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The objective of the study is to identify and analyze the factor 
structure of physical condition and technical preparedness of children 
aged 15–16 years engaged in sports tourism. Materials and methods of the 
research. The study involved 56 boys and 26 girls aged 15–16 years. The 
results of the study were processed using correlation and factor analysis. 
The results. The results of the study show that during the factor analysis 
of indicators of physical condition and technical preparedness of students 
aged 15 years, two factors were identified, describing 34.66 % of the total 
dispersion in boys and three factors with 48.54 % contribution to the 
total dispersion in girls. So, in guys aged 15 years the general first factor 
“Speed-power and power qualities” has a load of 19.4 %, the second factor 
“Physical development, functional state, speed and agility” with a load 
of 15.26 %. The factor structure of girls aged 15 years revealed that the 
main first factor “Physical fitness” has a load of 21.26 %, and it is bipolar. 
The second factor “Physical development and technical preparedness” 
with a load of 14.05 % is unipolar. The third factor, with a contribution of 
13.23 % to the total dispersion, indicates that weight gain is a risk factor 
for the increase of heart rate in girls, which negatively affects their speed-

power and strength. Factor analysis of indicators of physical condition and 
technical readiness of children aged 16 years, showed three factors which by 
50.74 % in boys and 71.30 % in girls describe the total dispersion. The main 
factor in children aged 16 years “Physical preparedness” has a “weight” of 
29.56 %, the second factor is “Respiratory system” with a contribution of 
11.36 %, the third “Technical preparedness” with a load of 9.82 %. In girls 
aged 16 years of age, the first general factor “Physical fitness” with a load 
of 33.7 %, the second factor “Physical development, respiratory system 
and technical readiness” with a load of 20.13 %, the third factor “Physical 
development, functional status and speed-power qualities” with a load of 
17.47 %. Conclusions. The factor structure of physical condition of children 
aged 15–16 years has its peculiarities depending on gender and age. 
Generalization of the results of the factor analysis of indicators of physical 
condition and technical preparedness of students aged 15–16 years gives 
grounds to state that by means of sports tourism it is possible to correct 
their physical condition.

Key words: physical development, physical fitness, technical 
readiness, factor analysis, boys, girls.

Introduction
The current stage of development of society is 

characterized by difficult conditions of socio-economic 
development. That is why students, along with mastering 
the knowledge, skills and abilities provided by the basic 
program of physical culture, must have a high level of 
physical condition and be harmoniously developed and 
ready for fruitful creative work [1; 4].

The program of the subject «Physical Culture» is built 
on a modular system and contains invariant and variable 
modules. The latter are represented by various sports, 
including tourism [5].In recent years, tourism, in particular 
sports, is becoming increasingly popular. Sports tourism is 
an integral part of the system of physical culture and sports 
in Ukraine, patriotic and spiritual education of youth, 
health promotion, development of physical, moral and 
intellectual qualities of the individual by involving him in 
sports trips and competitions in sports tourism [1; 5].

The level of physical condition of schoolchildren in 
recent years is of concern, as experts note the trend of 
persistent deviations in the state of health of school-
children, due to increased workload and a simultaneous 
decrease in physical activity [3; 4].

At the present stage, a large number of studies of 
the physical condition of schoolchildren. At the same 
time, it should be noted that there is no research on the 
factor structure of the physical condition of children aged  
15–16 who are engaged in sports tourism, which testifies 
to the relevance of the study.

The research was conducted on the topic of the 
Consolidated Research Plan in the field of physical 
culture and sports for 2011–2015 of the Ministry of 
Family, Youth and Sports of Ukraine 3.7 «Improvement 
of biomechanical technologies in physical education 
and rehabilitation taking into account individual 
characteristics of human motility» (state registration 
number 0111U001734) and Research Plans of the 
Lesia Ukrainka East European National University 
for 2015–2017 on the topic «Socio-pedagogical and 
medical-biological bases of physical activity of diffe-
rent population groups» (state registration number 
0115U002344) and for 2018–2023 on the topic «Modern 
technologies for the formation and preservation of 
health of various groups of the population by means 
of health-improving motor activity» (state registration 
number 0118U004196).

FACTOR STRUCTURE OF PHYSICAL CONDITION  
AND TECHNICAL PREPAREDNESS OF CHILDREN  

AGED 15–16 YEARS ENGAGED IN SPORTS TOURISM
 A. Alоshуna, O. Demyanchuk  

Lesya Ukrainka Eastern European National University, Lutsk, Ukraine

сorresponding author – А. Alоshуna: aleshina1012@gmail.com          doi: 10.32626/2309-8082.2020-16.5-10
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Materials and methods of research
The study was aimed at identifying and analyzing 

the factor structure of physical condition and technical 
fitness of girls and boys aged 15–16, who are engaged 
in sports tourism after school hours. The study involved 
45 schoolchildren aged 15 years (31 boys and 14 girls) 
and 37 children aged 16 years (25 boys and 11 girls). All 
participants received informed consent to participate in 
this experiment. In the process of research, we determined 
the indicators that carried information about the physical 
condition of children and their technical readiness. 

Indicators that characterize physical development were 
determined using conventional methods of anthropometry 
[3; 6]. Indicators of physical fitness were determined by 
testing physical qualities according to the requirements 
of the school program. Technical readiness was assessed 
using tests used in sports tourism and a variable module 
«Tourism» of the school program [1; 5]. The results of 
the study were processed using the methods of mathe-
matical statistics: correlation analysis and factor analysis, 
in particular using the method of rotation of the varimax 
axes [2; 6].

Table 1 – Factor structure of the physical condition of schoolchildren 15 years old engaged in sports tourism

Researched parameters
Boys, n=31 Girls, n=14

Factor 1 Factor 2 Factor 1 Factor 2 Factor 3

Physical condition

Body weigh, kg 0,206 -0,298 -0,015 0,149 0,784

Body length, sm 0,025 -0,449 0,199 0,601 0,315

HR, beats/min-1 -0,164 0,381 0,014 0,127 0,785

OGK, sm 0,362 -0,108 -0,175 0,845 0,033

VL, мл 0,019 0,728 0,402 0,448 -0,076

Stange test, s -0,326 -0,115 0,315 0,766 0,091

Genchi's test, s -0,057 -0,203 0,418 -0,067 -0,125

Dynamometry of the right hand, kg 0,033 0,916 0,076 -0,509 0,760

Dynamometry of the left hand, kg 0,213 -0,170 0,602 -0,219 0,455

D SAT, Mm Hg 0,437 -0,384 0,691 0,425 0,149

D DAT, Mm Hg -0,266 0,049 0,399 0,471 -0,267

Physical preparedness

Speed abilities (біг 60 m, s) -0,017 -0,874 0,826 0,346 -0,014

Agility (shuttle run 4х9 m, s) 0,068 -0,830 0,847 0,268 0,092

Flexibility (lean forward from a sitting position, см) -0,010 0,674 -0,716 -0,229 -0,490

Speed and power qualities (long jump, sm) 0,821 0,187 -0,128 -0,100 -0,951

Speed and power qualities (high jump, sm) 0,862 -0,050 -0,798 -0,050 -0,532

Strength (bending of arms in an emphasis lying down, times) 0,753 0,160 -0,362 -0,231 -0,365

Strength (lifting in the saddle for 1 min, times) 0,790 0,010 -0,927 -0,218 0,022

Силові якості (pulling up, разів) 0,855 0,007 0,097 -0,023 -0,855

Speed qualities (run 1500, 2000 м, min) -0,345 -0,079 0,919 -0,043 0,091
Static equilibrium  
(Bondarevsky's samples with closed eyes, s) -0,583 0,033 -0,874 0,365 0,209

Static equilibrium  
(Bondarevsky's samples with open eyes, s) -0,484 -0,023 -0,798 0,399 -0,341

Technical preparedness

Ascent-traverse-descent, min. -0,234 0,055 0,441 0,658 -0,442

Knitting knots, min. 0,526 -0,104 -0,189 0,854 0,227

Climbing free climbing, min. -0,441 0,085 0,090 0,958 0,020

Determination of distance, m 0,133 0,423 -0,270 -0,612 -0,648

Motion in a given azimuth, m 0,443 0,217 -0,278 0,697 0,205

Movement along the line, m 0,191 -0,057 -0,533 -0,570 0,145
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Research results
The study examined the factor structure of physical 

condition and technical preparedness of girls and boys 
aged 15–16. Using the varimax rotation method, two 
factors were identified that describe 34.66 % of the 
total variance in 15-year-old boys and three factors with 
48.54 % contribution to the total variance in 15-year-old 
girls (Table 1).

Investigating the generalized characteristics of the 
structure of the physical condition of 15-year-old boys 
on the basis of the established correlations of physical 
condition indicators, we found that in the general 
factor I «Speed and power qualities» with a load of 
19.40 % combine individual indicators of their physical 
preparedness. Thus, this factor has a direct correlation with 
the following indicators of physical fitness: with indicators 
that characterize the speed and strength qualities, for 
example, long jump (r=0.821; p<0.05) and high jump 
(r=0.862; p<0,05), indicators of strength qualities, in 
particular in terms of pull-up (r=0,855; p<0,05), strength 
of the upper extremities and shoulder girdle, in terms of 
flexion and extension of the arms in a supine position – 
(r=0,753; p <0,05), torso strength, according to the rate of 
lifting to the side for 1 min (r=0.790; p<0.05). The resulting 
set of indicators indicates a deep relationship between the 
established indicators and indicates an increase in speed 
and strength qualities of the guys, along with an increase 
in their strength qualities.

The second factor «Physical development, functional 
status, speed and agility» with a «weight» of 15.26 % 
directly correlates with VL (r=0.728; p<0.05) and dynamo-
metry of the right hand (r=0.916; p<0, 05) and vice versa – 
with indicators of speed abilities (r=-0.874; p<0.05) and 
agility (r=-0.830; p<0.05), which indicates a decrease in 
the time of overcoming control distances with increasing 
functional state of the respiratory system their body and 
against the background of increasing hand strength. 

In the factor structure of indicators of physical condition 
and technical preparedness of girls of 15 years certain 
features are revealed. In the main factor 1 «Physical 
fitness» with a load of 21.26 %, which was bipolar, at one 
pole were indicators of speed (r=0.826; p<0.05), agility 
(r=0.847; p<0.05) and endurance (r=0.919; p<0.05), 
and on the other – flexibility (r=-0.716; p<0.05), speed 
and power qualities, high jump (r =-0.798; p<0,05), as 
well as indicators of static equilibrium, determined in 

Bondarevsky’s samples with closed (r=-0.874; p<0.05)  
and open eyes (r=-0.798; p<0.05). Thus, it can be argued 
that increasing the time of fixation of static posture,  
which indicates the improvement of static balance of girls, 
is accompanied by an increase in jumping height, as well 
as improving their flexibility, speed and agility, increasing 
forward tilt results and reducing control distances.

The second, unipolar factor «Physical development 
and technical fitness» with a load of 14.05 % contains 
OGK (r=0.845; p<0.05), free climbing (r=0.958; p<0.05) 
and knitting knots (r=0.854; p<0.05). Obviously, physical 
development determines the improvement of technical 
fitness of 15-year-old girls engaged in sports tourism.

The third factor with a contribution of 13.23 % to 
the total variance, directly correlates with body weight 
(r=0.784; p<0.05) and heart rate (HR) (r=0.785; p<0.05) 
and has an inverse correlation with the velocity – force 
qualities set by long jump (r=-0.951; p<0.05) and the 
strength index defined in the test exercise for girls «Pulling 
up on a low crossbar» (r=-0.855; p<0.05). As you can see, 
weight gain is a risk factor for heart rate increase in girls, 
which negatively affects their speed and strength and power 
qualities. That is, unlike boys, body weight is an important 
indicator in the factor structure of their physical condition.

As a result of factoring the indicators of physical 
condition and technical preparedness of 16-year-old 
children engaged in sports tourism, three factors were 
identified, which by 50.74 % for boys and 71.30 % for girls 
describe the total variance.

The main factor in boys aged 16 «Physical prepared-
ness» with a «weight» of 29.56 %, as in boys 15 years, 
contains indicators of physical fitness, but for boys of this 
age, their list is significantly expanded. Thus, indicators 
of flexibility, speed and static equilibrium were added 
to the indicators characterizing speed-power and power 
qualities. It turned out that at one pole were concent-
rated indicators of strength by pulling on the crossbar 
(r=0.802; p<0.05), bending and unbending of the arms 
in the supine position (r= 0.791; p<0.05), lifting in the  
saddle for 1 min (r= 0,708; p <0,05), indicators of 
speed and power qualities in terms of long jump  
(r=0,878; p <0,05) and height (r=0,916; p<0,05), indica-
tors of flexibility (r=0.914; p<0.05) and static equilibrium 
according to the results of Bondarevsky’s tests with 
closed (r=0.772; p<0.05) and open eyes (r=0.855; p<0.05),  
and on others – speed qualities (r=-0,831; p<0,05) (Tab. 2).
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Table 2 – Factor structure of the physical condition of schoolchildren 16 years old who are engaged in sports tourism

Researched parameters
Boys, n=25 Girls, n=12

Factor 1 Factor 2 Factor 1 Factor 2 Factor 1 Factor 2

Physical condition

Body weigh, kg 0,068 -0,293 -0,384 -0,015 0,149 0,784

Body length, sm 0,175 -0,692 0,318 0,199 0,601 0,315

HR, beats/min-1 -0,173 -0,083 0,628 0,014 0,127 0,785

OGK, sm -0,078 0,156 -0,206 -0,175 0,845 0,033

VL, мл -0,243 0,773 -0,181 0,402 0,448 -0,076

Stange test, s -0,138 0,267 0,033 0,315 0,766 0,091

Genchi's test, s -0,094 0,709 0,252 0,418 -0,067 -0,125

Dynamometry of the right hand, kg 0,048 0,512 0,387 0,076 -0,509 0,760

Dynamometry of the left hand, kg 0,174 0,551 -0,029 0,602 -0,219 0,455

D SAT, Mm Hg -0,017 0,476 0,203 0,691 0,425 0,149

D DAT, Mm Hg -0,025 0,171 -0,654 0,399 0,471 -0,267

Physical preparedness

Speed abilities (біг 60 m, s) -0,764 -0,073 0,336 0,826 0,346 -0,014

Agility (shuttle run 4х9 m, s) -0,835 0,045 0,303 0,847 0,268 0,092

Flexibility (lean forward from a sitting position, см) 0,914 -0,085 -0,018 -0,716 -0,229 -0,490

Speed and power qualities (long jump, sm) 0,878 -0,160 0,017 -0,128 -0,100 -0,951

Speed and power qualities (high jump, sm) 0,916 0,024 0,092 -0,798 -0,050 -0,532

Strength  
(bending of arms in an emphasis lying down, times) 0,791 -0,156 -0,060 -0,362 -0,231 -0,365

Strength (lifting in the saddle for 1 min, times) 0,708 0,269 0,069 -0,927 -0,218 0,022

Силові якості (pulling up, разів) 0,802 -0,357 0,079 0,097 -0,023 -0,855

Speed qualities (run 1500, 2000 м, min) -0,831 0,241 -0,113 0,919 -0,043 0,091

Static equilibrium  
(Bondarevsky's samples with closed eyes, s) 0,772 -0,283 -0,108 -0,874 0,365 0,209

Static equilibrium  
(Bondarevsky's samples with open eyes, s) 0,855 -0,026 -0,193 -0,798 0,399 -0,341

Technical preparedness

Ascent-traverse-descent, min. -0,022 0,424 -0,070 0,441 0,658 -0,442

Knitting knots, min. -0,119 0,422 0,163 -0,189 0,854 0,227

Climbing free climbing, min. -0,052 0,148 0,439 0,090 0,958 0,020

Determination of distance, m 0,001 -0,268 -0,662 -0,270 -0,612 -0,648

Motion in a given azimuth, m 0,314 -0,280 0,104 -0,278 0,697 0,205

Movement along the line, m 0,075 -0,014 -0,702 -0,533 -0,570 0,145

Obviously, the growth of speed-power and power 
qualities, flexibility and static balance causes a decrease in 
travel time, and, consequently, an increase in speed, agility 
and endurance of the guys.

The second factor «Respiratory system» with 
a contribution of 11.36 % to the factor structure of 
physical condition and technical fitness of boys 16 years 

old contains the index of VL (r=0.773; p<0.05) and the 
Genchi test (r=0.709; p<0.05), and the third – «Technical 
preparedness» with a load of 9.82 % includes movement 
along the line (r=-0.702; p<0.05).

Analysis of the factor structure of the studied 
indicators of 16-year-old girls showed that the general 
factor I «Physical preparedness» with a load of 33.70 % 
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combines indicators of physical fitness, including speed 
(r=0.826; p<0.05), agility (r=0.847; p<0.05), endurance 
(r= 0.919; p<0.05), which have a negative correlation with 
static equilibrium in the Bondarevsky sample with closed 
(r=-0.874; p<0.05) and open eyes (r=-0.798; p<0.05), 
flexibility (r=-0.716; p<0.05), indicators of speed and power 
qualities, on the example of high jump (r=-0.787; p<0,05) 
and strength qualities, for example, lifting into the saddle 
for 1 min (r=-0.927; p<0.05).

As you can see, with a decrease in speed, time 
to overcome distances of 100 m, and agility, time to 
overcome distances 4x9 m shuttle run, you can predict an 
increase in static balance in girls, time in a static position, 
increasing strength, including increasing the number of 
times in sit for 1 min, increase flexibility, increase the 
results of tilting the torso forward from a sitting position.

With a load of 20.13 % in factor 2 «Physical condition, 
respiratory system and technical preparedness» 
the following indicators were distinguished: OGK 
(r=0.845; p<0.05), Stange test (r=0.766; p<0.05), 
as well as indi cators of technical readiness: knitting  

knots (r=0.854; p<0.05) and lifting free climbing  
(r=0.958; p<0.05), which indi cates the «internal» relation-
ship between the established indicators.

The third factor «Physical condition, functional 
state and speed and strength qualities» with a load 
of 17.47 % with a direct correlation contains body 
weight (r=0.784; p<0.05), heart rate (r=0.785; p<0.05), 
dynamometry of the right hand (r=0.760; p<0.05) and 
with the inverse – speed and power qualities, on the 
example of a long jump from a place (r=-0.951; p<0.05) 
and pull-up r=-0.855; p<0.05).

As in the case of 15-year-old girls, 16-year-old girls 
have more body weight and functional status in the factor 
structure of physical condition and technical preparedness 
compared to boys.

The generalization of the results of the factor analysis 
of indicators of physical condition and technical pre-
paredness of schoolchildren aged 15–16 gives grounds to 
assert that by means of sports tourism it is possible to 
correct their physical condition (Table 3). 

  
Table 3 –  Generalized factor structure of physical condition and technical fitness of schoolchildren aged 15-16 engaged in sports 

tourism

Factors

Factor load / investigated parameters

boys girls

15 aged 16 aged 15 aged 16 aged

Factor 1

19,40 %  
(speed and power 

qualities)

29,56 %  
(speed-power and power 

qualities, flexibility, speed, 
static balance)

21,26 % 
(speed, agility, endurance, 
flexibility, static balance)

33,70 % 
(physical preparedness)

Factor 2

15.26% 
(respiratory system, 

hand strength, 
speed, agility)

11.36 % 
(respiratory system)

14,05 % 
(OGK, technical 
preparedness)  

20,13 %  
(respiratory 

system, technical 
preparedness)

Factor 3
-

9,82 % 
(technical preparedness)

13,23 % 
(body weight, HR, speed 

and strength, hand, arm and 
shoulder girdle strength)

17, 47 % 
(physical condition, 
speed and power 

qualities)

Total, % 34,66 50,74 48,54 71,30

Discussion
Physical condition is characterized as a set of 

morphological, physical and functional indicators of 
development and condition of the human body, its physical 
qualities and abilities, which are due to internal factors 
of adaptation to living conditions [1; 4]. In determining 

the physical condition of children engaged in sports 
tourism, we used a significant number of indicators. 
When processing the results, we used correlation and 
factor analysis. The purpose of factor analysis is to reduce 
the number of variables and determine the structure of 
relationships between variables. 
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Methods of factor analysis solve three main groups of 

problems:
• search for presumed implicit patterns determined 

by the influence of external or internal factors on the 
process under study;

• identifying and studying the statistical relationship 
of traits to factors or major components;

• compression of information by presenting the 
process using generalized factors or main components, 
the number of which is less than the number of initially 
selected features (parameters), but sufficient to ensure the 
reproduction of the correlation matrix with the required 
accuracy.

The application of these methods made it possible 
to identify among the studied indicators the factors that 
have the greatest load in the total variance. In particular, 
the relationship we have identified is particularly 
important for 16-year-old schoolchildren, where 
technical readiness was singled out in the third factor in 
boys and in the second in girls. Thus, taking the received 

loads for 100 %, it can be argued that in the process of 
developing programs to improve the physical condition of 
schoolchildren by means of sports tourism about 30 % 
(27.3 % for boys and 28.23 % for girls) the load should 
fall on the development of their technical training .

Conclusions
The factor structure of the physical condition of 

children 15–16 years has its own characteristics depending 
on gender and age. The generalization of the results of the 
factor analysis of the indicators of physical condition and 
technical readiness of schoolchildren aged 15–16 gives 
grounds to assert that their physical condition can be 
corrected by means of sports tourism.

We see prospects for further research in the 
substantiation and development of technology for the 
correction of the physical condition of children aged 15–16 
by means of sports tourism.
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As a result of studies, it was found a positive relationship between 
the time taken for a distance of 2000 m on an ergometer and the 
results of competitions on water (2000 m) for highly skilled athletes 
in rowing (rxy = 0.51-0.78) (P. Mikulic, 2009). Objective: research of 
the results of competitions in rowing on ergometers among highly 
qualified rowers with the further identification of factors influencing 
the time taken to cover a distance of 2000 m. Material & methods: 
the study analyzed the performance of Ukrainian Championship 
participants: 11 athletes – Honored Masters of Sports of Ukraine, 14 – 
Masters of Sports of Ukraine of International Class, 53 – Masters of 
Sports of Ukraine, 30 – Candidates for Masters of Sports of Ukraine,  
2 athletes – with 1 category, 1 – without category. The following methods 
were used: analysis of scientific sources and protocols of technical 
results of the Ukrainian Championship in rowing on ergometers. The 
methods of mathematical statistics that were applied are: Kolmogorov-
Smirnov test, determination of the mean and standard deviation, 
correlation analysis. SPSS package was used for calculations.Results. 
For athletes of the open category average rowing time on ergometers, 
determined at a distance of 2000 m, was: for men – 376.71 s, for 
women – 437.50 s. Among lightweight athletes it was observed 

the following results: 401.12 s for men, 465.03 s for women. It was 
determined that the age of athletes correlates with the time for covering 
a distance of 2000 m: men - (r = – 0.633; p ˂ 0.01), light-weight men –  
(r = – 0.677; p ˂0.05), women – (r = – 0.554; p˂0.01), lightweight women  
(r = – 0.618; p <0.05). It was determined the correlation between the body 
weight of men in the open category and time to overcome the distance 
of 2000 m and 5000 m: (r = – 0.317; p <0.05) and (r = – 0.388; p <0.01).  
The close relationships between the time of overcoming the distance 
of 2000 m and the distance of 5000 m were found in all groups of 
athletes: the open category for men (r = 0.928, p <0.01) and women  
(r = 0.963, p <0.01); lightweight men (r = 0.975, p <0.01) and lightweight 
women (r = 0.978, p <0.01). Conclusions. Thus, the age of the athlete 
and sports experience affect the results of competitions on ergometers. 
It has not been identified any significant effect of body weight on the 
result of competitions on rowing ergometers, except for male athletes 
of the open category. The formula of the regression equation is 
determined, which will allow predicting the time of passing the distance 
of 2000 m based on the result of the distance of 5000 m.

Keywords: Ergometer Concept2, correlation, 2000 m distance, 5000 m 
distance, body weight.

Introduction
Today, Concept 2 rowing ergometers are used in the 

training of high-class athletes in academic rowing in most 
countries of the world. Ergometers are currently used in 
testing various aspects of special physical and functional 
training of rowers. Given the correlation between the results 
of testing on water and ergometers, athletes, coaches 
are given the opportunity to analyze the components of 
the training load, track the number of strokes, power of 
motor action, time and other parameters. With the help 
of modeling, rowing ergometers are becoming increasingly 
common.

In the last decade, there is a lag in the results 
of Ukrainian rowers from the world elite, due to the 
inefficiency of the system of long-term training of athletes, 
in particular, the content and methods of motor skills, a set 
of physical qualities to obtain maximum sports results [14].

The importance of training and testing of rowers 
with the help of ergometers is evidenced by numerous 
competitions held both in Ukraine and in other countries. 
Thus, the system of selection and staffing of crews of the 

Ukrainian academic rowing team in 2020 to participate 
in the world and European championships among youth 
under 23 and the world championship in non-Olympic boat 
classes included 3 stages, the first of which is the Ukrainian 
ergometer championship ( Kyiv 29-31.01.2020) [4]. These 
competitions are also the first stage of selection of athletes 
to the national team of Ukraine in academic rowing to 
participate in international competitions and the Olympic 
Games [5].

Thus, the problem of performances of Ukrainian 
rowers in the international arena requires the search for 
new training programs, types of models, tests, including 
rowing ergometer.

As a result of research it is determined that highly 
qualified athletes have positive relationship between the 
time of the distance of 2000 m on the ergometer and 
the results of competitions on the water (2000 m), the 
correlation coefficient is in the range – 0.51-0.78, which 
indicates the possibility the use of indicators on ergometers 
at a distance of 2000 m to predict the performances of 
rowers on the water [10].
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It is known that ergometers are widely used in the 

preparation and evaluation of the impact of training tools 
for rowers 13-15 years in the winter [1]. Competitions on 
ergometers «Autumn Starts» were qualifying for athletes 
to be included in the national team among men, women, 
junior boys and junior girls under 23 (4.10.2018). It is noted 
that only 3 athletes covered a distance of 2000 m on a 
Concept 2 ergometer faster than 7 minutes and 4 athletes 
- faster than 6 minutes [3]. For the technical training of 
rowers-academics of mass categories in the off-season, a 
methodical approach to the use of feedback in improving 
the characteristics of movements using ergometers [2].

The survey of highly qualified rowers from 59 countries, 
provided information on age, sex, height and body weight, 
rowing experience, crew, officially registered results of 
performances at major world competitions (rankings 
achieved at the World Rowing Championships. The time 
of overcoming the distance of 2000 m on the rowing 
ergometer Concept2 was also found out. The relationship 
between the results obtained on rowing ergometers and 
the indicators on the water at a distance of 2000 m was 
studied. It was determined that the time of testing on 
ergometers (2000 m) was positively correlated (p≤0.049) 
with the final rating of the World Rowing Championship. 
The highest Pearson correlation coefficients were observed 
in male rowers «singles» of light weight (r = 0.78; p = 0.005),  
men of open category (r = 0.72; p = 0.004), men of light 
weight from «doubles» (r = 0.72; p ˂0.001). Among women, 
the relationship was observed in the indicators of «singles» 
(r = 0.75; p = 0.002) and in lightweight athletes with 
«doubles» (r = 0.69; p = 0.001) [10]. 

The results of conducted studies showed a high level of 
correlation between anthropometric indicators of student 
rowers (n = 38) and the time, during which they covered a 
distance of 2000 m on a rowing ergometer. The distance was 
significantly related to body length (r = - 0.801), body weight 
(r = - 0.812), muscle mass (r = −0.822) and sitting body 
length (r = - 0.687). In addition, anthropometric indicators 
influenced the result of the distance of 2000 m: girth of 
the forearm (r = - 0.615), shoulder (r = - 0.629), biceps  
(r = −0.655), thighs (r = - 0.694). Significant relationships 
were also found with the width of the bones – the femur 
(r = −0.678), the humerus (r = - 0.665), the length of the 
limbs: arms (r = - 0.701) and legs (r = - 0.703). The time of 
the distance was influenced by the indicators of anaerobic 
support (power on the rowing ergometer in the Wingate 
test): maximum (r = - 0.756), minimum power (r = - 0.778); 

force parameters: leg press (r = - 0.755), bench press  
(r = - 0.749). Based on the obtained results, forecasting 
models were created in order to predict the results of com-
petitions on the water and search for talented athletes [7]. 

Similar studies were conducted among elite Indian 
rowers, including 139 lightweight athletes and 60 open 
rowers. The rowing time on the ergometer 2000 m 
significantly correlated with age (r = –0.459), length  
(r = - 0.340) and body weight (r = - 0.50), back muscle strength  
(r = - 0.458) and limb strength: right hand (r = - 0.311), 
left hand (r = - 0.333) (p <0.001). Indicators of the 
percentage of body fat (r = 0.191) and the characteristics 
of the mesomorphic somatotype (r = - 0.223) correlated 
with the result of rowing on an ergometer at a distance 
of 2000 m (p <0.05). Multiple regression analysis allowed 
to determine the age, length and weight of the body, the 
percentage of body fat as significant factors for predicting 
the effectiveness of rowing on ergometers 2000 m  
(r = 0.730) [8].

As a result of studies of correlations between the 
test result on the ergometer 2000 m and indicators of 
physical and functional fitness of Sri Lankan rowers of 
the army unit, it was found that in men (n = 33) the time 
of overcoming 2000 m was negatively correlated with 
anaerobic parameters (r = −0.81, p <0.01), muscle mass  
(r = - 0.42, p <0.05) and flexibility (r = - 0.41, p <0.05), in 
at the same time, female rowers (n = 14) did not have a 
significant correlation with any indicators other than body 
weight (r = −0.95, p <0.05). It is noted that the physical 
training of Sri Lankan rowers did not meet international 
standards, so the study will be a step towards achieving 
competitive success in the sport in the future [13].

As a result of studies conducted among highly 
qualified rowers (n = 11 men; n = 11 women) it was found 
that productivity and efficiency in the test on rowing 
ergometers Concept 2 correlates with anthropometric 
characteristics: body length (r = 0.873; r = 0.815), weight 
(r = 0,894; r = 0,703), muscle mass (r = 0,973; r = 0,829) 
and the content of free fatty acids in the body (r = - 0,705; 
r = - 0,856) [12].

The results of studies in which Ukrainian rowers parti-
cipated show a close relationship between the maximum 
force and the efficiency of the distance of 2000 m 
on the ergometer: traction lying down (r = -0.689),  
horizontal traction in the block simulator «Dyba»  
(r = - 0.778), maximum acceleration (r = 0.754). In the 
course of research, a correlation was found between the 
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maximum acceleration on the ergometer and force tests: 
traction lying down (r = -0.643), traction on the Dyba  
(r = -0.844) [14].

It should be noted that Italian scientists, studying 
the kinematic characteristics of movements, muscle 
electromyography, drew conclusions about the differences 
between rowing in a boat and the distance on the 
ergometer Concept 2. The load was applied the same: 
2 times for 2 minutes at 20 and 32 strokes per minute.

It was determined that the electromyography of the 
muscles differed: rowing on a boat showed greater activity 
of the pectoralis major muscle, the widest back muscle, 
the biceps femoris. Considering these results, during the 
period when athletes use an ergometer, they should also 
add a load to the training program on those muscles that 
are not properly activated on the simulator. Cross-graphs 
of knee and elbow flexion depending on muscle activity 
and arm strength showed different coordination models 
comparing rowing on water and ergometers, suggesting 
possible more careful study and application of ergometers 
during training periods immediately before competitions 
to avoid negative changes in movement techniques. 
Scientists point out that the results of the study suggest 
that tests on the ergometer should be used more to predict 
functionality (MSC, PANO) than to assess the technique of 
rowing [9].

The article is a fragment of the research of the Faculty 
of Physical Education and Sports of the Petro Mohyla 
Chornomorsk National University, «Development and 
implementation of innovative technologies for assessment 
and correction of the functional state of man during 
exercise in sports and rehabilitation», state registration  
№ 0117U007145.

Material and methods of research
The purpose of the study is to study the results of the 

struggle for ergometry among highly qualified rowers with 
academic service with further analysis and identification 
of factors affecting the distance of 2000 m. Tasks: 1. To 
determine statistical indicators of physical development, 
physical fitness of rowers in academic communication 
on service on ergometers. 2. Change the abolition of the 
degree of correlation of users during the time of origin of 
distances of 2000 m for service ergometry and indicators 
of physical fitness, anthropometric and other sports 
equipment that may affect the test results.

When analyzing the results of the Championship of 
Ukraine on ergometers (Kyiv, 29-31.01.2020), we took into 

account the performance of 111 athletes in rowing [6]. 
The participants of the open category included 91 athletes  
(n = 59, men; n = 32, women), the lightweight category – 
20 athletes (n = 13, men; n = 7, women).

The competitions among women of the open category 
were attended by 7 athletes – Honored Masters of Sports 
of Ukraine (HMSU), 4 – Masters of Sports of Ukraine 
of international class (MSUIC), 10 athletes with sports 
qualifications – Masters of Sports of Ukraine (MSU) and 
candidates for Masters of Sports of Ukraine (KMSU), 
1 sportswoman with 1 category.

Thus, as a result of research the indicators of 
participants of the Championship of Ukraine on ergometers 
(n = 111) were analyzed, from them men – 72, women – 
39 athletes. Most of the participants were rowers - masters 
of sports of Ukraine in rowing (Fig. 1).

.
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МСУ
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без розряду

Number of participants of the Championship of Ukraine 
 of different sports qualification

Fig. 1 Number and sports qualification of participants of the 
Championship of Ukraine on rowing on ergometers 
(Kyiv, 29-31.01.2020)

The average age of athletes in the open category was 
24 years for men, 25.38 years for women, lightweight 
athletes – 23.62 years for men, and 23.57 years for women.

Competitions were held to determine the level of 
general fitness, physical capabilities and psycho-emotional 
state of athletes in the base period of training.

We used methods: analysis of scientific sources, analysis 
of protocols of technical results of the Championship 
of Ukraine on ergometers Concept 2, which provided 
information on body weight of athletes, age, sports quali-
fications, results of the distance 2000 m and 5000 m, 
distribution of places in two types of competitions [6].

Methods of mathematical statistics were used: 
verification of conformity of sampling normality (Kolmo-
gorov-Smirnov criterion), determination of standard and 
standard deviation, correlation analysis. All data were 
analyzed using the SPSS package. All samples by age and 



14

ISSUE 16, 2020

the sample «time of overcoming the distance of 2000 km, 
women» did not obey the normal law of distribution of 
variables, so Spearman’s correlation coefficient was used, 
for the rest of the samples Pearson’s correlation coefficient 
was used.

Results of the research
As a result of the analysis of the data of the protocol 

of the Championship of Ukraine on ergometers (2020), we 
found out that almost all samples are homogeneous. The 
best result for 2000 m on the ergometer for men – 352.3 s, 
for women – 392.7 s (Table 1).

Table 1 - Statistical characteristics of the participants of the Championship of Ukraine on ergometers

Participants Statistical characteristics of the studied indicators

sex n
Body weight, kg Time at 5000 m, s Time at 2000 m, s

ХХ±S v, % ХХ±S v, % ХХ±S v, %

Light weight

men 59 92,24±7,54 8,17 1007,84±43,75 4,34 376,71±14,36 3,81

women 32 76,64±7,98 10,41 1146,81±54,77 4,78 437,50±28,20 6,45

Light weight

men 13 71,23±2,21 3,10 1063,25±39,13 3,68 401,12±13,94 3,48

women 7 57,59±1,89 3,28 1217,73±43,79 3,59 465,03±16,53 3,55

Analyzing the correlations between age and the results 
of testing the distance of 2000 m and 5000 m, it can be 
noted that there are statistically significant relationships. 

Thus, older athletes with significant experience in 
international competitions show better results when 
tested on an ergometer (Table 2).

Тable 2 – Correlations between age and indicators that were studied among participants in rowing competitions on ergometers

Participants
Body weight, kg Time at 2000 m, s Time at 5000 m, s

rxy p rxy p rxy p

Age, men 0,274* 0,036 –0,633** 0,000 –0,662** 0,000

Age, men light weight 0,262 0,388 –0,677* 0,011 –0,783** 0,002

Age, women –0,009 0,963 –0,554** 0,001 –0,611** 0,000

Age, women light weight –0,346 0,448 –0,618 0,139 –0,655 0,111

*  Correlation is significant at the level 0,05 (bilateral)
 **  Correlation is significant at the level 0,01 (bilateral)

Тable  3 – Correlations between body weight of athletes and 
time of overcoming 2000 m and 5000 m distance on ergometers 
Concept 2

Athletes` body weight rxy p

Time at 2000 m, s

Body weight, kg men –0,317* 0,014

Body weight, kg men lightweight –0,436 0,137

Body weight, kg women –0,317 0,077

Body weight, kg women lightweight 0,451 0,310

Time at 5000 m, s

Body weight, kg men –0,388** 0,002

Body weight, kg men lightweight –0,394 0,182

Body weight, kg women –0,269 0,136

Body weight, kg women lightweight 0,354 0,436

*  Correlation is significant at the level 0,05 (bilateral)
**  Correlation is significant at the level 0,01 (bilateral)

It can be noted that statistically significant relation-

ships between the weight of the athlete and the time of 

overcoming 2000 m and 5000 m distances is observed only 

in male athletes of the open category (р<0,05). Thus, the 

body weight of female and lightweight athletes did not 

affect the results of competitions on rowing ergometers 

(р>0,05) (Table 3). 

The closest relationships were found between the 

time of overcoming the distance of 2000 m and the 

distance of 5000 m. The figure shows the formula of the 

regression equation, which allows to predict the result 

at a distance of 2000 m, where y is the result (s) of the 

distance of 2000 m, and x is the result (s) of the distance 

of 5000 m (Fig. 2). 
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Correlation between distance travel time
2000 km and 5000 m

Fig. 2  The relationship between the time of the distance of 
2000 m and 5000 m on the ergometer Concept 2 among 
men in the open category

A high level of correlation was found between the time 
of rowing on ergometers at distances of 2000 m and 5000 m 
among athletes of the open category: men (r = 0.928,  
p <0.01), women of the open category (r = 0.963, p <0.01) ;  
in male athletes of light weight (r = 0.975, p <0.01) and 
women of light weight (r = 0.978, p <0.01).

Thus, it is possible to predict the result of passing the 
distance of 2000 m based on the results of rowing on an 
ergometer at a distance of 5000 m.

Discussion
When analyzing the results of the Championship of 

Ukraine in rowing on ergometers, we can draw conclusions 
about the difference between the average men and 
women. In athletes of the open category the difference 
is – 13.9 %, in lightweight – 16.7 %. If you compare the 
best results of individual athletes, the difference is 10.3 %. 
According to scientists, the average time of the distance of 
2000 m on the ergometer for the open category of male 
rowers is 364 s, for women – 416 s. This 13 % difference 
is also observed among the group of junior rowers and 
corresponds to the differences in the world record distances 
of 2000 m. The difference in testing of lightweight rowers 
was 12 % (383 s – men, 437 s – women). It is noted that 
the time of rowing on water (2000 m) in women is about 
10-11% longer than in men. This gap in sports performance 
between women and men is observed in other sports, but 
every year this difference decreases, due to increased 
competition among women [10]. Thus, the analysis of 
the protocols of rowing competitions on ergometers 
confirmed the difference between the average indicators 
of the distance overcoming  of 2000 m for men and women 
(13.9 %), but there is a much larger gap between the 
indicators of light weight athletes (401.12 s and 465.03 s), 
which indicates a significant lag behind the world models.

