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EDITORIAL
Key issues of the modern sports science for discussion

Integration of education and science

in the system of physical education training
Traditionally, the educational process, consisting of lectures,
seminars, laboratory workshops and the organization of re-
search work, is considered at the university as different types
of activities. Nevertheless, at various stages of training, they
penetrate one another as complementary and reinforcing the
effect of educational and scientific directions.

At the same time, it can be stated that there is an opinion
according to which educational and research activities are two
independent professional fields that are not very similar to each
other. Each of them involves solving a large number of tasks, so
it is almost impossible to deal effectively with both at the same
time. For example, educational activity requires the teacher to
have the skills and abilities to develop educational documenta-
tion, conduct lectures and seminars, and organize independent
work of students. It is known that teaching is not only the trans-
fer of knowledge, but also a special art of communication with
a student, the ability to clearly present the educational material,
to interest students in further mastering knowledge. In this context, it is appropriate to ask the question: is a
researcher capable of solving educational tasks? Can he be assigned the duty of a teacher when teaching stu-
dents research methods? There is no definite answer to these questions yet.

At the same time, methodically verified courses, as a rule, contain conservative material or outdated meth-
ods that have been taught for many years and no longer reflect the achievements of modern science. Of course,
new methods are more meaningful and understandable to those who practically implement them in the process
of scientific activity.

In any case, the ideal of integration will be to involve actively working researchers in teaching, who possess
advanced techniques and scientific achievements in their field of scientific knowledge, at the same time able
to present educational material to students in an accessible way. It is possible to strive for such an ideal and
implement it in isolated moments at the present time and in the future to move in this direction.

The integration of science and education will also require the redistribution of the duties of the teacher:
he must find time for methodical work and research, writing scientific articles, reports on grants. Such a wide
range of responsibilities, apparently, is only possible for those teachers who are really interested and motivated
for scientific work.

Along with the redistribution of responsibilities, the question arises about the rational allocation of teachers’
time for academic and scientific work. The form of online education already mastered by higher educational
institutions can help here. The recorded course of lectures posted on the educational electronic platform will
allow students to listen to the lecture on their own, answer control questions, and complete tasks. In this re-
gard, the teacher will have the opportunity to optimally allocate time for educational and scientific work without
increasing the academic load.

What should be the balance in teaching established knowledge, new skills and abilities, how to achieve their
integration and bring the learning process to the level of modern scientific knowledge?

In conclusion, | would like to emphasize that the interdisciplinary approach and the use of innovative tech-
nologies in various fields of science and sports practice in the performance of educational and research work
at each level of education will become the fundamental principle of the integration process of educational and
scientific activities in a sports university.

We invite scientists to publish articles that are aimed at finding new approaches in the development of the
Olympic movement and large-scale sports events.

Chief Editor of TiPFC,
Honored Worker of Physical Culture of the Russian Federation,
doctor of pedagogical sciences, professor L.l. Lubysheva
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Abstract

Objective of the study was to determine the methodological direction of building the structure and content of the train-
ing process of highly qualified ski racers specializing in distance racing at the site of the final stage of preparation for the
main start of the season.

Methods and structure of the study. The work was attended by five cross-country skiers with qualifications from
Master of Sports (MS) to Honored Master of Sports (WMS), who were on centralized training for 18 days in the conditions
of the middle mountains (Passo de Lavace pass, altitude 1800-2000 m, Italy) at the final stage of preparation for the XXIV
Winter Olympic Games 2022 in Beijing (China).

The methodological basis for the construction of the training process was the as-sumption that the participation of
leading athletes in a series of Tour de Ski races, followed by a five-day microcycle of a restorative character ensures the
preserva-tion of the effect of pre-stay in hypoxia conditions, which allows after 1 microcy-cle (MCC) of a retracting nature
to begin high-intensity muscle activity of a devel-oping nature already in 2 MCC.

Results and conclusions. It has been established that when staying in mid-mountain conditions, an increase in the ef-
ficiency of the training process is achieved due to the complex effect of the following factors: functional systems of the body
that provide muscle activity; 2) systemic application of strength-oriented training in the gym, preceding the performance of
speed-strength and strength-oriented loads in special skiing vehicles; 3) increase in the share of high-intensity muscular

work in the 2nd and 3rd MCC.

Keywords: highly qualified cross-country skiers, the final stage of training, high-intensity muscular activity, adaptation

to mid-mountain conditions, training loads, intensity.

Introduction. The current level of development
of cross-country skiing places increased demands
on the search for new methodological approaches to
building the training process both in long-term and
annual training cycles. Of particular importance in
modern science and practice is the assessment of
the effectiveness of building a training process based
on the use of high-intensity training loads, as well as
their combination with loads of moderate and low in-
tensity in athletes of various qualifications and ages at
various stages of the annual training cycle [1-3]. At the
same time, one of the most important places is given
to the study of the final stage of preparation (FSP) for
the main start of the season [4], taking into account
the peculiarities of the chronobiological and climatic-
geographic adaptation of athletes to the competition
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venue [5-7]. However, the problematic positions as-
sociated with the algorithm for distributing the param-
eters of training loads by means and intensity zones, in
relation to the conditions of the venue for the FSP be-
fore the XXIV Winter Olympic Games in 2022 in Beijing
(China), have not been studied and require systematic
study with a view to Lew scientific substantiation of
planning the training of athletes.

Objective of the study was to determine the meth-
odological direction of build-ing the structure and con-
tent of the training process of highly qualified ski rac-
ers specializing in distance racing at the site of the final
stage of preparation for the main start of the season.

Methods and structure of the study. The work
was attended by five ski racers aged 24 to 31 years,
with qualifications from Master of Sports to Honored
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Master of Sports, who were on central training for 18
days in mid-altitude conditions (accommodation at an
altitude of 2000 m, training at an altitude of 1800 m)
at the final stage of preparations for the XXIV Winter
Olympic Games 2022 in Beijing (China), two of whom
took part in the individual race for 15 km (classic style)
and 50 km (skating style) at the Olympics.

For athletes, a program of the final stage of prepa-
ration (FSP) was developed, which included three mic-
rocycles: TMCC retracting, 2MCC developing (shock)
and 3MCC developing (transforming to achieve a high
level of implementation readiness).

The study was carried out as part of the research
work “Research on the chronobiological and climatic-
geographic adaptation of highly qualified athletes in
cyclic sports” for 2021-2022.

Results of the study and their discussion. A sys-
tematic study of the methodological orientation of build-
ing a training process on the FSP at the Passo de Lavace
pass (height 1800-2000 m, Italy) for the Olympic Games
of ski racers participating in the experimental study was
carried out on the basis of establishing the ratio of the
total volume of cyclic load (TVCL) by training means and
its distribution by intensity zones (see table).

Analysis of the presented data of the total volume
of cyclic load by means of training and intensity zones
made it possible to establish the following features:

- for the final stage of preparation, the amount of
work in special vehicles for skiing in classic and skat-
ing styles clearly prevails, while the ratio of work in dif-
ferent styles is balanced;

- the ratio of the amount of work performed in the
intensity zones clearly prevails in zones I-1l over IlI-V
zones (88:12), reflecting the specifics of cross-coun-
try skiing as a type of muscular activity with priority de-

velopment of endurance, provided mainly by oxidative
energy supply (aerobic possibilities).

It should be noted that an even more complete pic-
ture of the methodological orientation of building the
training process on the FSP was obtained by estab-
lishing the proportion (in percent) of the volume of the
load performed in the intensity zones in relation to the
TVCL in each microcycle, combined according to the
metabolic orientation of the impact on the systems
energy supply (see Figure A, B, C).

The presented data indicate that in the study group:

- the partial volume of load in zones | and Il (aerobic
orientation) in relation to the TVCL in the MCC was expo-
nential, reaching a maximum level in the 2 MCC, in terms
of the absolute value of the cyclic load - 237.8 £ 52.7 km,
while its share in the ROCF was 85.7%, reflecting the re-
distribution of the load towards high-intensity muscle
work performed in zones lll, IVand V (14.3%) (see Fig. A);

- the partial volume of load in zone Ill (mainly work
at the level of AT) in relation to the TVCL (see Fig. B)
was exponential, reaching a maximum level in the 2
MCC in terms of the volume of cyclic load - 28.1 £ 6.2
km and its share in the TVCL is 10.1%, reflecting the
developmental nature of the 2 MCC;

— partial volume of load in zones IV and V (“mixed”
mode of energy supply with a dominant anaerobic
glycolysis, Fig. C) in relation to the TVCL was of an in-
creasing nature (ascending part of the exponent) with
the dominance of the work performed in 2nd and 3rd
MCC (11,7 £ 3.8 km and 9.5 £ 3.2 km, respectively),
with the largest share in the 3 MCC (5.3%), reflecting
the orientation of the training process (the transform-
ing nature of the 3 MCC), which forms a stable level of
functioning of energy systems and their implementa-
tion readiness, after the “shock” load in the 2 MCC.

Distribution of the total volume of cyclic load in microcycles at the final stage of preparation for the main

start (average group data)

. .. 1 MCC 2MCC 3 MCC
Indicators training process Total volume
mean mean mean
Training Number of training days 6,0+0,5 6,0+0,4 4,0+0,5 16
orocess Number of workouts 9,0+1,9 10,8+1,1 7.8+3,5 28
Number of competitions 0 1 0 1
Running, km 5,8+4,7 9,1£5,70 4,2+0,3 19,1+11,6
Means Skiing classic, km 123,1+26,4 119,3+12,8 101,5+16,0 343,9+33,6
Ski skate, km 92,9+20,5 149,2+28,1 73,8+18,8 315,9%47,1
1st zone 158,8+35,5 170,7+29,9 122,9+36,5 452,4+90,2
2nd zone 45,8+10,8 67,1x14,8 34,6x12,0 147,5+30,7
TVCL. km 3rd zone 14,4+2 1 28,1+8,3 12,425 54,9%+15,8
’ 4th zone 2,7+2,0 9,8+1,9 6,8%1,5 19,2+9,8
5th zone 0,2+ 1,9+0,9 2,711 4,9+1,7
Total 221,9+46,7 277,6x30,0 179,4+34,6 678,8+85,7
TVCL, hour 15:21:00+£2:58:43 | 18:56:48+1:46:48 | 12:46:00+£2:15:11 | 47:03:48+3:46:59
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Dynamics of partial volumes of cyclic load in the
MCC at the final stage of preparation (A - zone | + II;
B - zone lll; C - zone IV + V)

Conclusions. The results of the study show that
when you are in the mid-mountain conditions at the
Passo de Lavace (ltaly), an increase in the efficiency
of the training process, taking into account the tar-
get setting, focused on preparing for distance sports
(skiathlon, individual race for 15 km, relay race and
marathon) of competitive activity, was provided with
a developed version of the methodological orienta-
tion of building the training process, the structural ele-
ments of which had the following content content: the
total volume of cyclic load was 678.8 = 85.7 km, the
total volume of cyclic and acyclic load in hours was
55:53:45 = 5:30:24 h, maintaining the balance of work
in the zones of aerobic and anaerobic orientation in
three microcycles 88:12% between I-1l and IlI-V zones
of intensity, providing achieving a high sustainable lev-
el of physical performance by the end of the 3rd MCC
in the period between the 16th and 18th days of stay at
a given height (with the variant being studied again 1st
stay on the top after participating in the Tour de Ski).

The presented data allow a detailed approach to
solving issues related to the influence of the following
factors on adaptation processes:

- performing training loads at an altitude of 1800 m,
and living at a higher altitude - 2000 m, which has an
additional hypoxic effect on the functional systems of
the body that provide muscle activity (by analogy with
the principle of “live high-train low” (LHTL);

- systemic application of strength-oriented training
in the gym (with weights of different weights, static-
dynamic nature, on simulators, stabilization exercis-
es), preceding the performance of speed-strength
and strength-oriented loads in special skiing vehicles.

The research was carried out within the framework
of the state task of the FGBU FNTs VNIIFK No. 777-
00005-21-00 (subject code No. 001-21/2).
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of high-class biathlonists

UDC 796.012

P.E. Myakinchenko'
A.V. Adodin’

LW )

Corresponding author: mpe_mail@mail.ru

Abstract

Dr. Hab. E.B. Myakinchenko'
'Federal Scientific Center of Physical Culture and Sport (VNIIFK), Moscow

Objective of the study was to study the dynamics of indicators of physical fitness and economy in the context of differ-
ences in the characteristics of the competitive activity of high-class biathletes.

Methods and structure of the study. Four men and four women in "successful” and "unsuccessful” seasons accord-
ing to the rating criterion in the World Cup studied the values and dynamics of 34 functional and motor indicators obtained
from May to November of the preparatory period, as well as the dynamics of distance speed, last lap speed and accuracy

shooting while standing during the competitive period.

Results and conclusions. In addition to the well-known ones, another criterion for the effectiveness of the training
process has been identified: "the dynamics of the functional and motor abilities of athletes in the preparatory period.” For
most indicators, the dynamics should be linear or exponentially increasing. The difference and dynamics of the result in the
competitive period is largely determined by the distance speed.

Keywords: biathlon, sports result, adaptation, physical readiness.

Introduction. The results of athletes in cyclic
sports associated with the manifestation of endur-
ance correlate with such factors as maximum oxygen
consumption (VO2max), the percentage of aerobic/
anaerobic threshold relative to VO2max, economy,
and anaerobic power [6]. In addition, studies of recent
decades have shown that strength and power training
can play a significant role in increasing the endurance
and aerobic abilities of athletes [7]. Traditionally, the
criteria for the effectiveness of the training process
in the preparatory period are indicators of the corre-
sponding physiological capabilities and related motor
abilities.

It is also generally accepted that the improvement
of these indicators in the medium (months) and long-
term (years) perspective is associated with the pro-
cesses of morphofunctional specialization, that is, the
adaptation of the body of athletes [2], which in turn is
characterized by: complex interaction, different reac-
tivity to the load, heterochrony in development, vari-

ability in terms of "retention” and loss of various as-
pects of adaptability. This, in turn, leads to the need to
build a training process based on the periodization of
loads, the use of means and methods of various direc-
tions [4].

However, if different aspects of increasing the list-
ed capabilities/abilities and their impact on sports re-
sults have been the objects of numerous studies for
decades, then the temporal patterns of the course of
adaptation of the corresponding fitness factors have
been studied rather poorly. At the same time, a re-
cent study [5] suggests that the “optimal” organiza-
tion of training loads of various directions during the
preparatory period, compared with the “non-optimal”
one, can in a certain way affect the dynamics of key
indicators of biathletes’ fitness and will be associated
with the final performance and the success of the key
components of the competitive exercise.

Objective of the study was to study the dynam-
ics of indicators of physical fithness and economy in

Theory and Practice of Physical Culture | teoriya.ru | July | Ne7 2022



the context of differences in the characteristics of the
competitive activity of high-class biathletes.

Methods and structure of the study. The work
analyzed the data obtained during the stage complex
surveys and examination of the competitive activity of
the leaders of the sports team of Russia. In the peri-
od 2015-2021 according to the criterion of the aver-
age final rating in the Biathlon World Cup of four men
and four women - team leaders - "successful” and
"unsuccessful” seasons were identified. The “suc-
cessful” seasons were 2015/2016 and 2019/2020 for
women and 2015/2016 and 2021/2022 for men. “Un-
successful” - 2016/2017 and 2017/2018 for women,
2018/2019 and 2019/2020 for men. In addition to the
final rating, the performance dynamics of the athletes
was determined from the 1st stage of the World Cup
(SWC) to the main start (championship-W C), as well
as the dynamics of distance speed, relative speed on
the last lap and shooting accuracy, standing in sprint
races according to the method described earlier [5].
The dynamics of 34 fitness indicators of the same ath-
letes was determined by averaging the

data of tests conducted in May-June, July-August
and September-November. The testing technique is

The dynamics of the performance of athletes of the
Russian national team

described earlier [3]. Group differences were deter-
mined by the Mann-Whitney test.

Results and conclusions. It has been estab-
lished that "successful” seasons differ from "unsuc-
cessful” ones in terms of the average effectiveness of
performances at the 1st-6th World Cup Stage and the
World Championship (p=0.041), as well as in terms of
distance speed (p=0.026). The speed of the last circle
and the accuracy of shooting while standing did not
differ (Fig. 1). Russian biathletes, both in "success-
ful” and "unsuccessful” years, could not approach the
main start in the best shape.

Examples of the dynamics of some indicators that
reflect the main aspects of the preparedness of ath-
letes are shown in Figure 2.

A comparative analysis of the data obtained showed
that the preparatory period in "successful” years and
in "unsuccessful” years was characterized, first of all,
by clear differences in the dynamics of indicators, as
well as higher values of the heart stroke volume index,
oxygen pulse, oxygen consumption during handwork
and threshold running power on the treadmill by the
end of the preparatory period. Profitability had a nega-
tive trend and did not differ by the end of the prepara-
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Figure 1. Dynamics of performance and the most important components of a competitive exercise in "suc-
cessful” (solid line) and "unsuccessful” years (dashed line) in four men and four women - the leaders of the

Russian biathlon team

hitp://www.tpfk.ru




@ THEORY AND METHODS OF SPORT

Leg strength
28 g g

2,6 ” -~

”
2,4 /
2,2

Max. anaerobic power of the arm

6'8 '_——.

6,6

6,4

180
170

160

31
29
27

25

64

62 >
60 pe= P -~
58
56
54

May-June July-August October '®

VO2 AnT Arm

55

50

45

40

2,4
Running efficiency
50,0
>\‘
sl = \
45,0 ~
~
]
40,0

May-June July-August October b

Figure 2. The most characteristic examples of the dynamics of some average indicators in "successful”
(solid line) and "unsuccessful” (dashed line) years for four men and four women - leaders of the Russian biath-

lon team

tory period. The difference and dynamics of the result
in the competitive period is determined only by the
distance speed.

Conclusions. The data obtained allow us to sug-
gest that in addition to the already known ones, an-
other criterion for the effectiveness of the training pro-
cess is the "dynamics of the key abilities of athletes in
the preparatory period.” Signs of "optimal dynamics”
for power, speed-strength and aerobic performance
of high-class biathletes can be considered their linear

or exponentially increasing character; cardiorespira-
tory - the shape of a saturating curve. Distance speed
was the most significant factor of sports result in the
studied sample of subjects.

The work was carried out within the framework of
the state task of the Federal Scientific Center of Phys-
ical Culture and Sport (VNIIFK), No. 777-00026-22-
00 (subject No. 001-22/5).
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Objective of the study was to identify the features of the adaptation of the neuromuscular apparatus and veg-
etative functions to physical activity of progressively increasing power and the mechanisms for maintaining the perfor-

mance of qualified cyclists specializing in mountain biking.

Methods and structure of the study. The work was attended by five cyclists of CMS and MS qualifications, specializing
in mountain biking (MTB). As a model testing load, a standard stepwise test was used, performed to “failure”. The test load
was performed on an ELITE bike machine, REAL-TURBO-MUIN model (ltaly).

Results and conclusions. This study shows that, along with additional activation of presumably fast muscle fibers at
a power of 75-80% max, an effective mechanism for maintaining the special performance of qualified cyclists is the level of
intermuscular coordination, which provides synergism in the work of the thigh and lower leg muscles with a further increase

in pedaling power.

Keywords: cyclists, mountain bike, working capacity, adaptation, physical activity, working capacity.

Introduction. In order to identify effective training
means of special speed-strength training of qualified
athletes specializing in sports whose competitive ac-
tivity is associated with a high manifestation of power
qualities, including mountain biking, it is necessary
to have an idea about the features of the regulation
of the locomotor apparatus and vegetative func-
tions when performing exercises in different intensity
modes.

In scientific research, to assess the activation of
working muscles, vegetative and metabolic reactions
of athletes, methods of registration of surface electro-
myogram (EMG), indicators of external respiration and
gas exchange are used.

When athletes performloads of increasing power, re-
searchers identify threshold changes in EMG (EMGTh)
[3,8]. It has been shown that EMG thresholds correlate
with lactate and ventilation thresholds [6].

Itis believed that performance in the zone of aer-
obic-anaerobic transition and, accordingly, in the
zone of submaximal power is ensured by additional
activation of type II-A (FR - Fast Fatique Resistant)
muscle fibers, which positively affects the increase
in the functionality of the neuromuscular apparatus
[7,9].

At the same time, it is known today that in profes-
sional cyclists, changes in the nature of recruitment of
motor units do not depend on the composition of mus-
cle fibers [4,6]. Maybe it has to do with the pedaling
technique. It is assumed that each muscle performs a
specific task depending on the ability of the athlete to
press and pull the pedal [2].

Objective of the study was to identify the features
of the adaptation of the neuromuscular apparatus and
vegetative functions to physical activity of progres-
sively increasing power and the mechanisms for main-

Theory and Practice of Physical Culture | teoriya.ru | July | Ne7 2022



taining the performance of qualified cyclists special-
izing in mountain biking.

Methods and structure of the study. The focus
of this study is determined by the state task of the Fed-
eral Scientific Center of Physical Culture and Sport
(VNIIFK), No. 777-026-22 (topic No. 001-22/4).

The indicators of adaptation of the neuromuscu-
lar apparatus and vegetative functions in qualified
cyclists were studied during the performance of a
special bicycle load in different intensity modes.
The study involved five cyclists with the qualifica-
tion of Candidate for Master of Sports and Master of
Sports, specializing in mountain biking (MTB). Age
- 18.2+£0.9 years, body length - 177.2+4.8 cm, body
weight - 67.3+3.1 kg.

As a model testing load, a standard stepwise test
was used, performed to “failure”. The study was car-
ried out in laboratory conditions. The test load was
performed on an ELITE bike machine, model RE-
AL-TURBO-MUIN (ltaly) (athletes used their racing
bikes), step time - 2 min, initial power - 140 W, with an
increase in power by 30 W at subsequent work steps.

The electromyographic activity of the muscles
was recorded using the SportLab hardware and soft-
ware system (Russia), consisting of an eight-channel
telemetric electromyography, an accelerometer, a
video camera, and a synchronization device. During
the testing load, the electrical activity of the following
muscle groups was studied: thigh muscles - m. vastus
lateralis; m. rectus femoris; m. biceps femoris caput
longus; leg muscles - m. tibialis anterior; m. soleus;
m. gastrocnemius medialis. All measurements were
taken on the right side. The electromyogram was in-
verted and smoothed by the moving average method
(averaging window, 50 ms). The indicators of the aver-
age myocost of one revolution of the pedal and myor-
oborot per minute were calculated [8].

To study external respiration and gas exchange
during the test, the system of cardiorespiratory stress
diagnostics Meta Lyzer 3B manufactured by CORTEX
(Germany) was used. The air flow was measured using
a turbine transducer (Triple V). A two-point gas cali-
bration (first gas 15% O,, 5% CO,; second gas ambi-
ent air) was performed daily. Prior to each test, a one-
point gas calibration was performed using ambient air,
as well as a flow sensor calibration using a 3 L syringe
(Hans Rudolph, Kansas City, USA).

In the process of performing the testing load, the
dynamics of pulmonary ventilation (VE), oxygen con-
sumption (VO,), carbon dioxide release (VCO,), res-
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piratory equivalents for O, and CO, (VE/O, and VE/
CO,) were studied. Ventilatory thresholds (VT1 and
VT2) were determined based on the dynamics of VE/
O, and VE/CO, [9].

Results of the study and their discussion. The
maximum indicators of aerobic performance, work
power and lactate concentration (M * ) in MTB cy-
clists participating in the study, respectively, were:
VO,max - 4.58 * 0.19 | (68.7 = 0.78 ml/min/kg);
Power - 47313 W (7.09+0.11 W/kg); La- 11.6 £ 1.2
mmol / I.

On Figure 1 (A, B) shows the dynamics of ventila-
tion equivalents (VE/VO2 and VE/VCO2) and myow-
ork, identifying the parameters of ventilation (VT1 and
VT2) and electromyographic (EMGTh1 and EMGTh2)
thresholds.

It was found that the threshold power indicators
(VT1 and EMGTh1) demonstrate similar values (55-
60% Powermax). At the same time, it can be seen that
EMGTh1 for the thigh muscles is localized at a power
of 55%, and EMGTh1 for the calf muscles, at a power
of 60% of the maximum power achieved in the test.

Threshold power indicators (VT2 and EMGTh2)
also have close values (75-80% Powermax). At the
same time, EMGTh2 for both thigh and calf muscles
is localized at the output power level of 75% max. At
the same time, the tension of the thigh muscles (60%
max) is significantly higher than the tension of the calf
muscles (50% max).

