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EDITOR-IN-CHIEF COLUMN

Methodological foundations for the formation of a national
doctrine for the development of sports culture

Sport is a modern socio—cultural phenomenon that is part of the life
of any society and is subject to the same problems that dominate in this
society.

It is known that Russian sport is under political pressure from
international organizations, including the 10C. Taking into account the
current circumstances, there is a need in the Russian sports community
to develop and justify solutions that can provide answers to the following
questions:

+ should the commercialization and professionalization of Olympic
sports be further realized; what will be the meaning of its future social
purpose;

+ which alternative Russian sports movements can receive worldwide
recognition and support from governments, business and society.

To get an answer to these questions, it is necessary to search for and
justify possible options for the development of sports movements from
the position of scientific argumentation of ideologies, disclosure of the
mechanism of implementation and evidence of their social significance in
the expansion of the Russian sports space.

Today, along with the Olympic movement, sports movements are being
implemented in Russia, mainly such as: "sport for all", youth sports, "mass
sports”, "public sports”, "inclusive sports”, "adaptive sports”, "student
sports”. Atthe same time, in the theory and methodology of sports, aswell as
regulatory and program documents, vague and ambiguous interpretations
and the content of these sports directions are given and used.

Ambiguity in understanding the essence of goal-setting causes weak management in the development and popularization
of sports movements.In this regard, it is necessary to formulate the ideological foundations, which will provide an ideological
basis for the development of strategic goal-setting in the development of the Russian sports movement.

Within the framework of the set strategic goals, sociological research occupies an important place to identify the
mechanism for implementing a pool of sports movements, the results of which allow us to determine the needs for new forms
of training and competitive activities, building sports infrastructure, and based on sociological analysis to build a mechanism
for implementing the strategic goal of a sports movement.

The main feature of recent years is the use of sports facilities by young people to achieve training and developmental
effects, as opposed to realizing the acquired potential in the process of competitive activity. One of the factors influencing
the orientation and nature of sports movement, taking into account this feature, may be a system for building motivation to
participate in competitions: shifting the emphasis of "sport for yourself” to "achievement sport”.

The crisis of the Olympic movement forces us to pay special attention to the definition of priorities of state policy in the
field of sports, which can be expressed in the adoption and improvement of regulatory support for the status of traditional and
new sports movements.The mechanism of their state support and popularization will be the active deployment of information
campaigns to promote a sporty lifestyle.

The conjugate interaction of sports movements creates a space for the development of the nation’s sports culture, which
becomes the ideological basis for building a state policy in the field of sports.

As an effective tool for state regulation of sports movements, it is proposed to develop a national doctrine for the
development of sports culture as a system of views and provisions that establish vectors of development and forms of
sportization of the country's social structures, as well as ways to solve a complex of problems at various levels of current
society and create prerequisites for the formation of a civilization of the future.

In the context of building a national doctrine for the development of sports culture, it is appropriate to consider the
phenomenon of sports culture, which, along with the development of human motor and intellectual potential, expands the
ideology of the worldview associated with the new realities of the modern world. Intensive development of the values of
sports culture determines the possibilities and prerequisites for solving such global problems as demography, ecology, and
national security.

Determining the priorities of state policy towards building a national doctrine for the development of sports culture will
make it possible in the near future to get away from the negative consequences of political confrontation by disclosing the
internal resources of the domestic sports and sports movement, as well as to build a new vector for the formation of a sports

civilization of the future.
We invite scientists to publish the results of scientific research aimed at finding and studying the value mean-
ings of physical culture and sports.
Editor-in-Chief of TPPC, Honored Worker of Physical Culture of the Russian Federation
Dr. Hab., Professor L.l. Lubysheva
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Abstract

Objective of the study was to describe the capabilities of the vector modeling method in pedagogical research in physical
education and sports.

Results and conclusions. The article presents a description of the vector modeling method. An overview of the dialectical-
logical algorithm of the vector modeling method is given. The systematization of pedagogical models of physical education
has been carried out. Health-adaptive, socially-oriented, personality-oriented and sports-recreational models of physical
education are identified and analyzed. Their specific features, advantages and limitations in the practice of physical educa-
tion are described. The prospects for using the vector modeling method in humanities research are shown.

Keywords: vector modeling, dialectical-logical algorithm, categorical models, pedagogical models of physical education.

Introduction. Pedagogical research on the prob-
lems of physical culture and sportsis carried out at the
intersection of humanities and natural sciences and
involves a methodology of scientific research with the
widespread use of interdisciplinary tools adequate to
the objectives of the research [4].

It is generally accepted that a scientifically based
choice of methods ensures a clear logic of the study
and the reliability of its results. An analysis of disser-
tations on pedagogical problems of physical culture
and sports showed that the arsenal of theoretical and
humanitarian methods of scientific knowledge among
applicants for academic degrees is not large [3, 5].

The theoretical research methods used by the
authors do not always lead to a logically structured
constructive-critical analysis of domestic and foreign
scientific sources, showing the degree of develop-
ment of the problem, the presence of «knowledge of
ignorance» and «blank spots» in science that need to
be investigated. The use of methods such as abstrac-
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tion, concretization, modeling, classification and sys-
tematization in scientific work often causes difficulties
for authors.

One of the key categories of modern cognitive the-
ory and research practice is modeling, which is most
often defined as a set of techniques, logical opera-
tions of cognition and practical actions performed to
construct and study a model of an object for the pur-
pose of its thorough study [4, 9].

Objective of the study was to describe the capa-
bilities of the vector modeling method in pedagogical
research on the problems of physical education and
sports.

Results of the study and discussion. The vec-
tor modeling method shows how the content of logi-
cal operations can change within the framework of
formal and informal logic. The method is based on
an abstract comparison of the properties of various
objects, that is, establishing their similarities and dif-
ferences and identifying paired reflexive categories.
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The method «... allows you to get «inside» a phenom-
enon and go «outside» (internal - external, essence -
phenomenon) or determine the strength of the influ-
ence of one on the other (cause - effect, necessary
- accidental)» [11].

The dialectical-logical algorithm - a set of rules
that allows you to build categorical models of objects,
was proposed by D.V. Pivovarov (1993). «To achieve
the goals of cognition, the categories of dialectics and
other paired categories of a high degree of generality
can be analyzed as stratagems of action and techno-
logical chains can be built from them. The algorithm
consists of three (or more) steps, and technological
chains can take the form of a tetrad, an ennead, or an
equation from the enneads» [10].

D.V. Pivovarov showed how in a holistic object of
study it is possible to isolate paired categories (oppo-
sites) and the general measure of their unity to create
a holistic idea of the object, namely: a tetrad around
the dimensional category «body», then around a cat-
egorical square - a rhombus, the vertices of which be-
came the vertices of a triangle , erected on the side of
a square, connected by diagonals. Moreover, the ini-
tial goals of the analysis determine all its procedures.
Since the opposites acted as sides of one object, they
also had common features, and therefore there was a
specific identity between them, in contrast to formal
logical identification, taking into account their differ-
ences (Fig. 1).
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Fig. 1. Ennead - a three-dimensional model of a

person according to D.V. Pivovarov (1993)

The presented Ennead helps, through simplifi-
cation, to understand the origin of the three mod-

els of man (one-dimensional, two-dimensional and
three-dimensional). The types of transformed cor-
poreality are indicated at the vertices of the rhom-
bus (Fig. 1).

Much later than Golubeva N.A. identified «heuris-
tic possibilities of disymmetric analysis in the study of
structural features and mechanisms of transformation
of objects... Factors that determine the disymmetric
lability of objects related to the social, cognitive and
artistic spheres are considered» [2].

Artificially created models in pedagogical re-
search are only diagrams that reflect the authors
ideas about these phenomena. The vector mod-
eling method allowed for cross-cultural analysis and
systematization of pedagogical models of physical
education.

Since the study of a person «from the inside» pre-
supposes the comprehension of the modes of his
spiritual and physical existence, and the consideration
of a person «from the outside» is based on the inter-
pretation of his relations with the surrounding world of
nature and culture, we rely on the idea of subject in-
tegration of G.G. Natalova suggested that the real set
of models of physical education is determined by their
anthropological and ontological components, namely,
one or another combination of two interrelated and
interdependent vectors: «body-spirit> and «nature-
culture» [7].

The above was the basis for identifying health-
adaptive, socially-oriented, personality-oriented and
sports-recreational models of physical education,
extreme in their manifestations and differing in tar-
get orientations and mechanisms for achieving goals
(Fig. 2) [8].

The health-adaptive model of physical educa-
tion is inherently consonant with the nature-centric
model of pedagogical activity (L.A. Belyaeva, 1.G.
Fomicheva) and fits into the biologizing direction of
personality development, according to which a per-
son is born with a certain set of qualities that manifest
themselves in the process of his biosocial develop-
ment , the task of training and education is «to follow
human nature» [1, 13].

Within the framework of this model, the goal of
physical education is to improve health, achieve nor-
mal age-sex physical development and general physi-
cal fitness, create an individual morphofunctional and
motor base necessary for a person’s adaptation to
natural and social conditions of life.

Theory and Practice of Physical Culture | teoriya.ru | September | Ne 9 2024
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Fig. 2. Models of physical education

The socially oriented model of physical education
is based on the sociological direction in the theories
of personality development (classical conditioning,
social learning), according to which the main influ-
ence on the formation of the personality and its be-
havior, regardless of natural inclinations, is organized
by educational influences. The goals of socially-ori-
ented physical education are determined based on
the needs of the state and society. The educational
process within the framework of this model takes the
form of general physical preparation of a person for
life in general and military-applied, sports-applied,
vocational-applied training, taking into account the
specifics of his activity for successful socialization in
society.

The personality-oriented model of physical edu-
cation is based on humanistic ideas in the theory of
personality development and is consonant with the
anthropocentric model of pedagogical activity (L.A.
Belyaeva, I.G. Fomicheva), within which the main em-
phasis is on the formation of a holistic person, his self-
realization through the development of subjectivity ,
abilities for goal setting and self-determination, har-
monization of spiritual and physical potential. The tar-
get within the framework of this model is the formation
of physical culture of the individual through the crea-
tion in the environment of an educational institution of
conditions for mastering the values of physical culture
based on the construction of elective trajectories of
physical education and self-education, pedagogical
support and accompaniment.

hitp://www.tptk.ru

The sports and recreational model of physical edu-
cation is based on the ideas of ecological psychology,
or more precisely on the eco-behavioral studies of R.
Barker, Willems, who proved the existence of «<behav-
ioral settings» and stable patterns of behavior tied to
them, as well as the theory of possibilities of J. Gibson,
according to which, the active principle of the subject
mastering his living environment is emphasized, which
confirms the idea of PF. Lesgaft about the significant
influence of the environment on the upbringing of a
child [6, 12].

The semantic core of this model is variable sports
and recreational activity, which, on the one hand, op-
erates within behavioral settings according to the spe-
cifics of the physical environment (sports grounds,
courts, balls, nets, etc.) and is regulated by the rules of
sports governing the behavior of its participants, and
on the other hand, it provides a range of opportunities
for subjects to voluntarily choose the type, place, and
mode of activity.

The goals of the sports and recreational model
are related to the formation of a physical culture and
sports lifestyle and physical culture and sports com-
petencies of the younger generation for inculturation
in the modern sociocultural environment. Its essence
lies in the indirect management of the physical edu-
cation of children and youth through the construction
and enrichment of a sports environment that creates
conditions and provides opportunities for personal
self-expression.

The described models of physical education in real
practice do not always exist in ideal terms, but inter-
penetrate one another, complementing and compen-
sating for the specific shortcomings and limitations of
each, which is quite justified in the conditions of vari-
able education, but requires certain rules for their co-
ordination [8].

Conclusions. The vector modeling method
can complement mathematics and formal logic. It
has great prospects for application in humanitar-
ian research on the problems of physical culture and
sports, provided that the dialectical-logical algorithm
is adapted to specific material and is carried out on
the basis of a careful selection of categorical pairs and
combinations, discarding meaningless definitions.

Maintaining the priority of humanitarian specifics
in research on the problems of physical culture and
sports, in our opinion, is possible with a holistic con-
sideration of man in the unity of modes of being - bod-
ily, mental and spiritual and the environment of being
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- nature and culture, based on an «organic combina-
tion of value-semantic and logical -epistemological
approaches».
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Abstract
Objective of the study was to develop test tasks that determine the level of speed and strength qualities of young football
players.
Methods and structure of the study. Two groups of football players took part in the pedagogical experiment: 12-13 and
14 years old. Data analysis was carried out using intragroup and intergroup indicators. The evaluation coefficient made it
possible to compare the statistical set of measurement results of various physical quantities in their corresponding physical
units.
Results and conclusions. The proposed test tasks allow us to identify the level of development of speed-strength qualities.
To increase the effectiveness of the educational and training process, focused on the development of speed and strength
qualities, itis necessary to differentiate physical activity based on taking into account the individual characteristics of football
players aged 12-14 years.

Keywords: speed-strength abilities, dynamics, football players at the stage of sports specialization, control and assess-

ment of speed-strength abilities.

Introduction. The main problem of developing the
speed-strength qualities of football players is the need
for an optimal ratio of speed and strength exercises
used in the educational and training process, using
various means, which are determined taking into ac-
count the age characteristics of those involved.

Analysis of scientific and methodological literature
shows that the opinions of various authors in assess-
ing the sensitive period of development of speed-
strength qualities of football players approximately
coincide, and the most favorable age range is from 11
to 13 years.

This age period is characterized by intensive devel-
opment of almost all physical qualities and is therefore
favorable for practicing various sports. However, it is
at this age that the maximum improvement in perfor-
mance is observed, especially in the development of
such physical qualities as speed, strength and agility,
as well as technical elements are quickly and firmly
absorbed, and the tactical thinking of young football
players develops.

Considering that the development of speed-
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strength qualities in later years slows down, due to the
age-related characteristics of the psychophysiologi-
cal development of the body, the age of 11-13 yearsiis
the most favorable and therefore during this period it
is necessary to competently plan the educational and
training process with the predominant use of physi-
cal activity focused on development of the previously
listed physical qualities of football players.

A fairly convincing example, as confirmation of
what was said earlier, are the results of the study by
0.B. Lapshin, where the work clearly shows the main
sensitive periods of development of physical qualities
of speed and strength, a significant increase in indi-
cators of which is noted already at the age of twelve,
provides indicators of changes in the development of
speed-strength qualities of football players of two age
groups, which were determined using test tasks (con-
trol exercises) at the beginning and after the end of the
school year [3].

Speed qualities in modern football are, in our
opinion, the most important. A team’s successful play
is only possible if its players are ahead of the opposing
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players, gaining time and space from them. A signifi-
cant influence on the level of development of speed,
as well as other physical qualities, is exerted by the
intensity of physical activity at an early age, since it is
known that in two children with the same speed abili-
ties, the level of development of speed in adulthood
is usually higher. who were more active in childhood
[4]. In addition, training, which includes improving the
technique of movements and improving the rhythmic
characteristics of the performed physical exercises
of elementary and complex forms of manifestation of
speed qualities, has a significant impact on the devel-
opment of speed-strength qualities.

Objective of the study was to develop test tasks
that determine the level of speed and strength quali-
ties of young football players.

Methods and structure of the study. The age period
of 12-14 years considered in the study (the stage of
sports specialization) is the most optimal in the devel-
opment of speed-strength qualities, since, to a great-
er extent, their changes occur against the background
of a significant restructuring of the basic functional
systems of the youth body. It is necessary to take into
account that at the age of 12-15 years, the levels of
development of speed-strength qualities up to 75%
depend on the weight and height parameters of the
body [1, 2].

In pedagogical practice, control exercises are
most often used to assess the levels of development
of speed-strength qualities: standing long jump and
shuttle run 6x20 meters. However, they do not allow

us to assess the level of their development to the re-
quired extent. In our opinion, this requires a set of test
tasks that will allow us to objectively assess the level of
development of speed-strength qualities of the main
muscle groups, carry out a differentiated approach to
the development of these abilities, and also increase
the technical preparedness of football players.

Two groups of football players took part in the
pedagogical experiment: 12-13 and 14 years old. The
generated block of test tasks made it possible to dif-
ferentiate individual achievements in terms of devel-
opment of speed-strength qualities of young football
players. Data analysis was carried out using intra-
group and intergroup indicators. The evaluation coef-
ficient made it possible to compare the statistical set
of measurement results of various physical quantities
in their corresponding physical units. Significance of
the estimation coefficient: 0-10% — small; 11-20% -
average; >20% - large.

Results of the study and discussion. Analysis
of individual differences in the development of speed-
strength abilities are observed in the following tests:
flexion and extension of the arms, while lying down;
jumping on a pedestal 40 cm high; pushing a medi-
cine ball from the shoulder with your strongest hand
(see table).

The smallest values of the shift values in the age
range of 12-13 years were noted in the tests: lift-
ing the body from a position lying on the back and
deflection in a lying position on the stomach from
12 to 14%.

Dynamics of changes in indicators of development of speed-strength qualities of young men at the stage of

12-13 years old 14 years

sports specialization in different age periods

Test assignment

Beginning of
the school year

End of the
school year

End of the
school year

Beginning of
the school year

Standing long jump (m) 18 20 13 15
Standing jump (cm) 24 22 17 20
Pull-ups on a high bar (number of times) 19 20 17 18
Bending and extending the arms while lying down 34 31 29 32
(number of times)

Fast run from a high start at 30 (m/s) 19 17 20 17
Relay race 6x20 (m\s) 24 20 26 25
Body deflection in a prone position (number of 14 16 15 13
times)

Raising the body from a position lying on your 13 12 13 14
back (number of times)

Jumping on a pedestal 40 cm high (number of 30 28 27 31
times)

Pushing a medicine ball from the shoulder with 27 28 23 25
your strongest arm (m)
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The results obtained in tests related to overcoming
the resistance of one’s own body weight are the high-
est. At the age of 14 years, the highest indicators were
found in control exercises 4 and 9, and the lowest in
control exercises 1 and 3. In the test results using 7
and 8 control exercises, after the end of the school
year compared to its beginning, a negative trend in in-
dicators was recorded.

In our opinion, minor multidirectional changes in
test results using 4, 9, 7 and 8 control exercises, along
with the natural process of development of the mus-
cles involved in performing these exercises and, ac-
cordingly, an increase in muscle mass, can also be
explained by the predominant use of physical activity
in the educational process , focused on the develop-
ment of these muscle groups.

Conclusions. The proposed test tasks allow us to
identify the level of development of speed-strength
qualities. To increase the effectiveness of the educa-
tional and training process, focused on the develop-
ment of speed and strength qualities, it is necessary

hitp://www.tptk.ru

to differentiate physical activity based on taking into
account the individual characteristics of football play-
ers aged 12-14 years.
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Abstract

Objective of the study was to identify the features of anthropometric and bioimpedancemetric indicators of highly quali-
fied wrestlers and boxers from Yakutia.

Methods and structure of the study. 49 male athletes participating in the Republican Center for Sports Training of Na-
tional Teams of the Republic of Sakha (Yakutia) took part in the scientific work. Of these, 36 athletes were engaged in free-
style wrestling, 13 — boxing. Body length and weight, chest circumference, waist and hips were measured. The bioimped-
ance study included the determination of active and reactance resistance and body components: fat mass, active cell mass,
skeletal muscle mass, lean mass of athletes.

Results and conclusions. Athletes involved in freestyle wrestling showed significantly higher indicators of body weight,
body mass index, hip circumference and chest circumference, and the absolute amount of skeletal muscle and lean mass.
Frequency analysis of BMI determined the presence of overweight and obese individuals among the wrestlers. Among the
boxers, there were no overweight or obese individuals based on BMI. According to the bioimpedance study, significantly
higher rates of active and reactive resistance were found in boxers due to reduced body hydration. The resulting anthropo-
metric and bioimpedance metrics provide valuable scientific data that can be used to improve the effectiveness and indi-
vidualization of training, weight management and improve the overall performance of athletes involved in freestyle wrestling

and boxing.

Keywords: anthropometry, bioimpedancemetry, wrestlers, boxing, Yakutia, body components.

Introduction. Anthropometric and bioimpedance
studies play an important role in sports science, es-
pecially in contact sports such as wrestling and box-
ing [6]. It is known that athletes involved in different
sports have certain morphofunctional characteris-
tics that help them in sports activities [1, 2]. Under-
standing an athlete’s physical characteristics helps
coaches and physical training specialists individual-
ize training programs, monitor progress, and prevent
injury in athletes. All of this can allow the athlete to
optimize fitness and performance to achieve their
maximum potential.

Anthropometric and BIA characteristics of athletes
can vary depending on many factors, including ethnic-
ity, gender, age and level of physical activity [4, 5]. In
this regard, the study of athletes from Yakutia is rel-
evant.

Objective of the study was to identify the features
of anthropometric and bioimpedancemetric indicators
of highly qualified wrestlers and boxers from Yakutia.

Methods and structure of the study. 49 male
athletes participating in the Republican Center for
Sports Training of National Teams of the Republic of
Sakha (Yakutia) took part in the scientific work. Of
these, 36 athletes were engaged in freestyle wres-
tling, 18 — boxing. The average age of wrestlers was
21,4+0,51 years, boxers — 23,4+0,89 years. The qual-
ification level of the examined athletes varied from
master of sports to international master of sports. The
purpose, methods, and exclusion criteria for the study
were explained to all participants. The scientific work
was carried out after they signed a voluntary consent.
An anthropometric study was carried out with meas-
urements of body length and weight, chest circumfer-
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ence, waist and hips. Bioimpedansometry (BIA) was
carried out using the ABC-01 Medass apparatus in
order to determine bioelectrical parameters (active
resistance - R5, R50; reactance - Xc5, Xc50) and body
components (fat mass (FM), active cell mass (ACM),
skeletal muscle mass (SMM), lean mass (LM) of ath-
letes. The BIA protocols also include an assessment
of the athletes body hydration (total, extracellular and
intracellular water). The obtained material was sta-
tistically processed using the SPSS 22.0 application
package to describe the results. The results used were
the mean value (M), the error of the mean deviation of
the value (m), the standard deviation ( ), the minimum
and maximum. The significance of intergroup differ-
ences was carried out using the Mann-Whitney U test.
Differences were considered statistically significant at
p<0,05.