Attention is drawn to the results of research in which 
scientists note that the rowing ergometer simulates the 
conditions of competition on the water better for athletes 
who perform «alone». It is noted that in crews rowers 
must coordinate and synchronize their individual motor 
characteristics. These factors cannot be assessed on a 
rowing ergometer when the overall performance is based 
solely on the work of an individual athlete [10].

The developed test with submaximal loading which is 
capable to predict time of passing of distance of 2000 m 
on the ergometer attracts attention. It is noted that the 
SmRT test can be used weekly as a standardized warm-up. 
The total duration of the test was 17 minutes. The load is 
performed for 6 minutes at 70 % heart ratemax, 6 minutes 
at 80 % heart ratemax, 3 minutes at 90% heart ratemax 
and given 2 minutes of rest [11].

Researchers are drawing attention to the importance 
of ergometer testing and the relationship between the 
factors that influence the outcome of a 2000-meter 
distance to find talented athletes. The results of the study 
suggested that the strength parameters, anaerobic power 
of rowing, anthropometric indicators are important 
characteristics that need to pay attention to coaches, 
athletes in order to optimize the distance of 2000 m 
on the ergometer. Attention is paid to the expediency 
of taking into account anthropometric data at the first 
stages of sports selection [7].

As a result of researches of physical fitness of high-
class rowers (n = 15) the average indicators of passing of 
distance of 2000 m on the ergometer – 361,9 s (the best 
result – 349,2 s) were established. It is noted that the high 
level of development of the maximum force may indicate 
the possibility of predicting high results of rowing on an 
ergometer at a distance of 2000 m.  Analyzing the indicators 
of strength abilities of rowers in academic rowing, scientists 
found that in accordance with the standards of the national 
team of Ukraine in physical training, most athletes showed 
relatively high levels of strength training [14].

Due to the outbreak of coronavirus, with a rapidly 
growing number of patients, the Olympic and Paralympic 
qualifying regattas have already been canceled: regattas to 
be held in Rio de Janeiro (April 2-5, 2020); final Olympic 
qualifying regatta in Lucerne (Switzerland, May 17-19, 
2020); continental Olympic qualifying regattas of Asia 
(Oceania) and Europe. The World Rowing Cup (Stage 
III) in Lucerne (May 22-24, 2020) is also canceled. The 
International Rowing Federation draws attention to the 



16

ISSUE 16, 2020

significant disruption of the preparation of athletes and 
crews to perform at the Olympic Games (2020) [15]. 
Given the effects of the global pandemic situation, indoor 
rowing may become more important in the training of 
high-class athletes.

Conclusions
As a result of researches, indicators of participants of 

the Championship of Ukraine on ergometers from which 
11 athletes – Honored masters of sports of Ukraine, 
14 – masters of sports of Ukraine of international class, 
53 – masters of sports of Ukraine, 30 –  candidates for 
masters of sports of Ukraine, 2 athletes –  with 1 category, 
1 participant –  without sports category were analyzed.

The average time of testing on ergometers at a 
distance of 2000 m for athletes of the open category: for 
men – 376.71 s, for women – 437.50 s. Among lightweight 
athletes, there were results: for men – 401.12 s, for 
women – 465.03 s.

It was determined that the age of athletes correlates 
with the results of the distance of 2000 m: men (r = - 0.633;  
p ˂ 0.01), men of lightweight (r = - 0.677; p ˂ 0.05), women –  
(r = - 0.554; p˂0.01), lightweight women (r = - 0.618;  
p>0.05), which indicates the importance of sports experience 
and the acquired level of training of older athletes.

The correlation between the body weight of male 
athletes of the open category and the time of overcoming 

the distance of 2000 m and 5000 m was determined: 
(r = - 0.317; p <0.05; r = -0.388; p <0.01). Among other 
categories of athletes, there was no statistically significant 
effect of body weight on the results of competitions on 
rowing ergometers.

Were found out the presence of close relationships 
between the time of overcoming the distance of 2000 m 
and the distance of 5000 m in all groups of athletes: open 
category men (r = 0.928, p <0.01) and women (r = 0.963, 
p <0.01). ; men of light weight (r = 0.975, p <0.01) and 
women of light weight (r = 0.978, p <0.01).

The regression level formula is defined, which allows 
to predict the time of passing the distances of 2000 m 
based on the results of the distances of 5000 m.

Promising areas for further research may be:
• establishment of correlations between anthro po-

metric, functional indicators and the results of the 2000 m 
distance of Ukrainian rowers;

• the use of correlations to create individual models 
of competitive activities, taking into account global trends 
in rowing;

• further study of the factors influencing the time of 
the distance on the ergometer Concept2 and on the water 
in order to improve the selection of promising athletes;
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Today, the computerization of higher education is aimed at 
the formation and improvement of the forms and content of the 
educational process. The implementation of computer-based teaching 
methods and processing of test results will help to optimize students’ 
physical education. Objective: building a database based on the results 
of student testing and using it in physical education, followed by saving 
and simplifying data analysis. Material & Methods: The study involved 
students of Petro Mohyla Black Sea National University (n = 195 persons) 
using the protocols of the previous studies (I. Bondarenko, 2020).  
The methods used were: analysis of scientific sources, pedagogical 
testing (6 minutes of rowing on the ergometer; anthropometry (length 
and body weight), testing of functional capabilities (heart rate before 
and heart rate after exercise), method of constructing a database 
language (SQL language). Conclusions: Using the SQL programming 
language and based on the results of testing of students, a database 
that contained 8 tables was built. The main table “Students” contains 
data: last name, first name, middle name, gender, citizenship, age. The 
table “DateOfTest” specifies the date, time of passing the test, and the 

number of the simulator. The table “WeightHeigth” includes length 
and body weight, the table “HeartRate” determines indicators of heart 
rate. All data from the ergometer monitors was entered in 4 tables, 
which contained the characteristics of passing distance: the distance in 
meters, the number of strokes, the time for which students covered the 
distance of 500 meters; calories burned and power. Results: Using SQL 
queries, you can determine:

•  students with the best or worst test results;
•  average values of the distance on the ergometer with regard to 

gender, age, citizenship;
•  body mass index indicators; dependence of changes of heart 

rate after testing on body mass index
•  the ratio of the distance that was covered in the first 2 minutes, 

in 3–4 minutes, in 5–6 minutes to the total distance that 
students covered in 6 minutes.

  Keywords: computerization, higher education, testing, SQL programming 
language, Ergometer Concept2.

Introduction
Today, the informatization of higher education is 

aimed at forming and developing the intellectual poten-
tial of the nation, improving the forms and content of the 
educational process, the implementation of computer 
methods of teaching and testing, which will make it 
possible to solve the educational problems based on 
world experience.  It is noted that the informatization 
of education is based on the use of information systems, 
networks, resources and technologies.  Databases, data 
banks, and knowledge, information technology of various 
levels, production of technical means of informatization, 
are components of the national information infrastructure 
and the main factors that ensure the development of the 
state [5].

The importance of informatization of all spheres of 
public life in Ukraine, in particular, physical culture and 
sports, is confirmed by many normative documents 
of educational, branch and informatization directions.  
In connection with the need for computerization of 
physical culture and sports in the regulations paid 
attention to the insufficient level of informatization of 
teaching aids, low level of computer literacy of users, low 
efficiency of material and financial resources aimed at 
the implementation of computer technology [13]. At the 
same time, other countries, including China, are rapidly 
developing and computerizing almost all areas of physical 

education. The concept of «technological Olympiad» 
is currently being considered.  The researchers noted 
that the computerized organization of the competition 
influenced the success of the 2008 Olympic Games in 
Beijing: data processing using computer devices with high-
speed computing capabilities, analysis of multifunctional 
databases (office automation systems, communications 
for event management, information release systems, 
etc.). It is noted that an important role was played by 
related data: online registration of athletes, information 
that was automatically collected on the results of 
competitions [21].  In order to increase the efficiency 
of methods of collecting and analyzing the indicators 
of physical fitness of students, Chinese scientists have 
suggested a system of «smart bracelet», which collects 
physiological indicators that are downloaded to the 
database server via a mobile phone connected via 
Bluetooth.  The results of the experiments show that the 
obtained assessments of physical fitness are similar to 
those determined by traditional tests.  It should be noted 
that the developments were sponsored by the Beijing 
Advanced Innovation Center for Education «Research 
and development in the field of big data in education 
and their application», which indicates the importance of 
computerized systems in education [19].

Thus, there are contradictions between the need 
to increase the role of modern computer technology 
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in the field of physical culture and the current state of 
implementation of components of information technology 
in sports, in the system of physical education in Ukraine.

Analyzing the scientific sources in which the use of 
computer technology, in particular, databases, it can 
be noted that in the field of sports, various options for 
their construction and use are considered.  A database is 
defined as a collection of interconnected data according 
to a database schema so that the user can work with 
them.  It is determined that the database model includes 
components: data structure and valid operations on it, 
the availability of tools that protect and preserve the 
integrity of the database [11].

A number of scientists have proposed the creation of 
databases in the system of training athletes. An information 
database of complex control data in the process of training 
qualified wrestlers was developed, in which the following 
components were identified: qualification characteristics 
of the athlete, parameters of training and competitive 
activities, indicators of fitness and functional status of 
athletes, integrated information on control results [4].  
Scientists have proposed a database «Athlete», which 
provided for the collection, storage and systematization of 
information on anthropometric and myometric indicators 
of highly qualified bodybuilders.  The database consisted 
of 6 tables and contained 12 queries.  It is noted that the 
improvement of the coach’s work is associated with the 
creation of databases: databases of indicators of highly 
qualified athletes in sports; bases of training exercises; 
training load bases [16]. For beginner bodybuilders SA 
Khoroshilov based on computer technology: programming 
languages: PHP 5.4.2, JavaScript; markup languages: CSS 
2.0.0, HTML 4.0;  database storage: MySQL 5.0 database.  
Muscle Training Systems was developed.  The principles 
of building the training process of athletes were taken 
into account: progression of loads, «pyramid», separate 
training, «supersets» [17].

P. K. Petrov proposed the creation of a database of 
competitive situations, combinations and gymnastic 
elements to improve the curriculum according to the 
rules and refereeing in gymnastics.  In the block «Analysis 
of combinations» the combinations performed by 
different gymnasts at different times were collected, 
the elements of performance were indicated, to which 
group of special requirements and group of difficulties 
they belong, for which elements the point allowance is 
accrued.  The basic assessment was also determined, 
the factors of reduction of points for the technique of 
execution were substantiated, the combinations were 
finally evaluated [12]. R. S. Cherepyakin developed an 
information database of special training of decathletes, 
which included 8 groups of indicators: competitive results 
in some types, indicators of special physical, technical 

and tactical training, indicators of models of competitive 
activities and others.  In the database in the automated 
mode, the comparison of current parameters of special 
training of sportsmen with the planned individual model 
was carried out.  Based on special exercises, corrective 
training programs were formed, which led to the 
reprogramming of the training process [18].

Italian scientists have proposed a database «Sports».  
Cardiorespiratory parameters were obtained through the 
chest tape BioHarness 3.0 (from Zephyr), other data were 
found in the survey (gender, age, weight, height, smoking 
habits, alcohol consumption, weekly training frequency).  
Data were analyzed using CaRiSMA software. The database 
included 126 cardiorespiratory data indicators (CRD). In 
the study, participants (n = 81) performed motor activities 
in 10 different sports. It is noted that the database 
«Sport» can be useful in studies of adaptation of the 
cardiorespiratory system to different types of exercise, in 
the development of automatic algorithms for monitoring 
the health of athletes in real time, with an increased risk of 
sudden death associated with sports [20].

In the process of analysis of scientific research, it was 
found that currently in the field of fitness there are several 
areas of computerization: training of fitness and recreation 
professionals; computer support of exercise machines, 
fitness centers; automation of systems of diagnostics and 
control of a physical condition, development of motor 
qualities; programming of health-improving classes and 
creation of personal fitness programs [6]. The analysis 
of computer technologies used in fitness also identified 
shortcomings: the inability to provide a differentiated 
load taking into account the goals, physical condition and 
health of program participants, limited contingent, lack of 
feedback [10].

As a result of a study conducted by Yu. Tomilina (2016) 
using the objective-oriented programming language 
Microsoft Visual Basic 6.0, the computer program 
«Pilates» was developed, which served to increase the 
motivation of women to independent training.  The 
computer program contained information, calculation, 
sports and program blocks with 10 control buttons, which 
activated the program [14]. The project of the personal 
information system that is based on use of complexes 
of exercises of the directed influence and is based on 
technology of databases – a package of programs of a 
database management system (DBMS) Microsoft Access 
2000 is offered. The database «Fitness for Women» was 
developed using a set of exercises of directed influence 
with musical accompaniment, taking into account the 
age, level of physical condition of women, the results of 
pedagogical observations of the coach. Using the program 
allows you to obtain information about test results, adjust 
the database [8].  
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Based on the DBMS (database management system) 

MS Access, a database «Training Calendar» was developed, 
the main purpose of which is to collect and analyze 
information about men of the first mature age who visit 
the gym «Energy-Sport». This database consists of a screen 
saver, the main form and tables: «Training Calendar», «Load 
Options», «Exercise List», «Surname», «Anthropometric 
Indicators» and provides for adding and editing data, 
analysis of information for a certain period [15].

In the field of sports science, the importance of 
creating information databases of dissertation research is 
noted. Informatization of the sports industry contributes 
to the creation of a holistic system of collection, storage 
of information in the field of scientific research. To date, 
arrays of scientific texts are already used to identify 
the most important areas of research, technology and 
development [2].

The generalization of the data of scientific sources on 
the use of computer technologies shows that the solution 
of the problem of using databases in the system of physical 
culture is of great interest to scientists, specialists in the 
field of physical culture. Various options for building 
databases are proposed. In connection with the above, the 
informatization of physical culture, in particular, the system 
of physical education in higher education is an urgent 
task that will individualize learning, take into account 
the psycho-physiological characteristics of students, to 
organize systematic control of physical fitness.

In this regard, there is a need for research on the 
construction and implementation of databases on 
physical education, information technology at various 
levels in the educational process at universities.

The purpose of the study: to increase the efficiency 
of the physical education system at Petro Mohyla 
Chornomorsk National University by building and using in 
the educational process of physical education a database 
of physical fitness, physical development, functionality of 
students with further preservation and simplification of 
data analysis (with possible detection of hidden patterns 
and languages).

Research objectives
1. To determine the indicators of physical fitness, 

physical development, functionality of students of Petro 
Mohyla Chornomorsk National University.

2. To build and substantiate the need to introduce 
into the educational process a database based on the 
results of testing students of Petro Mohyla Chornomorsk 
National University.

Connection of research with scientific programs, 
plans, topics. The study was conducted according to 
the plan of R&D of Petro Mohyla Chornomorsk National 

University «Optimization of the process of physical 
education with health and recreational facilities and their 
impact on the dynamics of indicators of the functional 
state of the body of student youth», state registration № 
0115U000589 from 01.01.2015).

Material and research methods
In a previous exploration to study the possibilities 

of using 6-minute rowing on a Concept2 ergometer to 
assess the level of endurance in students (n = 200), we 
determined that we plan to develop a database using 
computerized rowing ergometers, which will allow not 
only store but also qualitatively process information, 
simplifying the analysis of the dynamics of endurance 
development, strength qualities of students. We used the 
protocols of the previous study and all indicators were 
used exclusively to build a database [3].

In the study, the indicators of 195 students of 
Petro Mohyla Chornomorsk National University were 
transferred to the database (n = 74, foreign students; 
n = 121, students from Ukraine). All students were 
introduced to the technique of rowing on ergometers, for 
health reasons were referred to the main department. 
The average age of students was 19.31 ± 1.12 years.

A distance test was performed on an ergometer for 
6 minutes. Testing was conducted from 2 to 13 December 
2019.

It should be noted that we used ergometers for 
testing numbers 5, 6, and 8, from which it is possible 
to copy the information reflected in the protocol. The 
test results were taken from ergometer monitors using 
computer media and transferred to files.

We used the following methods: analysis of scientific 
sources, pedagogical testing (rowing on a Concept2 
ergometer to determine the distance covered by students 
in 6 minutes); anthropometry (length and body weight 
of students), testing of functional capabilities (heart 
rate before and heart rate after exercise); database 
construction method (SQL language).

Results of the research
The passing of the test by each student was recorded 

in the protocol by the teacher, and after completing the 
test from the monitors PM5 rowing ergometers Concept 2 
all students were taken the relevant data. As a result, the 
obtained data together with the protocol data became 
a prerequisite for the design of the database, the main 
purpose of which is long-term storage of data for further 
analysis with the detection of hidden patterns, as well as 
further filling the database with new data. In this case, it is 
possible to analyze the time data representing the results 
of the test passed by students, with subsequent prediction 
of the results of the next test.
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As mentioned above, the database consists of both 
protocol data generated by teachers of the Department 
of Theory and Methods of Physical Education manually, 

and data from rowing ergometer monitors. The database 
is designed in Microsoft Access 2016, which is part of 
Microsoft Office 2016, and contains 8 tables (Fig. 1).

Fig. 1   Database schema

The main table in the database is the «Students» table, 
which contains basic information about students: last name, 
first name, patronymic, gender, citizenship and age. All other 
tables are related to this table in one way or another.

Conditionally on the left on the presented data 
scheme (fig. 1) the tables containing data of the protocol 
are specified. The «DateOfTest» table contains the date 
and exact time of the test by a certain student, as well as 
the number of the simulator on the rowing base. In turn, 
the table «WeightHeigth» contains data on height and 
body weight of students who were entered in the protocol. 
Also before and after the test, students’ heart rate was 
measured. Relevant data were entered in the HeartRate 
table in the HeartRateBefore and HeartRateAfter columns.

To the right of the data diagram are the tables in 
which the data from the monitors of the simulators were 
entered. There are four such tables: «Distance_Total», 
«Distance_2min», «Distance_4min» and «Distance_6min». 
All tables are of the same type, as they show the distance 
in meters, the number of strokes made; the time for which 
the student makes 500 meters; number of calories burned 
and power. However, each table shows the specified data 
for a certain period: for the first 2 minutes, the next 2 
minutes, the last 2 minutes and the entire time period.

Microsoft Access is a representative of relational 
database management systems. Its main features are the 
construction of tables, queries, screen forms and reports 
that can be printed. In turn, queries can be built using SQL 
(structured query language), which is also supported in 
Access. SQL is primarily designed to describe, modify, and 
retrieve data stored in relational databases.

Consider what information can be extracted from 
the database of results of students taking a rowing test 
using SQL-queries. First, you can determine the students 
with the best or worst results by the distance covered 
in 6 minutes. In this case, it can be determined both in 
terms of all students who took the test, and in terms of 
gender, citizenship and age, as well as their totality. Thus, 
the following SQL-query code allows you to determine 5 
Ukrainian students (boys) with the best distance made 
relatively to others in 6 minutes:

SELECT TOP 5 Students.Name, Distance_

Total.Meters FROM Distance_Total INNER JOIN 

Students ON Distance_Total.ID = Students.ID 

WHERE (((Students.Sex)=’ч’) AND ((Students.

Nationality)=’Ukrainian’)) ORDER BY Distance_

Total.Meters DESC;
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The presented query allows you to get the result 

shown in Fig. 2.

Fig. 2   Result of 5 students with the best test results

In the same way, you can determine the best boys 
among foreign students and the best girls from both 
Ukraine and India, it is only necessary to specify the 
necessary condition.

The query can also be made parametric by asking the 
user to enter the required condition. Thus, the following 
query displays summary information about the average 
distance made by boys and girls separately depending on 
their citizenship and age, with the appropriate age set by 
the user:

SELECT Students.Sex, Students.Nationality, 

Students.Age, Avg(Distance_Total.Meters) AS 

AvgOfMeters FROM Distance_Total INNER JOIN 

Students ON Distance_Total.ID = Students.ID 

GROUP BY Students.Sex, Students.Nationality, 

Students.Age HAVING (((Students.Age)=[Задайте 

вік]));

When executing such a query, you will first be 
prompted to enter the appropriate value for the student’s 
age (Fig. 3).

Fig. 3   Window for entering the age of students

After entering the value of the required age, the 
corresponding result will be obtained (Fig. 4).

Fig. 4  The result of the query to calculate the average value 
of the distance covered by 20-year-old students in 
6 minutes

With the help of queries, you can also determine which 
of the students is overweight and vice versa, who does not 
have enough. To answer this question, it is necessary to 
calculate the body mass index, which is represented by the 
following formula [9]:

2 ,mI
h

=  

where m is body weight (in kg), h is height (in m).

The following query in SQL allows you to calculate the 
body mass index for each student whose information is 
stored in the database:

SELECT WeightHeight.ID, [WeightHeight]![Weight] 

/ ([WeightHeight]![Height]*[WeightHeight]![He

ight]/10000) AS [Index] FROM WeightHeight INNER 

JOIN Students ON WeightHeight.ID = Students.ID;

However, this request is only intermediate. Based on 
its results, other queries can be generated that can answer 
whether the student is overweight (body mass index 
exceeds 30) or has a weight deficit (body mass index does 
not exceed 18.5). As an example, the following is a query 
code that identifies overweight students:

SELECT Students.Name, Students.Sex, Students.

Nationality, Students.Age, WeightIndex.

Index FROM Students INNER JOIN WeightIndex 

ON Students.ID = WeightIndex.ID WHERE 

(((WeightIndex.Index)>30));

Fig. 5  List of overweight students
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It is possible to imagine finding the ratio of the heart 

rate of an individual student after performing the test on 
the simulator to the heart rate before performance. This 
ratio allows you to calculate the following query:

SELECT Students.Name,  [HeartRate]![HeartRate 

After] / [HeartRate]![HeartRateBefore] AS 

RatioAfterByBefore FROM Students INNER JOIN 

HeartRate ON Students.ID = HeartRate.ID;

A fragment of the result of the above query is shown 
in Fig. 6.

Fig. 6  Fragment of the result of calculating the ratio of heart 
rate after and heart rate before the test

The data obtained together with the body mass 
index data play a rather important role for their further 
analysis in order to obtain the dependence of the change 
in heart rate after testing on whether the student is 
overweight or not. 

After an in-depth analysis of such data, it will be 
possible to adjust the training load for each student 
individually.

The last query considered in the article is a query 
to calculate the ratio of the distance made in the first 
2 minutes to the total distance made. The query is 
represented by the following code in SQL:

SELECT Students.Name, [Distance_2min]! 

[Meters] / [Distance_Total]![Meters] AS 

RatioDistance2minsByTotal FROM (Distance_

Total INNER JOIN Students ON Distance_Total.

ID = Students.ID) INNER JOIN Distance_2min ON 

Students.ID = Distance_2min.ID;

This query at execution gives the following result, a 
fragment of which is shown in Fig. 7.

Fig. 7  Fragment of the result of calculating the ratio of the 
distance for the first 2 minutes to the total distance 
covered by students in 6 minutes

You can also calculate the ratio between the distances 
traveled from 3 to 4 minutes and from 5 to 6 minutes to 
the total distance. When comparing these relations, it 
is possible to determine at what time a certain student 
has traveled a greater distance. You can also compare the 
calories burned and the number of strokes. With a deeper 
analysis of the results, you can try to find the relationship 
between distance, calories burned, number of strokes, 
heart rate and body mass index.

Discussion
We confirm that with the creation of the database, 

there is a streamlining of indicators of physical fitness and 
physical development of students. According to scientists, 
the creation of an information database allowed to build 
rationally the entire system of information management 
of the training process, which increased the objectivity 
and validity of management decisions in the planning and 
correction of the training process [4].

On the example of 195 students, we confirmed the 
convenience of processing databases. Chinese scientists 
note that taking into account the large number of students 
at the Qingdao Institute (China) (27,543 people) and a 
significant number of indicators (9 test tasks), testing 
takes 5 weeks. It is noted that the health of students has 
deteriorated in recent years. Test results, assessments, 
time and place, as well as information about staff, 
reporting are registered. Given the above, a service 
management platform that increases the effectiveness of 
physical education management has been proposed [22]. 
In Ukraine, a program was developed with a database for 
students of I-IV courses SMG (776 people), which included 
indicators of physical development and functional status 
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of students. The database was presented in two tables: 
student data (institute, group, surname) and physiological 
indicators. The created program allowed calculating health 
indicators [7]. Thus, databases facilitate the analysis of a 
significant number of student indicators.

We agree that an important factor in building databases 
is ease of use. According to scientists, the database 
should be characterized by a user-friendly interface, 
automatic calculation of load parameters, and the ability 
to supplement its data, create and print reports [15]. The 
database presented by us is characterized by accessibility, 
possibility of adjustment of educational process.

Typically, databases are presented in the form of 
modules, tables or blocks (data sets). Thus, scientists have 
developed a computer program «Physical Education», 
which allows you to model sets of physical exercises 
depending on the individual characteristics of the physical 
condition of students and pupils aged 15-17. The program 
consisted of modules: physical development, physical 
fitness, functional indicators, psychophysiological and 
psychological indicators [1].

Conclusions
Because of generalization of data of scientific 

literature, normative documents on the use of databases 
in the system of physical education in higher educational 
institutions, in sports, we have noted a significant attention 
of scientists to the need for computer technology in the 
field of physical culture.

As a result of testing, the indicators of physical 
fitness, physical development, functional capabilities 
of students of the Petro Mohyla Chornomorsk National 
University were determined. All data were entered into 
the protocols by teachers, and then also taken from 
ergometer monitors.

Our database contains 8 tables, the main of which is 
«Students», it contains information about students: last 
name, first name, patronymic, gender, citizenship, age. 
In the table «DateOfTest» - date, time of the test, the 
number of the simulator. In the table «WeightHeigth» – 
indicators of physical development of students: height 
and body weight of students.

The HeartRate table lists the heart rate before and 
after loading. All data from the coaches’ monitors were 
entered in 4 tables, which provided a description of 
the origin of the distance: the distance in meters that 
the students made, the number of strokes, the time for 
which the students arrived a distance of 500 meters; 
number of calories burned and power: «Distance_
Total» (general information about starting the distance 
in 6 minutes), «Distance_2min» – distance in the first 

2 minutes, «Distance_4min» – distance in 3 and 4 minutes, 
«Distance_6min» - distance in 5 and 6 minutes.

Thus, with the help of SQL-queries you can determine:
• Students with the best or worst test results;
• The average value of the distance covered by boys 

and girls, depending on their citizenship and age;
• Body mass index indicators for each student whose 

information is stored in the database (you can also 
generate other queries for excess or insufficient body 
weight);

• Further analysis of body mass index data can 
determine the dependence of heart rate changes after 
testing on whether a student is overweight or not; after 
a more in-depth analysis of such data, it will be possible 
to adjust the training load for each student individually;

• The ratio of the distance covered by the students 
in the first 2 minutes to the total distance covered; the 
ratio between the distance traveled from 3 to 4 minutes 
and from 5 to 6 minutes to the total distance; when 
comparing these relations, it is possible to determine 
at what time a certain student has traveled a greater 
distance.

It is noted that the database should serve not only 
as a repository for long-term data storage, but also to 
simplify data processing with the possible detection of 
hidden patterns and relationships.

By combining the efforts of specialists in the field of 
physical education and computer technology, it is possible 
to help optimize the system of physical education, in 
particular, the implementation of elements of computer 
technology, databases in the educational process.

Prospects for further research in this direction:
• Building a database using rowing ergometers to 

compare calories burned and the number of strokes; in a 
deeper analysis of the results try to find the relationship 
between distance, calories burned, number of strokes, 
heart rate and body mass index.

• Construction of a database of physical fitness of 
bachelor students of Petro Mohyla Chornomorsk National 
University in order to preserve and simplify the analysis of 
the dynamics of the level of physical fitness of students, 
including the results of the annual assessment of physical 
fitness of students.

• Improving the control system in student sports at 
Petro Mohyla Chornomorsk National University: creating 
a database of physical and functional fitness of students 
who are members of national teams in sports games, 
hand-to-hand combat, rowing.
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Physical preparedness plays an important value in the process 
of providing of maintenance and improvement of health and to the 
high capacity of students that is why to this day it remains actual. 
This research is addition of data of conducted with the students 
of the first course of the masculine article. Research aim: to learn 
attitude and awareness of students toward development of the 
physical qualities. Research methods. During an experiment drew 
on the complex of methods, analysis, questionnaire questioning, 
pedagogical supervision, mathematical statistics. Investigated were 
72 students of higher establishment of education during first year of 
their studies. Results. The questionnaire educed, the students of first 
year of studies in establishment of higher education were positive 
attitude toward a necessity to promote the physical preparedness and 
consider it important 97 %. Educed that 83  % students are estimated 
by the physical development status as average, 6  % – as low, and 
11  % – as high. In the content of physical education, is most interesting 
physical exercises that students like to execute in the structure of 

physical education there are «sport games» – 50  %, «track-and-
field exercises» – 41,6  %, «movable games» – 31  %, «certain variety 
rhythmic gymnastics» – 11  %, «athletics gymnastics» – 2,7  %. They 
found that students believe that during practical training they receive 
enough attention to the development of physical qualities (92 %), but 
are unwilling to participate in competitions, and the main reason is the 
lack of time – 15  %, and lack of interest – 13  %. They also found that 
the respondents were not sufficiently oriented in the theoretical and 
methodological questions on physical education required in the case of 
physical activity, and also noted that the teachers provided sufficient 
information on the technique of performing motor actions, but not 
enough informed about the development of their physical qualities and 
their physical capabilities. The information obtained should be taken 
into account when forming the motivation of the boys to purposely 
develop their physical qualities.

 Keywords: health, physical activity, students, physical qualities.

Introduction
The Law of Ukraine «On Higher Education» states 

that physical education is one of the main components 
of education, which provides a high level of moral and 
volitional qualities, which allows to be able to work and 
competitive in the professional market. In the process 
of state development in the system of higher education 
there have been changes – the priority is the need for the 
development of mental activity [16]. The problem that 
has arisen in this regard is the lack of motivation in society 
for independent physical activity, because the reduction 
of physical activity is one of the factors that affect 
human health [6; 15]. To correct this trend at the state 
level, a strategy for the development of student health 
was adopted, which is reflected in recent legislation  
[17; 18; 19]. However, the problem with student health is 
still relevant today, as the analysis of annual tests of physical 
fitness showed that the number of students with medium 
and low levels of physical fitness does not decrease, 
but rather increases [12; 14; 16; 19]. We attribute the 
reason for this to the lack of proper responsibility placed 
on managers at all levels for creating conditions for the 
formation of public health by involving them in a healthy 
lifestyle, as well as creating appropriate conditions and 
opportunities to assess their level of physical fitness  
[17]. Analysis of the state of the outlined problem, 
as well as research [1], allowed to establish the need 
to supplement knowledge about the interest of first-

year students to the level of their physical fitness and 
awareness of their level in order to form a value attitude 
towards it.

Research methods 
Goal. To study the attitude of students to the 

development of their physical qualities and to establish 
the level of their awareness.

To achieve this goal during our study used a set 
of research methods. General scientific: analysis, 
generalization, systematization – used in the study of 
literary sources. Among the sociological methods used 
a written survey on the developed questionnaire, which 
met the established requirements [16]. The obtained 
data were processed with the help of adequate methods 
of mathematical statistics and licensed software  
SPSS-version 21. The study involved 72 students 
(male) who studied at Kamyanets-Podilsky National 
University named after Ivan Ogienko in the first year of 
the following faculties: pedagogical (n = 10), historical  
(n = 25), physical and mathematical (n = 25), correctional 
and social pedagogy and psychology (n = 12). The study 
was organized and implemented in accordance with 
the Declaration of Helsinki on the Ethical Principles of 
Human-Based Medical Research; The research protocol 
was approved by the ethics commission of Kamyanets-
Podilsky National University named after Ivan Ogienko. 
The study was conducted on the basis of Kamianets-
Podilsky Ivan Ohienko National University.
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Research results
Physical fitness is an important characteristic of 

health and an integral indicator of physical activity of 
students [5; 6; 14; 16]. Determining the topic of the 
study, we were guided by the idea that the formation of 
a positive attitude to physical fitness can be established 
by applying during physical education informative 
characteristics of the individual capabilities of physical 
fitness of students. Based on this, they found the need 
to conduct a detailed analysis of pedagogical testing, 
namely to determine the state of awareness and interest 
of students in the development of physical qualities [5].

As a result of our survey, it was found that the 
importance of their level of physical fitness is important 
for boys. This is confirmed by the answer to the question: 
«Is the level of physical fitness important for you?»: «Yes» 
answered – 97  % of respondents. In addition, students 
who chose a positive answer were able to justify it: «if 
you have good physical fitness, you can feel strong and 
protected», «to keep fit» – 18  % «,» health depends on 
physical fitness. I people «,» if good physical training, 
more health «,» it is health prevention «,» sport is health 
«,» movement is life «-18 %. Did not give any answer 
«no» – 0 % and «difficult to answer» – 3  %.

To clarify the extent to which students are aware 
of their level of physical fitness and how much they can 
assess it, we asked the question: «How do you assess 
your level of fitness?». The following result was obtained: 
83 % of students consider the level of physical fitness to 
be average; 5.5 % consider their level low; only 11 % – 
high. To identify the cause of increased physical fitness, a 
control question was asked: «Why do you need to know 
your level of physical fitness?». 

As a result, the following results were obtained: «for 
further development of their physical qualities» – 53 %, 
«for further improvement of their physical health» – 
42 %, and – 60 % of respondents could not justify their 
answers. All other mentioned reasons were quantitatively 
smaller, in particular: «to master vital motor actions» – 
16.6 %, «all the above reasons» indicated – 13.3 % and 
«to get a high grade in physical culture» – 0 % did not 
receive any response.

To further identify, namely to specify the awareness of 
students about the development of their physical qualities, 
the question was asked: «What physical qualities do you 
have developed at a high level?». We obtained the following 
results: 45 % believe that it is general endurance, 39 % – 

speed, 36 % – muscle strength, 33 % – speed endurance, 
25 % – some types of coordination, 19.4 % – flexibility, the 
answer «none of these qualities «- 0 %.

Clarifying the information on the effective deve-
lopment of physical qualities, the students were asked 
during the classes: «Is enough attention paid to the 
development of physical qualities during physical 
education classes?». As a result of this survey, the 
following result was obtained: «yes» – 92  %, to clarify 
the selected result, students said that during classes they 
perform «many different exercises to improve all physical 
qualities» – 16  %, «get good physical development» – 
8,3  %. The answer «no» was given by 8.3  % of 
respondents, but they could not justify it.

To show interest in the content of physical exercises, 
the question was asked: «What exercises do you like to do 
the most?». The answer was that the boys like to perform 
all the above exercises, namely: «sports games» – 50  %, 
«athletics exercises» – 41.6  %, «moving games» – 
30.5  %, «a certain kind of rhythmic gymnastics» – 11  %, 
«Moving games» – 31  %, «athletic gymnastics» – 3  %. 
The obtained result indicates a high interest in all the 
above physical exercises, except for athletic gymnastics.

It was found that only 36  % are interested and willing 
to participate in sporting events held in higher education 
institutions. The students justified the reason for this 
answer: they like to take part in such events because they 
«like running», «consider it an opportunity to compare 
their abilities» – 12.5  %, but 64  % of respondents 
answered that they do not participate in competitions. 
They explained this by the fact that «they do not have the 
desire and they are not interested» – 11  %, also pointed 
to other reasons: «do not have enough free time» – 15  %, 
«have a low level of physical fitness and do not attend any 
sections» – 4  %.

To find out to what extent students are aware of 
the state of their physical fitness, they are asked: «Do 
they provide you with enough information about the 
development of your physical qualities during physical 
education classes?». The following results were obtained: 
96 % gave an affirmative answer, justified by only 22 % 
of respondents as follows: «the teacher helps us and 
explains during the lesson.» 3 % gave a negative answer, 
the rest – 2 % of respondents could not decide on the 
answer and said that it depends on the lesson.

To clarify whether students are interested in receiving 
information about their development, a control question 
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was asked: «Do you want to receive information about 
your level of physical fitness?». Received a positive 
answer «yes» – 72 %. It was found that the main reasons 
for this answer are different, in particular: 10 % – 
curiosity and benefits, 13 % of respondents want to know 
about their level of physical development to improve it,  
4 % – consider it important for health. 28 % of respon-
dents gave a negative answer «no», the reason for this 
result – «do not want to receive information and lack 
of need, because they know their level and control it 
themselves» – 13 %.

Given the positive impact of independent classes, 
as well as to study the possibility of applying the 
information provided in the subject classes, we asked 
students: «Do you want to receive information about 
how you can develop your physical qualities?». We 
got the result: most students want to receive this 
information – «yes» answered 81 % of respondents. 
They justified their answers: «it is important to exercise 
effectively on your own», «I want to perform exercises 
correctly and develop physical qualities» – 32.1 %, 
«this is useful information to always keep fit» – 12 %. 
Answered «no» – 17 %; students explained the reason: 
«I can get this information from the Internet, I already 
get this information from my coach» – 4 %.

Discussion
Physical fitness of students in higher education 

institutions is an urgent problem today, as it is associated 
with a decrease in this indicator and an increase in the 
number of diseases among young people [6; 12; 14].

At the state level to avoid this problem, namely to 
preserve and improve the health of the population, 
developed and approved a number of laws and regulations 
[17; 18; 19]. However, these bills are not always effective.

Leading experts believe that the ineffectiveness 
of the bills is due to their recommendatory nature, 
entrusted to the heads of higher education institutions, 
where preference is given to providing the educational 
process only with priority disciplines related to future 
specialties of higher education, and physical education, 
unfortunately , becomes secondary [4; 14; 15].

According to researchers, the main problem in these 
conditions is the lack of proper implementation of the 
resolution to increase physical activity of students in 
higher education [14; 15; 19].

Another statement reveals such a reason as the 
lack of sufficient positive attitude of students to such an 

orientation in the existence of physical culture, as well as 
the need to form students’ need for physical activity, as 
the effectiveness of such work should not be forced but 
voluntary and lifelong [ 3; 4; 10].

Many leading experts note that an effective way 
to form motivation for physical activity is to take into 
account during classes the specifics of the future 
profession [3; 5; 11; 12]. It is also necessary to additionally 
highlight the positive impact of the assessment of 
physical fitness as an informative indicator of health and 
physical development, which can be effectively used as 
an effective incentive for independent physical activity  
[4; 5; 11; 12].

Our study to study the attitude of students to physical 
fitness did not confirm the negative attitude of students 
[2; 3], as 97 % considered it important for themselves, 
justifying their answer by the need to be in good physical 
shape and be able to defend themselves. However, 60 % 
of respondents, regardless of the positive attitude in the 
answers, could not justify it.

Such results give us reason to think about the lack of 
awareness of students in the need to maintain themselves 
at a high physical level.

In addition, a questionnaire survey, we confirmed 
the authors’ views on the lack of awareness of students 
in the methods of physical education, namely the basic 
knowledge of the methods of development of physical 
qualities [7; 8; 9; 13].

The reason for this statement was the answers to 
the questionnaire of students: «Do teachers provide 
enough information during the development of physical 
qualities?». The answers were related to a significant 
understanding that «yes» – 92 %. However, only 22 % 
of respondents were able to justify their answer: «The 
teacher helps us and explains during the lesson.» In our 
opinion, teachers provide enough information on the 
technique of performing motor actions, but not enough 
information about the development of students’ physical 
qualities and their physical capabilities (this knowledge 
students could use during independent study in later life), 
as well as the need to create and provide sufficient number 
of theoretical and methodological recommendations 
and instructions, electronic database, useful Internet 
resources that can be used during independent work.