Obviously, muscle groups or individual muscles of
the thigh and lower leg have different values of electro-
myographic thresholds, which, apparently, is neces-
sary for effective adaptation to different motor modes.

An analysis of the electrical activity (myoratory
work) of different muscle groups during the stepwise
test showed that the thigh muscles perform the great-
est work in the process of pedaling: the lateral (lateral)
head of the quadriceps femoris muscle - m. vastus lat-
eralis, anterior head of the quadriceps femoris mus-
cle - m. rectus femoris and biceps femoris - m. biceps
femoris caput longus. Leg muscles: tibialis anterior -
tibialis anterior; calf muscle - m. gastrocnemius; sole-
us muscle - m. soleus also take an active partin pedal-
ing, however, their electrical activity begins to increase
significantly only at high intensity (power) modes.

A high synergistic effect of the muscle groups of
the thigh and lower leg is manifested when their EMG
activity reaches more than 80% max.

Thus, in order to achieve a coordinated work of dif-
ferent muscle groups of the lower extremities in real-
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Figure 1. Dynamics of ventilatory equivalents (VE/
VO2 and VE/VCO,), EMG amplitudes, parameters
of ventilatory (VT1 and VT,) and electromyographic
(EMGTh1 and EMGTh2) thresholds recorded during
the maximum test with increasing load

izing their power potential, it is necessary to increase
the intensity (power) of the load performed to a sub-
maximal level (90% max).

On Figure 2 shows the relationship between the in-
dicators of aerobic metabolism and the implementa-
tion of the power capabilities of the muscles of quali-
fied MTB cyclists when performing loads of different
physiological power. It was revealed that the realiza-
tion of the power potential of the muscles of the lower
extremities in MTB cyclists reaches high values when
they achieve aerobic performance at the level of 90%
VO2max and above.

Of particular interest is the identification of the fact
of a sharp increase in the gradient (rate of rise) of the
myowork of muscle groups in the zone of submaximal
power. The high speed of activation of the mechanism
of intermuscular coordination to coordinate the work
of different muscle groups with an increase in the re-
quirements of the external load ensures the mainte-
nance of the required level of performance.

Conclusions. It was found that the threshold power
indicators (VT1 and EMGTh1) and (VT2 and EMGTh2)
demonstrate similar values, respectively 55-60%
and 75-80% Powermax. When the threshold values
(EMGTh1 and EMGTh2) of the pedaling power are
reached, the indicators of myowork for the muscles of
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Figure 2. Interrelation of indicators of aerobic me-
tabolism and the implementation of the power capa-
bilities of the muscles of qualified MTB cyclists when
performing a load of different physiological power: |
- zone of moderate power (active recovery); Il - zone
of moderate power (development of aerobic endur-
ance); lll - zone of high power (ANP); 1V - zone of sub-
maximal ( critical) power.

the thigh and lower leg have differences. The muscle
work of the thigh muscles increases in proportion to
the pedaling power up to the level of EMGTh2, while
the indicators of the muscle work of the lower leg
muscles are significantly lower. Then the muscle work
of the thigh and lower leg muscles actively increases,
reaching a synergistic effect at the level of 90% of the
maximum pedaling power (Fig. 1, bottom).

This study shows that, along with additional activa-
tion of presumably fast muscle fibers at a power of 75-
80% max, an effective mechanism for maintaining the
special performance of qualified cyclists is the level
of intermuscular coordination, which provides syner-
gism in the work of the thigh and lower leg muscles
with a further increase in pedaling power.

These results suggest that training exercises per-
formed in the submaximal power mode (90-95% max)
will be the most effective for the development of spe-
cial strength qualities of highly qualified cyclists spe-
cializing in mountain biking.

The work was carried out within the framework
of the state task of the 1Federal Scientific Center of
Physical Culture and Sport (VNIIFK), No. 777-00026-
22-00 (subject code No. 001-22/4).
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Abstract

Objective of the study was to substantiate and experimentally test the methodological conditions for the shared use of
auxiliary projectiles in the preparation of high-class javelin throwers.

Methods and structure of the study. In the presented work, the methodological conditions in the preparation of jave-
lin throwers using the swoop throwing technique and the rebound throwing technique are determined. The classification of
auxiliary projectiles has been carried out.

Results and conclusions. Managing the training of throwers using swoop throwing technique involves the organiza-
tion of pedagogical influence aimed at developing the athlete's mechanisms for the manifestation of force in the links of the
kinematic chain of the motor apparatus. The main methodological condition for the shared use of auxiliary projectiles in the
group of athletes using the rebound throwing technique was the use of weighted projectiles, lightweight projectiles thrown
at the wall, and lightweight projectiles thrown at a distance, in a ratio of 20% -50% -30%. This made it possible to achieve
an increase in the speed of angular movements in the kinematic chains of the motor apparatus in two athletes of the rank of
CMS and one - MS, in addition, in the master of sports and one candidate for the master of sports to achieve an increase in
the results of throwing the main projectile, and in the honored master of sports to maintain high rates of speed potential of

the kinematic chain.

Keywords: javelin throwing technique, kinematic characteristics of javelin throwing, final effort, final effort realization

phases, thrower's tasks.

Introduction. The study of the kinematic order
of the generation of the speed of angular displace-
ments in the kinematic chains of the motor appara-
tus of high-class athletes when performing javelin
throw, carried out by us in previous studies [2], al-
lows us to establish two ways to perform the final
effort. These are the technique of performing the
final effort with a rebound and the technique of per-
forming the final effort with a swoop. Each method
is characterized by its own system-forming factors,
its own cause-and-effect relationships and risks.
Rebound throwing allows more efficient use of the
speed run-up potential, which is mainly determined
by the mechanisms of coordination of the control of
the speed of angular movements in the links of the
kinematic chain of a motor athlete. Leap throwing
allows more efficient use of the athlete’s speed-

strength capabilities, which is mainly determined
by the work of the mechanisms that determine the
manifestation of force in the links of the kinematic
chain of the motor athlete.

The prevalence of any throwing method in an ath-
lete is determined by the dominance of the coordina-
tion or speed-strength components in the physical
condition of the athlete. Such an individual feature
causes different approaches to the management of
the training process of athletes using one of the types
of throwing [3].

Objective of the study was to substantiate and
experimentally test the methodological conditions for
the shared use of auxiliary projectiles in the prepara-
tion of high-class javelin throwers.

Methods and structure of the study. In the
framework of this study, the basis for managing the
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sports training of throwers is the idea of using auxiliary
projectiles, based on the biomechanical features of
the throwing method formed by the athlete. It was as-
sumed that the process of training athletes using the
technique of rebound throwing, which is based on the
ability to control the high speed of angular movements
in the kinematic chain of the motor apparatus, should
be based on the predominant use of lightweight auxil-
iary projectiles. In turn, the process of training athletes
using swoop throwing technique, which is based on
the ability to manifest force in the kinematic chains of
the motor apparatus, should be based on the central-
ized use of weighted projectiles.

This assumption was tested experimentally. A
group of throwers was selected, including athletes
of the Candidate Master of Sports (CMS), Master of
Sports (MS), Honored Master of Sports (HMS) level,
whose biomechanical characteristics of the final ef-
fort technique were established based on the use of
an optical system for video analysis of movements,
which made it possible to establish a method for its
implementation. The first group included throwers
using the rebound throwing method, and the second
group included throwers using the swoop throwing
method. To increase the reliability, each subject had
10 attempts. The formative experiment was carried
out in the preparatory period of sports training. Dur-
ing the training process, both groups were faced with
the task of ensuring the acquisition of biomechani-
cal parameters that characterize the improvement of
sports form. To ensure a positive effect, special exer-
cises for throwing light and heavy auxiliary projectiles
were included in the training process of each group
based on the principle of shared use. To implement
this principle, when compiling individual programs,
auxiliary projectiles were divided into three groups:

1) weighted auxiliary projectiles, the use of which is
aimed at developing the power potential of the thrower;

2) lightweight auxiliary projectiles designed for wall
throwing and used to develop the thrower’s coordina-
tion abilities;

3) lightweight auxiliary projectiles designed for
throwing at a distance and helping to develop the
speed abilities of the thrower.

In order to verify the results reliably, the following
share ratio of exercises with the use of auxiliary equip-
ment for athletes using different throwing methods
was proposed:

1) for athletes using the bouncing technique, the
proportion of exercises using weighted projectiles was
20%, the share of exercises using lightweight projec-
tiles thrown at the wall was 50%, and the share of exer-
cises using lightweight projectiles thrown at a distance
was 30%;

2) for athletes using the swoop throwing technique,
the share of exercises using weighted projectiles was
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30%, the share of exercises using lightweight projec-
tiles thrown at the wall was 20%, and the share of exer-
cises using lightweight projectiles thrown at a distance
was 50%.

Throwing a competitive projectile was planned in-
dependently. When analyzing individual plans devel-
oped on the basis of the principle of shared use of
auxiliary exercises, it was possible to establish that the
participants in the experiment did not throw the com-
petitive apparatus more than 1-2 times a week, the
rest of the time was devoted to throwing auxiliary ap-
paratus. At the same time, each athlete led the prepa-
ration process in accordance with an individual pro-
gram. Innovations in the field of management of the
training process concerned only the share ratio of the
use of auxiliary projectiles. The duration of the experi-
ment was three months. The definition of the kinemat-
ic characteristics of throwing was implemented on the
basis of the optical system of three-dimensional video
analysis of motions of the company “Biosoft” [1]. Pro-
cessing of the results of the experiment was carried
out in the laboratory of ergonomic biomechanics of
the Adyghe State University.

Results of the study and their discussion. To
determine the criteria for evaluating the effectiveness
of the application of building individual plans based
on the share ratio of the use of auxiliary projectiles in
athletes using various throwing methods, indicators
of the speed of angular movements in the links of the
kinematic chain of the motor apparatus were selected,
which have high values determined by using a system
of three-dimensional video analysis of human move-
ments. Five indicators were taken as the most signifi-
cant for the athletes of both groups (see table).

The introduction of the principle of shared use of
an auxiliary projectile into the process of managing the
training process in a group of athletes using the swoop
throwing technique made it possible to achieve an in-
crease in the speed of angular movements in the kin-
ematic chains of the motor apparatus in three athletes,
and in two athletes to achieve anincrease in the results
of throwing the main projectile and maintain high rates
of speed potential kinematic chain of an athlete with
the title of HMS. These results allow us to speak about
the effectiveness of introducing the principle of shared
use of an auxiliary projectile into the process of man-
aging the training process of javelin throwers.

The study of similar data in the group of athletes
using the bounce throwing technique made it possi-
ble to establish the implementation of the principle of
shared use of an auxiliary projectile in the process of
managing the training process in the group of athletes
using the bounce throwing technique. The introduc-
tion of this principle, in particular, made it possible to
achieve an increase in the speed of angular move-
ments in the kinematic chains of the motor apparatus
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Indicators of the speed of angular displacements in the kinematic chains of the motor apparatus of athletes.

The speed of angular displacements in the kinematic chains of the propulsion apparatus

experiment

Speed of extension
in the ankle joint

Speed
extension at the knee
jointin the final
position phase

in the phase of taking
the final position

The speed of extension

(°/c - degrees per second)

Speed of extension in | The speed of extension
the shoulder joint in the | in the elbow joint in the
phase of performing the| phase of the execution

final actions of the final actions

in the hip joint in the
phase
of the final actions

Before Before Before Before Before
experiment | experiment | experiment |[experiment| experiment | experiment| experiment |experiment|experiment| experiment

Using the technique of throwing a rush

Cr------mm-- z 122+18 *182+22 20117 183+25 16511 1635 209+22 216+31 142+21 *404+43

(KMS)

Pu---------- a 201+23 224+19 76+8 *145+19 158+18 148+12 203+31 198+25 235+34 *368+25

(KMS)

AD--------- a 362+14 352+11 919 103+24 14214 146+9 21112 242+9 429+23 578+32

(HMS)

Pi--------- s (MS) 32718 35525 54+14 *113+25 110425 105135 276+19 34142 418+34 *674+71
Using the rebound throwing technique

[TO===v=nnem- n 365+24 387+35 18714 225+25 17012 18316 251+14 275%18 73157 83177

(HMS)

[TO-======--- n 249+27 241+29 10£2 *51+15 57+14 7911 25024 *311£21 280+41 *411+31

(KMS)

Lla--------- H(MC)| 383+31 37132 29+5 *85+17 3111 54+14 251+31 27129 350+32 *451+12

[Z0-====mmm--- v 13135 *243+27 11112 84+17 4114 52+10 197+28 221+35 19532 *276+43

(MS)

*  Significance of data differences before and after the experiment, p<0,05.

in three athletes, and in two - to achieve an increase
in the results of throwing the main projectile. Such re-
sults allow us to conclude that the principle of shared
use of an auxiliary projectile is effective in managing
the training process of javelin throwers.

Conclusions. Managing the training of throwers
using the technique of rebound throwing mainly re-
quires the formation of mechanisms for coordinating
the manifestation of the speed of angular movements
in the links of the kinematic chain of the motor appa-
ratus in the athlete. Managing the training of throwers
using swoop throwing technique involves the organiza-
tion of pedagogical influence aimed at developing the
athlete’s mechanisms for the manifestation of force in
the links of the kinematic chain of the motor apparatus.

The main methodological condition for the shared
use of auxiliary projectiles in the group of athletes us-
ing the rebound throwing technique was the use of
weighted projectiles, lightweight projectiles thrown at
the wall, and lightweight projectiles thrown at a dis-
tance, in a ratio of 20% -50% -30%. This made it pos-
sible to achieve an increase in the speed of angular
movements in the kinematic chains of the locomotor
apparatus in two athletes of the rank of CMS and one
- MS, in addition, in the master of sports and one can-
didate for the master of sports to achieve an increase
in the results of throwing the main projectile, and in
the honored master of sports to maintain high perfor-
mance speed potential of the kinematic chain.

The main methodological condition for the shared
use of auxiliary projectiles in the group of athletes
using the swoop throwing technique was the use of

weighted projectiles, lightweight projectiles thrown at
the wall, and lightweight projectiles thrown at a dis-
tance, in a ratio of 30% -20% -50%. This also made it
possible to achieve an increase in the speed of angu-
lar movements in the kinematic chains of the locomo-
tor apparatus in two athletes of the CMS rank and one
- MS, in addition, in the master of sports and one can-
didate for the master of sports to achieve an increase
in the results of throwing the main projectile, and in the
honored master of sports to maintain high indicators
of the speed potential of the kinematic chain.
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Objective of the study was to identifying the number of indicators and the versatility of serving reception among the
top eight tennis players in the world in 2020 according to the results of the rating of the Association of Tennis Professionals

(ATP).

Methods and structure of the study. In the course of the work, a video analysis of the Grand Slam tournaments of
2021, the Australian Open in 2021, the final championship of the ATP tour in 2020, the US Open in 2020 was used. The
percentage of hitting the first serve from the first match to the last among eight leading players in the ATP ranking, in tourna-

ments during 2020-2021.

Results and conclusions. In tennis, the execution of the reception of the serve depends not only on the receiver, but
also on the direction of the server's serve. Depending on the server, where he sends his serve, the receiver finds himself in
different conditions, however, how the receiver sends the ball from the reception and at what speed, his position, as well as
the position of the server in this draw, will depend. The surface of the tennis court also plays a huge role.

The article presents the directions of feed options (feed zones: A, B, C, D, E) and varieties of classifications for receiving

feed in the direction from the first square.

Keywords: feature, indicator, serve reception, highly qualified tennis players and tournament.

Introduction. The competitive activity of highly
qualified tennis players is one of the most important
problems in the field of theory and practice of tennis.
Specialists and practitioners are always in search of
new data and research results, tools and methods for
planning the technical and tactical training of tennis
players, this is the relevance of our work.

Objective of the study was to identifying the num-
ber of indicators and the versatility of serving reception
among the top eight tennis players in the world in 2020
according to the results of the rating of the Association
of Tennis Professionals (ATP).

Methods and structure of the study. The competi-
tive activity of highly qualified tennis players is one of the
most important problems in the field of theory and prac-
tice of tennis. Specialists and practitioners are always in
search of new data and research results, tools and meth-
ods for planning the technical and tactical training of ten-
nis players, this is the relevance of our work.
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Results of the study and their discussion. Table
1 shows the percentage of the number of points won
at the reception of the serve from the total number of
receptions of the serve. A. Karatsev had the highest
percentage of winning hits in the AO tournament in
the second round (64%), S. Tsitsipas (26%) in the 1/4
round had the smallest percentage of points won, who
dropped out of the game after the semi-finals.

From Table 1 shows that A. Rublev (37.6%) has
the minimum average value of the percentage of
points won at the reception of the serve throughout
the tournament, and R. Nadal (46.00%) has the best
indicators. The finalists of this championship were
N. Djokovic and D. Medvedev, whose final scores
are 47.50 and 43.28%. In the US Open, the average
value of the percentage of points won at the recep-
tion of the serve ranges from 40.20 to 43.57%, and
in the Australian Open tournament - from 37.60 to
40.00%.
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Table 1. Percentage of points won at receptions (of total receptions) (%), at Australian Open and US Open

tournaments 2021

Percentage of points won at admission, % Average

values, %
AO | USO | AO |USO USO | AO | USO | AO
1stround | 2ndround | 3rdround | 4thround '/, '/, Finale

N. Djokovic 50 | 53 | 38 | 42 | 33 | 46 85 381135 - 50 - 44 - 47,5 | 43,50
D.Medvedev | 44 | 46 | 56 | 44 | 42 | 52 43 57 | 41 29 | 45 | 31 32 - |43,28| 43,16
S. Tsitsipas 56 | 53 | 38 | 37 | 53 | 35 49 - 28 - 26 - - |41,66| 41,66
A. Karatsev 44 | 48 | 64 | 36 | 45 - 36 - 46 - 32 - - |44,50| 42.00
A. Rublev 44 | 42 | 32 | 41 37 | 60 44 SRS 21 - - - |37,60| 40,20
D. Tim 51 42 | 50 | 48 | 30 | 38 33 48 - 50 - 39 40 |41,50| 43,57
R. Nadal 48 - 47 - 44 - 46 - 45 - - - - 46,00 -
A. Zverev 38 | 32 | 38 | 37 | 45 | 42 41 57 | 35| 34 - 42 39 |39,40| 40,42

Note:AO - Australian Open; USO - US Open.

From Table 2 shows that that the finalists of the fi-
nal tournament in the final have almost the same per-
centage of the number of points won at the reception
of the serve, however, the final performance indicator
shows the advantage of the winner of the Final tour-
nament D. Medvedeyv, his indicator is 40.7%, while D.
Tim the indicator is 10.5% less and equals 30.2%. The
lowest final indicator of the stability of the reception of
the serve is observed in S. Tsitsipas, who dropped out
after the 2nd round, and is equal to 30%.

From Table 3, we see that the serve consistency
rates of the top eight tennis players in the world range
from 24% to 47% at the 2021 Australian Open; 23%
to 62% at the 2020 US Open; between 47% and 74%
at the 2020 ATP Finals. The world’s top serve hitters
range from 7% to 12% at the 2021 Australian Open;
from 7 to 24% at the US Open 2020 tournament; 9%
to 21% at the 2020 ATP Finals. Serve hit rates for the
world’s top tennis players range from 32% to 56% at
the 2021 Australian Open; 34% to 86% at US Open
2020; 59% to 89% at the 2020 ATP Finals

In Table 4 shows the average values of the recep-
tion rates at the Australian Open 2021 tournament

for the eight leading tennis players in the world,
where Karatsev showed the best results - 44.5%, and
Rublev - the worst - 37.6%. We see above-average
values in winning reception in the 1st square for Med-
vedev - 56% (62% for the left-hander Nadal in the
2nd square, which is a mirror image of the first for
right-handers), and the worst indicator for Rublev -
34%. Above-average values in the winning reception
in the 2nd square for Rublev - 66%, for Zverev - 34%,
while for Tsitsipas - only 13% of points. Djokovic’s
second serve wins are above average with 54%, while
Nadal’s is only 21%.

The table shows the directions of the serving op-
tions (serving zones) and the varieties of classifica-
tions for receiving the serve in the direction from the
first square by the eight leading tennis players in the
world, which most often tennis players accept cross-
country serves, which is 60% (from zone A - 15.20%;
from zone B - 17.29%; from zone C - 19.37%; from
zone D - 18.12%; from zone E - 30.0%). The recep-
tion on the line is 27.62% (from zone A - 21.71%; from
zone B - 23.98%; from zone C - 28.95%; from zone
D -13.57%, and E - 11.76 %); and the least accepted

Table 2. Percentage of points won at the reception (of the total number of receptions) (%), at the tourna-
ment of the final championship of the ATP Tour
Percentage of points won at admission, %

The average value of the effective-
ness of the reception of the serve, %

1stround | 2nd round Finale

N. Djokovic 48 27 28 - 34,3
Tokyo D. Medvedev 44 43 42 34 40,7

A. Zverev 32 44 - - 38

D. Schwartzman 28 34 - - 31

D. Tim 35 25 29 32 30,2
London R. Nadal 33 39 32 - 34,7

S. Tsitsipas 34 26 - - 30,0

A. Rublev 26 43 - - 34,5
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Table 3. Consistency, scoring and pitching efficiency metrics for the 2020 US Open, 2020 ATP Finals and

2021 Australian Open
Australian Open US Open 2020 ATP Final Tournament 2020
2021

N. Djokovic 47 9 56 43 18 61 59 13 72
D. Medvedev 37 8 45 41 15 56 74 15 89
S. Tsitsipas 26 10 36 32 13 45 47 12 59
A. Karatsev 24 12 32 27 7 34 55 9 64
A. Rublev 26 9 35 23 11 34 68 21 89
D. Tim &l 7 38 62 24 86 54 13 67
R. Nadal 33 11 46 - - - 58 11 69
A. Zverev 29 10 39 29 9 38 49 11 60

Note: CS - feed reception stability coefficient; CR - the coefficient of effectiveness of receiving the feed; CE - coefficient of
efficiency of feed reception.

Table 4. Average values of the number of points won at the reception of the serve at the Australian Open
2021 tournament, from the top eight tennis players in the world, %

T O O R P P Py

Serves won, % 40,7 43,3 40,2 445 37,6 39,4
Points won at the reception in 1 square,% 58} 56 43 46 34 41 38* 46
Points won at the reception in 2 square,% 47 44 57 54 66 59 | 62* 54
Points won from the first serve, % 31 27 13 29 20 29 23 34
Points won from the second serve, % 54 35 46 31 36 38 21 41

* the player is left-handed; for a correct comparison with other participants in the study, it is advisable to take square 1 for

square 2 in calculations and vice versa.

in the center - 12.37% (from zone A - 20.20%; from
zone B - 15.15%; from zone C - 17.17%; from zone D -
25.25%; from zone E - 22.22%) of the total number of
serves in the first square.

And when we consider the technical and tactical
actions of each tennis player, we see that N. Djokovic
most of all takes crosses from zone E, B, along the line
from zone A, B, and the least takes in the center from
zone C. D. Medvedeyv, most of all received by crosses
from zone D, E, along the line from zone C, and the
least received by the center from zone B. Rublev A.
most of all received by crosses from zone E, along the
line from zone B, and least of all received by the center
from zone B. Karatsev A. most of all received cross
from zone E, C, along the line from zone B, A, and least
of all received in the center from zone C, D.

The tables show the directions of the service op-
tions (service zones) and the varieties of classifica-
tions of the reception of the service in the direction
from the second square of the eight leading tennis
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players in the world. It can be seen that most often
tennis players receive cross serves, which is 55.75%,
line reception is 26.00%; and the least often accepted
in the center - 18.25% of the total number of serving
receptions in the first square of the top eight tennis
players in the world, most often tennis players receive
cross-country serves.

