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Organizational and managerial bases of activity of the 
Kharkiv Regional Sumo Federation

Ruslan Bairamov 
Anastasia Bondar

Purpose: to characterize the organizational and managerial bases for the activity of the Kharkiv Regional Sumo Federation. 

Material & Methods: the study analyzed the Charter of the Kharkiv Regional Sumo Federation, training programs on sumo, 
to assess the activities of the Federation a survey was conducted among residents of the Kharkiv region, 230 people took part 
in it from 17 to 55 years, the sample type is random, the sample calculation was carried out according to the standard meth-
odology, the SWOT analysis was used to assess the environment of the federation, 15 specialists from the sphere of physical 
culture and sports took part in it. 

Results: revealed that the public organization "Kharkiv Regional Sumo Federation" was registered in 2009 with the aim of 
promoting the development of sumo, acting on the basis of the Charter. In the Kharkiv region, 94 athletes are engaged in 
sumo, while 48.7% of the surveyed residents of the Kharkiv region consider sumo as an unpopular sport in our country, 76% 
of respondents are not interested in this sport at all, and only 4.3% are interested, while a low level of awareness has been 
revealed population of sumo in the region. 80% of respondents consider it necessary to develop sumo in the Kharkiv region.

Conclusions: the results obtained complement and expand modern scientific data on the development of non-Olympic 
sports, sumo development, methods of teaching sumo. The study determined the state of development of sumo in the Kharkiv 
region, the structure, activities of the public organization of physical culture and sports direction "Kharkiv Regional Sumo 
Federation" in accordance with the Charter. Surveys of ordinary citizens showed that, in the opinion of most of them, the Fed-
eration should intensify marketing activities, increase the number of broadcasts of competitions on television, create official 
websites of federations and clubs on the Internet. Estimates of experts confirm the opinion of citizens, the greatest opportu-
nities for the further development of the federation are opened by the popularization of sumo among the population and the 
expansion of the range of the federation itself, the improvement of quality and advertising of its services, as well as legislative 
changes. according to ordinary citizens and according to experts, the state should have the least impact on the development 
of sumo in our country and on the activities of the Federation. 
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Introduction

In recent years, in our country, along with other non-Olympic 
sports, sumo has been actively developing. This is facilitated 
by the activities of the Sports Committee of Ukraine and the 
creation of an extensive system of physical education and 
sports organizations in this sport led by the national federation. 
In their scientific works of A. Borisov (2013; 2016), E. Imas 
(2016), S. Matveev (2016), E. Savarets (2012) reviewed the 
history of non-Olympic sports and its modern structure, in 
the works of N. Dolbishevoy (2014; 2015; 2016) described 
the organizational structure, functions, activities of the gov-
erning bodies of domestic non-Olympic sports, N. Sereda 
(2015) studied the marketing activities of physical education 
and sports organizations with non-Olympic sports. However, 
among the works of modern authors there are no issues re-
lated to improving the management system of sumo in our 
country. It should be noted that only a few studies of domes-
tic scientists are devoted to sumo, in particular, G. Arzyutova 
(2000) studied the rules of sumo wrestling, S. Bezkorovainy 
(2018), S. Korobko (2004), V. Yaremenko, I. Malinsky, M. Ko-

los V. Shandrigos (2011) proved the effectiveness of the use 
of sumo elements in the physical education of students to im-
prove the health of students and meet their desire to engage 
in exotic sports. To popularize sumo among school-age chil-
dren, the authors of N. Smag, S. Korobko, A. Rebrin (2017) 
developed a variant module "Sumo", which is included in the 
"Physical Education Curriculum for General Education Institu-
tions, Grades 5-9" [5], in addition, the Ministry of Education 
and Science of Ukraine approved the Sumo program for youth 
sports schools (2014) [3], which presents the methodology 
of sports training of sumo players at different stages of sports 
training. Today, unfortunately, there are no normative docu-
ments of the state level, which determined the mechanism 
of interaction of all subjects of the sphere of physical culture, 
contributing to the development of sumo. 

Purpose of the study: to characterize the organizational 
and managerial bases for the activity of the Kharkiv Regional 
Sumo Federation.

Kharkiv State academy of Physical Culture, Kharkiv, Ukraine
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Material and Methods of the research

At the first stage of the study, the scientific and method-
ological literature on the history and development of sumo 
in Ukraine, the problems of international and domestic non-
Olympic sports, and sports management was analyzed with 
the aim of posing the problem of research and the formation 
of a scientific apparatus. At the second stage, statistical re-
ports were analyzed in the form of 2-FC and the Charter of 
the public organization "Kharkiv Regional Sumo Federation" 
to determine the state of development of sumo in the Kharkiv 
region and features of the federation’s activities. To identify 
the weaknesses and strengths of the federation’s marketing 
activities, a SWOT analysis was used; 15 specialists in the field 
of physical culture and sports took part in assessing the exter-
nal environment, including members of the Kharkiv Regional 
Sumo Federation, coaches, athletes, directors of youth sports 
schools, and teachers of the Kharkov State Academy of Phys-
ical Culture. To assess the activities of the Kharkiv regional 
sumo federation in the region, a sociological survey was car-
ried out among residents of the Kharkiv region, in which 230 
respondents aged 17–55 years old took part, the sample type 
was random, the calculation of the sample was carried out ac-
cording to the standard method of sociological research. At 
the third stage, the results are systematized and analyzed, the 
main conclusions of the research are formulated.