In addition, the study found that most boys do not 
want to participate in sports activities of the university – 
about 64 %, while they have a positive attitude and 
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a desire to receive information about their physical 
characteristics and opportunities to develop physical 
qualities during independent work.

Conclusions
1. Students of the first year of study in higher 

education institutions have a positive attitude to the 
need to improve their physical fitness, this is largely due 
to the need for higher physical training, the desire to feel 
«strong, beautiful and protected» and «be healthy» .

2. Self-assessment of physical fitness shows that 
the average level is 83 %, low – 5.5 % and high – only 
11 % of boys, their priorities in the development of 
physical qualities are primarily «general endurance», 
«muscle strength». «Speed endurance», «some types of 
coordination», «flexibility».

3. The most interesting physical exercises that students 
like to perform in the structure of physical education are 
«sports games» – 50 %, «athletics exercises» – 41.6 %, 
«moving games» – 30.5 %, «a certain kind of rhythmic 

gymnastics «- 11 %,» moving games «- 31 %,» athletic 
exercises «- 31 %,» athletic gymnastics «- 3 %.

4. We found insufficient awareness of students of 
theoretical and methodological knowledge about the 
development of physical qualities during classes, as well 
as a small amount of information from the teacher about 
their individual characteristics and opportunities in terms 
of physical development.

5. We found out the positive attitude and desire of 
students to receive such information for the purpose of 
self-improvement.

Further research should be aimed at developing a 
program to increase students’ motivation for physical 
activity in their free time, taking into account their 
individual physical abilities and to test in practice their 
effectiveness in solving various tasks.

Conflict of interest. The authors declare no conflict of 
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 One of the most important tasks of physical education in an 
establishment of higher education is to ensure the formation of the 
necessary level of physical development of the student. The solution of 
this problem at the present stage can not be sufficiently effective without 
further improvement of the system of physical education, without 
studying the problems of motivation to systematic occupations by 
physical culture. Formation of motivation for the development of physical 
activity in student youth is a complex and system process that covers 
many components. The Purpose of the Study is to consider the problem 
of motivation for exercises, to analyze the factors that determine the 
needs, interests and motives of inclusion of students in physical education 
activities. Material and Methods of Research. The research was attended 
by students of the first year of the Faculty of Ukrainian Philology and 
Journalism and students of the first year of the Faculty of Foreign Philology. 
In order to determine the level of the state of formation of motivation 
for motor activity, we conducted a questionnaire. The questionnaire 
included a set of questions that could be used to determine the motives 

for physical exercise and the attitude of students to forms of physical 
activity. Research Results. It has been established that motivation plays 
a leading role in attracting physical activity, and its character forms 
an appropriate attitude towards a healthy lifestyle. Most students 
(82 %) understand the importance of physical activity in shaping 
healthy lifestyles and physical development, 76  % of students attend 
regular physical education classes. It is substantiated the importance 
of applying a person-oriented approach for conducting physical 
education classes, the need to establish a relationship between a 
teacher and students on a democratic and humane basis. Indicates 
the need to involve students in independent and specially organized 
sports at extra-curricular time, in particular in the training sections of 
sports education from selected sports. This desire was expressed by 
58 % of the students surveyed. 

Key words: physical activity, physical culture, students, establishment 
of higher education, motivation, healthy lifestyle, physical exercises.

Introduction
Human physical activity is considered one of the 

most important natural organizers of a healthy lifestyle. 
The foundations of physical culture are laid in early 
childhood, intensively expanded and deepened in 
adolescence, and, being formed in cultural skills, are 
consolidated at a young age.

In the institution of higher education due to the 
optimization of educational material, professional skills 
of the teacher, intensification of the process of physical 
education achieves increased motivation for physical self-
improvement and the formation of conscious and active 
attitude of students to exercise. Changes in the purpose 
of physical education, the essence of which is to form the 
physical culture of the individual, requires consideration 
of the interests and needs of students in the field of 
personal physical and spiritual improvement.

Creating an effective system of physical culture and 
health activities will help to strengthen the health of 
students, will compensate for the lack of the necessary 
amount of daily exercise, necessary for normal physical 
development. To increase the effectiveness of physical 
education, it is necessary to focus the pedagogical process 
on the formation of a healthy lifestyle of students.

Physical education is one of the important means 
of diverse and harmonious development of student 

youth, increasing their physical fitness. Exercise and 
sports contribute to the formation of a healthy lifestyle 
in student youth, as well as spiritual and physical 
development. Exercise has a positive effect on health, 
increases neuropsychological resistance to emotional 
stress, maintains high physical and mental performance 
[5, p. 106-109]. Therefore, the formation of students’ 
active positive motivation to engage in physical culture 
and sports should become one of the promising areas of 
higher education.

A significant amount of research on the organization 
of the process of physical education in higher education 
indicates the need to find modern tools, new technologies 
that can increase the motivation of students to exercise, 
will be aimed at forming a high culture of health, 
development of physical qualities [2, p. 56–58]. Much 
attention is paid to the problem of motivation in the 
choice of means of physical training, which could form a 
lasting interest in long-term classes. It is noted that the 
effectiveness of physical culture and sports also depends 
on various social factors.

To update the motives of physical culture and sports 
activities of students, physical education teachers 
are recommended to regularly and carefully study 
the needs of students in the field of physical culture; 
increase the number of sports sections of the most  
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popular sports among students; to optimize the time 
for physical education and sports within the curriculum  
[3, p. 52–56]. Taking into account the individual norms 
of motor activity is one of the essential factors in the 
formation of motivation for physical education classes for 
students [1, p. 5].

Modernization of the system of physical education 
of students on the basis of personality-oriented choice of 
physical activity helps to increase students’ interest in the 
educational process, improves health, physical fitness, 
ensures the involvement of students in regular exercise 
and sports, forms their needs for physical development, 
helps to increase mental performance and improve 
learning performance [9, p. 183–186].

For the successful formation of motivation for the 
development of physical activity of students of higher 
education institutions it is necessary to apply a set 
of special tools and methods that correspond to the 
individual, differentiated and personality-oriented choice 
of students for further activities. This will form in them a 
positive attitude to physical culture and sports.

Material and research methods
The purpose of the article is to establish the leading 

factors that determine the needs, interests and motives 
for involving students in physical education; generalization 
of data of scientific and methodical literature on the 
formation of motivations for the development of physical 
activity in student youth and identify ways to optimize 
this process. The study was conducted on the basis of 
Kamyanets-Podilsky National University named after Ivan 
Ogienko. It was attended by first-year students of the 
Faculty of Ukrainian Philology and Journalism (n = 35) 
and first-year students of the Faculty of Foreign Philology  
(n = 35) women. The average age of students is 18-19 years.

When writing the article, the following research 
methods were used to solve the set tasks: theoretical 
analysis and generalization of data of scientific and 
methodological literature, pedagogical observation, 
sociological method (questionnaire), methods of mathe-
matical statistics.

To study the level of motivation and attitude of 
students to physical education classes, a questionnaire 
was conducted using a developed questionnaire, 
compiled in accordance with the basic provisions and 
requirements for sociological research. The questionnaire 
included a set of questions that can be used to determine 
the level of students’ interest in physical education, as 
well as motives for exercise and attitudes to various forms 
of physical activity. The obtained results were processed 
by methods of mathematical statistics.

Research results
Physical culture and health and sports activity of 

students largely depends on the formation of their 
motives. Motive is a person’s motivation to be active 
in an effort to meet certain needs. The set of motives 
determines the motivation for activity.

The results of the study showed that the vast majority 
of students (82 %) understand the importance of physical 
activity in the formation of a healthy lifestyle and physical 
development, ie the desire to strengthen their health 
is the main motive for physical culture and sports. 76 % 
of students attend physical education classes regularly. 
Development of physical qualities and self-improvement 
are important for 31 % of respondents, improving the level 
of sportsmanship – for 18 %, the ability to communicate 
and make friends – for 12 % of surveyed students.

We also found that 62 % of students exercise only 
in physical education classes, ie this classroom form of 
work is leading to the creation of positive motivation 
of students to physical education and sports. Taking 
into account the valeological aspect of physical culture, 
students form the basic skills needed to strengthen not 
only their health but also the health of students.

But, of course, much attention should be paid to 
extracurricular activities, including student attendance 
at educational sections of sports education in selected 
sports. 58 % of the students we surveyed expressed 
a desire to study in such sections. We believe that this 
creates good preconditions for effective educational 
activities. The main task of such sections is to involve 
students in regular sports. Coaches-teachers during 
classes in sections try to promote sports improvement of 
students in the chosen sport, prepare them to participate 
in competitions, help to acquire knowledge and skills of 
instructor work and competition competition.

Also, in one of the questions of the questionnaire, 
students were asked to choose the most interesting 
sport for them. When analyzing the answers, it was 
found that the priority sports are: aerobics (31 %), 
fitness (25 %), swimming (18 %), sports (12 %). Thus, 
there is a need to take into account the sporting 
interests of students in order to increase their 
motivation for physical education.

It is important, in our opinion, that the majority of 
students during the survey (86 %) indicated the leading 
role of the teacher in providing them with assistance 
in improving health, improving physical fitness, in 
preparation for a successful test in physical education. 
education. The main task of a physical education teacher 
is to form a positive motive, interest and constant  
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need for physical exercises. Motivation becomes more 
effective in combination with stimulation. The stimulus 
can be both an assessment and a test, gratitude, word 
award.

Discussion
Motivation for physical activity – a special state 

of personality, aimed at achieving the optimal level of 
physical fitness and efficiency. Systematic training is an 
important guarantee of normal physical and spiritual 
development of young people in the conditions of physical 
activity and professional activity, a prerequisite for the 
education of priority health orientations, a motivational 
stimulus to regular independent exercise. The formation 
of students’ belief in the need for regular use of various 
forms of physical education and sports is of paramount 
importance. The effectiveness of student motivation 
is closely related to the competence of the teacher as 
a leader of the educational process and its appropriate 
psychological and pedagogical qualifications.

An important role in physical education and self-
education of a person is played by the assimilation of 
the full amount of knowledge necessary for its proper 
implementation. At the student age the process of the 
most intensive mastering of bases of physical culture 
knowledge comes to the end. Boys and girls must have 
techniques for studying movements and improving key 
elements of sports equipment, know the techniques of 
analysis of exercise techniques. The number of known 
training exercises should be large enough, and the 
methods of their use are well mastered.

The young man and the young woman should be 
able to independently make a training program in order 
to develop the main aspects of their physical potential. 
It should not be particularly difficult for them to use 
new, previously unknown simulators after reading 
the instructions and guidelines. They must be fluent 
in physical culture and sports terminology, know the 
current sports life of the city, country, be interested in 
international sporting events.

The main tasks of the formation of physical activity 
of student youth are to provide students with knowledge 
and motivation to follow a healthy lifestyle; to form a 
stable habit of daily exercise, using various rational forms; 
to carry out systematic physical trainings with a health or 
sports orientation; to inform students about the main 
values of physical culture and sports; to diagnose and 
correct the formation of motor competencies of students 
in the process of physical education in higher education 

[8, p. 84-87]. Effective solution of these problems is 
possible in the case of application in the process of 
physical education differentiated approach, which is due 
to the different composition of students by interests and 
motives.

In the theory and practice of physical improvement 
of students, the main form of physical education of 
students is physical education classes. All forms of 
classes are divided into regular and extracurricular. The 
formal form of classes involves the implementation of 
the educational process under the direct guidance of the 
teacher, extracurricular – both with the participation of 
the teacher and independently (morning, introductory, 
athletic gymnastics, independent individual lessons, 
sectional classes, competitions, etc.).

The primary role in the organization of the lesson is 
given to the multifaceted activities of the teacher, who 
sets specific tasks for students and creates appropriate 
conditions for their implementation. In addition, the 
teacher monitors the activities of students, evaluates 
and corrects their actions, doses the load by volume and 
intensity [7, p. 154–174].

Achieving high efficiency of each lesson is facilitated by 
the teacher’s deep knowledge of the theory and methods 
of its implementation. If the lesson is effective, arouses 
interest and satisfaction of students, has an instructive 
focus, then it becomes a major factor in educating 
students in a strong habit of engaging in physical culture 
and sports in various forms. An essential condition for 
efficiency is the need to achieve optimal motor activity 
of all students during each lesson. Indicative of modern 
effective physical education classes is the variety of 
organizational forms, tools, methods and techniques 
used by the teacher.

Building a personality-oriented system of physical 
education of students, aimed at forming personal physical 
culture, will be more effective in terms of organizing 
constructive communication between teacher and 
students, stimulating the subjectivity of boys and girls, as 
well as ensuring the transition of physical education to 
physical education.

The end result of educational and training activities 
of students is the knowledge, skills and abilities acquired 
in physical education classes, as well as changes in the 
functional state of organs and systems (immediate 
training effects), which underlie changes in physical and 
mental condition of students (cumulative training effect, 
training, preparedness, sports form).
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The introduction of the latest technologies in the 

process of organizing physical education, in particular 
personality-oriented, motivates students to exercise, 
optimize their physical activity not only during classes 
but also in extracurricular activities, promotes a healthy 
lifestyle.

For young people, the desire for high sports 
achievements can remain an important motive. At the same 
time, the success in a match between students of different 
faculties is no less significant for a person than the victory 
of a professional athlete at international competitions.

In order to form motivation for physical self-
improvement of students, it is necessary that the 
proposed technologies of physical education are used not 
only in the educational space of the institution, but also 
in extracurricular activities.

Independent physical exercises, which should include 
morning hygienic gymnastics, hiking and excursions, jogging 
and walking, sports, skiing, cycling, aerobics, swimming, 
exercise, etc., should find practical implementation in the 
life of students.

Independent classes are of great educational 
importance, arouse interest in sports, cultivate initiative, 
a critical attitude to their successes and shortcomings. 
In the course of these classes the discipline of students 
increases [4, p.61–66].

The planning of such independent classes is carried 
out with the direct participation of physical education 
teachers.

Classes in sports sections are one of the forms of 
independent physical education, a form of self-expression 
and self-affirmation of the student, determining his 
lifestyle, cultural and socially significant priorities. Classes 
in sports sections allow students to solve or optimize 
certain problems, in addition, regular sports classes are 
an effective means of improving the value orientations 
of young people, their moral qualities and real lifestyle. 

Motivation for students in sports sections is based on the 
desire to improve their sporting achievements, to reach a 
certain level, to be ahead in their sporting achievements 
of the opponent. The desire to be the best among their 
peers is a powerful motivation for independent exercise 
and sports [6, p. 297–308].

Comprehensive use of all forms of physical education 
should ensure the introduction of physical culture in the 
daily lives of students, achieving the optimal level of their 
physical activity.

Conclusions
1. According to the conducted survey, physical 

exercises, active motor mode are of great importance 
in the formation of a healthy lifestyle, spiritual and 
physical development of student youth. Exercise 
strengthens health, increases resilience to emotional 
stress, and maintains physical and mental performance. 
The formation of motivation, improvement of skills and 
abilities, conscious perception of physical education 
as an important subject in the learning process are 
prerequisites for the formation of physical culture of the 
individual. 2. In the formation of students’ motivation for 
physical improvement a decisive place is occupied by a 
teacher of physical culture. The richness of his personality, 
professional culture and pedagogical skills should provide 
such techniques and methods of pedagogical influence 
that enrich the emotional experience of a young person, 
develop imagination, interest, form in them a value 
attitude to exercise. When conducting physical education 
classes should take into account the interaction of teacher 
and student as a necessary condition for the harmonious 
development of personality.

 We see the prospects for further research in the 
justification of the use of modern learning technologies 
to attract students to active physical education.
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The influence of systematic training on the development of 
physical properties that promotes good mastering techniques and 
tactical interactions. The purpose of the study was to pilot test the 
effectiveness of application of selected tools aimed at the development 
of physical qualities and technical proficiency of Amateur volleyball 
players 18–21 years. To achieve this goal we used the following research 
methods: analysis and generalization of literature sources, questioning, 
pedagogical observation, pedagogical experiment, methods of mathe-
matical statistics. Results. After using a specific program with the use of 
tools aimed at improving technical skills, we found that in an exercise 
“attacking blow with a private toss the ball (from zone 4 to zone 5)”  
index in the control group made up 6.54 points, 0.50 points better than 
in the beginning of the experiment, the experimental group showed 

improvement by 1.79 points and became equal to 8.33 points, by 
2.80 points more than the control group (p <0.05). Regarding “Attacking 
impact from a zone 4 to zone 1” have a record in the control group – 
5.95 points, 0.50 points better than in the beginning of the experiment, 
the experimental group showed improvement by 2.43 points and 
equal to 8.15 points, to 2.20 points more than the control group  
(p <0.05). Conclusions. According to studies, volleyball is one of the 
most popular sports among students and is 36 , as 36  soccer, 12  – 
table tennis and 16  of other sports. The influence of selected media on 
the physical and technical preparedness of Amateur volleyball players 
18–21 years, the differences in the indicators of physical and technical 
preparation control and experimental groups significant (p <0,05).

Keywords: volleyball, preparedness, striker, shuttle, jumping.

Introduction
Modern volleyball is a complex sport that requires 

athlete training and perfect technical and tactical 
skills. Without persistent and systematic training work 
to achieve high sports results in modern volleyball is 
impossible [7; 9].

Modern requirements for achieving the greatest 
results in volleyball make certain changes in the training 
of volleyball players. Playing volleyball includes sudden 
and rapid movements, jumps, falls and other actions, 
in this regard, the volleyball player must have an 
instant reaction, speed on the court, jumping and other 
properties in certain combinations [4]. At the small 
sizes and limited touches of a ball, performance of all 
technical and tactical elements demands accuracy and 
purposefulness of movements [3]. 

Therefore, the systematic development of physical 
properties contributes to the successful mastery of the 
game technique and tactical interactions. Physical training 
is mainly focused on the development of speed, agility, 
general endurance, speed-power qualities. When skills 
and tactics are acquired or improved, physical training 
provides the basis for improving mastery of techniques 
and tactics. It is known that the physical training of a 
volleyball player is closely related to tactical, technical 
and psychological training and contributes to the rapid 

mastery and strong consolidation of tactical skills and 
techniques [4; 5; 12].

In the educational and training process, volleyball 
training involves a system of pedagogical influence on 
the formation of personality, not just physical education. 
Therefore, the training process is subject to high 
requirements, which are not limited to the training of 
athletes [1].

Material and research methods
The purpose of the study was to experimentally 

test the effectiveness of the selected tools aimed at the 
development of physical qualities and technical training 
of amateur volleyball players 18–21 years.

To achieve this goal, the following research methods 
were used: analysis and generalization of literature sources, 
questionnaires, pedagogical observation, pedagogical 
experiment, methods of mathematical statistics. Analysis 
and generalization of literary sources were used to study 
the impact of various means of physical education on 
improving the level of physical fitness and technical skill. 
The questionnaires were used to collect data on the 
age of the respondents, the most popular sports among 
students and the roles in which they play. Pedagogical 
observation consisted in the objective registration of each 
training, purposeful and systematic recording of research 
data. During the pedagogical experiment, respondents 
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were divided into control and experimental groups, where 
the control group was engaged in a standard program, and 
experimental – using our program applying tools aimed 
at developing physical qualities and technical training 
of amateur volleyball players aged 18–21. Among the 
methods of mathematical statistics used t – Student for 
statistical validation of the data.

Results of the research
 The research was conducted on the basis of 

Borys Hrinchenko University of Kyiv. The pedagogical 
experiment involved 25 students aged 18–21, who are 
engaged in the volleyball section 2 times a week. Initially, 
we conducted a survey in which students said that in 
their opinion, volleyball is one of the most popular sports 
among students and is – 36 %, as well as 36 % – soccer, 
12 % – table tennis and 16 % – other sports. We found out 

from the respondents in which roles they play: in the role 
of a striker – 37 %, 30 % in the role of a defender, 33 % 
in the role of connecting players and libero. 

During the experiment, the level of physical and 
technical training of the control and experimental group 
was determined. According to the results of the study, 
there were no significant differences among the subjects 
at the beginning of the experiment (p> 0.05).

After running classes with the use of our proposed 
tools to improve the level of physical and technical skills, 
re-testing was conducted. The results in the tests «Attack 
hit of volleyball after it being tossed by player himself 
(from zone 4 to zone 5)” and «Attack hit from zone 4 
to zone 1» volleyball players aged 18–21 of control and 
experimental groups are presented in table 1.

Table 1 – Test indexes in the control and experimental group before the experiment

Tests
Control group Experimental group Certainty

X ± m Y ± m t t table

"Attack hit of volleyball after being tossed 
by player from zone 4 to zone 5" (points) 6,04 ± 0,33 6,54 ± 0,33 0,60 2,18

"Attack hit from zone 4 to zone 1" (points) 5,45 ± 0,25 5,72 ± 0,43 0,32 2,18

The test results obtained at the beginning of the 
pedagogical experiment were as follows: «Attack hit of 
volleyball after it being tossed by player himself (from zone 4 
to zone 5)” index in the control group was 6.04 points, in 
the experimental – 6.54 points. No reliably significant 
discrepancies between the indexes of the control and 
experimental groups were found (p> 0.05). In the next 
exercise «Attacking hit from zone 4 to zone 1» index of 
the control group at the beginning of the experiment 
was 5.45 points, in the experimental group – 5.72 points.  

No reliably significant discrepancies between the indexes 
of the control and experimental groups were found  
(p> 0.05). After running the selected program with 
the use of tools aimed at improving technical skills, 
we compared the results in the tests «Attack hit of 
volleyball after it being tossed by player himself (from 
zone 4 to zone 5)” and «Attack hit from zone 4 to zone 1» 
volleyball players aged 18 – 25, the data are presented 
in table 2.

Table 2 – Test indexes in the control and experimental groups after the experiment

Tests
Control group Experimental group Certainty

X ± m Y ± m t calc t table

«Attack hit of volleyball after being tossed 
by player from zone 4 to zone 5» (points) 6,54 ± 0,22 8,33 ± 0,18 2,80 2,18

"Attack hit from zone 4 to zone 1" (points) 5,95 ± 0,11 8,15 ± 0,34 2,33 2,18
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According to the results of the test «Attack hit of 

volleyball after it being tossed by player himself (from 
zone 4 to zone 5)” the index in the control group was 
6.54 points, which is 0.50 points better than at the 
beginning of the experiment. In the experimental group 
the index improved by 1.79 points and became equal to 
8.33 points, which is 2.80 points more than in the control 
group (p <0.05).

Regarding the «Attack hit from zone 4 to zone 1» in 
amateur volleyball players aged 18-25 in the experimental 
and control groups, we have the following results: the index 
in the control group was 5.95 points, which is 0.50 points 
better than at the beginning of the experiment. In the 
experimental group the index improved by 2.43 points 
and is equal to 8.15 points, which is 2.20 points more 
than in the control group (p <0.05). 

Determining the reliability of differences according 
to Student’s t-test indicates that the differences 
between the arithmetic mean values obtained during 
the experiment are reliable and the tools and methods 
we selected had a positive impact on technical training 
of volleyball players.

To determine the physical fitness of the subjects and 
the effectiveness of means aimed at developing physical 
qualities before and after the experiment, we used tests 
such as shuttle running 3x10 meters, running 60 meters, 
jumping up from a deep squat and jumping rope (table 3

In the test «Shuttle run 3x10m» no significant 
increase is observed, but in other tests changes that are 
mathematically confirmed when processing the results 
are recorded.. 

Table 3 – Comparison of the results of physical fitness before and after the experiment in the experimental and control groups

Tests

Before and after the experiment

Before theexperiment After the experiment Certainty

Experimental group

Shuttle running 3х10, (c) 11,9 ± 0,32 11,6 ± 0,26 р > 0,05

Running 60 m, (s) 9,9 ± 0,29 9,0 ± 0,13 P <0,05

Jumping up from a deep squat  
for 30 seconds. (number of times) 21,0 ± 0,62 25,0 ± 0,32 P <0,05

Jumping rope  
in 30 seconds. (number of times) 50,7 ± 0,65 58,3 ± 2,27 р <0,05

Control group

Shuttle running 3х10 m, (s) 12,6 ± 0,29 12,4 ± 0,32 Р > 0,05

Running 60 m, (s) 10,3 ± 0,34 10,0 ± 0,32 р <0,05

Jumping up from a deep squat  
for 30 seconds. (number of times) 19,2 ± 0,68 21,0 ± 0,39 р <0,05

Jumping rope in 30 seconds  
(number of times) 48 ± 2,92 50,8 ± 1,95 р <0,05

Discussion
Amateur volleyball players have a level of technical 

training at the initial level, where they are just beginning 
to learn and develop in this sport, so with regular and 
methodically sound training, the technical elements 
become clearer and more confident. Various authors argue 
that it is important in the process of training volleyball 

players to select preparatory exercises for special physical 
training, which in nature and structure of movements 
are similar to certain techniques to their varieties and 
elements [2; 8; 11]. According to the research of O. Shvai, 
volleyball players of different game roles have different 
levels of physical fitness, in particular, players of the first 
tempo have the highest rates of long jump, throwing a 
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stuffed ball and shuttle running. Of the many indicators of 
assessment of physical fitness, libero players are inferior 
to players of the first tempo and are closer to the level of 
training of volleyball players of the second tempo [10].

In our study, we also used exercises to develop 
physical qualities, among which, for instance, to develop 
jumping skills, were used: jumping up from a deep squat, 
which is – 27 %, 23 % – jumping over barriers and 20 % – 
long jumping. For the development of speed – shuttle 
running, and for the development of strength endurance –  
pull-ups and pushups.

According to G. Protsenko, the influence of volleyball-
specific means on the comprehensive development and 
functional state of the organism completely depends on 
the level of mastering the skills of the game. Therefore, 
at the initial stage of the long-term process of training 
volleyball players, exercises in technique, tactics and the 
game of volleyball do not sufficiently affect the overall 
physical development of students. Therefore, in order for 
the workload to be optimal, it is necessary to use a certain 
number of general developmental and preparatory 
exercises [6].

According to Khavrunyak I. V. skillful and correct 
selection of methods, principles and tools used in the 

classroom, will help to form skills in mastering techniques 
and tactical actions, will promote the development of 
physical and moral qualities of the athlete. An important 
stage of the methodology of training is the phasing of 
classes and their year-round periodization, taking into 
account the principles of training [9].

Conclusions
The results obtained during the work, in particular 

after the tests for physical (shuttle run 3x10, run 60 m, 
jumping up from a deep squat for 30s, jumping rope for 
30s.) and technical readiness («Attack hit of volleyball 
after it being tossed by player himself (from zone 4 to 
zone 5)”  and «Attack hit from zone 4 to zone 1») indicate 
that our selected tools have increased the level of 
development of physical qualities and technical training 
of amateur volleyball players aged 18–21.

Prospects for further research are to develop new 
sets of exercises aimed at improving the technical skills 
of amateur volleyball players aged 18–21 in the training 
process, taking into account the role of player in the 
game.
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 The main problem of specialists in the field of physical culture 
and sports for a long time is to improve the training process of athletes, 
namely highly skilled rowers in rowing academic. Improving the training 
process involves finding new tools and techniques that can improve 
the rower’s athletic performance. This includes improving the various 
qualities of rowers – strength, strength endurance, special endurance, 
maximum strength, as well as the functional preparedness and technical 
qualities of athletes. Improving the rowing process of rowing in academia 
also involves the use of various tools and techniques, as well as special 
simulators and devices. These simulators include the “Concept-2” 
simulator. This simulator allows you to measure the speed of rowing, the 
power of rowing, the time of passing the distance and the time of passing 
individual segments of the competitive distance. Purpose: to determine 
the peculiarities of time, pace and power of highly skilled rowers in 
rowing at the academic course 2000 m on the simulator “Concept-2”. 

Material and methods: analysis and generalization of scientific and 
methodological literature, analysis of the passing of the competitive 
distance on the simulator “Concept-2” (n = 20), methods of mathematical 
statistics. Results: The results of the analysis of indicators show that when 
passing the first and fourth segments of the competitive distance, rowing 
athletes show the best results, while the second and third are the lowest. 
These data testify to the fact that rowers have a well-developed speed 
and high-speed strength, but require the development and improvement 
of qualities such as strength and special endurance. It is established that 
the need to improve the strength and special endurance of athletes in 
the construction of the rowing process in rowing academic. Conclusions: 
The results of the study showed the need to improve the rowing training 
process in rowing academic using the “Concept-2” simulator.

Key words: indicators of time, pace, rowers, the simulator 
«Concept-2».

Introduction
Academic rowing is one of the oldest sports, which 

has been included in the program of the Olympic Games 
since 1900. In addition to the Olympic Games, the World 
Championships, the World Cup, the World Championship 
among students, and the World Championship among 
youth are held annually.

One of the leading problems of modern sports, 
of course, is improving the system of training highly 
qualified athletes [2; 3; 19]. Today, the training process 
of highly qualified rowers is impossible without the use of 
simulators and special devices [11; 12; 16]. Different types 
of simulators are used in academic rowing (simulators 
for general physical training, simulators for technical 
improvement, simulators with variable resistance)  
[5; 9; 17]. According to leading experts, the improvement 
of physical training, including the use of the simulator 
«Concept -2» is the basis for achieving high sports results 
of rowers [18; 20].

Ergometer « Concept-2» is one of the main simu-
lators, which allows you to combine the process of 
development of various motor skills of the rower with 
technical improvement and which accurately imitates the 
technique of rowing, the degree and nature of muscular 
effort. Currently, the use of the simulator allows you to get 
many indicators, namely: the pace of rowing, the power 

of rowing, the time of the entire distance and the time of 
the distance segment. Obtaining these indicators makes 
it possible to analyze the effectiveness of the training or 
competitive distance, identify errors and shortcomings, 
as well as adjust the training process of the athlete 
[9; 15].

The purpose is to determine the features of time, 
pace, power of highly qualified rowers when passing the 
competitive distance on the simulator «Concept-2» at the 
Championship of Ukraine in rowing on ergometers.

Material and methods
The research was conducted during the Cham pion ship 

of Ukraine in rowing on ergometers 2020 (Koncha-Zaspa). 
The passage of the 2000 m competitive distance by rowers 
was analyzed (n = 20). Analysis concerned the passage of 
a competitive distance of 2000 m in general and passing 
some segments  – 500 m, 1000 m, and 1500 m. 

Methods of study
Analysis and generalization of scientific and 

methodological literature and the Internet, analysis of 
the competitive distance on the simulator «Concept-2», 
methods of mathematical statistics. The research was 
carried out on the ergometer «Concept-2» PM 5. Indicators 
of time, pace, power of rowers were measured at the 
following distances – 500 m, 1000 m, 1500 m, and 2000 m.
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Research results
We present our analysis of time, pace, power of 

rowers-academicians while passing the competitive 
distance on the simulator «Concept-2» during the 
Championship of Ukraine in rowing on ergometers. The 
analysis of the above indicators was carried out by us in 
order to determine those sections of the distance that 
athletes go with the worst indicators. Thus, the analysis 

made it possible to adjust the training process of physical 
training of rowers using the simulator «Concept-2» and 
emphasize the improvement of those qualities that are 
needed to overcome the competitive distance on this 
simulator. Thus, Figure 1 shows the time indicators for 
the competitive distance by rowers on the simulator 
«Concept-2».

 

Indicators of time during the competitive distance
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Fig. 1  Time indicators of rowers on the passage of the competitive distance of 2000 m on the simulator «Concept -2»
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Distance segments

Te
m

p,
 g

r ·
 m

in
¯ˡ

Fig. 2 Indicators of the pace of rowers on the passage of the competitive distance of 2000 m on the simulator «Concept -2»

The analysis of indicators was made on separate 
segments of 500 m. Thus, the study of time indicators 
during the distance shows that the first segment of 500 m 
was passed by athletes in 88 s, while the second and third 
segments were passed in 89.7 and 89, 5 s, respectively. 
Athletes with the best result of 86 seconds overcame the 
fourth segment of the distance.

In Figure 2 presents the data of the rate of pace 
when passing the competitive distance by rowers on the 
simulator «Concept-2».

The obtained indicators show that the rowers equally 
successfully overcame the first three sections of the 

distance at a rate of 35 strokes per minute, and during 
the last, fourth segment of 500 m the pace increased to 
42 strokes per minute.

Figure 3 shows the power data of rowers when 
overcoming the competitive distance of 2000 m on the 
simulator «Concept-2». Athletes with a power of 504 W, 
the second and third segments with a power of 479 and 
488 W, respectively, covered the first segment of the 
distance. 

The last, fourth segment of 500 m was overcome with 
a power of 554 watts. 
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Power indicators when passing the competitive distance

Distance segments

Po
w

er
, W

Fig. 3    Indicators of rowers power on passing the competitive distance of 2000 m on the simulator «Concept -2»

The obtained data allowed establishing that the 
indicators of time, pace and power of rowers when 
overcoming the competitive distance of 2000 m on the 
simulator «Concept -2» indicate the following. Athletes 
showed the best results on all three indicators in the first 
and last segments of the competitive distance - the first 
and fourth. Worse indicators of time, pace and power of 
rowers are observed on the second and third sections of 
the distance.

The time indicators of athletes in the second and third 
segments of the distance deteriorated by 4% compared 
to the time of the last segment.

The pace of the rowers during the distance varied 
as follows. In the first segment, the pace was 37 strokes 
per minute, in the second and third segments the rowing 
speed deteriorated by 5 %, but in the last, fourth segment it 
improved by 14 % and amounted to 42 strokes per minute.

The analysis of power indicators showed that the 
highest indicators were at the finish, fourth segment of 
the distance and amounted to 554 watts. In comparison 
with this indicator, the power of the first leg of the 
distance was worse by 9%, the second and third by 13 and 
12 %, respectively.

The data obtained during the study make it possible 
to establish that when athletes overcome the competitive 
distance of 2000 m on the simulator «Concept-2» the 
following trend is observed. Rowers covered the first 
and last sections of the distance with the best results. 
While the second and third segments were passed with 
much lower scores. The obtained indicators point out the 
need to improve such qualities of rowers as strength and 
special endurance.

Discussion
The study complements and confirms the data of 

special scientific and methodological literature that 
the leading qualities of rowers are strength and special 
endurance [1; 4]. This is due to the fact that academic 
rowing refers to cyclic sports, the work of which is 
performed for 6-8 minutes. Some experts emphasize 
the development and improvement of other individual 
physical qualities, such as special and general endurance 
[8; 10], speed [14], strength [7], as well as improving the 
power component of special endurance [1]. Also, the 
results of our study coincide with the opinions of experts 
that when overcoming the competitive distance on the 
simulator «Concept-2» the determining factors are the 
speed and pace of the distance [6; 13].

The obtained results of passing the competitive 
distance are conditioned by its length and duration of 
passing. When overcoming the distance, rowers need 
to show many physical qualities, such as endurance, 
special endurance, strength endurance, speed, maximum 
strength. However, maintaining the same level of 
all physical qualities is technically impossible. The 
predominant influence is those qualities that carry the 
main load during competitive activities [7]. Naturally, 
some qualities are well developed, while others need 
attention and additional training. Uneven development 
of physical qualities affects the result of the distance – 
when passing the first and last segments, such physical 
qualities as strength, speed force, maximum force play a 
significant role. Still when passing the second and third 
segments - general, special and strength endurance.  
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   Conclusions
1. The peculiarities of time, pace, power of highly 

qualified rowers during the competitive distance on the 
simulator «Concept -2» were analyzed.

2. It was established that the following tendency is 
observed when passing separate segments of the distance: 
the first and last segments of the competitive distance 
were passed with the best indicators in comparison with 
the second and third segments.

3. According to the results of the study, it was 
determined that the obtained data indicate the need to 
improve such physical qualities of rowers as strength and 
special endurance. 
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Physical training is one of the important components of 
combat training for military personnel of all armies of the world. 
Many studies have been conducted by Ukrainian scientists on the 
content, organization and methodology of physical development and 
improvement of the Armed Forces personnel. These studies have 
helped to reveal the nature and features of the physical training of 
military personnel of different types and types of armed forces. At 
the same time, these studies have ignored the issue of the physical 
training of service personnel in engineering units. The nature and 
specificity of the professional activity of specialists of engineering units 
is very diverse and requires serious scientific research on their special 
physical training. To date, there is very little research and this makes it 
relevant to research this topic. The aim of the study was to determine 
the important professional and psychophysical qualities of cadets of 
higher educational establishments and future specialists of engineering 
support units. Methods. To achieve this goal, common scientific 
methods were used, namely analysis, systematization, generalization. 
They also used pedagogical and sociological methods: pedagogical 
observation, analysis of literary sources, questionnaires, methods of 
mathematical statistics. Results and conclusions. The results of the 
questionnaire revealed a wide variety of cadets’ answers. Such a wide 
range of answers to the question can be explained both by the personal 
(individual) experience of training and practice, and by the division 
of cadets into two subgroups: mechanical engineers and engineers 
commanders. There is some discrepancy between these specializations. 

The results of the conducted research, stated in the article, show that 
through the questionnaire the peculiarities of professional activity in 
the chosen specialty were revealed in view of the specifics of its object. 
Cadets categorized their profession as “human-technical” – 47  %, 
“human-human” – 53  %, and their professional activity will take place 
both outdoors (47  %) and indoors (51  %). The most important systems 
of the body for the future profession cadets have identified: the body as 
a whole – 90  %; visual analyzer – 43  %; cardiovascular system – 37 %. 
At the same time, the most important psychophysical qualities for the 
profession, respondents say well-developed eye – 82  %; resistance to 
hypoxia, overload, thermal radiation, cold resistance – 74  %. Among the 
applied knowledge, motor skills, physical and special qualities, which 
are necessary for the specialist of engineering divisions in professional 
work, the most important cadets have defined the general endurance – 
80 %; coordination of movements – 56  %, which should be formed in 
the process of physical education, focused on the applied aspect of 
professional activity of future specialists. The cadets are convinced that 
cadets consider effective for the chosen specialty of the profession: 
athletics; 58  %; 62  % – swimming; 48  % – football. The results of the  
study provide the basis for a more detailed development of the program 
of special physical training of cadets of engineering specialties, which 
will be the subject of our further research.

Keywords: cadets-engineers, physical training, professional 
qualities.

Introduction
Engineering troops are a very important type of 

troops. It was the engineering troops who were the first 
to master the latest means of waging war, introducing 
them into the army’s arsenal. According to the Combat 
Charter of the Land Forces, engineering support is one 
of the types of combat support. Engineering support of 
military operations is organized and carried out in order 
to create the necessary conditions for troops to timely 
and covertly deploy, deploy, maneuver, successfully 
perform combat missions, increase protection of troops 
and objects from all kinds of defeat, to inflict losses on 
the enemy, to complicate action. the enemy [25].

Specialists of engineering troops erect facilities for 
fire, surveillance, shelter of personnel and equipment; 
cover with minefields and mask their positions and areas 
of location; pave and mark the paths of movement; 

overcome obstacles and obstacles; force water obstacles.  
The whole range of features of this category of servicemen 
is manifested in the actions of sappers, specialists of repair 
units operating on the battlefield, paramedics, etc. Their 
main physical qualities are general and speed endurance. 
They also need skills in accelerated movement, running, 
crawling, carrying loads, overcoming obstacles and 
engineering barriers.

