the field of sports operates in 

all BRICS member countries. Thus, in the People's Re-

public of China, policy in the field of sports is carried out 

by the General State Administration for Physical Culture 

and Sports, operating within the structure of the State 

Council of the People's Republic of China, in Brazil - the 

Ministry of Sports, while in India and South Africa it is 

supervised by ministries for related issues - the Ministry 

of Affairs Youth and Sports of India and the Ministry of 

Sports, Arts and Culture of South Africa, respectively.

It should be noted, however, that in Brazil and India, 

in addition to the relevant government body in the field of 

sports - the Ministry of Sports of Brazil and the Ministry 

of Youth and Sports of India - there are also special gov-

ernment agencies that act as a link between the relevant 

government body and the national sports movement.

Such a body is the National Sports Council of Brazil 

(Conselho Nacional do Esporte), an institution sub-

ordinate to the Brazilian Ministry of Sports, created in 

2002 [5]. This is a collegial advisory body consisting 

of 22 members appointed by the Minister of Sports, 

who heads this Council. The National Council is au-

thorized to develop key regulatory documents in the 

field of sports. Thus, in 2005, the Council developed 

the National Sports Policy, the goals of which are to 

provide the right to engage in physical activity and 

mass sports, as well as elite sports, in the context of 

considering sports as a tool of social integration [7].

India, like Brazil, has a two-tier system of govern-

ment. Moreover, if the first level of government in the field 

of sports is represented by the Ministry of Youth Affairs 

and Sports of India, within which there is a specialized 

Department of Sports, then the second level is repre-

sented by the Sports Authority of India (SAI), established 

by the Ministry of Youth Affairs and Sports as a subordi-

nate organization directly subordinate to the Department 

of Sports, Ministry of Youth Affairs and Sports of India.

The Sports Authority is also a collegial body, which 

consists of 36 members (as of 2024), appointed by the 

Minister of Youth and Sports [8]. Being subordinate 

to the Ministry, the department receives state funding 

from the federal budget, and at the same time has the 

right to conduct extra-budgetary activities within the 

framework of its powers. As in Brazil, the Sports Author-

ity of India participated in the formulation of the Nation-

al Sports Policy of 1984, which became the first regula-

tory document that laid the foundation for the formation 

of the current system of sports governance in the coun-

try, and later the National Sports Policy of 2001 [6].

To a certain extent, the management system in the 

field of sports of the PRC can also be attributed to this 

two-level model, since under the auspices of the Main 

State Administration for Physical Culture and Sports 

the All-China Sports Federation has been operat-

ing since 1952, which was in many ways the ances-

tor of the Olympic Committee of the PRC, which sub-

sequently separated and became independent and 

an independent organization in 1979. The All-China 

Sports Federation continued its activities as a subordi-

nate organization of the General State Administration 

for Physical Culture and Sports, ensuring interaction 

between the ruling Communist Party, the government 

and the national sports movement of the PRC. Along 

with the Main State Administration, the Federation 
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takes an active part in the process of developing strat-

egies for the development of sports, and also provides 

consultations and represents the interests of the gov-

ernment in the decision-making process on issues in 

the field of sports policy [2].

In South Africa, in accordance with the national 

Law on Sports and Recreation of 1998, the Ministry of 

Sports, Arts and Culture, which is part of the govern-

ment of the country, operates [9]. In the absence of a 

system of subordinate institutions, the Ministry works 

closely with the South African Sports Confederation 

and Olympic Committee, providing in fact direct gov-

ernment funding from the federal budget and the na-

tional lottery. The committee, in turn, distributes this 

funding among national federations by sport.

In Russia, the sports management system is rep-

resented by the Ministry of Sports of the Russian Fed-

eration as a government body, which has a number of 

subordinate organizations. At the same time, in addi-

tion to the ministry, the role of a collegial body partici-

pating in the process of developing policy in the field 

of physical education and sports is the Public Council, 

consisting of 24 members, which participates in the 

development of draft documents, which are subse-

quently sent for approval to the Ministry of Sports of 

Russia, as well as exercises public control over the ac-

tivities of the ministry.