Results of the study and discussion. The results
of an anthropometric study of athletes involved in free-
style wrestling and boxing are presented in Table 1.

Analysis of the obtained indicators revealed that
with reliably indistinguishable body length param-
eters, freestyle athletes had significantly higher body
weight (p=0,049), BMI (p<0,001), hip circumference
(p=0,018) and chest circumference (p=0,0110). The
identified anthropometric characteristics of wrestlers
are related to the fact that wrestling requires wider di-
mensions of the shoulders, chest, hips and buttocks
for grips, throws and for stability and maneuverabil-
ity during the fight. Frequency analysis of BMI deter-
mined the predominance of persons with normal body
weight in 63.9% of wrestlers (n=23) and 92,3% of box-
ers (n=12). Among the wrestlers there were athletes
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with overweight (30,6%, n=11) and obesity (5,5%,
n=2). Among boxers, there were no overweight or
obese individuals based on BMI. The OT/BP index in
94,4% of wrestlers and 100,0% of boxers was within
normal values; an increased OT/BP index was deter-
mined only in two wrestlers (5,6%). The bioelectrical
parameters of the body of the examined wrestlers and
boxers are presented in table 2.

Analysis of bioelectrical indicators of active (R5,
R50) and reactive (Xc5, Xc50) resistances measured
at frequencies of 5 and 50 kHz revealed significantly
higher indicators in boxers (p <0,001), which is ex-
plained by the lower hydration of their body, since the
conduction of electrical current is influenced by the
amount of fluid in the body, which has an ionic conduc-
tion mechanism [3]. The total body fluid of the wres-
tlers was 44,37+1,05 kg, of the boxers — 40,0+0,71
kg, which had significant differences (p=0,030). The
difference is due to the higher content of intracellular
water in wrestlers compared to boxers (26,29+0,67 kg
and 23,72+0,53 kg, respectively). The average value
of extracellular water was 18,09+0,48 kg in wrestlers
and 16,27%0,54 kg in boxers. The absolute and rela-
tive values of the body components of the examined
groups of athletes involved in freestyle wrestling and
boxing are presented in Table 3.

Analysis of the average values of body components
revealed significant differences in only two compo-
nents: the absolute amount of SMM and LM, which
were higher in athletes involved in freestyle wrestling
(p=0,006 and p = 0,026).

Table 1. Anthropometric parameters of athletes involved in freestyle wrestling and boxing

Freestyle wrestling (n=36)

Boxing (n=13)

Parameters Min — Max Min — Max
Body length, cm 159,0-197,0 171,19%1,30 7,85 11?;4’%_ 174,30+1,58 5,71
Body weight, kg 57,0-125,0 73,0£2,60 15,65 53,0-72,0 63,76%1,72 6,21
BMI, kg/m? 21,4-40,8 24,74+0,64 3,86 17,6-22,9 20,94+0,34 1,22
Waist circumference, cm 65,0-106,0 74,83%1,56 9,36 58,0-78,0 71,53%+1,34 4,85
Hip circumference, cm 83,0-120,0 94,0+1,37 8,25 84,0-94,0 88,23+0,85 3,06
OT/0OB 0,72-1,39 0,81+0,01 0,11 0,69-0,85 0,80+0,01 0,04
Chest circumference, cm 83,5-121,0 94,82+1,49 8,98 77,0-94,0 88,31+1,29 4,67

Table 2. Bioelectrical parameters of the body of athletes involved in freestyle wrestling and boxing
Freestyle wrestling (n=36)

Boxing (n=13)

Parameters Min — Max Min — Max
R50, Om 316,0-552,0 456,69+8,22 49,35 495,0-579,0 535,41+7,51 27,08
R5, Om 372,0-657,0 514,47+12,63 75,78 419,0-685,0 593,61+23,31 84,06
Xc50, Om 41,0-77,0 58,59+1,23 7,39 62,9-78,20 70,03%1,20 4,34
Xc5, Om 20,1-373,0 74,52+17,68 106,09 31,7-371,0 131,58+48,13 152,20
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Table 3. Body composition of athletes involved in freestyle wrestling and boxing

Freestyle wrestling (n=36)

Boxing (n=13)

Parameters
FM, kg 5,40-36,70 | 12,36%1,31 | 7,90 3,00-13,20 9,13+0,89 3,22
FM, % 8,85-30,00 | 1589%1,02 | 6,14 5,56-18,33 14,01%1,14 4,12
ACM, kg 29,30-53,00 | 36,17¢0,91 | 546 | 28,10-37,60 | 32,930,77 2,78
ACM, % 41,02-5456 | 50,11#0,61 | 3,68 | 47,34-57,68 | 51,77+0,79 2,87
SMM, kg 26,70-46,20 | 33,55¢0,71 | 4,29 | 26,50-32,70 | 30,11%0,49 1,79
SMM, % 36,45-56,56 | 46,75t0,83 | 501 | 44,31-53,15 | 47,44+0,80 2,89
LM, kg 51,00-88,30 | 60,63%1,44 | 8,66 | 4800-59,20 | 54,63+0,97 3,51
LM, % 70,00-91,15 | 84,10£1,02 | 6,14 | 8167-9444 | 8598+1,14 4,12

Conclusions. A scientific study showed that
with reliably indistinguishable body length param-
eters, freestyle athletes had significantly higher body
weight, BMI, hip circumference and chest circumfer-
ence. Frequency analysis of BMI determined the pres-
ence of overweight and obese individuals among the
wrestlers. Among boxers, there were no overweight
or obese individuals based on BMI. According to the
bioimpedance study, significantly higher rates of ac-
tive and reactive resistance were established in box-
ers. The difference is due to the higher content of total
and intracellular water in wrestlers compared to box-
ers. Athletes involved in freestyle wrestling showed
large values of the absolute amount of skeletal mus-
cle and lean mass. The resulting anthropometric and
bioimpedance metrics provide valuable scientific data
that can be used to improve the effectiveness and in-
dividualization of training, weight management and
improve the overall performance of athletes involved
in freestyle wrestling and boxing.
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Abstract

Objective of the study was to expert assessment of complex control over the training of basketball players at the stage of
improving sportsmanship.

Methods and structure of the study. The method of expert assessment of 81 basketball coaches was used. The respond-
ents had extensive practical work experience and high qualifications. The questionnaire contained questions regarding the
content and organization of comprehensive control during the training of basketball players.

Results and conclusions. As a result of the method of interviewing highly qualified experts, problematic aspects of complex
control over the level of preparedness of players in modern basketball were identified. It was revealed that the assessment of
important sections of basketball players’ preparedness (hand speed, jumping speed, special agility, etc.) requires the devel-
opment of new ones and clarification, taking into account the modern realities of basketball, of existing methods, indicators
and criteria of preparedness. It has been established that the system of comprehensive control over the level of preparedness
of basketball players has not yet been fully formed. Additional research is required on the scientific substantiation of the con-
tent, methods, tests (control exercises) for assessing the level of preparedness of basketball players. The greatest difficulties

for trainers are in carrying out operational control.

Keywords: comprehensive control, expert opinion, basketball players preparedness, modern basketball.

Introduction. Successful performance of basket-
ball players at important responsible competitions is
currently impossible without carefully planned team
preparation. The effectiveness of the training process
largely depends on well-thought-out and competently
organized comprehensive control, which includes
informative criteria for assessing the level of special
preparedness of basketball players.

P.M. Tsetlin and K.l. Travin recommend using con-
trol standards, which represent various throws and
movements, and monitoring the players performance
indicators [4-6]. In the mid-sixties of the last century,
S.G. Bashkin points to the need to exercise medical
control over the training process of basketball players
[1].In 1967, a textbook on basketball for physical edu-
cation universities was published, in which a separate
section is entirely devoted to the pedagogical control
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of players [3]. The beginning of the 70s of the last cen-
tury was marked by the appearance of manuals and
recommendations for conducting scientifically based
monitoring of the level of preparedness of basketball
players of various qualifications [2].

The process of selecting informative control indi-
cators is quite complex, since the success of actions
in basketball depends on many factors. In practice,
there are thousands of control indicators, but their
true value and the need for application are not always
scientifically substantiated, and therefore expedient.
Many of them duplicate each other and are not inform-
ative enough. Therefore, an important task when de-
veloping an effective control system is the selection of
a relatively limited number of scientifically based indi-
cators that would provide a fairly complete description
of the preparedness of basketball players. It should be
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noted that the development of various components of
complex control in basketball is not the same. Meth-
ods for monitoring the functional capabilities of bas-
ketball players appear in a more advantageous posi-
tion, but they characterize only the foundation of the
players sportsmanship, but not the skill itself. Many
motor tests presented in the specialized literature, for
the most part, are not scientifically substantiated. The
influence of indicators obtained with their help on the
effectiveness of competitive activity has not been es-
tablished, and there are often no specific quantitative
criteria characterizing the skill of players.

Particularly difficult is the assessment of both in-
dividual playing techniques and the calculation of in-
tegral indicators that characterize the effectiveness of
the game of individual basketball players and the team
as a whole.

Objective of the study was to expert assessment of
complex control over the training of basketball players
at the stage of improving sportsmanship.

Methods and structure of the study. The study
used a survey in the form of a questionnaire. The ex-
perts were qualified basketball coaches with extensive
practical experience.

Information characterizing the level of professional
competence of experts is given in Table 1.

Table 1. Characteristics of the composition of ex-
perts — basketball coaches (n=81)

‘ Composition

Expert data percentage
Honored Trainers of Russia (HTR) 13
Trainers of the highest category 48
Trainers of the first category 36
Trainers of the 2nd category 3
Coaching experience less than 5 years 13
Coaching experience 5-10 years 20
Coaching experience 10-20 years 31
Coaching experience over 20 years 36

The presented data indicate that more than 65% of
respondents had more than 10 years of coaching ex-
perience and 97% of basketball coaches had the title
of HTR, or the highest and first coaching category. The
majority of coaches surveyed (96%) consider com-
plex monitoring at the SCM stage to be an important
necessary part of the training of basketball players.

Results of the study and discussion. Experts were
asked to rate on a five-point scale the degree of im-

portance of assessing various types of training of
basketball players when conducting stage-by-stage
control at the SSM stage. According to experts, the
level of physical, functional, tactical-technical and
competitive preparedness of players is considered a
priority (Fig. 1).

%LthLL

Physical Functional

=3

Number of responses

Tactical and
technical

Theoretical Psychological Competitive

a5 nd 03 n2 m1

Fig. 1. Expert opinion on the priority of types of
training that need to be assessed in the process of
stage-by-stage control of basketball players

The majority of trainers believe that in the process
of stage control, tests (control exercises) should be
presented that assess the levels of special dexter-
ity and coordination abilities (79% of respondents),
speed endurance (65% of respondents), hand speed
(49% of respondents), maximum jump speed (42%
of respondents). Analysis of expert opinions (Table
2) shows that tests and control exercises presented
in program documents regulating the training of bas-
ketball players do not always perform a control func-
tion, since they do not allow adequate assessment of
the level of development of important special physical
qualities necessary for successful gaming activity in
basketball.

Difficulties arise when assessing the hand speed of
basketball players - 25% of respondents believe that
the presented tests solve this problem, jump speed

Staged
24%

Operational
51%

Current
25%

Fig. 2. Opinion of experts (basketball coaches
(n=81) on the priority of difficulties that arise when car-
rying out various types of control in their practical ac-
tivities
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Table 2. Expert opinion (n=81) on the performance of tests (control exercises) presented in the Federal Stand-
ard of Sports Training and corresponding programs at the stage of improving sportsmanship, their control
function when assessing the special physical qualities of basketball players

Sections of special physical training

Answer options (%)

No I find it difficult to answer

Tests to assess the general endurance of basketball players 59 21 20
Tests for assessing speed endurance of basketball players 68 20 12
Tests to evaluate the jumping endurance of basketball players 33 38 29
Tests to evaluate the maximum jump height of basketball players 57 16 27
Tests to evaluate the jumping speed of basketball players 29 45 26
Tests to evaluate specialized agility of basketball players 29 44 27
Tests to assess the speed of movement of basketball players 68 13 19
Tests to evaluate the hand speed of basketball players 25 49 26
Tests to evaluate the strength of basketball players 47 18 35

and special dexterity - 29% each. The majority of re-
spondents were unable to assess the correspondence
of tests and control exercises, this indicates unre-
solved problems in the content of various aspects of
complex control of basketball players.

When analyzing the difficulties of various types of
complex control of basketball players, 51% of experts
noted that they were experiencing (Fig. 2). This is ex-
plained by the fact that for an objective assessment of
operational control indicators it is necessary to use in-
strumental techniques. 81% of surveyed experts con-
sider it important to use instrumental techniques when
conducting comprehensive control.

Conclusions. Analysis of the opinions of highly
qualified trainers on various aspects of complex con-
trol revealed:

1. A system of comprehensive control over the lev-
el of preparedness of basketball players has not yet
been fully developed. Additional research is required
on the scientific substantiation of the content, meth-
ods, tests (control exercises) for assessing the level of
preparedness of basketball players.

2. Assessing the sections of basketball players’
preparedness requires the development of new meth-
ods, indicators, preparedness criteria and clarification
of existing ones, taking into account the modern reali-
ties of basketball.

http://www.tpfk.ru

3. The greatest difficulties for basketball coaches
are in carrying out operational control. It is necessary
to introduce new digital technologies into the practice
of training basketball players and teach new methods
to coaches as part of the professional development
system.
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Abstract
Objective of the study was to conduct a comparative analysis of the main aspects of the technical training of football players
from leading European clubs.
Methods and structure of the study. In the process of studying and analyzing the training process of two famous European
clubs, FC Barcelona and FC Liverpool, the experience of technical training of football players, implemented in the structure of
advanced sports technologies, was analyzed.
Results and conclusions. The use of advanced sports technologies by European clubs, the structure of which provides for a
special section of training work, focused on the constant and targeted improvement of the technical readiness of players, tak-
ing into account their individual characteristics, allows, ultimately, to educate outstanding football players who occupy leading
positions in European and world football.

Keywords: technical training of football players, European clubs, sports technologies, training process, individual charac-

teristics of players, advanced positions in football.

Introduction. In modern football, the technical train-
ing of players is aimed at achieving a high level of perfor-
mance of fast and unexpected technical techniques, skill
in handling the ball, speed of movement, effective inter-
actions with teammates and conducting single combats
with opponents on the field, quick thinking in decision
making, etc. . These qualities become determining fac-
tors in the success of a football team [1].

Objective of the study was to conduct a compara-
tive analysis of the main aspects of the technical train-
ing of football players from leading European clubs.

Methods and structure of the study. The experi-
ence of technical training of football players in two fa-
mous European clubs FC Barcelona and FC Liverpool
is analyzed. The research materials will allow us to
evaluate the importance of technical training in foot-
ball and apply it in practice.

Results of the study and discussion. Technical
training in football plays an important role in the for-
mation of playing skills, which includes a set of train-

ing sessions, control games, various types of testing,
which will improve the quality of technical elements,
such as individual actions with the ball, the accuracy
of short and long passes to a partner and indirectly
increase the effectiveness of the team’s tactical de-
cisions in game situations in general [2]. High techni-
cal preparedness of football players determines the
success of the team’s game, and also increases the
effectiveness of individual and collective actions of
the players and the team as a whole.

As the analysis shows, the technical preparedness
of FC Barcelona football players differs from players of
other teams in their unique style of play, based on high
technical performance and positional attacking play,
since the technical training of players in FC Barcelona
is based on the principles:

+ positional ball handling: technical training in-
cludes improving the technical execution of pass-
es and the ability to create a positional advantage
through highly technical ball handling. On the field,
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football players learn to act coherently, which corre-
sponds to the team’s philosophy, where every move-
ment and pass is aimed at creating playing opportuni-
ties for partners;

- dribbling and individual skill: FC Barcelona pays
great attention to improving the individual technical
skills of each player, such as dribbling, beating the op-
ponent and finding innovative and effective solutions
in different game situations that contribute to increas-
ing skill and creativity in the game;

- development of strategic thinking: in addition
to technical aspects, FC Barcelona pays attention to
improving tactical thinking in game situations that re-
quire making the only correct decision among possi-
ble options [2].

The English football club is focused on the constant
introduction of modern technologies into the training
process that help improve the technical preparedness
of football players. The most important areas used in
the practical activities of Liverpool FC include:

+ analysis of statistical data to study and develop
the individual strengths of players, through the devel-
opment and implementation of personalized training
programs for football players in the training process;

- active use of information technologies, through
which the results of virtual analysis of game situations are
introduced into the training process, providing players
with the opportunity to make highly effective decisions;

+ individual approach to training and improvement:
each player pays great attention to the development
of his technical skills in accordance with his playing
role - this helps to maximize his individual potential,
and in total ensures a high level of performance and
technical readiness of athletes to effectively perform
their playing functions [ 2].

FC Barcelona and FC Liverpool use a variety of exer-
cises in the training process to develop the technical skills
of players, which are included in the training programs:

1. «Ronaldinho» exercise — dribbling the ball
through a series of obstacles (for example, cones),
while maintaining constant control of the ball. Main
goal: improving the technique of dribbling the ball, co-
ordination of movements and the speed of making ad-
equate decisions depending on game situations that
arise on the field.

2. Exercise «Messi with a partner» is a combined
attacking training, during which the players, alternate-
ly performing a series of passes to each other, com-
plete the attack with a shot at the goal. The main goal
of the exercise is to improve the accuracy of passes,

hitp://www.tptk.ru

correctly comprehend game situations and effectively
complete attacks.

Liverpool FC, more often than others, use team ball
control training (3 on 3 under pressure) - players move
in a limited space, control the ball and make accurate
passes in the face of constant opposition from the op-
ponent. The main goal of the exercise is to improve the
technique of dribbling the ball, dribbling the opponent,
passing accuracy, making effective decisions to con-
tinue the attack under pressure from the opponent.

3. Exercise «Shooting for accuracy» During its im-
plementation, football players improve the technique of
delivering accurate and strong shots on goal, after com-
bining passes and movements in the end-of-game zone.

The main purpose of the exercise is to train the ac-
curacy and power of strikes when completing attacks.

The examples of exercises given above are just
a small part of them, used in the training process of
football clubs in Spain and England to improve techni-
cal skills [2].

Conclusions. Over the past few decades, Euro-
pean and world football in general has changed quite
a lot. This happened largely thanks to serious work
aimed at improving the technique of ball handling,
taking into account the individual characteristics of
the players, since the high level of technical prepared-
ness of the players is decisive in achieving success.
Football clubs in Spain and England pay serious at-
tention to this aspect of the training process, who are
constantly working to improve the individual skills of
football players, paying close attention to replenishing
their technical arsenal with new elements that allow
them to occupy leading positions in European football
for several decades.

Thus, the use by European clubs of advanced
sports technologies, the structure of which provides
for a special section of training work, focused on the
constant and targeted improvement of the technical
readiness of players, taking into account their indi-
vidual characteristics, allows, ultimately, to educate
outstanding football players who occupy leading posi-
tions in the European and world football.
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Abstract

Objective of the study was to develop an integral criterion of an athlete’s technical skill and a computer application for con-
structing a phase portrait of sports exercises.

Methods and structure of the study. The research instrumental base is video materials of gymnastic exercises, computer
tools for processing research results using the MatLab software environment. Performer: A. Bergovin, Master of Sports in ar-
tistic gymnastics, Republic of Belarus. Two revolutions were performed in a row, which were compared with each other based
on phase portraits.

Results and conclusions. It was revealed that the deformation of the kinematic control structure is most significant in chang-
ing the area of the phase portrait and varies within 15-30% of the area of the original image, which, however, does not lead to
a significant restructuring of the technical basis of the motor action and makes it possible to implement the target setting of
the exercise. Amplitude changes in executive function are less significant in solving a motor task than the rate of change in the
joint angle. A comprehensive «Kinematic Control» functionality has been developed, which allows for an integral assessment

of the athletes technical skill.

Keywords: trajectory of the biomechanical system, phase portrait, gymnastic exercises.

Introduction. In the field of biomechanics of
physical exercises, there are a few studies in which at-
tempts have been made to assess the technical skill
of an athlete on the basis of an integral indicator that
comprehensively characterizes the quality of master-
ing a motor skill in the form of a phase portrait that de-
termines the kinematic state of control of the biome-
chanical system [2, 4, 5]. In this regard, a hypothesis
has been defined that the assessment of the athlete’s
biomechanical state, based on the analysis of the
phase portrait of control movements at the kinematic
level, will make it possible to give an integral assess-
ment of the athlete’s level of technical skill.

Objective of the study was to develop an integral
criterion of an athlete’s technical skill and a computer
application for constructing a phase portrait of sports
exercises.

Methods and structure of the study. Comput-
er methods for constructing and comparing images

and video recording of sports exercises were used.
Technical actions in the hip and shoulder joints of a
gymnastin a large back rotation on the crossbar were
analyzed. Performer A. Bergovin, master of sports in
artistic gymnastics, Republic of Belarus. Two revolu-
tions were performed in a row, which were compared
with each other based on phase portraits. In the first
revolution, a motor task was set: to perform the ex-
ercise while achieving the maximum linear speed of
the general center of mass of the athlete’s body in its
upper part. In the second revolution, the motor task
of achieving maximum speed was not set for the ath-
lete.

Results of the study and discussion. The main
results of the study were: developed computer tech-
nology for constructing a phase portrait of sports
exercises in the MatLab software environment, visu-
alization of a phase portrait of an athlete’s control
movements, computer methods of comparison based
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on the similarities and differences of «standard»-
«performer» phase portraits.