Results of the research

In modern sumo there are two directions: professional and 
amateur. Professional sumo (Ozu) exists only in Japan, where 
the main governing body is the Japanese Sumo Association 
(JSA). In all other countries of the world, amateur sumo is de-
veloping; for this, the International Sumo Federation (ISF) has 
been created with headquarters in Tokyo [10; 12].

The international sumo federation has more than 80 coun-
tries, the European sumo federation has about 30 countries. 
In Ukraine, sumo began its existence in 1999. The official 
status of the All-Ukrainian Sumo Federation was received in 
2001, and in 2013 the Federation received the status of a na-
tional one and today it has the full name Public Organization 
All-Ukrainian Public Organization Sumo Federation of Ukraine 
[8]. In addition, in our country, separate divisions of the na-
tional sports federation, including 22 regional and 3 city fed-
erations, are engaged in the development and popularization 
of sumo [7].

To obtain the status of a national, in the manner prescribed 
by law, the federation must fulfill certain qualification require-
ments, namely:

– develop sumo throughout the country;
– have membership in the International Federation, included 
in the list of the State Committee of Youth Policy of Sport and 
Tourism of Ukraine (now the Ministry of Youth and Sports of 
Ukraine);
– organize and conduct official international and all-Ukrainian 
competitions;

– availability of qualification personnel (athletes, coaches, 
judges and specialists with appropriate qualifications and 
work experience);
– availability of the necessary logistical and information base, 
organizational and methodological support [11].

The Sumo Public Organization "Kharkiv Regional Sumo Fed-
eration", which according to the register of public associa-
tions was registered in 2009, is engaged in the development 
of sumo in the Kharkiv region. In the Kharkiv region, 94 people 
are engaged in sumo, 50 of whom are members of a separate 
division of the national sports federation; 9 physical educa-
tion and sports workers conduct training sessions: 4 full-time 
coaches for sports, coaches, teachers, sports teachers and 5 
coaches of a separate division of the national sports federa-
tion, 1 of whom has the title of Honored Coach of Ukraine [2]. 
Among Kharkiv athletes are 11 members of the national sumo 
national team of Ukraine, champions and prize-winners of in-
ternational competitions.

Public organization "Kharkiv Regional Sumo Federation" 
(hereinafter referred to as the Federation) is a public organi-
zation founded on the basis of the commonality of citizens' 
interests for the purpose and purpose of the Charter [6]. The 
main purpose of the Federation's activity is to protect the le-
gitimate interests of its members and to promote the devel-
opment of sumo in the city of Kharkiv and the Kharkiv region. 
The Federation is a non-profit organization that is created and 
operates in accordance with the Constitution of Ukraine, the 
Law of Ukraine "On Public Associations", the Law of Ukraine 
"On Physical Culture and Sports", other laws of Ukraine and 
its own Charter. Members of the Federation may be citizens 
of Ukraine, foreigners and stateless persons who are legally 
in Ukraine who recognize the principles, objectives, directions 
and the Statute of the Federation, promote their implementa-
tion, pay membership fees.

The governing and supervising bodies of the Federation are 
the Conference, the Presidium, the Supervisory Board. The 
Federation officials are: the President of the Federation, the 
Vice-Presidents of the Federation, the Chairman and mem-
bers of the Supervisory Board. The supreme governing body 
of the Federation is the Conference, which is convened by the 
Presidium of the Federation at least once a year. An extraordi-
nary Conference is convened by the President of the Federa-
tion, the Supervisory Board or at the request of the majority of 
the Federation members.

The competence of the Conference of the Federation in-
cludes the solution of such issues as: adoption of the program 
of the Federation’s activities; amendments to the Federation 
Charter; election and recall of the Presidium and the Supervi-
sory Board; hearing and approval of reports on the activities 
of the Presidium and the Supervisory Board of the Federation; 
the decision to terminate the Federation, the appointment of 
a liquidation commission, the approval of the liquidation bal-
ance sheet; realization in accordance with the procedure es-
tablished by law the right of ownership to the property of the 
Federation

Bairamov, R. & Bondar, A. (2019), "Organizational and manage-
rial bases of activity of the Kharkiv Regional Sumo Federation", 
Slobozhanskyi Herald of Science and Sport, Vol. 7 No. 3(71), 
pp. 4-8, doi: 10.5281/zenodo.3371196.
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The governing body of the Federation, acting between con-
ferences, is the Federation Presidium. The Presidium of the 
Federation is elected from the membership of the Federation 
for a term of 5 years and is headed by the President of the 
Federation. The Presidium of the Federation consists of three 
people, ex officio the President of the Federation, two vice-
presidents of the Federation. The President of the Federation 
is elected from among the members of the Federation for a 
term of 5 years and heads the Federation Presidium.