Conclusions. The study and analysis of literary
sources in the field of theory and methodology of ten-
nis show that the percentage of servingis 17.8 £2.2%
of the total number of hits in the match. The average
value of the percentage of points won at the reception
of the serve in the US Open tournament ranges from
40.20 to 43.57%; at the Australian Open tournament
- from 37.60 to 40.00%, and at the ATP Finals 2020
tournament they range from 30.00 to 40.70%. Aver-
ages of percentages of serve consistency for eight
of the world’s top tennis players at the 2021 Austral-
ian Open tournaments; US Open 2020 and ATP Finals
2020 range from 29.33% to 61.00%, average perfor-
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Table 5. General indicators of the number of receptions in the 1st and 2nd squares of the world’s leading

tennis players (%)

Submission
hit zone

s
1K 2K

D. S. A. A. D. R.
Medvedev | Tsitsipa Karatsev Rublev Tim Nadal
2k 2k 1k | 2k
4

Line reception

A.
Zverev

A 11 7 5 8 6 10 | 7 6 5 8 7|4 15| 6 9
B 10 9 3 12 5 6 8 10 8 | 6 9 | 6 |4]| 7 8
C 9 3 8 5 3 2 6 5 7 1|12 | 4 (10| 2| 9 6
D 3 4 2 3 1 5 5 3 3| 6 2 4 | 4 2
E 1 6 2 2 2 1 3 3 4 | 2 2 7| 2 4
Cross-country reception

1K 2k 1K 2k 1k 2k | 1K| 2k 1K [ 2x | 1k | 2 | 1K |2k | 1K 2k
A 10 9 13 10 9 7 |11 10 9 5 |7 9 8 |11 6 7
B 12 7 9 4 12 6 8 9 11| 9 9 |11 |7 12 6
C 8 14 11 6 13 9 14 7 10 [ 10 | 21 5 6| 14 5
D 9 10 17 11 14 13 | 9 9 7 | 14|18 | 16 10| 9 12
E 14 21 16 24 23 19 |17 23 18 | 17|12 | 18 | 21 |22| 23 20

Reception in the center
A 3 3 2 6 1 8 4 4 | 2 1 6 4 2 8
B 2 2 1 1 2 2 1 2 3|3 3 6 1 2
C 1 1 3 3 5 4 1 3 3 7 | 2 5 1|2 1 3
D 3 3 5 2 3 3 1 2 4 | 4| 6 2 7| 1 4
E 4 1 3 3 1 5 3 5 4 | 6 1 3 3| 3 4
mance figures range from 7.66% to 19.00%; the aver- . . .
age values of the reception efficiency indicators range reception among the world’s leading tennis
from 41.66 to 77.00%. players]. Ekstremalnaya deyatelnost cheloveka.
Indicators of the variety of classifications of serve 2018. No. 3. pp. 38-40.

receptions in the direction from the first square of 2. AlKhalili M., Stepanova M.E., Abitaev |.O., Kuly-
the top eight tennis players in the world in tourna- abin A.V. [Identification of performance indica-
ments indicate that most often tennis players receive tors in clay tennis]. Teoriya i praktika fizicheskoy
cross-country serves - 60%, reception along the line kultury. 2020. No. 2. pp. 86-88.
is 27.62%, and least of all they receive in the center. 3. Migalina T.M., Barchukova G.V., Brusovankin

The indicators of the variety of classifications of
serve receptions in the direction from the second
square of the eight leading tennis players in the world
at tournaments show that most often tennis players
receive cross-country serves, which is 55.75%, re-
ception along the line is 26.00%, and least often they
receive in the center - 18 .25% of the total number of
servings.
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Abstract

Objective of the study was to determine the characteristics of the competitive activity of players of different roles in
national teams based on data received from GPS equipment.

Methods and structure of the study. In the course of the work, the motor activity of highly qualified players (267 play-
ers), who are members of the Russian national sports teams, who played 95 + 3 minutes, was studied, which was measured
by the RealTrack System GPS tracking system, Spain, and then classified according to speed ranges, accelerations and de-
celerations. Significance of differences was determined using one-way analysis of variance in the Statistica 10.0 software.

Results and conclusions. According to the results of the study, the characteristics of the motor activity of football play-
ers of various roles in the conditions of competitions, which are characterized by a certain structure of movements, were ob-
tained. Accounting for positional requirements for competitive activity in the form of various movements is necessary when

planning subsequent training sessions of various directions.

Keywords: range, accelerations, decelerations, motor actions, football.

Introduction. Understanding the requirements for
physical fitness in football requires an accurate and
objective quantitative assessment of the competitive
activity of players. It is well known that football is char-
acterized by low-intensity (for example, standing and
walking) and high-intensity (for example, running at
high speed and sprinting) motor actions [10]. Along
with specific actions (e.g. martial arts, turning, head-
ing and kicking, dribbling), motor activities make up
the overall load that a player experiences during a
match.

Previously, attempts were made to quantify this
load, for example, by measuring the heart rate of play-
ers [2], determining the distance and intensity of run-
ning using video analysis [7,9]. Recently, computer
analysis of actions has been increasingly used [8].
All this expanded the understanding of the require-
ments of individual game roles and football in general.
But these analyzes miss such important indicators for
football in terms of load assessment as accelerations
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and decelerations, which can be assessed using GPS-
based equipment [5]. And the data used in the analy-
sis are usually taken from football academies or clubs
[1,3], which limits information about motor activity in
national teams.

Objective of the study was to determine the char-
acteristics of the competitive activity of players of dif-
ferent roles in national teams based on data received
from GPS equipment.

Methods and structure of the study. To achieve
this goal, the motor activity of players (267 players,
age - 17.7£2.0 years; body length - 182.3+5.7 cm;
body weight - 73.6+6.9 kg) was studied in the sports
teams of Russia, who played 95 = 3 minutes. Motor
activity was measured with a tracking system from
RealTrack System, Wimu PRO, Spain, consisting of a
device fixed on the player with two built-in sensors:
a navigation satellite system and a GNSS / GPS po-
sitioning system with a frequency of 10 Hz, compat-
ible with the Galileo navigation system, as well as an
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accelerometer (1000 Hz), magnetometer (100 Hz),
gyroscope (1000 Hz), barometer (100 Hz) [4]. All mo-
tor actions performed by the players were classified
according to speed ranges [10] and acceleration and
deceleration ranges [6], which we combined for their
simple perception and presentation up to >2 m/s and
<-2 m/s . The significance of differences was deter-
mined using one-way analysis of variance in the Sta-
tistica 10.0 software.

Results of the study and their discussion. All
players were divided into roles: central defender, flank
defender, central midfielder, flank midfielder, forward
(central). Based on the results of the study, a profile of
motor activity was compiled, classified by speed and
acceleration for each role (Tables 1, 2).

Central defenders are characterized by lower val-
ues: total distance volume (p<0.05, except for the at-
tacker - p>0.5), maximum speed (p<0.01, except for
the central midfielder and flank midfielder - p>0.1),
high-intensity running (p<0.001), sprinting (p<0.001,
except for the central midfielder — p>0.5), number
(p<0.001 compared to the central midfielder) and vol-
ume of accelerations (p<0.01 compared to the flank
defender and central midfielder), braking (p<0.001
compared to wingback and central midfielder), and
intensity of braking (p<0.05, except for central mid-
fielder).

Wing defenders are characterized by significantly
higher values: maximum speed, “sprint” when com-
pared with the central defender and central midfielder
(p<0.05). At the same time, the number of accelera-
tions of the flank defenders is lower than that of the
central midfielder (p<0.05), and the volume does not
differ (p>0.05). Also, flank defenders are character-
ized by a greater number and intensity of braking than
a central defender (p<0.001).

Central midfielders are characterized by higher

values: the volume of the total distance compared to
players of other roles (p<0.001), high-intensity run-
ning compared to the central defender (p<0.001), the
number of accelerations compared to the central de-
fenders and flank defenders (p<0.05 ), acceleration
volume compared to central defenders (p<0.001),
braking volume (p<0.05) and highest braking volume
(p<0.001 except H-p>0.1), lowest maximum speed
and sprint volume , the differences are significant
(p<0.05), except for the central defender.

Wing midfielders are characterized by identical val-
ues as wingbacks, since they perform movements on
the flanks. Wing midfielders perform one of the largest
volumes of acceleration, but at the same time a small-
er amount of braking (significant differences, p<0.05,
between central midfielders), and are characterized
by the highest braking intensity (significant differenc-
es, p<0.05, when compared with a central defender
and central midfielder).

Forwards are characterized by significantly higher
values: maximum speed, sprint volume (p<0.05, ex-
cept for flank defenders and flank midfielders), inten-
sity of braking (p<0.05 when compared with a central
defender) and the lowest values of acceleration and
braking (p<0 .05 when compared to the central mid-
fielder).

Conclusions. According to the results of the study
and comparative analysis of the players of the Russian
national teams of different roles, it was found that the
players of different positions perform motional actions
peculiar only to them during the game. The greatest
amount of movement in a sprint is performed by flank
players and attackers, who are characterized by the
highest maximum speed that the playing space allows
them to achieve and high maximum braking values.
Central midfielders have the highest amount of total
distance, acceleration and braking, and the lowest top

Table 1. Parameters of intense motor activity of football players of various roles, classified by speed

Total distance, m

Running at 19.8-25.2

>25.2 km/h (m) Speed, max.,

km/h (m) «sprint» km/h

Central defender (n=92) 10070695 358+120 74+55 29,5%1,7
Flank defender (n=66) 10690+598% 567+109$ 163+84%4 30,9+1,8%%
Central midfielder (n=67) 11468+1043$#1§ 602+214$ 84+54 29,2+1,6
Flank midfielder (n=24) 10840+737$ 606+142% 153+84% 4 30,6%1,5%
Forward (n=18) 10428+767 602+161$ 204+81% 31,3+1,7% %
All (n=267) 10667+948 510+187 11581 30,0£1,9

Note*: Differences are significant at p<0.05: $ — more than the central defender; # - more than a flank defender % - more
than a central midfielder; | — more than a flank midfielder; § - more than a forward.
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Table 2. Parameters of intense motor activity of football players of different roles, classified by accelera-
tions

Accelerations >2 m/c?, Braking >2 m/c?,
X+o X*o
mm

m

Central defender (n=92) 203137 1395+260 5,27 193+33 9511225 -6,37
Flank defender (n=66) 207+30 1568+252% 5,23 219+31$ 1169+185% -6,79%
Central midfielder (n=67) 225+42%# 1618+325% 5,11 236+39%$#1§ | 1316+:263%#Y| -6,60
Flank midfielder (n=24) 207+28 1621214 5,12 204+27 1047+136 -7,39% %
Forward (n=18) 198+38 1539+252 5,33 199+37 1128+259 -7,17%
All (n=267) 21037 1522+286 5,21 212+38 1115+263 -6,68

Note*: The differences are significant at p<0.05: $ — more than the central defender; # - more than a flank defender; & -

more than a central midfielder; | - more than a flank midfielder; § - more than a forward.

speed due to limited free space in the center of the
field. Central defenders demonstrate the least amount
of motor activity both in terms of acceleration and
braking, and in terms of speed.
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Objective of the study was to evaluate the prognostic significance of markers for the early diagnosis of cardiac over-

strain.

Methods and structure of the study. A survey was made of an athlete of the Russian junior national cross-country

skiing team (18 years old, 175.5 cm, 68.2 kg, 6 years of experience), who complained of low performance, which had been
going on for the past few months. Functional testing of the athlete was carried out on a h/p/cosmos venus 200/100r run-
ning treadmill (h/p/cosmos sports & medical gmbh, Germany) with registration of oxygen consumption using the MetaMax
3B ergospirometry system (Cortex, Germany). Before and after the treadmill test, a standard 12-lead ECG was recorded
on a Cardisuny C300 electrocardiograph, Fukuda Denshi, Japan. Analysis of blood samples taken by venipuncture was
performed on analyzers cobas ¢ 311 and cobas e 411 (Roche, Germany) and an ultrafast liquid chromatography-mass
spectrometer with a triple quadrupole LCMS-8060 (Shimadzu, Japan).

Results and conclusions. The ECG after the treadmill test showed signs of a violation of the processes of repolariza-
tion of the posterior wall of the myocardium. Analysis of the activity of nonspecific markers and concentrations of cardio-
specific proteins showed that the most sensitive, specific and prognostic marker for the detection of minor violations of the

contractility of the left ventricle is the N-terminal polypeptide of natriuretic hormone.

Keywords: cardiovascular system, heart strain, biomarker, predictive value, sensitivity.

Introduction. Cross-country skiing, as a sport,
places increased demands on the cardiovascular sys-
tem (CVS) of athletes. At the same time, to maintain
the speed of movement along the distance, skiers
must have high aerobic capabilities of skeletal mus-
cles. In particular, the mostimportant element of tissue
respiration and energy supply of muscle contractions
is oxygen. In this case, the CVS is one of the leaders in
ensuring its delivery to the working muscles of athletes
[1]. Highly qualified skiers of the level of the Russian
national team in laboratory conditions demonstrate
high rates of maximum oxygen consumption, reach-
ing 82-84 ml/kg/min, which indicates, among other
things, the high functionality of the CVS in supplying
working muscles with oxygen [8]. The stroke volume
of the heart in professional skiers at rest reaches 100-
140 ml, which is one of the necessary conditions for

ensuring a high level of minute volume of blood flow,
as well as economizing the work of the heart in ex-
treme conditions of training and competitive activities.

The process of preparing skiers, starting from the
stage of in-depth sports specialization, provides for
the inclusion of an accentuated training effect, the
purpose of which is to expand the functional capa-
bilities of the CVS. In athletes involved in endurance
sports, myocardial hypertrophy usually develops both
due to the expansion of its cavities and due to thicken-
ing of the walls [7]. Unlike skeletal muscles, which are
able to passively recover after the cessation of train-
ing exposure, the heart muscle never stops working
throughout a person’s life, developing tension and
maintaining the body’s vitality. In addition, when per-
forming high-intensity loads, a diastolic defect can oc-
cur - a state of the heart muscle in which it does not
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have time to relax, as it needs to contract again [3]. A
diastolic defect occurs, as a rule, at a heart rate (HR)
exceeding 180 beats / min. Cardiac muscle cells at
this level of heart rate begin to work under anaerobic
conditions - they accumulate metabolic products and
increase the level of free radicals [9]. The latter oxidize
phospholipids and damage cell membranes, which
ultimately provokes the death of cardiomyocytes and,
as a result, myocardial dystrophy [5].

High-intensity loads pose a particular danger to the
heart of young athletes aged 14-18, since the increase
in heart volume at this age is significantly ahead of the
increase in the diameter of the aorta, while due to the
age-related increase in body length, the vessels are
stretched and narrowed. In addition, the rate of growth
of heart valves at this age stage of development of the
body is inferior to the rate of change in the size of the
myocardium, which leads to asynchrony in the work of
the papillary muscles of the heart [2]. With such "im-
maturity” of the cardiorespiratory system, the heart of
young athletes experiences increased stress when per-
forming physical exercises, and especially when work-
ing in cyclic high-speed motor modes. All of the above
makes increased demands on the control of changes in
the state of the cardiovascular system in young skiers.

One of the varieties of such control is biochemical
monitoring. The main requirements for it are the prog-
nostic value and efficiency of obtaining biochemical
parameters, which allow to identify and prevent pos-
sible negative changes in the cardiovascular system
of athletes [6].

In our opinion, today, in pursuit of the efficiency and
availability of obtaining biochemical parameters in the
conditions of the training process, assessing the state
of the athlete's CVS, the prognostic value of biomark-
ers, which allow identifying pre-pathological changes in
this system of the body, has faded into the background.
In particular, currently in the practice of biochemical
monitoring, markers are used that do not allow one to
unambiguously judge possible morphological changes
occurring in the heart muscle, or have a weak sensitivity
in response to functional overload of the myocardium.
Therefore, their use for predicting a possible breakdown
in the adaptation of the athlete's heart to the proposed
loads is not possible. This hypothesis is confirmed by
the literature data, which indicate the unequal prognos-
tic value of biochemical markers that reflect the degree
of myocardial tension in athletes.

Accordingly, for the timely diagnosis of preclini-
cal manifestations of overvoltage, it is important to
choose more informative and highly specific biochem-
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ical markers that respond to structural changes in the
heart muscle of athletes.

Objective of the study was to evaluate the prog-
nostic significance of markers for the early diagnosis
of cardiac overstrain.

Methods and structure of the study. The obser-
vation involved an athlete of the Russian junior national
skiing team (18 years old, 175.5 cm, 68.2 kg, 6 years
of experience), who signed an informed consent to
participate in the survey. The sportsman complained
about low working capacity, which persisted for the
last few months prior to the examination. He argued
that an increase in the rest period between high-inten-
sity loads within a weekly microcycle did not lead to the
restoration of the level of physical condition. The study
was approved by the ethics committee of the Federal
Scientific Center of Physical Culture and Sport.

To assess the level and identify possible reasons
for the decline in performance, the athlete was asked
to undergo functional testing (step test) on a running
treadmill h/p/cosmos venus 200/100r (h/p/cosmos
sports & medical gmbh, Germany) with registration
of the level of oxygen consumption at aerobic (AeT)
and anaerobic (ANOT) thresholds using the Meta Max
3B ergospirometry system (Cortex, Germany). The
initial running speed in the step test was 6 km/h for
2 minutes, then every subsequent minute it increased
by 0.5 km/h at a constant treadmill blade inclination
angle (10 degrees) until the athlete reached the lev-
el of ANOT. Before and after the stepwise test (5 min
recovery), the functional state and autonomic ortho-
static stability of the athlete’'s CVS were assessed by
ECG diagnostics using a 12-channel Cardisuny C300
electrocardiograph (Fukuda Denshi, Japan).

Prior to functional testing, after a 12-hour fast and
24-hour absence of training, the athlete’s blood was
taken from the cubital vein into vacuum tubes with a
clotting activator and a separator gel for biochemical
analysis of serum (Greiner Bio One, Austria). The ac-
tivity of AST, ALT, CPK and the concentration of CPK-
MB, glucose, urea, triglycerides were measured on an
automatic biochemical analyzer cobas ¢ 311 (Roche/
Hitachi, Japan). For the quantitative determination of
myoglobin, N-terminal natriuretic hormone polypep-
tide (NT-proBNP), and troponin T (¢cTnT), a cobas e
411 automated immunochemical analyzer (Roche,
Germany) was used. Quantitative determination of
testosterone and cortisol was performed on an ultra-
fast liquid chromato-mass spectrometer with a triple
quadrupole LCMS-8060 (Shimadzu, Japan).

Results of the study and their discussion. The indi-
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cators of oxygen consumption at the power of AeT and
ANOT were 56 and 68 ml/kg/min, respectively, which
indicates a fairly high level of aerobic capacity of both
slow and fast muscle fibers. The heart rate indicators
for AeT and ANOT were 156 and 182 beats/min, re-
spectively, and did not go beyond the limits of normal
values for this athlete. It should be noted that at the
level of ANOT, an athlete develops a heart rate at which
a diastole defect can already be observed, and at the
same time, such loads occur from one to three times
in a weekly microcycle, and their duration ranges from
10 to 40 minutes of pure work time. In any case, under
load, we did not reveal any deviations from the indi-
vidual pulse corridors in the athlete. The characteris-
tics of the ECG obtained before functional testing also
did not reflect abnormalities in the work of the heart,
however, after the stepwise test, signs of a violation of
the processes of repolarization of the posterior wall of
the myocardium were revealed.

Biochemical markers included in the stage com-
prehensive examination program: hemoglobin, hema-
tocrit, testosterone, cortisol, urea, ALT, AST, CPK, iron,
glucose, triglycerides and lactate, used to assess me-
chanical damage to skeletal muscle cells, features of
metabolic adaptation under load, the depth of impact,
the course of the recovery process and the level of
training of the athlete did not go beyond the bounda-
ries of the reference intervals established by us for this
sport, which can serve as a criterion for the adequacy
of the reactions of the athlete’s body to loads. Analysis
of the activity of non-specific markers (ALT, AST) did not
reveal damage to skeletal muscle and liver cells, as well
as a pre-pathological state of the skier's heart muscle
under the influence of mechanical or metabolic stress.

The concentrations of cardiospecific proteins
CPK-MB, myoglobin and cTnT did not go beyond the
reference values, while the level of NT-proBNP was
above the upper limit of the reference interval. The
main stimulus for natriuretic peptide release is myo-
cyte stretch and atrial volume overload, and the main
signal for entry into the bloodstream is an increase in
myocardial tension [4].

Conclusions. Despite the fact that the adaptation
of the heart of athletes involved in endurance sports to
the training load is associated with an increase in the
thickness of the left ventricular wall, which is compat-
ible with hypertrophic cardiomyopathy, for young ath-
letes, increased heart stress can become a real threat
of adaptation failure. Non-specific markers used in the
program of stage complex examination of athletes do
not allow characterizing the pre-pathological state of

the heart muscle with sufficient reliability. At the same
time, cardiospecific markers for detecting the pres-
ence of CVS overvoltage, which are widely used in
laboratory diagnostics, have different sensitivities.

As a result of the study, we have shown that NT-
proBNP, which is secreted in response to cardiomyo-
cyte stress and reflects myocardial stress in the left ven-
tricular wall, has the greatest prognostic significance.

Financing. The work was carried out within the
framework of the state task of the Federal Scientific
Center of Physical Culture and Sport (VNIIFK), No.
777-00026-22-00 (subject code No. 001-22/3).
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Abstract

Objective of the study was to identify the cardiometric characteristics of physical activity when performing tests of the
All-Russian physical culture and sports complex "Ready for Labor and Defense” (GTO).

Methods and structure of the study. We studied the response of the cardiovascular system (CVS) to physical activity
in the period of preparation for testing the GTO and directly during testing. The experiment involved 50 men and 50 women
aged 50 to 59 years with different levels of physical activity. Heart rate indicators during training sessions and testing were
recorded using individual "wearable" fitness gadgets. Contradictions were revealed between the zones of intensity of loads
during preparation and testing, the most energy-intensive types of tests were identified, these include endurance exercises
and "swimming". The obtained data of the CVS response to physical activity in the classes in preparation for testing and when
performing GTO tests will optimize the pedagogical process of training, taking into account the functional preparedness of

the population and the level of complexity of the tests performed.

Keywords: adult population, heart rate, load, physical fitness, tests of the GTO complex.

Introduction. Improving the physical health of
the population is one of the fundamental tasks of
the state policy of the Russian Federation [6]. The
participation of the population in various physical
culture and sports and health and fitness activities,
including the events of the All-Russian Physical Cul-
ture and Sports Complex “Ready for Labor and De-
fense” (GTO), is designed to help maintain the phys-
ical activity of the population, aimed at maintaining
health, increasing the number of citizens , system-
atically engaged in physical culture and sports, to
increase the level of physical fitness of the popula-
tion through the improvement of physical qualities,
maintaining working capacity and slowing down the
influence of age-related changes on the regression
of vital motor skills and abilities.
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When choosing physical exercises to prepare for
testing, each person sets himself two tasks: prepare
for testing and, while maintaining his “sports” form,
perform all types of tests in accordance with the
standards of the age group. The implementation of
the test preparation program contributes to an in-
crease in physical activity in the weekly cycle of the
motor regime, proportional to the increase in physi-
cal activity (PA).

The control of adaptive responses of the body to
physical activity in mass physical culture is carried
out mainly by heart rate (HR), since pulse monitor-
ing is the most accessible control method that al-
lows measurements, both by palpation and using
remote means. The level and response of heart
rate to physical activity make it possible to objec-
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tively judge the functional state of a person’s car-
diovascular system, individual load tolerance di-
rectly determining physical performance [1, 2]. At
the same time, it should be taken into account that
the goal of preparing for testing the GTO is not the
maximum result in individual types, but the optimal
and comprehensive improvement of physical quali-
ties in certain types of tests in accordance with the
number of types of tests and standards that ensure
the receipt of an insignia [4]. Due to the fact that
the adult population prepares for testing mostly on
their own, the study of a person’s CVS response to
various physical exercises during the testing of the
GTO complex is relevant from the standpoint of indi-
vidualizing loads, determining the boundaries of the
functional capabilities of one’s body, and optimizing
the construction of the training process.

Objective of the study was to identify the car-
diometric characteristics of physical activity when
performing tests of the All-Russian physical culture
and sports complex “Ready for Labor and Defense”
(GTO).

Methods and structure of the study. We stud-
ied the CVS response to various physical activities
during the period of preparation for the tests and
directly in testing, including the recovery time, in
men and women aged 50-59 with different levels of
motor activity, admitted to the tests of the complex.
The studied contingent belongs to the age category
of the IX stage of the GTO (average age - 54 and
55 years) and is characterized by average values of
physiological parameters normal for this age group:
body mass index - 27.7 and 26.4; the value of heart
rate at rest - 70 beats / min and 72 beats / min. The
calculated values of maximum heart rate (HR__ ) in
terms of average age correspond to 166 beats/min
for men and 165 beats/min for women [8].

Preparation for testing was carried out in the
course of a comprehensive self-training accord-
ing to individual programs, including the number
of compulsory physical exercises and exercises of

choice, which will allow you to get a badge of dis-
tinction. The duration of classes is at least 1.5 hours,
two to four classes per week. The assessment of
physical readiness was carried out in accordance
with the levels of complexity of the GTO [5]. Heart
rate registration during training sessions and test-
ing was carried out using individual “wearable” fit-
ness gadgets (Samsung Health; Huawei Health; Mi
Fit and Mi Health; Apple Health). The results of the
timing were transmitted after each lesson and pro-
cessed by the method of mathematical statistics
(Excel 2010).