Сonclusions. It should be noted that in the BRICS 

countries, in addition to the relevant government bod-

ies, there is an extensive system of governing bod-

ies, often represented by subordinate government 

organizations performing the functions of agencies: 

the All-China Sports Federation in the PRC, the Sports 

Administration in India, the National Sports Council of 

Brazil, and a number of subordinate institutions Minis-

try of Sports of the Russian Federation, which ensures 

delegation of powers to the relevant government body 

and promotes closer interaction with public sports 

organizations of these countries, including national 

sports federations.

The similarity in the regulation of the sports indus-

try in Brazil, India and China is that they have a two-

level system of organizing management in the field 

of sports, while domestic experience, as well as the 

experience of South Africa (and a number of coun-

tries in Europe and Asia), shows a traditional a clas-

sic approach to management in the field of sports with 

the central role of the government body in the field 

of sports and a system of subordinate organizations, 

without the allocation of specialized second-level de-

partments with the status of government agencies.

The work was carried out within the framework 

of the state assignment of the Federal Scientific 

Center VNIIFK No. 777-00001-24-00 (subject 

code No. 001-23/3).
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Abstract
Objective of the study was to theoretically develop and experimentally substantiate the effectiveness of using competen-
cy-oriented tasks in pedagogical disciplines at a physical education university.
Methods and structure of the study.  To achieve the goal, the following methods of pedagogical research were used: 
analysis and synthesis of literature on the research problem, study and analysis of regulatory documents, pedagogical 
observations, survey in the form of conversations with colleagues and students, pedagogical experiment, methods of math-
ematical statistics. The study was conducted on the basis of the Department of Pedagogy of NSU. P.F. Lesgafta, St. Pe-
tersburg.
Results and conclusions. The experiment conducted allows us to state the effectiveness of theoretically developed and 
experimentally substantiated competency-oriented tasks in pedagogical disciplines. Their use ensures that future special-
ists in physical culture and sports develop interdisciplinary professionally oriented knowledge, skills, and work actions that 
contribute to the successful implementation of labor functions, the effective monitoring of which is carried out within the 
framework of professionally oriented and scientific-pedagogical practices.

Keywords: competency-oriented task, educational process, educational results, universal, general professional and pro-
fessional competencies, physical education university students.

Introduction. The construction of a higher edu-

cation system at the present stage is focused on the 

implementation of a competency-oriented approach, 

which involves the formation of universal, general pro-

fessional and professional competencies in students. 

One of the means of such formation is the design of a 

competency-oriented task, as well as its implementa-

tion in the educational process of the university.

Objective of the study was to theoretically devel-

op and experimentally substantiate the effectiveness 

of using competency-oriented tasks in pedagogical 

disciplines at a physical education university.

Methods and structure of the study. An analy-

sis of literature and regulatory documents, pedagogi-

cal observations in training sessions was carried out, 

which made it possible to theoretically develop com-

petency-oriented tasks in pedagogical disciplines and 

test their effectiveness in experimental work carried 

out at the Department of Pedagogy of NSU. P.F. Les-

gafta, St. Petersburg.

Results of the study and discussion. «A com-

petency-oriented task is an integrative didactic unit 

of competency-oriented education, including tech-

nology, content, monitoring the quality of education, 

aimed at the effective formation of professional com-

petencies of university students» [6, p. 115]. As part 

of the design of a competency-based assignment, the 

following requirements must be taken into account: 

the content of the assignment and the result obtained 

must reflect professional significance for the student, 

the possibility of developing the necessary knowl-

edge, skills and possessions and their transfer to the 

professional field of activity, i.e. formation of profes-

sional competence; the formulation of the task should 

be designed as a problem situation, as well as a meth-

od for solving it; the implementation of independent 

Received by the editorial office on  15.04.2024 
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activity of students associated with both mastering the 

necessary knowledge and finding ways to solve a task 

will allow us to formulate a methodology for solving the 

task and ensure effective transfer to similar tasks, etc. 

[2, 6].