The cadets of higher military educational institutions 
(HEIs) – future officers of engineering units, must be formed 
professionally important physical, psychophysiological 
qualities, developed a system of applied knowledge, 
skills and abilities in the professional sphere, developed 
the necessary qualities that characterize a person as a 
person. In addition, it is necessary to take into account the 
peculiarities of training cadets of engineering specialties 
in higher education. 
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They are divided into two main categories: comman-

ding engineers and mechanical engineers. Having certain 
common features of specialization, they also have certain 
differences in professional activity. Commander engineers 
communicate with people most of the time, and mechanical 
engineers – with various mechanisms and units. This, of 
course, affects the structure and development of their 
professional and psychophysical qualities [13].

Material and research methods
The aim of the study was to identify important 

professional qualities of university cadets – future 
specialists of engineering support departments for 
the development of the author’s program of special 
physical training. To achieve this goal, general scientific 
methods were used, namely analysis, systematization, 
generalization. Pedagogical and sociological methods 
were also used: pedagogical observation, analysis of 
literary sources, questionnaires, methods of mathe-
matical statistics. Relevant recommendations were 
taken into account when developing the questionnaire 
questions [24]. The cadets were asked to provide answers 
to a specially designed questionnaire on 22 questions 
[22] aimed at solving such tasks. The first was to reveal 
the specifics of the activity in the chosen specialty and 
to establish specific professional conditions in which the 
activities of engineering officers will most often take 
place. The second task is to determine the most significant 
professional (psychophysical) qualities and systems of the 
body, motor skills and knowledge that are effective for 
professional activities. The next task is to identify sports 
that help develop the necessary physical qualities of 
future engineering officers.

Questionnaire survey of cadets of 3-4 courses of 
specialization «military engineer» was conducted with 
their consent. 87 cadets aged 20-24 took part in the 
survey, 22 of whom took part in the joint forces operation 
in eastern Ukraine. Several answers were offered to 
each question. The respondent had the right to choose 
the most accurate answers in his opinion or to indicate 
his own answer separately. Then the percentage of each 
answer relative to the total number of respondents 
was calculated. In addition, the results of VG Fotinyuk’s 
research were taken into account, which provided for 
the study of similar issues in peers, but students – future 
engineers. Such data were compared with those obtained 
in our study. The reason was the high proximity in the 
content of both future professions, and the questionnaire 

provided for the definition of the type of their profession 
in accordance with the existing classification [22].

Research results
Professionally important qualities are those qualities 

on which the efficiency of professional activity and the 
possibility of its improvement significantly depend. It 
was found that senior cadets, who have already passed a 
sufficient period of practice in the field, believe that this 
profession belongs to the type: «human-technique» (47 %) 
and 53 % of respondents classified it as «man-man». At the 
same time, 97 % of civilian university students classified 
the profession as «human-technique» and only 3 % as 
«human-human».

To the question «what type of activity predominates 
in professional work», the answers were distributed 
as follows: «installation and assembly, repair» – 61 % 
(students – 34  %); «Control» – 75 % (students – 25 %); 
«Solving operational tasks planning, decision-making, 
experimentation» – 35 %  (students – 23 %); «obser-
vation» – 23 % (students – 6 %); «team management and 
education»  – 40 % (students – 6 %). This range of answers 
indicates the multifunctionality of the professional role 
of a specialist in this field, especially the military with an 
emphasis on control.

Surveys of cadets made it possible to make sure 
that the main forms of work organization in the future 
profession respondents consider «collective» – 51 % 
(students – 66 %); «Leading» – 75 % (students) – 25 %; 
«Individual» (23 %); «Executive» (35 %). That is, again 
the emphasis is on the leading, controlling form of labor 
organization.

When asked in what conditions professional 
activity takes place, 51 % of respondents answered 
that «indoors» (66 % of students); 47 % – «outdoors» 
(students v 33 %); 46 % – in variable conditions. Thus, 
most of the time spent by military specialists is spent 
in changing conditions and outdoors. This requires a 
certain, special preparation of the body.

When asked which working posture is typical for 
professional activities, 20 % of respondents answered: 
«sitting» (students – 30 %); 17 % – «standing» (students – 
27 %); 57 % – «alternating» (students – 16 %). He does 
not have a fixed working position for military engineering 
specialists.

As for the types of occupational hazards in future 
work, then 57 % of respondents named «vibration, 
noise, ultrasound» (54 % of students); 62 % – «dust» 



49

ISSUE 16, 2020
(students – 23 %); 65 % – «sensitive temperature 
fluctuations» (students – 19 %); 61 % – «poor lighting» 
(students – 15 %); 46 % – «current of different frequency» 
(students – 11 %); 48 % – «lifting and carrying heavy 
objects (students – 6 %). The high rates of certain types 
of harmfulness of cadets were prompted by industrial 
practice during field trips (in real conditions of military 
activity).

The analysis of the questionnaires revealed that 80 % 
of the respondents when asked which analyzers’ work is 
especially important for your professional activity, 80 % 
named «visual» (students – 63 %); 75 % – «auditory» 
(students – 20 %); 34 % – «vestibular» (students – 12 %); 
44 % – «temperature» (students – 9 %). As it turned out, 
the visual and auditory analyzers are of the greatest 
importance for the professional work of engineering 
specialists.

When asked which working bodies mainly take part 
in motor actions during the performance of professional 
functions, 68 % of respondents answered that the most 
active is the participation of the «motor apparatus of the 
upper and lower extremities» (students – 28 %); 55 % – 
«lower extremities (whole leg, foot, shin, right or left leg, 
both legs)» (students – 26 %). As can be seen from the results 
of the survey for military specialists, high motor activity of 
both the upper and lower extremities is more important.

Assessing the nature of labor movements, 22 % of 
respondents noted «large» (students – 52 %) and 18 % – 
«small» movements (students – 48 %), more than 70 % 
noted the mixed nature of labor movements. If for future civil 
mechanical engineers labor movements are divided mainly 
into «large» and «small», then for military professionals 
most of their production movements are «mixed».

When asked what type of performing movements 
predominates; 76 % of respondents answered – «pressure» 
(students – 25 %); 48 % – «rotating» (in students – 18 %); 
53 % – «lifting» (students – 13 %); 32 % – «shock» 
(students – 12 %); 42 % – «pushers» (students – 12 %). 
Certain discrepancies in performance may be the result 
of a wider range of practical movements used by cadets 
during field trips.

According to the direction of movement, respondents 
named the following types of movements: «mixed nature 
of movements» – 54 % (students – 60 %); «Top-down» – 
45 % (students – 16 %).

According to the cadets, the most significant 
psychophysical qualities and personality traits for their 

future effective professional activity are: fast, precise 
finger movements when working with small parts, 
objects in a regulated or variable program of action that 
requires coordination or agility of the upper and lower 
extremities – 56  % of respondents (students – 51 %); 
consistency of movements with the process of perception, 
which requires sensorimotor coordination – 52 % 
(students – 23 %); work actions do not cause increased 
requirements for coordination of movements and the 
level of development of psychophysical qualities – 5 % 
(for students – 6 %). There are almost no differences 
between the indicators of cadets and students.

When asked which emotional state is effective for 
professional activities, 44 % of respondents said increased 
readiness for various unexpected actions in response 
to the influence of emotional factors (students – 56 %);  
45 % – a condition with an optimal combination of tension 
and relaxation (students – 38 %).

The most significant degrees of fatigue in the process 
of activity for the day cadets identified «average» (65 %) 
(students – 60 %), «variable» – 65 % (students – 24 %); 
«Strong» – 22 % (students – 22 %);

«Weak» – 18 % (students – 4 %). Fatigue is charac-
terized by students and cadets more or less identically.

The cadets established the type of fatigue during the 
day: «physical» – 69 % (students – 58 %); «Mental» – 72 % 
(students – 22 %) «mental» – 24 % (students – 14 %). The 
cadets emphasized a fairly high percentage of mental 
fatigue. This may be due to the fact that they perform 
a large number of variable tasks during military practice.

When asked which body systems and individual 
organs are most tired, 58 % of respondents said «general 
fatigue» (students – 39 %); 45 % – «nervous system» 
(students – 25 %); 26 % – «muscles of the upper and lower 
extremities, torso» (students – 23 %), the differences are 
statistically insignificant.

Respondents believe that the most important physical 
qualities for their future profession are: 
overall endurance – 80 % (in students – 86 %); 
coordination of movements – 56 % (students – 82 %); 
static endurance – 40 % (students – 77 %); 
strength of the upper extremities – 23 % (students – 73 %); 
back strength – 31 % (student  – 70 %); 
strength of the lower extremities – 22 % (students – 65 %); 
overall agility – 32 % (in students – 63 %); 
press force – 56 %; 
flexibility – 16 % (students – 46 %). 
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It is not entirely clear what the high importance of 

almost all physical qualities for civilian specialists in 
mechanical engineering is based on. This may be due to 
deficiencies in the physical development of this category 
of students.

The most significant psychophysical qualities for the 
profession, respondents call a well-developed eye – 82 % 
(students – 77 %); ability to stand up – 45 % (students  – 
72 %); reserve capacity of the body (resistance to 
hypoxia, overload, heat radiation, cold resistance) – 74 % 
(students – 71 %); sense of time – 44 % (students – 69 %); 
spatial and temporal orientation – 29 % (students – 67 %); 
musculoskeletal sensitivity 66 %; resistance to motion 
sickness – 36 % (students – 46 %).

The most important body systems for their profession 
cadets consider: the body as a whole – 90 %; (students – 
90 %) visual analyzer – 43 % (students – 82 %); 
neuromuscular system – 23 % (students – 80 %); nervous 
system – 28 % (students – 78 %); cardiovascular system – 
37 % (students – 77 %). As can be seen from the results of 
the survey, students attach more importance to individual 
body systems for professional activities.

For effective professional activity in the composition 
of mental processes, the most important respondents 
consider first of all attention – 91 %; memory – 80 %; 
thinking – 69 %; sensation and perception – 80 %; 
speech – 71 %; imagination – 75 %. Engineering students 
also determined the composition of mental processes in 
the same proportions.

The most professionally significant personality traits 
cadets consider: purposefulness – 78 %; persistence – 73 %;  
diligence – 66 %; observation – 63 %; intelligence – 65 %; 
stability – 45 %; ability to work in extreme situations – 54 %;  
independence – 44 %; endurance and self-control – 43 %; 
courage and determination – 43 %; efficiency – 42 %; 
discipline – 42 %; decency – 41. Students consider all 
these qualities very important and gave them a rank of 
76 % to 88 %.

Cadets consider: 58 % (34 %) – athletics to be 
especially relevant for preparation for professional 
activity; 62 % (30 %) – swimming; 48 % (21 %) – football; 
42 % (19 %) –cycling; 38 % (18 %) – gymnastics; 15 % 
(15 %) – table tennis; 14 % (14 %) – volleyball and 
tourism; 42 % (13 %), – struggle; 16 % (11 %) – basketball; 
8 % (8 %) – weightlifting; 15 % (7 %) – skiing; 24 % (6 %) – 
all-around; 13 % (3 %) – badminton (students’ indicators 
are in parentheses).

Discussion
Military scientists have conducted a significant 

number of studies of the physical fitness of servicemen of 
various military specialties. Thus, professor  GA Yedinak 
and co-authors [26] studied the factors of changes in 
the physical training of cadets during their studies at a 
military institution,

MV Kuznetsov [4] studied the selection criteria and 
the specifics of physical training of soldiers of the Special 
Operations Forces; OD Gusak devoted his research to the 
problem of psychophysical readiness of servicemen of 
airmobile units [3]. OM Olkhovy [10], KV Prontenko [17] 
studied the physical and functional condition of military 
operators; YuA Borodin [1], VM Romanchuk [19] - physical 
fitness of cadets of military universities of engineering and 
operator profile; VV Paevsky [11],

O. O. Shevchenko [23] – organization of the system 
of physical training of Air Defense units. SV Romanchuk 
[20], AM Oderov [9] studied motor activity and express 
control of physical fitness of servicemen of mechanized 
units of the Land Forces of the Armed Forces of Ukraine 
and foreign armies, OM Nedashkivsky [7] – improving 
the content of physical training of servicemen of artillery 
units. Researcher SS Fedak [21] directed his research to the 
issue of physical training as a means of early adaptation 
of peacekeeping troops to actions in unusual conditions 
of service, and IS Ovcharuk [8] studied the peculiarities 
of physical training of security officers of Ukraine and 
liquidation specialists. emergencies to action in combat. 
The interdependence of professional and physical training 
of servicemen of different military specialties was studied 
by the scientist O. Petrachkov [15]. All these studies have 
helped to some extent to understand the nature and 
features of physical training of many military specialists 
(specialists). But among the conducted researches there 
is a lack of researches of features of physical training of 
military specialists of engineering divisions of the Armed 
Forces of Ukraine.

The works of MT Gromkova [2], GV Ponomarev [16] 
are devoted to the problem of professionally important 
qualities that graduates of civil higher educational 
institutions of engineering profile should possess.

RT Raevsky [18] and others. Their work reveals 
the problems of physical training of representatives 
of specific technical specialties (mechanics, tractor 
drivers, agronomists, etc.). researched and does not 
lose its relevance. Although the general issues of 
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engineering support are specified in the Guidelines for 
engineering support of the Armed Forces of Ukraine [6] 
and the textbook for cadets [5]. The issues of working 
conditions of military specialists of engineering profile 
and development of psychophysical qualities necessary 
for them were practically not studied. The study of 
the peculiarities of physical activity of specialists of 
engineering departments was initiated by J. Pankevych 
[12–14].

Summing up the study, it should be noted that the 
results of the survey in many cases differ slightly from a 
similar study of students - future civil engineers-mechanics 
[22]. One of the main reasons is that the cadets - future 
engineering officers, have a wider and more diverse field 
of professional activity and they have already gained 
some practical experience of such activities during long 
field trips, where practical tasks of the chosen profession 
were worked out.

Conclusions
The results of the research presented in the article 

indicate that the peculiarities of professional activity in 
the chosen specialty were revealed with the help of the 
questionnaire, taking into account the specifics of its 
object. The cadets classified their profession as «human-
technical» – 47 %, «human-human» – 53 %, and their 
professional activities will take place both outdoors 
(47 %) and indoors (51 %).

The most significant body systems for the future 
profession cadets identified: the body as a whole – 90 %; 
visual analyzer – 43 %; cardiovascular system – 37 %. 
At the same time, the most significant psychophysical 
qualities for the profession, respondents call a well-
developed eye – 82 %; resistance to hypoxia, overload, 
heat radiation, cold resistance – 74 %.

Among the applied knowledge, motor skills, physical 
and special qualities that are necessary for a specialist 
of engineering departments in professional work, the 
most significant cadets identified the overall endurance – 
80 %; coordination of movements – 56 %, which should 
be formed in the process of physical education, focused 
on the applied aspect of professional activity of future 
professionals. The cadets are convinced that the cadets 
consider effective for the chosen profession: 58 % 
athletics; 62 % – swimming; 48 % – football.

We see further research in the development of the 
author’s program of special physical training of cadets of 
engineering specialties.

The authors are grateful to all cadets who took part 
in the survey.

Conflict of interest.The authors state no conflict of 
interest. 

 

 References
1. Бородин Ю. А. Тенденции изменения требований профессиональ-

ной деятельности и организации системы физической подготовки 
курсантов и слушателей ВВУЗОВ инженерно-технического профи-
ля. Физическое воспитание студентов творческих специальнос-
тей. 2007. № 3. С. 15–29.

 Borodyn, Yu. A. (2007), “Tendentsyy yzmenenyia trebovanyi 
profes syonalnoi deiatelnosty y orhanyzatsyy systemы fyzycheskoi 
podhotovky kursantov y slushatelei VVUZOV ynzhenerno-
tekhnycheskoho profylia” [Trends of changing requirements of 
professional activity and organization of the system of physical 
training of cadets and students of HEIs of engineering and technical 
profile]. Physical education of students of creative specialties. № 3,  
рр. 15–29. [in Ukraine]

2. Громкова М. Т. Психология и педагогика профессиональной дея-
тельности.  М. : ЮНИТИ-ДАНА, 2003.  415 с.

 Hromkova,  M. T. (2003), Psykholohyia y pedahohyka professyonalnoi 
deiatelnosty [Psychology and pedagogy of professional activity].  
YuNYTY-DANA, Moskow.  415 р. [in Russia]

3. Гусак О. Д. Корекція психофізичної готовності військовослужбов-
ців аеромобільних підрозділів до навчально-бойової діяльності 
під час занять з подолання перешкод : дис. … канд. наук з фіз. ви-
ховання і спорту.  24.00.02. ЛДУФК. Львів, 2012.  189 с.

 Husak, O. D. (2012), “Korektsiia psykhofizychnoi hotovnosti viiskovo-
sluzhbovtsiv aeromobilnykh pidrozdiliv do navchalno-boiovoi diialnosti 
pid chas zaniat z podolannia pereshkod” [Correction of psychophysical 

readiness of military personnel of airmobile units for training and 
combat activity during obstacle training] : diss. for the sciences 
degree of candidate in phys. education and sports: 24.00.02 Lviv state 
University in phys. culture. Lviv, 189 p. [in Ukraine]

4. Кузнецов М .В., Афонін В. М., Федак С .С. Фізичний стан курсантів – 
кандидатів до підрозділів Сил спеціальних операцій Збройних сил 
України. Молодіжний науковий вісник Східноєвропейського націо-
нального університету імені Лесі Українки. 2016. Випуск 24. С. 30-34.

 Kuznetsov, M .V., Afonin, V. M., Fedak, S. S. (2016), “Fizychnyi stan 
kursantiv – kandydativ do pidrozdiliv Syl spetsialnykh operatsii 
Zbroinykh syl Ukrainy” [Physical condition of the cadets - candidates 
for the special operations units of the Armed Forces of Ukraine.]. 
Youth Scientific Bulletin of Lesya Ukrainka Eastern European National 
University. Issue 24. рр. 30–34. [in Ukraine]

5. Мілютін В. А., Фтемов Ю. О., Павлючик В. П., Куцька О. М. Інженер-
не забезпечення загальновійськового бою : равч. посібник.  Львів :  
АСВ, 2010. 164 с.

 Miliutin, V. A., Ftemov, Yu. O., Pavliuchyk, V. P., Kutska, O. M. (2010), 
Inzhenerne zabezpechennia zahalnoviiskovoho boiu [Engineering of 
all-military combat]. ASV, Lviv. 164 р. [in Ukraine]

6. Настанова з інженерного забезпечення Збройних Сил України.  
Київ: ГШ ЗС України, 2010.  170 с.

 Nastanova z inzhenernoho zabezpechennia Zbroinykh Syl Ukrainy 
[Engineering instruction of the Armed Forces of Ukraine] (2010). HSh 
ZS Ukrainy, Kyiv. 170 р. [in Ukraine].



52

ISSUE 16, 2020
7. Недашківський О. М. Удосконалення змісту фізичної підготовки 

військовослужбовців артилерійських підрозділів. Фізична під-
готовка особового складу Збройних сил, інших військових фор-
мувань та правоохоронних органів України: досвід, сучасність, 
проблеми та перспективи розвитку : матеріали наук.-метод. конф. 
26–28 листопада 2014 р.  Київ : МОУ, 2014.  С. 14–19.

 Nedashkivskyi, O. M. (2014), “Udoskonalennia zmistu fizychnoi pidho-
tovky viiskovosluzhbovtsiv artyleriiskykh pidrozdiliv” [Improve ment 
of the content of physical training of members of the artillery units].  
Physical training of the Armed Forces personnel, other military forma-
tions and law enforcement agencies of Ukraine: experience, present, 
problems and prospects of development. рр. 14–19. [in Ukraine]

8. Овчарук І. С., Єдинак Г. А. Моделювання параметрів занять з фі-
зичної підготовки курсантів, майбутніх фахівців з ліквідації на-
слідків надзвичайних ситуацій : метод. рекомендації. Кам’янець-
Подільський : ПП Зарицький А. В., 2007. 118 с.

 Ovcharuk, I. S., Iedynak, G. A. (2007), Modelyuvannya parametriv 
zanyatʹ z fizychnoyi pidhotovky kursantiv, maybutnikh fakhivtsiv z 
likvidatsiyi naslidkiv nadzvychaynykh sytuatsiy : metod. rekomendatsiyi 
[Modeling of parameters of occupations on physical training of cadets, 
future specialists on elimination of consequences of emergency 
situations]. PP Zaritsky AV, Kamianets-Podilsky. 118 р. [in Ukraine]

9. Одеров А. М., Одерова О. В., Гульоватий В. І. Роль фізичного ста-
ну військовослужбовців у забезпеченні їх готовності до бойової 
діяльності. Фізична підготовка особового складу Збройних сил, 
інших військових формувань та правоохоронних органів України: 
досвід, сучасність, проблеми та перспективи розвитку : матеріа-
ли наук.-метод. конф. 26–28 листопада 2014 р.  Київ : МОУ, 2014. 
С. 84–91.

 Oderov, A. M., Oderova, O. V., Hulovatyi, V. I. (2014), “Rol fizychnoho 
stanu viiskovosluzhbovtsiv u zabezpechenni yikh hotovnosti do 
boiovoi diialnosti” [The role of the physical condition of military 
personnel in ensuring their readiness for military activity]. Physical 
training of the Armed Forces personnel, other military formations and 
law enforcement agencies of Ukraine: experience, present, problems 
and prospects of development. рр. 84–91. [in Ukraine]

10.  Ольховий О. М. Концепція професійно спрямованої системи фі-
зичної підготовки курсантів. Сучасний стан та перспективи розви-
тку фізичної підготовки військовослужбовців в системі бойового 
навчання військ (сил) Збройних сил та інших силових структур 
України : матеріали наук.-метод. конф. 28-29 листопада 2013 р.  
Київ : МОУ, 2013. С. 21–30.

 Olkhovyi, O. M. (2013), “Kontseptsiia profesiino spriamovanoi systemy 
fizychnoi pidhotovky kursantiv” [The concept of professionally 
directed system of physical training of cadets.]. Current status and 
prospects of development of physical training of servicemen in the 
system of combat training of troops (forces) of the Armed Forces and 
other power structures of Ukraine. рр. 21–30. [in Ukraine]

11.  Паевский В. В., Шевченко О. А. Роль физической подготовки в со-
вершенствовании задач и функциональных особенностей учеб-
но-боевой деятельности личного состава подразделений ПВО 
Сухопутных войск. Педагогіка, психологія та медико-біологічні 
проблеми фізичного виховання і спорту. 2004. № 9. С. 53–62. 

 Paevskyi, V. V., Shevchenko, O. A. (2004), “Rol fyzycheskoi podhotovky 
v sovershenstvovanyy zadach y funktsyonalnыkh osobennostei 
uchebno-boevoi deiatelnosty lychnoho sostava podrazdelenyi PPO 
Sukhoputnыkh voisk” [The role of physical training in improving the 
tasks and functional features of the training and combat activities 
of the personnel of the Air Forces units].  Pedagogy, psychology and 
medical and biological problems of physical education and sports. № 
9. рр. 53–62. [in Ukraine] 

12. Панькевич Я. Специфіка фізичних навантажень військовос-
лужбовців інженерних військ Збройних Сил України. Вісник 
Кам’янець-Подільського національного університету імені Іва-
на Огієнка. Фізичне виховання, спорт і здоров’я людини. 2019.  
Вип. 15. С. 110–115.  

 Pankevych, Ya. (2019), “Spetsyfika fizychnykh navantazhen viiskovo-
sluzhbovtsiv inzhenernykh viisk Zbroinykh Syl Ukrainy” [Specificity of 
physical activity of servicemen of engineering troops of the Armed 
Forces of Ukraine.]. Bulletin of Kamyanets-Podilskyi Ivan Ogiyenko 
National University. Physical education, sports and human health. 
Issue 15. рр.110-115. [in Ukraine]  

13.  Панькевич Я. А., Афонін В. М.  До проблеми фізичної підготовки 
військовослужбовців інженерних військ. Сучасні тенденції та пер-
спективи розвитку фізичної підготовки і спорту у Збройних Силах 
України, правоохоронних органах, рятувальних та інших спеціаль-
них служб на шляху євроатлантичної інтеграції України : матеріали 
Міжнародної науково-практичної конференції (Київ, 14–15 лютого  
2019 р.). Національний університет оборони України імені Івана 
Черняховського: за заг. ред. В. Свістун, О.  Петрачкова.  Київ : НУОУ, 
2019.  С .75–77.

 Pankevych, Ya. A., Afonin, V. M. (2019), “Do problemy fizychnoi 
pidhotovky viiskovosluzhbovtsiv inzhenernykh viisk” [To the problem 
of physical training of servicemen of engineering troops. ].  Current 
Trends and Prospects for the Development of Physical Training and 
Sports in the Armed Forces of Ukraine, Law Enforcement Agencies, 
Rescue and Other Special Services on the Way of Euro-Atlantic 
Integration of Ukraine. рр.75–77. [in Ukraine]

14.  Панькевич Я. А., Афонін В. М., Романів І. В. Професійно-приклад-
на фізична підготовка військовослужбовців інженерних військ. 
Сучасні тенденції та перспективи розвитку фізичної підготовки і 
спорту у Збройних Силах України, правоохоронних органів, ряту-
вальних та інших спеціальних служб на шляху Євроатлантичної 
інтеграції України : матеріали ІІІ-ої Міжн. науково-практичної 
конференції (Київ, 21-22 листопада 2019 р.). Київ: НУОУ, 2019.   
С. 132–134.

 Pankevych, Ya. A., Afonin, V. M., Romaniv, I. V. (2019), “Profesiino-
prykladna fizychna pidhotovka viiskovosluzhbovtsiv inzhenernykh 
viisk” [Professional-applied physical training of servicemen of 
engineering troops]. Current Trends and Prospects for the Development 
of Physical Training and Sports in the Armed Forces of Ukraine, Law 
Enforcement Agencies, Rescue and Other Special Services on the Way 
of Euro-Atlantic Integration of Ukraine. рр. 132-134. [in Ukraine]

15.  Петрачков О. Аналіз взаємозв’язку між фізичною та професійною 
підготовленістю у військовослужбовців різних військових спеці-
альностей.  Теорія і методика фізичного виховання і спорту. 2007. 
№ 4.  С. 67–69.

 Petrachkov, O. (2007), “Analiz vzaiemozviazku mizh fizychnoiu ta 
profesiinoiu pidhotovlenistiu u viiskovosluzhbovtsiv riznykh viiskovykh 
spetsialnostei” [Analysis of the relationship between physical 
and vocational training in military personnel of different military 
specialties]. Theory and methodology of physical education and 
sports. № 4. рр. 67–69. [in Ukraine]

16. Пономарева Г. В. Формирование профессионально важных 
двигательных способностей у студентов : дис. … канд. пед. наук : 
13.00.04. РГПУ. Рязань, 2009. 155 с.

 Ponomareva, H. V. (2009), “Formyrovanye professyonalno vazhnykh 
dvyhatelnыkh sposobnostei u studentov” [Formation of professionally 
important motor skills in students] : dys. … kand. ped. nauk 13.00.04 
RSPU. Ryazan, 155 p. [in Russia]



53

ISSUE 16, 2020
17.  Пронтенко К. В. Динамика показателей физического развития и 

функционального состояния курсантов ВВУЗ операторского про-
филя на этапе первоначального обучения под воздействием заня-
тий гиревым спортом. Педагогіка, психологія та медико-біологічні 
проблеми фізичного виховання і спорту. 2008. № 5. С. 111–115.  

 Prontenko, K. V. (2008), “Dynamyka pokazateley fyzycheskoho 
razvytyya y funktsyonalʹnoho sostoyanyya kursantov VVUZ opera-
torskoho profylya na étape pervonachalʹnoho obuchenyya pod 
vozdeystvyem zanyatyy hyrevym sportom” [Dynamics of indicators 
of physical development and functional state of the cadets of the 
University of the Operator profile at the stage of initial training under 
the influence of weight training]. Pedagogy, psychology and medical 
and biological problems of physical education and sports. № 5.  
рр. 111–115. [in Ukraine]  

18.  Раєвський Р. Т., Канішевський С. М.  Професійно-прикладна фізич-
на підготовка студентів вищих навчальних закладів : навч.-метод. 
посіб.   Львів : Наука і техніка, 2010. 380 с.

 Raievskyi, R. T., Kanishevskyi, S. M.  (2010), Profesiino-prykladna 
fizychna pidhotovka studentiv vyshchykh navchalnykh zakladiv 
[Professional-applied physical preparation of students of higher 
educational establishments]. Nauka i tekhnika, Lviv. 380 р. [in Ukraine]

19.  Романчук В. М. Обґрунтування змісту та організації форм фізич-
ної підготовки курсантів вищих військових навчальних закладів 
технічного профілю : дис.… канд. наук з фіз. виховання і спорту : 
24.00.02.  Житомир, 2007.  196 с. 

 Romanchuk, V. M. (2007), “Obgruntuvannia zmistu ta orhanizatsii 
form fizychnoi pidhotovky kursantiv vyshchykh viiskovykh navchalnykh 
zakladiv tekhnichnoho profiliu” [Substantiation of content and 
organization of forms of physical training of cadets of higher military 
educational establishments of technical profile] : dys. … kand. ped. 
nauk 24.00.02. Zhytomyr. 196 р. [in Ukraine] 

20.  Романчук С., Шлямар І., Климович В. Порівняльний аналіз фізич-
ної підготовленості курсантів ВНЗ Сухопутних військ різних спеці-
альностей.  Молода спортивна наука України. 2012.  Вип. 16, т. 2. 
С. 166–170.

 Romanchuk, S., Shliamar, I., Klymovych, V. (2012), “Porivnialnyi analiz 
fizychnoi pidhotovlenosti kursantiv VNZ Sukhoputnykh viisk riznykh 
spetsialnostei” [Comparative analysis of physical fitness of land cadets 
of different specialties]. Young sports science of Ukraine. Issue 16, Vol. 2. 
рр. 166–170. [in Ukraine]

21.  Федак С. С. Фізична підготовка як засіб адаптації військовослуж-
бовців до дій в незвичних умовах.  Перспективи розвитку озбро-
єння і військової техніки Сухопутних військ. 2013. С. 273-274. 

 Fedak, S. S. (2013), “Fizychna pidhotovka yak zasib adaptatsii 
viiskovosluzhbovtsiv do dii v nezvychnykh umovakh” [Physical training 
as a means of adapting military personnel to action in unusual 
conditions]. Prospects for the development of weapons and military 
equipment of the Land Forces. рр. 273–274. [in Ukraine] 

22. Фотинюк В. Г. Визначення складу професійно важливих якостей 
майбутніх інженерів–механіків авіаційної галузі. Вісник Чернігів-
ського національного педагогічного університету імені Т. Г. Шев-
ченка. 2014. Вип. 118. Т. ІІ. С. 244–249. 

 Fotyniuk, V. H. (2014), “Vyznachennia skladu profesiino vazhlyvykh 
yakostei maibutnikh inzheneriv–mekhanikiv aviatsiinoi haluzi” 
[Determination of composition of professionally important qualities of 
future engineers-mechanics of aviation industry]. Bulletin of Chernihiv 
Taras Shevchenko National Pedagogical Universit. Issue 118. Vоl. II.  
pp. 244–249. [in Ukraine] 

23.  Шевченко О. О. Удосконалення професійної працездатності вій-
ськових фахівців протиповітряної оборони Сухопутних військ за-
собами фізичної підготовки : автореф. дис. … канд. наук з фіз. ви-
ховання та спорту.   24.00.02 ЛДУФК. Львів, 2010.  189 с. 

 Shevchenko, O. O. (2010), “Udoskonalennia profesiinoi pratsezdatnosti 
viiskovykh fakhivtsiv protypovitrianoi oborony Sukhoputnykh viisk 
zasobamy fizychnoi pidhotovky” [ ] : avtoref. diss. for the sciences 
degree of candidate in phys. education and sports: 24.00.02 Lviv state 
University in phys. culture. Lviv, 189 p. [in Ukraine]

24.  Шиян Б. М., Єдинак Г. А., Петришин Ю. В. Наукові дослідження у 
фізичному вихованні та спорті : навч. посібник. Кам’янець- Поділь-
ський : ПП Видавництво «Оіюм», 2012. 280 с.

 Shiyan, B. M., Iedynak, G. A., Petryshyn, Yu. V. (2012), Naukovi 
doslidzhennya u fizychnomu vykhovanni ta sporti [Scientific research 
in physical education and sports]. PE Oyum Publishing House, 
Kamianets-Podilsky, 280 p. [in Ukraine].

25.  Данілов І. П. Інженерна підготовка : навч. посібник. Львів : НАСВ, 
2016. 552 с.

 Danilov, I. P. (2016), Inzenerna pidgotovka [Engineering training]. Lviv: 
NASV, 2016. 552 р.

26.  Melnykov, A., Iedynak, G., Galamandjuk, L., Blavt, O., Duditska, S.,   
Balatska, L., Mazur, V. (2018). Factors that influence changes in cadets’ 
physical preparation during the first half of study at a military academy.  
Journal of Physical Education and Sport. Vol. 18(2), рр. 781–786. 

Received for publication 16.01.2020



54

ISSUE 16, 2020

The article substantiates the system, which was approved by 
the decree of the Supreme Soviet of the RSFSR (April 22, 1918) “On 
compulsory military training”, which also existed in Soviet Ukraine. He 
was also the organizer of the first Olympic committees on the ground. 
Historical and pedagogical issues of the development of physical culture 
in Ukraine 1917–1923, which until recently have not been given due 
attention, are considered.The main methods of research are: analysis 
of legislative documents adopted in Ukraine from 1917–1923 with 
the aim of developing physical culture and sports and improving the 
professional training of personnel that would ensure the organization 
of youth fitness; historical and chronological approach, which was used 
to systematize the adopted state documents in the field of physical 
culture and sports, as well as methods of analysis and synthesis, 

which make it possible to trace the interconnections of all directions 
of physical culture movement during this period.Generally, during the 
formation of the Soviet sports system, the influence of the state physical 
education system practically did not go beyond the range of persons 
who were drafted into the army. However, propaganda in the press, 
sports holidays, involvement in youth physical education contributed to 
the further expansion of the number of people involved in the physical 
culture movement. Undoubtedly, those who were demobilized brought 
elements of physical culture, an elementary concept of sport into 
peaceful life, and became the best propagandists of physical culture in 
the countryside and the city.

Keywords: Sports, physical culture, Soviet Ukraine.

Introduction
At the present stage of development of national 

education, the problem of improving the content and 
forms of physical education of young people is quite 
acute.

One of the manifestations of this was the Intersectoral 
Comprehensive Health Program of the Nation. Among 
the important problems of public health were identified, 
in particular, unsatisfactory state of health, low level of 
awareness about the means of maintaining health and 
the formation of a healthy lifestyle, as well as insufficient 
efficiency of the physical education system, which 
would contribute to improving health. people. Modern 
conditions for the development of Ukrainian society 
make new demands on the education system, including 
physical education.

As you know, the creative search for new ways 
to improve the system of physical education and 
scientific solutions to theoretical problems of physical 
education in general are impossible without studying 
and rethinking the historical experience of the past, 
which is a mandatory component of any science and 
is essential for understanding successful and effective 
progress. The experience of physical culture and health 
work in Ukraine in 1917-1923 is important for us, because 
at that time Ukrainian society was in the conditions of 
transformational changes associated with the formation 
of the Soviet totalitarian system. Therefore, the study of 
aspects of the implementation of physical education of 
young people will reveal the origins of modern successes 

and shortcomings, achievements and problems of the 
system of physical education in Ukraine, which inherited 
the Soviet system.

Material and research methods
The main research methods are: analysis of legislative 

documents adopted in Ukraine from 1917-1923 for the 
development of physical culture and sports, which would 
ensure the organization of physical culture and health 
work of young people; historical and chronological 
approach, which was used to systematize the adopted 
state documents in the field of physical culture and 
sports; methods of analysis and synthesis, which make it 
possible to trace the relationship of all areas of physical 
activity in this period.

Results of the research
From the first days of Soviet rule in Ukraine, much 

attention was paid to the military and physical training of 
workers in general and young people in particular.

At this time, combat squads were created throughout 
Ukraine, in particular in such cities as Kyiv, Odesa, Kharkiv, 
and Katerynoslav. In classes, the fighters learned to shoot 
accurately, possess cold steel hand-to-hand combat, 
throw grenades. This work intensified especially during 
the Civil War. Demonstrative military-physical training of 
special forces units was organized in many cities of the 
country.

Given the importance of military and physical training 
to strengthen the combat capability of the army: the VII 
Emergency Congress of the RCP (B) in March 1918 in 
its decision obliged policymakers to take measures for 
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«comprehensive, systematic, universal training of adults 
in military knowledge and military operations.” [2, p. 16].

To implement this directive, a special commission 
was set up under the Council of People’s Commissars, 
which prepared a decree, which was approved by the All-
Russian Central Executive Committee on April 22, 1918, 
«On compulsory military training» (Vseobuch) [4, p. 11].

The decree established compulsory education for 
male students of school, preparatory (16-18 years) and 
conscription (18 to 40 years). The training period was 
determined at 8 weeks, at least 12 hours a week, without 
interruption from production. The programs provided 
primarily training in shooting and combat operations of 
the fighter. Along with this, part of the time was devoted 
to field gymnastics, wrestling, skiing, fencing.

Congresses of general education played an important 
role in improving the whole system of general military 
training. The first such congress was held on June 6, 1918. 
It developed a «Draft Regulation on General Military 
Training» and recommendations for the preparation 
of young people for military service in schools and the 
organization of military training of young people aged 12 
to 16 who did not study in schools [1, p. 136-138].

During the Civil War, the leadership of the 
development of physical culture was entrusted to the 
Main Department of General Military Training of Workers 
(General Education) [2, p. 19].

Martial law on the fronts of the Civil War required 
more intensive training of reserves. In October 1918. 
the task was set to create a three-million army to defend 
the Soviet republic. This task was directly related to the 
education system as one of the important factors in the 
preparation of army reserves. This question was the 
subject of a detailed discussion at the Second Congress of 
General Education Workers in December 1918 in Moscow.

The Congress developed a new regulation on universal 
education, a new 96-hour program, specified the issues 
of pre-conscription training, sports development, and 
gave specific instructions for further improvement of the 
methods of training the Red Army’s combat reserves. 
According to this program, all workers without exception 
had to study military affairs and go to the place of 
residence for 96 hours, ie 2 hours a day. It was assumed 
that young people under the age of 16 in schools should 
engage in gymnastics, «light» sports, and others. At the 
age of 16 to 18 they undergo pre-conscription training, 
which consisted of training in military affairs, military 
discipline, and others. [3, p.72].

February 25, 1919 by order of the People’s Commissar 
for Military Affairs of Ukraine and Crimea MI Podvoysky 

in the republic introduced general military training of 
workers [7, p.141].

The organization of universal education from the 
first steps of its organization pointed out that the tasks 
in the field of physical culture could not be solved by one 
military department, that it required the participation of 
a number of Soviet and policy organizations. Therefore, 
as early as 1920, the Supreme Council of Physical 
Culture was established for universal education, and the 
provincial and provincial administrations for provincial 
administrations, which consisted of representatives from 
universal education, NGOs, NKZ, RKP (b), and RLKSM. 
The task of this Council was the general management of 
physical education and development of the population, 
development of programs, methods and forms of work 
[6, p. 54].

In October 1920, the Council of Physical Culture was 
established in Ukraine at the headquarters of special 
forces and the Central Department of General Education.