Results of the study and their discussion. An
analysis of the indicators of the response of heart
rate to physical activity in persons of both sexes of
the second mature age made it possible to identify
the pulse limits of the intensity of the load during
training for the performance of GTO tests: in men,
the average heart rate values range from 85.9 = 3.2
beats / min to 143 .9+16.8 beats/min; in women -
from 89.1+£7.8 beats/min to 122.4+13.1 beats/min.
Comparison of the obtained results with the value of
HR, ., for this age showed that the pulse limits of the
load in men cover 52-87% of HR__ , in women - from
54-74% (Table 1) [8].

The data obtained make it possible to interpret
physical activity during the entire period of prepa-
ration for testing as work within the boundaries of
moderate power: the minimum load corresponds
to the recovery zone, the maximum - to the aerobic
power zone [3,7]. Work within these limits of heart
rate is characterized by a stable state of aerobic
metabolism - increased respiration and blood cir-
culation in proportion to the intensity of work and
the absence of accumulation of anaerobic decay
products [3]. At the same time, it has been shown
that performing a load with an intensity exceeding
the maximum age-related pulse (approximately 166
beats/min for men and 165 beats/min for women)
requires an increase in the duration of the recovery
(rest) period to three to four days, which limits the

Table 1. The reaction of the cardiovascular system to physical activity in the process of preparing for testing
in men and women aged 50-59 years when performing various physical exercises included in the content of the

GTO complex(n=100)

X HR in the process of training for the performance of GTO tests (beats / min)

Gender

Percentage of HR
51,7%

Men (n=50) 85,9+3,2

Percentage of HR__
86,7%

X X

143,9+16,8

Women (n=50) 89,1+7,8

54%

122,4+13,1 74,1%
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Table 2. Responses of the cardiovascular system to physical activity during the performance of tests of the
GTO complex among men and women aged 50-59 years
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number classes no more than twice a week, thereby
lengthening the period of preparation for testing, in
some cases provoking a refusal to further prepare
for testing.

Thus, the training of the adult population aged
50-59 is characterized by low physical loads of a
complex nature, stimulating the development of
various physical qualities and motor skills.

At the same time, the response of the cardio-
vascular system to physical activity during tests
exceeds that in preparation for testing: in men it is
71-161 beats/min, in women it is 74-165 beats/min,
which approaches the upper limits of HR__ at this
age (Table 2).

It is important to note the different costs of GTO
tests: the most energy-intensive types are 2 km run-
ning, skiing and swimming.

When performing the tests “running 2 km”, “run-
ning skiing 2/5 km” in women, the average heart
rate is within the limits of heart ratemax, in men it is
97% of heart ratemax. At the same time, for women,
the result in the 2 km run according to the standards
of the IX (1) stage corresponds to a level below the
bronze mark, in the IX (2) stage - to the bronze mark;
in cross-country skiing - to the silver mark. For men,
in the 2 km run of the IX (1) stage, the result cor-
responds to a silver sign, in the IX (2) stage - to a
bronze sign: in skiing in the IX (1) stage - to a silver
sign, in IX (2) stages - to a gold one.
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The test “swimming 50 m” is characterized by al-
most the maximum age level of heart rate (95% for men
and women). The average value of the standard for
men of the IX level is within the limits of the silver mark,
for women in the IX (1) stage it corresponds to the gold
mark, and in the IX (2) stage - to the silver mark.

When performing the tests “pulling up on a high
/ low crossbar”, “flexion and extension of the arms
in an emphasis lying on the floor”, “lifting the body
from a prone position”, a slightincrease in heart rate
was observed in people of both sexes within a mod-
erate load zone.

Conclusions. In the course of the study, it was
found that the fulfillment of test standards (tests)
leads to an increase in heart rate to maximum
and above maximum values, creating a risk of a
strained CVS reaction and injury, limiting the possi-
bility of performing GTO tests, especially in endur-
ance tests.

Taking into account the cardiometric character-
istics of physical activity when performing tests of
the GTO complex will allow you to effectively cre-
ate training training programs based on the level of
functional fitness of men and women aged 50-59,
which will contribute to the performance of tests for
distinctions with the formation of positive motivation
for the further continuation of systematic physical
exercises, maintaining the achieved level of physi-
cal and functional fitness.
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The work was carried out within the framework
of the state task of the Federal Scientific Center
of Physical Culture and Sport (VNIIFK), No. 777-
00005-21-00 (subject code No. 001-21/4).

References

1. Bodin O.N., Polosin V.G., Balakhonova S.A.

Prognozirovaniye maksimalnoy chastoty ser-
dechnykh sokrashcheniy dlya rascheta inten-
sivnosti fizicheskikh nagruzok [Forecasting
the maximum heart rate for calculating the in-
tensity of physical activity]. 1zmereniye. Moni-
toring. Upravleniye. Kontrol. 2013. No. 1 (3).
pp. 50-54.

. Vorobyov L.V. Analiz i kontrol serdechnoy dey-

atelnosti pri fizicheskikh nagruzkakh [Analysis
and control of cardiac activity during physical
exertion]. Mezhdunarodnyy zhurnal priklad-
nykh i fundamentalnykh issledovaniy. 2016.
No. 8-3. pp. 378-382. Available at: https://ap-
plied-research.ru/ru/article/view?id=10038
(date of access: 03.04.2022).

. Kots Ya.M. Sportivhaya fiziologiya [Sports

physiology]. Textbook for institutes of physi-
cal culture. Moscow: Fizkultura i sport publ.,
1998. pp. 25-40.

. Poliatlon [Polyathlon]. Study guide. Tyumen:

Avanpost publ., 2001. pp. 91-94

5. Ob utverzhdenii gosudarstvennykh trebovaniy

Vserossiyskogo fizkulturno-sportivnogo kom-
pleksa «Gotov k trudu i oborone» [On approval
of the state requirements of the All-Russian
physical culture and sports complex “Ready
for work and defense”]. Order of the Ministry of
Sports of the Russian Federation of February
12,2019 No. 90. Available at: https://www.ga-
rant.ru/products/ipo/prime/doc/72093512/
(date of access: 03.04.2022).

. Ob utverzhdenii strategii razvitiya fizicheskoy

kultury i sporta v Rossiyskoy Federatsii na pe-
riod do 2030 goda [On approval of the strat-
egy for the development of physical culture
and sports in the Russian Federation for the
period up to 2030]. Decree of the Govern-
ment of the Russian Federation dated Novem-
ber 24, 2020. No. 3081-r. Available at: http://
static.government.ru/media/files/Rr4JTrK-
DQ5nANTR10j29BM7zJBHXMO05d.pdf (date
of access: 02.17.2022).

. Jansen Peter CHSS, laktat i trenirovki na vy-

noslivost [Heart rate, lactate and endurance
training]. Murmansk: Tuloma publ., 2006, pp.
34-38.

. The science of exercise prescription: Martti

Karvonen and his contributions. BCMJ. Vol.
59, No. 1, January February 2017. pp. 38-41.

Theory and Practice of Physical Culture | teoriya.ru | July | Ne7 2022



Manifestation of the maximum motor
possibilities of a human in run in the second
phase of ontogenesis

UDC 796.012.412.5

Dr. Hab. V.D. Kryazhev'

PhD, Associate Professor M.V. Eremin?

PhD, Associate Professor E.D. Bakulina®

PhD, Associate Professor A.N. Lutkov*

'Federal Scientific Center of Physical Culture and Sport (VNIIFK), Moscow
23Russian State Social University, Moscow

“Penza State University, Penza

Corresponding author: kryzev@mail.ru

Abstract

Objective of the study was to identify the features of changes in the indicators of maximum motor capabilities in run-
ning among veterans who regularly go in for sports based on their personal achievements in the age range of 35-105 years.

Methods and structure of the study. Data from the IAAF Sheet World Athletics World Record for Veterans in the 100m
and 5,000m dashes were used, reflecting the display of speed and endurance.

Results and conclusions. In the age range of 35-75 years, the indicators of the maximum values of motor abilities in
running decrease according to a linear law, approximately by 6-9% for each age decade or by 0.6-0.9% annually. After
the age of 75, the values of both maximum speed and endurance indicators begin to decrease much more intensively. In
the range from 75 to 85 years, this decrease is from 12.1 to 27.9%. In the age range of 85-95 years, an even more intense
decrease in maximum motor abilities is observed: 26.2-40.6%. After the age of 95, the amount of regressive development of
motor abilities can exceed 5% per year. The obtained patterns of the dynamics of maximum motor abilities in running (maxi-
mum speed and endurance) reflect the general biological pattern of the regressive development of locomotor functions in

the second phase of human ontogenesis.

Keywords: motor abilities, human ontogeny, sports veterans, athletics, 100m run, 5000m run, elderly people.

Introduction. The ability to move is given to man
by nature. This innate ability to move is called a mo-
tor or locomotor function and is described by mo-
tor capabilities, which are understood as a complex
of morphofunctional features of the body, physical
qualities, motor skills, abilities and health [2]. Motor
function develops naturally from birth, up to about
18 years of age 20 years, and can be stimulated by
sports exercises [1, 2]. After 30-35 years of age, a
process of decrease in motor abilities is observed,
which is especially noticeable after 60-65 years [1, 2,
4]. Professor V.K. Balsevich [1]. Although a lot of work
has been devoted to the study of locomotor function
after the age of 65, nevertheless, researchers have
encountered significant difficulties. This is due to the
fact that motor function is affected by its natural de-
cline with age, as well as a sedentary lifestyle and dis-
eases [2,4,5]. Recently, the highest achievements in
athletics have been recorded among sports veterans
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in the age range of 35-105 years [3]. This opens up
new possibilities in the study of motor function and its
changes with age. It was assumed that the regulari-
ties of the dynamics of motor abilities at an older age
can be identified by studying the maximum indicators
obtained when setting world records by track and field
veterans who continue to play sports regularly almost
until the end of their lives.

Objective of the study was to identify the features
of changes in the indicators of maximum motor capa-
bilities in running among veterans who regularly go in
for sports based on their personal achievements in the
age range of 35-105 years.

Methods and structure of the study. We used
data on the highest world achievements in athletics
among veterans in the 100-meter run, reflecting the
manifestation of speed, and in the 5000-meter run,
reflecting the manifestation of endurance. For this,
the IAAF Sports Veterans List was used [3]. Since the
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result in a 100-meter run consists of several factors -
reaction time, starting acceleration, the achieved run-
ning speed at a distance and its decrease at the finish
line - only the Vmax indicator was used in the study
- running speed in the middle of the distance, which
is close to the maximum speed. This value in prac-
tice is estimated by a simple formula: Vmax = 100 /
(T-Tlosses). For highly skilled runners, Tlosses is typi-
cally around 1 second. It was assumed that the loss
of time for acceleration and at the finish line increases
with age according to the same law as a sports result
changes. Therefore, the formula for estimating Vmax
in a 100m run was as follows: Vmax =100/(T100-
0.1T100), where T100 is a sports result, s. To assess
endurance, the distance running speed indicator is
used, calculated by the formula: Vav = 5000m/T5000.
The determination of the regression relationships of
the studied indicators with age, as well as the assess-
ment of their reliability, was carried out on the basis of
the Excel application package.

Results of the study and their discussion. It was
revealed that the manifestation of maximum speed ca-
pabilities and endurance changes approximately ac-
cording to the same law in the range of 35-105 years,
with a high level of reliability described by a polynomial
of the third degree (Table 1, figure).

The decrease in the studied parameters with age
occurs unevenly. In the period of 35-75 years, the in-
dicators of motor abilities decrease according to a lin-
ear law, approximately by 6-9% per decade or by 0.6-

0.9% annually (Table 2). This pattern corresponds to
the previously obtained by V.K. Balsevich [1] data on
the regressive development of locomotor function at
the age of 40-65 years. After the age of 75, the indica-
tors of both maximum speed and endurance begin to
fall much more intensively. From 75 to 85 years, this
decline is from 12.1 to 27.9% per decade. In the age
range of 85-95 years, the decrease in maximum mo-
tor abilities is even more intense: 26.2-40.6%. After
95 years of age, the amount of regressive develop-
ment of motor abilities exceeds 5% per year. Accord-
ing to reviews [4-6], strength and speed of muscle
contraction decrease with age, motor reaction time
increases, and testosterone levels decrease by about
10% every decade in the range of 40-65 years. This
explains the linear decrease in running speed. Age-
related changes leading to a decrease in lung capac-
ity by about 1% per year, a decrease in the ability to
maximize oxygen consumption, a decrease in cardiac
performance, an increase in resistance to peripheral
blood flow, a decrease in the conductivity of the nerve
fiber of the lower extremities and mitochondrial oxida-
tive capacity by about 10% per decade explains a lin-
ear decrease in the manifestation of endurance at the
age of 35to 75 years [4-6].

However, a sharp drop in motor abilities after 75
years has not yet received a sufficiently substantiated
scientific explanation. This is due to the fact that the
study of age dynamics in this range is very difficult,
since lifestyle, the level of physical activity, genetic

Table 1. Dynamics of indicators of maximum speed capabilities and human endurance in the range of 35—

Average running speed for 5km, m/s

105 years.
Age, years |Maximum running speed, m/s
Men Women
35+ 11,18 10,34
40+ 11,11 10,02
45+ 10,36 9,79
50+ 10,21 9,51
55+ 9,83 9,07
60+ 9,49 8,15
65+ 9,02 7,98
70+ 8,70 7,54
75+ 8,38 7,41
80+ 7,74 6,83
85+ 7,37 5,73
90+ 6,66 4,80
95+ 5,44 3,68
100+ 4,15 3,02
105+ 3,22 1,76

Men Women
6,47 5,72
6,35 5,52
5,78 5,23
5,60 4,94
5,37 4,76
5,23 4,63
5,00 4,14
4,56 3,98
4,36 3,55
4,09 3,25
3,46 2,56
2,77 1,52
2,09

1,66
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ance) in the age range of 30-105 years

predisposition, and the presence of diseases have
a strong influence [2,4,6]. The data obtained on the
basis of studying the world records of track and field
veterans obviously reflect the biological pattern of
the development of the human body in ontogenesis,
since these data are not random outliers, but reflect
the results close to the personal achievements of the
elite group of track and field athletics veterans who
lead a healthy lifestyle and maintain training process
throughout life.

According to experts [4,6], negative age-related
changes can be compensated to some extent by
physical culture and sports. However, in our case, such
compensation is hardly possible, since veterans of the
sport, noted in the list of world record holders, have
been training regularly for a long time and have been
in the top group of the best world results for decades.
Therefore, the dynamics of world records is close to
the age dynamics of personal records of the strongest
track and field athletics veterans.

Conclusions. The obtained patterns of the dynam-
ics of maximum motor abilities in running (maximum
speed and endurance) reflect the general biological
pattern of the regressive development of locomotor
functions in the second part of human ontogenesis: a
linear decrease in the range of 35-75 years, approxi-
mately 1% per year, and then accelerated up to 105
-years of age (up to 5% per year).
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Objective of the study was to develop a model for the implementation of a program for universal swimming education,
taking into account the indicators of the availability of swimming pools and the number of children of primary school age in

the Russian Federation.

Methods and structure of the study. To achieve the goal of this study, a modeling method was used to calculate the
number of participants in the interdepartmental program for teaching swimming in the framework of the lessons "Physical

Education” with children of primary school age.

Results and conclusions. Approbation of the model for the implementation of the program of universal swimming

training was carried out on the example of the Ivanovo region. It has been established that the maximum number of partici-
pants in the interdepartmental program in this region is 63% of the average number of children of primary school age. The
results of the study allow scaling this model to the entire territory of the Russian Federation in order to effectively manage

and monitor the interdepartmental program of universal swimming education.

Keywords: universal swimming education, swimming for all, children of primary school age, number of participants,

provision of sports swimming pools.

Introduction. In accordance with the List of Or-
ders of the President of the Russian Federation Pr-
1919 dated October 07, 2021, paragraph 5, the Gov-
ernment of the Russian Federation was instructed to
develop and approve an interdepartmental program
aimed at universal teaching children to swim as a ba-
sic life-supporting skill. [2]. In turn, Decree of the Gov-
ernment of the Russian Federation No. 3894-r dated
December 28, 2021 “On Approval of the Concept for
the Development of Children and Youth Sports in the
Russian Federation until 2030” sets a target number
of 500 thousand children (from among children who
cannot swim) in all subjects of the Russian Federation,
which should annually become participants in the in-
terdepartmental swimming training program [4]. How-

ever, the implementation of this solution is difficult to
implement without calculating the number of partici-
pants in the interdepartmental program in accordance
with the availability of swimming pools in the constitu-
ent entities of the Russian Federation, taking into ac-
count their walking and transport accessibility, as well
as the requirements for the parameters of the pools
for mastering the program for teaching swimming to
children of primary school age.

Objective of the study was to develop a model
for the implementation of a program for universal
swimming education, taking into account the indi-
cators of the availability of swimming pools and the
number of children of primary school age in the Rus-
sian Federation.
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Implementation of this model will make it possible
to comply with the principle of “equalization of oppor-
tunities” when making decisions on financing program
participants representing various constituent entities
of the Russian Federation in accordance with their
different levels of availability of swimming pools and
other socio-economic indicators, as well as to develop
proposals for the construction and reconstruction of
swimming pools.

Methods and structure of the study. To achieve
the goal of this program, a modeling method was used
to determine the relationship of the cognizing subject
and the cognized object by reproducing a certain frag-
ment of reality.

At the same time, the number of participants in the
interdepartmental program for teaching swimming
within the framework of the lessons “Physical Edu-
cation” with children of primary school age in the i-th
subject of the Russian Federation is determined by the
formula:

Q =T o + Ly (B by X ), (1)

where: sh, is the number of educational institu-
tions/schools equipped with a swimming pool in the
i-th subject of the Russian Federation (if sh =0, then
the first term of formula (1) is equal to zero);

p, is the number of primary school students study-
ing in the k-th school and not able to swim;

S, is the number of swimming pools in the i-th
subject of the Russian Federation, the parameters of
which allow the implementation of an interdepartmen-
tal program for teaching swimming;

h,]. is the number of hours provided by the j-th pool
during the daytime (training) time on t /-th is day of the
week for teaching schoolchildren to swim;

g, is the number of students per hour in j-th pool
who do not know how to swim (in one hour, one class
can learn to swim as part of the subject “physical edu-
cation”).

The number of swimming pools in which it is pos-
sible to implement an interdepartmental program is
presented on the site https://swimstandart.ru for the
i-subject of the Russian Federation, thus the values of
sh, s,of formula (1) willbecome known; the value gjcan
be taken equal to the average class occupancy rate in
the i-th subject of the Russian Federation (d); it is also
possible to take the average number of hours provided
by swimming pools during school hours per day (h), in
this case the value p, = 5xhixd.. Transforming formula
(1), we obtain the maximum number of participants in
the interdepartmental program for teaching swimming
in the framework of the lesson “Physical Education” by
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children of primary school age in the i-th subject of the
Russian Federation:

Q.. = 9x(sh+s)xhxd, (2)

Accordingly, the annual (maximum) number of par-
ticipants in the interdepartmental program for teach-
ing swimming as part of the “physical education” les-
son by children of primary school age in the Russian
Federation is determined as the sum of the number
of participants in the interdepartmental program of all
subjects of the Russian Federation:

Q= Z?:Sl Qi (Qmax = 2?21 Qi max)- (3)

Results of the study and their discussion. As a
basic work program for teaching swimming to primary
school students, the “Exemplary work program of the
subject “physical culture” (“swimming” module) for ed-
ucational organizations implementing educational pro-
grams of primary general and basic general education,
including a 36-hour program learning to swim [3]. The
organization of swimming training within the framework
of the physical education subject, based on the dura-
tion of the academic year of 34 academic weeks for
schoolchildren of grades 2-4, is possible in the form of
lessons one, two or three times a week, lasting one aca-
demic hour. Thus, for one academic hour in one swim-
ming pool during one academic year, one, two or three
training classes, respectively, can be taught.

Taking into account the regional features of the
development of physical culture and sports [1], in or-
der to apply the model for implementing a swimming
training program on the example of one of the con-
stituent entities of the Russian Federation, in particu-
lar the Ivanovo region, we will use the following data.
The average number of children of primary school
age (born in 2011-2014) in the Ivanovo region, ac-
cording to Rosstat, is 11,117 people [5]; there are no
educational institutions equipped with a swimming
pool (sh,,); 14 swimming pools (sh,,), the param-
eters of which allow the implementation of an inter-
departmental swimming training program, including
Six pools with private ownership (it is assumed that
all swimming pools, regardless of the form of owner-
ship, participate in the program); the average class
occupancy rate (d,,) is 25 people. Since swimming
pools are mostly busy during the daytime and evening
hours, itis possible to conduct classes in the morning
hours as part of an interdepartmental program - four
hours a day (h,,), five days a week. Thus, the maxi-
mum number of participants in the interdepartmen-
tal program for children of primary school age in the
Ivanovo region is:
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Q7 max = 5 X (Shay + S37) X hyy X d3y = 5 % 14 % 4 = 25 = 7000,

which is 63% of the average number of children of
primary school age.

Of course, it is worth considering the walking and
transport accessibility for teaching swimming to stu-
dents of educational institutions separately in each
city and district municipality of the lvanovo region. In
this case, we will be able to calculate more accurately
the number of children of primary school age that can
be attracted to participate in an interagency program
aimed at teaching children to swim as a basic life-sup-
porting skill for everyone, and identify municipalities in
which it is not possible to organize swimming lessons
as part of an educational subject “physical culture”,
respectively, to calculate the number of children of
primary school age who will not be able to take part
in the interdepartmental program due to the lack of
swimming pools within walking distance and transport
accessibility.

Having calculated the number of children of pri-
mary school age in urban districts and municipal dis-
tricts of the lvanovo region without swimming pools,
that is, those who do not have access to swimming
pools on foot or transport, and, accordingly, without
the possibility of organizing swimming lessons as part
of the physical education subject, we get 3507 chil-
dren, which is 32% of the average number of children
of primary school age.

Conclusions. The calculation of the number of
children of primary school age in the Ivanovo region,
taking into account the indicators of the availability of
swimming pools within the framework of the devel-
oped model, allows scaling its results to the entire ter-
ritory of the Russian Federation in order to effectively
manage and monitor the interdepartmental program
of universal swimming education.
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Abstract

Objective of the study was to identify the relationship between the morphofunctional status and physical fitness in
modern boys aged 6-8 years.

Methods and structure of the study. The work used standardized methods for assessing physical development and
physical fitness. Morphofunctional status was determined using the methods of anthropometry, caliperometry, spirometry,
pulsometry and tonometry [1,4]. Physical fitness was assessed based on the results of test tasks, used in the field of physi-
cal education and VFSK "GTO": 30 m run; shuttle run, 3 10 m (s); 6-minute run (m); standing long jump with two legs (cm);
standing forward bend (flexibility, cm); carpal dynamometry, flexion and extension of the arms in an emphasis lying on the
floor, lifting the torso into a sitting position from a supine position in 1 min [2,3].

Results and conclusions. Based on a comparative analysis of the level and pace of morphofunctional development
and preparedness, it was revealed that the indicators of morphofunctional status and physical fitness differ significantly
among boys aged 6 and 7, 7 and 8; the greatest increase in physical fitness with the priority of speed-strength qualities and
endurance is typical for the period from 6 to 7 years, with a decrease in rates in the period from 7 to 8 years on average twice
against the background of relatively uniform and lower rates of annual changes in morphological and functional indicators.
The results obtained indicate that the standards of physical fitness for boys of age groups of 6, 7 and 8 years old, character-
ized by normal physical development, should be developed for each age group, taking into account the greatest coverage

of territorial variability.

Keywords: physical fitness, physical development, boys, 6-8 years old.

Introduction. Improving the physical fitness of
children is one of the main tasks of the state in the
field of physical culture and sports. The leading tools
for assessing the physical fitness of children aged 6
to 8 years are regulatory requirements that differ in
the systems of categorical assessments and the list of
tests in the practice of physical education and the GTO
complex (I stage), which generally updates the devel-
opment of a unified assessment system [2-3, 6].

The development of physical fitness standards for
children of senior preschool and primary school age
obviously faces the heterochrony of the processes of
growth and functional development as the basis for the
development and manifestation of physical qualities [7].
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Objective of the study was to identify the relation-
ship between the morphofunctional status and physi-
cal fitness in modern boys aged 6-8 years.