The structure of a competency-oriented task in-

volves the following components: 1. Stimulus - in-

volves the formation of the student’s motivation to 

complete the task, the implementation of the indica-

tive basis of the student’s activity. 2. Task formulation 

– providing the text of the task itself with a clear defini-

tion of the need for students to implement independ-

ent activities to complete it. At this stage, a task form 

with a prescribed algorithm for its presentation can 

also be presented. 3. Source of information - data-

bases. 4. Verification tool – rating scale, methods and 

criteria for evaluating the result.

Designing competency-oriented tasks, which can 

also be considered as test and measurement materi-

als, involves, in our opinion, the following actions: «1. 

Determine the competence, the formation of which 

occurs through the development of an academic 

discipline. 2. Determine the system of labor actions 

and labor functions formed within the framework of 

the educational process, based on the implementa-

tion of professional standards. 3. Determine the sys-

tem of knowledge, skills and possessions that make 

up the substantive and procedural components of 

the specified competence, taking into account the 

formed labor actions, labor functions and the subject 

content of the academic discipline. 4. Determine the 

indicators of the formation of a system of knowledge, 

skills and possessions (indicators of achievement) 

that make up the substantive and procedural com-

ponents of the specified competence, taking into ac-

count the formed labor actions, labor functions and 

the subject content of the academic discipline. 5. 

Develop a system of control and measurement ma-

terials that determine the maturity of the system of 

knowledge, skills and possessions... 6. Determine 

the criteria for the formation of a system of knowl-

edge, skills and possessions... within the framework 

of the implementation of control and measurement 

materials» [1, pp. 161, 164-165].

Thus, for the formation and assessment of the 

ability: «To develop socially significant personal quali-

ties, to form moral values of fair sports competition» 

(Labor function A/06.6, Professional standard «Train-

er-Teacher») [4, p. 18] as a component of general 

professional competence in The following competen-

cy-oriented tasks have been developed in the disci-

pline «Pedagogy of Physical Culture and Sports»: 1. 

Develop at least two methods of pedagogical diag-

nostics in order to study the degree of manifestation 

of students good manners. Study the level of develop-

ment of personal qualities (hard work, responsibility, 

discipline, goodwill, etc.) in the group of students and 

in each student, draw a conclusion. 2. Formulate gen-

eral and specific educational tasks, determine ways to 

solve them. Develop the content of an ethical conver-

sation, taking into account the results of diagnosing 

the education of students, their age characteristics, 

as well as the requirements for the use of this method. 

Conduct an ethical conversation, as well as an analy-

sis of the conversation carried out, noting the advan-

tages and disadvantages.

In the process of studying the discipline «Profes-

sional Ethics», in order to form the same competence, 

students were asked to complete the following tasks: 

assess the degree of formation of certain profession-

al and ethical qualities in themselves, compare their 

assessment with an expert assessment, draw a con-

clusion and suggest ways for their further develop-

ment; prepare a report with a presentation and speak 

in front of an audience (one of the evaluation indica-

tors is compliance with ethical standards); find a way 

to solve the ethical problem proposed by the teacher, 

etc. The results of the formative experiment (n=30) 

indicate that the level of ethical knowledge among 

students in the experimental group (n=15) increased 

from the level of «above average» to «high», the level 

of professional ethical skills from «average» to «above 

average», the level of manifestation of professional 

and ethical qualities (restraint, responsibility, integrity) 

from «average» to «above average» [5]. The reliability 

of the differences between the results of expert judg-

es assessment of the level of development of ethical 

knowledge, skills, professional and ethical qualities in 

the control and experimental groups after conduct-

ing a pedagogical experiment based on the use of the 

Mann-Whitney U test was fixed at a significance level 

of 0,05 [5].

Let us give another example of a competency-ori-

ented assignment in the academic discipline «Scien-

tific and Methodological Activities» of the training area 

49.03.04 – Sports. This academic discipline develops 

students research skills and prepares the graduate 

to solve research-type problems within the catego-

ries «Scientific Research» and «Systemic and Critical 

Thinking».
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1. Stimulus: the professional competence of a 

teacher as an integrative characteristic of a special-

ist includes a research component as a factor of self-

development, self-improvement and professional 

self-determination, on the one hand, and at the same 

time a necessary condition for the implementation of 

future academic and educational work, on the other 

hand. As part of this task, research skills and mastery 

of the methodological apparatus of scientific research 

are developed.