Systematically held “Sports Weeks”, “Universal 
Education Days”, “Red Barracks Days”, sports holidays 
and parades were the most massive and effective forms 
of agitation work among the population of the republic. 
At the same time, detachments of general educators 
took an active part in rebuilding the national economy 
of Ukraine destroyed during the civil war. They struggled 
with disruptions in the work of transport and supply, with 
epidemics, organized subbotniks on fuel procurement, 
and so on. Universal education in Ukraine, in particular, 
served 20 workshops and a number of agricultural 
facilities. Thanks to the purposeful work of the Universities 
and youth organizations in 1922 in Ukraine there were 
more than 200 sports clubs and clubs [6, p. 78]

A memorable event in 1919 was the Day of «Universal 
Education» on May 25, it was celebrated during the 
period of mobilization of the people to fight the invaders. 
In many cities there were rallies and parades of new 
formations, most of their participants went to the active 
army. During the first four years of Soviet rule in the 
system of Universal Education without interruption from 
production received military training of more than 11 
million people [7, p. 143].

The first congress on physical culture, sports and 
pre-service training took place in Moscow in early April. 
The congress was attended by 116 delegates, employees 
of education, the People’s Commissariat, the People’s 
Commissariat of Health, sports clubs, and scientists. The 
Congress discussed the state of work on physical culture, 
and called for qualification of pre-conscription training, 
adopted «Regulations on military pre-conscription 
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training of youth», «Charter of the sports club», as well 
as the creation of new institutes of physical culture 
and training courses for physical education instructors  
[5, with. 101].

However, along with the successes in the work of 
universal education in 1918-1919, there were many 
shortcomings; in particular, there was a shortage of 
instructors, and in many cities military affairs were 
poorly organized, as a result of which work on physical 
culture and sports did not reach the scale required by the 
country’s interests. Therefore, on September 24, 1919, 
the Council of Workers ‘and Peasants’ Defense adopted 
a resolution on «Improvement and expansion of the 
work of universal education.» It undertook the bodies of 
universal education to expand military training as widely 
as possible, to improve its quality, to include physical 
culture and sports as an important part in the general 
system of military education of workers [1, p. 150-152].

In the early 20’s there was a lack of specialists, 
there was no sports base, but the enthusiasm of young 
people overcame obstacles. Back in May 1918, a new 
sports club «Svyatozar» was established in Kiev. In the 
Chernihiv region - the first sports club «Spartak», which 
later in the USSR grew into an all-Ukrainian organization. 
In all provinces, many counties and parishes of the 
USSR departments of universal education were formed. 
Together with the organization of military training of the 
population, they reorganized the former sports clubs 
and bases, created new ones. In many places, through 
the organization of subbotniks and conscription, sports 
grounds and gymnasiums were created. Various shock 
and excellent demonstration detachments of conscripts 
were organized, which traveled to villages and towns 
to organize various sports performances and physical 
education reports. Sports and gymnastics festivals 
were organized, and competitions were held for the 
championships of counties, cities, provinces, districts, 
and others, which were usually devoted to various 
revolutionary holidays. In May 1920, a sports parade took 
place in Kharkiv and competitions were held, which were 
demonstrative [1, p. 162].

Universal was also the organizer of the first Olympic 
committees on the ground. Regulations on the All-
Ukrainian Olympic Committee (VUOK) in Ukraine were 
approved by the Commissioner of the Revolutionary 
Military Council MV Frunze. VUOK, led by Kharkiv 
sportsman V. Vacek, started its work in 1921 and 
lasted until 1923, when it was liquidated as a result of 

reforming the sports movement. During this period, the 
search for ways to guide the development of the sports 
movement. There are temporary bureaus of unions 
of the Red organizations of physical culture. The first 
meeting of such a bureau together with representatives 
of all sports associations and sports centers of Kharkiv, for 
example, took place on November 17, 1922. This meeting 
discussed the composition of the Red organizations of 
physical culture, plans and prospects of winter sports, 
sports evenings. On December 25, 1922, a congress of 
assistants for the political unit of the State Educational 
Institutions of Ukraine and the Crimea took place. On the 
agenda were questions: about the physical development 
of working youth, the proletarianization of sports, private 
clubs, questions about physical education in schools 
(factory, factory, robotics, etc.).

In August 1922, the Council of People’s Commissars 
at the request of the Central Department of Universal 
Education considered the issue of material support for 
physical culture and sports, it was decided to allocate 
annual costs for the All-Ukrainian Olympiads, provincial 
executive committees the maintenance of yacht clubs 
was entrusted to shipyards.

The number of teachers, instructors and doctors 
working in physical education, who were engaged in 
physical education, were small. For further work on 
the general military training of workers and on the 
development of physical culture and sports, it was 
necessary to urgently begin training teachers and 
instructors. To this end, the Main Military Gymnastics and 
Fencing School was opened in St. Petersburg by order of 
the People’s Commissariat for Naval Affairs on August 28, 
1918. In April 1919, the Revolutionary Military Council 
of the Republic approved regulations on higher courses 
of universal education, on Moscow courses for sports 
instructors and pre-service training, on district courses 
for sports instructors.

In September 1919, a network of courses was 
approved for a number of cities, which later opened in 
Yaroslavl, Kharkiv, and Simbirsk. From this time begins the 
systematic training of personnel for pre-service training 
and sports. Courses opened in the districts (reorganized 
in May 1921 into district schools) needed qualified 
teachers, and before the general education there was an 
urgent task in training such personnel [5, p.102]. By the 
end of 1920, 4,385 such courses had been completed. 
The largest issues were given by the Leningrad, Kharkiv, 
Yaroslavl, and Moscow courses.
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At the initiative of doctors and teachers of the 
Main Military School, scientific control over the physical 
development of those involved in sports was organized. It 
was necessary to scientifically substantiate the activities 
carried out by the University for the development of 
physical culture and sports.

 In 1920, under the leadership of MI Podvoysky, a 
number of conferences were held to unite the scientific 
forces and create a scientific center of physical education. 
In Kharkiv in 1921 by order of the Commander of the 
Armed Forces of Ukraine and the Commissioner of the 
Republic of Belarus MF Frunze in the All-Ukrainian 
Academy of Sciences was founded Research Institute of 
Physical Culture under the leadership of Professor VY 
Pidgaetsky [1, p. 145].

In October 1922, a congress of members of the  
All-Ukrainian Academy of Sciences took place in Kyiv. 
Prior to this congress, the Pedagogical Commission 
and the Institute of Physical Culture at this Academy 
organized an exhibition dedicated to physical culture and 
sports. The purpose of the exhibition was: to highlight 
the current state of physical education and sports, to 
promote the dissemination of the general public correct 
views on physical education, sports and physical culture.

The development of physical culture and sports in 
the country was facilitated by the activities of the head 
of the Main Department of Universal Education MI 
Podvoysky, he proposes to create a special body that 
would take over the leadership of this important matter. 
This proposal was supported, and in 1920 the Supreme 
Council of Physical Culture was established at the Main 
Department of Universal Education. Physical education 
councils are also organized on the ground at the district 
departments of universal education.

Universities have united all sports associations and 
clubs, turned them into mass sports organizations, formed 
a wide network of military sports associations and clubs. In 
1920, there were more than 1,500 sports clubs in the Soviet 
country, which employed more than 140,000 people.

At the Third Congress of the Komsomol in 1920, 
a decision was made on the purpose and objectives 
of physical culture and sports. It stated that physical 
education is one of the necessary elements of the general 
system of youth education and has a direct practical 
purpose – to prepare young people for work and armed 
defense of the Motherland. This idea was later formulated 
in the All-Union complex «Ready for work and defense 
of the USSR.» The party documents, in particular, 
emphasized that the interest of young people in physical 
education and sports in the broadest sense of the word  

should be used in order to involve young people in 
public and political life. Physical culture work already in 
that period occupies a significant place in the activities 
of trade unions and the Komsomol.

Discussion
As a result of revolutionary transformations, physi-

cal culture loses its class character and becomes 
accessible to all segments of the population. At that 
time, the Vsevobuchu system (April 22, 1918) provided 
for acquaintance with the basics of military affairs of 
schoolchildren under 16 years of age, pre-conscription 
training of citizens from 16 to 18 years of age and training 
of men of conscription age (from 18 to 40 years). The 
Vsevobuch system in this form was abolished in 1923.

Regulation of the process of physical education is 
undertaken by the state. In Ukraine, the Soviet model 
of physical culture management is being formed, the 
characteristic features of which are the centralization 
of management, the unity of state and public forms of 
physical education.

Due to the implemented reforms, propaganda work, 
sports events, etc. in society the demand for sports is 
increasing, a new attitude to physical culture is formed, 
which resulted in a significant increase in the number of 
athletes, increasing the level of their sportsmanship.

Physical education acquires ideological features, is a 
politically motivated means of communist education and 
general culture of the people.

During this period, the ideological and theoretical 
foundations of physical culture and sports are laid. 
Material and technical support of the physical culture 
movement is being improved, specialized educational 
institutions for the training of specialists in the field of 
physical education and sports are being created.

In the 1920 s, a certain system of republican and all-
Union competitions, physical culture and sports events 
began to take shape, the most popular of which were 
sports contests, mass races, sports weeks, Universal 
Education days, and so on.

Conclusions
Thus, in the conditions of formation of the Soviet 

system of education, searches of the maintenance, forms 
and methods of physical culture and improving activity in 
1920-1923 there is a change of approaches to realization 
of system of physical education of youth. This process 
was also influenced by the position of the Communist 
Party, which saw physical culture as an element 
primarily of ideological influence on people, control and 
management. This did not contribute to the development 
of physical education of young people, it happened 
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only sporadically. Only in connection with the change 
of the paradigm of physical culture (its militarization) 
physical education becomes the basis of a scientifically 
sound system of physical education of workers. Public 
authorities combined obligatory, voluntary, amateur 
forms, and it was marked by scale and scope.

Isolation by international sports organizations had 
a negative impact on the level of sports achievements. 

These contacts take place along the lines of the inter-
national labor movement.

We consider the study of the content of the physical 
culture movement in the following historical periods of 
Ukraine’s development to be a promising area of further 
research.
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The article analyzes the influence of physical education classes with 
elements of aquarecreation on the performance of motor tests, which 
are included in the method of determining the level of physical fitness 
of young men (according to the method of T.Yu.Krutsevich, 2006). It is 
established that there is a direct interdependence between the level of 
motor activity and indicators of physical fitness. To analyze the dynamics 
of motor tests among older boys. Methodology of the study: the study 
involved 48 young men of sixteen and seventeen years of age studying 
in secondary schools in Kyiv. Results of the work: an analysis of the 
results of motor tests included in the method of determining the level of 
physical fitness (according to T. Yu. Krutsevich) before the beginning of the 
pedagogical experiment showed that the results are mainly at a low level. 
After the implementation of leisure activities of young men in physical 
education activities with elements of aquarecreation, there was an 
increase in the level of development of strength and overall endurance, 
which were determined using the above motor tests. During the period of 
pedagogical experiment, we were able to form the need for daily physical 

activity among the youngsters of the upper classes, as well as to positively 
improve their emotional status. Based on the data obtained during the 
performance of motor tests and the final level of physical fitness of  
16–17 year olds, we have found a relationship of these parameters with the 
physical activity of students. The data obtained indicate that insufficient 
physical activity leads to a deterioration of the physical condition of young 
men. According to the results of the study, differentiation of physical 
activity in physical exercises will be carried out with the use of tools 
«Aquarecreation» depending on the degree of deviation of normative 
parameters of indicators of physical fitness of boys. Exercise with the 
elements of water recreation can be a means of rest, an important 
factor in the prevention of diseases and functional disorders of the body. 
Prospects for further research are the implementation of the developed 
program of physical education and health classes with elements of water 
recreation for the body of youths 16-17 years old in children’s and youth 
sports rowing schools.

Keywords: physical activity, aquarecreation, physical fitness, boys.

Introduction
Analyzing school programs in physical education, we 

can trace the fact that nowadays there is no real oppor-
tunity to provide an important principle of the physical 
education system – a differentiated and individual 
approach to students, taking into account their health, 
physical development and physical fitness. Current 
programs do not take into account the peculiarities of the 
psycho functional state of the body of schoolchildren, espe-
cially high school students [4, S. 9–13; 10, pp. 320–368].  
That is why in most high school graduates the level 
of development of motor skills does not meet the 
requirements of society for the physical fitness of the 
younger generation.

The results of scientific research show that in 
students of grades 7–8, the development of motility is 
relatively stable, while in grades 9–11 there are some 
regressive changes. Thus, it is reasonable to assume that 
such indicators are due to the low efficiency of physical 
culture and health orientation of physical education 
and insufficient development of motor skills in physical 
education lessons [5, P. 134–187; 11, pp. 155–210].

Therefore, it is necessary to improve the conceptual 
directions of development of physical education in school 

and the mechanism of their implementation in everyday 
work. The content of the new approach to physical 
education of student youth should be based on the 
expansion of optional and sectional classes, which are held 
outside the school schedule [5; 6].

Pedagogical observations and the study of special 
literature show that in secondary school during all years 
of study, regardless of social and environmental condi-
tions, physical education lessons use almost the same 
exercises. With the age development of schoolchildren, 
only their dosage changes and the requirements for 
the quality of performance become more complicated  
[7, pp 19–22; 9, pp. 202–205; 14, pp. 83–89].

Material and Methods
The purpose of the study is to determine the impact 

of physical culture and health activities classes on 
aquarecreation on the physical fitness of high school 
students. By the term «aquarecreation» we mean the use 
of rowing, swimming and moving games in the aquatic 
environment.

In order to determine the level of physical fitness 
of boys in grades 10–11, a confirmatory experiment 
was conducted. The study involved 112 students of  
10–11 classes of Kyiv schools. After the survey, a group of 
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48 high school students, who expressed a desire to attend 
physical education and health activities classes with ele-
ments of aquarecreation during leisure, was formed. 
The survey and testing of students was carried out after 
obtaining the consent of parents or official representatives 
of students, in accordance with ethical standards.

The level of physical fitness of schoolchildren according 
to the method of T. Yu. Krutsevich , (2006) [5] was deter-
mined before and after the pedagogical experiment 
A positive feature of the method is the consideration 
during the calculation of individual indicators of physical 
development (body weight and length). The level of deve-
lopment of motor skills, which was determined using tests 
that are included in the method, was assessed by the 
results: running on 100 m (s); running on 3000/2000 m (s);  
long jumps from a place (cm); wrist dynamometry. 
Processing of the obtained results was carried out using the 
methods of mathematical statistics with the calculation of 
determining the probability of discrepancies by Student’s 
t-test.

Based on the analysis of the results obtained at the 
beginning of the study, a fitness program with elements 
of aquarecreation that included the following forms of 
activities: rowing on an ergometer and in a boat, swimming 
and water games, was developed. The duration of the 
program of physical culture and health activities classes was 
9 months (January-September). The frequency of classes 
was three times a week, lasting 60 minutes. The ratio of 
general and special means was 60/40 %. The intensity of 
classes was in the range of 50–75 % of the MOC (maximum 
oxygen consumption).

In the period from January to April, the young 
men received the main load on the rowing ergometer  
«Conzept -2» and in the pool. In the period from May to 
September, training was conducted in open water. Physical 
training and health activities classes consisted of three 
parts.

The preparatory part of the lesson included general 
developmental exercises, complexes for working out 
the main muscle groups. The intensity of exercise was 
determined by heart rate and in the first stages of training 
was 110–115 beats / min, which corresponds to low 
intensity. Heart rate gradually increased to the level of 
medium intensity (125–135 beats/min).

The main part in the winter-spring period consisted 
of rowing on an ergometer or swimming in the pool, and 
in the spring-summer-autumn period – rowing in the 
open water. Development of endurance was made by the 

continuous exercise heart rate of 120–150 beats/min. The 
main part also included local exercises for certain muscle 
groups: the muscles of the back, abdomen, legs and arms. 
When performing strength exercises, the heart rate was 
in the range of 110–130 beats/min. An important part 
of physical culture and health activities classes were the 
elements of the initial training of rowing, exercises to 
teach rowing techniques, especially in the boat.

The final part included exercises to relax, restore 
breathing, and reduce heart rate to baseline.

During the physical culture and health activities 
classes, the stage of initial training was identified, and 
then the stage of improving the content of the lesson by 
increasing the volume and intensity of the load, taking 
into account the initial level of preparation of young 
people. The load was dosed depending on the pace of 
rowing, the length of the distance. It is much easier to 
dose on the ergometer, but in the boat we were guided 
by the data obtained from fitness trackers (heart rate 
monitor, pedometer).

The program was implemented in three stages: 
preparatory, basic, final. The preparatory stage lasted 
three months, the tools that were used: general deve-
lopment, rowing on an ergometer, swimming. The dura-
tion of the main stage was also three months, but the 
number of visits varied depending on the initial indicators 
of each student and was 2–3 times a week, rowing in 
a boat on open water and athletics are added to the 
previous means. The final stage also lasted three months. 
The main means were rowing in a boat, swimming and 
water games.

Results of the research. Physical education and health 
classes play an important role in shaping, strengthening 
and maintaining the health of students. Among the 
main indicators that determine the motor activity of 
young people is physical development. In the scientific 
literature, the term «physical development» is used in 
the interpretation: as a process of changing the forms and 
functions of the human body during his individual life.  
[5, C 33–47; 6, pp. 63–67].

According to the survey, students have no interest 
towards the most of the exercises used in the lessons, 
but perform them because they are the material 
of the educational process. The greatest negative 
attitude school children have to the exercises for the 
development of endurance (34.5 %), speed (28.7 %) 
and flexibility (17.5 %). The reason for this attitude to 
exercise students call the complexity of their execution. 
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The uniformity of the content of lessons, which often use 
difficult exercises that do not contain elements of games 
and competitions, reduces the interest of high school 
students in physical education. It has been proven that 
none of the school programs is able to provide a person 
with a proper level of physical condition for a life term 
period without further systematic work on themselves 
at school and during leisure. In order to teach a person 
to take care of their health, to involve them in conscious 
and independent physical culture and health-improving 
classes, it is necessary to bring up students’ responsibility 
for their physical condition. It is the formation of such 
responsibility that encourages them to engage in regular 
physical culture and helps to optimize physical condition.

Needs, motives, interests contribute to the formation 
of certain attitudes to the need for certain sports in 
extracurricular activities, to attend sectional classes 
of various orientations [6, P. 63–67; 8, pp. 21–24].  
Therefore, answering the question «What kind of 
sport would you like to do?» – 78.6 % of young people 
preferred water sports, including swimming, rowing and 
games. To the question: «Why do you want to do these 
sports?» – young men gave the following answers: 1) it is 
prestigious; 2) increase physical fitness; 3) participation 
in sports competitions. However, to the question: «Do 
you do sports?» – only 12 % of respondents said ‘‘Yes”, 
46 % – want to do one or another sport, but for many 
reasons do not, 42 % of high school students do not want 
to exercise at all. Such a significant percentage indicates 
that high school students tend to reduce the desire to 
exercise, especially in physical education classes. Thus, it 
is necessary to expand the variety of physical culture and 
health activities during leisure time, in which students are 
given the opportunity to engage in those types of exercise 
that interest them, which they enjoy. Parents and teachers 
play an important role in this, they must form in student’s 
responsibility for their physical condition, encourage 
them to regular physical education and health activities 

classes. Crucial to fostering interest in physical education 
is the right combination of teacher explanations and 
practical physical education for students in both school 
and extracurricular (section) classes.

To determine the level of physical fitness of high 
school students who attend aquarecreation classes during 
leisure time, we used the method of T. Yu. Krutsevych.  
This technique includes motor tests that meet the 
requirements of accessibility, objectivity and informa-
tiveness. [5, pp. 95–135; 11, pp. 120–175].

The analysis of the results obtained during the 
observational experiment, presented in previous publi-
cations of the author, showed that the level of phy sical 
fitness among high school students of age sixteen and 
seventeen is below average (75 % and 10.71 %) and average 
(25 % and 67.86 %). ) and only 21.43 % of 17-year-old 
schoolchildren had a level above the average [10 ].

Analysis of data on physical fitness as an important 
indicator of the current level of motor activity of young 
people 10-11 classes, gave rise to a steady downward 
trend, which led to the need to develop methods and 
rehabilitation to engage in physical culture with elements 
of aquarecreation approach to physical indicators. 

As a result of the obtained data, we decided to 
conduct a detailed analysis of those motor tests that are 
part of the method of determining the level of physical 
fitness. This approach reveals the weakest points in the 
physical development of young people and allows you 
to make timely adjustments to the proposed program in 
order to obtain a better result.

We compared the obtained values of the average 
indicators of physical exercises included in the calculated 
indices enclosed in the methodology, at the beginning of 
the pedagogical experiment and after the implementation 
of physical culture and health activities program among 
students sixteen and seventeen years old who attended 
classes during leisure time. The results are presented in 
table 1.

Тable 1 – Dynamics of physical fitness of young men for the period of pedagogical experiment, (n = 48), (x ± S)

№
Young men aged 16 (n=24) Young men aged 17 (n=24)

before m p after m before m p after m

1. 15,23±0,38 0,08 >0,05 14.48±0,30 0,08 15,13±0,34 0,07 >0,05 14,26±0,15 0,05

2. 589±22,26 4,05 <0,05 536,25±17,2 2,89 890±46,34 7,52 <0,05 838,5±27,14 3,47

3. 207±3,5 2,31 <0,05 215±3,9 2,02 205±4,0 1,16 >0,05 213±4,2 0,87

4. 32,88±10,4 1,27 <0,05 38,38±6,89 1,81 41,25±7,12 2,83 <0,05 45,63±4,67 1,27

*  Indicators: 1. Results «Running on 100m (s)»; 2. Results «Running on 3000/2000 m (village)»; 3. Results «Long jumps from a place (cm)»;  
4. The results of wrist dynamometryї 
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As can be seen from the table above, the average 
indicators of motor tests, which are included in the 
method of determining the physical fitness of young 
people aged 16–17, have improved significantly after 
the implementation of the proposed program of 
physical training and health activities with elements of 
aquarecreation. Changes were recorded among young 
men of both groups in such motor tests as running on 
2000/3000m; long jump from a place and an indicator 
of force dynamometry ( p <0,05). The obtained data did 
not have a significant impact on the final assessment of 
physical fitness.

Among the studied young men, sixteen and seven-
teen years old, during the implementation of a fitness 
program with elements of aquarecreation , there was a 
tendency to improve motor tests (running 2/3 km, long 
jump), which are included in the calculation of endurance 
index and speed-power index. The use of aerobic exer-
cises, which is the main property of aquarecreation, has 
a positive effect on the state of the cardiovascular and 
respiratory systems, which is an important basis for the 
physical development of young men.

There was also an increase in strength among young 
men aged sixteen and seventeen, as evidenced by the 
results of wrist dynamometry. Such positive dynamics 
occurred due to rowing with the use of additional weight 
(hydro braking or rowing by two in a four-seater boat), 
which is quite relevant for young men of this age.

Thus, our pedagogical experiment allowed us to 
assert that rationally organized physical culture and 
health activities classes and properly constructed 
physical activity in combination with regular attendance, 
contribute to the body’s adaptation to higher physical 
activity and increase physical fitness in particular. 
Insufficient level of motor activity reduces the functional 
capabilities of the body of high school students, resulting 
in slowed motor development [13; 14].

Discussion 
In our opinion, the issue of increasing the level of 

physical activity and, accordingly, the level of physical 
fitness among young people is quite relevant. According 
to the results of the pedagogical experiment, we found 
out that the low level of motor activity is primarily due 
to the lack of motivation of students to regular classes. 
Our study confirms the opinion of such scientists as 
T. Yu. Krutsevich [5], N. V. Kovaleva [4]. New, interesting 
and probably more effective forms of leisure activities 
should be introduced. Authors such as A. V. Hackman 
[2], T.W. Blistov [3] in their work showed that the use 
of physical training and health activities in natural 

conditions, involving students in unusual activities, 
is much more effective than the use of standardized 
forms of physical activity. According to the results of the 
pedagogical experiment, aquarecreation is exactly the 
kind of leisure that meets the requirements of modern 
students. Classes are held in open water, the forms of 
classes that are included in the program will allow the 
harmonious development of personality: physically, 
mentally, and spiritually.

Conclusions 
During the experiment, it was found that the reason 

for the negative attitude of high school students to the 
exercises to develop endurance, speed and flexibility is 
the complexity of their execution. When surveying young 
people about the type of physical activity they would like 
to do, it was discovered that 78.6 % of them preferred 
innovative types of activity, including swimming, rowing, 
water games, which are not typical for modern physical 
education lessons at school. Therefore, we built the 
experimental work in the form of extracurricular activities 
with elements of aquarecreation.

After the implementation of the program in practice, 
we received data proving the effectiveness of the 
implemented classes. Thus, significant changes (p <0.05) 
were registered in endurance exercises (running on  
2000 / 3000m), long jump from a spot, and the indicators 
of wrist dynamometry. A detailed analysis of the 
indicators allowed obtaining the following data: in the 
results of running on 2000/3000 m, 16-year-old boys had 
589 ± 22.26, 536.25 ± 17.2, 17-year-olds – 890 ± 46.34 
and 838, 5 ± 27.14, respectively. 

Indicators of long jump from a place at 16-year-old  
boys before implementation of the program were  
207 ± 3,5, and after 245 ± 3,9; but significant changes 
appeared in 17-year-old boys’ results, and it is 205 ± 4.0  
and 213 ± 4,2 respectively. The results of wrist 
dynamometry changed significantly, if the results of 
16-year-old and 17-year-old boys were 32.88 ± 10.4 
and 41.25 ± 7.12 respectively before the pedagogical 
experiment, and after 38.38 ± 6.89 and 45.63 ± 4.67 
respectively. The obtained data testify to the positive 
dynamics of changes in physical fitness due to the use of 
the developed program by high school students.

The prospect of further research is the implementation 
of the program of physical culture and health activities 
classes developed by us with elements of aquarecreation 
in the practical activities of children’s and youth sports 
schools in rowing.
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According to the Law of Ukraine «On Preschool Education» the 
preservation and strengthening the physical, mental and spiritual health 
of a child is a primary task of developing, educating and upbringing the 
youngest citizens of the country. Nowadays, both in Ukraine and in the 
world, new ways of encouraging motor activity of preschool children are 
being actively searched for. Therefore, studies on improving the efficiency 
of physical training in preschool educational establishments have been 
conducted in recent years. The most important task facing modern 
educators is to provide measures for preserving and strengthening 
health of a child and creating possibilities for comprehensive physical 
development through maximum motor activity of preschool children. 
Unfortunately, both in Ukraine and abroad, studies of the organization 
of motor activity of preschool children are not systematic, desultory 
and fragmentary. The purpose of article – scientifically substantiate 
the process of organizing the motor activity of the preschool children. 
Results. The forms of work and types of physical activity that contribute 

to the optimization of the physical condition of children 3–4 years are 
determined. The forms of work and types of motor activity for children 
aged 3–4 in different educational establishments have been proposed. 
Methodological basis for organizing and carrying out various kinds of 
work and physical training directed at stimulating physical activity of 
preschool children in different educational establishments (general, 
combined, sanatorium and compensating types) have been presented. 
Target indicators of motor activity of children aged 3–4 have been 
provided. Conclusions. The pattern for organizing rational motor mode 
for children aged 3–4 in preschool educational establishments of various 
type covering: purpose, tasks, procedural and substantive maintenance, 
pedagogical conditions of optimization of physical activity in the mode 
of day of preschool establishments as a factor of increase the level of 
physical condition of preschool children has been substantiated.

Key words: preschool children, motor activity, preschool educational 
establishments of various types.

Introduction

According to the Law of Ukraine «On Preschool 

Education», preserving and strengthening the physical, 

mental and spiritual health of the child is a priority task 

of developing, educating and upbringing of the youngest 

citizens of the country [1]. 

As indicated by N. O. Pahalchuk, О. І. Miruha,  

G. М. Romanenko [2] one of the priority areas for 

improving the modern theory and practice of physical 

culture in preschool education is the search for new 

forms, methods and techniques of physical education 

of children. This requires a rational transformation of 

modern education, in particular, its preschool level as 

the basis of socio-cultural development of the individual. 

One of the leading factors influencing the level of 

health and physical condition is physical activity. Many 

researchers emphasize the relationship between motor 

activity and physical condition of the child [4; 5; 6]. 

This determines the expediency of using a system of 

education that provides maximum health, educational 

and upbringing effect. The most important tasks for 

teachers are to preserve and strengthen the health of 

the child, comprehensive physical development and 

optimal motor regime of preschool children [3].

Researchers are drawing a lot of attention to this 

problem. Currently in Ukraine and in the world there are 

active searches for ways to intensify the motor activity of 

young preschool children. In recent years, research has 

been conducted to improve the effectiveness of physical 

education in preschool institutions. Organizational, 

pedagogical and methodological basis for improving the 

system of physical education of preschool children are 

given in the studies of N. F. Denisenko [7], E. S. Wilczkowski 

[8], T. Yu. Krutsevich [9], N. E. Pangelova [10].    

Foreign scientists also suggest diversifying the forms 

and methods of organization of motor activity of children 

of primary school age [11]. Harriet G. Williams and co-

authors [12] found out that the level of motility could 

be an important factor in promoting a physically active 

lifestyle in preschool children. Saakslahti A, Numminen 

P, Niinikoski H. with co-authors [13] investigated the 

relationship between physical activity and physical 

development in early childhood.  Fisher A, Reilly JJ, 

Kelly LA. with co-authors [14] devoted their research 
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to identifying the basic movement skills and habitual 

physical activity in young children. Reilly JJ, Jackson DM, 

Montgomery C and co-authors discovered the total 

energy expenditure for physical activity in preschoolers 

in Scotland [15]. Nan Zeng and co-authors conducted a 

systematic review of the impact of physical activity on 

motor skills and cognitive development in early childhood. 

Unfortunately, both in Ukraine and abroad, research on 

the organization of physical activity of young preschool 

children is not systemic and is bitty and fragmentary. This 

determined the relevance of our study.

Material and methods

The purpose of the article is to scientifically sub-

stantiate the organization of motor activity of children of 

primary school age.

The method of pedometry was used to determine 

the motor activity of children. This method was that the 

pedometer was placed in a bag that is attached to the 

belt at the waist of the child. The device recorded only the 

number of movements (walking, running, and jumping). 

The length of the steps and the speed of the pedometer 

were not recorded. 

Therefore, the pedometer had only a rough estimate 

of the motor activity of the child. When applying 

the method of pedometry, the total number of main 

locomotions throughout the organized and voluntary 

motor activity of the child during his stay in the preschool 

institution was taken into account. The obtained 

indicators were compared with the data given in the 

studies of E. S. Wilczkowski [8].

Participants. Children 3–4 years old took part in 

researches. They attended preschools of various types 

in Dnipro. These are children’s institution № 282 of the 

combined type, children’s institution № 192 of sanato-

rium type, children’s institution № 28 of compensatory 

type, children’s institutions № 244 and № 404 of general 

development. The total number of children was 185.

Statistical analysis. Statistical processing of the study 

materials was carried out using the software package 

Microsoft Excel 2010. The arithmetic mean value and 

the arithmetic mean error were calculated. Significance 

of differences between the samples was checked using 

Student’s t-test and was considered statistically signifi-

cant at p<0,05.

Results

 During the development of a rational motor regime, 

the need to meet the biological needs of children in 

physical activity was taken into account. The rational 

maintenance of motor activity based on an optimum 

ratio of various organizational forms of occupations 

selected taking into account age, individual features of 

children and profile of preschool educational institution 

was provided. These approaches were implemented 

in the following forms of organization of work on 

physical education in the conditions of the educational 

institution: physical education classes, physical culture 

and health-improving activities during the day, active 

recreation and independent physical activity of children 

during the day of preschool education. Forms of work 

and types of motor activity that contribute to the 

optimization of the physical condition of children were 

identified (Table 1).

For preschool institutions of general development, 

we recommend generally accepted forms of work and 

such types of physical activity as health-improving 

jogging, respiratory gymnastics, logarithmic gymnastics. 

This is because in such kindergartens a significant 

number of children have indicators of the functional 

state of the body below average, low, and insufficient 

speech development. In the institution where there is 

a swimming pool, twice a week swimming lessons are 

recommended in combination with hydro massage, 

water gymnastics, hardening activities.

Preschool institutions of compensatory type are 

created for children who need adjustment of physical 

and mental development (with hearing, sight, speech, 

musculoskeletal disorders). Analysis of the incidence of 

children revealed that the vast majority of them have 

impaired vision, musculoskeletal system, etc.; some 

functional indicators do not meet the average age norms. 

Statistical indicators of physical fitness and physical 

activity are also lower than in pupils of general 

development institutions. All this led to a change in 

the ratio of different organizational forms of exercise 

(reducing the number of physical education classes 

by conducting health-improving-and-play classes, by 

conducting different types of corrective gymnastics, 

etc.).
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Table  1 – Forms of work and types of motor activity of children 3–4 years old in institutions of different types

Types of classes and features of their organization, duration 

Types of preschool institutions 

General 
development 

Combined 
type

Sanatorium 
type

Compensating 
type

1. Physical education classes

Physical education classes 5 times,  
2 of them in the air

3 times, 1  
of them in the air

Swimming (if there is a pool). Twice a week, in the afternoon,  
in subgroups (8-10 children). 25-30 minutes +

2. Physical culture and health-improving activities during the day

Morning gymnastics. Every day outdoor (in the warm season) or indoor. 
5-6 min (second junior group); 6-8 minutes (middle group). 
Exercises for posture correction and prevention of flat feet.Breathing 
exercises to improve the drainage function of the lungs and bronchi.

+ + +

+

+

+

Moving games and exercise. Every day during the morning outdoor 
activities, subgroups formed taking into account the level of physical 
activity of children and their physical condition. 20-25 minutes

+ + + +

Jogging. Twice a week, in subgroups of 5-7 children, during a morning 
outdoor activities. 3-5 minutes + + +

Individual work on the development of movements. Every day while the 
evening outdoor activities. 10-12 minutes + + + +

Gymnastics after an afternoon nap. Daily, after a nap.  
5-8 minutes, 4-5 exercises + + + +

Activities for hardening the body in combination with physical exercises. 
Daily during physical activity, after sleep and during other regime activities + + + +

Health-improving-and-playing lesson. Daily after an afternoon nap.  
25-30 minutes + +

Corrective gymnastics. Daily, after an afternoon nap (during health-
improving-and-playing lesson). Complexes of corrective exercises can be 
used in other forms of physical culture and health-improving activities on 
the recommendation of a doctor. 10-12 minutes

+ +

Breathing exercises. Every day, in the process of conducting organized 
forms of physical education, as well as – music lessons. 8-10 minutes + + + +

Logarithmic gymnastics.  
Twice a week, in subgroups (conducted by a speech therapist) + + + +

3. Active recreation

Outdoor activities – hiking in the woods or a nearby park. Twice or thrice 
a month, during the time allotted for physical education and games and 
exercises organized by the educator. 60-80 minutes (middle group)

+ + + +

Physical leisure. Once or twice a month outdoor with peers of one or two 
groups. 20-30 minutes + + + +

Sports holidays. Twice or thrice a year with children of other ages.  
60-80 minutes (middle group) + + + +

Health Day. Once a month. During the day, active physical activity of 
children in the open air. Its content is determined by the educator + + + +

Health Week (vacation).  
Twice or thrice a year (last week of the quarter) + + + +

4. Independent classes

Independent motor activity. Every day, under the guidance of an 
educator, indoors and outdoors. The duration depends on the individual 
characteristics of children

+ + + +
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The main contingent of sanatorium-type preschool 

institutions are children with early manifestations of 
tuberculosis infection. They often suffer from Cold 
diseases, or have diseases of the gastrointestinal tract, or 
diseases of endocrine and cardiovascular systems. Pupils 
of these institutions are characterized by the highest 
incidence. Assessment of the functional state of children 
shows that the adaptive capacity of their body is lower 
than that of children in general development institutions. 
Their level of physical fitness is defined as below average, 
and the level of physical activity is low. Therefore, the 
process of physical education should be mainly health-
adaptation focus and special attention should be paid 
to body hardening procedures, breathing exercises, and 
health-maintaining technologies.  Methodical bases of the 
organization and carrying out of various forms of work on 
physical education and kinds of motor activity of preschool 
children at establishments of various type are given below. 
Rational combination of different forms of exercise is a set 
of educational and health-improving activities, provides 
optimal motor activity of children.

Physical education classes are the main organizational 
form of physical education in institutions of various types. 
Pupils of general development institutions and combined 
type are offered daily classes (in the warm season – all in 
the air; in the cold season – three indoors, two – outdoors). 
For children who visit sanatoriums and compensatory 
types, it is advisable to conduct three classes a week (in the 
cold season – one in the air), as the motor mode of these 
kindergartens is supplemented by special types of physical 
activity – health-and-play, corrective gymnastics, etc. The 
structure of the lesson corresponds to the construction of 
the main forms of work on physical education and sports, 
and consists of three parts – preparatory, basic and final.

Exercise in the air in the cold season has its own 
specific tasks: helps to improve the functioning of the 
cardiovascular, respiratory, muscular and other body 
systems; increases the body’s resistance to negative 
environmental factors; forms the child’s ability to orient in 

space; contributes to the consolidation of motor skills in 
the natural environment. Outdoor activities are especially 
useful for children who often suffer from acute respiratory 
viral infections and other diseases of the respiratory 
system.

In institutions where there is a swimming pool, 
children’s swimming lessons are held at least 2 times a 
week (in the afternoon, 8-10 children). The organization 
of training of children of swimming is carried out in a 
complex with all forms of physical culture and improving 
work. Only the combination of activities in the pool with a 
rational mode of activity and recreation of children during 
the school year can help to harden and increase their 
physical activity. Class duration for children 3 years old –  
20-25 minutes, children 4 years old – 25-30 minutes.

Physical training and health-improving activities 
during the day are mandatory forms of work in institutions 
of various types. They promote good health, increase 
mental and physical performance, activate the motor 
mode of children. Morning gymnastics, gymnastics after 
a nap, hardening actions, mobile games during walk 
are carried out daily. In sanatoriums and compensatory 
establishments health-and-game occupations, corrective 
gymnastics which maintenance is caused by individual 
features of a physical condition of pupils, are held.

Morning gymnastics is one of the most important 
components of the motor regime, its organization is 
aimed at raising the emotional and muscular tone of 
the child. Exercises help to give the body an active state, 
deepening of breath, strengthening of blood circulation, 
education of attention, purposefulness, and increase vital  
functions. 

Morning exercises are held daily before breakfast. 
Duration from 5-6 minutes up to 6-8 minutes. Morning 
gymnastics consists of exercises recommended by the 
program for this age group and which are previously 
mastered by children in physical education [5; 10].

The number of general developmental exercises, their 
dosage in children 3-4 years are shown in table 2.

Table  2 – Content and dosage of exercises of morning gymnastics complexes for younger preschoolers

Group Number of 
exercises

Number of 
repetitions

Jogging duration
Number  
of jumps

Duration of 
gymnasticsat a medium 

pace
at a slow  

pace

Second junior 4–5 5–6 20–25 с до 1 хв 12 5–6 хв

Middle 5–6 6–8 25–30 с до 90 с 16 6–8 хв
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To optimize the motor regime of children in preschool 
institutions of different types, it is advisable to use the 
following options for morning gymnastics.

The traditional complex of morning gymnastics 
is performed in the following sequence: short walks 
of various kinds with a gradual transition to running; 
continuous running at a moderate pace; different types of 
arrangements; general developmental exercises; jumps; 
running on the spot; short walking with breathing exercises.

Morning gymnastics of game character. It can include 
2-3 moving games of varying intensity or 5-6 general 
developmental simulation exercises such as «Butterflies 
fly», «Heron stands on one leg» and so on. You can create 
a whole plot of simulation movements.