Methods and structure of the study. The work
used standardized methods for assessing physical
development and physical fitness. The morphofunc-
tional status was determined using the methods of
anthropometry, caliperometry, spirometry, pulsom-
etry and tonometry [1, 4]. Physical fithess was as-
sessed based on the results of test tasks performed
in the field of physical education and VFSK “GTO”:
30 m run; shuttle run 3 10 m (s); 6-minute run (m);
standing long jump with two legs (cm); standing for-
ward bend (flexibility, cm); carpal dynamometry, flex-
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ion and extension of the arms in an emphasis lying on indicators has a mosaic character, determined, among
the floor, lifting the torso into a sitting position from a  other things, by chance and a small number of sam-
supine positionin 1 min [2, 3]. ples. However, the data obtained for all the considered
In order to determine the actual limits of the vari- subjects of the Russian Federation are characterized
ability of the main physical qualities according to a by average values of total body sizes, with individual
single comprehensive program, 725 boys of 6-8 years  variability from low to high in accordance with the uni-
old with different motor activity were examined (41.8% fied interregional standards for the physical develop-
- athletes; game, cyclic, complex coordination sports ment of children and adolescents [5]. In this regard,
and wrestling; experience of training - 0, 8-1.5 years the combined age groups were considered as a model
old), living in the territories of the Central Federal Dis- of the variability of the indicators of the physical de-
trict (Moscow, Yaroslavl), the North-Western Federal velopment of boys aged 6-8, potentially reflecting the
District (Saint Petersburg), the Southern Federal Dis- variability of the development of physical fitness.
trict (Volgograd), the North Caucasian Federal Dis- Analysis of the data of the generalized groups of
trict ( Stavropol Territory), Far Eastern Federal District boys showed for the most part a statistically signifi-
(Khabarovsk), Far North (Yakutia, Churapcha village). cant and regular age-related change in the indica-
The filling of the combined age groups is 226-250 tors of morphofunctional development and readiness
people. The examinations were carried out with the (Table 1). Attention is drawn to the growth rates of
consent of the parents. indicators of various properties. In the period from 6
Results of the study and their discussion. Apre- to 7 years, indicators of physical development on av-
liminary analysis of the physical development of boys erage increase by 4.6%, physical fitness - by 14.0%;
aged 6-8 showed that the age-territorial variability of the highest growth rates are characteristic of body

Table 1. Morphofunctional status, physical fitness of boys aged 6-8 and the level of statistical significance
of intergroup differences
6 years (n=226) | 7 years (n=249) | 8 years (n=250) t- Student’s criterion*

Morphofunctional status

Body length, cm 118,3 | 4,40 123,8 | 4,38 129,9 5,00 -11,30 | -11,37 | -21,32
Body weight, kg 21,6 14,95 24,5 16,78 28,1 21,42 -8,58 -7,66 -14,43
BMI, kg/m? 15,4 10,32 16,0 11,81 16,6 14,64 -3,71 -3,05 -6,30
Chest girth, cm 58,0 5,66 60,4 6,66 63,0 8,63 -6,99 -6,09 -12,00
Muscle mass,% 41,5 8,96 41,9 9,16 43,2 9,75 -1,00 -3,69 -4,58
Fat mass, % 14,8 37,36 15,0 34,13 17,2 41,34 -0,45 -3,94 -4,07
VC, | 1,3 23,85 1,5 26,00 1,7 28,82 -4,50 -5,28 -9,36
Heart rate, beats/min 92,7 14,48 88,7 14,86 86,1 15,12 3,12 2,20 5,24
ADS, mm Hg Art. 101,0 | 10,29 | 104,1 | 12,11 | 104,2 9,78 -2,82 -0,14 -3,33
ADD, mm Hg Art. 64,8 14,77 66,9 18,27 66,5 12,38 -2,12 0,50 -2,08
Physical fitness
30Mm,s 7,7 11,56 7,0 11,71 6,8 11,91 6,27 2,68 8,79
shuttle run 3x10m, s 11,1 10,90 10,3 10,00 9,9 10,40 7,26 4,91 11,90
Standing long jump, cm 111 15,86 123 14,15 130 13,62 -7,28 -4,81 -11,85
Flexion and extension of
the arms in emphasis lying 11,2 80,63 13,5 70,30 14,0 70,86 -2,06 -0,36 -2,31
on the floor, quantity
Ej")si:]”eg;g; Eg:,y(;lz‘;r:tft‘y 185 | 6362 | 232 | 47,07 | 260 | 4273 | -342 | -221 | -532
Brush strength, kg 7,0 34,57 8,4 34,64 9,9 29,49 -5,30 -5,28 -10,69
Brush strength, % 32,2 32,02 34,5 30,67 35,6 28,40 -2,18 -1,13 -3,30
6-minute run, m 752 25,94 877 19,49 974 15,83 -6,59 -6,17 -12,67
Standing forward bend, cm 3,2 150,63 3,5 158,29 3,4 177,65 -0,69 0,20 -0,44

— p =0.05 with t-test =1.96
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Table 2. Factor structure of the complex of indicators of the morphofunctional status and physical fitness of
boys aged 6-8 years with different physical activity

6 years | 7 years | 8 years

1st factor
30 mrun -.868 Running 6 minutes -.870 Body mass 912
Lifting the torso .860 30 m run .835 Chest girth .821
Flexion and extension of the .840 long jump -.820 BMI .738
arms in the lying position
Shuttle run -.780 Shuttle run .799 Body length .720
Running 6 minutes 779 Lifting the torso -.781 - -
Percentage of total variance 20,0 23,0 21,0

2nd factor
Body mass .950 Body mass 971 Lifting the torso -.842
Chest girth .830 Chest girth .872 long jump -.786
Body length 762 BMI .840 Running 6 minutes -.750
BMI .700 Body length, cm .676 Flexion and extension -.688

of the arms in the lying
position

Percentage of total variance 17,7 18,1 18,8

3rd factor
Brush strength, kg .932 Brush strength, kg .941 Brush strength, kg 916
Brush strength, % .907 Brush strength, % .824 Brush strength, % .822

) ) Flexion and extension of the .702 Fat mass, % -776
arms in the lying position

Percentage of total variance 14,3 15,8 18,5

4th factor
ADS -.921 heart rate -.760 ADS .861
ADD -.908 Fat mass, % .706 ADD .855
Percentage of total variance 10.6 10.7 10.9

5th factor
Standing forward bend -.781 ADS .929 | Standing forward bend -.806
heart rate -.701 ADD .864 - -
Percentage of total variance 10.5 10.4 7,1

weight (13.4%), indicators of strength fitness of the
muscles of the trunk and arms (20.1-25.4%), endur-
ance (16.6%); the smallest - for muscle and fat mass
(1.0-1.4%).

In the period from 7 to 8 years, the rate of change in
morphological and functional indicators, on average,
slightly increases to 5.5%; indicators of physical fit-
ness more than double (up to 6.7%) reduce the pace
of development; the highest growth rates are typical
for body weight (14.7%), hand strength (20.0%) and
endurance in a 6-minute run (11.8%), as well as for fat
mass (14.7%); the smallest, in some cases negative,
changes are characteristic of flexibility (-2.9%); indi-
cators of heart rate and blood pressure (-2.9-0.1%).
The limits of variability (V, %) of morphological and
functionalindicatorsincrease at the age of 6 to 8 years,
most of the physical fitness indicators decrease.

The relationship between indicators of morpho-
functional status and physical fitness in groups of
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boys aged 6-8 was assessed based on the results of
factor analysis (Table 2). In each of the groups, five
factors were identified that describe 72.1-78.0% of
the total variance. The first factors with the largest
percentage of the total variance in the 6 and 7 year old
groups reveal the priority of the variability of physical
fitness, in the 8 year old group - the total body size; at
the age of 6, the leading indicators are the manifesta-
tions of speed and strength readiness of the muscles
of the trunk and the girdle of the upper extremities; at
7 years old - endurance, speed and strength training
of leg muscles. The second factors, on the contrary, in
groups of 6 and 7 years old combine indicators of total
body size with a general priority of the significance of
body weight; in the 8-year-old group - a set of indica-
tors of physical fithess: speed-strength fitness of the
muscles of the trunk and legs, endurance. The content
of three to five factors in all age groups demonstrates
relatively autonomous variability in hand strength and
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flexibility; BP and heart rate.

The processes of growth, functional formation and
development of the physical qualities of boys in the
period from 6 to 8 years are characterized by age het-
erochrony due to endogenous and exogenous factors,
including the passage of the first half-growth jump,
age-related features of quantitative and differentia-
tion changes, differences in the means and methods
of physical education in preschool institutions and el-
ementary grades of school institutions [7].

Conclusions. Indicators of morphofunctional sta-
tus and physical fitness are statistically significantly
different in boys aged 6, 7 and 8, they change het-
erochronously. Annual changes in morphological and
functional indicators are relatively uniform in the pe-
riod from 6 to 8 years, indicators of physical fitness
increase most pronouncedly in the period from 6 to 7
years, with a decrease in the growth rate by half in the
period from 7 to 8 years.

Age characteristics of indicators of morphofunc-
tional status and physical qualities in boys in the pe-
riod from 6 to 8 years are relatively independent. Hand
strength, flexibility, blood pressure and heart rate are
characterized by autonomous variability.

Physical fitness standards for boys of age groups
of 6, 7 and 8 years, characterized by a normal course
of physical development, should be developed for
each age group, taking into account the greatest cov-
erage of territorial variability.

The work was carried out within the framework of
the state task of the Federal Scientific Center of Physi-
cal Culture and Sport (VNIIFK) No. 777-00005-21-00
(subject code No. 001-21/1).
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Abstract

Objective of the study was to develop a digital tool for the rapid implementation of functional diagnostics and further
recommendations on physical culture.

Methods and structure of the study. A mobile application in the form of an online calculator made it possible to digi-
tize the following existing formulas: the coefficient of endurance of the cardiovascular system, the level of regulation of the
cardiovascular system, the vital index, the Skibinski circulatory-respiratory coefficient, the body mass index, the vegetative
Kerdo index, the index of functional changes circulatory systems. And also to assess the level of motor activity of students
of the Plekhanov Russian University of Economics (279 people, February 2022).

Results and conclusions. Diagnostics with the help of a digital tool revealed the optimal indicators of body mass index,
physical activity of students below the physiological norm. At the same time, low values of VC, the level of regulation of the
cardiovascular system, the vital index and the index of the functional capabilities of the circulatory system in young men
were determined. AlImost none of the index revealed high, above average and average values, except for the coefficient
of endurance of the cardiovascular system in young men. In this regard, the importance of regular physical activity, "infor-
mal participation” in sports, organization of competitions "For all" (General physical training, billiards, tug of war), master
classes using digital technologies are noted. Thanks to the developed application, efficiency, interactivity, personality-ori-
ented orientation of teaching in physical culture and sports at the university was achieved. Undoubtedly, this digital service
aroused high interest among the target student audience, it meets the requirements of the digital educational ecosystem
for Physical Culture and Sports at the university.

Keywords: online calculator, express assessment of the functional state, digital support of physical education, physical
education of students.

Introduction. The presentation of the concept of
development in modern society is largely identified
with digital transformation and global information
challenges [6]. The strategy of working with the digital
generation should be based on traditional educational
processes that integrate modern technological
capabilities of both the teacher himself and the
student living in a perfect digital reality. In this regard,
its significant transformation is in demand, the result
of which is the formation of a new digital educational
process [5].

Digital technologies in the new information society
act as a mechanism for achieving educational goals
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and objectives. Such technologies in the educational
process in physical culture and sports at the university
are aimed at increasing the means of informatization
and communication, developing educational platforms,
new ways of independent physical education and
sports, means of operational control of the physical and
functional state, rethinking the type and presentation
of information, creating a new system knowledge
[2,7]. It is necessary to integrate information, both
on conventional and modern media, computer
technologies, information systems, work technologies
and databases [3,4,8]. However, at present, there are
notenough moderndigitaltools, services (mechanisms)
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to solve educational, health-improving, organizational
and managerial tasks according to physical culture and
sports in a mobile, remote, operative, automated way.
Objective of the study was to develop a digital tool
for the rapid implementation of functional diagnostics
and further recommendations on physical culture.
Methods and structure of the study. The
content of the mobile application “Online calculator
of the functional state and body mass index” contains
not only the revealed result for eight indicators
and the norm values, but also methodological
recommendations for each index, as well as the
“Statistics” section for monitoring the dynamics of the
functional state and body mass index . The Summary
section displays all eight values, summarizing the
diagnosis. The online calculator is distinguished by its
complex nature, ease of use, concise interface and
promptness of diagnostics (Figure 1, 2).
https://play.google.com/store/apps/
details?id=com.vendetta.online_calculator

Main page of the online calculator
functional status and body mass index

Section «Indices» and guidelines

Summary section (all 8 indicators)

Figure 1. Structure of the online calculator

&
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QR Code for Apple

Figure 2. Interface, “icon” and QR code (Android,
Apple) of the mobile application

Resource support for assessing the functional
state is minimal, in the form of a tonometer,
scales, stadiometer and spirometer. To build an
online calculator program, the Dart programming
language, Android Studio computer programs, Flutter
Framework, the program size is 19.9 MB. The mobile
application is designed in such a way that all the results
of the functional state, body mass index and level of
physical activity are stored on the server, which will
allow you to create a database of the studied indices,

taking into account the gender and age of users.

With the help of the developed online calculator,
the level of motor activity of students of the Russian
University of Economics was assessed. G.V. Plekhanov
(279 people, February 2022).

Results of the study and their discussion. The
study showed (279 people, February 2022) that the
body mass index for both boys (22.7 c.u.) and girls
(20.9 c.u.) is within the normal range (Table 1).

The level of physical activity in boys was 9035
steps, in girls - 7542 - “a somewhat active lifestyle or
a somewhat active work.” The applied classification of
the level of motor activity (E. Masi, James E. Peterman,
Leonard A. Kaminsky, 2019) [8], where motor activity is
<5 thousand steps per day - the so-called “Sedentary
work”; 7.5-9.9 thousand steps per day - “Somewhat
active work”; 10-12 thousand steps - “Active lifestyle”;
over 12.5 thousand steps - “Very active lifestyle.” At
the same time, the physiological norm of 10 thousand
stepsis notrealized by young men and especially girls.

The coefficient of endurance of the cardiovascular
system (the norm is 16 c.u.), determined by the
formula ce (H';;O) , where HR - heart rate (bpm), PP
- pulse pressure (mm Hg), showed an increase in the
cardiovascular system in young men, the result was
13.8 conventional and the weakening of the activity
of girls - 20.5 conventional units. The most common
result (Mo) in girls was 24.1 conventional units, for
young men - 9.5 conventional units. (Table 1). The
revealed level of regulation of the cardiovascular
system causes concern. So, in boys the result was
100.5 conventional units, for girls - 93.3 conventional
units, while 81-90 is the “average” level of regulation,
91-100 is “below average”, and 101 and above
conventional units — “low” value. The value of the
“double product” correlates with the value of the
maximum oxygen consumption, so the lower the
value, the higher the physical performance. The values
for young men are on the border of the level of “below
average” and “low”, while a high standard deviation
was revealed.

It should be noted that the most common result of
blood pressure in young men is 134/66 mm Hg, the
average heart rate is 80.2+17.5 beats/min. In girls,
the level of CVS regulation is “below average”, while
the most common result of blood pressure is 115/74
mm Hg, the average heart rate is 84.2+13.7 beats/min
(Table 2).

The norm of the vital index is 53-61 ml / kg, if the
indicator is less, then this may indicate a lack of vital
capacity of the lungs, or overweight. In the study,
the life index in boys was 37.8£14.7 ml/kg, in girls it
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Table 1. Online calculator in the study of functional status and body mass index (February 2022)

Indicators

Youths (n=136) Girls (n=143)

M, (fashion)

M, (fashion)

Body mass index (norm 18.5-24.9 c.u.) 22,74,2 23,1 20,93,6 19,0

The level of physical activity (number of steps) 9035,25 10 000 7542,52 10 000
2710 2313

Endurance coefficient of the cardiovascular system 13,85,9 9,5 20,59,7 241

(c.u.) (norm 16 c.u., less than 16 - strengthening,

more than 16 - weakening of the cardiovascular

system)

Level of CVS regulation (c.u., «double product») 100,533,0 132,0 93,321,7 83,9

81-90 - medium; 91-100 - below average; 101 and

above - low value

Life index (ml/kg) (norm 53-61 ml/kg) 37,814,7 40,0 36,115,9 36,6

Circular-respiratory Skibinski coefficient 25,213,0 26,0 16,98,3 285

(<5 c.u. - very bad, 5-10 - unsatisfactory, 10-30 -

satisfactory, 30-60 - good, > 60 - very good)

Kerdo vegetative index (c.u.) (norm 0 conventional -10,542,6 15,7 7,3922,5 1,33

units, from -15 to +15 balance of sympathetic and

parasympathetic influences)

Index of functional capabilities of the circulatory 3,649,2 2,38 2,10,26 2,24

system (c.u.)

(2.6-3.09 - sufficient functional indicators, more than

3.09 - insufficient opportunities)

was 36.1+15.9 mi/kg. low values of the vital index
are due to insufficient level of VC (Table 2), which in
boysisonly 3171.19% 594.5 ml, in girls - only 2370.8%
397.2 ml. The Stange’s test of the male group of the
studied - only 69.5 s., in the female group - only 53.8
s. In this regard, the importance of regular physical
activity, including low-intensity physical activity,
“informal participation” in sports, organization of “For
All” competitions (general physical training, billiards,
tug of war), master classes using digital technologies
is noted.

Circular-respiratory coefficient Skibinski (c.u.),
which determines the reserves and endurance of the
respiratory and cardiovascular systems, was found to
be at a satisfactory level in young men - 25.2 + 13.0

conventional units, ingirls - 16.9 =8 ,3 - “satisfactory”.
The result “excellent” was not revealed in any of the
subjects.

Let us analyze the result of the index of functional
capabilities of the circulatory system. With an indicator
of 3.09 conventional units insufficient capabilities
of the circulatory system are observed, the result
indicates the presence of pronounced deviations
in the adaptation processes. In the studied group of
boys, the value was 3.64 conventional units, in girls the
result was better - 2.1 conventional units— sufficient
functionality of the circulatory system.

Diagnostics revealed optimal body mass index,
physical activity below the physiological norm. At the
same time, low values of VC, the level of regulation

Table 2. Indicators of physical development and functional state of the cardiovascular system

Indicators

Youths (n=136)

Girls (n=143)

M, M, (fashion)
(fashion)

Body length (cm) 181,42 6,6 180 167,345,3 165
Body weight (kg) 75,19 12,1 74,5 57,64 7,2 50,0
Vital capacity of the lungs (VC) (ml) 3171,19594,5 3000 2370,8397,2 2500
Stange test (s.) 69,52 25,1 90,0 53,81 15,2 45,0
Heart rate beats/min 80,24 17,5 81,0 84,27 13,7 83,0
BP (mm Hg) 124,918,1/70,2 9,9 134/66 111,6 14,3 /72,7 8,6 115/74
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of the cardiovascular system, the vital index and the
index of the functional capabilities of the circulatory
system in young men were determined. Virtually none
of the index revealed high, above average and average
values, except for the CVS endurance coefficient in
young men.

Conclusions. All subjects were given individual
recommendations, it was also recommended to
increase physical activity up to 10-12.5 thousand
steps, increase aerobic load, while monitoring heart
rate and blood pressure, as well as training in the gym
two to three times a week with low-intensity loads.
Along with this, connect applications in the “fitness
and health” category, online calculators for nutrition
and water consumption.

Thanks to the developed mobile application in the
form of an online calculator, efficiency, interactivity,
and a personality-oriented orientation of training in
physical culture and sports at the university were
achieved.

References

1. Averyasova Yu.O., Eroshin M.D. Ispolzovaniye
tsifrovykh tekhnologiy, kak metodov issledo-
vaniya v trenirovochnom protsesse [Using digital
technologies as research methods in the train-
ing process]. Sovremennyy trening i kouching:
novyye vozmozhnosti v biznese i obrazovanii.
[Modern training and coaching: new opportu-
nities in business and education]. Proceedings
conference. 2021. pp. 72-75.

2. Andryushchenko L.B., Akhmetov I.l., Aksenov
M.O. et al. Gandbol: tsifrovyye i geneticheskiye
tekhnologii v sisteme sportivnoy podgotovki
[Handball: digital and genetic technologies in
the system of sports training]. Moscow: Plekh-
anov Russian University of Economics publ.,
2022. 367 p.

3. Andryushchenko O.N., Averyasova Yu.O., Kon-
drakov G.B. et al. Innovatsionnyye metody kon-
trolya spetsialnoy podgotovki basketbolistov
[Innovative methods of control of special train-
ing of basketball players]. Aktualnyye problemy,
sovremennyye tendentsii razvitiya fizicheskoy
kultury i sporta s uchetom realizatsii natsion-
alnykh proyektov [Actual problems, modern
trends in the development of physical culture
and sports, taking into account the implementa-

10.

11.

tion of national projects]. Proceedings national
scientific-practical conference with international
participation. Moscow, 2021. pp. 909-918.
Bikmulina A.R., Fazleeva E.V. Primeneniye dis-
tantsionnykh obrazovatelnykh tekhnologiy po
distsiplinam «Fizicheskaya kultura» i «Elektivnyye
kursy po fizicheskoy kulture i sportu» [The use
of distance learning technologies in the disci-
plines “Physical culture” and “Elective courses in
physical culture and sports”]. lzvestiya Tulskogo
gosudarstvennogo universiteta. Fizicheskaya
kultura i sport. 2020. No. 3. pp. 12-20.
Weindorf-Sysoeva M.E., Fatkullin N.Yu., Sham-
shovich V.F. et al. Sovershenstvovaniye protse-
dury reytingovaniya vuzov po urovnyu razvitiya
elektronnogo obucheniya [Improving the pro-
cedure for rating universities in terms of the de-
velopment of e-learning]. Vestnik Tomskogo
gosudarstvennogo universiteta. 2018. No. 437.
pp. 165-170.

Matinyan A.O. Obrazovaniye v epokhu tsifrovi-
zatsii [Education in the era of digitalization].
Vestnik Bishkekskogo gumanitarnogo univer-
siteta. 2019. No. 3 (49). pp. 60-62.

Uvarov AYu., Gable E., Dvoretskaya I.V. et al.
Trudnosti i perspektivy tsifrovoy transformatsii
obrazovaniya [Difficulties and prospects of digi-
tal transformation of education]. Moscow: Vy-
sshaya shkola ekonomiki publ., 2019. 343 p.
Shvab K. Chetvertaya promyshlennaya revolyut-
siya [The fourth industrial revolution]. Shvab K.
[transl]. Moscow: Eksmo publ., 2018. 285 p.
Shutova T.N., Yakuts E.I., Rybakova E.O. Oso-
bennosti sozdaniya onlayn-kursov po fizich-
eskoy kulture i sportu [Features of creating
online courses in physical culture and sports].
Uchenye zapiski universiteta im. P.F. Lesgafta.
2020. No. 12 (190). pp. 297-301.

Artamonov D.V., Osipova E.B., AveryasovaYu.O.,
Shutova T.N., Lubyshev E.A. Preimushchestva
kiokushinkay karate dlya studentov biznes-shkol
[Enefits of kyokushinkai karate for business
school students]. Teoriya i praktika fizicheskoy
kultury. 2019. No. 11. p. 14.

Masi E., James E. Peterman, Leonard A. Kamin-
sky. The Health Benefits of a Pedometer -Based
100,000 Steps. Journal of Science in Sport and
Exercise. 2019. Vol. 1. No. 2. pp. 176-183.

Theory and Practice of Physical Culture | teoriya.ru | July | Ne7 2022



MOTOR ACTIVITY OF THE POPULATION &£

7

Influence of physique on the physical fitness
of pedagogical university students

UDC 796.011.3

Corresponding author: boafitness@mail.ru

Abstract

PhD, Associate Professor O.A. Bogdanov'

Dr. Biol., Professor E.N. Komissarova?

Dr. Hab., Professor L.L. Tsipin®

Dr. Hab., Professor A.V. Samsonova?

'"The Herzen State Pedagogical University of Russia, St. Petersburg
2St. Petersburg State Pediatric Medical University, St. Petersburg
SLesgaft National State University of Physical Education,

Sports and Health, St. Petersburg

Objective of the study was to determine the dependence of the level of physical fitness of male students of a peda-

gogical university on the indicators of physique.