President of the Federation during the rule, manages current 
activities and performs other functions, for example:

– concludes any transactions and contracts on behalf of the 
Federation;
– has the right to first sign financial documents;
– opens and closes accounts in banks; 
– by decision of the Conference, carries out the operational 
management of the property of the Federation, subject to re-
strictions that may be established by the Conference of the 
Federation;
– approves the staffing of the Federation;
– recruits and dismisses full-time employees of the Federation, 
and also concludes contracts with specialists to resolve is-
sues related to the activities of the Federation [6].

In accordance with its charter, the regional federation, like 
many other public organizations, is an independent organiza-
tion. However, she coordinates all her decisions regarding the 
global development of sumo in the region with the regional 
Youth and Sports Administration and the Sumo Federation 
of Ukraine, namely: the regional federation annually signs a 
cooperation agreement with the Youth and Sports Administra-
tion of the regional state administration, According to which 
the federation has the right to promote the development of 
sumo, promote this sport, approve the regional team for of-
ficial competitions and training camps, as well as organizing 
and conducting official international, all-Ukrainian and re-
gional competitions in the Kharkiv region. The Department in 
turn exercises control over the activities of the Federation in 
the established manner and within its competence [1].

All competitions that take place on the territory of the region 
included in the regional calendar plan of sports and recreation 
and sporting events, approved by the Kharkiv Regional State 
Administration on the proposal of the federation. Interna-
tional and All-Ukrainian competitions, which take place in the 
region, are held under the general guidance of the Ministry 
of Youth and Sports of Ukraine and the Sumo Federation of 
Ukraine. The direct management and preparation of competi-
tions is conducted by the Office of Youth Affairs and Sports 
of the Regional State Administration, and for the conduct of 
all-Ukrainian practice-training session, which take place in 
the territory of the region, the All-Ukrainian Federation and 
the regional federation are in compliance. Thus, in the Kharkiv 
region, all practice-training session of domestic sumo athlets 
from the special preparedness are held annually, in particular, 
in 2017 seven practice-training sessions were held, in 2018 – 
10, in 2019 there are also scheduled 10 practice-training ses-

sion [1].

A survey among residents of the Kharkiv region showed that 
only 8,3% of respondents consider sumo a popular sport in 
Ukraine, 40,4% said that sumo is, in their opinion, an unpopu-
lar sport in our country, but is developing rapidly, and 48,7 % 
believe that sumo is a completely unpopular sport. 

It is interesting that 69% of respondents consider sumo a 
spectacular sport, and 31% – no. To the question "Are you 
interested in news about sumo?" The overwhelming majority 
of the respondents – 76% answered that they were not inter-
ested, 19,7% chose the option "sometimes look" and only 
4,3% of respondents are interested in sumo news regularly. 
The study showed that, despite the fact that most respon-
dents consider sumo a spectacular sport, it does not cause 
them interest.

Only 40% of respondents know that international sumo com-
petitions are held in Kharkiv, and only 30% know where sumo 
can be practiced in Kharkiv and Kharkiv region. This indicates 
a low level of awareness of sumo in the region.

It turned out that 80% of respondents consider it necessary 
to develop sumo in the Kharkiv region, for this, according to 
respondents, there are several ways presented in Figure 1.

Fig. 1. Ways of development of sumo, according to 
respondents

The figure shows that the majority of respondents are con-
vinced that for the development of sumo in the Kharkiv region 
it is necessary to intensify marketing activities of the regional 
Federation, increase the number of broadcasts of competi-
tions and educational and entertainment programs about 
sumo on television and create official websites of federations 
and clubs on the Internet and social networks, while the least 
effective, according to respondents, is the way of implement-
ing sumo with the help of government leverage, like sumo in-
troduction in educational institutions and financial ensuring a 
sport from the state budget.

Research on marketing activity in sport [4; 9; 13] show that 
the effective functioning and strategic directions of develop-
ment of non-Olympic sports depend on the variability of politi-
cal and legal factors. Dependence on the power and political 
stability of the state is defined as the first factor in the further 
effective operation; competition and competitiveness should 

Bairamov, R. & Bondar, A. (2019), "Organizational and manage-
rial bases of activity of the Kharkiv Regional Sumo Federation", 
Slobozhanskyi Herald of Science and Sport, Vol. 7 No. 3(71), 
pp. 4-8, doi: 10.5281/zenodo.3371196.
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also be taken into account, the services market should be ex-
plored, the range of services increased and their quality, ef-
fective advertising and strategy of promotion of their services 
in the market. It can be stated that the Kharkiv Regional Sumo 
Federation, on the recommendations of interviewed residents 
of the region, should develop a marketing strategy for the de-
velopment of sumo, through which to promote services in the 
market of physical culture and sports services.  

In our study, in addition to studying public opinion on the de-
velopment of sumo in the Kharkiv region, the opportunities 
and threats of the external environment of the Kharkiv region-
al sumo federation in the current market conditions (Table 
1) were identified. It should be noted that the indicators that 
scored less than 60 points are threats to the development and 
implementation of the marketing concept, and the indicators 
that scored 60 points or more – the possibilities of the market-
ing environment of the federation.