2. Task formulation: Draw up a plan-prospectus for 

research on the topic of the future research project. 

As a result of completing this assignment, students 

acquire knowledge about the structure of scientific 

research, its methodological characteristics, expand 

knowledge about research methods and their choice 

for solving research problems, and gain experience 

working with scientific texts.

3. Sources: university website (extensive require-

ments of the State Academy of Sciences), lecture 

notes, theoretical materials posted on the website of 

the University, literature in accordance with the work 

program of the discipline.

4. Verification tool: protection of the prospectus 

plan, evaluation criteria - literacy and correctness of 

methodological characteristics; validity of the choice 

of research methods; degree of teamwork.

Taking into account the structural components of a 

competency-oriented assignment, we give an exam-

ple of such an assignment for undergraduates in the 

direction of training 49.04.01 - Physical education, 

focus (profile) - Professional education in the field 

of physical culture and sports within the framework 

of the academic discipline «Professional pedagogi-

cal activity of a teacher», through which professional 

competencies are formed: «Able to carry out scien-

tific, methodological and educational support for the 

implementation of educational programs of higher ed-

ucation in the field of physical culture and sports» and 

«Able to teach educational programs of higher educa-

tion and additional professional education in the field 

of physical culture and sports» [3, р. 35].

Incentive: the professional activity of a teacher 

involves the implementation of all types of teaching 

activities, which determines the formation of pro-

fessional competence of a specialist in this field. As 

part of the implementation of a competency-oriented 

task, knowledge, skills and knowledge are formed in 

the field of the basics of organization and control of 

educational activities, the use of pedagogically sound 

forms, methods, techniques for organizing control and 

assessment of the development of a training course in 

classes of various types within the framework of the 

implementation of higher education programs in the 

field of physical education. culture and sports.

1. Problem formulation: Compose test tasks for the 

academic discipline. Create a test card specification. 

Conduct and process the results. Students are pro-

vided with a plan for completing the task, a form for 

filling out the test specification; formula for processing 

the result; algorithm for presenting analysis of results. 

Testing is possible using digital tools.

When completing the task, students update their 

knowledge of the essence of the concepts «peda-

gogical control», «pedagogical testing», «test specifi-

cation», take into account the types and requirements 

for the development of test tasks, the requirements for 

drawing up test specifications, and the criteria for as-

sessing the results of test tasks. The teacher performs 

the function of advising students as part of the design 

of the assignment.

3. Source of information: information resources; 

lectures; textbooks on the discipline «Pedagogy»; tu-

torials, etc.

4. Verification tool: task completion model key; oral 

control (practice-oriented implementation). Among 

the evaluation criteria are: completeness of the an-

swer, its breadth; logic and consistency of presenta-

tion; knowledge of terminology; validity and evidence 

of the results; structuring your own position.

Сonclusions. As a result of the application of 

theoretically developed and experimentally substan-

tiated competency-oriented tasks in pedagogical 

disciplines, future specialists in physical culture and 

sports develop knowledge, skills and proficiency in 

the field of teaching, which allows them to perform 

labor functions reflected in professional standards at 

a sufficiently high level . The knowledge, skills, and 

possessions acquired during the learning process 

are successfully implemented by them within the 

framework of professionally oriented and pedagogi-

cal practices.
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Introduction. Important importance in the pro-

cess of university training of future specialists is 

given to the formation of professional and value ori-

entations [3, 5]. In the scientific literature, the con-

cept of «value orientation» is defined differently: as 

«an individuals focus on certain values» [1, p. 112], 

as an individuals subjective attitude to social values 

[2], as social values [5]. Their content is based on 

values that serve as a guide for human behavior. In 

the process of educational activity, students devel-

op not only cognitive processes, but also the value-

semantic, motivational sphere, they form affiliation 

with a certain professional group, master and inter-

nalize its values, and develop a complex of profes-

sionally significant qualities. The problem of forming 

professional and value orientations is presented in 

various philosophical, sociological, psychologi-

cal and pedagogical studies. However, despite the 

extensive theoretical material and in-depth analy-

sis of the problem under consideration, it seems 
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to us that the issue of developing professional and 

value orientations among future bachelors in adap-

tive physical education in foreign language classes 

has not been sufficiently developed. The discipline 

«Foreign Language» with its potential educational, 

educational and developmental resource, which, 

unfortunately, is often underestimated by students, 

has great opportunities for the formation of profes-

sional value orientations.