Methods and structure of the study. The experiment involved 43 first-year students of The Herzen State Pedagogical

University of Russia at the age of 18-20 years, classified for health reasons to the main and preparatory medical groups.
Body length and weight, body mass index, and percentage of body fat were measured as indicators of physique, which was
calculated according to a standard method based on the thickness of skin-fat folds. The following tests were used to assess
physical fitness: running 60 and 3000 m, pulling up on a high crossbar, lifting legs to the crossbar from a hanging position,
long jump from a place, bending forward while standing on a gymnastic bench. Testing and measurement of physique indi-
cators were carried out at the end of the second semester.

Results and conclusions. It was found that the body mass index of students is normal, and the percentage of fat in
the body is above the norm (22.9%1.1%). It follows from this that when determining the compliance of body weight with the
norm, the calculation of only the body mass index is insufficient - it is also necessary to take into account body composition.
The test results showed the average level of students’ physical fitness. Physique indicators significantly affect the results of
tests that evaluate the speed and strength abilities of students. In this case, the correlation coefficient ranges from -0.61
to 0.52, with body fat having the greatest effect. However, the correlation of physique indicators with the results of tests for
endurance, speed-strength abilities and flexibility turned out to be unreliable (p>0.05). The regularities obtained can serve
as a basis for the development of physical culture programs for students, taking into account the need to correct the body

composition of those involved.

Keywords: students, physical fitness, physique, total body dimensions, body composition.

Introduction. Specialists involved in research in
the field of physical culture have recently noted a sig-
nificant decrease in the level of physical fitness of stu-
dents of higher educational institutions of the Russian
Federation [4, 6]. One of the main components of a
person’s physical fitness is the degree of development
of basic physical qualities, which are assessed by
means of generally accepted tests. In the specialized
literature there is evidence that there is a relationship
between the level of physical fitness and the physique
indicators of students of technical universities [7]. The
same relationship was found for women of different
ages during physical exercises [8]. It is appropriate to
assume that such a relationship is also characteristic
of other contingents of students, in particular, stu-

hitp://www.tpfk.ru

dents of pedagogical universities. Identification of the
factors that have the greatest impact on the level of
physical fitness of students would make it possible to
make adjustments to the curricula and programs on
the subject “Physical Culture and Sports” for universi-
ties of various profiles.

Objective of the study was to determine the de-
pendence of the level of physical fitness of male stu-
dents of a pedagogical university on the indicators of
physique.

Methods and structure of the study. The study
involved 43 young men - first-year students of various
faculties of the The Herzen State Pedagogical Uni-
versity of Russia. All of them, for health reasons, were
assigned to the main and preparatory medical groups
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and were engaged in physical culture in the group of
general physical training. The age of the subjects at
the time of the study was 18-20 years. Testing of phys-
ical fitness and measurement of physique indicators
were carried out at the end of the second semester.

The level of physical fitness of students was deter-
mined on the basis of six tests widely used in practice:
running 60 and 3000 m, pulling up on a high crossbar,
raising legs to the crossbar from a hanging position,
long jump from a place, bending forward while stand-
ing on a gymnastic bench with lowering hands below
support level.

The students were tested under standard condi-
tions after a warm-up. Running for 60 and 3000 me-
ters was held at the stadium, the rest of the testing
took place in the gym. In the long jump from a place,
the best result of three attempts was counted.

Measurement of the total body dimensions of the
subjects (body length and weight) was carried out us-
ing a medical stadiometer and scales. The percent-
age of body fat, which is an important characteristic of
body composition, was determined from a nomogram
based on measuring the thickness of two skin-fat
folds: on the inner side of the lower leg and the outer
side of the shoulder [10]. Measurements were made
using a Lange caliper. This method, characterized by
sufficient simplicity and accuracy, has become wide-
spread with mandatory testing of students in a number
of foreign countries. In addition to body fat content,
body mass index (BMI) was calculated.

Experimental data were processed using the SPSS
24.0 statistical package.

Results of the study and their discussion. In Ta-
ble 1 shows the average values of physique indicators
and the results of testing students.

As can be seen from Table 1, the obtained values
of the length and weight of the body of students are
generally consistent with the data of other special-
ists [3,5]. The students’ BMI is normal. At the same
time, the percentage of fatin the body turned out to be
above the norm, which, according to most research-

Table 1. Total dimensions, body composition and test results of students,
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Body weight,
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178,2+0,9 66,7+ 1,0 (21,0+0,9|22,9+1,1|8,5+0,2| 14.27,7£ 18,3 | 9,3+ 0,9

ers, ranges from 10 to 20% for young people of this
age. The fact of excess fat content in the body of male
students is also stated by other authors [7]. This al-
lows us to conclude that, as we have already indicated
[2], when determining whether the body weight is nor-
mal, the calculation of BMI is insufficient. It is neces-
sary to take into account the composition of the body,
that is, the ratio of fat and muscle tissue in the body.

The results of students’ physical fithess tests on
average correspond to 2.5 points on a five-point scale
proposed by the Physical Education Program for uni-
versities [9], which can be assessed as an average
level. The data obtained basically coincide with the re-
sults of similar studies conducted with the same con-
tingent of students in other universities of the country.
Although there are differences, due, in our opinion, to
the different conditions in which testing was carried
out [1].

To determine the relationship between the phy-
sique indicators and the test results of students, the
correlation coefficients presented in Table 2 were cal-
culated.

Analyzing the data in table 2, we can conclude that
the body length of male students does not significant-
ly affect the results shown in most tests that assess
their physical fitness (p>0.05). A weak negative cor-
relation is noted only with such an indicator as raising
the legs to the crossbar in the hang, which is consist-
ent with the data obtained by O.l. Ponomarev and P.P.
Sivashchenko [7]. The body weight of the subjects af-
fects the results in the 60 m run and in lifting the legs to
the crossbar in the hang. The higher the body weight,
the worse the results shown by those involved in these
tests.

BMI significantly affects only the result in the
60-meter run. At the same time, there is an average
correlation between the body fat content and the re-
sults in the 60-meter run, pull-ups on the bar and lift-
ing the legs to the bar in the hang. Despite the fact
that, as follows from the calculations, body weight
and the percentage of body fat are interconnected

+

(n=43)

3

3000 m run,
min, s
Pull-ups on the
bar,number of
number of times
Standing long
jump, cm
Standing
forward bend,
cm

233,9+ 3,1 7,9£0,7
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Table 2. Correlation coefficients between total sizes, body composition and test results of students (n=43)
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Body length, cm 0,16 -0,07 -0,27 -0,34~% 0,02 -0,21
Body weight, kg 0,52** 0,21 - 0,25 -0,37* 0,01 0,09
BMI 0,47** 0,25 -0,11 -0,22 0,01 0,22
% fat 0,52** 0,24 -0,51** -0,61** - 0,26 0,05

* p<0,05; ** p<0,01

(r=0.52), the results of tests characterizing the physi-
cal fitness of students are largely determined by the
content of body fat.

It is noteworthy that all the considered indicators of
the students’ physique are not significantly related to
the results in the 3000-meter run, standing long jump
and standing forward bend. Standing long jump, un-
like another test that characterizes speed and speed-
strength abilities - 60-meter running, is largely deter-
mined by technique and possible performance errors
(insufficient torso tilt during repulsion, premature
lowering of the legs, etc.). This can explain the lack
of connection between his result and physique indica-
tors.

Conclusions. The results of the study allow us to
conclude that when determining the compliance of
body weight with the norm, the calculation of BMI is
insufficient, it is also necessary to take into account
the composition of the body, that is, the ratio of fat
and muscle tissue in the body. The level of physical
fitness of young students of the first year of a peda-
gogical university at the end of the second semester
can be estimated as average. Physique indicators
such as body length and weight, body mass index
and body fat percentage affect to varying degrees
the results of tests evaluating students’ speed and
strength abilities, but their relationship with the re-
sults of endurance tests, speed and strength abilities
and flexibility is unreliable. The information obtained
should be taken into account when developing physi-
cal education programs for students, and they should
be focused, in particular, on reducing the percentage
of body fat.
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Abstract

Objective of the study was to reveal the features of the formation of students’ health protection competence in the
context of social and professional problems.

Methods and structure of the study. Empirical work was carried out on the basis of the Baltic Federal University. A
diagnostic study was conducted with first and fourth year students using the questionnaire method, questionnaires "In-
dex of attitudes towards health and a healthy lifestyle”, "Attitudes towards health", which allow measuring the formation
of structural components of the health saving competence.

Results and conclusions. The results of the diagnostics made it possible to note common features in the formation
of the cognitive and emotional components. The indicators of the formation of the behavioral component reflected irregu-
lar activity in maintaining a healthy lifestyle in the majority of respondents. The peculiarities of the formation of students’
health saving competence are determined by their attitude to health as a necessary condition for successful professional

activity and unwillingness to make efforts in this direction.

Keywords: educational space of the university, students, health, health saving competence.

Introduction. The situation that has developed in
education is due to the fact that as a result of mas-
tering the educational program, a graduate of the uni-
versity should be formed by a comprehensive set of
competence. In relation to our study, special interest
is the competence of the health of students.

With the essential characteristic of this compe-
tence, the student is the totality of value-semantic
orientations, health-saving knowledge, skills that de-
termine the emergence of experience of their own
health-saving activities [4, p. 261]. One of the condi-
tions ensuring the formation of this type of compe-
tence is considered by the health-saving space of the
university. This space, in turn, has potential opportuni-
ties to increase students’ satisfaction with training at
the university [1, p. 28].

Studies by A.P. Lobanova, N.V. Drozdova, I.I.
Kapalygina, A.B. Gray make it possible to distin-
guish the following components of the compe-
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tence of health -saving: possession of knowledge
of the content of competence; experience of com-
petence; attitude to the content of competence;
Emotional-first regulation of the manifestation of
competence and readiness for the manifestation
of competence [2, 3].

Objective of the study was to reveal the features
of the formation of students' health protection compe-
tence in the context of social and professional prob-
lems.

Methods and structure of the study. The work
was carried out on the basis of the Immanuel Kant
Baltic Federal University. The respondents were 87
first-year students (16-18 years old) and 44 fourth-
year students of humanitarian and pedagogical areas
of training. The diagnostics was carried out using the
author's questionnaire, focused on determining a per-
son's competence in the field of health, and the ques-
tionnaires "Index of Attitude to Health and a Healthy
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Lifestyle” (S. Deryabo, V. Yasin), "Attitude to Health
(R.A. Berezovskaya).

Results of the study and their discussion. The re-
sults of the first stage of the pilot study showed that a
healthy lifestyle was noted as an important life value
by the majority of respondents - 91.9%, and almost all
students (97.7%) believe that health is a key factor in
successful professional activity.

The following reasons were indicated as the rea-
sons for a healthy lifestyle: the desire to be beautiful
- 80.4%; the need to lose weight - 57.4%; the need for
physical activity - 82.7%; the desire to expand the cir-
cle of contacts - 45.9% and the requirements of mod-
ern fashion - 34.4%.

Some of the questions in the questionnaire re-
flected the attitude of first-year students to the state
of their health. Interest in the problems of their health
and a healthy lifestyle among the majority of students
(81.6%) is manifested sporadically. When answering
the question about assessing the state of their health,
the results were as follows: 58.6% rated their state
of health as "excellent”, 28.7% - as "good”, 12.6% -
"satisfactory”.

As regular classes, physical culture classes at the
university (63.2%) and sports sections (36.7%) were
noted. Walking with friends, going in for sports, go-
ing to the cinema, theater, and clubs were the most
frequent types of leisure activities. 80.4% of the re-
spondents answered that they do nothing specifically
to maintain their health. The answer was unanimous
about the need for a positive emotional mood in the
classroom for any physical activity and in the issue of
maintaining a healthy lifestyle (98.8%).

Diagnostics confirmed that a system of individual
values is formed at the student stage. In the future,
significant changes in the existing system of values
occur only under the influence of significant changes
(a change in the type of activity, illness, etc.).

At the next stage, the diagnostics of the formation
of the components of health protection competence
was carried out. Respondents were divided into two

experimental groups: EG-1 included first-year stu-
dents receiving humanitarian education, EG-2 - first-
year students of pedagogical training.

The results of diagnosing the level of formation of
the components of health protection competence al-
lowed us to draw qualitative conclusions. Possession
of knowledge of the content of competence in both
groups was manifested in the following: the absence
of bad habits, physical education and sports, rational
nutrition, various procedures to maintain their health.
Only among the respondents of EG-2 there were re-
sults close to the value understanding of health as suc-
cess in various activities. The experience of manifes-
tation of competence, as its structural component, is
reflected through personality-oriented actions: physi-
cal training at the university, targeted visits to sports
clubs, avoidance of situations that harm a healthy life-
style, and the fight against bad habits. The scores in
both groups did not differ significantly.

The results of the formation of attitudes towards
the content of competence in the two groups showed
that at the value level, health is next to material values,
these types of values occupy the top positions. Indi-
cators of the formation of emotional-volitional regula-
tion reflected low values: weak activity in the organiza-
tion of conscious work to preserve health, insufficient
emotional response to actions to preserve health. The
greatest differences in indicators were observed in the
component of readiness to demonstrate competence,
which we can explain by the peculiarities of preparing
students for future professional activities.

Summing up the results of this stage of the study,
we can note the common features in the four formed
components of health protection competence: stu-
dents demonstrated knowledge of the main risk fac-
tors in the field of health, knowledge of the main ways
to strengthen it. At the emotional level, health occu-
pies a high position in the hierarchy of values, a healthy
lifestyle is noted as the most important life value, but
there are no stable positive emotions in relation to this
value. At the behavioral level, most of the respondents

Comparative analysis of the results of the formation of components of health protection competence

Components

Formation
indicators (EG-2)

Formation
indicators (EG-1)

1. Possession of knowledge of the content of competence 7,9 8,7
2. Experience in the manifestation of competence 6,0 6,7
3. Attitude to the content of competence 7,1 8,0
4. Emotional-volitional regulation 4.1 4.5
5. Willingness to demonstrate competence 2,2 4,0
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show activity irregularly. The specificity in the forma-
tion of components of health protection competence
is due to a complex of professional competencies de-
termined by labor actions and labor functions.

At the next stage of the research work, the diag-
nostics of the formation of the components of health
protection competence in students of the 1st and 4th
courses receiving pedagogical education was carried
out. Since the greatest differences were observed in
the level of formation of the readiness component, we
assumed a connection between the result obtained
and the target orientation of the training of future
teachers. When considering the obtained indicators,
it can be stated that, as in the case of diagnosing the
formation of components of health protection com-
petence in groups EG-1 and EG-2, differences are
observed in the level of formation of the component
of readiness for the manifestation of competence.
The training of future teachers is based on the prin-
ciple of health saving as the basis for the formation of
key competencies. The pedagogical practice of fu-
ture teachers allows students to demonstrate by the
4th year the normatively given competence of health
preservation as professionally and personally signifi-
cant in the performance of professional activities.
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The results of the formation of components of
health protection competence among students of
pedagogical specialties

The conducted pilot study allows us to conclude

that the peculiarities of the formation of health protec-
tion competence among students should be consid-
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ered through the prism of its component composition.
In this vein, health-saving competence is a compo-
nent of general professional training of students out-
side the framework of a specific narrow specialty.

Conclusions. The results of the study indicate
that the problem of forming students' health-saving
competence is due to the contradiction existing in
the student society: on the one hand, health and a
healthy lifestyle are understood as necessary condi-
tions for successful professional activity, and on the
other hand, there are difficulties in positively trans-
forming the internal position towards awareness val-
ues of health and readiness to make efforts in this
direction.
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Abstract

Objective of the study was to development and approbation of means of physical culture in the interests of increas-
ing the level of physical fitness of students, depending on the type of physique.

Methods and structure of the study. The development was carried out on the basis of three universities in the
period from 2020 to 2021 St. Petersburg and the Leningrad region. In the course of the work, indicators of physical de-
velopment, physical fitness of the contingent and body types of students (230 people) were determined according to the
traditional method. Constant monitoring of indicators of physical fitness, attendance and motivation for physical culture
and sports was carried out.

Results and conclusions. As a result of the development, the method of individualization of physical culture classes
of students based on their typological characteristics was substantiated and tested, which contributed to an increase in
the level of physical fitness and had a positive effect on the effectiveness of the process. The result is a pronounced ef-
fect of the program on students of the hypersthenic type, which is reflected in a greater percentage of satisfactory results

when passing control exercises compared to other typological groups.

Keywords: students, physical development, physical training, physical activity, body type, methodology.

Introduction. The analysis of modern researches
in the field of physical culture of students, presented
in the scientific literature, is characterized to a large
extent by the level of the functional state of those in-
volved, anthropometric indicators and the develop-
ment of mental qualities, motivational bases of the
process, etc. [1,4]. As practice shows, in each educa-
tional institution there is a certain percentage of stu-
dents who perform control exercises for a minimum
score or even below the threshold established by the
discipline program [5,6]. Insufficient level of physical
fitness is a special state of the body, which is due to a
weak systemic relationship between the components
of physical fitness, as well as the "lag” of its individual
elements [2,3,7,8]. Statistical data indicate that more
than 80% of students with a low level of physical fit-
ness have a hypersthenic body type, which makes
it difficult to achieve the normative indicators of the
physical education training process [7].

The creation of individual educational routes in the
paradigm of modern education occupies a key place
in increasing the effectiveness of training and achiev-
ing the maximum educational effect. Due to the pre-
vailing nature of hypersthenic students who are lag-
ging behind in physical culture, we see it relevant to
substantiate special programs for accounting for the
objective characteristics of this contingent in order to
select physiologically and functionally justified individ-
ualized means of pedagogical influence.

Objective of the study was to development and
approbation of means of physical culture in the inter-
ests of increasing the level of physical fitness of stu-
dents, depending on the type of physique.

Methods and structure of the study. An analysis
of the level of physical fitness of 230 students was car-
ried out in 2020-2021. on the basis of Peter the Great
St. Petersburg Polytechnic University, St. Petersburg
State University and the State Institute of Economics,
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Increasing the level of physical
fitness includes

Stages of increasing the level of physical fitness

Stage of aerobic

Rest mode exercise

The right combination of loads

Creation of a reserve fund for
adaptation to physical activity

Ensuring load tolerance

\4

Individual approach when
choosing the means and methods

Students of asthenic and
normosthenic body types (CG)

Students of hypersthenic body
type (EG)

of sports training

Optimization of the functional

Walking, running at a slow pace, exercises for various muscle groups,

breathing exercises

state of those involved

Tasks that need to be solved during a
purposeful increase in the level of

Ist week up to 1000 m, walking pace -
110-120 m / min; running - 140-170
m/ min. From the 2nd week 1500 m.

Preparatory part of the
lesson 20-30 minutes

Walking at a pace of 60-70 m /
min, running in segments of 100-
500 meters at a slow pace

physical fitness

Gradual increase in loads by
increasing the strength of the
respiratory muscles, strengthening
the heart and increasing the level
of development of general
endurance

Outdoor or sports games and preparation for them
Permissible load intensity zone in the first week: heart rate - 130 beats / min.
The intensity of the load in 2-14 weeks for the CG: working heart rate -135
bpm;permissible - 150 beats / min.
For the EG: working heart rate — 120 bpm; permissible - 140 beats / min.

The main part of the
lesson 30-40 minutes

Increasing the body's resistance to
the effects of physical activity

Removal of emotional stress

Breathing exercises, exercises to develop flexibility, mindfulness.

The final part of the lesson.

Methodology for increasing the level of physical fitness of students

Finance, Law and Technology. Trainees with a satisfac-
tory level of physical fithess were divided into control
(CG) and experimental (EG) groups. The CG included
students of asthenic and normosthenic body types,
and the EG students of hypersthenic type.

To assess the effectiveness of the experimental
program of the study, indicators of physical develop-
ment, physical fithess, mode of physical activity, as
well as the dynamics of these indicators were deter-
mined.

Results of the study and their discussion. Based
on the analysis of scientific and methodological lit-
erature, a survey of teachers of St. Petersburg State
University and the State Institute of Economics, Fi-
nance, Law and Technology in the framework of the
use of means and methods of general physical train-
ing of students with a satisfactory level of physical fit-
ness, an experimental methodology was developed
using the principle of group individualization (see
picture).

The basis of the experimental program was aero-
bic exercises, which favorably affect the formation of
the necessary adaptive changes and reduce excess
weight. No less important place was occupied by the
issues of nutrition and maintaining a sufficient motor
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regime in the weekly cycle. The forms of self-control
and counseling were updated. To reduce monotony
and maintain motivation, aerobic activities included
outdoor and sports games.

The use of aerobic exercise, especially at the ini-
tial stage of the experiment, contributed to the de-
velopment of endurance, weight loss through the use
of energy carbohydrate and fat sources, which cre-
ated the necessary physiological basis for increas-
ing physical activity in the future. At this stage, in
planning the training of students of the hypersthenic
type, exercises of moderate power and longer rest
intervals were used, allowing students to fully re-
store their working capacity before performing the
next exercise. A special place was occupied by ex-
ercises to strengthen the musculoskeletal system. In
the course of theoretical classes, competencies in a
healthy lifestyle (HLS) and the physiological founda-
tions of training were formed.

At the second stage, due to the increase in the vol-
ume of physical activity and its direction, there was an
increase in the functional capabilities of the trainees,
which made it possible to improve the working capac-
ity of the trainees through the formation of basic adap-
tive attitudes to physical loads close in magnitude to
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@ MOTOR ACTIVITY OF THE POPULATION

Change in the studied indicators of students for the period of the experiment

Indicators

Start
experiment

End of experiment

100 m run, s EG 13,66+0,40 13,2140,25 -0,45 *
CG 13,63%0,41 13,58+0,43 -0,05

3000 mrun, s EG 778,60+£33,04 715,23+37,16 -62,32 *x
CcG 777,55+33,01 772,18+34,26 -5,37

Pull-ups on the bar, times EG 14,88+2,64 16,42+2,48 1,54 *
CG 14,91+2,63 15,22+2.61 0,31

Note:** — p<0,01; * — p<0,05.

the level of loads characteristic of students with good
and excellent levels. physical fitness. In addition, all
this together made it possible to apply more intense
loads that contribute to the inclusion of fat sources
in the energy regime to ensure physical work, which
is important for the hypersthenic type. At this stage,
special attention was paid to the observance of the
rules of balanced and proper nutrition, observance of
work and rest regimes.

The third stage was characterized by the provision
of resistance to increased intensity of loads. During
this period, strength exercises were also included in
the classes, sinceif there is sufficient preparedness for
hypersthenics, this type of exercise is no less impor-
tant than aerobic exercise. In the process of strength
training, the muscles use glucose, which they are able
to extract from the blood circulation in a non-insulin
way. In addition, the level of general exchange also
increases. The program involved the use of strength
exercises with their own weight or light weights, but
using a large number of repetitions. In this part, the
interval training method was used.

One of the important features of the proposed
methodology of physical exercises was the use of
various means that aroused interest among those
involved, the creation of a positive emotional back-
ground. At the same time, the factor of accessibility
of physical activity to the condition of those involved,
control and self-control over the recovery process,
excluding overwork, contributed to the achievement
of a positive pedagogical effect. This is consist-
ent with the provisions of the theory and practice of
physical culture regarding the adequacy of the ap-
plied means and methods to the physical condition
of those involved, not leading to their overwork, con-
tributing to the normalization or improvement of body
functions, and also taking into account individual ty-
pological features [1-5].

The dynamics of the level of physical fitness of stu-
dents for the experimental period is presented in the
table.

Changes in the level of physical fitness occurred
only in the EG. In the 100 m run, the improvement was
0.45 s (at p<0.05), in the pull-ups on the crossbar - an
improvement of 1.54 times (at p<0.05), in the 3000 m
run - the improvement was 62, 32 s (at p<0.01).

Conclusions. The results of the conducted re-
search indicate that in the classroom with students
with a satisfactory level of physical fitness, related to
the hypersthenic body type, it is advisable to rationally
dose the load and smoothly increase it, especially at
the initial stage of the predominantly uniform method.
This made it possible to form the basis for the forma-
tion of a higher level of basic adaptive attitudes. The
formation of persistent functional shifts that allow
training without sharp responses from the body is an
advantage of the experimental method of training with
students of hypersthenic body type.

The use of physical culture means in the program,
which increase the emotional background of classes,
as well as the formation of competencies to maintain
a healthy lifestyle, contributed to the depressing ef-
fect of monotony and increased motivation of those
involved. The initial focus on the individualization of
physical activity (individually optimal pace, sufficient
duration of rest pauses between loads, special stand-
ardization of loads in a series) favored an increase in
the level of development of students’ physical fitness,
including general endurance, and also allowed the
body of those involved to quickly adapt to a stepwise
increase loads.