Table 1
Assessment of opportunities and threats to the 

activities of the Kharkiv Regional Sumo Federation, 
according to a survey of specialists in the field of 

physical culture and sports (n=15)

No. Evaluation indicators
Sum 
(Σ)

Х±m %

1. Expansion of the range 65 4,26±0,23 60,0

2.
Improving the quality and 
advertising of its services

60 4,00±0,84 80,0

3. Legislative changes 62 4,13±0,34 70,6

4.
Popularization of the sport 
(sumo)

70 4,66±0,34 62,6

5. Political changes in the country 35 2,33±0,05 80,0

6. Level of inflation in the country 26 1,73±0,28 88,6

7. Increased mortality 16 1,07±0,06 72,3

8.
Changing preferences of the 
population by sport

54 3,60±0,30 72,0

9. Changing the level of income 44 2,93±0,34 79,6

75
1

max =∑
=

n

i
ix 15

1
min =∑

=

n

i
ix

From table 1 it is clear that according to experts, the great-
est opportunities for further development of the Federation 
are opened by popularization of sumo among the population 
and expansion of the range of the Federation itself, quality 
improvement and advertising of its services, as well as legis-
lative changes. On the other hand, the greatest threat to the 
development of the Federation is an increase in the mortality 
rate among the population, inflation and political changes in 

the country, a somewhat smaller negative impact on the de-
velopment of the Federation has a change in income levels 
and preferences of the population by sport. So, taking into 
account the risks and using all your available resources of the 
Federation, you should look for ways of further development 
and competitiveness in the modern services market.

Important, in our opinion, was the fact that the results of a 
sociological study are confirmed by expert estimates about 
the possibilities for the further development of sumo in the 
Kharkiv region thanks to the effective marketing activities of 
the Federation.

Conclusions / Discussion

The study characterized the structure of the government of 
sumo in the world and Ukraine, analyzed the main constitu-
ent goals and activities of the Kharkiv Regional Sumo Federa-
tion, as a public organization of sports and sports orientation, 
which complemented the study of N. Dolbisheva on the non-
Olympic sport management system. The scientific search 
of S. Bezkorovaynyi, S. Korobko, V. Yaremenko, I. Milansky, 
M. Kolos, V. Shandrigos on the application of sumo elements 
in educational institutions and out-of-school educational in-
stitutions was extended. Expanded data from previous stud-
ies on the development of non-Olympic sports in the Kharkiv 
region [1; 7], in particular, found that today in the region, 94 
athletes are engaged in sumo, 11 of whom are members of 
the national team of Ukraine; ordinary citizens showed that 
48,7% of respondents consider sumo as an unpopular sport 
in our country, 76% of respondents are not interested in this 
kind of sport at all, and only 4,3% are interested, while there 
is a low level of public awareness about sumo in this region. 
80% of the respondents consider it necessary to develop 
sumo in the Kharkiv region, in their view, should increase the 
marketing activities of the regional Federation, increase the 
number of broadcasting competitions and informative and 
entertainment programs on the sumo on television and create 
official websites of federations and clubs on the Internet and 
pages in social networks. Experts estimate that the greatest 
opportunities for the further development of the federation 
are the popularization of the sumo among the population and 
the expansion of the range of the federation itself, improving 
the quality and advertising of its services, as well as legislative 
changes. It should be noted that according to ordinary citi-
zens and according to experts, the state should have the least 
impact on the development of sumo in our country and on the 
activities of the Federation.

Prospects for further research in this direction are to 
study the international experience of marketing activities of 
the governing bodies in non-Olympic sports.

Conflict of interests. The authors declare that no conflict of interest.
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Rehabilitation examination of patients with 
compression-ischemic neuropathy of the upper limb

Olena Bismak 

Compression-ischemic neuropathy of the upper limb is a common disease of the peripheral nervous system, accompanied by 
impaired motor, sensory spheres and a decrease in the quality of life in people of working age. 

Purpose: to reveal the structure of rehabilitation examination in people with compression-ischemic neuropathy of the upper 
limb. 

Material & Methods: analysis and synthesis of data from scientific and methodological literature and the Internet informa-
tion network; interrogation, history taking, palpation, tests, mathematical methods. The study was conducted on the basis of 
the neurological departments No. 1 and No. 2 of the Kiev City Clinical Hospital No. 4, Kiev, from 2017 to 2019. The examination 
involved 48 patients with compression-ischemic neuropathy of the upper limb. 

Results: a scheme (algorithm) of rehabilitation examination was proposed, which included: a survey, history taking, de-
termining the level of damage, the degree of neurological deficit, motor and sensory disturbances, muscle hypotrophy and 
atrophy, joint and muscle contracture. During the initial examination of patients with compression-ischemic neuropathy of the 
upper limb, the predominance of male patients was revealed, namely 89.6%. Damage to the peripheral nerves of the upper 
limb was more often observed in patients of able-bodied young and middle age – 77,1%. The vast majority were patients with 
radiation injuries – 52,1% and ulnar nerves – 35,4%. In 60,4% of individuals, pains of moderate intensity were observed (4–6 
points on a 10-point visual-analogue scale for assessing pain intensity (VaS)). 