Objective of the study was to analysis and pri-

oritization of key organizational and methodological 

provisions for the design of the Program for the for-

mation of professional and value orientations among 

future bachelors in adaptive physical education in 

foreign language classes (hereinafter referred to as 

the Program).

Methods and structure of the study. The meth-

odology is based on axiological, personal-activity 

and professionally-oriented approaches to training 

students in the direction of 49.03.02 Physical edu-

cation for persons with health problems (adaptive 

physical education). The main research methods 

are theoretical and methodological analyzes (study 

and analysis of regulatory documents, innovative 

pedagogical experience), diagnostic method (ques-

tioning). The study was conducted at the Institute of 

Physical Education, Sports and Life Safety of Yelets 

State University named after I.A. Bunin in the 2022-

2023 academic year. A total of 103 1st year students 

participated in the experiment.

Results of the study and discussion. We un-

derstand the professional and value orientations of 

future bachelors in adaptive physical culture as a rel-

atively stable, professionally determined orientation 

of the individual towards universal human dominants 

that make sense for the student’s future profession, 

an orientation towards professionally defined mod-

els of behavior, ways of achieving them, expressed 

in the form of personal qualities and competencies 

that ensure future professional success.

The study and analysis of regulatory documents 

[4, 6] showed that a bachelors degree graduate 

must be able to introduce people with certain health 

conditions to adaptive physical culture. The Federal 

State Educational Standard requires the bachelor to 

have both theoretical and physical preparedness, as 

well as a clear assimilation of production and social 

norms of behavior, and the presence of business 

and personal qualities necessary to perform labor 

functions [6]. The standard dictates the need for the 

future bachelor to master the skills to establish ped-

agogically appropriate relationships with students, 

parents (legal representatives); organize value-se-

mantic dialogue communication.

At the beginning of the 2022-2023 academic year, 

we interviewed first-year students of the institute 

regarding their understanding of the importance of 

developing professional value orientations and their 

determination of the importance of business and 

personal qualities for their successful future profes-

sional activities. First-year students wereasked to 

indicate the leading motives for entering a higher 

educational institution, as well as to choose, in their 

opinion, the most significant knowledge, abilities, 

skills and qualities for their future profession. An 

analysis of the results of a survey of first-year stu-

dents showed that «awareness of the social signifi-

cance of this profession» is far from being the most 

important motive for enrolling them in college. The 

main motive for choosing a future profession for 43 

people was students showed «interest in sports ac-

tivities», «desire to further improve physical training» 

(41,7%). The next most important motive for choos-

ing a future profession is «achieving material well-

being» (23 people, 22,3%): «working as a coach is 

prestigious and well paid, especially in large cities». 

Of no small importance for students was the «con-

venient location of the university» (in their home-

town or nearby in the region) (16,5% 17 people), 

the relatively small competition among applicants 

for admission to the university «could not enroll in 

another direction» (10% ). Interest in the profes-

sion, formed as a result of acquaintance with rep-

resentatives of this profession, which served as the 

reason for entering this field of training, was shown 

by only 17 respondents (16,5%). 9,5% of respond-

ents chose their profession due to family traditions. 