Computer technology for constructing a phase
portrait of sports exercises. The «input» block of the
computer program receives information about the
trajectory positions of the links of the biomechanical
system in the form of a two-dimensional array of gen-
eralized coordinates — Q (n, m), where n is the num-
ber of video frames of the exercise, m is the number
of model links. Calculations and construction of phase
portraits «Kinematic control» are performed in the
MatLab software environment, developed by a com-
puter program.

Visualization of a phase portrait of an athlete’s con-
trol movements. Along the Ox axis of the Cartesian co-
ordinate system (DCS), the value of the control func-
tion is plotted, presented in the «degree» dimension
and calculated as the difference in the generalized co-
ordinates of the biosystem, where i varies from 1 to n,
and j — from 1 to m. Along the ordinate axis DSC is the
speed value of the control function in the dimension
«rad/s». The resulting points are the vertices of the
polygon, characterizing the state of kinematic control
in the competitive exercise at the points of the j-phase
portrait. In Fig. Figure 1 shows options for computer

I
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construction of phase portraits for visual analysis of
images using the ‘FaceAlpha’ function (Fig. 1.1-1.4)
and computer comparison based on a binary image
(Fig. 1.5-1.6).

The numerical value of similarities and differences
in the athlete’s technical actions was assessed using
computer methods in the MatLab software environ-
ment.

Computer methods for assessing image charac-
teristics. In line with the thematic focus of the study,
we paid priority attention to two basic categories of
information indicators of similarity and difference be-
tween images: the geometric shape of the objects be-
ing compared and comparison criteria.

The geometric shape of the compared objects was
characterized by visual and numerical assessment
of the parameters of the main spatial characteristics
of the phase portrait using the corresponding func-
tions [1, 3] of the MatLab software environment: im-
age contour (markerless - Fig. 2.1; marker - Fig. 2.2),
area (in the dimension of the original data — Fig. 2.3; in
pixels — Fig. 2.4), perimeter, center of the figure (Fig.
2.5), maximum and minimum control and speed limits
(bounding rectangle - Fig. 2.6), orientation of the ma-
jor axis (Fig. 2.7), ellipsoid (Fig. 2.8).

5

2 3
Turnover Nel (A) | Turnover Ne2 (B)| Overlay (A+B) Overlay (A+B) [Subtraction (A-B) | Subtraction (A-B)
Control in the hip joints
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Overlay (A+B) [Subtraction (A-B) | Subtraction (A-B)

Control in the shoulder joints

Fig. 1. Phase portrait — control in the hip and shoulder joints in the first (A) and second (B) large revolutions

back on the crossbar
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Fig. 2. Elements of the geometric shape of phase portraits of a biosystem and the functions of their repre-

sentation by the MatLab software environment

Elements of the phase portrait of the kinematic
control of the biosystem were visualized and assessed
using functions and commands of the MatLab soft-
ware environment, designated:

X, y — vectors defining the vertices of the polygon
in the 2D area;

plot (x,y,’-") — function of plotting a polygon without

a marker outline;

plot (x,y,’-0’) — function for constructing the mark-
er contour of a polygon;

polyarea (x,y) — a function that calculates the area
of a polygon based on given vertices in the dimension
of the DSC axes;

bwarea (BW) — estimates the area of objects in a
binary BW image in pixel dimension;

Parameters of deformation of the phase portrait «<Kinematic control» in large revolutions back on the crossbar

Turnover 1 Turnover 2
Element The relationship between turnovers
2
3 5
Square S, 118,9 S, 167,7 S, 102,5 S, 117,9 S,/S, 0,862 - ~
S,/S, 0,703 i3 k3
Perimeter P, | 2777 P, 311,8 P, | 2644 | P, | 2535 | PP, 0,95 % %
P,/P, 0.81 §’ g
Radius equivalent Rs, 205 Rs, 243 Rs, 190 Rs, 204 Rs,/ Rs, Rs,/Rs, g g
0,927 0,840
Limits on X 2,9 X -37,8 Xamin 1,4 Xymin -28,5 X, amin™X4 20 1,5 9,3
horizontal XY 26,4 XY -22,1 XY 30,2 XY -17,3 Xy Y™ X4 Yo 3,8 4,8
XY 25,9 KoY e -11,1 XoY o 241 XY -10,7 X Yo~ Xy Yo -1,8 0,4
X 39,2 Xy 4,0 Xomax 38,9 Xy 59 X, a1 2max -0.3 1,9
Amplitude L, 36,3 L, 41,8 L 37,5 L, 34,4 Lo L 1.2 -7.4
Limits on - -2,2 Ve -2,8 - -2,0 A -1,9 P AP 0,2 0,9
verticals Y, e 2.3 LA 2,6 L 2,1 Y 2,6 e i -0,2 0,0
Amplitude H, 4,5 H, 5,4 H, 4.1 H, 4,5 Al -0.4 | -0,9
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graindata (2) — characterizes the image and co-
ordinates of the center along the Ox and Oy axes of
the DSC with the options: graindata (2). Centroid(1),
graindata(2).Centroid(2);

graindata(2). BoundingBox (1-4) — image bounda-
ries are extracted.Comparison criteria by which the
similarities and differences of phase portraits were as-
sessed:

1. The ratio of the image areas of the standard and
the performer.

2. Amplitude of limit changes.

3. The criterion for two-dimensional comparison is
the coefficient xcorr 2 (Fig. 2.9).

4. Radius of a circle equivalent to the image area.

The main numerical solutions for a gymnast’s im-
plementation of various motor tasks in a large back-
ward rotation on the crossbar are given in the table.

The dimension of the indicators corresponds to the
input data (the Ox DSC axis is degrees, the Oy DSC
axis is rad/s).

Characteristics of shape deformation of phase
portraits. Deformation of the shape of phase portraits
in the DSC metric can be carried out both along the
numerical axis Ox (control of kinematic changes in the
angle in the joint) and along the Oy axis (velocity of
kinematic control in the joint).

The discrepancy between the characteristics of the
phase portrait in the first (S1, P1, L1, H1) and second
(S2, P2, L2, H2) exercises is (Table 1): area (S1+S2)
— 14%-30%, perimeter (P1+P2)-5%-20%, control
amplitude (L1+L2) — 2,2%-17,7%, control speed am-
plitude (H1+H2) - 8,9%-16,7%. Consequently, the
functional, which comprehensively characterizes the
magnitude of the deviation of the biomechanical char-
acteristics of movement from the “ideal model”, can

F =abs(S,-S,)+abs(F - P)+abs(L, - L,)+abs(H,-H,),

be represented in the form.
The functionality (F) is complex and includes the
following elements: S — area, P — perimeter, L — maxi-
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mum and minimum control limits, H — control speed
limits. Digital indices correspond to objects: 1 — stand-
ard, 2 — performer. The more the functionality is mini-
mized and approaches zero, the less differences in the
exercise technique of the compared athletes.

Conclusions. It was revealed that the deformation
of the kinematic control structure is most significant
in changing the area of the phase portrait and varies
within 15-30% of the area of the original image, which,
however, does not lead to a significant restructuring
of the technical basis of the motor action and makes
it possible to implement the target setting of the ex-
ercise. Amplitude changes in executive function are
less significant in solving a motor task than the rate of
change in the joint angle. A comprehensive «Kinemat-
ic Control» functionality has been developed, which al-
lows for an integral assessment of the athlete’s tech-
nical skill.
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Abstract
Objective of the study was to influence of multidirectional functional load by means of general physical training on the
indicators of systemic hemodynamics and autonomic support of qualified boxers.
Methods and structure of the study. Two equal groups of 1st category boxers from 18 to 20 years old, 15 people in each
group, were formed: experimental group (EG) and control group (CG). All athletes were represented in the weight category
up to 71 kg.
Results and conclusions. Multidirectional means of functional training for indicators of systemic hemodynamics and au-
tonomic support of the body of qualified boxers have been identified. During testing, the fact was recorded that the use of
general physical training tools, which largely involve the muscles of the lower extremities in the activity, contributes to the
adequate development of optimal functional training in boxing, which is qualitatively reflected in the indicators of systemic
hemodynamics and autonomic support of the athletes body in response to the work performed.

Keywords: indicators of systemic hemodynamics and autonomic support of the body, multidirectional functional training,

general physical training tools, ultrasound examination of the heart.

Introduction. Analysis of a number of scientific
studies allows us to make the assumption that the
striking movements of boxers who use different tactics
in a fight require multidirectional functional and motor
training to increase their functional capabilities [8].
The process of improving the speed-power character-
istics of strikes is built taking into account the inter-
muscular interaction used by boxers in different tac-
tical manners of fighting [5]. The authors testify that
boxers who use a playful manner in a fight begin the
striking movement by powerfully involving the mus-
cles of the lower extremities in the activity. At the final
phase of the movement, the muscles of the torso and
shoulder are involved in the work, and the blow itself
develops from the leg muscles by transferring inertial
activity to the following kinematic chains. Researchers
note that impacts of this type of intermuscular inter-
action are usually called ballistic [8]. Boxers of a dif-
ferent tactical style of fighting - knockouts - prefer to
achieve victory by delivering an accented blow, focus-

ing on the final phase of the striking movement with
more pronounced activity of the muscles of the upper
extremities [5, 8].

Based on the above, a number of researchers make
the assumption that the use of various fighting styles
requires adequate means of developing functional ca-
pabilities when using general physical training in the
training process of qualified boxers [5, 6, 8].

Objective of the study was to analysis of identify-
ing multidirectional functional load by means of gen-
eral physical training on indicators of systemic hemo-
dynamics and autonomic support of qualified boxers.

Methods and structure of the study. Two equal
groups were formed of 1st category boxers from 18 to
20 years old, 15 people in each group: experimental
group (EG) and control group (CG). All athletes were
represented in the weight category up to 71 kg.

Qualified athletes were given the task of improving
functional training, based on the tactical features of
fighting. Boxers-players used general physical train-
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ing tools aimed at developing the muscles of the lower
extremities (EG). Athletes who use a strong blow to
achieve victory in a fight (knockout boxers) used exer-
cises that largely developed the muscles of the upper
limb girdle (CG).

During the study, testing was carried out to assess
the functions of systemic hemodynamics and auto-
nomic support of the body of athletes for multidirec-
tional motor activity. Athletes from the EG performed
squats at maximum speed for 30 s. With a similar time
period, athletes from the CG performed push-ups
from the floor while lying down, at a maximum pace.

The following analysis methods were used: echo-
cardiography (ultrasound) of the heart [4]. During the
testing, a comprehensive transthoracic echocardiog-
raphy of the heart was performed in two-dimensional
(2D) B-mode. Systemic hemodynamic parameters
were obtained using the En Visor C HD Philips ultra-
sound system. Scientific work was carried out in par-
asternal and apical standard positions. During testing,
indicators obtained at rest and in the first minute of re-
covery after physical activity were recorded: heart rate
(HR, beats/min), minute volume of blood flow (MVR,
I/min), cardiac index (Cl, I/min/ m2), left ventricu-
lar stroke volume (LV SV, ml), blood pressure indica-
tors (systolic - BP and diastolic - BPd, mm Hg) and
central venous pressure (CVP, mm Hg) [2, 4]. Pulse
pressure (PAP, mm Hg) is calculated as the differ-
ence between systolic and diastolic blood pressure:
PAP=BPs-APd. Mean arterial hemodynamic pres-
sure (MAP, mmHg) was calculated using the formula:
MAP=ADd+ADp/3 [3, 7]. We calculated the values of
total peripheral vascular resistance (TPVR, dyn/s/cm-

5): TPVR=80 (BPmean-CVP)/IVR [1]. The indexing of
the BPSS indicator was carried out by calculating us-
ing the formula (IPSS, dyn/s/cm-5/m2): IPSS=(BPsr—
CVD)/SI [1]. Echocardiography results were assessed
according to the recommendations of the American
and European Associations of Echocardiography.

To determine the values of vegetative support due
to multidirectional motor activity, we used the double
product index (Robinson index), determined by the
formula: DP=HR BPs/100, (arbitrary units) [6]. The
calculation of the myocardial tension index (MIS, ar-
bitrary units) was defined as: MSI=BPs HR/1000 [5].
During the study, the circulatory efficiency coefficient
(CEC, arbitrary units) was calculated: CEC=BPp HR
[6, 7]. The obtained data were processed using the
statistical analysis program Statistica 10.0. To assess
significance, the nonparametric Mann-Whitney test
was used.

Results of the study and discussion. When
analyzing the results of systemic hemodynamics on
the nature of intermuscular interaction, it was re-
corded that the values of CVP, LV SV, ABP and ABP
were not marked by statistical significance of dif-
ferences at all stages of testing (p>0,05; Table 1).
Comparing the data of other indicators of systemic
hemodynamics, we noted the following values: the
values of OPSS observed after exercise in the EG
were 20,7% lower compared to the results of the CG
and decreased by 31,5% when compared with the
datarecorded at rest (p<0,05). In the CG, similar val-
ues became lower by 29,5% (p<0,05). IPSS data re-
corded after exercise in the EG were not noted by us
as statistically significant differences relative to the

Table 1. Indicators of systemic hemodynamics in qualified athletes with multidirectional load by means of

general physical training, Xtm

Boxers of the 1st category

Control group

Indicators

Experimental group

OPSS (din/s/cm-5) 1507,9+102,7 1063,5+69,5# 1300,5+98,4 843,8+57,6#
IPSS (din/s/cm-5/m?) 2440,4+131,2 1981,4+99,5 2183,4+109,8 1609, 1+89,6#
BPs (mm Hg) 118,6+4,3 137+7,2 119,2+4.6 155,8+10,7#
ADP (mm Hg) 40,2+2,9 55,4+6,2# 39,8+3,2 73,8+6,4*#
SI (I/min/m?) 2,9+0,1 4+0,3# 3,3+0,2 5,1+0,5%#
MOK (I/min) 4,7+0,4 7,4+0,5%# 5,4+0,6 9,8+1,1*#
Heart rate (bpm) 64+4,6 92,6+5,3# 70,8+5,1 122,6+6,7*#

* — reliability of differences between the data from the EG and the CG, p<0,05; # — reliability of the load data relative to the resting level,

p<0,05.
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control results (p>0,05); they became 26,3% lower
relative to the values observed at rest (p<0,05). In
the CG, similar results became lower, but we did not
note that the differences were significantly signifi-
cant (p>0,05). Based on the obtained values, it was
noted that more significant muscle involvement dur-
ing general physical fitness exercises is character-
ized by a low level of the indicator, determined by
more significant post-load effects in the EG, which
is most important for ensuring delayed recovery
processes in the body of athletes.

The blood pressure values in the EG, recorded after
testing, were not marked by statistical significance of
differences relative to the control level (p>0,05); they
became 30,7% higher relative to the results observed
at rest (p<0,05). In the CG, similar results became
higher, but were not marked by significant differenc-
es (p>0,05). The ADP values noted after the load in
the EG were 33,2% higher than the control values, in-
creasing by 85,4% relative to the results recorded at
rest (p<0,05). In the CG, similar results became higher
by 37,8% (p<0,05). This fact greatly contributes to the
optimization of adaptation to exercises performed by
more energy-intensive work of a global nature involv-
ing large muscle groups in the activity.

The IOC values observed after testing in the
EG were 32,4% higher than the similar results in
the CG, becoming 81,5% higher relative to the
data recorded at rest (p<0,05). In the CG, a simi-
lar predominance was 57,4% (p<0,05). The SI
data observed after the load in the EG were 27,5%
greater than the similar results in the CG, increas-
ing by 54,5% relative to the results recorded at
rest (p<0,05). In the CG, similar values became
higher by 37,9% (p<0,05; Table 1). When analyz-
ing heart rate values, we noted that the results of
the EG recorded after the load were 32,4% higher

than the data of the CG (p<0,05). When comparing
these values with the results observed at rest, we
noted the fact that in the EG they became higher
by 73,2%, and in the CG they increased by 44,7%
(p<0,05). This fact allows us to make an assump-
tion about the adequate response of the athletes
body to the load performed by involving various
muscle groups in the activity while improving strik-
ing actions (see Table 1).

Analyzing the indicators of vegetative support of
qualified athletes, we noted that at rest the data of DP
indicators in the EG and CG were assessed as good
when the working reserves of the heart correspond to
the norm. After completing the testing task, the values
of DP in athletes from the EG were 50,6% higher than
the control level, having increased by 126,3% relative
to the results observed at rest (p<0,05; Table 2). In
boxers from the CG, the values of DP after perform-
ing striking movements increased by 67,1% (p<0,05).
This fact allows us to indicate greater productivity of
the heart muscle as a result of performing exercises of
a global nature of muscle involvement, which implies a
more significant adaptation of the body to the needs of
the work performed compared to the group perform-
ing exercises of a regional nature of muscle activity. In
the IMI values after completing the testing task, we re-
corded a predominance of values in the EG by 52,8%
relative to the level of the CG (p<0,05). When com-
paring the values observed after testing with the data
recorded at rest, we noted that in the EG the values
became higher by 127,4%, and in the CG - by 64,5%
(p<0,05). Analyzing these results, we made the as-
sumption that the implementation of general physical
training exercises that involve the muscles of the lower
extremities in activity contributes to the development
of adequate adaptive capabilities in athletes who use
a playful style of fighting.

Table 2. Indicators of the influence of multidirectional functional load by means of general physical training
on the vegetative support of the body of qualified athletes, Xtm

Boxers of the 1st category

[ — —— —

DP (conventional units) 75,9+4,2 126,8+8,2# 84,4+4.6 191+10,3*#
OSI (conventional units) 7,6%1,02 12,5+1,9# 8,4+1,3 19,12 2*#
CEC (conventional units) 2773,6%63,4 6598+82,1# 2817,6+71,2 9041,4+97,5*#

* — Comparison of the obtained data with the corresponding values in the CG athletes, p<0,05; # — Comparison of the obtained load data

relative to the resting level, p<0,05.
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When analyzing the EEC values after performing
the testing load, we noted that the results of the EG
were 37% higher than the control data (p<0,05). The
values observed in the EG athletes after exercise were
220,9% higher than the values observed at rest, and
in the control group — by 137,9% (see Table 2). This
fact indicates better performance of boxers from the
EG, characterized by the body’s expenditure on the
movement of blood in the vascular bed. Taking into
account the fact that the CEC values increased more
significantly in the EG, we made an assumption about
the significant cost-effectiveness of spending CVS
reserves when using general physical training tools,
which to a greater extent involve the muscles of the
lower extremities in the activity of the global nature of
the activity of muscle work.

Conclusions. The results of the study allow us to
state that multidirectional means of general physical
training, involving various muscle groups in activity,
have an adequate effect on the indicators of sys-
temic hemodynamics and autonomic support of the
body in qualified boxers. Performing general physi-
cal fitness exercises with a more significant involve-
ment in the activity of the leg muscles contributes to
a more significant functioning of the hemodynamics
and autonomic support of the body in the process of
muscle work, which contributes to the emergence
of adequate adaptive capabilities during the training
process.

hitp://www.tptk.ru
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Objective of the study was to using a physical exercise model, evaluate the effect of electrical stimulation on the glucose
transport mechanism of the C2C12 cell culture.

Methods and structure of the study. For the study, the cells were randomly divided into 4 groups: 2 control groups and
2 experimental groups (with insulin resistance). Insulin resistance was formed using a high-glucose medium (25 mM). In
each group, half of the cells were exposed to electrical stimulation, the other half remained intact. Half of the cells in each
subgroup were treated with insulin to trigger the glucose transport mechanism. The content of the phosphorylated form of
the Akt protein (pAkt) in the cells served as a marker for the operation of this mechanism.

Results and conclusions. It was found that in cells with insulin resistance, pAkt was lower compared to the control
group. The addition of insulin increased pAkt content, but its level in the experimental group remained reduced. Electrical
stimulation increased the concentration of pAkt in all groups, bringing the level of this protein in the experimental groups to
values comparable to the control group. Physical activity is one of the methods for treating various diseases and improving
both the psychological and functional state of the body. It has been proven that physical activity has a positive effect on
the body with insulin resistance. Modeling physical activity on cell cultures using electrical stimulation makes it possible to

elucidate the mechanisms of such positive effects.

Keywords: electrical stimulation, exercise model, insulin resistance, cell culture.

Introduction. To achieve the goals of scientific
research, the most popular research method is the
modeling of certain conditions, processes and sys-
tems. For example, running loads are used to study
the effect of physical activity on a metabolic disor-
der such as insulin resistance. Aerobic exercise is
considered a core component of any regimen for
the prevention/treatment of insulin resistance [2].
Experiments were conducted on mice to determine
the effect of running loads during the formation of
insulin resistance on the content of protein markers
in insulin-sensitive tissues: muscles, liver, brown and
white fat [1, 4, 5]. Exercise has been found to have a
positive effect on the physical condition of laboratory
animals. However, the mechanism associated with
the glucose transport system is difficult to trace in the

whole organism. Cell culture experiments are suit-
able for this purpose. Imitation of physical activity is
carried out using the method of electrical stimulation
on muscle cells. In this case, either muscle cultures
from cell banks or primary cultures of myoblasts iso-
lated from animal muscle tissue are used. This ap-
proach allows us to minimize the influence of unac-
counted factors and study individual mechanisms.
The key factor in the implementation of the glucose
transporting function of the cell is the Akt protein, the
phosphorylated form of which (pAkt) indicates the
activation of this pathway.