Conclusions: an initial examination was carried out indicating the presence of disorders of the motor and sensory function 
of the affected limb in individuals with this pathology. To restore the functional state and preserve the function of the affected 
limb, it is necessary to comply with the developed scheme (algorithm) of the rehabilitation examination, and will contribute to 
the development of an effective physical therapy program.

Keywords: rehabilitation examination, compression-ischemic neuropathy, patients, physical therapy, motor, sensory distur-
bances.
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Introduction

Today in Ukraine, as in other countries of the world, there is a 
tendency to increase neurological diseases. Diseases of the 
peripheral nervous system is currently a socially significant 
problem [2]. Compression ischemic (tunnel) neuropathies 
are quite common in clinical practice [12]. Tunnel neuropa-
thies account for 1/3 of diseases of the peripheral nervous 
system. The literature describes more than 30 forms of tunnel 
neuropathies [5]. 

The reason for the development of compression-ischemic 
neuropathy is a short, moderate or prolonged slight com-
pression (compression) of the nerve, which is accompanied 
by a violation of the internal neural circulation, leads to the 
development of ischemia of nerve fibers. It was found that 
even short-term, but strong compression of the nerve leads 
to blockage of neural conduction mainly in motor fibers due to 
local demyelination at the site of compression and degenera-
tion of part of the nerve fibers, followed by progressive distal 
atrophy of the nerve. Ischemic damage to nerve fibers leads 
to their Waller degeneration [4; 17].

Acute (develop within a few days to 4 weeks), subacute (de-
velop within a few weeks) and chronic, including recurrent 
(develop within a few months or years), tunnel neuropathies 
are distinguished by the timing of development. [6].

The full clinical picture of tunnel syndrome includes sensory 
(pain, paresthesia, numbness), motor (decreased function, 
weakness, atrophy) and trophic disorders. There are various 
options for the clinical course. More often – a debut from pain 
or other sensitive disorders. Less commonly, the onset is with 
motor impairment. Trophic changes, as a rule, are expressed 
slightly and only in advanced cases. The characteristic syn-
drome of tunnel syndrome is pain. Usually the pain appears 
during movement (load), then it occurs at rest. Sometimes 
the pain wakes up the patient at night, which drains the patient 
and makes him see a doctor [16]. 

Motor disturbances occur as a result of damage to the motor 
branches of the nerve and manifest as a decrease in strength, 
rapid fatigue. In some cases, the progression of the disease 
leads to atrophy, the development of contractures ("clawed 
paw", "monkey paw") [1; 15].
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The treatment of tunnel syndromes is based on conservative 
therapy aimed at decompression of the nerve trunk and resto-
ration of its functions. Medications and non-medications are 
used, among which an important role is given to physical ther-
apy, since with this pathology, disorders of the motor function 
of the upper limb are observed [11].

The components of the clinical activity of a physical therapist 
are examination; assessment; diagnosis of violations; fore-
casting; interventions [3]. However, the analysis of literature 
and Internet sources indicates that little attention is paid to 
the problem of conducting a rehabilitation examination in 
compression-ischemic neuropathy. Therefore, the study 
of the structure and content of rehabilitation examination in 
compression-ischemic neuropathy is an urgent problem.

Purpose of the study: to reveal the structure of rehabilita-
tion examination in people with compression-ischemic neu-
ropathy of the upper limb.

Material and Methods of the research

Research methods: analysis and synthesis of data from sci-
entific and methodological literature and the Internet informa-
tion network; interrogation, history taking, palpation, mathe-
matical methods.

The study was conducted on the basis of the neurological de-
partments No. 1 and No. 2 of the Kiev City Clinical Hospital 
No. 4, Kiev, from 2017 to 2018. The examination involved 48 
patients with compression-ischemic neuropathy of the upper 
limb.

Results of the research

It is known that one of the areas of work of a physical therapist 
is a comprehensive examination of patients with the aim of es-
tablishing a rehabilitation diagnosis and planning an interven-
tion program.

To determine motor disorders, we developed a rehabilitation 
examination scheme (algorithm), which included: a survey, 
medical history, determination of the level of damage, the 
degree of neurological deficit, motor and sensory distur-
bances, muscle hypotrophy and atrophy, joint and muscle 
contractures. The survey results were recorded in a specially 
designed rehabilitation examination card.

Surveys included patient complaints, both basic and addi-
tional, information about the features of professional activity, 
since one of the reasons for the development of neuropathy of 
the upper limb, in particular carpal tunnel syndrome, is com-
pression of the median nerve during the performance of work 
functions [11]. It is important to pay attention to the age of the 
person, the date of diagnosis and the period of manifestation 
of the disease, which will analyze the rate of progression of 
neuropathy.

The survey made it possible to find out the priority tasks of 

rehabilitation interventions and the needs of the patient.