Regarding the identification of professionally signif-

icant skills and qualities, students most highly rated 

the importance of the cognitive component of their 

future profession: high level of education, compe-

tence in a wide range of sports problems (72 people 

69,9%); desire for constant improvement of profes-

sional knowledge (70 people 67,3%), and special 

physical training (64 people 61,6%). Many students 

highlighted the ability of self-education (25 people 

24,0%). The majority of respondents underestimat-

ed the socio-behavioral components of their future 

profession. Only 25 students identified an emotion-

ally positive attitude towards people. Also, such 

IN SEARCH OF A NEW BREAKTHROUGH



62 Theory and Practice of Physical Culture  |  teoriya.ru  |  July |  № 7 2024

characteristics of the model of successful profes-

sional behavior of future bachelors as «tolerance», 

«empathy», «delicacy and tact», «sensitivity» did not 

find a wide response among the respondents. «Hu-

manity, mercy» was noted by 21 people. (20,4%); 

social intelligence (the ability to adequately per-

ceive and analyze social situations and other peo-

ple) was rated low (10 people (9,7%). One fifth of 

the respondents noted unselfishness, honesty, de-

cency, responsibility, and high morality as important 

qualities for a future profession. Among the least 

prioritized were communication skills and teamwork 

skills (9%).

Taking the data from the survey results of first-

year students, we believed that when designing the 

Program it is important to concentrate on students 

mastering and understanding in class the values of 

their future profession; understanding of educa-

tional inclusion, development of tolerance, commu-

nication abilities and organization of teamwork with 

a group of people with disabilities. We have devel-

oped the following organizational and methodologi-

cal provisions that form the basis of the Program.

Proposition one: creating a psychologically com-

fortable microclimate in the classroom for the devel-

opment of the student as a moral person with clear 

life principles. The atmosphere in the classroom 

creates an idea for students about a healthy life-

style. Switching students to another type of activity 

(somewhat entertaining) helps restore their physical 

and spiritual strength.

Proposition two: an axiological approach to 

the selection of foreign language content, taking 

into account the principles of humanistic orienta-

tion, professional guidance and educational inten-

tions. The selection of language and text materials 

is aimed at the optimal development in students of 

qualities relevant to the chosen specialty (demand-

ingness, sensitivity, politeness, tact, friendliness, 

composure, integrity, energy and humanity). These 

are videos, dialogues and texts related to the future 

profession, the new realities of modern life, and the 

spiritual and humanistic education of students. Of 

particular importance are materials containing the 

basics of social prevention and educating students 

about the unacceptability of antisocial manifesta-

tions.

Proposition three: activation of communicative 

interaction (teacher-group; student-student) in the 

classroom through the use of the project method, 

providing a high degree of dialogue communication, 

corresponding in form and content to future pro-

fessional interaction. The ability to work in a team 

during their development provides interdependent 

positive qualitative dynamics in the development of 

value orientations of the student’s personality. 

Proposition four: the use of modern technolo-

gies for effective thinking and productive activity. In 

the process of studying foreign language content, 

it is important to develop in students the ability to 

analyze, reason, compare, generalize, and critically 

evaluate; willingness to acquire new information. 

In terms of studying each lexical topic, the teacher 

needs to create conditions for achieving positive 

behavioral changes in the individual, which is fa-

cilitated by humanistically oriented communicative 

tasks aimed at solving socially significant problems 

of society. 

Proposition five: acquiring one’s own experience 

in value-based, professionally oriented activities. To 

achieve this, it is planned to establish coordination 

of the educational process with inclusive volunteer 

activities of students. As social partners of Yelets 

State University named after I.A. Bunin, participat-

ing in the implementation of the educational pro-

gram are the State Budgetary Educational Institu-

tion «Special Boarding School of Yelets», the Public 

Institution «Yelets Social Rehabilitation Center for 

Minors «Ark», a non-profit organization (Center «We 

Are Together»). In classes, we practice discussing 

the results of students volunteer activities as part of 

the study of lexical topics: My future profession, Fa-

mous people, Business communication, etc. Teach-

ing students the skills of reflective analysis leads to 

positive dynamics in solving specific pedagogical 

situations. In the classroom, reflection and self-

reflection of students is updated, promoting their 

awareness of their real practical activities, which 

subsequently ensures the achievement of profes-

sional success.