Objective of the study was to using a physical
exercise model, evaluate the effect of electrical stim-
ulation on the glucose transport mechanism of the
C2C12 cell culture.
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Methods and structure of the study. The study
was carried out on a cell culture of mouse myoblasts
C2C12 (collection of cell cultures of the Institute of
Cytology of the Russian Academy of Sciences, St.
Petersburg). Cells were seeded at a density of 3 10
cells/well in 8 six-well plates containing DMEM sup-
plemented with 5 mM glucose, 10% heat-inactivated
fetal bovine serum (FBS), 100 units/ml penicillin, and
100 pg/ml streptomycin. Cells were stored in a CO2
incubator at 37°C in a humidified atmosphere. Five
days after seeding, cells were differentiated in DMEM
containing 5 mM glucose, antibiotics, 2% calf serum,
and 1 nM insulin. Cell morphology was assessed us-
ing phase-contrast microscopy at 400 magnification
without prior fixation.

Next, two groups were formed - experimental (EG,
24 wells) and control (CG, 24 wells). In the EG plates,
the differentiation medium with 5.5 mM glucose was
replaced with a medium containing 25 mM glucose.
Insulin resistance developed in these cells. In CG
plates, mannitol was added to the medium with 5.5
mM glucose to equalize osmolarity. The cells were
placed in a CO2 incubator for two days. Next, the
cells were subjected to the serumstarvation proce-
dure - serum starvation to bring them to a state of
basal activity [3]. To do this, the cells were placed in
a serum-free medium for 1 hour, after which the me-
dium was replaced with serum.

The next stage was electrical stimulation (in
two tablets from the EG and in two tablets from
the CG) for 6 hours. Electrical stimulation was per-
formed using a C-Pace pulse generator (C-Pace
EP, lonOptix, USA) with a voltage of 40V, a stimulus
duration of 10 ms, and a frequency of 1 Hz. At the
same time, from each group CG and EG, two tab-
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owithout stimulation m electrical stimulation

Concentration, conventional units

Content of pAkt in myocyte samples during electri-
cal stimulation (1 — CG without the addition of insulin,
2 — CG with the addition of insulin, 3 — EC without the
addition of insulin, 4 — EG with the addition of insulin)
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lets remained intact (were not subjected to electri-
cal stimulation).

After electrical stimulation, 10 nM insulin was
added to half the wells of each subgroup, and the
corresponding amount of serum was added to the
second half of the wells; the plates were placed in an
incubator for 30 minutes. The cells were then washed
with PBS and frozen in liquid nitrogen. Next, samples
were prepared in which the protein concentration
was determined by the Lowry method. Electropho-
resis was carried out in SDS-polyacrylamide gel in
accordance with the Laemmli method. Proteins were
transferred from the gel to a nitrocellulose membrane
(BioRad, USA). Incubation with HRP-conjugated
secondary antibodies was carried out for 1 h at room
temperature in 5% dry milk in PBST. Visualization of
antigen-antibody complexes was carried out using
the ECL kit and ChemiDoc XRS + Molecular Imager
(BioRad, USA).

Statistical processing of data was carried out us-
ing the statistical analysis package STATISTICA 12.0.
The Mann-Whitney U test was used to perform sta-
tistical analysis.

Results of the study and discussion. The phos-
phorylated form of the Akt protein was detected in all
samples studied. The concentration of pAkt in sam-
ples that were placed in a medium with increased
glucose content was lower than in the control group,
indicating partially formed insulin resistance in the
experimental group. When insulin was added, the
pAkt content increased; this increase was higher in
the control group (see figure).

The figure shows that electrical stimulation led
to an increase in the phosphorylated form of Akt in
all groups. Moreover, its content in the experimental
group was almost the same as in the control group
when exposed to electrical stimulation.

Conclusions. Electrical stimulation of cell culture
as a model of human physical activity causes positive
changes at the cellular level, affecting, in particular,
the glucose transport system of the cell. An increase
in the level of the phosphorylated form of the Akt pro-
tein after stimulation indicates that physical activity
during a metabolic disorder such as insulin resist-
ance increases the cell's availability for glucose, im-
proving the state of carbohydrate metabolism in the
body as a whole.
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Abstract
Objective of the study was to study the response of regional blood flow of the lower extremities in healthy men during the
period of early recovery after physical exercise when the whole body is immersed in water.
Methods and structure of the study. 20 conditionally healthy volunteers of the first mature age (all men) took part in the
scientific work. In addition to gender and age criteria, the following conditions for inclusion in the observation group were
identified: height 1770-180 cm, body mass index 20-24 kg/m2, average level of physical activity (3,000-4,000 MET-min/
week). Exclusion criteria were chronic respiratory diseases, a history of acute illness within the last three months, smoking,
regular water hardening (including winter swimming). Rheovasographic examination of the lower extremities was carried
out using the Valenta hardware and software complex (Neo Company LLC, Russia).
Results and conclusions. The article presents the results of a study of the reaction of regional blood flow of the lower
extremities in healthy men during the period of early recovery after physical activity when the whole body is immersed in
water. It has been shown that being in comfortable conditions of an aquatic environment leads to a prolonged vascular
response. At the stage of early recovery in both groups, the efficiency of the heart and vascular reactivity increase. Moreover,
in the TWI group, a comfortable water environment significantly contributes to longer-lasting vasodilation. Thus, the use of
complete immersion in a comfortable aquatic environment for passive recovery after intense physical activity is promising.

Keywords: rheovasography, healthy volunteers, comfortable temperature, fatigue, recovery.

Introduction. Fatigue always accompanies the
training process, and insufficient recovery or an im-
properly organized recovery period after long and in-
tense training can negatively affect the results of sub-
sequent training or competitions [3, 5]. During early
recovery, hydrotherapeutic methods [2], such as cold
water immersion [4], are widely used. However, re-
search examining the effectiveness of using neutral or
warm water after exercise remains limited. In particu-
lar, according to our own meta-analysis (2023), it was
shown that the use of water of different temperatures
has similar restorative effects [6].

Objective of the study was to study the response
of regional blood flow of the lower extremities in healthy
men during the period of early recovery after physical
exercise when the whole body is immersed in water.

http://www.tpfk.ru

Methods and structure of the study. 20 appar-
ently healthy volunteers of the first adulthood (all men)
took part in the scientific work; all participants were
divided into 2 groups — CON and TWI. In addition to
gender and age criteria, the following conditions for
inclusion in the observation group were identified:
height 170-180 cm, body mass index 20-24 kg/m2,
average level of physical activity (3,000-4,000 MET-
min/week). Exclusion criteria were chronic respiratory
diseases, a history of acute illness within the last three
months, smoking, regular water hardening (includ-
ing winter swimming). Rheovasographic examination
of the lower extremities was carried out using the Va-
lenta hardware and software complex (Neo Company
LLC, Russia). Registration of indicators was carried
out in a state of relative rest, immediately after physi-
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cal activity and after recovery for 15 minutes. Exercise
included running with a high hip lift for 20 seconds,
followed by a double countermovement jump (CMJ)
and a 30-second rest period between repetitions. The
criterion for achieving fatigue was a decrease in jump
height by more than 40% from the initial level. After
this, volunteers either immersed themselves in water
(TWI group) or remained in standard conditions (CON
group) for 15 minutes (see figure). During the first
week of the study, all volunteers were assigned to the
CON group. After a week of rest, all volunteers were
transferred to the TWI group. SPSS 21.0 was used for
statistical data processing. Differences were consid-
ered statistically significant at p<0,05.

Results of the study and discussion. The results
of rheovasography are divided into indicators of blood
filling, blood inflow and outflow, as well as their ratio
[1]. For further analysis and interpretation, we used
the data obtained in the «right thigh» section (all vol-
unteers had the leading leg on the right) (see table).

Blood supply indicators. In both CON and TWI
groups, an increase in blood volume was observed
after exercise. Relative volume pulse (Pr) increased
significantly in all observation groups, indicating an in-
crease in cardiac efficiency and vascular reactivity. In
the recovery phase, the Prvalue in both groups showed
a tendency to decrease by 12%. The rheographic in-
dex (RI) and the maximum arterial component (A) in-
creased significantly after exercise (p<0,05), indicat-
ing an increase in blood flow due to a local increase in
temperature and vasodilation. In the CON group, after
15 minutes of passive recovery, there was a significant

Relative humidity Temperature Relative humidity

Temperature

The position of a person during passive recovery
Note - on the left — full immmersion in water (TWI), on
the right — being in a room (CON)

decrease in Rl and A (p=<0,05). While in the TWI group,
Rl and A values increased by 5%, indicating that a
comfortable water environment contributed to main-
taining hyperemia and improving hemodynamics. Af-
ter physical exercise, the amplitude-frequency index
(AFI) increased in both groups, reflecting the physi-
ological response of the heart to intense exercise. At
the recovery stage, blood volume indicators in the TWI
group were significantly higher than those in the CON
group (p<0,05).

Blood flow indicators. After physical exercise in
both groups, the value of the elastic modulus (MU) was
significantly higher than the same parameter in a state
of relative rest (p<0,05). This indicates that the vessels
temporarily increased their stiffness, preventing them
from dilating excessively, in response to increased
cardiac output. After recovery in both groups, the MU
value decreased significantly (p<0,05), which is asso-
ciated with a weakening of the tone of the vascular wall
and restoration of the natural elasticity of the vessels.
However, no differences were observed between the
CON and TWI groups (p<0,05). In all observed groups,
the average rapid filling rate (Vb) decreased after ex-
ercise, which reflects the effect of the exercise on the
efficiency of the myocardium (in particular, diastolic
blood filling). In addition, the redistribution of blood
during exercise reduced the volume of blood returning
to the heart, which further slowed the rate of its blood
filling. After sufficient rest, normal diastolic cardiac
function is gradually restored. The volume of blood re-
turning to the heart increases, which gradually leads
to an increase in Vb. In the recovery phase, hydro-
static water pressure accelerates the return of blood
to the heart, which is presumably the main reason for
the significant increase in Vb in the TWI experimental
group compared to the CON control group (p<0,05).

Indicators of blood outflow. In both groups, venous
outflow (VO) indicators in the fatigue state showed a
tendency to decrease, and in the recovery phase, to
increase. Thus, intense loads contributed to the ob-
struction of blood outflow, and during the recovery
period, on the contrary, easier conditions for outflow
were observed.

The ratio of blood inflow and outflow. Dicrotic in-
dex (DCI) and diastolic index (DI) are important rhe-
ological indicators that assess the efficiency of the
heart pump and the state of vascular elasticity. In both
groups, after physical exercise, the values of DCI and
DSl increased, and after 15 minutes of passive rest
they decreased.
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Indicators of regional blood flow at the level of the "right hip" segment

The Monitoring Group

Indicator
Baseline Fatigue Recovery Baseline Fatigue Recovery
Pr 0,43+0,13 0,77+0,211 0,68+0,07 0,66+0,12 1,06+0,371 0,93+0,143
RI 1,15+0,18 1,55+0,331 1,25+0,212 1,19+0,31 1,54+0,271 1,62+0,213
AFP 1,18+0,41 1,41+£0,59 1,51+0,29 1,42+0,31 2,00+0,791 2,00+0,363
A 114,64+17,84 154,92+33,201 | 125,58+20,552 | 118,40+31,39 | 154,30+26,991 | 161,23+21,493
MU 11,00+3,74 21,80+3,561 18,80+2,952 14,50+3,93 25,38+4,631 20,38+2,392
Vb 1,21+0,31 0,89%0,26 0,97+0,11 1,36+0,30 0,95+0,211 1,19+0,223
VO 14,52+6,78 6,32+4,88 11,78%+13,67 25,30+26,89 15,15%8,19 27,40+26,68
DCI 0,27+0,23 0,39+0,15 0,140,072 0,27+0,16 0,32+0,25 0,30+0,20
DSI 0,53+0,39 0,96+0,79 0,65%0,45 0,57+0,31 1,90+1,63 0,36+0,132

Note — Pr is the relative volumetric pulse (in %), Rl - rheographic index (in units), AFP is the amplitude—frequency index
(in c—1), A is the maximum arterial component (in Ohms), MU is the modulus of elasticity (in %), Vb is the average rate of
rapid filling (in Ohms/s), VO - venous outflow (in %), DCI — dicrotic index (in units), DSI — diastolic index (in units); CON
— passive recovery when in a room under standard conditions, TWI — passive recovery when fully immersed in water at a
comfortable temperature; Baseline — measurement results at relative rest before loading, Fatigue — measurement results
immediately after loading, Recovery — measurement results after 15 minutes of passive recovery; 1 — statistically significant
differences (p<0.05) when comparing Baseline and Fatigue, 2 — statistically significant differences (p<0.05) when compar-

ing Fatigue and Recovery, 3 — statistically significant differences (p<0.05) when comparing CON and TWI.

Conclusions. Promising is the use of complete
immersion in a comfortable aquatic environment for
passive recovery after intense physical activity. The
TWI group shows a prolonged vascular response
compared with the CON group. At the stage of early
recovery in both groups, the efficiency of the heart
and vascular reactivity increase. Moreover, in the TWI
group, a comfortable aquatic environment significant-
ly promotes longer-lasting vasodilation. There is also
a more pronounced rapid recovery of cardiac and vas-
cular functions in the TWI group - a decrease in MU
and an increase in Vb. The results obtained reflect the
potential benefits of using a comfortable aquatic en-
vironment to passively stimulate blood circulation and
accelerate the recovery of cardiac function.

The study was carried out with the support of
the Development Program of Tomsk State Univer-
sity (Priority-2030).
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Abstract
Objective of the study was to formation of directions for improving the scientific and methodological support of Paralympic
sports in the system of sports training.
Methods and structure of the study. Currently, scientific and methodological support for Russian sports teams is car-
ried out using modern technologies for collecting and analyzing data on the functional state and level of preparedness of
athletes, which make it possible to remotely analyze the measured parameters and provide data to coaches in a fairly short
time.
Results and conclusions. The article discusses approaches to improving scientific and methodological support for the
training of Paralympic sports athletes based on the experience of implementing this system at the St. Petersburg Research
Institute of Physical Culture. As the main areas of improvement, the requirements for programs, calendar plan, programs of
specific events, means and methods are analyzed, taking into account the differences in sports disciplines and nosological
characteristics of Paralympic athletes: sports of persons with musculoskeletal disorders (MSD), sports of the blind, sports
of persons with disabilities intellectual disabilities (ID).

Keywords: Paralympic sports, scientific and methodological support, athletes level of preparedness, sports training

system.

Introduction. At the present stage of development
of the sports training system for highly qualified Para-
lympic athletes, one of the key sections is scientific
and methodological support (SMS). At the same time,
the most important element of SMS is comprehensive
control of various aspects of preparedness.

Many years of experience in the scientific and
methodological support system of the FSBI «St. Pe-
tersburg Research Institute of Physical Culture» (FSBI
SPbNIIFK) is widely used to improve the system of
sports training for Paralympic sports using the devel-
oped model characteristics of the level of prepared-
ness in various sports.

Itis important to note that FSBI SPbNIIFK provides
scientific and methodological support to Russian na-
tional sports teams and is the only scientific organi-
zation that, on an ongoing basis, works with Russian
national teams in Paralympic sports. The scientific

and methodological support programs developed
and implemented into the practice of sports training
made it possible to increase the performance of ath-
letes from national teams of the Russian Federation.
The results of the implementation of the scientific
and methodological support system implemented at
the Federal State Budgetary Institution SPbNIIFK are
included in the Preparation Strategy for the Paralym-
pic Games of 2024 and 2026, and the institute’s em-
ployees are members of the Committee on Science
and Education of the Russian Paralympic Committee.

Currently, the Federal State Budgetary Institution
SPbNIIFK organizes research at various Paralympic
sports events (sports for the blind, sports for people
with intellectual disabilities, sports for people with
musculoskeletal disorders). At the same time, innova-
tive systems for assessing the level of athletes’ pre-
paredness have been improved.
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Objective of the study was to formation of direc-
tions for improving the scientific and methodological
support of Paralympic sports in the system of sports
training.

Methods and structure of the study. Currently,
scientific and methodological support for Russian
sports teams is carried out using modern technolo-
gies for collecting and analyzing data on the function-
al state and level of preparedness of athletes, which
make it possible to remotely analyze the measured pa-
rameters and provide data to coaches in a fairly short
time.

To determine approaches to improving the scientif-
icand methodological support of training in Paralympic
sports, itis necessary to determine the characteristics
and tasks at various stages of sports training, solved
taking into account the nosological characteristics of
athletes. Specialists directly involved in the organiza-
tion of SMS found that the basic principles, methods,
criteria and indicators of scientific and methodological
support for Olympians and Paralympians are similar.

Differences in the organization of pedagogical
control are due to the characteristics of Paralympic
athletes and consist in the choice of individual param-
eters of success; determining test indicators in ac-
cordance with the loss of certain functions; selection
of specific equipment and procedures in accordance
with the anatomical or functional characteristics of
Paralympic athletes; relying on individual character-
istics and model indicators, taking into account no-
sological features and limitations.

The main tasks of scientific and methodological
support in the system of sports training for Paralympic
athletes should be highlighted as follows: conducting
stage-by-stage and ongoing examinations; selection
of modern testing methods; assessment of competi-
tive activity; making operational adjustments to the
educational and training process; formation of meth-
odological recommendations to increase the effec-
tiveness of the training process and the effectiveness
of competitive activity; development and implementa-
tion of software to improve the performance and ad-
aptation of athletes.

The principles and approaches developed at the
Federal State Budgetary Institution SPbNIIFK were
tested during many years of work on the implementa-
tion of a system of scientific and methodological sup-
port and are applied directly in the educational and
training process and competitive activities of national
teams in various sports [1, 2].
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One of the promising areas in the system of sports
training for Paralympic sports is the formation of re-
quirements for the organization of a system of scien-
tific and methodological support, in particular, for pro-
grams; calendar plan, programs of individual events;
means and methods of SMS, as well as mandatory
consideration of the characteristics of the sports dis-
cipline and consideration of nosological characteris-
tics of Paralympic athletes.

When forming general requirements for SMS pro-
grams, it is necessary to ensure systematic, compre-
hensive and timely presentation of research results
and the development of scientific and methodologi-
cal recommendations. This section should include
information about modern research techniques and
scientific equipment. The use of modern diagnostic
complexes makes it possible to organize a system of
scientific and methodological support for assessing
the athlete’s health status, the level of various aspects
of preparedness, as well as factors leading to psycho-
physiological breakdowns and injuries [3].

Mandatory accounting of changes in the calendar
plan should be aimed at constantly updating SMS pro-
grams, indicating the timing and location of examina-
tions depending on the type of training or competitive
event. The SMS calendar plan should begin with the
preparatory period and contain the tasks of a phased
comprehensive examination (PCE), ongoing examina-
tion (OE) or competitive activity assessment (CAA).

The types of scientific and methodological support
for Paralympic sports correspond to those of Olym-
pic sports and include SCE, OE and OSD. However,
programs for each of these types must additionally
contain requirements for implementation under con-
ditions of physical limitations when testing Paralympic
athletes.

An analysis of the modern development of Para-
lympic sports made it possible to highlight the follow-
ing proposals for improving scientific and methodo-
logical support:

1. Taking into account the specifics of sports
training and nosological characteristics of athletes,
it is proposed, in accordance with the training calen-
dar plan, to conduct such types of examination as a
staged comprehensive examination (SCE), a current
examination (CO), an assessment of competitive ac-
tivity (ACA), which together implement the paradigm
of a comprehensive control of sports training.

2. In accordance with the developed model char-
acteristics and changes in the sports-functional clas-
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sification, it is proposed to expand the range of appli-
cation of testing complexes and clarify the selection of
individual methods that are most effective in terms of
accessibility, mobility, for use in a specific examination
(field or laboratory).

3. Toincrease the prognostic potential of the chosen
type of examination, it is necessary to use not only dif-
ferent, but also identical indicators characterizing both
the training and competitive activities of the athlete in
order to obtain a certain set of values for assessing the
magnitude of the dynamics of indicators for a specific
criterion or area of sports training, in particular , dur-
ing the transition from one period of sports training to
another (taking into account macro- and mesocycles).

4. In the practice of scientific and methodological
support in Paralympic swimming, it is necessary to
conduct an examination of the hydrodynamic readi-
ness of para swimmers as an additional type of con-
trol, because only this type of control is aimed at as-
sessing the special hydrodynamic training and level of
preparedness of Paralympic athletes.

When determining the requirements for SMS tools
and methods, it is important to reflect the following
characteristics: taking into account the characteris-
tics of nosological groups; individualization; mobility;
complexity; possibility of remote use.

In this case, the choice of methods should be car-
ried out depending on the nosological characteristics
of Paralympic athletes (persons with damage to the
musculoskeletal system, people with intellectual dis-
abilities, people with visual impairments).

To effectively organize SMS, the universality of the
diagnostic systems used is necessary. This will make
it possible to organize scientific and methodologi-
cal support for several sports teams at the same time
when they are at a training event at the same sports
training base, for example, in Paralympic athletics.
Technological support should be based on modern in-
novative and information diagnostic systems that al-
low minimizing the time of examinations.

The study identified the following directions for
improving scientific and methodological support for
Paralympic sports:

- mandatory individualization of testing methods
and evaluation of results;

- mobility and accessibility of diagnostic complex-
es;

- analysis of the dynamics of individual indicators
based on the developed model characteristics of the
level of preparedness;

- formation of databases of research results;

- improvement of the personnel training system.

Analysis of the content of scientific and methodo-
logical support programs determined that for high
productivity of training impact, constant monitoring of
completed tasks, analysis of means and methods, as
well as monitoring the ratio of planned and completed
loads are necessary.