When collecting an anamnesis, it was found out the presence 
of trauma in the past (traffic accidents, falls, fractures, stab 
wounds, gunshot wounds, etc.), provoking factors (profes-
sion, occupation), the time of manifestation of symptoms was 
specified, a history of concomitant diseases and previous 
ones was collected surgical interventions. Palpation was de-
termined by the presence of soreness, hypertrophic altered 
tissues, joint deformities. 

When conducting a rehabilitation examination, it is necessary 
to know what motor and sensory disturbances occur when a 
particular nerve of the upper limb is affected. In addition, the 
symptoms of neuropathy are largely determined by the loca-
tion of the compression of the nerve.

So, with neuropathy of the radial nerve, the motor function 
is primarily disturbed: the patient cannot squeeze his hand 
tightly, not only delicate work (writing, knitting) is difficult, but 
also rough. In addition, the clinical picture includes specific 
manifestations, namely: a symptom of a "mounted brush", 
limitation or absence of amplitude of movements (extension 
of the forearm, hand, fingers in the metacarpophalangeal 
joints, extension of the I finger) difficulty supination of the 
forearm, hand; retraction of I, IV, V fingers from the III finger, 
and finger from II, retraction and adduction of the hand. There 
is a decrease or complete lack of sensitivity in the area from 
the shoulder to the back surface of the III-V fingers. As a rule, 
sensitivity is disturbed in the area of the "anatomical snuffbox" 
on the hand [8; 10].

With incomplete damage to the ulnar nerve, weakness of the 
muscles of the hand, hypotrophy of the muscles in the region 
of the first interdigital spaces, decreased sensitivity in the re-
gion of the fifth finger, pain, tingling along the ulnar nerve are 
noted. For complete damage to the ulnar nerve, anesthesia 
of the skin of the fifth finger, half of the fourth finger, the ul-
nar edge of the palm, paralysis of the muscles that move the 
finger, and the flexor muscles of this finger are characteristic. 
A person is disturbed by a constant feeling of tightness, sore-
ness, burning in the region of IV-V fingers. The formation of 
the so-called "clawed paw" of paresis and atrophy of the own 
muscles of the hand [8].

When the median nerve is damaged, the muscles of the hand 
are affected (most often it is carpal tunnel syndrome), which 
are responsible for flexion, atrophy of the muscles of the palm 
occurs and it becomes impossible to bend I-II fingers, it is 
difficult for the patient to hold small objects. Patients have a 
typical "monkey" brush; it is impossible to bend the terminal 
phalanges of I-II fingers with the palm firmly lying on the table 
("scratches"), it is impossible to hold a sheet of paper be-
tween the I and II fingers (and the finger is straightened). The 
defeat of the median nerve is accompanied by sensitivity dis-
orders, trophic and vasomotor disorders (increased sweating 
of the skin of the palmar surface) [7; 9; 13].

During the initial examination, we found a predominance of 
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male patients, namely 89,6% (women – 10,4%), which is ob-
viously connected with the lifestyle and habits (driving a mo-
torcycle, scooter) and the features of work in the so-called 
"male" professions. Among the males, working professions 
predominated, women worked as accountants, cashiers and 
conveyor workers.

According to the new WHO classification of 2015, patients 
are divided into age groups according to young age (25–44 
years), middle (45–59 years), elderly (60–74 years) and se-
nile (>75 years). The age of patients ranged from 19 to 78 
years. As can be seen from the Table 1, injuries of the periph-
eral nerves of the upper limb were more often observed in pa-
tients of precisely working age – 77,1%. The greatest number 
of peripheral neuropathies among the examined patients was 
found in young people (25–44 years old) – 43,8%. 

Table 1
Distribution of patients by age (n=48)

Age of patients
Number of patients

abs. %

under 25 years old 2 4,1

25–44 years old 21 43,8

44–60 years old 16 33,3

60–75 years old 8 16,7

>75 years old 1 2,1

Table 2
Distribution of patients according to clinical 

syndromes (n=48)

Clinical Syndromes
Number of patients

abs. %

Injuries of the ulnar nerve 17 35,4

Injuries to the radial nerve 25 52,1

Injuries to the median nerve (carpal 
tunnel syndrome)

4 8,3

Combined injuries to the median 
and ulnar nerves

2 4,2

Table 3
Severity of pain in the examined patients (n=48)

Manifestations of pain
Number of patients

abs. %

Moderate pain (4-6 points) 29 60,4%

Intense, unbearable pain (7-9 points) 19 39,6%

The distribution of patients according to the clinical syndromes 
of nerve damage is presented in Table 2: the vast majority of 
observations were made by patients with injuries of the radial 
nerve – 52,1% and the ulnar nerve – 35,4%.
Pain is assessed using a ten-point visual-analogue scale for 
assessing pain intensity (VAS) (Table 3).

The muscle strength of the affected upper limb, we plan to 
evaluate by manual muscle test (MMT) [14]. The test results 
showed that in all patients there was a decrease in muscle 
strength of the affected limb.

Conclusions / Discussion

The initial examination showed the presence of disorders of 
the motor and sensory function of the affected limb in indi-
viduals with this pathology. To restore the functional state and 
preserve the function of the affected limb, it is necessary to 
comply with the developed scheme (algorithm) of the reha-
bilitation examination, and will contribute to the development 
of an effective physical therapy program. 