Morning gymnastics using the obstacle course 
allows you to offer exercises with a gradual increase in 
load, complicate motor tasks, include different types of 
movements to increase the number of repetitions and 
pace, alternate sports equipment and obstacle courses. 
This option should be recommended for children who 
attend general development institutions.

Morning gymnastics with the inclusion of health-
improving jogging for pupils of general development 
institutions, combined and compensatory types. It is held 
outdoors, during the reception of children (5-7 people). 
First, a short warm-up of 3-4 exercises. Then – running at 
an average speed of 80-120 m (once or twice, alternating 
with walking), depending on the individual capabilities of 
children and the season. Gymnastics ends with breathing 
exercises.

Morning gymnastics using the simplest simulators 
for students of all types. It helps to optimize and diversify 
physical education and health-improving classes. 
Exercises of general developmental action with the use of 
the simplest simulators (expander, gymnastic roller) are 
used.

Moving games and exercise while outdoor activities. 
In educational institutions of general development and 
combined type, where physical education classes are 
held daily, one moving game and varieties of any basic 
movement are organized while outdoor with children. 
Their duration in the second junior group is 8-12 minutes, 
in the middle group – 10-15 minutes. In institutions 
of compensatory and sanatorium type, on days when 
physical education classes are not held, moving games and 
exercises on the main types of movements are planned 
(2-3). Their duration is 15-20 minutes in the second junior 
group, and 20-25 minutes in the middle group. During 

the distribution of games and physical exercises during 
the day, it is necessary to take into account the ratio of 
new program material in physical education classes with 
daily games and exercises, which are supposed to be used 
on morning and evening walks. The content of outdoors 
activities are moving games, types of basic movements, 
some types of sports exercises (walking on skis, sledding, 
cycling) (except for children with postural disorders). 
Planning work on the development of movements while 
outdoor activities with children should ensure consistency 
and sequence of presentation of all program material, 
to promote game’s fixation, improving the technique 
of physical exercises, to increase physical activity of 
children. It is important to choose a time for games and 
exercises while and not held them at the expense of the 
time allotted for independent motor activity of the child. 
Critical importance for individual work with the child 
have medical and pedagogical observations, which allow 
taking into account indicators of strength.

Exercise after an afternoon nap in combination with 
contrasting air baths helps to improve the mood of children, 
to raise a muscle tone, and helps to prevent posture and 
foot disorders. It should be performed with open transoms 
5-8 minutes. In institutions of general development and 
combined type, it is desirable to use different options for 
gymnastics throughout the year.

Options for gymnastics after an afternoon nap for 
general development institutions. Warm-up in bed and 
self-massage. Children wake up to the sounds of calm 
music. Lying on your back on top of a blanket, perform 
4-5 simple exercises: turns your head; stroking hands, 
abdomen, legs, heels; extension and flexion of the arms; 
flexion of both legs, with the girth of the knees with hands 
and their gradual extension; raising and lowering both 
legs; imitation of cycling. Exercises can be performed from 
different positions: lying on your side, on your stomach, or 
sitting. After performing the exercises in bed, the children 
get up and perform several movements on the mat near the 
bed at different paces. The complex ends with breathing 
exercises.

Game gymnastics consists of 4-5 simulation exercises. 
Children imitate the movements of birds, animals, plants, 
create different images («skier», «gymnast», «flower», 
etc.). Using the same images, you can create plot sets of 
exercises.

Running on massage paths, as one of the options for 
gymnastics after a nap, is desirable to combine it with 
contrasting air baths and having such activities at least 
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twice a week for 4-5 minutes. First, walking at a fast pace 
(30-35 s), with the transition to running at a medium 
pace (50-65 s) and back to walk again at a leisurely pace  
(35-40 s) in combination with breathing exercises throu-
ghout. After that, a run at a medium pace (60-80 s) is 
offered, which ends with a calm walk (45-50 s). Children 
are wearing shorts, and are barefoot.

In institutions of general development and combined 
type, after gymnastics water procedures (contrast 
footbaths) are organized. First, the feet are doused with 
warm water, then – with the cold and so 5-6 times. Water 
temperature for healthy children – 36 0 C and 18-19 0 C 
respectively, and for the weak – 36 0 C and 28 0 C.

Нealth-improving game lesson is carried out with 
the aim of purposeful game activity of children in the 
period between an afternoon nap and enhanced lunch, 
which was moved in the schedule by 1 hour. This period 
allows carrying out hardening actions, to increase motor 
activity of children. It is mainly used in sanatorium and 
compensatory institutions. This lesson is held daily 
after an afternoon nap, in the bedroom or playroom 
in the cold season, or on the playground – in the warm 
season. Lessons are in group, slightly longer than 
physical education, duration (25-30 minutes for younger 
preschoolers). The structure of the lesson corresponds 
to the conventional one. The purpose of the preparatory 
part is to ensure the preparation of the child’s functional 
systems for intensive loads. 

Content: walking at different speeds, running, 
simulation jumps, general developmental exercises 
(1-2 minutes), breathing exercises (2-3 minutes). The 
main part is devoted to the development of physical 
abilities, improvement of basic movements and gymnastic 
exercises in the game mode (10-12 minutes). Its content 
includes a moving role-playing game (10-12 minutes). 
The final part of the lesson offers walking at a slow 
pace, relaxation exercises, jogging, breathing exercises 
(2-3 minutes). The main difference of this lesson is the 
combination of hardening actions with the performance 
of physical exercises. During the lesson, children are 
dressed in lightweight sports uniforms (first – in a T-shirt 
and panties, then – only in panties), barefoot. Classes are 
held in a room with a temperature of 16-20 0 C, with a 
gradual decrease (depending on the physical activity of 
children) to 12 0 C. During the health-improving game 
classes, the main hardening procedures are pulsating 
microclimate, walking barefoot, breathing exercises, and 
air shower.

The main types of hardening effects are water 
treatments. They have a sanitary and health function. 
The method of application of this procedure is to change 
the duration of footbaths at a relatively constant water 
temperature (14-16 0 C) from 15-20 s to 2-3 minutes, 
increasing the time each week by 7-10 s. Then the feet are 
wiped with a towel, rubbed and put on woolen socks.

A significant place is occupied by health days, sports 
holidays, entertainment, hiking as the most effective forms 
of active recreation for children. Their purpose is the active 
participation of the whole group in the proposed event, 
determining the level of development of physical and 
motor fitness of children in play situations, the formation 
of a lasting interest in active motor activity. In a rational 
combination with other organizational forms of physical 
education, they help to create the optimal motor regime in 
preschool education.

Walks – hikes in the woods or the surrounding 
park are carried out in the morning (starting with the 
middle group). Their goal is to improve motor skills 
and comprehensive development of physical abilities 
in natural conditions, teaching children to navigate the 
terrain. Motor activity in combination with the healing 
forces of nature increases the protective reactions of 
the body of preschoolers. Surrounding nature, various 
impressions enrich knowledge about the world around. 
Dosage of walks for children 4 years – 1.5 km one way. 
After every 15 minutes’ walk, do 4-5 minutes stops for 
children. The choice of route and speed of movement 
of the group depends on the physical fitness and health 
of children. It is necessary to rationally use the terrain 
and natural conditions to perform movements. Regular 
transitions can significantly increase the motor activity of 
children. The use of this type of recreation is recommended 
for institutions of different types.

Physical leisure (entertainment) has a health-
improving effect on a child’s body, contributes to the 
improvement of motor skills and abilities, increase the 
level of physical fitness. Organized 2-3 times a month in 
the afternoon. For children of junior and middle groups 
include the appearance of fairy-tale characters. Dedicate 
entertainment to the season, sporting events, or holidays. 
The use of musical accompaniment helps to create a 
positive emotional background

Sports holidays are held 2-3 times a year (duration 
50 minutes–80 minutes), they are the final form of work 
on physical education. When organizing a sports holiday, 
adhere to the following requirements: not turning a 
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children’s holiday into an entertainment event for adults, it 
is forbidden to select participants according to the level of 
preparation, rational distribution of workload in different 
activities (taking into account the level of physical activity 
and physical fitness of children).

Health Day is held once a month with coverage of all 
various physical activities during the day: in the morning – 
games of medium mobility (during the reception of 
children), morning gymnastics, physical education classes 
(other classes are not held on this day), various games 
while having an outdoor activities, exercise in basic 
movements. Organizing health days take into account the 
climatic features of the season, the possibility of using 
natural factors.

Health Week (vacation) is held twice a year. They 
contribute to active recreation, recovery and strengthening 
of the body in unity with the emotionally positive state of 
mind of preschoolers. During the holidays, classes related 
to children’s mental activity are canceled. All forms of 
physical education are used and the time spent by children 
in the fresh air is increased.

The child’s independent motor activity takes half 
the time of his / her general activity in kindergarten. It 

is the least tiring for children from all forms of physical 
activity. Improving the motor activity of preschoolers in 
independent games and exercises is influenced by the 
correct placement of equipment, toys and manuals, the 
novelty of the game material, sufficient space for games. 
The educator has constantly monitoring the independent 
motor activity of the children and switch to another 
activity in time. The organization of independent motor 
activity of children depends on their physical fitness and 
motor experience. During outdoor activities, it should 
be aimed at improving the movements and repetition of 
games familiar to children. Communication of children also 
promotes increase of motor activity during games. Games 
in which they participate in a subgroup are longer and 
more mobile than individual games.

In order to study the peculiarities of the organization 
of the educational process, the daily routine of children 
who attend preschools of different types was analyzed. 
This allowed finding out the level of motor activity of the 
child during his stay in the preschool institution and to 
determine to which group (based on motor behavior) it 
can be attributed (Table 3-4).

Table  3 – Statistical values of indicators of motor activity of children 3 years, who attend preschool institutions of different types, 
(n=103)

Indexes
Statistical 

characteristics

Values of statistical indicators

Girls (n = 54) Boys (n = 49)

type of preschool institution type of preschool institution

GD  
n = 11

ST  
n = 12

KBT   
n = 10

KST  
n = 10

GD  
n = 11

GD  
n = 10

ST  
n = 10

KBT  
n = 10

KST  
n = 10

GD  
n = 9

Volume,  
number of 
locomotives  
(in thousands)

x 15,8 12,3 16,1 12,1 16,9 16,1 12,2 16,3 11,9 16,8

min 12,5 10,5 14,7 10,3 13,7 12,7 10,3 14,8 10,1 13,6

max 16,9 13,4 18,1 13,5 17,8 17,1 13,3 17,9 13,0 18,0

S 1,38 1,02 1,04 0,98 2,42 1,54 0,97 0,97 1,02 1,32

Duration,  
hours, min.  

x 4.11 3.27 4.15 3.33 4.18 4.10 3.28 4.16 3.35 4.14

min 3.46 2.58 4.01 3.11 3.57 3.53 3.01 4.01 2.59 4.00

max 4.21 3.47 4.20 3.43 4.31 4.12 3.35 4.22 3.41 4.19

S 0,26 0,28 0,12 0,14 0,21 0,11 0,17 0,14 0,24 0,16

Intensity,  
number of 
movements  
per minute

x 52 41 44 40 48 51 42 45 41 50

min 38 32 35 31 39 41 35 39 34 42

max 56 46 50 44 50 57 45 53 46 53

5,81 4,41 5,26 3,98 6,51 5,19 3,51 4,41 3,89 3,85

N o t e     GD – general development, ST – sanatorium type, KBT – combined type, KST – compensating type
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Table 4 – Statistical values of indicators of motor activity of children 4 years, who attend preschool institutions of 
different types, (n=82)

Indexes
Statistical 

characteristics

Values of statistical indicators

Girls (n = 41) Boys (n = 41)

type of preschool institution type of preschool institution

GD  
n = 8

ST  
n = 9

KBT 
n = 8

KST 
n = 8

GD 
n = 8

GD 
n = 8

ST 
n = 8

KBT 
n = 8

KST 
n = 9

GD 
n = 8

Volume,  
number of 
locomotives  
(in thousands)

x 16,2 13,1 16,5 13,0 17,1 16,6 12,9 16,5 12,2 17,0

min 12,6 11,2 15,0 10,7 14,1 13,0 10,7 15,0 10,9 13,8

max 17,0 13,9 18,1 14,1 18,1 17,5 14,2 17,8 13,2 17,9

S 1,11 1,02 1,04 1,12 2,01 1,54 1,12 0,98 1,02 1,51

Duration,  
hours, min.  

x 4.12 3.42 4.18 3.40 4.27 4.17 3.40 4.22 3.37 4.26

min 3.44 3.01 4.02 3.12 4.03 3.59 3.17 4.04 3.01 4.07

max 4.22 3.59 4.22 3.53 4.32 4.21 3.56 4.32 3.52 4.41

S 0,27 0,28 0,15 0,14 0,21 0,11 0,17 0,14 0,27 0,16

Intensity,  
number of 
movements  
per minute

x 54 45 52 44 53 53 44 56 47 59

min 41 37 41 35 41 43 37 43 37 47

max 58 48 55 47 55 58 48 59 52 62

S 5,61 4,21 5,13 4,11 5,21 4,91 3,12 4,17 3,91 3,81

N o t e     GD – general development, ST – sanatorium type, KBT – combined type, KST – compensating type

The actual variance of individual indicators of motor 
activity was as followed: in group of children aged 3 – 
10,300–18,100 locomotives during the day in a preschool 
institution; in group of children aged 4 – 10,700–18,100 
steps.

Based on the obtained data, we have developed the 
parameters of motor activity of children 3-4 years old 
during various organizational forms of physical education, 
which are used in working with children 3-4 years old. The 
developed parameters are given in table 5.

Table 5 – Parameters of motor activity of children 3-4 years old during various organizational forms of physical education 

Види занять

Indicators of motor activity

Volume of 
movement, number 

of locomotives

Duration,  
min

Intensity, 
movements / 

min.

Morning gymnastics 580–750 5–8 48–52

Physical education 1700–2900 20–30 42–58

Moving games and exercises during a morning outdoor activities 1600–2500 20–25 40–55

Individual work with children on the development of movements during an 
evening outdoor activities 900–1400 10–12 40–50

Gymnastics after an afternoon nap 500–700 5–8 42–50

Health-improving game 1700–2500 25–30 45–58

Independent motor activity of children during a morning outdoor activities 2000–2500 45–50 40–45

Independent movements indoors and other movements in the day mode 1100–1400 30–35 38–42

Independent motor activity of children during an evening outdoor activities 1200–1400 40–45 30–32

Independent games for children indoors and other movements in the 
afternoon 1100–1200 30–35 28–32

Together for the day 13100–17800 235–280 44–53
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These indexes can be indicative for the development 
of a rational motor regime of young preschoolers who 
attend children’s institutions of various types.

Discussion
The results of numerous studies show that the 

foundations of health are laid in early and preschool 
childhood, so maintaining, shaping and strengthening 
the health of each child is a priority of society, family 
and preschool [2; 3; 5; 6; 9]. It is established that in 
modern conditions of aggravation of social and economic 
problems, unsatisfactory ecological condition in Ukraine 
full-fledged physical development of children, increase of 
level of adaptive possibilities of their organism acquires 
importance. One of the important ways to solve this 
problem is to optimize the motor regime of children in 
preschool education [10].

Scientists have proved that the organization of 
rational motor activity of preschool children should 
include the use of various forms of physical education, 
tools and methods of their application, which correspond 
to the age characteristics of children. The recommended 
weekly volume of motor activity of children aged 3-4 is 
15-20 hours [8]. However, these recommendations are 
generalized and do not take into account the specifics of a 
certain type of preschool institution. Also in the scientific 
and methodological literature, there are no data about the 
optimal parameters of motor activity (volume, duration, 
intensity) of children 3-4 years old who attend preschool 
education of different types. This state of affairs in the 
theory and practice of physical education of primary school 
children has determined the direction of research on this 
issue.

As a result of our research, the data of scientists on the 
existence of the dependence of morpho-functional state, 
physical fitness and health indicators of children on the 
level of their motor activity were confirmed [17; 18; 19]; 
about the absence of a significant difference between the 
parameters of motor activity of boys and girls of adjacent 
age groups (3-4 years), which belong to the same health 
group [8].

For the first time the parameters of motor activity of 
children 3-4 years old during various organizational forms 
of physical education were developed.

Gratitude. Research performed under the thematic 
plan research Prydniprovsky State Academy of Physical 
Culture and Sport in 2016-2020 years. «Scientific and 
theoretical foundations of improving the process of 
physical education of different groups of the population « 
(state registration 0116U003010).

Conclusions
The model of the organization of a rational motor 

mode of children of 3-4 years in preschool educational 
institutions of various type which covers: the purpose, 
tasks, procedural and semantic maintenance, pedagogical 
conditions of optimization of motor activity in a day mode 
of preschool institution as the factor of increase of a 
physical condition of children of younger preschool age, 
were justified. The parameters of motor activity of children 
3-4 years old have been developed.

In further studies, we will examine the impact of the 
proposed motor mode to the level of children’s health.
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Achieving high athletic performance is not possible without a 
subjective understanding of the effectively significant components 
of the development of separate physical qualities in the training of 
athletes. We conducted an interview survey of weightlifting athletes 
to determine the part of physical qualities at different stages of long-
standing training. According to the coaches and athletes of different 
qualifications it was revealed that the importance of special physical 
preparedness and functional preparedness of athletes in weight push 
over a long cycle and in a classic double-event increases with their age. 
Aim of the survey was to identify the significant physical qualities in the 
training of weightlifting athletes at different stages of long-standing 
training. Survey methods are as follows: theoretical analysis and 
generalization of scientific and methodological literature, documentary 
method (the study of protocols and reports of competitions, plans and 
training diaries of leading sportsmen of Ukraine, etc.); questionnaire; 
methods of mathematical statistics. Results. The survey conducted a 
sociological interview using a questionnaire consisting of 15 questions. 
Content of the questionnaire made it possible to determine what physical 
qualities should be developed first of all for the successful performances 

of weightlifting athletes at different stages of long-standing training. 
The purpose of the questionnaire was to determine the importance of 
certain aspects of the preparedness of weightlifting athletes. According 
to the respondents, it was determined that improving chidren’s health 
and versatile physical development are the most important for the stage 
of initial preparation; the important physical qualities of high value are: 
1 – agility, 2 – flexibility, 3 – speed, 4 – strength, 5 – endurance. Versatile 
development of the physical capabilities, the development of strength, 
strength endurance, as well as coordination abilities and flexibility are 
significant at the stage of preliminary basic preparation (1 – agility, 
2 – strength, 3 – flexibility, 4 – endurance, 5 – speed). According to 
the athletes, at the stage of specialized basic preparation the greatest 
attention should be paid to strength training, then endurance, flexibility 
after that, and the least importance have agility and speed. Conclusions. 
Thus, according to the respondents, the importance of strength and 
special endurance increases with the age, whereas, the importance of 
developing agility and speed decreases.

Keywords: weightlifting, classic double-event, weight push over a 
long cycle, athlet, physical qualities.

Introduction
Achieving the maximum possible sports result for a 

particular athlete is the goal of sports training [4; 6; 8].  
One of the tasks of sports training is to ensure the 
necessary level of development of physical qualities, 
capabilities of functional systems and special skills that 
are necessary to obtain maximum sports results [9; 14]. 
The harmonious combination of physical and technical 
fitness contributes to high sports results.

Competitive load in the push of the weights over a 
long cycle is to perform the exercise for 10 minutes, and 
in a double-event – for 20 minutes (push – 10 minutes, 
jerk – 10 minutes). Large functional load in a double-
event,  because the execution of the second exercise – 
jerk in a double-event in kettlebell lifting combined on a 
background of significant fatigue and incomplete recovery 
after the push (at least 2 hours must elapse between the 
execution of the push and the start of the jerk) requires 
special training of the athlete’s body [10; 14]. This also 
determines the differences in load planning during the 

training process at a certain stage of long-term training.
The scientific and methodological literature on 

weightlifting deals with the problems of training athletes 
who perform in classical double-event, however, a 
small amount of scientific research has been devoted 
to a long-cycle kettlebell push. In the works of the 
following scientists: V. M. Romanchuk , K. V. Prontenko , 
V. V. Prontenko , D. V. Boyko [7; 11, etc.] it is established 
that in classical double-event to achieve high sports 
results there is the development of general and strength 
endurance and on its basis special endurance to work with 
weights. Leading weightlifting experts have determined 
that the priority tasks for athletes of light and medium 
weight categories are the development of strength and 
endurance, and for heavy weight categories – endurance, 
while the requirements for strength are reduced  
[5; 6, etc.]. In the general theory of the training system 
of athletes established different values of different 
components of training at different stages of long-term 
training [9].    

STRUCTURE OF PHYSICAL TRAINING OF WEIGHT ATHLETES  
AT THE STAGES OF LONG-TERM TRAINING 
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Material and research methods
The purpose of the study is to identify significant 

physical qualities in the training of weightlifters at different 
stages of long-term training. Methods: theoretical 
analysis and generalization of scientific and methodical 
literature, documentary method (study of protocols 
and reports of competitions, plans and training diaries 
of leading athletes of Ukraine, etc.); questionnaires; 
methods of mathematical statistics. In a questionnaire 
survey involved 57 respondents, including athletes of the 
first sports category and candidate for master of sports  
(CMS) – 34 people, masters of sports and master of sports 
of international class (MSIC) – 23; their age was 18 – 45 
years. This survey involved the use of a questionnaire that 
consisted of 15 questions. 

The task of the survey is to determine the significance 
of certain aspects of the training of weightlifters. We 
developed the questionnaire, content of which took 
into account the recommendations of researchers [2; 
13] and allowed to determine the sports qualifications, 
experience, age, what physical qualities should be 
developed primarily for successful performances of 
weightlifters at different stages of long-term training. 

Respondents were also asked to rank the components 
of such training in terms of significance. Mathematical 
processing was performed using standard functions of 
Microsoft Excel 2016.

Results of the research
The analysis of the survey results showed that in 

order to achieve high sports results and with age, the 
importance of special physical fitness increases, while 
the role of general physical fitness decreases. At the 
same time, the main task of the stage of initial training of 
young athletes is to strengthen health, versatile physical 
training, elimination of shortcomings in the level of 
physical development, training in the technique of the 
chosen sport and various ancillary and special training 
exercises.

In particular, the contribution of physical qualities to 
the structure of physical fitness of athletes at different 
stages of their training is different. In particular, the 
analysis of the survey results shows that at the stage of 
initial training the first place is taken by agility (33 %),  
the second – flexibility (27 %), the third – velocity (20 %), 
the fourth – strength (13 %), the fifth – endurance (7 %) 
(Fig. 1).

Fig. 1   The contribution of physical qualities to the structure of physical fitness of athletes at the stage of initial training

At the stage of preliminary basic training the main 
task according to experts [5; 9; 12] is the development 
of functionality, strengthening the health of young 
athletes, the development of various physical abilities, 
the formation of motor potential, including the mastery 
of the technique of classical weightlifting exercises.

The study found that at the stage of basic training 
in the structure of physical fitness of athletes in the first 
place is agility (33 %), the second – strength (27 %), the 
third – flexibility (20 %), the fourth – endurance (13 %), 
on the fifth – velocity (7 %) (Fig.2). 
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Fig. 2  The contribution of physical qualities to the structure of physical fitness of athletes at the stage of preliminary basic training

Figure 3 shows the contribution of physical qualities 
to the structure of physical fitness of athletes at another 
stage of their training, namely the specialized base. 
The tasks of this stage, according to experts [5; 9; 12] is 
not only the improvement of technology, but also the 
creation of a powerful aerobic base; it is also necessary to 
increase the functional potential of the athlete. According 

to the respondents, the greatest attention should be paid 
to strength training (33 %), endurance in second place 
(27 %), flexibility in third place (20 %), and agility (13 %) 
and velocity (7 %). In the case of weight distribution of 
physical qualities, this is confirmed by the opinion of 
leading experts in the field of weightlifting [5].

Fig. 3   The contribution of physical qualities to the structure of physical fitness of athletes at the stage of specialized basic training

Discussion
A variety of tools and methods, the widespread use 

of material from various sports and moving games, the 
use of the game method characterize training of young 
athletes. At the initial training stage, training sessions 
with significant physical and mental loads that involve 
the use of monotonous material should not be planned. 

Training sessions at this stage, as a rule, should be held 
no more than 2-3 times a week, the duration of each of 
them up to 60 minutes. This is confirmed in the works of 
leading scientists in the field of physical culture and sports  
[9; 12, etc.].

On the other hand, according to athletes and coaches 
at the stage of preliminary basic training in weight-
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lifting, the skills of classical exercises are mastered: push 
the weights from the chest, push the weights over a 
long cycle, weight jerk and various special training 
exercises aimed at improving technique: coordination of 
movements arms, legs, torso, breathing etc.

Particular attention should be paid to the 
development of general physical fitness of the various 
components of velocity, as well as agility (coordination) 
and flexibility. With a high natural rate of growth of 
physical abilities, it is impractical to plan at this stage 
training tools, including sets of exercises with high 
intensity and short pauses, important competitions, 
training sessions with heavy loads, etc. [9; 12].

The main task of the stage of specialized basic training 
for athlete is to determine in which specific discipline of 

weightlifting he will perform – in double-event or in a 
long-cycle push. 

That is, the content involves the choice of specia-
lization, increase the special amount of work, in addition 
to improving technique you need to create a powerful 
aerobic base, increase the functional potential of the 
athlete, which will contribute to a large amount of special 
work and increase sports results in the future. The share 
of special training is constantly rising due to the increase 
in time to perform special preparatory and competitive 
exercises.

The obtained data testify to the increase in the value 
of strength and special endurance, but with a decrease 
in the importance in the structure of athletes’ training of 
the development of their agility and velocity (Fig. 4).

Fig. 4   The contribution of physical qualities to the structure of physical fitness of athletes at different stages of long-term training

Conclusions
1. Among the individual aspects of the training of 

weightlifters, according to respondents, for the initial 
training stage is to strengthen children’s health, versatile 
physical training, the most important are 1 – agility, 2 – 
flexibility, 3 – velocity, 4 – strength, 5 – endurance. At the 
stage of preliminary basic training, the diverse development 
of the body’s physical capabilities, the development of 
strength, endurance, as well as coordination abilities 
and flexibility (1 – agility, 2 – strength, 3 – flexibility, 4 – 
endurance, 5 – velocity) are important.

2. At the stage of specialized basic training, according 
to athletes, the greatest attention should be paid to 
strength training, then endurance, flexibility after that, and 
agility and velocity are of the least importance. 

Prospects for further research are to study the effective 
physical qualities at the next stages of long-term training 
of athletes. We express our sincere gratitude to all the 
athletes who took part in the survey, we wish you success 
in all your endeavors.

Conflict of interest. The authors declare no conflict of 
interest.



78

ISSUE 16, 2020
 References
1. Андрейчук В. Я. Методичні основи гирьового спорту : навч. 

посібник. Львів : Тріада плюс, 2007. 500 с.
 Andreychuk, V. Ya. (2007), Metodychni osnovy hyrovoho sportu 

[Methodical bases of kettlebell sports]. Triada plius, Lviv, 500 p. [in 
Ukraine].

2.  Галаманжук Л. Л., Єдинак Г. А. Основи наукових досліджень : 
навч.-метод. посібник. Кам’янець-Подільський : Рута, 2019. 150 с. 

 Galamanzhuk, L. L., Iedynak, G. A. (2019), Osnovy naukovykh 
doslidzhenʹ [Fundamentals of scientific research]. Ruta Printing House 
LLC, Kamianets-Podilskyi, 150 p. [in Ukraine].

3.  Грибан Г. П., Пронтенко К. В. , Пронтенко В. В. [та ін.]. Гирьовий 
спорт у вищих навчальних закладах : навч.-метод. посібник. 
Житомир : Вид-во «Рута», 2014. 400 с.

 Hryban, H. P., Prontenko, K. V., Prontenko, V. V. (2014), Hyrovyi sport u 
vyshchykh navchalnykh zakladakh [Weightlifting in higher education]. 
Vyd-vo «Ruta», Zhytomyr, 400 p. [in Ukraine].

4.  Гирьовий спорт : навч. прогр. для дит.-юнац. шк., спеціаліз. дит.- 
юнац. шк. олімп. резерву / М-во України у справах сім’ї, молоді та 
спорту, Респ. наук.-метод. каб., Федер. Гирьового спорту України // 
підгот. Ю. В. Щербина. – К., 2010. 52 с.

 Hyrovyi sport (2010), [Weightlifting]. Kyiv. 52 p. [in Ukraine].
5. Пронтенко К. В., Андрейчук В. Я., Пронтенко В. В., Романів І. В.  

Підготовка спортсменів у поштовху гир за довгим циклом : навч.-
метод. посібник. Львів : Ліга-Прес, 2016. 228 с.

 Prontenko, K. V., Andreychuk, V. Ya., Prontenko, V. V., Romaniv, I. V. 
(2016), Pidhotovka sportsmeniv u poshtovkhu hyr za dovhym tsyklom 
[Training athletes to push the weights over a long cycle]. Liha-Pres, 
Lviv, 228 p. [in Ukraine].

6.  Пронтенко В. Ефективність спортивної підготовки гирьовиків на 
сучасному етапі розвитку гирьового спорту. Молода спортивна 
наука України. Львів 2010. Вип. 14, т. 1. С. 238–242.

 Prontenko, V. (2010), “Efektyvnist sportyvnoi pidhotovky hyrovykiv 
na suchasnomu etapi rozvytku hyrovoho sportu“ [Efficiency of sports 
training of weight lifters at the present stage of development of 
weight training]. Moloda sportyvna nauka Ukrainy. Issue 14, Vol. 1, 
pp. 238-242 [in Ukraine].

7.  Пронтенко К., Андрейчук В., Пронтенко В., Бойко Д. Ефективність 
підготовки спортсменів у поштовху гир за довгим циклом. Молода 
спортивна наука України. Львів, 2014. Вип. 18, т. 1. С. 225–231.

 Prontenko, K., Andreychuk, V., Prontenko, V., Boiko, D. (2014), 
“Efektyvnist pidhotovky sportsmeniv u poshtovkhu hyr za dovhym 
tsyklom“ [The effectiveness of training athletes in the push of weights 
over a long cycle]. Moloda sportyvna nauka Ukrainy. Issue 18, Vol. 1, 
pp. 225–231 [in Ukraine].

8. Пронтенко К., Андрейчук В., Безпалий С. Вплив занять гирьовим 
спортом на фізичний розвиток курсантів військових закладів вищої 
освіти. Вісник Кам’янець-Подільського національного університету 
імені Івана Огієнка. Фізичне виховання, спорт і здоров’я людини. 
2019. Вип. 13. С. 46–55. doi: 10.32626/2227-6246.2019-13.46–55.

 Prontenko, K., Andreychuk V., Bezpalyi S. (2019), “Vplyv zaniat 
hyrovym sportom na fizychnyi rozvytok kursantiv viiskovykh zakladiv 
vyshchoi osvity”. [Having the urge to engage in weight-lifting sports 
for physical development of cadets in high school mortgages]. 
Bulletin of Kamianets-Podilskyi National Ivan Ohiienko University: 
Physical education, sports and human health. Issue 13, рр.  46–55. 
doi: 10.32626/2227-6246.2019-13.46-55 [in Ukraine].

9. Платонов В. Н. Система подготовки спортсменов в олимпийском 
спорте. Общая теория и ее практические приложения : учебник. 
Київ : Олімп. л-а, 2004. 808 с.

 Platonov, V. N. (2004), Systema podhotovky sportsmenov v olympyiskom 
sporte. Obshchaia teoryia y ee praktycheskye prylozhenyia [The system 
of training athletes in Olympic sports. General theory and its practical 
applications]. Olympyiskaia lyteratura, Kyev, 808 p. [in Russia].

10. Рассказов В. С. Пути и перспективы развития гиревого спорта. М. :  
МФГС, 2004. 32 с

 Rasskazov, V. S. (2004), Puty y perspektyvy razvytyia hyrevoho sporta 
[Ways and prospects of kettlebell sport development]. MFGS, Moskva 
32 p. [in Russia].

11. Романчук В. М., Пронтенко К. В., Пронтенко В. В., Бойко Д. В. 
Розвиток фізичних якостей у студентів засобами гирьового спорту :  
навч.-метод. посібник. Житомир : ЖВІ НАУ, 2012. 224 с.

 Romanchuk, V. M., Prontenko, K. V., Prontenko, V. V., Boiko, D. V. 
(2012), Rozvytok fizychnykh yakostei u studentiv zasobamy hyrovoho 
sportu [Development of physical qualities in students by means of 
weight training]. ZhVI NAU, Zhytomyr 224 p. [in Ukraine].

12. Матвеев Л. П. Общая теория спорта и ее прикладные аспекты. М. :  
Известия, 2001. 334 с.

 Matveev, L. P. (2001), Obshchaia teoryia sporta y ee prykladnye 
aspekty [General sport theory and its applied aspects]. Yzvestyia, 
Moskva, 334 p. [in Russia].

13. Шиян Б. М., Єдинак Г. А., Петришин Ю. В. Наукові дослідження 
у фізичному вихованні та спорті : навч. посібник. Кам’янець- 
Подільський : ПП Видавництво «Оіюм», 2012. 280 с.

 Shiyan, B. M., Iedynak, G. A., Petryshyn, Yu. V. (2012), Naukovi 
doslidzhennya u fizychnomu vykhovanni ta sporti [Scientific research 
in physical education and sports]. PE Oyum Publishing House, 
Kamianets-Podilsky, 280 p. [in Ukraine].

14. Prontenko K., Griban G., Aloshyna A., Bloshchynskyi I., Kozina Zh., 
Bychuk O., Novitska I., Korchagin M. Analysis of Cadets’ Endurance 
Development at Higher Military Educational Institutions during the 
Kettlebell Lifting Training. Sport Mont. 2019. 17 (2). pp. 3–8. doi 
10.26773/smj.190601.

Received for publication 20.01.2020



79

ISSUE 16, 2020

The physical readiness of military personnel to solve combat 
training tasks as an integral part of the individual combat readiness of 
military personnel of the Armed Forces of Ukraine largely depends on 
the quality of the organization of physical education and special physical 
training. Therefore, in higher military educational establishments, cadets 
form methodological knowledge and skills to conduct classes in various 
disciplines of vocational training, including physical training. The change 
of the summoned contingents from four years to one year of service 
(leadership courses –for persons who have already graduated and gained at 
least Bachelor’s degree), adequate to the modern requirements of combat 
practice for the physical readiness of servicemen, make the problem of 
improving the methodological component of the cadet’s qualifications 
especially relevant. The purpose of the research is to present the newest 
program to form methodological component of physical training of cadets 
(leadership courses) of higher military educational institutions. Research 
methods. The following methods were used to solve the purpose of the 
research work: theoretical analysis and data generalization from literary 
sources and experience of the best practice of physical training of cadets; 
pedagogical methods (observation, ascertaining experiment). The results 
of the research. The article deals with the actual scientific problem of the 

methodological component of the physical education of future officers 
who are trained in leadership courses (one year on the basis of higher 
education) at a higher military educational institution (HEI). In the future 
they will become leaders of various forms of physical training with 
subordinate personnel of the unit. The program of the methodological 
component of the physical education system is substantiated, in which 
structure and content of the methodological component is gradually 
optimized during physical training, taking into account the peculiarities 
of the use of military units in the current conditions of activity of the 
Armed Forces of Ukraine. Methodological tasks and cards for the whole 
year of training for cadets of leadership courses in high schools have been 
formed, taking into consideration the peculiarities of military-professional 
tasks and actions by purpose. Key findings. The directions of formation 
of methodological skills of future officers (who are trained in leadership 
courses for one year on the basis of higher education) of military units in 
educational disciplines of military-vocational direction and the direction 
of optimization of the methodological component of physical education 
in higher military educational institution have been expanded.

Key words: physical education, methodical component, serviceman, 
leadership courses, higher military education institution.

Introduction
The physical readiness of servicemen to solve 

educational-combat training tasks, as an integral part 
of the individual combat readiness of servicemen of the 
Armed Forces of Ukraine, largely depends on the quality 
of the organization of physical education and special 
physical training. Therefore, in Military Institutions of 
Higher Education (hereinafter MHEI) methodological 
knowledge, skills and abilities of cadets to conduct classes 
in various disciplines of professional training, including 
physical are formed. 

For cadets of leadership courses, all training is 
compressed from a four years to a one year of service 
(leadership courses are for those who have already 
obtained higher education not lower than a bachelor’s 
degree), adequate to modern requirements of combat 
practice for physical fitness of servicemen, give the 
problem of improving the methodological component 
of the cadets of leadership courses MHEI on physical 
education its special relevance.

Unfortunately, the annual reports of the state 
examination commission indicate a relatively low level 
of methodological training of cadets in the MHEI and 
officers in the army [1; 6; 13; 15; 16]. At the same time, 
there are no comprehensive studies aimed at forming 
the methodological component of physical education of 
cadets, which do not allow resolving the contradictions 
between the level of requirements for combat training 
and the effectiveness of the pedagogical process 
of physical education of cadets in MHEI. This work 
is especially relevant today, as recently established 
leadership courses graduate young officers in one 
year of training based on previously obtained higher 
education, studying only military special disciplines. 
We must also remember that for six years now in the 
east of Ukraine there has been an undeclared war 
with one of the terrorist, aggressive, insidious armies 
of the world – the Russian army. A well-known fact is 
that the physical training of a serviceman, which largely 
depends on the methodological component, is very 

FORMATION OF THE BASICS OF THE METHODICAL COMPONENT  
ON PHYSICAL EDUCATION IN FUTURE OFFICERS, 

WHO STUDY IN LEADERSHIP COURSES
S. Romanchuk, O. Lesko, M. Kuznetsov, S. Fedak,  

O. Loiko, I. Romaniv, A. Demkiv, Yu. Bobko

Hetman Petro Sahaidachny National Academy of Ground Forces, Lviv, Ukraine

сorresponding author – О. Lesko: orest_lesko@ukr.net                   doi: 10.32626/2309-8082.2020-16.79-84



80

ISSUE 16, 2020

important [3; 10; 11]. To date, the issue of improving the 
system of physical training of servicemen has become 
acute. For almost a third of a century, the question of 
physical training as a system and its component, which 
is the methodological part, has always receded into the 
background. Scientists in particular have paid insufficient 
attention to its improvement. At the beginning of its 
development, the Armed Forces of Ukraine took as a 
basis the Soviet model of military-physical education, 
which was provided for the training of specialists in this 
field only for big military units (regiment, division, type 
of armed forces), but for small military units (platoon, 
company, battalion) such training was not carried out. 
The formation of methodological training of MHEI 
cadets in the process of physical training in these units 
was organized by platoon and company commanders, 
who got methodological bases of physical training in 
MHEI. In connection with the implementation of a new 
Concept for the development of physical training in the 
Armed Forces of Ukraine, quite important and relevant, 
in our opinion, is the creation of favorable conditions for 
physical improvement for cadets and students of MHEI. In 
the near future, most of them will have to make prompt 
and correct decisions, on which people’s lives and fates 
will depend. The problem arose in connection with the 
analysis of physical training, conceptual changes in the 
organization of the combat training system, the results of 
individual scientific works and the experience of training 
servicemen of leading foreign armies [2; 14; 15]. At the 
current stage of reforming the Armed Forces of Ukraine, 
the obsolescence of the methodological component of 
physical training in MHEI, which trains future officers of 
command units, requires changes in the existing system 
of physical training and its further improvement and 
development.