According to the data of the students’ survey after
the end of the experiment, the individualization of the
process of physical culture had a positive effect on
their familiarization with the systematic physical cul-
ture and an increase in the volume of physical activity.

Theory and Practice of Physical Culture | teoriya.ru | July | Ne7 2022



References

1.

Baturin A.E., Kovalenko V.N., Katkov A.E. Uchet
somatotipov studentov pri vybore sredstv i me-
todov fizicheskoy kultury [Consideration of stu-
dents' somatotypes when choosing means and
methods of physical culture]. Pedagogicheskiy
zhurnal, 2019. Analitika Rodis. Vol. 9. No. 3-1.
pp. 103-111.

. Bakhtin T.N., Lesheva N.S. Monitoring fizich-

eskoy formy studentov pervogo kursa sankt-
peterburgskogo gosudarstvennogo lesotekh-
nicheskogo universiteta imeni S.M. Kirova
[Monitoring of the physical form of first-year stu-
dents of St. Petersburg State Forest Engineering
University named after S.M. Kirova]. Aktualnyye
problemy, sovremennyye tendentsii razvitiya fi-
zicheskoy kultury i sporta s uchetom realizatsii
natsionalnykh proyektov [Actual problems, mod-
ern trends in the development of physical culture
and sports, taking into account the implementa-
tion of national projects]. Proceedings national
scientific-practical conference with international
participation. Moscow, 2021. pp. 27-32.

Katkov A.E., Kovalenko V.N., Sklyarova I.V. et al.
Metodika differentsirovannoy trenirovki studen-
tov, imeyushchikh nizkiye pokazateli v bege na
3000 metrov [Methods of differentiated train-
ing of students with low performance in running
3000 meters]. Uchenye zapiski universiteta im.
P.F. Lesgafta. 2019. No. 11 (177). pp. 155-160.

. Lobanov Yu.Ya., Mironova O.V., Tokareva A.V.

et al. Metodika podgotovki studentov s nizkim
urovnem fizicheskoy podgotovlennosti k vypol-
neniyu normativov VFSK GTO [Methods of train-

hitp://www.tpfk.ru

ing students with a low level of physical fitness to
fulfill the standards of the VFSK GTO]. Uchenye
zapiski universiteta im. P.F. Lesgafta. 2017. No. 9
(151). pp. 170-174.

. LobanovYu.Ya., Kovalenko V.N., Mironova O.V. et

al. Metodika trenirovki studentov s nizkim urov-
nem fizicheskoy podgotovlennosti [Methods of
training students with a low level of physical fit-
ness]. Uchenye zapiski universiteta im. P.F. Les-
gafta. 2018. No. 2 (156). pp. 126-130.

. LobanovYu.Ya., Kovalenko V.N., Mironova O.V. et

al. Kharakter proyavleniya fizicheskikh kachestv
v zavisimosti ot tipologicheskikh osobennostey
konstitutsii studentov [The nature of the mani-
festation of physical qualities depending on the
typological features of the constitution of stu-
dents]. Uchenye zapiski universiteta im. P. F
Lesgafta. 2018. No. 2 (156). pp. 122-126.

. Fofanov A.M., Kovalenko V.N., Kotov PA. Fi-

zicheskaya podgotovka kursantov vuzov Suk-
hoputnykh voysk Vooruzhennykh Sil Rossiyskoy
Federatsii v XXI veke [Physical training of cadets
of universities of the Land Forces of the Armed
Forces of the Russian Federation in the XXI cen-
tury]. 2020. No. 1. St. Petersburg: VIFK publ.,
pp. 29-33.

8. Yarchikovskaya L.V., Sharonova A.V., Ustinova

O.N. Upravleniye predekzamenatsionnym sos-
toyaniyem studentok sredstvami i metodami
fizicheskogo vospitaniya [Management of the
pre-examination state of female students by
means and methods of physical education]. Te-
oriya i praktika fizicheskoy kultury. 2020. No. 6.
pp. 29-31.




@,‘ ADAPTIVE PHYSICAL CULTURE AND SPORT

Satisfaction indicators of athletes with
damage of the locomotor apparatus with
the organization of competitions in cybattle

UDC 796.077-056.266

N.E. Ereshko'’

Corresponding author: av-kornev@mail.ru

Abstract

PhD, Associate Professor A.V. Kornev'
PhD, Associate Professor A.V. Shvetsov?
PhD, Associate Professor D.M. Pravdov'

'Russian State Social University, Moscow
2Financial University under the Government of the Russian Federation, Moscow

Objective of the study was to analyze the degree of satisfaction of athletes with lesions of the musculoskeletal sys-

tem with the organization of competitions in cybatletics.

Methods and structure of the study. To achieve the goal of the study, a survey was conducted of athletes with le-

sions of the musculoskeletal system as part of open competitions in cybatletics, which took place from March to May
2021 on the basis of the Russian State Social University. The survey involved 80 people (58 men and 22 women). Athletes
had to answer questions in which they assessed their attitude to holding and organizing kibatletics competitions on a
10-point scale.

Results and conclusions. A survey of athletes who took part in kibatletics competitions made it possible to identify
the degree of satisfaction with the organization and conduct of the competitions. The degree of satisfaction was studied
according to the following parameters: the general level of organization and holding of competitions in cybatletics; com-
petition schedule; favorable atmosphere during familiarization with the track and the competition; catering; the quality of

work of the refereeing team and volunteers.

Keywords: skibathletics, quality of competitions, degree of satisfaction, athletes with musculoskeletal disorders.

Introduction. The study of the quality of com-
petitions allows to identify the need and satisfaction
of athletes in the field of physical culture and sports
services [5]. In adaptive sports, such studies are
relevant, since when organizing and holding sports
events, it is necessary to take into account the pe-
culiarities of the nosology of participants, the avail-
ability of technical means of rehabilitation (RTM),
the accessible environment, etc. [2].

Inthe theory and methodology of adaptive sports,
there are studies devoted to the analysis of the de-
gree of satisfaction of persons with disabilities with
the process of holding various competitions [3-5,
7]. Currently, new types of adaptive physical culture
and sports are emerging that need a comprehensive
analysis, including in the field of sports manage-
ment and marketing.

One of the new directions in adaptive physical
culture is kibatlon and kibatletics [1]. For the first

time, the idea of holding such competitions was
implemented in 2016 by Robert Reiner, a professor
at the Swiss Higher Technical School in Zurich; the
competitions were called cybathlon [8]. In Russia,
this direction was called kibatletika, which has been
implemented by the non-profit organization “Union
of Developers and Suppliers of Technical Means
of Rehabilitation “Kibatletika” (Union “Kibatletika”)
since 2016 [6].

The purpose of these competitions is that par-
ticipants with disabilities and using technical means
of rehabilitation (TMR) overcome specially prepared
tracks with recreated various motor situations that
a person with a disability encounters daily in every-
day life. For example, overcoming road obstacles,
barriers and steps for people with prosthetic legs or
moving in an electric wheelchair; setting the table,
screwing in an electric lamp and other manipulations
with prosthetic hands. The task of the participants
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(or kibatlets) is to accurately pass all the elements
of the route in the minimum time. For each correctly
performed element of the competitive course, the
kibatlet is awarded points, the sum of which is tak-
en into account in the final protocol. With the same
amount of points, a higher place is awarded to the
kibatlet, which spent less time on the route [1].

Objective of the study was to analyze the de-
gree of satisfaction of athletes with lesions of the
musculoskeletal system with the organization of
competitions in cybatletics.

Methods and structure of the study. In order
to analyze the degree of satisfaction of athletes with
lesions of the musculoskeletal system with the or-
ganization of competitions, a survey was conducted
as part of open competitions in cybatletics, which
took place from March to May 2021 on the basis of
the Russian State Social University. The organiz-
ers of the competition were the “Kibatletika” Union
and the Faculty of Physical Education of the Rus-
sian State Social University [6]. The competition
participants were surveyed using an online service
for creating feedback forms, online testing “Google
Forms”. Answers to questions were evaluated on a
10-point scale depending on the degree of signifi-
cance: 1-2 points - absolutely dissatisfied (by), 3-4
points - dissatisfied (by), 5-6 points - partially sat-
isfied (by), 7-8 points - satisfied (at), 9-10 points -
completely satisfied (at).

The survey involved 80 people (58 men and 22
women) from Moscow and St. Petersburg, Vladimir,
Arkhangelsk, Belgorod, Kaliningrad, Kemerovo, Ki-
rov, Leningrad, Nizhny Novgorod, Novgorod, Novo-
sibirsk, Penza, Pskov, Rostov, Samara, Sverdlovsk,
Smolensk, Tomsk, Yaroslavl regions, Republics of
Bashkortostan and Tatarstan, Udmurt Republic,
Krasnoyarsk and Krasnodar territories.

Results of the study and their discussion. An
analysis of the general data of the survey participants
revealed the following ratio by disability groups: with

the 3rd disability group - 60%; with the 2nd disability
group - 16.25% and with the 1st disability group -
23.75%. By belonging to the disciplines of cybatlet-
ics, the participants were represented approximate-
ly equally: prosthetic hands - 27.5%; hip prostheses
- 28.75%; lower leg prostheses - 22.5%; electrified
wheelchairs - 21.25%. The main results of the sur-
vey are presented in the table.

80% of kibatlets were completely satisfied with
the overall level of organization and conduct of the
competition, 16.25% were satisfied and only 3.75%
noted that they were partially satisfied. The answers
of the participants show that the organizers have
made every effort to make the competition comfort-
able and have tried to take into account all possible
nuances. Estimates of 1-2 points - absolutely dis-
satisfied (at) and 3-4 points - not satisfied (at) in this
issue were absent.

Cybatletics competitions were held from March
to May, which made it possible for athletes to
choose convenient dates for participation. 92.5% of
the respondents were completely satisfied with this
option of holding the competition, 2.5% were satis-
fied and 5% of the athletes were partially satisfied.

Participation in the competition consisted of two
parts. In the first part, the participants were given
time to get acquainted with motor tasks on the track
(at least 90 minutes). During this time, the volun-
teers conducted warm-up classes in adaptive physi-
cal culture, the judges gave safety instructions, the
general passage of the track and its individual el-
ements. As soon as they were ready, the kibatlets
were invited by the judges to the starting line and
completed the competitive passage of the track.
The results of motor tasks (elements) fulfillment and
the time of overcoming the route were recorded in
the final protocol of the competition. All passages of
the route were recorded on video, mounted in sep-
arate videos, where the passages of athletes were
combined in accordance with the rating of a certain

Results (%) of the survey of participants on cybatletics (n=80)
Questions

Points

8-7 6-5

General level of competition organization 80 16,25 3,75 - -
Competition schedule 92,5 2,5 5 - -
Favorable atmosphere during training and competitions 96,25 3,75 - - -
Catering 95 2,5 2,5 - -
The quality of the work of judges 97,5 2,5 - - -
The quality of volunteer work 92,5 7,5 - - -
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federal district. All videos were made available to the
athletes on the YouTube platform on the day the re-
sults were announced.

A favorable atmosphere during the training pro-
cess and competitions is one of the important fac-
tors for the successful organization of events, which
was confirmed by the results of a survey of partici-
pants. 96.25% of the respondents were completely
satisfied, 3.75% of the athletes were satisfied, which
indicates a favorable and comfortable psychologi-
cal atmosphere during the competition. The data
obtained during the survey proves the importance
of preliminary seminars and conversations with the
judging team and volunteers on the topic of ethics in
the professional activities of specialists in adaptive
physical culture, which were held before the com-
petition.

During the competition, hot meals were organ-
ized for the kibatlets. This fact turned out to be very
significant for the participants, which is confirmed
by the results of the survey: for 95% of the partici-
pants, this moment in the competition caused com-
plete satisfaction, and 2.5% were satisfied or par-
tially satisfied.

The training of the referee team in the organiza-
tion of sports events is the foundation for the ef-
fective conduct of competitions. The problematic
issue is the interpretation of the rules for cybatlet-
ics in terms of passing a sports track, where there
are many variations in the performance of individual
elements of the task. The judging panel included
teachers and senior students of the Faculty of Phys-
ical Education of the Russian State Social University.
To train the referee team, two seminars were held,
where the conditions for passing the route were
considered in detail, taking into account nosology,
trauma and the use of TMR.

During the training stage, before passing the
track for the result, the refereeing team carried out
consultations on each task of the track with a de-
tailed analysis of the most common mistakes that
were identified at the past competitions. All athletes
received the same information, thanks to which they
could independently draw up a scheme for passing
the route through the elements, based on their own
individual capabilities. During the passage of the
route, especially in the category of electric wheel-
chairs, lower leg prostheses and hip prostheses,
the referee team and volunteers carried out belay-
ing the kibatlets on those elements of the route that
could cause a risk of injury. Thanks to these actions
of the judges, the risk of injury was reduced, and no

@ ADAPTIVE PHYSICAL CULTURE AND SPORT

injuries were recorded during the competition.

Analysis of the quality of work of the referee team
by the participants of the competition revealed that:
97.5% of athletes are completely satisfied and 2.5%
are satisfied. There were no ratings for 1-6 points
in this question. An analysis of the answers to this
question showed that the systematic training of
judges and volunteers in terms of the ethics of be-
havior and a detailed analysis of the rules in kibatlet-
ics made it possible to conduct high-quality compe-
titions.

The participants assessed the activity of volun-
teers in the process of holding a sporting event as
follows: 92.5% are completely satisfied and 7.5%
are satisfied with the work of volunteers.

The question “Participation in cybatletics gave
me the opportunity to gain new knowledge and ex-
perience in using technical means of rehabilitation”
was asked to answer with simple statements, where
82.5% of respondents answered in the affirmative,
2.5% answered “no” and 15% found it difficult to an-
swer.

78 people (97.5%) expressed their desire to take
part in kibatletics competitions again, and only two
(2.5%) athletes answered negatively.

Expanding the possibilities of performing social
and household operations is the main task of using
TMR in everyday life by people with lesions of the
musculoskeletal system (LMS). Through participa-
tion in cybatletics competitions, 75% of participants
expanded their ability to use TMR in everyday life.
10% of athletes answered negatively to this ques-
tion and 15% of respondents found this question
difficult.

Conclusions. Analysis of the satisfaction of ath-
letes with lesions of the musculoskeletal system
with the organization and holding of competitions
in kibatletics showed that the competitions were or-
ganized and held at a high level, the vast majority
of respondents were completely satisfied with the
competitions.

Additional surveys of respondents made it possi-
ble to identify shortcomings in the organization and
conduct of competitions, they concerned the ac-
cessible environment and the need to consider the
differentiation of disciplines by class of athletes (for
example, an athlete with a prosthesis of one hand
competes on an equal basis with an athlete who has
prostheses of both hands). The use of medical and
sports-functional classification (on the example of
the Paralympic movement) will ensure fair compe-
tition between disabled athletes in kibatletics [2].
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However, this issue also lies in the international
plane, where these distinctions are not provided for
in the official rules of the Cybathlon World Champi-
onship.
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Abstract

Objective of the study was to experimentally substantiate the methodology for teaching parents of children with dis-
abilities to adaptive physical education exercises.

Methods and structure of the study. The scientific work was carried out on the basis of the rehabilitation center LLC
Center for Rehabilitation and Adaptive Physical Education "Together with mom™ (Moscow) in the period from August 2020
to February 2021. The methodology of teaching parents contained the following means and methods of APC: correction-
al-directed exercises (Adaptive physical culture) APC; correctional and developmental mobile game; joint gymnastics;
short seminars with parents; remote feedback method between parents and APC instructor.

Results and conclusions. A modified method of teaching parents, children with disabilities, exercises of adaptive
physical culture, has shown its effectiveness during the rehabilitation course for children. This achievement is due to the
use of combining the theoretical part with the practical, as well as the possibility of establishing high-quality feedback

between the instructor and parents during training.

Keywords: adaptive physical culture, children with disabilities, rehabilitation, physical rehabilitation.

Introduction. The problem of rehabilitation
treatment of children with disabilities takes place in
the modern world, even despite the high degree of
development and technological effectiveness of the
rehabilitation process [3].

For children with disabilities, the family plays an
important role in the restoration and formation of
motor adaptation. The child spends all the remain-
ing time from one rehabilitation course to another
while at home.

This fact made it possible to identify the existing
contradiction between the objective need for the
implementation of the methodology for teaching
parents the exercises of adaptive physical culture
(APC) and the lack of scientific and methodological
support for their content, the growing need to im-
prove the process of rehabilitation of children with
disabilities (limited health opportunities).

Objective of the study was to experimentally
substantiate the methodology for teaching parents
of children with disabilities to adaptive physical edu-
cation exercises.

Methods and structure of the study. The sci-
entific work was carried out on the basis of the reha-
bilitation center LLC "Center for Rehabilitation and
Adaptive Physical Education "Together with Mom™”
(Moscow) from August 2020 to February 2021. An
experimental group of parents and their children
with disabilities was formed, which was differenti-
ated into two subgroups, according to the functional
capabilities of children. 16 parents and 16 children
with disabilities took part in the pedagogical experi-
ment. The first experimental group of parents and
children with disabilities consisted of six parents
and children who were determined in accordance
with the diagnosis and the level of functional abili-
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ties of children - functionally moving in a seated
support. The second experimental group included
10 parents and children with disabilities, who were
united on the basis of the diagnosis and the level of
development of the motor sphere of children - func-
tionally moving with support vertically.

The presented modified methodology pursues
the main goal - improving and maintaining the re-
habilitation potential of children with disabilities,
by performing joint APC classes with parents, with
feedback from an APC specialist who teaches the
basics of APC.

Regardless of the correlation of the subjects to
the subgroup, the duration of one lesson was 60
minutes, which was divided into 30 minutes - these
are seminars, and the next 30 minutes - practical
classes of APC for parents with children with disabil-
ities. Classes were held twice a week, each experi-
mental group had a schedule of days and times of
visit. The definition of such a training schedule was
drawn up taking into account the recommendations
of specialists: a neurologist, a clinical neuropsy-
chologist, a speech pathologist.

In total, the training course included eight ses-
sions for each group, which were conducted at the
time of the rehabilitation course for children with
disabilities.

To control the implementation of APC exercises
at home, an APC specialist was remotely in touch.
This type of interaction involved the provision by
parents to the APC instructor of video reporting ma-
terial from joint APC home classes with children with
disabilities.

The method of teaching parents contains the
following means and methods of adaptive physical
culture: corrective-directed APC exercises; correc-
tional and developing outdoor game; articular gym-
nastics; short seminars with parents; remote feed-
back method between parents and APC instructor.
Seminars with parents were held before practical
joint classes with children with disabilities, which
contributed to the implementation of the basis of
didactics: the connection between theory and prac-
tice. For a better understanding and consolidation
of the material being taught, parents were recom-
mended to read methodological literature in addi-
tion to practice [1, 2, 4-6].

Having studied the clinical picture of the main di-
agnoses of children with disabilities, we have identi-
fied one of the problems of impaired functioning of
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the musculoskeletal system, which manifests itself
in the following: curvature of the spine, contractures
in the joints that limit the range of motion, low mus-
cle tone, synkinesis.

Joint gymnastics, proposed for further joint ac-
tivities of parents with children, included the follow-
ing exercises:

In the supine position: performing flexion-exten-
sion in the shoulder joint of the arm, straightened in
the elbow joint; performing flexion-extension of the
leg in the hip and knee joints; performing a cross
movement of a straight arm and flexion-extension of
the leg in the hip and knee joints, body lifts (a roller
is placed under the knees).

In the supine position: performing flexion-ex-
tension of the arm in the elbow and shoulder joints;
performing flexion-extension of the leg in the knee
joint; extension of the back, with the rise of the chest
from the surface; abduction and adduction of the
leg bent at the knee.

During the training in articular gymnastics exer-
cises, the safest and most comfortable ways to per-
form movement and fixation of the limb were also
explained to parents.

Results of the study and their discussion.
The results of testing parents for knowledge of APC
showed a positive trend in the development of theo-
retical material on the basic concepts of APC by the
subjects, which was reflected in the comparison of
the average values of the test results (the number of
correct answers for each of the respondents), be-
fore training - 5.5 = 1.0 and after training — 8.8+0.7.

Intwo experimental groups of the studied children
with disabilities, the development of the functional
state of the child's body and motor skills improved
from the moment of the first day of the rehabilitation
process until the 30th day of rehabilitation.

The percentage of the results of measurements
in children with disabilities of the experimental
group 1 on the 30th day of rehabilitation relative to
the 1st day is presented as follows: sitting without
support (s) - the average values of this exercise in-
creased by 53%; plank through the ball on straight
arms (c) - the average values of holding this body
position increased by 29%; push-ups from a fitball
with fixation of the pelvis (number) - the number of
repetitions in compliance with the technical features
increased by 60%; transition from a lying position to
a sitting position (s) — the speed of this motor action
performance improved by 3%.
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The percentage of the results of measurements
in children with disabilities of the experimental group
2 on the 30th day of rehabilitation relative to the 1st
day is presented as follows: getting up from a chair
without support (s) - the speed of this exercise im-
proved by 20%; walking 5 minutes with support - the
distance of the path in 5 minutes increased by 62%;
standing facing the wall - 40% increase in the time
of holding a static position; keeping oneself on an
unstable support - the time for performing this ex-
ercise increased by 93%; walking for 5 minutes with
support through obstacles - the distance of the path
in 5 minutes increased by 42%.

To assess the assimilation and use by parents of
the trained APC exercises at home, according to the
method modified by us, the measurement indicators
of the 30th day of homework were compared with
the 30th day of the rehabilitation course. The differ-
ence in the average values of indicators is present-
ed as a percentage. The percentage of the results
of measurements in children with disabilities in the
experimental group 1 on the 30th day of homework
relative to the 30th day of the rehabilitation course
are presented as follows: sitting without support
(s) - holding this position in time increased by 13%;
plank through the ball on straight arms (s) - the time
of holding the position increased by 13%; push-ups
from a fitball with fixation of the pelvis (number) -
the number of repetitions of this exercise increased
by 19%; transition from a lying position to a sitting
position (s) - the speed of performing this action im-
proved by 8%.

The percentage of the results of measurements
in children with disabilities of the experimental group
2 on the 30th day of homework relative to the 30th
day of the rehabilitation course are presented as
follows: getting up from a chair without support (s)
- the speed of this exercise improved by 15%; walk-
ing 5 minutes with support - the distance of the path
for 5 minutes increased by 7%; standing facing the
wall - the time of holding the position increased by
11%; holding yourself on an unstable support - the
time of holding the position increased by 42%; walk-
ing 5 minutes with support through obstacles - the
distance of the path for 5 minutes increased by 6%;

Despite the small dynamics of the percentage
of functional testing indicators from the 30th day of
APC homework relative to the 30th day of the reha-
bilitation course, the motor sphere of children with
disabilities develops and maintains the achieved

result of the functional state at the time of physical
rehabilitation.

After completing training in APC exercises at the
time of the rehabilitation course, parents worked
APC with children at home, based on previously
completed training.

To control the applied knowledge in home APC
lessons, obtained in the classroom during rehabili-
tation and training, parents sent a preliminary video
report via Watsapp remote connection on the exer-
cise, after which a consultation was held by an APC
specialist on the implementation of APC classes,
the dynamics of the functional state of the child.

Theoretical and practical recommendations on
APC lessons have been developed to provide par-
ents and track the dynamics of the motor develop-
ment of children with disabilities.

Exercises for each experimental group of train-
ees were outlined, and additional video material was
filmed with training in the phased implementation
of certain motor actions. The information served as
methodological recommendations for parents, as
well as the basis for tracking the dynamics of the
motor development of children with disabilities.

Conclusions. The modified method of teach-
ing the parents of children with disabilities to the
exercises of adaptive physical culture has shown
its effectiveness during the rehabilitation course by
the children. This achievement is due to the use of
combining the theoretical part with the practical, as
well as the possibility of establishing high-quality
feedback between the instructor and parents during
training.
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Objective of the study was to experimentally substantiate the effectiveness of the use of health-improving and reha-
bilitation games for children aged 5-6 years with functional indigestion.

Methods and structure of the study. The developed comprehensive program of physical rehabilitation of children
aged 5-6 years with a violation of the functional state of the digestive system was used, which consisted of adaptation,
training and stabilization periods and included therapeutic exercises, hydrocolonotherapy, therapeutic massage, self-

study.

Results and conclusions. The developed comprehensive program of physical rehabilitation allowed to achieve a
more effective improvement in the functional state of the digestive system, the clinical picture of the disease, and had a
positive effect on the health of children with biliary dyskinesia.

Keywords: children, functional disorders of digestion, rehabilitation, physical rehabilitation, health, recreational and

rehabilitation games.