Conclusions. An analysis of the scientific and
methodological support system in Paralympic sports
determined the organizational features of the exami-
nation of athletes, taking into account the individual
characteristics and nosological characteristics of
Paralympic athletes. Scientific and methodological
support should include the following main activities:
systematic analysis of the dynamics and structure
of training loads, examinations of competitive ac-
tivity, stage-by-stage comprehensive and ongoing
examinations. It was noted that the improvement of
scientific and methodological support based on the
developed model characteristics of the level of pre-
paredness will make it possible to quickly assess the
level of preparedness of athletes with the issuance
of recommendations for adjusting the sports training
system. At the same time, modern technologies for
assessing the functional state of a Paralympic athlete
and his level of preparedness will make it possible to
remotely analyze the measured parameters and pro-
vide data to the coaching staff. When using diagnostic
techniques, it is necessary to provide an individual ap-
proach to Paralympic athletes within the framework of
the implementation of scientific and methodological
support, depending on the specifics of the disability,
as well as the personal level of sports and psychologi-
cal preparedness.
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Abstract
Objective of the study was to analysis of the implementation of the regulatory testing part of the state requirements of the
All-Russian physical culture and sports complex «Ready for Labor and Defense» (GTO) for disabled people and persons with
disabilities in the constituent entities of the Russian Federation with a population from 6 to 70 years and older, taking into
account the characteristics and severity of damage to functions and systems of their body.
Methods and structure of the study. An analysis was carried out of the results of the implementation of the All-Russian
physical culture and sports complex «Ready for Labor and Defense» (GTO) for people with disabilities and people with dis-
abilities over five years from 2019 to 2023. according to statistical reporting from the ANO «Directorate of Sports and Social
Projects», Federal operator of the All-Russian physical culture and sports complex «Ready for Labor and Defense» (GTO).
Results and conclusions. The data obtained indicate a steady increase in interested persons with disabilities and disabili-
ties in fulfilling the standards of tests (tests) of the VFSK GTO; males are more actively involved in this process. The smallest
nosological groups involved in the complex are people with short stature and total blindness. This is due to the fact that,
according to statistics, in the Russian Federation there are a small number of people with these health conditions. The need
to improve the VFSK GTO for disabled people and persons with disabilities has been confirmed, including expanding the
number of test standards (tests) and categories of persons with disabilities and disabilities, taking into account the charac-
teristics and severity of damage to the functions and systems of their body, for an objective assessment of the level of their
physical preparedness, as well as the development of alternative requirements for assigning them insignia.

Keywords: VFSK GTO, people with disabilities, people with intellectual disabilities, hearing, vision, and musculoskeletal dis-
orders.

Introduction. The study was carried out within
the framework of the state task of the Ministry of
Sports of Russia for scientific and methodological
support on the topic: «Improving the sections of the
All-Russian Sports and Physical Culture GTO for
disabled people and persons with limited health ca-
pabilities based on taking into account modern re-
quirements for the sports-functional classification of
persons participating in the implementation of test
standards, as well as expert -analytical analysis of
the results of the implementation of this complex».
The All-Russian physical culture and sports complex
«Ready for Labor and Defense» (GTO) for disabled
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people and persons with disabilities (hereinafter re-
ferred to as VFSK GTO for disabled people and peo-
ple with disabilities) has been operating since 2019.
During this period of time, 45744 people took part
in fulfilling the testing standards for the complex. Of
these, more than 32324 people received insignia.
But at the same time, 13420 people were unable to
complete the testing and fulfill the testing standards
(tests) for any of their insignia.

Thus, there is a need to attract a larger num-
ber of potential participants in the physical culture
and sports complex for people with disabilities and
people with disabilities, as well as to increase the
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number of people who could fulfill test standards
(tests) and receive insignia, which is directly related
to increasing motivation among contingent to sys-
tematic physical education and sports, as well as
participation in competitions to fulfill the standards
of tests (tests) of the All-Russian Physical Sports
Complex GTO for disabled people and persons with
disabilities.

Objective of the study was to analysis of the
implementation of the regulatory testing part of the
state requirements of the All-Russian Federal Sports
Complex GTO for disabled people and persons with
disabilities in the constituent entities of the Russian
Federation with a population from 6 to 70 years and
older, taking into account the characteristics and
severity of damage to the functions and systems of
their body.

Methods and structure of the study. To carry
out the work at this stage, the working group sum-
marized the results of participation in the fulfillment
of the standards of tests (tests) of the All-Russian
Federal Sports Complex GTO for disabled people
and persons with disabilities of various gender and
age groups with hearing impairment, vision impair-
ment, intellectual disabilities and damage to the
musculoskeletal system based on the results of
statistical reporting from the ANO «Directorate of
Sports and Social Projects», Federal Operator of the
All-Russian Physical Culture and Sports Complex
«Ready for Labor and Defense» (GTO).

Results of the study and discussion. Based
on statistics received from the Federal operator of
the All-Russian Sports Complex GTO for the period
from the beginning of the implementation of the
physical culture and sports complex for the disa-
bled and persons with disabilities (from 2019) and
to 2023, in accordance with the Orders of the Minis-
try of Sports of the Russian Federation «On approval
of the state requirements of the All-Russian Physi-
cal Education sports complex «Ready for Labor and
Defense» (GTO)» No. 90 dated 02.12.2019 and No.
117 dated 02.22.2023 [1, 2], an analysis of data on
the participation in the All-Russian Sports Complex
GTO of persons with hearing impairments, vision
impairments, intellectual disabilities and damage to
the musculoskeletal system. In figure 1 shows the
total number of representatives of various gender,
age and nosological groups who took part in fulfill-
ing the standards of testing (tests) of the VFSK GTO
for 5 years (from 2019 to 2023).
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Fig. 1. The number of female and male persons
(from 6 to 70 years and older) who took part in ful-
filling the standards of tests (tests) of the VFSK GTO
for disabled people and persons with disabilities for
5 years (from 2019 to 2023)

The data obtained indicate a steady increase
in the participation of interested persons with dis-
abilities and special needs in participation in the All-
Russian Sports Society of the TRP. Moreover, males
are more actively involved in the process of fulfilling
the standards of testing (tests) of the physical edu-
cation and sports complex (Fig. 1). The number of
males who took part in the testing was 28994 peo-
ple, females - 16750 people. Considering the results
of the performance of standards (tests) for insignia
by persons with disabilities and with disabilities (from
6 years to 70 years and older) (Fig. 2), we can state
the fact that more gold badges were received (and
specifically by male persons ) than silver and bronze.
At the same time, a large percentage of participants
in the physical culture and sports complex were re-
corded who were unable to fulfill the standards (also
males), this is especially evident in older age groups
(from 60 years to 70 years and older) [3].

According to the results of the study, out of 45744
people, 5574 women and 10672 men met the stand-
ards for the gold badge, 2582 women and 4563 men
achieved the silver badge, 3391 women and 5529
men achieved the bronze badge.

12000 10672
10000 8225

8000
6000 5574 4563 5534 5195
4000 2590 3391
0
Gold Silver Bronze They didn't pass

o Men =Women

Fig. 2. The total number of disabled people and
persons with disabilities (from 6 to 70 years of age
and older) who have completed the testing stand-
ards (tests) of the All-Russian Federal Sports So-
ciety for Religious Defense for insignia for 5 years
(from 2019 to 2023)
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If we compare the total number of participants
in the physical culture and sports complex for the
disabled over the past 5 years of various nosological
groups, it is obvious that the smallest nosological
groups involved in participating in the implementa-
tion of the standards (tests) of the All-Russian Physi-
cal Culture and Sports Complex GTO are people with
short stature and total blindness (Fig.3). According
to statistics, there are a small number of people in
Russia with these health conditions. This may also
indicate the need to develop additional measures to
cover and involve representatives of these nosologi-
cal groups in participation in the All-Russian Physi-
cal Culture and Physical Culture GTO for disabled
people and persons with disabilities.

The most numerous groups of participants in the
complex are people with hearing impairment and in-
tellectual disabilities. Analyzing the data obtained,
presented in Figure 3, it is clear that the most active
participation in the implementation of the VFSK GTO
complex, relative to nosological groups, was dem-
onstrated by persons with intellectual disabilities,
the number of which was 23875 people (52,2% of
the total number of participants).
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4000 2548 5006 17 2120
2000 H l ’—‘ 390158 737348 668 900643 .1 216
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Note: — persons with intellectual disabilities; — persons with
hearing impairment; — persons with residual vision; — persons are
totally blind; — persons with unilateral or bilateral amputation or
other lesions of the upper extremities; — persons with unilateral
or bilateral amputation or other lesions of the lower extremities;
— persons with spinal injuries and spinal cord lesions; — persons
with cerebral palsy; — persons of short stature.

Fig. 3. The number of disabled people and per-
sons with disabilities (from 6 to 70 years of age and
older) by nosological groups involved in performing
tests (tests) of the All-Russian Physical Fitness Test
for GTO for 5 years (from 2019 to 2023)

However, it should be noted that, despite the
large number of representatives of the group of peo-
ple with intellectual disabilities, participants of the
VFSK GTO complex fulfill standards in accordance
with uniform requirements for all types of disorders
within this nosological group. Therefore, it is neces-
sary to develop additional testing standards (tests)

hitp://www.tptk.ru

for people with Down syndrome and autism spec-
trum disorder, which will allow for the involvement
of even more participants in the GTO complex for
people with disabilities and people with disabilities.

Conclusions. The analyzed data on the partici-
pation of disabled people and persons with disabili-
ties of various gender, age and nosological groups
in the VFSK GTO from 2019-2028 indicate a positive
dynamics of growth in the number of participants
with disabilities in the complex, which, in our opin-
ion, is caused by the increasing interest in the VFSK
GTO in these population groups Russia.

It is necessary to develop additional measures to
involve an even larger number of potential partici-
pants in the complex, as well as expand the number
of testing standards (tests) to objectively assess
the level of physical fithess of categories of persons
with disabilities and disabilities, and propose alter-
native requirements for assigning them insignia.
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Abstract
The purpose of the study. To determine the composition of the funds and establish a rational sequence of teaching basic
technical elements of floorball to children with intellectual disabilities (IN).
Methodology and organization of the study. The means and a specific procedure for teaching the basic elements of the
floorball technique to children with intellectual disabilities are proposed. An experimental approbation was carried out with
the participation of four groups of schoolchildren who studied using different methods.
The results of the study and conclusions. The effectiveness of the author's approach in teaching basic techniques in

floorball to students with intellectual disabilities is scientifically substantiated.

Keywords: adaptive physical education (AFV), floorball, children with intellectual disabilities, learning sequence.

Introduction. The introduction of sports technolo-
gies into the process of adaptive physical education
should provide a corrective and developmental effect
on the psychophysical and social characteristics of
schoolchildren with intellectual disabilities [6]. Floor-
ball potentially has many properties of a complex effect
on the body and personality of those involved, which
is due to the team nature of the game, emotionality,
frequent change of game situations, a large arsenal
of coordination and technical and tactical means [1,
2]. The expediency of the accentuated use of floorball
products in the AFV of schoolchildren with intellectual
disabilities is determined by the following factors:

- a public order for the popularization and devel-
opment of floorball included in the program of the
Special Olympics [4];

- the material and technical accessibility and at-
tractiveness of the sport;

- the need for an alternative replacement of the
“hockey on the floor” section of the school Physical
education curriculum for students with mental retar-
dation (intellectual disabilities);

- the need to take into account the interests and
leading motives of physical education and sports
activities of schoolchildren with IN, ensuring the
continuity of basic and additional education, regular
and extracurricular forms of the physical education
process [2, 3, 5, 6].

To date, in the theory and practice of adaptive
physical education, there is no method of using
floorball in people with IN [2, 5].

The purpose of the study. To determine the
composition of the funds and establish a rational
sequence of teaching basic technical elements of
floorball to children with intellectual disabilities.

Methodology and organization of the study.
The biomechanical structure of motor actions in
floorball is characterized by complexity and diver-
sity. For the effective application of techniques and
methods of the game, it is necessary to adapt them
taking into account the psychophysical character-
istics of persons with intellectual disabilities [2].
We have identified those elements of the technique
that are most applicable and necessary in the gam-
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Table 1 — Composition of floorball products for teaching students with intellectual disabilities

Goal attack (throw/ Keeping the ball

short stroke)

Passing the ball

Receiving and stop-
ping the ball

Hitting the ball

— a sweeping throw
with eyeliner

—holding the club
with one (two) hands

direction of move-
ment

—short jerks in a
straight line with ac-

— throw from different
angles

— roll over throw — a
throw from the wrong

side celeration,
— a throw in motion — running backwards
— short stroke with different turns

— sideways

— «snake»

—inanarc

— long throw — moving face for-
— short wrist throw ward, running one touch
— a throw from the spot | — with a change in — overboard

— with a push
— by throwing
— putting the stick in

— “with a broom”
— from a U-turn
—afoundling

— by stopping the stick
with the inside or out-
side of the hook

— stopping the ball with
the shin

— stopping a flying ball
with the sole

— receiving a flying ball
on a hook «in the grip»
— stopping the ball with
your chest

— «convenient» strokes
with the open side of
the stick (sweeping,
pressing, kick-click,
hooking).

— «uncomfortable»
strokes with the closed
side of the stick (click-
kick, click-kick with
summer pressure,
touch-up)

ing activities of people with IN (goal attack (throw/
short stroke), keeping the ball, passing the ball, re-
ceiving and stopping the ball, hitting the ball). Table
1 systematizes the types and methods of technical
techniques that are most accessible for mastering
this contingent of children (Table 1).

At the same time, we found that the authors’ rec-
ommendations on the sequence of mastering the
basic elements of floorball are fundamentally differ-
ent and there is no consensus. The author’s meth-
odology has been developed, the key idea of which
is that it is necessary to start training with the tech-
nical technique “gate attack”, performed in order
to hit the opponents’ gates. This approach helps to
initially create in children an idea of the essence and
result of the game.

We compared four versions of the training to de-
termine the most optimal option for people with in-
tellectual disabilities, taking into account their psy-
chophysical and functional characteristics:

— classic: passing, receiving and stopping,
throwing, hitting, keeping the ball;

— according to A.V. Bykov: keeping the ball,
throwing, passing, receiving and stopping, hitting

— proposed by Special Olympics International
(SOI): reception and transmission, impact, stroke;

— author’s: goal attack (throw/ short stroke),
keeping the ball, passing the ball, receiving and
stopping the ball, hitting the ball.

Each of the four equally numbered groups of
schoolchildren (n-21) was engaged in different
methods during 9 months of the academic year.
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The results of the study. The success of mas-

tering the floorball technique was determined by 5
tests (driving the ball with a stick, passing the ball,
throwing the ball for accuracy, throwing the ball at
the goal, protecting the goal). The results were re-
corded every three months (Figures 1-5).
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Driving the ball with a stick
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Protecting the goal
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Figure 3
Throwing the ball at the goal
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Throwing the ball for accuracy
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Figure 5

The figures show that the author’s approach is
the most effective, since it differs in the most sig-
nificant reliable dynamics (growth rate according to
S. Brody) of all the studied indicators.

Conclusions. The sequence of teaching the ba-
sic elements of the floorball technique developed by

us is the most optimal for children with intellectual
disabilities, since it is based on accounting:

— the peculiarities of the course of mental pro-
cesses (low attention span, rapid distraction, dis-
traction and the inability to concentrate for a long
time, a significant violation of spatial perception,
orientation in space, narrow thinking, inability to
quickly assess the situation and make a rational de-
cision, etc.);

— difficulties and opportunities for mastering
complex coordination motor actions, which are
widely represented in floorball.
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Objective of the study was to theoretically substantiate the development of a digital assessment system and a mecha-
nism for developing the skills of traditional spiritual and moral values of students.

Methods and structure of the study. More than 3 500 students from educational institutions in St. Petersburg and the
Leningrad region took part in the experiment. The research protocol included: purpose, objectives, methods (theoretical
analysis and synthesis of scientific and methodological literature and documentary sources, monitoring the expression
of traditional spiritual and moral values of students using the multifunctional online platform «Fakultetus», pedagogical
observations.

Results and conclusions. As part of the pilot study, a Festival was held, the purpose of which was to popularize sports
and promote a healthy lifestyle among students in St. Petersburg and the Leningrad region. The analysis and generaliza-
tion of the results showed that, despite a fairly strong interest in socialization, the overwhelming majority of students who
took part in the monitoring do not classify the category «spiritual and moral values» as highly significant. The prerequisites
for assessing the skills of traditional spiritual and moral values and identifying the mechanisms for their formation in stu-

dents through the use of a developed unique digital platform have been determined.

Keywords: spiritual and moral values, physical education and sports activities, figital.

Introduction. The problem of the formation of tra-
ditional spiritual and moral values has always been im-
portant, and today it is extremely relevant. This is con-
stantly drawn to our attention by the Head of State V.V.
Putin, who on January 16, 2024, at an official meet-
ing with the heads of municipalities of the constitu-
ent entities, said: “Traditional values remain the moral
foundation of Russian statehood, and the authorities
intend to continue to strengthen them, 2024 is no co-
incidence declared the «Year of the Family». This is a
national event aimed at strengthening our traditional
values, on which, as a foundation, we are trying to
build and are building the edifice of the entire Russian
statehood” [6]. This is necessary to solve demograph-
ic problems, increase the population, and preserve

http://www.tpfk.ru

the Russian people as the moral foundation of state-
hood. The choice of topic is due to the importance of
developing and scaling the ideas of Doctor of Peda-
gogical Sciences, Professor Irina Aleksandrovna Viner
and approaches to the formation of spiritual and moral
values, embodied by her over many years of coaching
and teaching activities.

Objective of the study was to theoretically sub-
stantiate the development of a digital assessment sys-
tem and mechanisms for developing the skills of tradi-
tional spiritual and moral values of students.

Methods and structure of the study. As part of
the execution of the instructions of the President of
the Russian Federation dated May 25, 2022 No. Pr-
1049 GS (subparagraph 2 a), aimed at popularizing
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traditional family values, as well as the execution of
the Decree of the President of the Russian Federa-
tion dated November 9, 2022 No. 809 «On approval
of the Fundamentals of State Policy for Conservation
and strengthening traditional Russian spiritual and
moral values», on the basis of Lesgaft University, from
the beginning of 2023, within the framework of sci-
entific, methodological and resource support for the
education system, research was carried out to identify
prerequisites for the development of a project on the
topic: «Comprehensive analysis and development of a
digital assessment system for the model of traditional
competencies spiritual and moral values of students in
educational institutions of higher education and their
further support» [5, 7]. More than 3500 students from
educational organizations in St. Petersburg and the
Leningrad region took part in it. A theoretical analysis
and generalization of scientific and methodological
literature and documentary sources was carried out,
monitoring of the expression of traditional spiritual and
moral values of students using the multifunctional on-
line platform «Fakultetus», and pedagogical observa-
tions.

Results of the study and discussion. As a result
of theoretical analysis and generalization of research
on the problems of determining modern approaches
to the educational process among athletes, identify-
ing the life-meaning orientations of students in sports
educational institutions, determining approaches to
the education of spiritual and moral values, as a pre-
vention of risk factors for the use of psychoactive sub-
stances among student athletes, clarifying modern
challenges to the system of educating athletes based
on the traditional values of the Olympic movement, a
conclusion was made about finding ways to counter
value wars in the sphere of cultural, informational and
psychological space, which involve the destruction
and/or distortion of worldview, moral and cultural atti-
tudes, especially in the field of youth education, using
the example of analysis models of health and develop-
ment skills [1-4].

More than 30 events were held, including qualifying
and final tournaments in the following types: individual
program: Just Dance; team program (3x3): floorball +
interactive hockey (NHL); team program (3x3): bas-
ketball + interactive basketball (NBA 2K); team pro-
gram (3x3): football + interactive football (FIFA); team
program (5x5): volleyball + dota 2; individual program:
rhythm game Beat saber; team program (2x2): darts
+ counter-strike: global offensive (16+); individual

program: Fruit ninja VR; team program (3x3): World of
Tanks.

The main objectives of the Festival were: education
of patriotism, formation of an active life position and
desire for sports victories in the younger generation;
preservation and enhancement of sports and patriotic
traditions of the Russian Federation; development of
interpersonal contacts between students, formation
of skills in organizing and conducting sports events;
development of traditional spiritual and moral val-
ues among Festival participants. The structure of the
events included mechanisms for the formation of the
values of patriotism, friendship, mutual assistance and
mutual respect, creative work, the unity of the peoples
of Russia, goodness and justice.

The applied format for involving students in the
study was chosen taking into account the preferences
of modern youth in the use of digital tools, and was
distinguished by its originality: a large-scale patriotic
event in fidget sports, using unique tools and mecha-
nisms for educating traditional spiritual and moral val-
ues of participants; innovation and uniqueness: the
formation of an active patriotic position in accordance
with traditional Russian spiritual and moral values, by
combining physical education and sports activities in
real and virtual space using innovative approaches:
1) a gaming approach that allows motivating students
to physical activity and social interaction; 2) social
component: formation of a sports and patriotic com-
munity; conducting patriotic online lessons, patriotic
events: master classes on drone racing, assembly/
disassembly of the AK-74; 3) technological solutions:
the use of virtual reality (VR) and augmented reality
(AR) - technologies integrated into competitive activi-
ties, attracting the attention of students and motivating
them to physical activity; 4) educational component:
inclusion of educational materials and information
about the importance of a balance between activity
in real and virtual spaces, teaching skills in effective
time management, healthy lifestyle and rational use of
technology; 5) cooperation with parents, allowing to
create a general strategy for motivating their children
to physical activity and social interaction, cooperation
with educational organizations - allowing to introduce
the program into the educational process and create a
system of support and monitoring progress.

The analysis and generalization of the results of
monitoring the expression of traditional spiritual and
moral values of students using the multifunctional on-
line platform «Fakultetus”», as well as pedagogical

Theory and Practice of Physical Culture | teoriya.ru | September| Ne 9 2024



observations of physical culture and sports activities
at festival events showed that with a sufficiently large
interest in socialization, the overwhelming majority of
students who took participation in monitoring does
not classify the category «spiritual and moral values»
as highly significant, which in itself is a problem, since
this creates a risk that the own development of these
children and their future families will overload psycho-
logical and social stability, are susceptible to rapid
emotional and professional burnout, it is difficult to
keep their future families in the space of traditional
spiritual and moral values.