Our results of the initial examination of persons with compres-
sion-ischemic neuropathy of the upper limb confirm the re-
sults of studies by scientists E. V. Bakhterev, Yu. V. Tsimbalyuk 
and others.

Prospects for further research are to justify the means of 
physical therapy for this pathology.
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Purpose: conduct a comprehensive study of the functional state, the basic properties of the nervous system of athletes spe-
cializing in rowing, for the subsequent determination of perceptivity in this sport. 

Material & Methods: students of the Higher School of Physical Education, specializing in rowing. Individual indicators were 
determined in the age group 15–16 years: 25 boys, 23 girls, in total – 48 athletes. The study of the functional state included 
a test measuring the effect of a training action (METa), created on the basis of a tapping test, which allows to determine the 
complex of kinematic characteristics of movements in autonomous mode, as well as visual-motor and auditory-motor reac-
tions, the level of muscular-articular sensitivity and coordination of movements, the power of forced inspiration and expiration 
were measured. 

Results: the conducted studies allowed to study the functional state of athletes. In sports activities, various functional sys-
tems of the body operate in the mode of maximum possible physical exertion, while the body adapts to the external and inter-
nal factors, and an equilibrium is established between them. Dynamic observation of the functional state, taking into account 
the individual characteristics that determine the prospects of an athlete, allows for optimal physical performance, improve 
the effectiveness of the training process, which contributes to the achievement of high sports results. The preservation of the 
result of activity (quick start of work, maintaining speed at a distance, manifestation of endurance, general performance) with 
the development of fatigue is due to the formation of specific and mobile adaptive reactions, during which large fluctuations of 
the main parameters of the movement structure are observed, ensuring an effective solution of the motor task. 

Conclusions: the proposed tests for measuring the effect of the training action, electromyoreflexometry, pneumotachometry 
and reverse dynamometry are quite informative in sports practice and allow us to determine and evaluate the individual pre-
requisites for sporting achievements. The data obtained can be applied in the training process in the preparation of athletes, 
taking into account the age dynamics of the development of physical qualities, somatic, sensory and vegetative systems of the 
body in the selection, construction and correction of the training process, the study of compensatory reactions and recovery 
processes in sports activities.

Keywords: functional state, measurement of the effect of the training action, electromyoreflexometry, pneumotachometry, 
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Introduction

An important factor in the planning of the training process is 
the control of the functional state of the athlete. Intensive and 
volumetric exercise in various sports can lead to overtraining, 
decrease in athletic performance, contribute to the occur-
rence of pathological changes in the athlete’s body [1; 2].

The process of adaptation is accompanied by an increase in 
physical activity and improvement of the functional systems 
of the body. In case of violation of certain compensatory pro-
cesses, its activity is carried out at the prepathological and 
pathological levels. Such a state of adaptation can lead to the 
development of overwork, overstrain, reduced efficiency and 
in the future - the emergence of diseases and injuries. It is 

necessary to apply optimally balanced control of the function-
al training of athletes to achieve significant results [3; 4].

Athletes with a high motivation for sporting achievements, 
especially at the stage of special basic training, often have a 
subjective assessment of their state of health, they may un-
derestimate the effect of training on the body and, contrary 
to the coach’s requirements, independently increase the du-
ration or intensity of exercise. This contributes to long-term 
stress functional systems, the accumulation of fatigue and 
lack of recovery of the body, which causes the development 
of overtraining [5; 6].

Balanced autonomic regulation of muscle activity allows an 
athlete to maximize the use of their functionality with the prop-
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er level of motivation, provides the necessary economization 
of functions and determines the speed of recovery process-
es. Violation of the vegetative regulation is an early sign of de-
terioration in adaptation to stress and causes a decrease in 
efficiency, as well as the appearance of headache, dizziness, 
sleep disorders, increased excitability, irritability, or, con-
versely, asthenic condition, accompanied by a decrease in 
performance, lability of vasomotor reactions, which can lead 
to neurocirculatory dystonia, which occurs in hypertensive 
(often in boys and men), hypotonic ( more often in women) or 
the normotonic type [7; 8].

Functional changes in the cardiovascular system are observed: 
hypertension or hypotension, cardiac arrhythmias, blood fill-
ing and vascular tone of the brain. The circulatory system can 
be an indicator of adaptive reactions of the whole organism. 
Functional reserves and the expenditure of their operational 
and strategic components, which are mobilized during the 
stages of urgent and long-term adaptation, characterize the 
most visual and typical indicators of this process [9; 10].

The functional reserves of the body are determined by com-
paring two measurable indicators – the level of functioning of 
the dominant system and the degree of tension of the regu-
latory systems, as well as on the basis of the results of the 
research of functional tests. With their high level, less effort is 
required to adapt to normal conditions of existence. Reserve 
capacities create a margin of safety in case of inadequate ef-
fects on the body, thanks to which the initial level of its func-
tioning does not decrease [11; 12].