Introduction. Currently, many issues of treating
children with digestive disorders are being successful-
ly solved [3], but drug therapy often gives a temporary,
unidirectional effect, in connection with this fact, the
need arises for the contribution of non-drug therapy,
in particular, based on the use of physical activity [2].

Game exercises occupy a special place both in the
physical education of the child and in treatment, provid-
ing a complex effect on his body and high emotionality.
The features of the use of games in childhood include
their emotional saturation, against which the functional
reserve capabilities of the body increase significantly,
and scattered muscle load prevents fatigue, games are
a specific type of children’s activity [2].

Objective of the study was to experimentally
substantiate the effectiveness of the use of health-
improving and rehabilitation games for children aged
5-6 years with functional indigestion.

Methods and structure of the study. The pilot
study was carried out during 2008-2012. on the bases
of: Children’s preschool institution of a combined type
No. 809, Children’s preschool institution of a compen-
sating type No. 2185, Child Development Center No.
1678, Moscow. The studied contingent - 99 children,
boys and girls, 5-6 years old. Within the framework of
the study, the following were formed: the first experi-
mental group - 27 children, the second experimental
group - 24 children. The children of the experimental
groups were diagnosed with biliary dyskinesia (distur-
bance of the functional state of the digestive system),
mixed form, in the stage of incomplete remission.
The control group included 48 children (main medical
group).

In physical rehabilitation, there is no concept of
"health-rehabilitation games”. Games used in reha-
bilitation cannot have the same content as outdoor
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games, since their main focus is to satisfy emotional
needs, and in rehabilitation, the need to consolidate
the acquired skills in difficult conditions of activity
comes first. Thus, within the framework of this study,
the concept of "health-rehabilitation games™ has been
clarified.

A game is a kind of unproductive activity, where the
main motive lies in the pleasure associated not only with
the result, but also with the very process of activity [1].

A mobile game is a kind of game activity, which
is based on a variety of active movements, motor ac-
tions, motivated by the plot of the game, which con-
tributes to the comprehensive improvement and con-
solidation of motor skills, vital motor qualities [1].

A health game is a kind of game activity aimed
at improving, normalizing, a favorable state of the
body [4].

Rehabilitation game is a kind of game activity aimed
at restoring lost abilities or their correction after various
diseases or injuries, using physical exercises [4].

"Health-rehabilitation games” is an integrative
means of therapeutic physical culture, which opti-
mally combines the general health-improving effect of
physical exercises on the child's body and is aimed at
improving the restored functions and their manifesta-
tion in a specially organized complicated game activ-
ity.

In the course of the study, a developed compre-
hensive program of physical rehabilitation was used
for children aged 5-6 years with a violation of the func-
tional state of the digestive system in a preschool edu-
cational institution.

The experiment involved two experimental groups:
group 1 and 2, which were engaged in the developed
program of physical rehabilitation. The control group
of children did not study according to the developed
program, they attended classes organized in a pre-
school educational institution.

The complex program consisted of three periods:
adaptation, training and stabilization and included
the following activities: therapeutic gymnastics (gen-
eral developmental and special exercises with various
sports and recreational equipment, recreational and
rehabilitation games, breathing exercises, relaxation
exercises, classes on fitballs, physiorola, exercises on
simulators: exercise bike, treadmill, support bars), hy-
drocolonotherapy (physical exercises in water), thera-
peutic massage, self-study.

The program was implemented according to the
scheme: classes for the children of the experimental

hitp://www.tpfk.ru

groups were held three times a week, the 1st group
had two sessions of therapeutic exercises with the in-
clusion of recreational and rehabilitation games and
one session of hydrocolonotherapy, the 2nd group
had three sessions of therapeutic exercises with the
inclusion health and rehabilitation games.

Consider the features of the use of health-improv-
ing and rehabilitation games in a comprehensive pro-
gram of physical rehabilitation.

Health-improving and rehabilitation games of a
special orientation were included in the structure of
the physical rehabilitation program during the training
and stabilization periods, at the end of the main part
of the therapeutic exercises. In the training period,
games of medium intensity were used, the duration of
the game was 2-3 minutes, in the stabilization period
- 3-4 minutes.

When assigning health-improving and rehabilita-
tion games to children with impaired functional state
of the digestive system, the following data were taken
into account: age, gender, individual characteristics
of the child, the specifics of the disease (hypertonic-
ity or hypotension). Health-improving and rehabilita-
tion games were aimed at improving the outflow of bile
and training the abdominal muscles, normalizing the
psycho-emotional state of the child.

Approximate health-improving and rehabilitation
games for biliary dyskinesia, used in a comprehensive
program of physical rehabilitation (according to O.V.
Kozyreva, S.V. Matveev):

1. "Funny turtles.” Non-competitive game. Walk
and run on all fours. Rules of the game: all participants,
standing on all fours, have a shell on their back - an
inflatable ring or a large soft toy. To the music, the tur-
tles walk, walking forward, backward, with side steps
to the right, to the left, turning in a circle at the same
time and always keeping the ring on their backs. At the
signal "high tide", all the turtles run to the indicated
place. If the shell is lost, then the player must “crawl”
to it, putting it on his back and return on all fours to the
indicated place. The game is repeated several times.

2. "Shells". Cooperative game. The goal is to move
the "pearl” handful. Rules of the game: all participants
are lined up in a column of two. Each pair has gym-
nastic sticks in their hands, on which two balls with a
diameter of 30-40 cm lie (you can use massage balls
that are easier to hold between the sticks). At the
signal of the teacher, the first pair of participants run
around the turn and return to the next players. Having
passed the baton, he drops the pearls into the "pool"”.
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The game continues until all participants have passed
their stage. The time of the whole team is taken into
account.

3. "Jumps”. Children stand straight, feet shoul-
der-width apart, lean in front and rest their hands on
the floor. The arms and legs should be straight. The
host announces the start of the race. Who is the fast-
est horse? For a warm-up, children are offered to walk
firstin a step in place for 15-20 s. The host thanks the
children and notes that the horses are doing well in
walking. Then he explains to the children that they will
also jump in place. He defines the task: run as fast as
possible, jump higher and more rhythmically. At the
signal of the gong, the children depict races for 1 min-
ute. At the end of the race, the leader and assistant
call graceful "steeds”, fast, frisky, etc., not forgetting
to mark each child. In conclusion, thank all the chil-
dren for participating in the game.

4. "Wheelbarrow". Children are divided into pairs.
One gets on all fours and "turns” into a wheelbarrow.
To do this, the partner takes him from behind by the
legs and "lucky". The owner of the wheelbarrow must
skillfully manage it and, at the signal of the leader, turn
to the right, to the left, drive it either faster or slower.
The wheelbarrow requires complete obedience to its
"master”. The facilitator evaluates how effective the
interaction in pairs is. The exercise is carried out for
30 seconds, then the partners change places. Exer-
cise strengthens the muscles of the hands and is very
popular with children, excites them.

5. "Cat". The facilitator invites the children to kneel
down and rest their palms on the floor. Now we will de-
pict a cat. At first, the cat is unhappy. She arches her
back as much as possible up. Now the cat is stretch-
ing. The back bends down. Movements should be
energetic, but at the same time smooth and graceful.
Movements alternate for 2 s. Then the children are
asked to lie on their back, quickly and gracefully roll
over to one side and then to the other, while simultane-
ously performing sipping movements with their arms
and legs on one side and a curling movement on the
other, as a cat does when it is very pleased. The exer-
cise is performed within 2 seconds.

Results of the study and their discussion. Dur-
ing the implementation of the study, the effectiveness
of the developed comprehensive program of physical
rehabilitation with the inclusion of health-improving
and rehabilitation games was proved: stable remis-
sion was observed in 18 (67%) children of experimen-
tal group 1 and 11 (46%) children of group 2. In nine

(33%) children of group 1 and 13 (54%) children of
group 2 experienced unstable remission. The change
in the nature and frequency of attacks, they began to
be episodic - once every six months - and proceeded
in a smoother form.

The developed comprehensive program of physi-
cal rehabilitation allowed for a more effective improve-
ment in the functional state of the digestive system,
the clinical picture of the disease, and had a positive
effect on the health of children with biliary dyskinesia.

Conclusions. For children with impaired func-
tional state of the digestive system during the period
of remission of the disease, it is advisable to apply a
comprehensive program of physical rehabilitation in a
preschool educational institution, with the inclusion of
health-improving and rehabilitation games of a special
orientation.

To improve the functional state of children, it is
recommended to include in the physical rehabilita-
tion program an individual complex of play activities
at home (special play exercises for the abdominal
muscles, breathing exercises with elements of games,
play exercises for relaxation).
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Objective of the study was to obtain objective data that allow developing evidence-based proposals for the normative,
organizational, methodological support of the process of integrating educational, scientific and physical culture and sports
activities in higher education in the field of physical culture and sports.

Methods and structure of the study. To solve the problems, a set of methods was used to comprehensively and

comprehensively study the problem of integration: theoretical analysis and generalization of special literature; retrospective
analysis of program and regulatory documents [1-3], retrospective analysis of the direction of dissertation research in the
field of physical culture and sports; poll; expert review; testing; modeling; ascertaining experiment; methods of mathemati-
cal statistics.

Results and conclusions. In the process of analyzing the scientific literature, it was found that the implementation
of the integration of education, science and physical culture and sports activities involves: correction of professional and
sports training; improving the assessment of types of educational activities; creation of personnel, organizational, logistical
and financial conditions; substantiation of normative documents regulating the implementation of this process, etc. Statisti-
cal data were obtained on the implementation of the main professional educational training programs, on the organizational,
methodological support of the educational process, on the scientific and methodological support of sports teams of various
levels. It has been established that at the moment there are integration processes in the system of higher education in the
field of physical culture and sports, and the indicators characterizing the effectiveness of educational, scientific and physical

culture and sports activities are interconnected.

Keywords: Integration of educational, scientific and physical culture and sports activities, training of a sports reserve,
educational and methodological support, scientific and methodological support.

Introduction. A feature of higher education in the
field of physical culture and sports is the possibility of
training a sports reserve and testing in practice the ef-
fectiveness of the integration of educational, scientific
and sports activities. In this regard, there is an urgent
need to obtain objective data that allows develop-
ing scientifically based proposals for the normative,
organizational, methodological support of the inte-
gration process, as a condition for the formation of a
state order for sports training at a university. Based on
the problems, the object of the study was the process
of integrating educational, scientific, physical culture
and sports activities in educational organizations sub-
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ordinate to the Ministry of Sports of Russia, the sub-
ject is the content of the normative, organizational,
methodological support for the integration of educa-
tional, scientific, physical culture and sports activities
in these educational organizations.

Results of the study and their discussion. The
activities of 14 universities in the field of physical cul-
ture and sports were analyzed. According to the sur-
vey data, it was found that the main professional edu-
cational programs for the training of sports teachers
in 75 sports are being implemented in the universities
of physical culture. At the same time, the coverage of
sports specializations, depending on the status and
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location of the university, is different (from 8 to 58).

In the total number of full-time students, the share
of undergraduate students with sports categories was
80%. Almost half (47.3%) of them are highly quali-
fied athletes (from CMS to HMS). However, based on
the analysis of the general structure of the contingent
among students, the majority are athletes who have
the potential for further improvement in their cho-
sen sport. The most priority sports for which train-
ing is carried out at universities are: athletics, martial
arts (boxing, wrestling, judo, taekwondo), swimming,
sports gymnastics (artistic gymnastics, rhythmic gym-
nastics, sports aerobics, acrobatics), dance sports,
sports games (football, basketball, hockey, volleyball,
handball, tennis), cross-country skiing.

Considering that the human resources of any high-
er educational institution and, in particular, in the field
of physical culture and sports, determine the possi-
bility of applying innovations and integrating educa-
tional, scientific, physical culture and sports activities,
an analysis was made of the teaching staff of Russian
universities of physical culture and its structure taking
into account sports qualifications. It has been estab-
lished that more than half of the teachers have a high
sports qualification - CMS and above (55.7%). At the
same time, the scientific qualifications of the teach-
ing staff of all higher educational institutions, despite
meeting the requirements, had a significant differ-
ence: from 60.1% to 84.1%.

Analysis of the diversity of scientific publications of
the teaching staff of higher educational institutions of
physical culture, taking into account the direction of
physical culture and sports activities, testified that it
is determined by the number of sports implemented
at the university. Thus, the central universities were
the leaders in this characteristic of publication activity,
and this, in turn, was reflected in the degree of partici-
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Figure 1. Quantitative characteristics of scientific
and pedagogical schools in higher educational insti-
tutions of physical culture in Russia (number)

pation in the scientific and methodological support of
sports teams of various levels. At the same time, the
activity of scientific and pedagogical schools (SPS) of
higher educational institutions of physical culture was
of no smallimportance. It was revealed that their num-
ber is directly proportional to the variety of scientific
researches carried out on the problems of physical
culture and sports (Fig. 1).

In this aspect, the publication activity aimed at the
scientific and methodological support of sports train-
ing is indicative. In total, higher education institutions
of physical culture published more than 40,000 publi-
cations in the RSCI (Russian Science Citation Index);
more than 1200 articles in journals indexed in Web of
Science or Scopus; more than 8000 articles published
in journals according to the list of HAC (Higher Attesta-
tion Commission).

An analysis was also made of the number of imple-
mented areas for the training of scientific and peda-
gogical personnel and the availability of dissertation
councils. At the moment, in the field of physical culture
and sports, only half of the universities have disserta-
tion councils in their respective scientific specialties
(Fig. 2).

Analysis of the dynamics of the number of defend-
ed dissertations in the scientific specialty 13.00.04
- “Theory and methods of physical education, sports
training, health and adaptive physical culture” testi-
fied that the general downward trend in Russia did not
change the overall share of the scientific contribution
of universities of physical culture. Thus, 56% of dis-
sertations are defended in the universities of physical
culture, which confirms the role of scientific and peda-
gogical schools of universities and the presence of fa-
vorable conditions for research.

Based on the results of the analysis of all the above
indicators of integration activities, a structure for the

== scientific specialties DC

202 m24 @46

Figure 2. The number of areas of postgraduate
training and dissertation councils in higher education
institutions of physical culture
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Generalized criteria for the integration of educational, scientific and physical culture and sports activities in
higher education in the field of physical culture and sports

Type of
integration

Criteria

Availability and compliance with the Basic Professional Education Program (BPEP) and the program of
sports training in the sport of various levels of education with the requirements of the Federal State Educa-
tional Standard (FSES), the program for the sport, the Federal Standard for Sports Training (FSSP);

Continuity of BPEP levels of education and implementation of programs for various stages of sports train-
ing of students in accordance with the requirements of the FSSP for a sport;

The presence of publications of students and faculty on the problems of the chosen sport in scientific
publications of various levels of peer review;

Vertical

The presence of educational, scientific and sports achievements of students at all levels of education be-
ing implemented;

The presence of performers of research work (RW) and research and development work on issues in the
field of physical culture and sports from among the students

Availability of BPEP in the areas of training 49.00.00 in various sports specializations;

Scientific research in a student scientific association according to the thematic plan of research with the
involvement of the teaching staff of various departments and representatives of scientific and pedagogical
schools (SPS) of the university;

Interdisciplinary approach and the use of innovative technologies in various fields of science in the process
of completing term papers and qualifying papers;

Horizontal

Scientific research in the field of physical culture and sports with the involvement of various educational,
sports and scientific structural units;

Participation of the departments of the university in the scientific and methodological support of the train-
ing of national teams in sports

Compliance with the local documents of the university that regulate the planning, organization and imple-
mentation of educational, scientific, sports activities that meet the unified requirements of the Federal
State Educational Standards, Federal State Requirements (FGR), programs for sports (PS), Federal
standards for sports training (FSST), the Higher Attestation Commission (HAC), orders of the Ministry of
Science and Higher Education of the Russian Federation, etc.

Interrelation and compliance of educational and methodical, personnel, logistical and scientific and meth-
odological support of education, scientific and physical culture and sports activities with the requirements
of the Federal State Educational Standard, FGR, PS «Trainer», FSST for sports;

Organizational

Compliance of the scientific work of students with the subject and plan of the research work of the univer-
sity, the requirements of the regulatory documents of the Federal State Educational Standard, FGR and
HAC;

Compliance of the educational, research, physical culture and sports infrastructure and the material and
technical base of the university with the Federal State Educational Standards, FGR, FSST and the stages
of training in the chosen sport

integration of educational, scientific, physical culture
and sports activities was developed, which is a holistic
education, the basic basis of which are unified regula-
tory documents.

In the course of the study, the criteria for each indi-
vidual type of activity were first identified and systema-
tized, taking into account the direction of integration
(vertical, horizontal and organizational), which made it
possible to objectively assess the possibility of its im-
plementation. Comparison of the criteria for each type
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of activity made it possible to systematize and com-
bine them according to common features in each of
the areas of integration. As a result of the generaliza-
tion, the main criteria for the integration of education-
al, scientific and physical culture and sports activities
in higher education in the field of physical culture and
sports were specified (see table).

Conclusions. In the process of analyzing the edu-
cational and methodological support, it was found that
all educational programs implemented in the universi-
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ties of physical culture comply with the requirements
of documents regulating educational, scientific and
physical culture and sports activities in the field of
physical culture and sports, which confirms the pos-
sibility of integrating these types of activities in univer-
sities. It was found that in the system of higher educa-
tion in the field of physical culture and sports there are
integration processes due to interrelated indicators
that characterize the effectiveness of educational, sci-
entific and physical culture and sports activities.
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Objective of the study was to develop and evaluate the effectiveness of applying a bank of test tasks in the disci-
pline "Hygienic bases of physical culture and sports activities” for diagnosing the quality of vocational education.

Methods and structure of the study. A bank of test tasks has been developed and tested for conducting knowl-
edge control in the discipline "Hygienic foundations of physical culture and sports activities” taking into account the
requirements for three main professional qualifications in the 2nd year of the bachelor's degree program at the Lesgaft
National State University of Physical Education, Sports and Health.

Results and conclusions. It is shown that the proposed diagnostic criteria for assessing the quality of vocational
education make it possible to take into account the modern requirements of the development of society and contribute
to improving the level of training in the field of physical culture and sports in accordance with the requirements of the

national qualifications system.

Keywords: quality of education, bank of test items, ranking test, qualification.

Introduction. Improving the quality of higher edu-
cation in our country is very relevant in the light of the
ever-increasing requirements for the professional
competencies of future specialists. Undoubtedly, con-
sidering the sphere of physical culture and sports, this
is especially noticeable, since in the conditions of high
competition among athletes, coaches and specialists
who provide training are currently required not only to
possess the most advanced knowledge from various
scientific fields, but also the ability to integrate them
in the process of developing and timely correction of
training programs [1, 2].

Thus, it is obvious that the coach of the “present”
and, moreover, of the “future” in the course of his pro-
fessional training must master a wide range of knowl-
edge, skills and labor actions in order to successfully
solve the identified tasks.

Objective of the study was to evaluate the ef-
fectiveness of the application of test tasks for diag-
nosing the quality of vocational education in the dis-
cipline “Hygienic foundations of physical culture and
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sports activities” for students of the training direction
49.03.01 “Physical culture”.

Methods and structure of the study. The work
was carried out at the Department of Preventive Medi-
cine and Fundamentals of Health Lesgaft National
State University, St. Petersburg with the participation
of 2nd-year undergraduate students (n=120), who are
enrolled in the full-time department in the profile (di-
rection) of training 03.49.01 - “Physical Education”.

For a long time in our country, the main form of
knowledge control was the oral response of students
to questions. However, the transition to a point-rating
system [3] and the need for remote assessment of
knowledge in the current epidemiological conditions
caused by the coronavirus infection pandemic actual-
izes knowledge control in the form of performing vari-
ous types of test tasks.

In view of the foregoing, a team of authors devel-
oped a bank of test tasks for conducting knowledge
control in the discipline “Hygienic foundations of
physical culture and sports activities” taking into ac-
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count the requirements for the three main professional
qualifications, which are presented in Table 1.

The final layout reflects labor functions, labor
actions, test and practical tasks for the 6th and 7th
levels of qualifications with reference to regulatory
documentation and educational and methodological
literature (Sanitary rules and norms (SanRN), Order
of the Ministry of Sports of the Russian Federation
dated October 30, 2015 No. 999, textbooks on the
discipline).

Questions of choice, ranking, and conformity were
included in the test trials (Table 2). In practical tasks,
situational tasks were presented, in solving which stu-
dents were asked to analyze a specific situation in the
practice of physical culture and sports related to hy-
gienic provision, a comprehensive assessment of the
health and development of children and adolescents,
nutrition, etc.

In each option, all blocks of questions were pre-
sented. The scoring of tasks was carried out and the
final result was translated into an assessment - “ex-
cellent”, “good”, “satisfactory” and “unsatisfactory “.
Then a comparison was made with the oral answer in
the exam.

Results of the study and their discussion. Ac-
cording to the results of the testing, it was revealed
that the best results were observed when answer-
ing such types of questions as the “choice test” and
“match test”, in which 86% and 84% of students, re-
spectively, gave the correct answers. In turn, tasks of
the “open question” type caused difficulties for 23%
of the tested, “ranking test” - for 25% of students, and
when solving practice-oriented tasks, errors were not-
ed in 33% of students. Obviously, this was due to the

Table 1. Professional qualifications

Name of qualification

fact that students are worse oriented in tasks related
to labor activities.

In general, 47% of students scored a total score cor-
responding to the mark “excellent”; 16% of students
demonstrated a level of knowledge rated as “good”,
and the rest of the students (27%) received a “satisfac-
tory” rating. The sum of points according to the results
of testing in the group of students averaged 26.60+2.11
points, however, it should be emphasized that 10%
of students did not pass the certification. Mostly they
did not cope with practical tasks, which indicates that
these students at the time of testing were not ready to
address issues related to practical activities.

Comparison of the results of performing test tasks
with oral answers in the exam indicates that the scores
for the two types of control coincide by 75%. However,
the exam scores were slightly higher compared to the
data obtained during the testing. The sum of points for
the exam in the form of an oral answer varied from 24
to 30 points and averaged 27.02+1.09 points for the
group.

Itis also important that when comparing the results
of approbation of a bank of test items that take into ac-
count indicators of achieving a professional standard
and corresponding to general professional compe-
tencies (first stage, 2018-2019 academic year), which
were prepared earlier [4] and approbation of a set of
tasks developed taking into account labor actions,
knowledge and skills for three professional qualifica-
tions (second stage, 2019-2020 academic year), it
was found that, according to the test results, the best
results were shown by bachelors in the second stage
(Table 3). Thus, according to the results of the first
stage, the average score was 23.60+2.25, and accord-

Qualification level

Trainer 6 skill level
Specialist in instructor and methodological work in the field of 6, 7 skill level
physical culture and sports

Head of an organization (subdivision of an organization) car- 6, 7 skill level
rying out activities in the field of physical culture and sports

Table 2. Test tests
Labor action |

1. One practice-oriented task/case is

formed correct)

Knowledge |
1. Choice test (4 possible answers, one

Skill

1. Ranking test (establishing the
order of options)

2. Open question (the answer is entered
by the certified person)

2. Conformity test (matching
options)
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Table 3. Summary table of a comprehensive assessment of knowledge based on the results of the 1st and

2nd stages of testing and intermediate control (exam), M£+m

Test scores Points based on the results
of intermediate control (exam)
1st stage of testing, 2018-2019 academic 23,60+2,25 27,50+1,39
year, (n=100)
2nd stage of testing, 2019-2020 academic 26,60+2,11 27,02+1,09
year, (n=120)

ing to the results of the second stage - 26.60+2.11. At
the same time, it should be noted that when compar-
ing the results of oral answers in the exam, compa-
rable values of marks of bachelors of different years
were noted.

In conclusion, it should be emphasized that the
bank of tasks, developed taking into account the re-
quirements of the national qualifications system, was
integrated into the discipline course on the Moodle
platform in order to be used when conducting bound-
ary control in a remote format (2020-2021 academic
year) during a difficult epidemic situation due to the
spread of coronavirus infection, and has shown its ef-
fectiveness to control students’ knowledge.

At the same time, conducting an exam remotely in
the form of answering exam questions in essay for-
mat, in our opinion, does not allow obtaining an ob-
jective assessment of students’ knowledge and oral
answer to exam questions remains the preferred form
of intermediate control.

Conclusions. Thus, the proposed diagnostic cri-
teria for assessing the quality of vocational education
make it possible to take into account the modern re-
quirements of the development of society and help
improve the level of training in the field of physical cul-
ture and sports, taking into account the requirements
of the national qualifications system.
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