The research was performed in accordance with the 
research plan on the topic «Model of physical training 
in the Armed Forces of Ukraine in 2017 and prospects 
for its development», code – «PERSPECTIVE-FP» (state 
registration number 0101U001568).

Problems of improving the methodological training 
of students and different categories of servicemen on 
professional development stages studied many scientists, 
including: S. V. Romanchuk, O. M. Olhoviy, A. P. Petruk, 
O. M. Loikoetc. [4; 5; 7; 12].  

According to scientists A. V. Maglyovany, O. M. Leska, 
etc. one of the main areas in which it is possible to address 
the issue of intensification of physical training of cadets is 
the improvement of methodological foundations [2; 8; 15].   

The methodological basis of the process of physical 
training of cadets are all known pedagogical methods 
that scientifically substantiate human improvement in the 
complex implementation of three processes – learning, 
education and development [5; 9; 15]. 

Professor A. V. Maglyovany with others studied 
the experience of various aspects of the organization 
of physical training heads’ education in leading foreign 
armies [2]. It is determined that a common feature in the 
system of training of servicemen is the implementation 
of methodological training, sufficient for the competent 
organization, and the process of physical improvement of 
both own and subordinate personnel of the unit. Foreign 
experience testifies to the considerable attention paid to 
the issue of acquiring knowledge, developing skills and 
habits for independent study. 

Although some scholars have considered certain 
components of the system of  training heads, but this is 
obviously not enough due to the changes in the structure 
and content of the combat training process, and new 
approaches to the use of methods, techniques and 
means of training troops. The analysis of the scientific 
literature showed an insufficient number of works aimed 
at a comprehensive study of the requirements for the 
methodical component of the system of physical training 
in the realities of modern reform of the Armed Forces of 
Ukraine and identify areas for improvement.

The issue of methodological preparedness in the 
complex, as a part of the physical training of cadets has 
not been studied before, or has been studied sporadically 
and fragmentary. In independent Ukraine, there is no 
newly created system of methodical components of 
physical training of servicemen in general and cadets of 
command specialties in particular.

Research methods and organization
The purpose of the study was to develop an innovative 

program for the formation of a methodical component of 
physical education of cadets during their training in MHEI 
leadership courses. 

The objectives of the study were aimed at achieving 
this goal, and it has provided the selection of adequate 
research methods, obtaining the necessary empirical 
data, interpretation of these data, taking into account the 
recommendations of researchers [18; 22]. The following 
methods were used: analysis, generalization of data from 
literary sources and experience of best practices of physical 
training of cadets; pedagogical methods (observation, 
ascertaining and formatting experiments); mathematical 
statistics.
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Results of the research
Methodical training is one of the components of the 

professional competencies of cadets formed during the 
process of their studying at MHEI. This section of the 
curriculum provides for the acquisition by cadets the 
knowledge and skills for organizing and methodology for 
conducting of all forms of physical training of servicemen 
and the development of basic psychophysical qualities 
[5; 9; 15; 20]. Although the question of the content of 
means and the amount of training in this section is 
different. The theoretical, methodical and practical 
sections of the program in the curriculum for MHEI of 
Ukraine for the discipline «Physical education, special 
physical training» are closely connected with each other. 
The issue of content, means and scope of training in each 
section is determined in the working programs of MHEI, 
taking into account the specifics of training. It is during 
the methodical practice that the competence is formed, 
provided by the system of pedagogical skills (methodical, 
team, managerial and organizational).

The main purpose of the cadets’ training program 
is to provide cadets with methodical knowledge, skills 
and abilities sufficient for effective organization and 
conducting of physical training at the company level, as 
well as performing functions concerning physical training 
in accordance with their military-professional purpose.

The main principle is that the formation of methodical 
knowledge, skills and abilities of cadets occurs gradually 
from simple to complex.

A program has been developed to certify that 
methodical training of future heads of physical training 
of personnel of military units of the Armed Forces of 
Ukraine is a system of knowledge of basic laws of physical 
improvement in the military service; abilities and skills by 
which there is a transfer of knowledge to cadets is carried 
out, forming the ability to perform physical exercises or 
other motor actions and develop physical qualities. 

According to the author’s program, the formation 
of methodical training of cadets begins in the process of 
their professional training in MHEI within the discipline 
«Physical Education and Special Physical Training» 
and takes place in compliance with certain patterns. 
Proper understanding of these patterns accelerates the 
formation of methodological preparedness of future 
heads of physical training. The most important patterns 
of formation and improvement of the level of methodical 
training of servicemen are as follows:

• the formation of pedagogical skills and abilities is more 
effective when it takes place simultaneously with the 
study of techniques for performing physical exercises, 
processes and actions;  

• the formation of individual methodical (pedagogical) 
knowledge and skills is interrelated;  

• personnel management skills (giving commands, giving 
orders, etc.) are formed faster than other methodical 
skills. This is due to the fact that they are formed by 
servicemen while the other subjects of professional 
training being conducted, and are reflected to physical 
training;  

• the pace of development of methodical (pedagogical) 
skills and abilities is inversely dependent on their initial 
level. The higher the initial level of skills development 
were, the smaller their growth is, and vice versa. Yet 
the absolute increase in methodological preparedness 
is directly dependent on the initial level of training;  

• the degree of preservation of methodical skills and 
abilities depends on their complexity and nature. 
Complex skills and abilities (such as organization of 
physical training, dosing of load, application of training 
and development methods) are lost faster and less 
preserved. The practice of physical training in the army 
shows that the frequency of instructor-methodical 
classes in 1–1.5 months can prevent the decline of even 
the most difficult organizational and methodological 
skills and abilities;  

• skills based on motor actions (showing exercises, techniques 
and actions, providing insurance and assistance) change 
very slowly over time;  

• the higher is the level of absolute methodological 
readiness, the smaller is the degree of its reduction 
without reinforcement.  

Based on researches we presented the comtent of 
the program of formation of methodical readiness for 
cadets of MHEI of various courses of study in the process 
of physical training (Fig. 1). It shows that methodical 
training is its   component and it affects the professional 
(training and combat) activities. 

Methodical training includes both theoretical 
knowledge and their implementation in practice 
through methodical skills. The determined content of 
the methodical component of physical training of MHEI 
cadets is formed according to requirements of educational 
and qualification characteristics of graduates of various 
specialties.
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Fig. 1       Block diagram of methodical training of cadets (leadership courses)

 

The purpose of the author's program is to form in cadets of leadership courses for future officers, methodological 
knowledge, skills and abilities to organize and conduct all forms of physical training of servicemen 
 
2 

                     PROGRAM  
                  of the methodical component on physical education of cadets (leadership courses)  

                     (one year of study, on the basis of previously obtained higher education) 

 
 
 
 
 
S 
 
Т     
 
А 
 
G 
 
E 
 
S 

The total number of hours is 24. (16 hours during November-December classes; additional 8 hours for 
independent training). Forms of PE: training sessions, mass-sport work, morning exercise. Content - cadets 
acquire the knowledge, skills and abilities necessary to perform the duties of the head of physical training 
for the commander of the department (training at a separate training place; training of individual physical 
exercises or their elements, methods of teaching individual exercises and their elements). Methods of 
conducting forms of PE (mass-sport work, morning exercise). 
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    The total number of hours is 28. (18 hours during training sessions January-March; additional 10 hours  
    for independent training). Forms of PT: training sessions, mass-sport work, morning exercise. Content –  
    cadets master a set of knowledge, skills and abilities that are necessary for the head of physical training for 
    the platoon commander (conducting classes and involvement in all forms of physical training in general). 
    Providing assistance by cadets in refereeing (1-2 sports) to teachers of the department of PE, SPT and S.  
    Methods of military-applied PT: classes on Combat Army System, classes on Standards of PT 
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The total number of hours is 32. (20 hours during training sessions April-July; additional 12 hours for independent 
training). Forms of PE: training sessions, training, mass-sport work, morning exercise, accompanying physical 
training. Content - cadets acquire the knowledge, skills and abilities required by the head of physical training for 
the company commander (organization, planning and control of physical training of the unit). Training of managers 
for independent and practical conduct of various forms of PE and their assistants. Cadets' refereeing of 1-2 sports 
of their choice. Methods of conducting military-applied PT: classes on Combat Army System, classes on the 
Standards of PT. Organization and management of PT activities: PT planning. Control and accounting of PT. 
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      The total  number  of  hours is  14.  (8 hours - during  classes in September-October; additional 6 hours for  
      independent training). Forms of PE - training sessions. Content - cadets acquire the knowledge, skills and 
      abilities necessary to perform the duties of a soldier (knowledge of teams, actions in the preparatory and  
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Methodical tasks correspond to the principle of 
sequence of training, as well as programs of professionally 
oriented disciplines, the content of which is formed in 
such a way that the cadet has to master the professional 
skills of the soldier, and then consistently has to master 
skills of the commander of platoon, company, etc. The 
special orientation of methodical tasks for cadets of 
the main groups of military specialties is determined by 
the content of the program in the discipline «Physical 
education and special physical training» and by the 
procedure of preparation for methodical practice.

The expediency and efficiency of the author’s 
program of the methodical component of the system of 
cadets’ physical training (leadership courses) in MHEI are 
evidenced by the analyzed indicators of overall success 
of EG (experimental group) cadets in military-applied 
disciplines (fire training, tactical training, driving military 
vehicles, combat system of soldier survival, etc.), which 
are significantly higher compared to the results of CG 
(control group) cadets.

It has been experimentally proven that the acquisition 
of theoretical and organizational-methodical knowledge, 
skills and abilities in conducting various forms of 
physical training has a positive effect on the success of 
cadets of the experimental group in military-applied 
disciplines, although the control group also underwent 
positive and reliable changes. Thus, in the control 
group, the improvement of the result of overall success 
in military-applied disciplines is  0,21 points (p>0,05), 
in the experimental group positive changes are slightly 
better, the difference is  0,39 points (p<0,05). At the end 
of the pedagogical experiment there were a statistical 
significance in the results between the control (4,06 
points) and experimental (4,19 points ) groups (p <0,05), 
which was absent at the beginning of the experiment 
according to the average values (p >0,05). More detailed 
information on the results of the formative pedagogical 
experiment will be provided in a separate text later. 

Discussion
The proposed program of improving the methodo-

logical training of MHEI cadets includes four main sub-
stages, the content of which is substantiated at the 
theoretical level. The organization of educational and 
methodical lesson also consists of several stages, in 
particular from a preparatory stage; the main stage; 
and the final stage. In the preparatory stage, the subject 
and the object of the educational process work in close 

tandem, but the main responsibility lies with the teacher. 
Based on the working program of the discipline and the 
schedule of classes, the teacher determines the time 
for performing the task of methodical practice, the 
procedure for its conduction, and organizational-and-
methodological instructions. The organizational-and-
methodological instructions invilve the organization 
of classes, the most effective methods and techniques 
for the formation of pedagogical knowledge, skills and 
abilities. Simultaneously with the development of the 
syllabus, the teacher gives tasks to cadets to prepare and 
conduct methodological practice.

The expediency and effectiveness of the author’s 
program of the methodical component of the system of 
physical training of cadets (leadership courses) in MHEI 
are evidenced by the data of individual researchers  
[19-21].

After analyzing the indicators of overall success 
of cadets in military-applied disciplines (fire training, 
tactical training, driving combat vehicles, combat system 
of survival of a soldier, etc.) it was noted that when using 
the proposed development, indicators were significantly 
higher than the indicators of cadets engaged in traditional 
methods were. Obtaining theoretical and organizational-
and-methodological knowledge, skills and abilities in 
different forms of physical training has a positive effect 
on the results of successful students in the disciplines of 
military-applied direction.

The results obtained are to some extent consistent 
with the data of other researchers [4; 5; 6]. At the same 
time, they differ quantitatively in some indicators, namely 
they are higher. One of the reasons for this discrepancy 
is connected with the content of the development 
proposed. 

Conclusions
New features of the program of formation of 

methodical component of cadets of MHEI in the process 
of physical training were unfolded. The components of 
methodical skills, requirements and estimation of the 
head of physical training are presented, methodical tasks 
for cadets of leadership courses (one year of training in 
special military disciplines, on the basis of previously 
obtained higher education) training in various specialties, 
which take into account the peculiarities of the 
organization of physical training in military units, where 
graduates will arrive for further service as commanders - 
heads of physical training. A guide for the organization of 
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individual physical (methodical as a component) training 
for young officers has been developed.

Prospects for the use of research results will be the 
implementation of this program in practice and the study 
of its effectiveness; studying the relationship between 
the levels of methodological, physical, theoretical training 

and development of more specific guidelines for various 
forms and measures of physical training of servicemen.
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The formation of a healthy style of modern life in recent years 
is determined by special attention and study of the features of the 
application of corrective and improving technologies with people of 
mature age. Objective: to study the effect of the Pilates system on the 
correction of the physique of middle-aged women to improve their 
health and active life. The objectives of the study are to determine the 
effect of Pilates exercises on the correction of the figure of middle-aged 
women. Research methods: analysis and synthesis of literature data, 
anthropometry (measurement of skin-fat folds on the skin), methods of 
mathematical statistics. Research results: as a result of the experimental 
program, the skin-fat folds in the experimental group decreased from 
з 21,5 % до 6,5 %, and the decrease in the value of skin-fat folds was 
significant (p < 0,01) in all measurements. In the experimental group, 

the greatest changes were observed in a decrease in the size of skin-fat 
folds at the lower angle of the scapula – 21,5 %, on the front and rear 
surfaces of the shoulder – 21,1 % and 18,5 %, on the front wall of the 
abdomen – 18,2 %. The control group has the largest decrease in the size 
of the skin-fat folds noted on the front surface of the shoulder – 20,2 %  
(t = 5,29) and hips – 11.6 % (t = 4,3). All other changes occurred in the 
range from 2,6 % to 5,9 %. Significant (p < 0,01) were changes in all 
indicators except for folds on the anterior wall of the abdominal cavity  
(t = 2,55 < tcr). Conclusion: thus, large decrease in skin-fat folds was 
recorded in the group participating in the Pilates system in comparison 
to the control group. 

Key words: correctional and improving technologies, people of 
mature age, women, Pilates system.

Introduction
The formation of a healthy lifestyle of modern man 

in recent years is marked by the special attention of 
scientists in this field and the study of the peculiarities 
of the implementation of remedial health technologies 
on persons of mature age [2; 6; 8; 9]. As a result of 
innovative development of these systems and methods of 
physical education, a special direction of health effects on 
a person was created, which was called «mental fitness», 
«smart body» or as it is called abroad, « Body & Mind» 
[4; 5; 7; 12 ].

Nowadays, there is no doubt about the possibility of a 
positive effect of exercise on physical and mental health, 
improving the cardiovascular, respiratory, hormonal 
systems, improving its physical qualities, prevention 
and correction of the physique of middle-aged women 
to improve their well-being and active life [1; 2; 5; 6]. In 
conditions of deteriorating ecology, constant stress and 
hypodynamics, the struggle for human health becomes 
an important factor that determines life in modern 
conditions [4; 10; 13]. An important role in this fight is 
given to health programs of physical culture (fitness), 
designed to meet the needs of different age groups and 
segments of the population. [5; 6; 9; 10; 13].

To date, there are about two hundred types of 
recovery programs. Conventionally, they can be divided 
into two main directions: western and eastern, which 

are based on differences in the mentality of people, 
their ideologies, which generally determine national 
characteristics [3; 4; 6; 7; 10]. Mental fitness includes 
a system of Pilates exercises, based on the inseparable 
body and mind connection and created about a hundred 
years ago by German doctor, trainer and athlete Joseph 
Pilates. [1; 3]. At the end of the last century, the method 
of J. Pilates was revived and modernized. The initial base 
of this system was only 34 exercises, while now there are 
about 500.

However, it should be noted that most of the 
literature and methodological developments on Pilates 
are descriptive and do not reflect all the complexity and 
versatility of the possible impact on various body systems 
[1; 3; 5; 11]. Herewith, there is no objective evidence of 
the positive impact of this system on the correction of the 
physique of middle-aged women to improve their well-
being and active life. This fact determines the theoretical 
and practical significance of the topic of this study for the 
development of the system of physical culture.

Material and research methods
The aim of the work is to study the influence of 

the Pilates system on the correction of the physique of 
middle-aged women to improve their well-being and 
active life. The task of the study: to determine the course 
of Pilates classes for the correction of the physique of 
middle-aged women. 
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Methods used: analysis and generalization of literary 

sources, anthropometry (to assess the physical deve-
lopment of middle-aged women [12; 14; 15]) and 
mathematical statistics. The thickness of the skin-fat 
folds was measured using an Accu-Measure caliper with  
0.2–0.3 mm accuracy: on the posterior surface of 
the right shoulder above the triceps; on the anterior 
surface of the upper thigh (in the middle of the outer 
surface); on the upper iliac crest; at the lower angle of 
the scapula; on the anterior wall of the abdomen, at a 
distance of 4–5 cm to the right of the navel; on the front 
surface of the shoulder; on the shin (vertical fold in the 
middle of the shin); on the front surface of the forearm  
(in its middle part).

Organization of study: pedagogical experiment 
consisted of its ascertaining and formative parts. 
100 women from 25 to 45 years old took part in the 
ascertaining experiment. The task of this stage of the 

study was to form experimental and control groups with 
the same level of physical preparedness (to obtain the 
most informative results of the main study). Within 
12 months (from September 2018 until August 2019) 
the women of the first group were engaged in a specially 
designed set of exercises from the Pilates system and 
another 20 people were trained by the standard basic 
and strength aerobics lessons used in the fitness club in 
Rivne [4; 13].

Results of the research
During the study, using the method of somatoscopic 

researches, we defined extent and character of fatty 
deposits. The research was conducted in two stages – at 
the beginning and at the end of the year. The physique 
of the women examined was assessed by skin-fat folds. 
Detailed calculation of the significance of differences in 
the values of skin-and-fat folds (further SFF) for 2 groups 
is presented in Table 1.

Table 1 – Significance of differences in the values of skin-and-fat folds in women of the experimental and control groups

 SFF (mm)

Experimental group Control group

Before the 
experi-ment

After the 
experi-ment

Significance  
of differences

Before the 
experi-ment

After the 
experi-ment

Significance  
of differences

At the lower angle of 
the scapula 17,55 ± 5,39 13,51 ± 3,75 t = 4,72

Р < 0,01 17,30 ± 4,16 16,44 ± 4,12 t = 3,87 
Р < 0,01

On the back of the 
shoulder 18,89 ± 5,07 15,57 ±3,94 t = 4,25 

Р < 0,01 19,22 ±2,37 18,15 ± 3,33 t = 4,14 
Р < 0,01

On the front of the 
shoulder 12,39 ± 4,52 9,73 ± 4,34 t = 3,85 

Р < 0,01 14,41 ± 4,24 11,31 ± 4,34 t = 5,29 
Р < 0,01

On the upper iliac 
crest 17,54 ± 5,58 14,95 ± 3,77 t = 4,91 

Р < 0,01 17,35 ± 3,93 16,25 ±4,12 t = 2,92 
Р < 0,01

On the shin 15,93 ±3,3 14,68 ±3,50 t = 5,8 
Р < 0,01 17,75± 4,04 17,54 ±3,25 t = 4,52 

Р < 0,01

On the front surface 
of the forearm 9,20 ±2,91 7,70 ± 2,36 t = 3,9 

Р < 0,01 9,66 ± 1,15 8,64 ±2,41 t = 3,78 
Р < 0,01

On the anterior 
abdominal wall 20,03 ± 6 15,81 ±5,2 t = 6,6 

Р < 0,01
19,88 ±

3,65 19,79 ±6,24 t = 2,55
 Р>0,01

On the thigh 19,06 ± 5,02 14,32 ±4,41 t = 4,6 
Р < 0,01 20,40 ± 2,63 18,35 ±4,93 t = 4,3 

Р < 0,01

tкp = 2,861

The results show that during the pedagogical 
expe riment, the value of skin-fat folds decreased 
significantly in both control and experimental groups. 
For the experimental group, the reduction in the 
size of skin-fat folds is significant (p<0,01) in all 

measurements, with the largest changes observed 
for skin-fat folds on the anterior abdominal wall  
(t = 6.6> t KP )), on the shin (t 5 = 8> t KP ), on the upper 
iliac crests (t = 4,91> t KP ) and on the thigh (t = 4,6 t KP ).
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Cumulative changes in the indicators of physical 
development of women in the control and experimental 
groups were ambiguous. Figures 1 and 2 are clear confirm 
that in the experimental group by the end of the study 
revealed significant changes in the size of skin-fat folds 
than in the control group. For example, skin-fat folds 

in the experimental group decreased from 21.5 % to 
6.5 %. Moreover, the biggest changes were observed at 
the lower angle of the shoulder blade – 21.5 %, on the 
anterior and posterior surfaces of the shoulder – 21.1 % 
and 18.5 %, on the anterior abdominal wall – 18.2 %. 

Fig. 1    The relative change in the indicators of skin-and-fat folds of the experimental group as a result of Pilates classes (n = 20)

Fig. 2     The relative changes in the indicators of skin-and-fat folds of the control group as a result of aerobics (n = 20)

In turn, in the control group, the biggest reduction 
in skin-fat folds was observed on the anterior surface of 
the shoulder – 20.2 % (t = 5.29> tup) and on the thigh – 
11.6 % (t = 4.3> tKp). All other changes ranged from 2.6 % 
to 5.9 %. Probable result (p<0.01) had changes in all 

indicators except the folds on the anterior abdominal wall  
(t = 2.55< tKp ).

Table 2 presents the differences in the size of skin-
fat folds after the experiment between the control and 
experimental groups. 
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Тable 2 – The degree of change in skin-fat folds after the experiment

Skin-fat folds, mm Experimental group Control group Significance of differences

At the lower angle of the scapula 13,51 ± 3,75 16,44 ± 4,12 T = 2,35 
р < 0,05

On the back of the shoulder 15,57 ± 3,94 18,15 ± 3,33 t = 2,23 
р < 0,05

On the front of the shoulder 9,73 ± 4,34 11,31 ± 4,34 t = 1,15 
р > 0,05

On the upper iliac crests 14,95 ± 3,77 16,25 ± 4,12 t = 1,05
р > 0,05

On the shin 14,68 ± 3,5 17,54 ± 3,25 t = 2,68 
р < 0,05

On the front surface of the forearm 7,70 ± 2,36 8,64 ± 2,41 t= 1,25 
р > 0,05

On the front wall of the abdomen 15,81 ± 5,2 19,79 ± 6,24 t = 2,19 
р < 0,05

On the thigh 14,32 ± 4,41 18,35 ± 4,93 t = 2,72 
р < 0,05

tкp= 2,021

The differences were significant (p <0.05) in the in 

the folds at the lower angle of the scapula (t = 2,25> t KP ),  

on the back of the shoulder (t = 2,23> t KP ), on the shin  

(t = 2,68 > t кp ), on the anterior abdominal wall  

(t = 2,19 > t кp ) and on the thigh (t = 2,72> t кp ). 

Thus, in the group that studied the Pilates system, 

there was a greater decrease in the size of skin-fat folds 

compared to the control group.

Discussion

Many researchers of innovative health-improving 

programs consider it appropriate to perform strength 

exercises to correct the physique, reduce skin-fat folds 

and circumferential dimensions [5; 7; 8; 9; 13]. Thus, 

according  to Ivliev B. K. [8] shaping classes help to reduce 

body weight, reduce the circumferential size in the first 

months of training. Similar results were obtained by 

Grebennikov A. I. and  Pshendin A. I. [6], Leonova L. V. [9],  

Makhova O. P. , Honyyants S. A. [10] and others. 

However, the Pilates technique, according to the results 

of our study, proved to be more effective in achieving 

these goals.

During the Pilates classes, women aged 25-45 had 

significant changes in the fat component: fat deposits 

decreased by an average of 16.1 %, while the reduction 

in circumferential sizeы averaged 2 %. Women engaged 

in the traditional program of conditioning training with 

aerobic and strength components, had skin-fat folds 

decrease by an average of 7.3 %, and volumetric body 

size by 0.84 %.

Conclusion

1. As a result of use of the experimental program, the 

skin-fat folds of women of experimental group decreased 

from 6,5 % to 21,5 %, moreover decrease in size of skin- 

fat folds is significant (p <0,01) in all measurements.    

2 In the experimental group, the biggest changes 

were observed in the skin-fat folds at the lower angle 

of the scapula – 21.5 %, on the anterior and posterior 

surfaces of the shoulder – 21.1 % and 18.5 % respectively, 

and on the anterior abdominal wall – 18.2 %. In turn, in 

the control group, the largest reduction in skin-fat folds 

was observed on the anterior surface of the shoulder – 

20.2 % (t = 5.29) and on the thigh – 11.6 % (t = 4.3).  

All other changes occurred in the range from 2.6 % 

to 5.9 %. Probable result (p <0.01) had changes in all 

parameters except the folds on the anterior abdominal 

wall (t = 2.55 < tkp).
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The article analyzes the dynamics of changes in the level of physical 
fitness of students of the first year of higher education (WHO) different 
years of study using the standards of annual assessment of physical 
fitness of the population of Ukraine. First-year university students 
(WHO) 2017–2019 years of study (n = 408; 408 boys) participated in the 
study. The age of the study participants was 17–20 years. They passed 
the following tests for physical fitness: 100 meters’ run; 3000 meters 
run; long jump from the spot; chin ups; 4х9 m shuttle test, sec.; forward 
torso bending from sitting position, cm. The analysis of the study 
indicated the weakest aspects of the physical fitness of student youth. 
It is found that more than 90.44 % of the first year students have low 
level of fitness, which is not satisfactory. It is found that the highest 
scores testified to the performance of forceful exercises (pull-ups on 
the crossbar). The results of the study analysis confirm the tendency to 
deteriorate the physical fitness of student youth. For the overwhelming 

number of students, the requirements of the annual assessment of the 
physical fitness of the population of Ukraine, as a method of controlling 
their physical fitness, are impossible. The results of the assessment 
of the students’ qualitative physical training showed that the vast 
majority of them were rated “unsatisfactory”. This indicates the need 
for improvement in the process of physical education of students, 
students developing a program on physical education with a focus on 
wellness orientation and physical self-improvement. Testing according 
to standards without taking into account the indicators of physical 
development do not help motivate students to further exercise. It is 
recommended to increase the volume of compulsory classes of students’ 
motor functioning at the cost of the following: usage of optional classes; 
physical exercises’ practicing in free time; everyday motor activity in the 
form of morning exercises and sport games.

Keywords: students, testing, level, fitness.

Introduction 
To date, the reduction of physical activity in 

schoolchildren and students is the result of an increased 
neuropsychological fatigue and the emergence of 
hypodynamics, which leads to a progressive deterioration 
of physical fitness. The decline in the level of physical 
training of students of higher educational institutions in 
recent decades has become permanent. In such a situation, 
the question of improving the level of physical fitness of 
students is particularly acute. Physical fitness is a set of 
motor abilities (to some extent the development of the 
basic physical qualities) and morphofunctional properties 
of the body, as a result of physical training. Physical fitness 
is the most important component of the life of students. 
Constant accounting of the results of physical fitness of 
students provides an opportunity for an effective process 
of assessing their physacal fitness.

The authors of the studies show a decrease in the 
levels of physical fitness observed in preschool, secondary, 
and higher educational institutions [1; 2]. It is important 
that it is in these age periods that motor activity is 
especially necessary, which contributes to: the soft flow 
of the processes of restructuring the functional systems of 
the body; physical development and formation of physical 
qualities necessary in the life of an adult.

It is proved that a large number of modern students 
entering higher educational institutions have an 
insufficient level of physical fitness [5; 9].

Analysis of researches of scientists who studied the 
dynamics of physical preparedness of students during 
the whole period of their study at the Higher Educational 
Institutions (HEI) states that the growth rate of their  
physical fitness indicators is significantly decreased  
[3; 4; 6; 7]. It is worrying that this trend is intensifying every 
year.

Our previous studies examined the levels of physical 
preparedness of HEI students [10; 11]. Our research 
confirms the tendency to reduce the level of general 
physical fitness of students, which is significantly 
associated with a low initial level of physical fitness of 
entrants.

Material and research methods
The purpose of the study was to analyze comparatively 

the level of physical fitness of the first-year students 
of higher educational institution (HEI) (2017–2019), 
according to the results of the State Testing. The study 
involved 408 first-year students of different specialties of 
higher educational institution (HEI) (n=408; 2017; 2018; 
2019 – 136 young men). The age of the study participants 
was 17–20 years. 
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YOUTH STUDENTS ACCORDING TO STATE TESTING RESULTS
V. Fotynyuk   
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During the testing, the general provisions and 
requirements for the tests were followed. All participants 
belonged to the main medical group according to the 
medical examination.

The study consisted of identifying and summarizing 
the data of comparative analysis of the levels of physical 
fitness of first-year students of higher educational insti-
tution of different years of study. The study was con-
ducted using the standards of annual assessment of 
physical fitness of the population of Ukraine to assess the 
level of physical fitness of students [8].

Physical fitness was determined by following 
exersises: speed exercise (running 100 meters), endu-
rance exercise (running 3000 meters), strength exercise 
(pull-ups on the crossbar), or speed-strength exercise 
(standing long jump), agility exercises (shuttle running 
4 x 9 m), flexi bility exercises (seated forward bend cm). 
All control exercises (tests) to determine the indicators of 
assess ment of physical fitness of first-year students were 
conducted in physical education classes in the main part. 
They are presented in Table 1 [8].  

Assessment of the level of physical fitness was carried 
out on the scale of results presented in Table 2.

Table  1 – Criteria for assessing students’ physical fitness

№ 
з/п Types of tests Gender

Standards, points

5 4 3 2

1 Uniform running 3000 m, min  ч 13,0 13,3 14,2 15,3

2 Pull-ups on the crossbar, times, or standing 
long jump, cm

ч 14 12 11 10

260 240 235 205

3 Running 100 m, s ч 13,2 14,0 14,3 15,0

4 Shuttle running 4 x 9 m, s ч 9,0 9,6 10,0 10,4

5 Seated forward bend, cm ч 13 11 9 6

Table 2 – Scale of tests results and standards for students (17-20 years) 

Points Level of physical fitness Assessment of the level of physical fitness

25–21 High Excellent

20–16 Sufficient Good

15–11 Average Satisfactory

10 and under Low Unsatisfactory  

Statistical analysis. The results of our research 
data were processed using the parameters of statistical 
and probable analysis. Student’s t-test was used to 
assess the statistical significance between the results. 
The null hypothesis was tested. The data generated by 
these sampling results belong to the set with the same 
distribution law. Statistical processing of these results was 
performed using a personal computer.

Results of the study
Indicators of physical fitness (PF) are considered the 

most important criteria for differentiated assessment 
of students in connection with their preparation for 
future employment and protection of the state. Physical 
fitness is justified by the high importance because its 
implementation leads to successfully strengthen health.

A comparative analysis of the physical fitness of 
first-year students of different years of study of the HEI  

17–20 years of male sex revealed reliably significant 
indicators that have a steady tendency to reduce all 
indicators on the performance of the types of tests 
presented in Table 3.

Following the dynamics of changes in the results 
of physical fitness of first-year students during  
2017–2019 in Table 3, it was found that these test 
indicators have statistically significant changes, from year 
to year decrease in all testing exercises, namely a large 
number of studies have a low level of physical fitness 
in the 3000 m running, shuttle running 4 x 9 m. A slight 
decrease with a low level of physical fitness is observed 
in pull-ups on a high crossbar, or standing long jump, 
running 100 m, at the same time, indicator of seated 
forward bend, which characterizes the mobility of joints, 
improves slightly at high level, but these changes are not 
statistically significant.
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Table  3 – Indicators of the dynamics of changes in testing the physical fitness of first- year students for 2017-2019

№ 
з/п Types of tests

Levels, points

High, % Sufficient,  % Average,  % Low,  %

5 4 3 2

2017 2018 2019 2017 2018 2019 2017 2018 2019 2017 2018 2019

1 Uniform running 3000 m, min 2.21 1.47 0.00 2.21 0.73 1.47 5.88 6.62 0.73 89.70 91.18 97.80 

2 Pull-ups on the crossbar, times, 
or standing long jump, cm 8.82 8.08 4.65 11.77 11.02 5.15 7.36 4.42 4.17 72.05 76.48 86.03 

3 Running 100 m, s 3.67 5.14 1.47 18.83 16.91 13.23 10.30 13.24 7.36 67.20 64.71 77.94 

4 Shuttle running   4 x 9 m, s 0,73 0.00 0.00 4.41 3.68 0.00 14.70 13.97 5.88 66.92 82.35 94..12 

5 Seated forward bend, cm 2.21 5.14 5.88 3.67 6.62 2.94 8.09 1.47 3.67 86.03 86.77 87.50 

Thus, the comparative analysis of the test results 
revealed the negative dynamics of the low level of physical 

training of first-year HEI students, which are presented in 
Table 4.

Table 4 – Dynamics of changes in testing the physical fitness of first-year students on the scale of test results and standard for 
students (17-20 years) 2017-2019

Total participants 136 136 136 408
Among 
them 

%

Among 
them 

%

Among 
them 

%
T. %

Among  them according to 
the level of physical fitness

2017 2018 2019 Among them according to the 
assessment of the level of physical 
fitness

2017 2018 2019

High 1 1 0 Excellent 0.74 0.74 0.00 0.00 

Sufficient 5 3 3 Good 3.67 2.20 2.20 1.47 

Average 26 20 10 Satisfactory 19.11 14.70 7.36 11.35 

Low 104 112 123 Unsatisfactory 76.48 82.36 90.44 13.96 

Mathematical analysis of the dynamics of changes in 
physical fitness on the scale of test results and standards 
during 2017-2019 in first-year students, we conducted at 
each level separately (high, sufficient, average and low). 
As a result of such calculation, we obtained tempiric 
for «high level» 0.00 %, «sufficient» 1.47 %, «average» 
11.35 %, and «low» 13.96 %. 

Thus, the obtained results of the comparative 
analysis indicate that during 2017-2019 there was a 
tendency to reduce the level of physical fitness of first-
year students who have a low level, which corresponds 
to the unsatisfactory assessment. Testing of physical 
preparedness allowed to investigate the level of 
development of basic physical qualities and to identify 
which ones are leading or lested.

Discussion
It is known that physical fitness is the result of human 

motor activity, is its integral indicator that reflects how 
the performing of physical exercises almost all organs and 
systems of the body come into interconnection.

The analysis of the results obtained complements the 
data of the authors [1; 8] about the low level of physical 
fitness in preschool, secondary, and higher educational 
institutions. All this takes place against the background 
of declining interest in PE lessons and a negative attitude 
towards physical education in general.

The obtained results indicate the importance of 
assessing the level of physical preparedness, expanding 
information about the peculiarities of the development 
of motor abilities. 



94

ISSUE 16, 2020

We agree with the authors [1] on the need for 
structural and functional analysis in assessing the level 
of physical fitness. The data also confirm the opinion 
that tests and methods of assessing the level of physical 
fitness of students do not meet the age, physical and 
functional characteristics [12].

Our data confirmed the results of the authors [3; 4; 
9] who studied the physical fitness of the students and 
expressed concern about the development of their level 
of physical fitness, which did not meet the regulatory 
requirements. Physical fitness assessment results 
showed that the vast majority of them were rated as 
«unsatisfactory.»

The results obtained are in addition to our previous 
research [10; 11] and the expansion of scientific 
information on the need to substantiate the tests and 
standards of the system of current control of students’ 
physical fitness.

Conclusions
The study found that the level of physical fitness 

of first-year HEI students according to the exercises of 
the standards of annual assessment of physical fitness 
of the population of Ukraine, have a low level, which 
corresponds to the unsatisfactory assessment. For the 
vast majority of students, test requirements as a method 
of monitoring their physical fitness are impossible.

We believe that the main factors of reducing the level 
of physical fitness of students are: a limited number of 
academic classes on physical education; lack of need for 
students in systematic exercise; low level of motivation of 
students to physical education; lack of interest in physical 
education in your spare time; deterioration of the health 
of students before entering the university; imperfection 
of the process of physical education in secondary school.
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In this article the state of solving the problem of forming the 
readiness of physical education teachers for extracurricular work was 
explored. Also, the attempts to identify the main structural elements of 
readiness based on systematization of references and own researches 
were made. The purpose of the study is to analyze the development 
of structural components of physical education teachers’ readiness 
for extracurricular work in pedagogical theory. Material and methods: 
the complex of methods was used for the research, such as theoretical 
analysis of scientific works, educational-methodical and special 
literature; systematization and generalization of the experience of 
specialists in the physical culture and sports; methods of mathematical 
statistics. Results: the analysis of scientific researches on the problem 
of formation of readiness for activity showed that there are different 
approaches to the interpretation of this process. Here it is possible to 
find a common feature: formation of readiness implies the presence 
of motivation, acquisition of knowledge, skills, practical experience, 

awareness of the role of vocational training, continual work on self-
improvement. Systematization of academic references sources on the 
problem of research allowed to determine the following components in 
the structure of physical education teacher›s readiness for extracurricular 
work: motivational, orientational, theoretical and practical, and 
personal. Each component has its own broad interpretation.  Formation 
of physical education teacher’s readiness for extracurricular work is 
occurred through the development, interaction and interconnectedness 
of all these components. Conclusions: it has been determined that 
physical education teacher’s readiness for extracurricular work is an 
integrated personal quality that has a multicomponent structure. Each 
component, in turn, has a wide range of features and requirements, 
the realization of which should be directed by professional training of 
specialists in higher education.

Key words: physical culture and sports, students, pedagogical 
activity.

Introduction
The state policy in the field of physical culture and 

sports at a time the intensive movement of Ukraine to 
European standards aims to ensure a healthy lifestyle of 
the population, maintaining a sufficient level of motor 
activity of people, involving various population groups 
to mass sports, supporting promising youth and ensuring 
their sports growth.

Physical education in school is aimed at achieving 
the common goal of basic general secondary education, 
which consists in the development and socialization of 
students’ personalities, the formation of their national 
identity, general culture, worldviews, ecological style of 
thinking and behavior, creativity, research and life skills, 
abilities for self-development and self-learning in the 
conditions of global changes and challenges [7] .

According to V. V. Savitska, the versatile training 
of a new generation of specialists with a high level of 
professionalism has become a leading task of higher 
education institutions today [8].

The problems of professional training of future 
specialists in physical culture and sports in modern 
conditions are caused by the need to overcome the 
contradictions that arise between the requirements of 
modern society for the professional training of future 
specialists and their qualifications. After all, the weak 

organization of mass-physical culture work at the place 
of residence, low level of teaching physical education 
in schools and institutions of higher education of 
different levels of accreditation, insufficient attention to 
theoretical training has led to the fact that students lose 
interest in physical culture, there is no motivation for a 
healthy lifestyle.

Material and research methods
The purpose of our study was to analyze the 

development of structural components of the readiness of 
physical education teachers for extracurricular activities in 
pedagogical theory. To achieve this goal it is necessary to 
perform the following tasks: to analyze the developments 
of domestic and foreign scientists on this problem; clarify 
the essence of the concept of «readiness of physical 
education teachers for extracurricular activities»; highlight 
the components of the readiness of physical education 
teachers for extracurricular activities.

In the study we used the following research methods: 
theoretical analysis of scientific works, educational-and-
methodical and special literature, systematization and 
generalization of the experience of specialists in the field 
of physical culture and sports; methods of descriptive 
statistics (random sampling statistics) and methods of 
verification of statistical hypotheses (Student’s parametric 
t -criterion) [9; 12].