Pedagogical observations of the activities of fes-
tival participants also revealed their greater involve-
mentin joint activities using end-to-end technologies
and digital tools, compared to traditional methods of
interaction. This confirmed the assumption of the
need for further research on ways to form a sustaina-
ble model of competencies of traditional spiritual and
moral values of students in educational organiza-
tions using a digital platform for assessing the model
of traditional spiritual and moral values of students
based on their individual digital profile, and subse-
quent support to help them maintain a sustainable
model values.

Conclusions. The prerequisites for assessing
the skills of traditional spiritual and moral values and
identifying the mechanisms for their formation in stu-
dents of educational organizations through the use
of a developed unique digital platform have been de-
termined. The result of intellectual activity will be a
digital platform that allows, based on unique assess-
ment mechanisms, not only to identify, but, most im-
portantly, to form the necessary skills of traditional
spiritual and moral values. The project is in demand
by society and is necessary for students, teachers
and parents.

hitp://www.tptk.ru
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Abstract

Objective of the study was to justify the pedagogical technology of teaching students of specialized groups in winter foot-
ball.

Methods and structure of the study. The basis of the study was the analysis of educational, training and competitive gam-
ing activities.

Results and conclusions. It is shown that the pedagogical technology for teaching students of specialized winter football
groups should be a set of pre-designed effective and interconnected components of the educational process. It is advisable
to include elements of phygital technologies in up to 20% of training time; they can be aimed primarily at developing coordi-

nation abilities, reaction time and team interactions.

Keywords: winter football, training, phygital, students.

Introduction. The system of physical education at
a university should develop according to the principles
of an individual approach to the individual, taking into
account the needs, interests, motives of each student,
developing physical qualities and motor abilities. Cur-
rently, classes in specialized groups in team sports are
becoming increasingly popular among university stu-
dents [5]. Considering the active participation of stu-
dents in winter football competitions, as well as their
enormous interest and desire to engage in this sport,
instilling interest and creating a need for physical edu-
cation and sports among students is possible by in-
troducing the «Winter Football» specialization [2, 3].
This is especially true in the conditions of the Siberian
region, when playing regular football is impossible due
to climatic conditions [4]. The use of digital technolo-
gies, their introduction into the educational process,
including in the direction of physical education, seems
to us the most promising trajectory for the future of
higher education [1].

Objective of the study was to justify the peda-
gogical technology of teaching students of special-
ized winter football groups.

Methods and structure of the study. The basis of
the study was the analysis of educational, training and
competitive gaming activities, which included: selec-
tion into specialized winter football groups, taking into
account the wishes of the student himself, health and
physical fitness; training program for specialized stu-
dent groups on winter football; teaching methodology
based on the use of principles and methods of sports
training, ensuring intensification and higher efficiency
of the educational and training process; a system of
winter football competitions, including interfaculty tour-
naments, a mass regional championship league and a
major league; comprehensive pedagogical control.

Results of the study and discussion. When de-
veloping pedagogical technology, the following princi-
ples were observed: gradualism, consistency, activity,
accessibility, consciousness.
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Goals and objectives of pedagogical technology
for teaching students in specialized winter football
groups:

1 course.

- mastering the necessary theoretical knowledge
about winter football, including safety rules;

- studying the techniques and tactics of playing
winter football;

- developing the ability to apply technical and tacti-
cal elements in a two-way game during training ses-
sions;

- development of general physical qualities, includ-
ing through activities in other types of physical culture
and sports.

At this stage, physical elements make up 10-15%
of the training time and are aimed at mastering tech-
nologies and developing primary skills, including bal-
ance, coordination and reaction speed. For this, VR
technologies and stabilization platforms can be used.

2nd and 3rd courses:

- further mastery of theoretical knowledge about
winter football;

- further study and improvement of techniques and
tactics of playing winter football;

- development of speed-strength endurance,
speed, agility;

- developing the ability to use technical and tacti-
cal individual and team actions in various competi-
tions.

At this stage, phygital elements make up 20-25%
of the training time and are aimed at developing im-
portant skills, including balance, coordination and re-
action speed, as well as game interaction in the virtual
space. For this purpose, VR technologies, computer
simulators, stabilization platforms and team computer
simulators of team sports can be used.

The sequence of mastering educational material.

1 course:

Stage 1 (September — October) - testing the level
of development of physical qualities and functional
state of students (registration of a health passport),
questionnaires, formation of specialization groups;
studying the theory of physical education and sports,
winter football; general physical fitness; athletics, de-
velopment of general endurance and coordination;

Stage 2 (October — December) — parallel lessons
in skiing and specialization «Winter Football», imple-
mentation of the tasks of the 1st course;

Stage 3 (February — March) — classes in the «Winter
Football» specialization, implementation of the tasks

hitp://www.tptk.ru

of the 1st year in accordance with the training pro-
gram;

Stage 4 (March — April) — general physical training,
outdoor and sports games;

Stage 5 (April — June) — athletics, sports games,
development of general endurance and coordination,
testing the level of development of physical qualities
and functional state of students (health passport).

2nd course:

Stage 1 (September) - testing the level of de-
velopment of physical qualities and functional state
(health passport), questionnaires, studying the theo-
ry of winter football, general physical training, athlet-
ics, development of general endurance and coordi-
nation;

Stage 2 (October) - classes in the «Winter Foot-
ball» specialization, preparation, formation, develop-
ment of skills in playing football (on the court), includ-
ing preparation for winter football, classes on sand,
gravel, outdoor games with elements of football,
speed development -strength endurance;

Stage 3 (November — December) — classes in the
«Winter Football» specialization in accordance with the
2nd year training program, preparation and participa-
tion in competitions;

Stage 4 (February - March) - parallel skiing and
winter football specialization, development of general
endurance, development of speed-strength endur-
ance, participation in competitions;

Stage 5 (March - April) — classes in the «Winter
Football» specialization, practicing winter football
playing skills, testing practical skills in winter football;

Stage 6 (April — June) — athletics, sports games,
testing the level of development of physical qualities
and the functional state of the students’ body (health
passport), a test in the theory of physical education
and sports, including winter football.

3rd course:

Stage 1 (September — November) — testing the lev-
el of development of physical qualities and functional
state (health passport), questionnaires, studying the
theory of winter football, classes in the «Winter Foot-
ball» specialization, development of speed-strength
endurance, speed, agility, development of playing
skills football on the court, gravel, sand. Preparation
for winter football competitions;

Stage 2 (November — December) — methodologi-
cal and practical classes in the «Winter Football» spe-
cialization, practicing the technique and tactics of the
game, testing the level of preparedness for winter
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football competitions, participation in sports competi-
tions of various levels in winter football, taking into ac-
count the level of training;

Stage 3 (February — March) — methodological and
practical classes in the «Winter Football» specializa-
tion, analysis and development of playing techniques
and tactics, participation in sports competitions of
various levels in winter football, taking into account
the level of training, analysis of the results of partici-
pation in competitions and their evaluation according
to rating scale, testing practical skills of playing winter
football;

Stage 4 (March — June) — classes in the «Winter
Football» specialization, introduction to various types
of football: mini-football, classic football (on grass),
beach football, testing on the theory and methodol-
ogy of winter football, testing the level of development
of physical qualities and functional state of students
(health passport).

Conclusions. Thus, the pedagogical technology
for teaching students of specialized winter football
groups should be a set of pre-designed effective and
interconnected components of the educational pro-
cess, built on a modern scientific basis and aimed at
transforming the compulsory educational process into
the process of physical education. It is advisable to in-
clude elements of phygital technologies in up to 20%
of training time; they can be aimed primarily at devel-
oping coordination abilities, reaction time and team
interactions.

The study was carried out with the support of
the Development Program of Tomsk State Univer-
sity (Priority-2030).
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Objective of the study was to analysis of the attitude of primary school children and their parents to the recommended
volumes of weekly physical activity.

Methods and structure of the study. A survey was conducted of 309 school-age children studying in 10 schools in St.
Petersburg and the Leningrad region. Of these, 143 respondents were children of primary school age (6-9 years old).
Results and conclusions. It was revealed that a significant proportion of children of primary school age and their par-
ents tend to believe that the amount of physical activity in the range of 180-360 minutes per week is sufficient for school-
children in this group. This range combines the necessary amount of physical activity to prevent the onset of symptoms
of physical inactivity, ensure the process of physical development, and also save time for free leisure. A group of children
whose volume of physical activity exceeds 360 minutes per week is considered insufficient. Parents of this group of chil-
dren, whose volume of physical activity exceeds 360 minutes per week, and in exceptional cases reaches 900 and 1020
minutes per week, also tend to consider it insufficient.

Thus, the question of the upper limit of the volume of physical activity of school-age children, both daily and weekly, re-
mains relevant for study. It is necessary to establish a threshold that has sufficient developmental potential, ensures an

improvement in the health of children and contributes to their harmonious development.

Keywords: motor activity, volume, children, primary school age.

Introduction. Creating conditions for maintain-
ing and improving the quality of life and, in particu-
lar, the health of citizens is one of the priorities of
any state, since not only the satisfaction with the life
of an individual and a group of people, but also the
stability of the socio-economic state of the country
depends on the degree of its solution. There is no
doubt about the historically proven thesis that one
of the most significant social determinants for hu-
man health is the adoption of healthy lifestyle val-
ues. Organizing your lifestyle and forming a life style
based on these values requires adherence to a num-
ber of principles. Compliance with certain volumes
of physical activity and rational organization of their

http://www.tpfk.ru

implementation is one of the leading principles of a
healthy lifestyle [2].

Motor activity, as defined by V.K. Balsevich, this
is: a person’s purposeful implementation of motor
actions aimed at improving various indicators of his
physical potential. In a broad sense, physical activity
is the sum of all movements performed by a person in
the process of life [1].

An analysis of scientific research on the influence
of physical activity on the level of health and the deter-
mination of optimal norms of physical activity allows us
to conclude that in view of the inevitability of changes
in all spheres of human life under the influence of vari-
ous global social and environmental trends, the issue
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of systematic review and adjustment does not lose its
relevance. only existing norms of physical activity, but
also methodological approaches to their determina-
tion.

Objective of the study was to analysis of the at-
titude of primary school children and their parents to
the recommended volumes of weekly physical activity.

Methods and structure of the study. The study
was carried out by the team of the Institute of Adap-
tive Physical Culture of NSU named after P.F. Lesgafta,
St. Petersburg, within the framework of the state as-
signment to carry out research work on the topic:
«Development of scientifically based norms of weekly
physical activity in children, including those with dis-
abilities and children with disabilities, creating con-
ditions for the health-improving and developmental
effect of classes physical culture and sports». The
results of a study on the attitude of primary school-
children and parents of children 6-10 years old to the
weekly volume of physical activity are presented. The
sociological survey involved 309 school-age children -
143 respondents were schoolchildren (6-9 years old)
studying in 10 schools in St. Petersburg and the Len-
ingrad region.

Results of the study and discussion. When filling
out a specially designed questionnaire, schoolchildren
must answer whether they attend a physical education
lesson. At the same time, the questionnaire specified
how the child participates in the educational session.
100% of respondents answered that they take an ac-
tive part in the physical education lesson.

Currently, WHO recommends that children aged
5-17 years follow a physical activity regimen that in-
volves performing 60 minutes of moderate to vigorous
intensity physical activity per day, at least 3 times a
week. Accordingly, the minimum amount of physical
activity that ensures the prevention of diseases asso-
ciated with physical inactivity is 60 minutes per day or
180 minutes of moderate and high intensity physical
activity per week. A decrease in the volume of physi-
cal activity of less than 180 minutes can provoke the
development of somatic diseases, the appearance of
excess body weight, and a deterioration in the physi-
cal development of schoolchildren.

Comparing these recommendations with the re-
spondents answers, we can assume that almost all
survey participants perform a minimum amount of
physical activity. This assumption is confirmed by the
fact that in the schools where the survey took place,
physical education lessons are taught 3 times a week,

which guarantees students 135 minutes of organized
and regular physical activity per week. The lesson,
which lasts 45 minutes, involves a load of medium and
high intensity, and children make up for the remain-
ing 15 minutes by playing during breaks or moving to
school and back, background and household physical
activity. The share of such children was 22%.

The diagrams below indicate the upper thresh-
old of the minimum amount of physical activity - 360
minutes per week, which is the sum of the time spent
in physical education lessons and three additional
classes, medium and high intensity. The range from
180 minutes to 360 minutes of weekly motor volume
is accepted by us as a conditionally optimal range that
ensures the prevention of somatic diseases, has a
beneficial effect on the physical development of the
child, but at the same time allows us to organize the
weekly regime in such a way that children can attend
additional classes of interest and have free time for lei-
sure. It is important to note that 360 minutes per week
is not the upper limit for the amount of physical activ-
ity, i.e. there is no data regarding the possible negative
effect on children’'s health if it is exceeded. The WHO
recommended volume of physical activity included
both respondents who receive moderate and high in-
tensity physical activity exclusively through physical
education lessons, and those who, in addition to les-
sons, attend various additional classes: in the sports
and physical education sections of their educational
institution, children’s and youth sports schools and
other organizations. The proportion of such children in
the study was 50%; in the diagram they are indicated
by the number 2 (Fig. 1).

It should be noted that among all the younger
schoolchildren surveyed, there were those whose
weekly physical activity exceeded 360 minutes, the
share of which was 27,3%. As a rule, such children,
in addition to the physical education lesson, have at
least three additional classes of 120 minutes each
during the week.

VOLUME OF WEEKLY PHYSICAL ACTIVITY (MIN)

" 27,30%
500
e 50%
0 22,70% N
W o s 2 ____.%____ ——
SR\ N
1

2 3

Fig. 1. Volume of weekly physical activity in chil-
dren of primary school age
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Despite the fact that all children overcome the
lower threshold of recommendations, 31% of the re-
spondents are not satisfied with their weekly volume
of physical activity. The wording of the question as-
sumes the interpretation of dissatisfaction in the vol-
ume of physical activity from the position of its insuf-
ficiency.

It is worth noting that 96% of children have free
time for leisure on weekends, which they use for vari-
ous types of physical activities: cycling, walking, roller
skating, etc. For different children, this time ranges
from 1 to 4 hours on every day off, but its intensity and
duration are not regulated.

The study also included a survey of parents of chil-
dren of primary school age. 334 parents raising a child
attending primary school took part in the survey. All
respondents noted that their child attends a physical
education lesson and takes an active part in it - per-
forms the same exercises as all children or does indi-
vidual work.

Of the 334 parents surveyed, only 22.3% have
children who attend only physical education classes.
Taking into account that schools maintain 3 physical
education lessons per week, these children perform
the minimum amount of physical activity per week
recommended by WHO, which is 180 minutes of
moderate to vigorous intensity physical activity. At the
same time, 42.3% of parents determine the amount
of organized physical activity of their children in the
range of 180-360 minutes per week, which also fits
into WHO recommendations; 35.4% of respondents
determined the weekly amount of physical activity for
their children to be over 360 minutes. The highest in-
dicators were 900 and 1020 minutes of training per
week (Fig. 2).

VOLUME OF WEEKLY PHYSICAL ACTIVITY (MIN)

. w
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Fig. 2. The volume of weekly physical activity (ac-
cording to parents) in children of primary school age

22% of respondents answered that their chil-
dren’s organized physical activity consists only of
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physical education lessons. Of these, the propor-
tion of parents who consider the daily and weekly
volume of physical activity of their children to be suf-
ficient was 38% and 62%, respectively, and 48,6%
and 51,4% of parents consider the daily and weekly
volume of physical activity of their children to be in-
sufficient.

Among all parents participating in the survey,
64,4% and 69,5%, respectively, consider the amount
of daily and weekly physical activity sufficient. 35,6%
and 30,5%, respectively, are not satisfied with the level
of physical activity of their children during the day and
week. It is also worth noting that among the group of
parents where the weekly volume of children’s physi-
cal activity exceeded 360 minutes, 3%. responded
that they considered the volume of physical activity of
their children insufficient.

Conclusions. Based on the results of the study, it
was determined that a significant proportion of chil-
dren of primary school age and parents of children of
primary school age tend to believe that the amount of
physical activity in the range of 180-360 minutes per
week is sufficient for schoolchildren in this group. This
range combines the necessary amount of physical ac-
tivity to prevent the onset of symptoms of physical in-
activity, ensure the process of physical development,
and also save time for free leisure.

At the same time, children who perform more than
360 minutes of physical activity per week consider
it insufficient. It is worth noting that in that group of
parents of primary schoolchildren, whose volume of
physical activity exceeds 360 minutes per week, and
in exceptional cases reaches 900 and 1020 minutes
per week, they tend to consider it insufficient for their
children. Moreover, in these cases, children have no
or very little time left for free leisure and personal
time. Despite the positive attitude of both groups of
respondents to the recommended volumes of weekly
physical activity, the question of the upper limit of the
volume of physical activity, both daily and weekly, re-
mains relevant for study.
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Objective of the study was to identify the socio-pedagogical components of family influence on the level of physical
activity of school-age children.

Methods and structure of the study. A survey was conducted of 2555 schoolchildren aged 11-16 years (1287 boys
and 1268 girls), during which schoolchildren answered questions related to their physical activity and characteristics of
family life.

Results and conclusions. The survey results showed that in families where its members engage in physical exercise and
sports, there are relationships of cooperation, mutual assistance and support, family members spend a lot of time com-
municating and interacting together, children grow up with a conscious attitude towards physical activity, they are involved
in physical activities culture and sports, they feel protected.

Keywords: physical activity, school-age children, high and low levels of physical activity, family influence on the physical

activity of schoolchildren.

Introduction. Sociological studies of the physi-
cal activity of school-age children, which have been
conducted by the St. Petersburg Research Institute of
Physical Culture since 1990, show that the level of in-
volvement of schoolchildren in physical education and
sports is largely influenced by socio-pedagogical fac-
tors, and in particular , family [1-3]. Despite the grow-
ing trends in liberal discourse about the weakening
role of the family and the state in the development of
society, which prevails in Western countries, in Russia,
on the contrary, processes associated with strength-
ening the family as the most important unit of society
are intensifying.

Objective of the study was to identify the socio-
pedagogical components of family influence on the
level of physical activity of school-age children.

Methods and structure of the study. A survey
was conducted of 2555 schoolchildren aged 11-16
years (1287 boys and 1268 girls), during which school-

children answered questions related to their physical
activity and questions regarding the characteristics
of family life [4]. Based on the results of answers to
questions on physical activity, all respondents were
divided into two groups - with a high level of physi-
cal activity (HPA) and a low level of physical activity
(LPA). The criteria for dividing into these groups were
the respondents answers to the following questions.
The HPA group included respondents who reported
that: 1) they had been physically active for at least an
hour on 5 to 7 days during the past week; 2) outside
of school, in their free time, they usually engage in in-
tense physical exercise 4-7 days a week; 3) those who
reported that they take part in organized activities in
team or individual sports. The second group (LPA) in-
cluded the remaining respondents who did not meet
these criteria.

Thus, two samples of HPA (n=1817) and LPA
(n=738) were formed. Next, a comparative analysis
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was conducted of how respondents in these samples
answered questions regarding intrafamily interaction;
the significance of differences in answers in groups
was assessed using the nonparametric chi-square
test at p<0,05 or p<0,01.

Results of the study and discussion. To control
the conscious attitude towards physical education, a
comparative analysis of the answers of respondents
from two groups to the question of how they assess
their knowledge in the field of physical education was
carried out. 83,6% in the HPA group and 61,8% in the
LPA group know a lot or enough. This result indicates a
conscious attitude towards physical education in both
groups, butin the HPA group it is significantly (p<0,01)
higher.

To assess whether the family is physically active,
an analysis was carried out of respondents answers to
the question of whether any family members do exer-
cises (running, gymnastic exercises, etc.). In the HPA
group, a positive response was given in 66,1% of cas-
es, in the LPA group - in 49,9% of cases (see figure).
The differences are significant (p<0,01).

- ||||||||||||||||||||I||||||||||||||||||||||||\|||||||[I||||||||||||| “

family is more physically active than in the group of LPA
schoolchildren. These are 62,6% and 42,7%, respec-
tively (differences are significant, p<0,01). For boys,
this figure was 61,5% and 37,3%, respectively. The dif-
ferences are significant (p<0.01). For girls in the HPA
and LPA groups, this figure was 64,0% and 46,1%, re-
spectively. The differences are significant (p<0,01).

To assess the level of family cohesion, a number
of questions were analyzed, the answers to which are
given in Table 1-4. In all cases, families of schoolchil-
dren from the HPA group show a significantly higher
level of cohesion, mutual understanding, interaction
and mutual assistance than in the LPA group.

Table 1. Important family relationships

i letel
Question Completely Significance
agree .

In family, of differences
Important issues are 48.6% | 34,8% 0<0,01
discussed
LS LG 47,3% [347% |  p<0,01
listen to me
We ask questions when
we don’t understand 45,4% | 33,0% p<0,01
each other
When there is any
misunderstanding,
we discuss it until the 42,5% | 27,4% p<0,01
situation becomes
clear

Table 2. Joint activities in the family

Joint action Daily or

Significance of
differences

almost daily

Food intake 77,8% | 68,1% p<0,01
© 5 10 15 20 35 XN 35 4 45 S0 55 60 65 0 75 S0 &5 W Walks 382% 182% p<001
0}0 3 3 3
Attending events | 38,8% | 19,1% p<0,01
DOVFA @ NFA
Sports activities |24,6% | 6,5% p<0,01

Results of responses of respondents from the VFA
and NFA groups to the question of whether any fam-
ily members do exercises (running, gymnastic exer-
cises, etc.) (%)

Differences in answers to this question between
boys and girls were also analyzed. Boys answered
this question positively in the HPA group in 63,3% of
cases, and in the LPA group in 44,8% of cases. The
differences are significant (p<0,01). Girls answered
this question positively in the HPA group in 69,4% of
cases, and in the LPA group in 53,2% of cases. The
differences are significant (p<0,01).