Сonclusions. The program for the formation 

of professional and value orientations in foreign 

language classes in a future bachelor of adaptive 

physical education can be interpreted as a pro-

cess of development, self-improvement and self-

actualization of the student, aimed at stimulating 

his increased interest in the profession, correction 

of his qualitative characteristics, acquisition of new 

personal qualities and values orientations. The im-

plementation of this Program will ensure increased 
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competitiveness of the future bachelor in the labor 

market. Teaching practice shows that the formation 

of qualities and skills, professional and value ori-

entations can be continued both in the process of 

studying other disciplines and during educational 

practice.  
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Introduction. Federal standard of sports training 

by type of sport «wrestling» (order of the Ministry of 

Sports of the Russian Federation dated November 

30, 2022 No. 1091) (hereinafter referred to as the 

Standard) defines: requirements for the structure 

and content of approximate additional educational 

programs for sports training, including their theo-

retical and practical sections in relation to to each 

stage of sports training; physical fitness standards 

and other sports standards taking into account age 

and gender; requirements for the participation of 

persons undergoing sports training and those car-

rying it out in sports competitions; requirements for 

the results of sports training in relation to the stages 

of sports training; features of sports training in in-

dividual sports disciplines of the sport «wrestling».

Familiarization with the Standard made it possi-

ble to identify fundamental contradictions and in-

consistencies between its content and the system 

of training athletes [3, 4, 5], firstly, in the ratio and 

combination of types of training at the stages of 

long-term training (Appendix No. 5); secondly, most 

tests for monitoring the level of special physical fit-

ness of Appendix No. 6-9 of the federal standard are 

only partially suitable (physical qualities are tested 

selectively and do not reflect the specifics of com-

petitive activity) for monitoring the level of general 

physical fitness.

From the above it follows that the Federal stand-

ard of sports training for the sport «wrestling» needs 

to be finalized in accordance with the requirements 

of the theory and practice of training athletes, as 

well as the specifics of the sport, which is an urgent 

task for children’s and youth sports and elite sports 

[3, 4, 6].

Objective of the study was to present recom-

mendations on the edition of the Federal Standard 

of Sports Training for the sport «Wrestling».

Methods and structure of the study. The study 

was carried out in two stages. At the first stage, the 
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works of the founders of sports science were stud-

ied and the best practices of coaches specializing in 

wrestling were summarized. At the second stage, an 

analysis of the Federal standard of sports training 

for the sport «wrestling» was carried out and recom-

mendations for its correction were developed.

Results of the study and discussion. Having 

studied the contents of the Standard, we will focus 

on the three most important aspects that, in our 

opinion, require revision.

First of all. Combining types of sports training in 

the structure of the educational and training process 

at the stages of sports training. In the federal stand-

ard, types of training are identified and arranged 

into four groups as follows (Appendix No. 5): gener-

al physical training; special physical training; tech-

nical training; tactical, theoretical and psychologi-

cal preparation, indicating the percentage of each 

group from the total volume of sports activities.

When planning and implementing the train-

ing of athletes, leading practitioners use the terms 

«technical-tactical skill», «technical-tactical train-

ing», «technical-tactical action», which indicates the 

close relationship between technology and tactics 

of the sport and implies the inextricable improve-

ment of these two types of training.

 The opinions of leading modern scientists also 

agree that in the system of sports training, tactical 

training should be considered with technical train-

ing as a single subsystem. So L.P. Matveev states 

that sports technique represents more or less per-

fect ways of performing competitive actions, and 

sports tactics is a form of combining the entire set 

of these actions in the process of achieving a com-

petitive goal. This explains the close relationship 

between the technical and tactical training of an 

athlete, which can be separated only conditionally 

[3]. In the works of Yu.A. Shakhmuradov gives the 

following definition of a wrestler’s tactics – «meth-

ods of implementing specific actions, methods of 

conducting a separate fight, methods of conducting 

the competition as a whole» [6]. Speaking about the 

tactics of a wrestler, we can highlight the main idea 

of O.G. Izhevskiy: tactics are closely intertwined and 

directly depend on the technical readiness of both 

the athlete himself and the capabilities of the oppo-

nent [1].