STRUCTURAL ACCENTS OF TEACHERS’ READINESS  
FOR EXTRACURRICULAR WORK

L. Chaly, S. Mamchur
Rivne State Humanities University, Rivne, Ukraine 
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Research results
Conceptual provisions on the formation of readiness 

of future physical education teachers for pedagogical 
activities are given in the Laws of Ukraine «On Education» 
(2017), «On Higher Education» (2014), the resolution 
«On approval of the State Target Social Program for 
the Development of Physical Culture and Sports for the 
period up to 2020» (2017), the National Strategy for the 
Development of Education in Ukraine for the period up 
to 2021.  

A powerful cohort of scientists investigated the 
problem of forming the readiness for pedagogical activity.  
Among them: K. M. Durai-Novakova, M. I. Dyachenko, 
L. О. Kandibovich, N. V. Kuzmina, G. S. Kostyuk, О. М. Leontiev, 
Yu. V. Pelekh, K. K. Platonov, V. О. Slastionin, L. P. Sush-
chenko, D. N. Uznadze, O. V. Phil and others.  

Scientists and researchers in the field of pedagogy 
and psychology are confident that the main basis of any 
activity is a person’s readiness to implement it. According 
to L. E. Horonzhevskyy, the purpose of preparing future 
physical education teachers for extracurricular work is 
to achieve a state of appropriate readiness [11]. In our 
study, we will consider the readiness of physical education 
teachers for extracurricular work as an integrated quality 
of personality, which is marked by positive motivation for 
professional activities in extracurricular time and includes 
a set of theoretical, methodological, psychological and 
pedagogical knowledge, practical skills and abilities to 
organize such activities.

To solve the problem of forming the readiness of 
physical education teachers for extracurricular work, it 
is necessary to identify the components of readiness for 
teaching.

S. V. Harkusha notes that the number and content 
of components in the readiness structure depends on 
the direction of the study. The author argues that almost 
all scientists distinguish the motivational-and-target 
component, content-and-operational (other names: 
content-activity, procedural-activity), evaluation (other 
options: evaluative-and-regulatory, evaluative-and-
effective). Depending on the peculiarities of psychological 
and pedagogical activity, it is possible to include 
emotional-volitional, psychophysiological (L. Kondrashova, 
G. Trotsko), integral (O. Pekhota), creative (S. Vorobyova, 
S. Litvinenko), etc. in the structure [3].

Readiness to organize extracurricular activities 
is connected with professional readiness as partial 
with general. This dependence allows us to structure 
the readiness of a physical education teacher for 

extracurricular work on the same characteristics as 
professional readiness, but taking into account the 
peculiarities of extracurricular activities.

The motivational component , which in the opinion 
of most scientists is decisive, contains the following 
components: understanding, awareness of their task 
in future professional activities; interest in pedagogical 
activity, physical culture and sports; positive attitudes to 
work at school, love for children, empathy; responsibility 
for the quality of their work, the pursuit of success and 
recognition.

V. Zdanyuk notes that the system of needs, interests, 
motives, constituting the motivational sphere of perso-
nality, is the basis of the motivational component of 
readiness of future teachers of physical culture [5].

The content of the motivational component 
of the readiness of physical education teachers for 
extracurricular work, we understand in the following: 
the attitude of the future specialist to extracurricular 
activities, the need to use the reserves of extracurricular 
work to achieve the tasks of physical culture and sports, 
the desire for use with the maximum return of all possible 
means to improving the health of children, setting for a 
high result.

The motivation required throughout the career is 
evident in each pedagogical situation, determines the 
style of behavior of the teacher, especially in difficult 
situations.

The basis of the motivational component is the system 
of personal values, professional outlook, perception of 
norms and conditions of future activity. With regard to 
extracurricular work, the physical education teacher 
needs to realize that pedagogy in this case is gaining 
other characteristics, because it goes beyond the gym 
and stadium. 

The principles of teaching and education also require 
rethinking, because the nature of communication 
between teacher and student in extracurricular activities 
should be different from while in the classroom. In 
extracurricular work, the teacher has the opportunity to 
reveal his students from other sides, this requires high-
quality preparation for this role.

The future specialist must know the characteristics 
of future activities and correlate his personal capabilities 
(innate and acquired) with professional requirements.

To diagnose the values to which a person aspires, and 
those qualities through which it is possible to achieve this, 
we used the method of M. Rokich. Students were offered 
to independently, thoughtfully rank two lists of values 
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(eighteen positions each) and to decipher the formed 
hierarchy by key, that is, to determine the qualities that 
are most valuable in a personal sense. 

This test cannot be quantified, it is possible only to 
track the placement of values that reflect the attitude to 
work and the desire for fruitful professional activity, in 
the general order.

We assessed the desire for professional self-reali-
zation according to the following scheme: if a student 

placed the values of professional self-realization in the 
range from 1 to 4 positions, it indicates a high level of 
interest in professional training; if from 5 to 7 positions – 
average level; from 8 to 10 – basic level and from 11 to 
16 – low level (Table 1). 

Thus, we can track changes in the number of students 
belonging to groups with different levels of interest in 
professional self-realization. 

Table 1 – Scale of conformity of the value of professional self-realization and levels of readiness of future teachers of physical 
culture for extracurricular work

Values of professional self-realization 
according to the method of M. Rokych 

Interval of placement of values of professional self-realization 
in the ranked list of values of the person

Levels of formed
readiness

Maximum use of their capabilities, 
strengths and abilities,  

interesting work

11–16 low

8–10 base

5–7 average

1–4 high

The experimental study of the value of professional 
self-realization was conducted within the theme «Ways to 
improve the training of physical culture», which is registered 
in Ukr INTEI (state registration number 0116 U 005225, 
code thematic headings 77.03.17) of the Department 
of Theory and Practice of Physical Culture and Sports of 
Rivne State Humanities University. Students of the Stepan 
Demyanchuk International University of Economics and 
Humanities, Rivne State University of Humanities, and Lesia 
Ukrainka East European National University specialty 014 
«Secondary Education (Physical Culture)» with a Bachelor’s 

degree, took part in the survey. Control (n = 83 persons) 
and experimental (n = 81 persons) groups were formed. 
Statistical data processing was performed using methods 
of descriptive statistics (random sampling statistics) and 
methods of verification of statistical hypotheses (parametric 
Student’s t -criterion).

Our study found that in the first year there was no 
statistically reliable difference between the average 
arithmetic value indicators of professional self-realization 
among students of the control and experimental groups 
(8.94 + 0.41 and 8.46 + 0.43, respectively) (Table 2). 

Table 2 –  Dynamics of value indicators of  professional self-realization of future physical education teachers for extracurricular work

Value indicators of professional self-
realization

Control group,
n=83

Experimental group, 
 n=81 tрозр

P tкр

M+m D M+m D

At the beginning of the experiment 8,94+0,41 3,77 8,46+0,43 3,87 0,80 0,05 1,972

At the end of the experiment 8,31+0,43 3,95 7,00+0,40 3,58 2,23 0,05 1,972

tрозр
1,04 2,49

P 0,01 0,01

tкр
1,972 1,972

Processing of test results upon completion of the 
research allows to state significant changes between the 
values indicators of professional self-realization before 
the beginning and after graduation from students of 
the experimental group (8.46 + 0.43 and 7.00 + 0.40, 
respectively). 

Similar indicators in the students of the control group 
did not change significantly: at the beginning of the 
experiment – 8.94 + 0.41, at the end – 8.31 + 0.43.

Thus, in the process of professional training in a higher 
education institution there is an opportunity to influence 
the formation of students’ value orientations.
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Discussion
Theoretical analysis of the psychological and 

pedagogical literature has shown that the formation of 
readiness is an important basis for professional activity. 
G. M. Alekseeva highlights different types of readiness 
depending on different activities. The scientist claims that 
readiness is based on a general pedagogical basis (is a 
part of professional readiness for teaching). The readiness 
is special (according to the specifics of a particular type 
of activity) and individual, because each has its own 
level of training and personal style of work. Therefore, 
it is necessary to allocate in structure of readiness both 
components common to all types of pedagogical activity, 
and special [1].  

The work of M. V. Karchenkova is important for 
our study. In this work, she defined the readiness of a 
physical education teacher for professional activity as an 
integrated multileveled personal formation that includes 
theoretical knowledge, practical skills, motivational and 
value orientations, professionally significant abilities 
and personal qualities, physical and psychophysiological 
fitness, activity in the field of physical culture [6].

Other scientists, in particular L. N. Kulikova, distinguish 
two groups of components in the structure of readiness, 
which are the professional characteristics of readiness and 
the personal qualities of the future specialist. K. M. Duray-
Novakova determines five components in the structure of 
readiness - motivational, orientation-cognitive, emotional-
volitional, operational-active, and institution-behavioral. 
R. D. Sanzhayeva in the structure of readiness distinguishes 
such components - motivational, orientation, operational, 
volitional, evaluation components. B. S. Tropak and 
I. V. Sheludko divide readiness into the following compo-
nents: theoretical, practical, psychological.

S. O. Skvortsova divides readiness into theoretical and 
practical. The generalized ability to think pedagogically, 
which implies the presence of analytical, prognostic, 
design and reflexive skills, is the content of theoretical 
readiness. These skills are complex in their structure, and 
most of them can be submitted as a composition of lower-
order skills. The author interprets the practical readiness 
of the future teacher to conduct lessons as an experience 
of applying the components of theoretical readiness in 
practice: through imitation of future pedagogical activity 
during role-playing games, through project activities on 
solving methodological problems, during pedagogical 
practice [10].  

The content of the theoretical component of the 
readiness of a physical education teacher for extracur-
ricular activities is knowledge of the forms and methods 
of extracurricular health-and-educational work in 
comprehensive educational institutions.

The practical component of readiness involves the 
formation of professional skills. We are investigating the 
process of training a physical education teacher, so be 
sure to consider the development of general pedagogical 
and special abilities, including motor (B. M. Shiyan, 
V. G. Papusha). The following requirements are set for a 
specialist in physical education: to know the content of 
normative-legal documents in the field of physical culture; 
know the structure of the governing bodies of physical 
culture; be able to provide first aid; know the sanitary 
and hygienic standards of physical education classes; be 
physically prepared at a sufficient level for active training; 
possess the methodology of conducting classes with 
people of different ages, different physical development; 
have methods of control over the process of physical 
education; know the patterns of development of physical 
qualities and the formation of motor skills; know safety 
precautions [4, p. 45].

The pedagogical activity of a teacher is the perfor-
mance of certain pedagogical functions. They are divided 
into two groups. The first group includes orientation, 
development, mobilization and information functions. 
To implement these functions it is necessary to develop 
didactic, academic, communicative abilities of students. 
The second group of pedagogical functions usually includes 
constructive, organizational, communicative, and gnostic 
functions. Groups of pedagogical skills are defined by 
analogy with pedagogical functions

Functions of a physical education teacher in extracur-
ricular work, according to A.A.Vasilkov envisage: manage-
ment of extracurricular work in physical education; 
cooperation with a form-masters, subject teachers and 
the organizer of extracurricular activities in the school; 
organization of sports associations of students and training 
of school teams in sports; planning and conducting 
sports and health improving events; support of business 
relations with public organizations and parents of students  
[2, p. 268].

Thus, the practical component of the readiness of a 
physical education teacher involves the formation of the 
most significant groups of teacher skills necessary for the 
organization of extracurricular work.
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Based on the studied sources, we distinguish the 
following groups of skills of physical education teachers of 
extracurricular activities: 
• gnostic – use of educational and reference literature, 

analysis of additional scientific sources, understanding 
the essence of educational material, establishing 
links between new and previously studied material, 
founding interdisciplinary relationship, formation 
of tasks and goals, analysis of working and learning 
conditions of students, study of best practices and its 
implementation, analysis of the causes of mistakes and 
failures of students and their own;

• design (prognostic) – planning extracurricular work 
in general, development of plans for specific classes, 
use of various forms of organization of education and 
upbringing, anticipation of possible mistakes and 
difficulties in work, forecast the use of certain methods 
and means in each pedagogical situation, taking into 
account the psychology of extracurricular team; 

• constructive – knowledge of the peculiarities of 
extracurricular work at school, appropriate structuring 
of classes according to the level of mastering the 
material, the use of various learning technologies, the 
ability to build and rebuild extracurricular activities, 
taking into account the specifics of classes; 

• organizational – management of own behavior, 
rational distribution of the time, self-control, expedient 
distribution of time on various types of works in structure 
of employment, management of children’s collective, 
control of student’s activity and correction of the 
performed work, observance of the set requirements; 

• communicative – creating a positive atmosphere of 
extracurricular activities, constructive communication 
with colleagues, parents of children, cooperation 
with each student, friendliness in relationships, 
conflict prevention, establishing contacts with various 
institutions and organizations, fluency in the state 
language, correct attitude to students’ actions;

• research – taking into account the individual 
characteristics of students, finding approaches to each 
child.

A number of scientists divide the personal component 
separately into the following aspects: psychophysiological, 
cognitive, volitional, moral, emotional, reflexive, creative, 
physical, and so on. We agree with this position and 
consider the personal component of physical education 
teacher’s readiness for extracurricular work as a combi-
nation of the above-mentioned parts. Thus, in the 
formation of the personal component we pay attention to 

the following components: memory, operational thinking, 
emotional stability, poise, self-confidence, activity and 
mobility of nervous processes, interest, pedagogical 
thinking, endurance, persistence, self-mobilization, inde-
pen dence, organization, flexibility of behavior, balance in 
any situation, self-discipline of the teacher, adequacy of 
reaction to criticism , sensitivity, kindness, love for children, 
ability to improvise, breadth of imagination, originality in 
the organization of educational process, new format of 
relations with students, colleagues, parents, reflection.

Summarizing the powerful scientific-and-reference 
material on the problem of our study, we define in the 
structure of readiness of a physical education teacher for 
extracurricular work the following components: motiva-
tional, theoretical, practical, personal. Each of these 
components, in turn, has a broad interpretation.

The formation of the readiness of a physical education 
teacher for extracurricular activities occurs through the 
development, interaction and interconnectedness of all 
these components.

Conclusions
1.  Analysis of literature sources and scientific publications 

has shown that the issue of formation of readiness is 
the subject of many scientific studies, but there are 
some differences in structuring and interpretation. It is 
possible to identify a common feature: the formation 
of readiness involves the presence of motivation, 
knowledge, skills, abilities and practical experience, 
awareness of the role of training, constant work on 
self-improvement.

2.  All participants in the educational process in a higher 
education institution need to realize the importance 
of equal formation of all components of readiness for 
future activities in the chosen specialty.

3. Based on the analysis of psychological and pedagogical 
literature sources, taking into account the specifics 
of extracurricular work in secondary school, we 
determined that the readiness of a physical education 
teacher for extracurricular work is an integrated quality 
of personality with a multicomponent structure. Each 
component, in turn, has a wide range of features and 
requirements, the implementation of which should be 
aimed at training professionals in higher education.
Further developments are needed to find rational 

ways to form readiness, responding quickly to the changing 
conditions of the educational process.

Conflict of interest. There is no conflict of interest with 
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The substantiation of the peculiarities of training loads planning 
during the micro and mesocycles of elite judo athletes. Methods. Two 
hundred and 13 judo athletes. Athletes’ age x  = 18,2; S = 1,7 years. 
The execution of the SJFT followed the original recommendations 
by Sterkowicz (1995). Data are presented as mean and standard 
deviation, and 95% confidence intervals. Results. Manifestation of special 
working capacity is cyclical. Thus, the best indicators of the performance 
are noted in the postmenstrual and especially in the postovulatory 
phase. During menstrual, premenstrual, ovulatory phases the indicators 
of special working capacity decline. According established  changes in 
the manifestation of the special working capacity of elite judo athletes, 
depending on their hormonal status, we proposed the following 
structure of a basic mesocycle: microcycle I (retracting), aimed at the 

development of endurance in the aerobic work; microcycle II (impact) – 
the development of special endurance; microcycle III (recovery) – restore 
athletes the physical and mental state; microcycle IV (impact) – the 
development of speed capabilities, endurance in the anaerobic work; V 
(recovery) – ensure optimal conditions for the restorative and adaptive 
processes of the athletes body. Conclusions. It was determined 5 variants 
of structure microcycles, differing in the ratio of the types of training,  the 
orientation of the training sessions, the magnitude and intensity of the 
load, the means of the training process in accordance with changes in the 
special performance of athletes in different phases of the menstrual cycle 
are determined.

Key words: female athletes, judo, performance, menstrual cycle, 
mesocycle training.

Introduction
Construction of the training process of highly 

qualified athletes, improving its quality and efficiency has 
always attracted the attention of domestic and foreign 
specialists [1; 8].

Quite a lot of theoretical and experimental material 
for solving this problem has been accumulated in judo [3; 
10]. At the same time, the issues of scientific substantiation 
of the construction of the training process of athletes 
of this specialization, in particular the construction and 
content of its micro- and mesostructure, remain without 
due attention .

Traditionally, the training process of highly qualified 
athletes who specialize in judo is mainly based on the 
generally accepted method for men. In the process of 
training female athletes, do not take into account the 
morphological, functional and psychological characteristics 
of the female body, reserves to increase the special 
performance of their body, which negatively affects the 
health and, consequently, the sports result [3; 4; 5].

In this regard, a promising direction for solving the 
problem of the specifics of sports training of women 
specializing in judo is a scientific justification for the 
peculiarities of building the training process of athletes 
of this specialization in micro- and mesocycles of the 
preparatory period of the annual training cycle.

Material and research methods
The aim is to substantiate the content of the training 

process in the basic mesocycle of the preparatory period 
for highly qualified athletes who specialize in judo. The 
study involved 13 highly qualified athletes specializing 
in judo, with menstrual function within the physio-
logical norm. The average age was x = 18.2; S = 1.7 years,  
body length x = 163; S = 1.6 cm.      

We used methods: analysis of scientific sources, 
pedagogical testing. Special workability was analyzed 
on the basis of specific loads of judo anaerobic 
orientated (Special judo Fitness test (SJFT) [11]) in 
the natural conditions of training athletes. Descriptive 
statistics were used to process the obtained data. 
Calculated the mean value of the indicators (X),  
root mean square deviation (S), the error of selecting 
the mean value (mx). Statistical reliability P = 95 % was 
accepted (error probability 5 %, i.e. significance level  
p = 0.05).

Results of the research
In the last decade, the notion of the specifics of 

women’s sports training has significantly expanded, which 
determines the possibility of more thorough and detailed 
development of ways to optimize the training process  
[2; 7]. It is shown [4; 6] that changes in hormonal status 
and, consequently, changes in neurohumoral regulation 
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of somatic and physiological functions of the body`s 
systems cause cyclic changes in the special performance 
of athletes, the speed of their post-loading recovery, 
which should be taken into account when planning 
training loads in micro- and mesocycles of their training. 
Therefore, in order to identify the necessary criteria 
for the differentiation of training loads depending on 
the cyclic changes of hormonal state in the micro and 
mesocycles of training, we conducted a survey of the 
special workability of 13 highly qualified female athletes 
who specialize in judo. Special performance and urgent 
adaptive reactions were analyzed on the basis of specific 
loads of judo of anaerobic (SJFT test) orientation in the 
natural training conditions of athletes who specialize  
in judo.

It was found that the special workability of 
athletes changed in different phases of the menstrual 
cycle. Thus, the analysis of the dynamics of special 
workability, presented in Fig. 1 showed that during 
the performance of anaerobic exercise loads the best 

indicators of special workability in the postmenstrual  
(SJFTindex – X = 12.3; mx= 0.3) and post-ovulatory  
(SJFTindex – X = 12.0; mx= 0.2) phases were obtained, more 
work was done, the best indicators of the number of 
repetitions of high-speed exercises were obtained.         

The study found that the work of anaerobic 
nature in the menstrual phase was characterized by a 
reliable (p <0.05) decrease in the number of throwing 
movements of the SJFT test (X= 111.8; mx= 2.9 and  
X = 24.8; mx = 0.6, respectively), indicating a decrease 
in speed and coordination capabilities of athletes  
who specialize in judo. 

Testing data in this phase of the menstrual cycle 
showed reliably (p<0.05) he lowest indicators of special 
workability (SJFTindex – X = 12.9; mx= 0.3). 

Also reliably (p<0.05) decreased indicators in the 
premenstrual phase (SJFTindex – X = 12.7; mx = 0.2).  
In the ovulation phase, during the operation of anaerobic 
orientation, the number of throwing movements 
significantly decreased (p<0.05) to X = 25.3; mx= 0.4.

 

Fig. 1  Indicators of special workability of athletes specializing in judo, according to the SJFT test in different phases of the 
menstrual cycle:

   − SJFTindex;  − number of throws;
 * − the difference is statistically significant at р < 0,05

The presented data are taken into account when 
constructing the training process in the basic mesocycle 
of the preparatory period of training of highly qualified 
athletes who specialize in judo.

The content of loads in the basic mesocycle 
developed by us (on the example of the 28-day menstrual 
cycle) of the preparatory period of training of athletes, 
which consisted of five microcycles (Table 1), included the 
following.

In the first, retracting, microcycle (3−6th days of a 
menstrual cycle – a menstruation phase) we recommend 
a consecutive increase of work. We believe that the 
predominant focus of this microcycle is endurance during 
aerobic work, this will create functional preconditions for 
the next shock microcycle. The nature of the tasks involved 
in this microcycle was about to plan training sessions for 
small, medium and large loads. Intensity – from low to 
submaximal.
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Table  1 – The structure of the basic mesocycle of the preparatory period of highly qualified athletes specializing in judo

Microcycle Phase cycle
Focus of classes Load 

magnitude

Re
tr

ac
tin

g

days

I

days

1st 3 and endurance at work of aerobic character average

2nd 4 and endurance at work of aerobic character average

3rd 5th special endurance significantly

4th

II

6th endurance at work of aerobic character small

Pe
rc

us
siv

e

1st 7th 1 part – high-speed, 2 part - endurance at work of aerobic character average

2nd 8th complex great

3rd 9th endurance at work of aerobic character small

4th 10th 1 part – high-speed, 2 part - endurance at work of aerobic character average

5 th 11th complex significantly

6 th 12th endurance at work of aerobic character average

R

1 th

III

13th recreation -

2 th 14th endurance at work of aerobic character average

3rd 15th endurance at work of aerobic character small

Pe
rc

us
siv

e

1st

IV

16th 1 part – high-speed, 2 part - endurance at work of aerobic character average

2nd 17th endurance at work of anaerobic character great

3rd 18th endurance at work of aerobic character small

4th 19th complex significantly

5 th 20th complex significantly

6 th 21st complex small

7 th 22nd special endurance average

8 th 23rd endurance at work of anaerobic character great

9 th 24th complex small

10 th 25th special endurance average

R

1st

V

26th endurance at work of aerobic character average

2nd 27th endurance at work of aerobic character average

3rd 28th complex small

4th
I

1st endurance at work of aerobic character small

5 th 2nd endurance at work of aerobic character average

N o t e s :  I – menstrual phase of the cycle, II – postmenstrual, III – ovulatory, IV – post-ovulatory, V– premenstrual
                    R - recovery microcycle.

The second, percussive, microcycle coincides with 

7–12 days of the menstrual cycle. In this phase of the 

cycle, we propose to shift the main emphasis of training 

to the development of special endurance, it is also 

advisable to develop speed capabilities. The maximum 

amount of load in this microcycle falls on the 2nd and 

5th training days with a focus on increasing the means 

of special endurance. Based on the data obtained, it is 

established that these days the body of athletes is able to 

respond adequately and fully to the load.
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To develop special endurance, we used loads lasting 

4–8 minute. Repetitions of series were not less than 

6 (criterion of lengthening of loading – linear increase 

of heart rate during loading). Duration of rest – from 

5 to 3 minutes (criterion - lowering the heart rate to  

120–130 beats · Min-1). The intensity of the training loads 

occurred mainly in submaximal zone. To enhance renewal 

processes used classes of aerobic focus on 3–6 six days of 

microcycle that do not exceed the average and small size. 

Exercise intensity – low or moderate.

The third, restorative, microcycle corresponds to the 

ovulatory phase – the 13th-15th days of the menstrual 

cycle. The principles of compiling training tasks in this 

phase should be the most individual. It is advisable to use 

mainly aerobic exercises with light and medium loads.

The fourth, percussive, microcycle – 16-25 days of the 

menstrual cycle, which corresponds to the postovulatory 

phase of the cycle. This microcycle is characterized by 

a high total value of the training load (4 classes with a 

significant or large load), which is caused by a longer cycle 

duration – 10 days. The results of the research show that 

a significant increase in the total load and load intensity 

in this period will lead to a higher training effect, increase 

special workability. In this regard, in this microcycle, we 

planned classes with significant and heavy loads with 

an emphasis on the development of speed capabilities, 

endurance during anaerobic and aerobic work. To train 

speed - power qualities we used tasks with a lot of short 

repetitions, performed at maximum speed, and long rest 

pauses in such a sequence - acceleration not more than 

15 seconds, recovering from 40 sec to 2 min.  For the tasks 

of endurance development during the work of anaerobic 

nature, means with longer acceleration maximum from 

20 s to 3 min and reduced rest intervals were used. The 

percussive microcycle ends with recovery. 

Fifth, recovery, microcycle (premenstrual phase – 

26-28th days of the menstrual cycle, the first 2 days 

of menstrual phase). A fundamental feature of this 

microcycle is the restoration of physical and mental 

potential of athletes. Therefore, in this micro cycle, the 

training loads did not exceed the medium and small 

values. The basis of the program in this microcycle were 

training sessions of mainly non-specific nature.

Discussion

Based on the generalization of theoretical analysis 

data, which confirms the need to study the peculiarities 

of the construction of the training process of female 

athletes and the results of their own research, formulated 

provisions that became the basis for developing a basic 

mesocycle of the preparatory period of the training of 

athletes specializing in judo, the distinctive feature of 

which is the application of training sessions of different 

size, orientation and intensity 

Thus, during the study, the data of theoretical 

positions [3; 4; 6; 7] on the need to build a training 

process of qualified athletes, taking into account the 

biological cyclical functions of the female body, which is 

the main condition for maintaining health and increasing 

sports workability, were confirmed.

Conclusions 

The analysis of special scientific and methodical 

literature and advanced practical experience of training 

athletes specializing in judo indicates the need for 

scientific substantiation for the construction of the 

training process of athletes in this specialization, taking 

into account the biological characteristics of the female 

body.

The results of pedagogical testing show changes in 

the special workability of athletes who specialize in judo, 

in the phases of the cycle and are characterized by: an 

increase in special performance in the postmenstrual 

(SJFTindex – X = 12.3; mx = 0.2) and post-ovulatory phases 

(SJFTindex – X = 12.0; mx = 0,2), decrease in special workability 

in: ovulatory, premenstrual phase and especially in a 

menstrual phase: SJFTindex - X = 12,9; mx = 0.3 (p <0.05).           

The content of the basic mesocycle of the preparatory 

period of training of highly qualified athletes specializing 

in judo has been developed. Five variants of construction 

of microcycles are defined, which differ in the direction 

of training sessions, the size and intensity of loading, the 

means of the training process according to the special 

workability of sportswomen in different phases of a 

menstrual cycle .
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Objective: to prove the effectiveness of the technological 
approach of engaging students in the process of physical education 
to health recreational physical activity in improving the performance 
of their physical condition. Material: the study involved 123 girls and 
117 guys. Results: In the course of the experiment, the effectiveness 
of the technological approach of involving young people to wellness 
motor activity in the process of physical education was tested. It is 
established that the developed technology provides a significantly 
better (at the level of p<0.05 to p<0.001) result than the traditional 
implementation of the content of the current program in the following 
indicators: the level of expression at the end of the academic semester 
and year (current, final) indicators of physical condition, theoretical 
preparedness in the organization and implementation of health motor 
activity; the number of indicators that have improved during these 
periods; days missed on illness; the state, systematic and parameters 
of the student’s motor activity during extra-curricular time. These and 
initial control were implemented during a special sport and recreational 
event by competitive method, operative – at each session to assess 

the correspondence of physical activity to the student’s current 
capabilities. Conclusions: the differences in results found in the 
experimental and control groups of girls and boys were associated 
with unequal amounts of motor activity of well-being, which in the 
experimental group during the academic year was marked by an 
increase due to the involvement of students in such extracurricular 
activities and optimizing the content of their practical activities  in 
physical education achieved in experimental technology. At the same 
time, the low efficiency of engaging the students of the control group 
in the systematic health-promoting activity had a negative effect 
on the change of their physical condition. Testing of the designed 
technology during the second stage of the forming experiment proves 
its high efficiency in solving the set tasks, which allows to recommend 
the proposed development in the process of physical education of 
students.

Key words: educational technology, students, physical activity 
improving orientation, physical education.

Introduction
Motor activity has always been the most important 

link of the adaptation of living organisms to the 
environment and in the process of evolution, it was 
formed as a biological need of man along with the needs 
of food, water, self-preservation, reproduction.

Today, healthy motor activity continues to be the 
only effective tool that far exceeds the capabilities of 
traditional medicine in strengthening health, prevention 
and even treatment of the most common diseases, as 
well as providing solutions to such important tasks as 
improving the quality of professional activities and good 
rest [6]. At the same time, a positive effect in improving 
health is ensured only by certain parameters of the 
specified activity when used systematically [5].

In institutions of higher education (HEI) the regularity 
of physical activity of students is ensured by compulsory 
physical education classes, which according to the 
relevant regulations [7] take place once a week. However, 
this number of classes, even with optimal parameters, 
does not allow to achieve the necessary health effect, 
and thus cause the need for additional motor activity 
in extracurricular time [1; 3]. Given the priority of 
homework, other diverse interests that are not related to 
this activity, the reality of its systematic implementation 

is determined solely by the corresponding motivation of 
the student [2].

At the same time, there are almost no studies [4] 
aimed at developing technologies for involving HEI 
students in systematic health-improving motor activity. 
Studies that provide for the widespread use of modern 
means of transmission and receipt of the necessary 
information in solving this problem are absent at all.

Purpose, tasks, material and methods
The aim is to prove the effectiveness of the 

technological approach of involving students in the 
process of physical education to health-improving motor 
activity in improving their physical condition. Research 
methods and organization. The following methods 
were used during the research: general scientific –
analysis, comparison, generalization; medical-biological 
(life sciences), pedagogical, mathematical-statistical. 
Researched: the experimental group (EG) – 48 girls and 
42 boys, the control group (CG) – 75 boys and 75 girls 
(Kamyanets-Podilsky National University named after 
I. Ohienko), who studied in the second year during the 
one-year forming experiment. EG were engaged in the 
designed technology, in CG physical education took place 
traditionally using the content of the current program of 
physical education in HEI.
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Results of the study
The use of the designed technology during one year 

contributed to a significant improvement in the indicators 
of general physical performance, somatic health and 
physical fitness of students of the second year of study.

Thus, in the EG of girls changes in the absolute value 
of total physical performance increased by an average 
of 25 % (p <0,05), while in CG for the same period the 
change was only 3.6 % ( p > 0,05), that is, testified the 
manifestation of the indicator at the previously achieved 
level.

At the same time, the latter showed the opposite 
tendency of changes in relative (per 1 kg of body weight) 
values of total physical performance  – they deteriorated 

by 1.3 % (p > 0.0 5), while in EG, on the contrary, improved 
by 13.6 % (p <0.01).

This result, given the absence of changes in the weight 
of girls in the experimental groups, in the first case showed 
an unfavorable trend, as weight gain outweighed the 
increase in physical performance, in the second, on the 
contrary  – more intense growth of the latter than girls.

When comparing the values of these indicators in the 
EG and CG of girls at the end of the school year, there 
were even greater differences between them (Table 1), 
which allowed us to conclude about the high and low 
effectiveness of the content of physical education in 
improving the specified component of girls’ physical 

condition during the second year training in the HEI. 

Table 1 – Change in physical performance indicators in research groups during the second stage of the forming experiment

Indicator

Re
se

ar
ch

 g
ro

up

At the beginning  
of the school year

At the end of the 
school year Change Certainty

differences, t

x 1
m x 2

m D x
(abs.)

D x
(%)

du
rin

g 
th

e 
ye

ar

at
 th

e 
en

d 
be

tw
ee

n 
EG

 
an

d 
CG

girls  (ЕГ– n=48, КГ – n=75)

Absolute physical  
workability

EG 753,0 65,2 1004,5 60,8 251,5 25,0 2,82* 2,32
*CG 765,3 69,5 794,2 67,1 28,9 3,6 0,3

Relative physical  
workability

EG 13,6 0,67 15,8 0,73 2,2 13,6 2,16* 2,12
*CG 14,7 1,15 13,4 0,84 -1,3 -9,8 0,92

boys  (ЕГ– n=42, КГ – n=75)

Absolute physical  
workability

EG 890,7 61,4 1218,5 57,3 327,8 26,9 3,9** 3,34
**CG 884,7 81,8 891,5 79,5 6,8 0,8 0,06

Relative physical  
workability

EG 13,7 1,12 18,4 1,29 4,7 25,7 2,76* 3,97
***CG 13,2 0,54 12,9 0,5 -0,3 -2,3 0,41

Similar differences were found in the research groups 
of boys and the peculiarity was only in growth rate: in the 
EG absolute values of total physical workability increased 
by 26.9 % (p<0.01), in CG – only by 0.8 % (p > 0.05), i.e. 
showed, respectively, a significant improvement in the 
indicator and its manifestation at the achieved level 
(Table 1). 

Regarding the relative values of physical workability, 
their increase in EG by 25.7 % (p <0.05) and decrease in CG 
by 2.3 % (p > 0.05) against the background of stabilization 
of body weight in the first group and a significant increase 
of body weight in the second group allowed to draw the 
same conclusion as in the case of girls.

When comparing the values of these indicators at 
the end of the school year, the difference between them 

was noted at the level of p<0.01 to p<0.001 in favor of 
EG boys, which reasonably showed the high efficiency of 
the developed technology in solving the task of improving 
the overall physical workability of second-year students 
and the inefficiency of traditional organization and 
implementation of the content of the current program of 
physical education in the HEI.

Certain features (Table 2) marked somatic health, as 
another component of the physical condition, during the 
experiment. 

Thus, the number of school days in which EG of girls did 
not attend classes due to illness, for the period September-
June was, on average, 4 ± 0.28, while in CG –three times 
more, namely 12 ± 0.29 days (p<0,001).
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Table 2 – The number of missed days of the school year due to 

illness in the research groups during the second stage 
of the forming experiment

Gender Research 
Team

Indicator Value Reliability of 
difference, tx m

Girls
EG 4 0,28

19,85***
CG 12 0,29

Boys
EG 6 0,42

15,85***
CG 14 0,28

The boys obtained a similar result, but with the 
following differences: in EG the number of days missed 
due to illness was 6 ± 0.42, in CG – more than twice as 
much – 14 ± 0.28 ( p <0,0 01 ). In other words, girls and 
boys, in which motor activity with  improving orientation 
during the second semester in the first year and third 
and fourth semesters in the second year of study was 
provided with experimental content of practical classes 
and theoretical and methodological training in physical 
education, there were much better somatic health than 
their classmates, whose motor activity during classes 
involved the traditional organization and implementation 
of the content of the current program of physical  
education in HEI.

As for another component of the physical condition, 
namely the physical preparedness of students, here the 
changes in its indicators during the school year showed 
the following. In the EG of girls there was a significant 
improvement in all studied indicators, except for high-
speed endurance, the change of which showed only 
a tendency to improve – the result in the 100 m run 
decreased by 0.4 % (p>0.05). The largest increase (within 
11.9–31.5 %; from p<0.01 to p<0.001) was observed 
in static strength, general endurance, absolute muscle 
strength and flexibility.

In CG, the changes in these indicators differed 
from the following: only the value of the absolute 
muscle strength increased by 4.5 % in girls’ group, 
and the explosive strength of the muscles of the lower 
extremities by 2.3 % (p<0.05); at the same time, the 
value of the general endurance indicator deteriorated by 
6.7 % (p<0.001); other studied indicators were as at the 
previously achieved level.

Due to the different values of some indicators at 
the beginning, dynamics and increase during the year of 
physical fitness at the end of the experiment, significant 

differences were found between the results in EG and CG. 
These differences were that the values of all indicators, 
except for high-speed endurance, in girls EG were much 
better (at the level of p<0,01 to p<0,001) than in girls CG.

Analyzing the data obtained in the EG of boys, we 
found that during the school year, their overall endurance 
improved by 20.2 %, static strength endurance – by 15 % 
(p<0,001), flexibility – 17.1%, absolute muscle strength – 
7.3 % (p<0,01), explosive muscle strength of the lower 
extremities – 2,8 % (p<0,05). 

The CG showed a completely different dynamics of 
these indicators: all indicators, except for static strength 
endurance, were marked only by a certain tendency to 
change, as the latter were insignificant, i.e. allowed to 
conclude that the values of indicators at the previously 
achieved level.  As for the static strength endurance of 
the boys of this research group, it deteriorated by 25.3 % 
during the school year (p<0.001).

When comparing the values of indicators of EG and 
CG at the end of the experiment, we noted the advantage 
of the first over the second in all cases, except for high-
speed endurance, which in both boys groups was at the 
same level of development – the average result was  
14 ± 0.11 and 14, 2 ± 0.04 s (p>0.05) respectively. In other 
words, in the EG of girls and boys compared to CG were 
better results related not only to the number of indicators 
of physical fitness that improved significantly during the 
school year, but also related to the number of indicators 
that eventually reached much better values.

Differences in the results found in EG and CG of 
girls and boys were associated with different volumes of 
motor activity of health orientation, which in EG during 
the school year was increased due to the involvement of 
students in such activities in extracurricular activities and 
optimization of the content of their physical education 
classes achieved in experimental technology. At the 
same time, the low effectiveness of the involvement of 
CG students in the systematic motor activity of health-
improving orientation had a negative impact on the 
change in their physical condition, which is confirmed by 
the following data.    

Thus, according to the two criteria used, the 
experimental development was much more effective 
than that used in the CG of girls and boys in solving the 
problem of improving their physical condition by means 
of physical culture.
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Discussion

Preserving and strengthening the health of young 

people in the digital age is a priority for the development of 

the modern state. That is why, at the highest level, together 

with the creation of technologies of economic, political 

and socio-cultural development, appropriate technologies 

of involvement in health-improving motor activity should 

be formed and offered.

Since physical culture occupies a leading place in the 

systematic implementation of student recreational motor 

activity, to solve the problem, it is necessary to improve 

the process, considering the low motivation of students to 

the designated activity, that was revealed previously [8], 

is due to the insufficient formation of motiva tional factors 

(procedural and efficient components), as they are decisive 

in the manifestation of a certain activity. These components 

of motivation are formed in the course of physical and 

intellectual activity, so the improvement of the process of 

physical education should be comprehensive, that is, to 

concern its practical-and-theoretical and methodological 

components.

Conclusion

The effectiveness of the use of experimental 

technology is confirmed by changes in the level from 

p <0.05 to p <0.001 of the number of physical condition 

indicators (7 physical fitness, 2 and 1 related to general 

physical workability and somatic health respectively), 

which during the school year significantly improved: in 

EG of girls and boys there were 6 of them, while in CG –  

2 and 1, respectively, but with a simultaneous deterio-

ration of 2 and 3 indicators.

The number of indicators of physical condition, which 

at the end were marked by significantly higher values in 

a certain research group (in EG of girls there were 1,88; 

boys – 17; in CG - none ); others – practically did not differ 

in the experimental groups of girls and boys. Experimental 

technology is much more effective than the traditional 

organization of classes using the content of the current 

program of physical education of students.
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