Respondents answers to the question of whether
family members play outdoor games were analyzed.
And again it was revealed that in the HPA group the
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Table 3. Ease of communication with dad (very
easy or easy to communicate on important topics)

Gender HPA LPA Significance
of differences
Both genders | 62,5% | 44,0% p<0,01
Boys 70,8% | 51,4% p<0,01
Girls 53,0% | 39,5% p<0,01

Table 4. Ease of communication with mom (very
easy or easy to communicate on important topics)

Gender HPA LPA Significance
of differences
Both genders | 78,6% | 71,1% p<0,01
Boys 81,3% | 70,4% p<0,01
Girls 75,4% | 71,6% p<0,01
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Additionally, the self-assessment of quality of life
was analyzed using an 11-point scale («Cantril’s Lad-
der»), where 10 points means the best possible life,
and 0 points means the worst. This indicator at the
level of 7-10 points in the VFA group was 63,3%, and
in the NFA group — 47,7%.

Conclusions. Thus, the study showed that in
families where its members engage in physical exer-
cise and sports, there are relationships of coopera-
tion, mutual assistance and support, family members
spend a lot of time communicating and interacting
together, children grow up with a conscious attitude
towards physical activity, they are involved in physical
education and sports, they feel protected.
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Objective of the study was to reveal the effectiveness of the use of physical and recreational tools in the conditions of stu-
dents acquisition of the elective course.

Methods and structure of the study. The experiment was conducted on the basis of Tomsk State University with the par-
ticipation of students of the basic and preparatory medical groups who chose the elective course «Ushu». The training meth-
odology includes the study of basic techniques, mastering the tao complexes «18 Forms of Changquan» and «32 Forms of
Changquan». Sociological methods were used in the study: questionnaires and testing of functional and psychological tests
for monitoring the functional state of students (coefficient of endurance, level of physical condition, Ruffier-Dixon test, etc.).
Results and conclusions. This activity based on the developed pedagogical technology allowed students to get acquainted
with a new type of physical activity, to increase the level of physical health. The results of the study confirm the effectiveness
of this application in the system of physical education of students in the university as an elective discipline, contribute not only
to the improvement of physical training, but also to the development of important personal qualities, the formation of a healthy
lifestyle and the improvement of the general quality of life of student youth. The revealed main motive for choosing this oc-
cupation is interest in Chinese culture, desire to improve physical form, self-defense skills, desire for self-development and

harmonization of personality.

Keywords: students, this at the university, eastern martial arts, student health, healthy lifestyle, physical culture.

Introduction. Modern society is characterized by
a high level of intellectual stress, especially among
students. The educational process, sessions, exams,
scientific activities require significant expenditure of
energy and concentration, which leads to a deterio-
ration in the physical and psycho-emotional state of
students. Physical inactivity, stress, sleep disturbanc-
es, decreased immunity are just some of the conse-
quences of insufficient physical activity, which have
been noted by a number of authors over the past dec-
ade [2, 3,4, 7].

Currently, there is a clearly expressed need to
find new, more attractive forms of physical activity
that will be interesting to students and help them
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join a healthy lifestyle. One of these options can
be considered the Chinese martial art of wushu, as
an alternative form of physical activity that helps
improve the physical and psycho-emotional state
of students [5]. Wushu develops not only physical
qualities - strength, flexibility, endurance and coor-
dination, but also concentration, attention, memory,
discipline, moral and volitional qualities [1]. After
analyzing the scientific and methodological litera-
ture, we discovered a gap in the study of the influ-
ence of wushu on the health of students studying at
a university. There are only a few such works, and
they are mainly devoted to sectional classes with
students [6, 8].
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Objective of the study was to identify the effec-
tiveness of the use of sports and recreational means
in the conditions of students mastering an elective
course in wushu.

Methods and structure of the study. The experi-
ment was conducted from October 2022 to April 2024
at Tomsk State University, which involved 89 students
of basic and preparatory medical health groups aged
17-22 years, who chose the elective course «Wushu».
During the study, a pedagogical technology for physi-
cal education of students using wushu was developed,
aimed at improving the physical and mental health of
students. During the experiment, a number of func-
tional tests were carried out to study the physical con-
dition of the subjects.

The work of the cardiovascular system was studied
using the endurance coefficient, the level of physical
condition, the Ruffier-Dixon test, and the Kerdo test.
The experiment showed that wushu classes have a
positive effect on the functioning of the cardiovascular
system. The endurance coefficient (EF) is used to as-
sess the degree of fitness of the cardiovascular sys-
tem to perform physical activity.

Results of the study and discussion. At the be-
ginning of the experiment, the CV value in the group
of subjects was 17,73; at the end of the experiment,
positive changes occurred — 14,84, which is an indica-
tor of the norm and training of the participants. A test
for «Level of Physical Condition» (LPC) was carried
out. The level of physical condition was determined
according to the system of E.A. Pirogova. At the be-
ginning of the pedagogical experiment in the group of
subjects, the following results were obtained: a «low»
level of LPC was detected in 6 people, this is 8% of the
total number of participants in the experiment, «below
average» - in 20% (15 people), an «average» level of
physical condition - in 46,7% (35 people), «above av-

erage» in 25,3% of subjects (19 people). In the final
test, the level of physical fitness of all participants im-
proved. A «low» level at the end of the experiment was
established in 6 subjects (8%), in 12% of the subjects
(9 people) the level was «below average», «average»
- 29,3% (22 people), «above average» was recorded
in 50,7% of the students studied (38 people). From
this test we can conclude that wushu classes increase
the level of physical condition of those involved. The
Ruffier-Dixon test was used to assess cardiac perfor-
mance during physical activity. Test results: 16 sub-
jects — 21,3% of the total number of participants in the
experiment at the beginning of the study received high
scores, 33,3% (25 people) scored this parameter as
«good». The average score was 29,3% (22 people),
5,3% (4 people) had a satisfactory result, 10,8% (8
people) had a bad score. After the experiment, per-
formance increased significantly. The values of this
test were recorded: 30,7% (23 people) showed a high
performance rating, 38,7% (29 people) - good, 26,6%
(20 people) - average rating for this test, satisfactory -
4% (3 people). The state of blood circulation, assess-
ment of health, resistance to stress, as well as assess-
ment of the activity of the autonomic nervous system
(ANS) were carried out using the Kerdo index. It was
revealed that the students who took part in the study
both before and after the pedagogical experiment ob-
served an increase in the balance of the sympathetic
and parasympathetic influences of the nervous sys-
tem (see table).

To find out the reasons for choosing the «Wushu»
specialization, a survey was conducted of 89 students
who decided to engage in this sport at the university.
As the survey showed, only a few of the respondents
(5 respondents) had previously practiced wushu; the
rest of the students were not familiar with this type of
physical activity. Most students cited the reasons for

Results of the dynamics of functional tests among students studying in the Wushu specialization at TSU

(Tomsk)
Test name | n | Result | XE+my | t | p

Endurance coefficient 75 Before 17,73 0,39 5,04 <0,05

75 After 14,84 £0,42
Physical condition level 75 Before 0,6 £0,02 2,12 <0,05

75 After 0,66 0,02
Ruffier-Dixon 75 Before 8,44 +1,06 2,85 <0,05

75 After 5,29 +0,31
Kerdo 75 Before 17,06 £2,59 3,21 <0,05

75 After 4,91 2,76
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choosing this specialization: the desire to engage in
a new discipline, to become more flexible and coor-
dinated. Many survey participants are attracted to
wushu: belonging to Asian martial arts, self-defense,
training of strength and endurance.

The students named the purpose of wushu classes
as improving the physical qualities of the body, flexibil-
ity and stretching, the opportunity to become stronger,
remove stiffness and tightness in the body, increase
the level of endurance, maintain good physical shape
and a healthy lifestyle. Two respondents honestly ad-
mitted that they attend classes to receive credit in the
discipline «Physical Education». When asked whether
Wushu specialization is needed at a university, all stu-
dents answered positively, noting that this is «an inter-
esting variety in basic specializations», «a good alter-
native to simple physical exercises», «an opportunity
to broaden one’s horizons and strengthen the body»,
and the choice is also based on learning the Chinese
language as a means of expanding knowledge of Chi-
nese culture.

Conclusions. Wushu classes using the developed
pedagogical technology contributed to improving the
level of physical health of students. The main motives
for choosing wushu classes have been identified: in-
terest in oriental culture, development of physical and
mental abilities, the possibility of self-defense, stress
relief and improvement of psycho-emotional state.
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Abstract

Objective of the study was to assess the level of physical fitness of youth of student age 18-19 years old according to the
GTO standards.

Methods and structure of the study. Boys and girls aged 18-19 years who are not athletes took part in the scientific work.
Testing included an assessment according to GTO standards. The All-Russian physical culture and sports complex GTO
includes a comprehensive assessment and is the basis for monitoring the physical fitness of the population of various age
groups.

Results and conclusions. The problem of physical fitness of student-age youth does not lose its relevance from year to
year, the obtained testing data according to the GTO standards only confirm this: low level of endurance - 100% of young
men will not pass this standard; Of the girls, only 50% will be able to pass the standard; the level of strength abilities of young
men according to the standard «pull-ups from hanging on a high bar» is assessed as low - only one of the subjects will be
able to pass it; among girls, only 20 people will be able to pass the standard «flexion and extension of the arms while lying
on the floor»; according to the standard assessing the level of flexibility, among young men only 2 people were able to fulfill
the standard; among girls, 70% were able to pass this standard, but the average value for the group is only 8,8 + 3,4 cm,
which corresponds only to the bronze badge; according to the standing long jump standard among boys, only 30% received
a positive result; among girls, 80% have a positive result, however, the average value of 169,5 + 17,5 cm indicates that they

received only a bronze badge.

Keywords: VFSK GTO, youth of student age, physical education and sports, physical fitness.

Introduction. Particular importance in solving the
problem of improving the health of the country’s pop-
ulation at the state level is given to increasing physi-
cal fitness by attracting more people to regular and
systematic physical education and sports. Today, not
only the material and technical conditions for physical
education and sports are created, but programs and
projects are supported and developed that provide for
monitoring and testing the level of physical fitness of
those involved, and its improvement [1, 3]. One of the
largest government projects is the VFSK GTO, within
the framework of which, for almost ten years, citizens
of Russia, ranging from children of primary school age
to the elderly, have been tested for compliance with
the requirements for the level of physical fitness. In

his message, the President of the Russian Federation
also noted that our achievement today is to increase
the number of citizens who regularly engage in sports.
«To encourage, starting next 2025, a tax deduction will
be provided for those who successfully pass the GTO
standards».

The President announced the launch of a new na-
tional project «Youth of Russia». This project is de-
signed to support young people and consolidate the
positive experience of the already existing youth pol-
icy. It is noteworthy that the national project should
affect all aspects of the lives of young people - from
infrastructure, careers to volunteering, science, and
health. An analysis of scientific and methodological
literature has shown that there are a number of unre-
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solved problems related specifically to physical fitness
as the basis for the health and development of human
potential of student-age youth [5, 6]. One of the ap-
proaches to solving the current situation with low moti-
vation and lack of a conscious attitude towards physi-
cal education is to popularize among students the
preparation and passing of GTO standards.

Objective of the study was to assess the level of
physical fitness of youth of student age 18-19 years
old according to the GTO standards.

Methods and structure of the study. 40 boys
and 43 girls, aged 18-19 years, who were not ath-
letes, took part in the scientific work. The study was
carried out over several days, which made it possible
to create conditions for the highest possible results.
Testing was carried out in the manner established
by the order of the Ministry of Sports of the Russian
Federation [4]

Results of the study and discussion. The study
involved assessing physical fitness for all basic physi-
cal qualities and included the following standards [2]:

Test 1 — 3 km run (boys) / 2 km run (girls) (min);

Test 2 — lifting the body from a supine position
(number of times);

Test 3 — standing long jump (cm);

Test 4 — flexion and extension of the arms while ly-
ing on the floor (girls)/pull-ups from hanging on a high
bar (boys) (number of times);

Test 5 — bend forward from a standing position with
straight legs (cm).

The following results were obtained during the
study (Fig. 1, 2):
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Fig. 1. Results of GTO standards - boys

As can be seen in Fig. 1, in the first test exercise,
the young men of the study group showed low results,
the values were in the range from 16 minutes 30 sto 15
minutes 45 s, according to the regulatory framework
of the GTO, not one of the young men would be able
to pass the mandatory standards, since the time for
the bronze badge is -15 min 20 s, for girls the range
of values was 9 min 40 s — 12 min 50 s. According to
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the indicators of the GTO regulatory framework, only
55% of girls could pass this standard for the «bronze
badge» (32%) and the «silver badge» (23%). The re-
sult of only one girl corresponds to the «gold badge»
level (Figure 2).
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Fig. 2. Results of GTO standards — girls

According to the results of the second test task:
for young men, the values of this indicator range
from 32 to 48 times per minute. It can be stated: 16
people fulfilled the «bronze sign» standard, 20 peo-
ple — «silver sign», 4 — the results did not correspond
to any of the standard values (Fig. 1). As for girls,
the range of values obtained is from 28 to 45 times
per minute: 25% is the result of the «bronze sign»,
55% is the result of the «silver sign», 7% is the result
of the «gold sign» (Fig. 2).

In the third test task it was revealed (Fig. 1): for
young men the range of values was from 160 to 220
cm, only 8 people from the group could pass this
standard for the «bronze badge». In girls (Fig. 2), as
a result of this test, it was established that the range
of indicators was from 153 to 210 cm. 80% of the girls
showed a fairly high result and could pass this stand-
ard.

In the fourth test task: the girls (Fig. 2) showed
results ranging from 4 to 18 times, so 20 girls from
the group (87%) will be able to pass the GTO stand-
ard, having passed the bronze and silver badge
standards. The interval of results obtained in boys is
from 2 to 8 times. It is worth noting that only 4 young
men could pass the GTO standard in this discipline
(Figure 1).

When completing the fifth test task, only 8 young
men would be able to pass this standard within the
framework of the GTO. For girls, the values for this test
are in the range from 5to 17 cm; only 13 girls could not
fulfill this standard (Fig. 1, 2).

Conclusions. VFSK GTO is a complete regula-
tory framework for monitoring the physical fitness
of the population. As was said earlier, the problem




) MOTOR ACTIVITY OF THE POPULATION

of physical fitness of student-age youth does not
lose its relevance from year to year, the test data
obtained according to the GTO standards only con-
firm this:

- low level of endurance — 100% of young men will
not pass this standard; Of the girls, only 50% will be
able to pass the standard,;

- the level of strength abilities of young men ac-
cording to the standard «pull-ups from hanging on a
high bar» is assessed as low - only one of the subjects
will be able to pass it (average value 3,6 + 2,0 times);
among girls, only 20 people will be able to pass the
standard «flexion and extension of the arms while lying
on the floor» (12,9+2,9 times);

- according to the standard assessing the level of
flexibility, among young men only 2 people were able
to fulfill the standard (average value 2,4£2.4 cm);
among girls, 70% were able to pass this standard, but
the average value for the group is only 8,8 = 3,4 cm,
which corresponds only to the bronze badge;

- according to the standing long jump standard
among boys, only 30% received a positive result;
among girls, 80% have a positive result, however, the
average value of 169,5 £ 17,5 cm indicates that they
received only a bronze badge.

Thus, the data indicate a low level of physical fitness
of young people aged 18-19, which does not meet the
requirements imposed on them by the state. In our
opinion, one of the leading directions for solving this
problem is the development of mass student sports, as
well as the development of uniform forms and means of
encouraging young people of this age for having a high
level of physical fitness and health in general.
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Objective of the study was to theoretical justification of the educational process in the preparation of trainers-teachers in
the conditions of integration of educational, scientific and sports activities in universities of physical education.

Methods and structure of the study. Based on a synthesis of curriculum monitoring data over 35 years, curricula, educa-
tional process schedules and class schedules were analyzed.

Results and conclusions. The ratio of educational and sports activities in the process of their integration should take into
account the specifics of training in the chosen sport: the age characteristics of the stages of training, the dynamics of the
formation of sports skills and the achievement of its peak, the features of the periodization of the training process and plan-
ning of the training load. The integration process assumes that the development and implementation of both educational
and sports programs takes into account the need for the associated formation of competencies that correspond to the Fed-
eral State Educational Standard of Higher Education 49.03.04 Sports and the labor functions of the professional standard
«Coach-teacher».
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Introduction. The integration of education into
the scientific and sports activities of students is en-
sured, both horizontally and vertically, by the con-
tent of professional training, focused on the multi-
functional activities of the future sports teacher [1,
3]. An analysis of the multicomponent composition
of a sports teacher’s professional activity as a «de-
scriptive and technological characteristic of his pro-
fessional activity» shows that preparation for coach-
ing determines a wide range of professional training
tasks to be solved with immersion in each of them.
Each implemented stage of sports training depends
on the sports qualifications of the contingent, as well
as on the experience of the teacher in sports and
coaching. It is necessary to take into account that
specialists who carry out sports training of future
trainers and teachers must, in their own way, previ-
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ously existing level of sports qualifications, exceed
the level of students by at least one level. The vari-
ety of tasks to be solved and professional functions
performed at the same time (organizer, communi-
cator, diplomat, analyst, methodologist, etc.), char-
acteristic simultaneously for educational, scientific
and sports activities, allows them to be successfully
combined, forming the professional competence of
students.

The curriculum, the schedule of the educational
process and the schedule of classes should provide
not only the possibility of implementing the training
process and competitive activity of students, taking
into account the stage of sports training, but also
the implementation of research activities, which
are, as a condition for the formation of pedagogi-
cal creativity skills. This requires harmonization of
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programs both separately for each discipline of the
profile, and, in general, for all disciplines of the main
professional educational program in accordance
with federal standards of sports training for sports.
It is necessary to take into account the possibilities
of combining training sessions within the curriculum
with a full-fledged training process [4].

Results of the study and discussion. An analysis
of the features of curriculum transformation over the
past 35 years has shown that sports improvement
classes played a key role in the training of coaches
even before the introduction of state educational
standards. In the 1988 curriculum, 864 academic
hours were allocated for the discipline «Sports and
Pedagogical Improvement». At NSU named P.F
Lesgaft in those years there was a structural unit
«School of Higher Sports Excellence» - an analogue
of the TsSP. At the same time, independent teach-
ing activities of students began only in senior years.
Thus, the ratio of activities in the process of their in-
tegration should take into account the specifics of
training in the chosen sport: the age characteristics
of the stages of training, the dynamics of the for-
mation of sportsmanship and the achievement of its
peak, the features of the periodization of the training
process and planning of the training load [5].

The number of hours and the content of the cur-
riculum disciplines is determined taking into ac-
count the requirements of the FSSP for the sport
and the requirements of the professional standard
«Coach-teacher», approved by the Ministry of Labor

of Russia dated December 24, 2020 No. 952n. [2].
Thus, the curriculum is drawn up in accordance with
Appendix No. 2 to the FSSP for the type of sport «Re-
quirements for the volume of the training process»,
which makes it possible to specify the indicators of
the training load in sports-pedagogical disciplines
mastered at a physical education university. As part
of training activities in their chosen sport, students,
using specific means and methods, prepare to solve
the problems of pedagogical activity in accordance
with the professional standard «Coach-teacher». At
the same time, it is necessary to take into account
that in the process of sports training, pedagogical
influences allow, within the framework of integra-
tion, to form not only professional competencies
of the disciplines of the educational program in the
direction 49.03.04 - Sports, but also universal com-
petencies (Table 1).

The qualifications of teachers of disciplines
aimed at solving the problems of sports train-
ing must not only meet the professional standard
«Trainer-teacher», but also ensure the improvement
of competencies developed as part of the develop-
ment of the BOP, and the conduct of empirical re-
search as part of the qualification work (Table 2).

The formation of professional competence «is
able to improve one’s individual sports skills and
maintain a level of preparedness that ensures solv-
ing the problems of professional activity» involves
not just mastering the content of a sports training
program at a specific stage, but also analytical ac-

Table 1. Universal competencies of the main professional educational program 49.03.04, formed in
students in the process of mastering the sports training program at the stages of improving sportsmanship

and higher sportsmanship

Code | Name of the graduate’s universal competence

UC-1 Able to search, critically analyze and synthesize information, apply a systematic approach to solve as-
signed problems

Uc-2 Able to determine the range of tasks within thg framework of the sgt goa_l and choose the best ways to
solve them, based on current legal norms, available resources and limitations

ucC-3 Able to carry out social interaction and realize his role in a team

UC-4 Able to carry out bu_siness communication in oral and written forms in the state language of the Russian
Federation and foreign language(s)

ucC-5 Able to perceive the intercultural diversity of society in socio-historical, ethical and philosophical contexts

UC-6 Ablg to manage h.is time, build and implement a trajectory of self-development based on the principles
of lifelong education

uc-7 Able to maintain the proper level of physical fitness to ensure full social and professional activities
Able to create and maintain safe living conditions in everyday life and professional activities to preserve

ucC-8 the natural environment, ensure sustainable development of society, including in the event of the threat
and occurrence of emergencies and military conflicts

UC-11 Able to form an in_tolerant a_ttitude tqua_lrds manifestations of extremism, terrorism, corrupt behavior and
counteract them in professional activities
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Table 2. Correlation of general professional competencies formed in the educational program “Sport”
and generalized labor functions of the professional standard “Coach-teacher”

Name of the cat-
egory of general

professional com-

petencies

Code and name of competencies

Planning

GPC-1 Able to plan the content of physical education and sports within the scope of sports
training, education, taking into account the provisions of the theory and methodology of
physical culture, the theory of sports, anatomical, morphological, physiological and mental
characteristics of those involved in different genders and ages

Sports selection

GPC-2 Able to use methods of sports orientation and selection of athletes and students tak-
ing into account their age, psychophysical and individual characteristics in the field of sports
training and education

Types of athlete train-
ing, training, educa-
tion, development

GPC-3 Able to conduct physical education and sports classes in the field of sports training
and education

GPC-4 Capable of developing physical qualities and increasing the functional capabilities of
athletes and students in accordance with the specifics of the sport, providing psychological
and pedagogical support in the field of sports training and education

GPC-5 Able to organize and conduct training, ensure the participation of athletes and stu-
dents of various qualifications in sports and physical education events

Management of com-
petitive activities

GPC-8 Capable of providing and implementing information, technical and psychological sup-
port for competitive activities

GPC-9 Able to analyze competitive activity to adjust the pedagogical impact on athletes and
students

Ensuring security

GPC-10 Able to ensure compliance with safety regulations and injury prevention

Control and analysis

GPC-12 Capable of monitoring the technical, physical, tactical, psychological, intellectual
and integral preparedness of athletes, the physical development of athletes and students,
including using measurement and evaluation techniques

GPC-13 Able to use the results of pedagogical, psychological and medical-biological control
to correct the training process in a chosen sport, monitor the formation of a general culture,
and cultivate personal qualities in individuals involved in physical culture and sports

Scientific research

GPC-15 Capable of conducting scientific research to determine the effectiveness of the
means and methods used in the field of sports training and education

Organizational and
methodological sup-
port

GPC-17 Able to organize and referee sports competitions

GPC-18 Able to provide methodological support and control in the field of sports training and
education

Information and com-
munication technolo-
gies for professional

activities

GPC-20 Able to understand the operating principles of modern information technologies and
use them to solve professional problems

tivity to assess one’s capabilities, choose an individ-
ual trajectory of motor and theoretical development,
adequate to the tasks of sports and pedagogical
activities.