From the above it follows that technical actions 

(techniques) should be improved inextricably with 

the methods of their implementation, even at the 

early stages of sports specialization, and then they 

are transformed into technical and tactical actions 

that the athlete will use in competition conditions.

V.N. Platonov also points out the deep relation-

ship between technical and tactical training, noting 

that the level of tactical preparedness of athletes 

depends on their mastery of the means of sports 

tactics (techniques and methods of their implemen-

tation), its types (offensive, defensive, counterat-

tacking) and forms (individual, group, team) [4]. 

The same idea is confirmed by the authors: Zh.K. 

Kholodov, V.S. Kuznetsov, stating that tactical pre-

paredness is closely related to the use of various 

technical techniques, methods of their implementa-

tion, the choice of offensive, defensive, counterat-

tack tactics and its forms (individual, group or team) 

[5].

Thus, the opinions of leading scientists and prac-

titioners agree that when training athletes, it is not 

advisable to improve technique in isolation from tac-

tics, therefore, in the federal standard it would be 

correct to combine these types of training into one.

Secondly. The volume and dynamics of types of 

training (special physical and technical) in the struc-

ture of the educational and training process at the 

stages of sports training.

In the federal standard (Appendix No. 5), only 6% 

of the time is allocated for technical training at the 

stage of initial training (the first four years of prep-

aration), from 10% to 15% - at the stage of sports 

specialization (the next 3-4 years of preparation), 

14% - at the stage of improving sportsmanship, from 

12% to 14% - at the stage of higher sportsmanship. 

Scientific knowledge and experience in training ath-

letes in sports with a large volume of techniques and 

actions (sports games, martial arts, complex coor-

dination sports) shows that significantly more time 

is devoted to improving technical and tactical skills 

than is allocated by the standard.

From Appendix No. 5 of the standard it is clear 

that the volume of special physical training (20% in 

the first year of training) at the initial stage of train-

ing is greater than at the educational training stage 

(16% in the fifth year of training), and is equal to the 

volume at the stage of improving sportsmanship, 

which contradicts the system of training athletes.

Below we present the opinion of L.P. Matveev re-

garding the first two stages of preparation. At the in-

itial training stage, classes are structured mainly ac-

cording to the type of broad general physical training 
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with the integrated use of available means of com-

prehensive physical education and general «sports 

education». Best practice shows that one should not 

rush into a narrow focus on sporting interests at this 

stage. The main place in the content of training with 

the beginning of sports specialization continues to 

be occupied by broad general training; special train-

ing is also carried out using a wide range of special 

preparatory exercises, a large place among which 

is given to exercises aimed at systematically form-

ing the fundamentals of the technique of the chosen 

sport [3].

Third. Standards for monitoring the level of spe-

cial physical preparedness (SPP). Firstly, the stand-

ards from the Standard do not reflect the specifics of 

the sport; they are the same for freestyle and Greco-

Roman wrestling. Secondly, these standards mainly 

evaluate only strength abilities and do not evaluate 

special speed, special flexibility, special agility and 

special endurance, which determine the success of 

competitive activity. Thirdly, it is not clear by what 

criterion the standards for monitoring general and 

special physical fitness are divided. So, for exam-

ple, the standard «standing long jump with a push 

with two legs» refers to the standards for monitoring 

general physical fitness (GPP), and the standards 

«standing high jump» and «triple jump from stand-

ing» - to the standards for monitoring special physi-

cal fitness. Or the standard «flexion and extension 

of the arms in a prone position» is used as a stand-

ard for controlling general physical fitness, and the 

standard «flexion and extension of the arms in an 

emphasis position on the uneven bars» is used as a 

SPP. In our work [2], we developed tests for moni-

toring the special SFP of wrestlers, which take into 

account the specifics of competitive activity in free-

style wrestling and correlate with its success.

Сonclusions. The federal standard of sports 

training for the sport «wrestling» requires modifica-

tion in accordance with the requirements of the the-

ory and practice of training athletes in the following 

areas: first - the unification of types of sports train-

ing in the structure of the educational and training 

process, their volume and dynamics at the stages of 

sports training, second - standards for monitoring 

the level of special physical fitness.
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