The integration process assumes that the de-
velopment and implementation of both educational
and sports programs takes into account the need
for the associated formation of competencies that
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correspond to the Federal State Educational Stand-
ard VO 49.03.04 - Sports and the labor functions of
the professional standard.

The occupancy and volume of workload in groups
of students must comply with the regulatory require-
ments of the federal standard of sports training for
the chosen sport. At the same time, at the stage of
improving sportsmanship and higher sportsman-
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ship, it is possible to unite highly qualified athletes
into one group, regardless of the course.

For the convenience of planning associated
educational and training activities, it is possible to
combine sports into larger subgroups based on the
presence of common signs of motor activity: for ex-
ample, cyclic sports, complex coordination sports,
team sports, martial arts, etc. As a result of the as-
sociated development of programs, the formation of
universal competencies in athletes can be carried
out more intensively, confirming the possibility and
necessity of integrating educational, scientific and
sports activities.

Conclusions. A comparison of the general pro-
fessional competencies formed within the frame-
work of the main professional educational program
«Sport» and the generalized labor functions of the
professional standard «Coach-teacher» confirmed
that achieving the effectiveness of the process
of professional pedagogical training is impossi-
ble without combining educational, scientific and
physical culture-sports activities, allowing system-
atically and comprehensively solve professional
problems. Considering that all teachers of sports
pedagogical departments of universities have the
required level of basic professional education (not
lower than a specialty), in accordance with the
professional standard, they can perform the labor
functions of a sports coach at various stages of
training.
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Objective of the study was to identify the main characteristics of the attitude of future teachers in the field of physical edu-
cation to education as a professional task of pedagogical activity and to determine ways to improve their professional train-
ing for organizing the education of the younger generation. The study was based on the concept of «Competency-based
approach in teacher education» [1, 7].

Results and conclusions. Based on the analysis, generalization and systematization of the obtained research data, the
article presents the characteristics of the attitude of future teachers in the field of physical education to education as a pro-
fessional task of pedagogical activity. These characteristics are revealed through a number of indicators: the importance of
education for future teachers; priorities of students in educational tasks, the most important in modern conditions and the
most difficult to solve; priorities of students in educational methods that are the most productive in modern conditions and
most often used in educational practice; priorities of students in the forms of educational work that are the most productive
in modern conditions and most often used in educational practice.

Keywords: professional pedagogical activity, education, tasks, methods and forms of education, attitude of future teach-

ers in the field of physical education to education.

Introduction. The relevance of the study is due to
a number of reasons. Firstly, the need of education-
al practice for teachers who are capable of solving a
modern class of educational problems at a profes-
sional level [5, 6]. Secondly, insufficient attention in
the professional training of future teachers to the is-
sues of organizing education in new conditions. Third-
ly, the need of pedagogical science for knowledge
about the main trends that characterize the attitude of
future teachers to education as the task of their pro-
fessional activity [2, 3, 4].

Objective of the study was to identify the main
characteristics of the attitude of future teachers in the
field of physical education to education as a profes-
sional task of pedagogical activity and to determine
ways to improve their professional training for organ-
izing the education of the younger generation. The

http://www.tpfk.ru

study was based on the concept of «Competency-
based approach in teacher education» [1, 7].
Methods and structure of the study. The study
was conducted on the basis of the Institute of Physical
Culture and Sports of the Russian State Pedagogical
University named after A. I. Herzen in 2024. It included
undergraduate (1-4 year) and master's students (165
people in total). To collect the necessary information,
a questionnaire was developed that included 4 groups
of questions. The first group included questions that
revealed the importance of education for future teach-
ers. The second includes questions that identify stu-
dents’ priorities in educational tasks, the most im-
portant in modern conditions and the most difficult to
solve. The third is the priorities of students in educa-
tional methods that are the most productive in modern
conditions and most often used in educational prac-
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tice. The fourth includes questions that identify stu-
dents priorities in the forms of educational work that
are most productive in modern conditions and most
often used in educational practice.

Results of the study and discussion.

First group of results. The study found that the
vast majority of respondents (100% in the 1st-3rd
years of bachelor's degree and 100% in master's de-
gree) believe that education is a significant task of pro-
fessional pedagogical activity. The exception was 4th
year undergraduate students, among whom 96.3%
shared this position.

Second group of results. The study showed that,
in the opinion of students, the most important tasks
of educational activity in modern conditions are: «in-
stilling responsibility» and «instilling independence».
At the same time, these tasks are highlighted as a
priority in all undergraduate and graduate courses.
«Education of responsibility» was noted in the courses
by 79,2%, 65,1%, 77,4%, 66,7% in undergraduate
courses, respectively, and 72,2% in master’s pro-
grams, and «education of independence» - 62,5%,
48,5%, 67,9%, 59,3% for undergraduate courses,
respectively, and 50% for graduate courses. In third
place among students in the 1st and 2nd years of a
bachelor’'s degree was «cultivating self-demanding-
ness» (41,7% and 53,5%, respectively); in 3rd and 4th
years — «cultivating a friendly attitude towards peo-
ple» (49,5%, respectively). 1% and 59,3%), and in the
master’'s program — «cultivating a caring attitude to-
wards people» (44,4%). To a lesser extent, respond-
ents focused on «cultivating love for the fatherland
and serving it» (37,5%, 20,9%, 26,4%, 33,3% in bach-
elor’'s and 33,3% in master’s); «nurturing social activ-
ity» (33,3%, 41,9%, 32,1%, 33,3% in undergraduate
and 38.9% in master’s programs).

During the study, it was found that future teachers
in the field of physical education believe thatin modern
conditions the most difficult tasks to solve are: «culti-
vating a caring attitude towards people» (1st place),
«cultivating responsibility» (2nd place), «education
independence» (3-4th place) and «cultivating love for
the homeland and serving it» (3-4th place).

Correlating the importance for respondents of the
tasks of education in modern conditions and the dif-
ficulty of solving them made it possible to record a
certain disproportion between them: important tasks
are not always considered as difficult to solve, and dif-
ficult to solve as important. Thus, first-year students
consider the most difficult tasks to solve to be «culti-

vating a caring attitude towards people» (58,3% of the
total number of participants) and «cultivating love for
the fatherland and service to it» (54,2%). At the same
time, these tasks are considered important for them-
selves by 25% and 37,5% of respondents, respective-
ly. In the 4th year, «cultivating a caring attitude towards
people» is difficult to solve for 44,4% of respondents,
but it turns out to be significant for 22,2%. For 3rd year
students, «cultivating responsibility» is a priority task
for 77,4%, and 35,8% of respondents consider it dif-
ficult to solve.

Third group of results. The study revealed that
future teachers in the field of physical education con-
sider productive methods of education in modern
conditions, first of all: «example» (in undergraduate
courses, respectively, 91,7%, 95,3%, 92,5%, 81,5%;
in master’s programs — 83,3%), «dialogue» (in bach-
elor’s courses, respectively, 83,3%, 81,4%, 62,3%,
77,8% and in master’s programs — 72,2%%); «en-
couragement» (in bachelor’s courses, 50%, 44,2%,
50,9%, 40,7%, respectively, and in master’s courses
—44.4%). At the same time, the example method con-
sistently retains first place in all undergraduate and
graduate courses, although the number of respond-
ents who indicated this method decreases from the
first year to the fourth.

Less productive, according to respondents, are
methods such as: «exercise» (respectively, for cours-
es 37,5%, 39,5, 41,5%, 44,4% in undergraduate and
graduate courses — 66,7%), although from course to
course it is highlighted by an increasing number of re-
spondents; «training» (respectively, in courses 33,3%,
18,6%, 28,3%, 25,9% in undergraduate and 22.2% in
master’s degrees), «persuasion» (respectively in cours-
es 12,5%, 9,3%, 20,8%, 18,5% in bachelor’s and mas-
ter’'s degrees — 16,1%) and «public opinion» (according
to courses 8,3%, 11,6%, 9,4%, 7,4% in bachelor’s and
master’s degrees — 5,6%). Respondents turned out to
be quite unanimous in relation to the «blame» method
(respectively, for courses 4,2%, 0%, 0%, 3,7% in un-
dergraduate and 11,1% in master’s programs). Note-
worthy is the fact that «blame» as a productive method
is more clearly detected in master’s programs, in which
students already have quite a wealth of experience in
professional teaching activities.

The study showed that both undergraduate and
graduate students are faced with different methods
of education in educational practice. First of all, these
are the methods of «example» (1st place), «exercise»
(2nd place) and «persuasion» (3rd place), less often
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— the methods of «dialogue» (4th place), «encourage-
ment» (5th place), and even less often — methods of
«training» (6th place), «censure» (7th place) and «pub-
lic opinion» (8th place).

Correlating educational methods, which, according
to respondents, are productive in modern conditions,
with the methods that future teachers in the field of
physical education encounter in educational practice,
made it possible to document certain disproportions.

Thus, it turned out that the «example», which students
consider the most productive method of education, is
used in practice, in their opinion, 1,5-2 times less often.

A similar situation emerged with the «dialogue»
method and the «encouragement» method. The meth-
ods of «persuasion» and «public opinion», which re-
spondents do not consider the most productive, are
used in educational practice, in their opinion, much
more often by 2-5 times.

The study revealed that respondents consider pro-
ductive forms of educational work, first of all: «individ-
ual conversation» (for undergraduate courses 45,8%,
60,5%, 58,5%, 55,6% and 55,6%, respectively) in mas-
ter's degree); «group discussion» (respectively, in un-
dergraduate courses 62,5%, 51,2%, 56,6%, 66,7% and
72,2% in master’s courses); «<summarizing the results

Ist year
90
80 =
70 R
60 IR
50 N

40 d ‘:‘\" “

30 s
20 w
10
O T T T T T T 1
& Q :
& S W
> P N & & K Q
© C> Cs)\ © © \’b 0\
L o & K & °
N ¥ o NN
o Q N >» 0o
SN 5 &
> O < L
N S
O Q O
& R W .
& & R === productive
S o
& °
BN

= @l- isused

of joint activities» (45,8%, 60,5%, 58,5%, 55,6% and
55,6% in master’s courses for undergraduate courses,
respectively). Less productive included «competitions»
(33.,3%, 34,9%, 58,5%, 40,7% and 44,4% in master’s
courses, respectively), «socially significant projects»
(respectively, undergraduate courses 33,3%, 23,3%,
30,2%, 25,8% and 38,9% in master's programs), «labor
affairs» (according to undergraduate courses 41,7%,
14%, 35,8 %, 18,5% and 38,9% in the master's degree)
and «holidays» (respectively for undergraduate courses
25%, 30,2%, 18,9%, 37% and 16,7% in the master’s
degree). It turned out that future teachers in the field of
physical education, regardless of the course, consider
verbal forms of educational work (discussions, conver-
sations, summing up the results of joint activities) to be
the most productive. Much less often they give prefer-
ence to practical forms (socially significant projects,
competitions, work matters, holidays).

The study showed that respondents encounter
various forms of educational work in educational prac-
tice.Most often - with «competitions» (1st place), with
«group discussions» (2nd place), with «individual con-
versations (3rd place) and with «summarizing the re-
sults of joint activities» (4th place). Much less often,
according to students, they encounter such forms of
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The relationship between the frequency of use of forms of educational work encountered in educational
practice by 1st and 4th year undergraduate students and their productivity

http://www.tpfk.ru




) IN SEARCH OF A NEW BREAKTHROUGH

educational work as: «socially significant project», «hol-
iday», «labor affairs». It turned out that there are certain
disproportions between the frequency of use of forms
that undergraduate students encounter in educational
practice and their productivity (see figure).

Thus, first-year students quite often encounter
«group discussions» (83,3% of respondents), but they
are productive only for 62,5% of students. 54,2% of
students encounter «competitions», and only 33.3%
consider them productive forms of education. It’s the
same with «holidays» — 37,5% of respondents encoun-
ter them, but only 25% consider them productive. It
turned out that 37,5% encounter «individual conver-
sations», and 58,5% consider them productive. Every
third respondent encounters «work matters», and for
41,7% they are a productive form of education.

A similar picture is found in the 4th year. Only every
third person encounters a «group discussion», and
66,7% of respondents consider it a productive form of
education. 70,4% encounter «competition», and only
40,7% of respondents consider it a productive form of
education.

Conclusions.

- The attitude of future teachers in the field of
physical education to education as a task of profes-
sional activity has a pronounced positive character,
which is manifested in: understanding the meaning of
educational activities, striving to determine its current
tasks, focusing on the dialogical nature of interaction
with students, and the ability to indicate one’s value
position in choosing priority forms and methods of
education. This attitude of students provides grounds
for productive further work.

« The attitude of future teachers to education is
quite contradictory: recognition of the importance of
education as an important task of professional activ-
ity is combined with a misunderstanding of its social
essence, its focus on solving pressing modern prob-
lems; orientation towards example as the leading
method of education is combined with a certain orien-
tation towards the spontaneity of its implementation;
the focus on nurturing a person’s business qualities
is combined with the choice of verbal methods and
forms as a priority. Resolving these contradictions
requires some work to update programs for prepar-
ing future teachers in the field of physical education
for educating the younger generation, which, in turn,
will require, first of all, updating the basis for teaching
practice as a shining example of the organization of
educational activities.

- The attitude of future teachers in the field of
physical education to education is differentiated by
courses, which must be taken into account in educa-
tional practice.
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Abstract

Objective of the study was to determination of criteria for the initial selection of students for an elective course in the spe-
cialization «QOrienteering».

Methods and structure of the study. The experiment was attended by NI TSU students aged from 18 to 21 years, 36
females and 25 males, specializing in «General Physical Training». Testing of cognitive abilities, physical fitness, as well as
completion of a distance in the «cross-choice» discipline was carried out.

Results and conclusions. The factors that determine the criteria for the initial selection of students to specialize in ori-
enteering at the university have been identified. For men, this is the level of development of spatial thinking and working
memory, the level of development of spatial thinking and short-term memory, the relationship between the development
of short-term memory and the distribution and volume of attention and the performance of physical activity in an aerobic
mode, endurance when performing specific work. For women, the determining factors were the level of development of
spatial thinking and short-term memory, endurance when performing specific work, and the level of development of opera-

tional thinking. We recommend using the obtained data when selecting students for orienteering sports sections.

Keywords: orienteering, cognitive abilities, physical training, student sports, sports selection.

Introduction. Orienteering is a complex sport
where the training process of athletes should in-
clude not only physical training, but also techni-
cal, tactical and intellectual. Today, this sport is
spreading significantly in universities [5, 6]. And
in connection with the popularization of orienteer-
ing among students at different levels of competi-
tion, the problem of training highly qualified athletes
arises. Often, athletes with such qualifications enter
universities with a sports focus and rarely choose
universities where the profile is not «<physical culture
and sports». Thus, coaches of «<non-core» universi-
ties are faced with a shortage of qualified athletes in
university teams.

Objective of the study was to determination of
criteria for the initial selection of students for an
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elective course in the specialization «Orienteering».

Methods and structure of the study. Two types of
preparation were identified as criteria: intellectual
and physical, because athletes at a distance are in a
working mode at the level of PANO, and sometimes
higher, and at the same time use cognitive abilities
to work with a sports card [1]. The following cogni-
tive abilities were taken as indicators of intellectual
preparation: spatial perception of direction, opera-
tional thinking, visual-figurative memory, working
memory, distribution and volume of attention.
Speed and endurance were chosen as the criteria
for physical fitness, because... in the federal stand-
ard of sports training for the sport «orienteering», it
is these qualities that have a significant impact on
the result [8, 10].
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The study was conducted at the National Re-
search Tomsk State University in September 20283.
The study involved NI TSU students aged 18 to 21
years, 36 females and 25 males, studying in the
«General Physical Training» specialization weekly, 2
times a week for up to 80 minutes. Physical fitness
indicators were tested, mental processes were di-
agnosed, and orienteering distance was covered in
a forested area.

Physical fitness testing included standards from
the All-Russian Sports Society GTO tests, 100 m
run; 2000 for women and 3000 m for men. To di-
agnose cognitive mental processes, the following
were used: a test using the «Compass» method;
«structures of intelligence» — for diagnosing spa-
tial thinking [2, 7]; short-term memory test for im-
ages; «Remember and dot the dots» — diagnostics
of short-term memory [2, 3]. <Random Memory» —
diagnostics of RAM [4]. Test for speed of thinking —
diagnostics of operational thinking [9]. «Red-black
tables» — diagnostics of the distribution and volume
of attention [2].

As the third indicator, the «cross-choice» orien-
teering distance was chosen, planned for *2 km
with 8 control points (CP), where students must col-
lect all the CP in any order in the shortest time. The
results were processed by factor analysis, which
solved the problem of reducing the number of vari-
ables and determining the relationships between
them. The statistical program STATISTICA 64 was
used.

Results of the study and discussion. At the first
stage of the study, the magnitude and degree of in-
fluence of each factor on the total variance of the

sample was determined, where the number of varia-
bles selected for this study (physical fitness testing,
diagnostics of cognitive mental processes, orien-
teering distance completion) was taken as 10 fac-
tors. Thus, out of 10 factors, 4 are key for the men’s
group, and 3 for the women’s group, because their
own numbers are greater than 1. To identify the
factor structure of students completing the orien-
teering distance, the matrix of factor loadings was
rotated using the Varimax criterion for two groups
(Tables 1, 2).

Analysis of the matrix of factor loadings after ro-
tation in a group of male students allows us to iden-
tify four factors that are decisive for sports selec-
tion:

— factor: high values indicate the results of pass-
ing the «compass» and «random access memory»
tests. The first factor can be defined as «the level of
development of spatial thinking and working mem-
ory»;

— factor: high values show the results of passing
the 2structure of intelligence» and «<memory for im-
ages», which determines the «level of development
of spatial thinking and short-term memory»;

— factor: factor loadings of students results in
the following tests have high values: «remember
and dot the dots», «red-black tables» and «100 m
run». The third factor can be defined as «the rela-
tionship between the development of short-term
memory and the distribution and volume of atten-
tion and the performance of physical activity in an
aerobic mode»;

— factor: the results of completing the orienteer-
ing distance and running 3000 m are of high im-

Table 1. Results of factor analysis after the procedure of rotating the results in the male group

Variables | Factor 1 | Factor 2 | [ 3F: Ted o] g} | Factor 4
«Compass» 0,748507* -0,226997 0,332561 -0,046062
«Structures of intelligence» 0,091224 0,879920* 0,170894 0,122339
Memory for images -0,016953 0,903960* -0,023741 0,043092
«Remember and dot the dots» 0,291186 0,101942 0,750869* -0,011177
«Main memory» 0,849477* 0,197951 0,115853 0,039152
Speed of thinking test -0,482414 -0,228317 0,351493 -0,526293
«Red and black tables» 0,392406 0,027579 0,796714* 0,052620
100 m run -0,109196 0,073624 0,735254* 0,352995

3000 m run -0,125171 0,226147 0,137922 0,886832*
Completing the orienteering course 0,332386 -0,229170 0,140756 0,737129*

*— significance of results, p<0,05.
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portance. It can be determined that the 4th factor
characterizes «endurance when performing specific
work».

Analysis of the matrix of factor loadings after
rotation in a group of female students allows us to
identify three factors that are decisive for sports se-
lection:

— factor: high values indicate the results of pass-
ing the tests «structures of intelligence», «memory
for images», «remember and dot the dots». It can be
determined that the first factor characterizes «the
level of development of spatial thinking and short-
term memory»;

— factor: the results of completing the orien-
teering distance and the results of the 2000 m run
have high values. It can be determined that factor 2
characterizes «endurance when performing specific
works»;

— factor, the results of passing the test for speed
of thinking have high values, which characterizes
the «level of development of operational thinking».

Conclusions. Based on the results of the study,
factors were identified that determine the criteria
for the initial selection of students to specialize in
orienteering at the university. For men, this is the
level of development of spatial thinking and work-
ing memory, the level of development of spatial
thinking and short-term memory, the relationship
between the development of short-term memory
and the distribution and volume of attention and
the performance of physical activity in an aerobic
mode, endurance when performing specific work.
For women, the determining factors were the level
of development of spatial thinking and short-term

memory, endurance when performing specific
work, and the level of development of operational
thinking.

The data obtained can be used when selecting
students for orienteering sections.
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