Physical activity in sports activities forms a functional and 
morphological restructuring of the body systems, in which 
the main mechanism is a more complete use of physiological 
reserves, largely due to the improvement of the main func-
tional systems of the body, which should be studied in accor-
dance with the age of the trainees and the specifics of various 
sports [13; 14].

In sports training and determining the prospects of an athlete, 
it is necessary to take into account the age, morphofunctional 
and psycho-physiological characteristics of the organism, 
which are an indicator of adaptation to environmental condi-
tions. In kayaking, ages 13–16 years old are considered the 
most favorable for starting regular training and special basic 
training, which determines further sporting achievements [1; 
2; 8].

Purpose of the study: to conduct a comprehensive study 
of the functional state, the basic properties of the nervous 
system of athletes specializing in rowing, for the subsequent 
determination of perceptivity in this sport.

Material and Methods of the research

The students of the Higher School of Physical Education, spe-
cializing in rowing, were surveyed. Individual indicators were 
determined in the age group of 15–16 years: 25 boys, 23 
girls, in total – 48 athletes.

The study of the functional state included a test measuring 
the effect of the training action (META), created on the basis 
of the tapping test, which allows you to determine the com-
plex of kinematics characteristics of movements in the au-
tonomous mode. 

Fig. 1. Scheme of the device for measuring the ef-
fect of the training action (META):

1, 2 – alarm device; 3 – left target; 4 – right target; 5 – dip-
stick; 6 – personal computer.

Start Stop

  PC

The device for determining the M (Figure 1) consisted of an 
electronic unit for automatic registration of movements, a 
contacting rod and two targets, made in the form of concen-
tric circles, allowing estimating the accuracy of movements 
from 1 point on the periphery to 10 points in the center of the 
target. The centers of the targets were located at a distance of 
30 cm from each other. Motor actions were performed when 
fixing the elbow joint of a working hand on a horizontal surface. 
The motion was considered to be performed upon contact of 
the rod with the target. This technique allows you to study the 
pace of movements and their accuracy by the sum of points 
gained, as well as the accuracy of a single movement. The 
study of movements performed with maximum speed and ac-
curacy was considered in different conditions, successively in 
three time periods: for 15 s, 60 s and 15 s, which provided an 
objective assessment of motor actions in various conditions: 
with an optimal functional state in the first period of time, in 
the process of long work in the second and after a long and 
maximum pace of work in the third period.

The change in the number of movements during the first peri-
od of time indicates a high mobility of nervous processes, the 
second indicates balance, the third indicates strength and, in 
total, the state of the nervous system as a whole. This physi-
ological justification allows the trainer to objectively evaluate 
the processes occurring in the body, and purposefully man-
age the training and competitive activities. 

The latent periods of visual-motor and auditory-motor re-
actions were determined using an electromyoreflexometer 
(EMR) according to a standard method. The counting device 
in it started counting the time from the moment when the light 
or sound stimulus was applied and until the beginning of the 
response, when the signal was switched off by the subject. We 
measured 10 sensorimotor reactions to a light stimulus and 
10 to a sound one, which were given in a specific sequence 
with an interval of 3–5 seconds under conditions of relative 
psychophysiological rest and complete silence. The average 
reaction time, the maximum and minimum values, the error of 
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the mean and the mean square deviation were calculated.

Visual-motor and auditory-motor reactions are an indicator of 
complex psycho-physiological processes, reflecting the charac-
teristics of the receptor perception, nervous and muscular sys-
tems. This test characterizes the mobility of nervous processes, 
that is, one of the most important indicators of higher nervous 
activity. Changes in the mobility of nervous processes in con-
junction with various environmental factors determine the level 
of complex speed abilities.

Musculo-articular sensitivity and coordination of movements, 
as well as the diagnostic capabilities of the principle of repeat-
ed reproduction of a given load were studied by the method 
of reverse dynamometry (DM

rev
). The standard method of re-

verse dynamometry has been modified and adapted for the 
purposes of our study. The first three attempts to reproduce a 
given muscular effort of 15–20 kg were carried out by the ath-
lete with visual control, and the remaining 10 attempts were 
made according to muscle memory. The interval between at-
tempts was 3 min. The possibility of developing a skill to re-
produce a given load without visual correction of each of the 
ten attempts was determined.

Measurement of the power of forced inspiration and expira-
tion was carried out using a pneumotachometer (PT). Esti-

mated air velocity in l·s–1 with maximum forced inhalation and 
exhalation. 10 attempts were used with an interval of at least 
10 s. Determining the maximum air flow during inhalation 
and exhalation allows you to indirectly judge the ability of the 
respiratory muscles to work intensively. With regular sports 
activities, the power of forced inhalation and exhalation can 
increase significantly.

The results of observations were processed by methods of 
variation statistics.

Results of the research

Athletes aged 15–16 years were examined according to the 
method of measuring the effect of the training action (Table 
1). In the first test period, the average indices were as fol-
lows: pace – 32±2,05 hits, total points – 245±14,69, accu-
racy –7,65±0,44 points; maximum: pace – 39 hits, the num-
ber of points for all movements – 280, accuracy – 7,18 hits; 
minimum: pace – 23 hits, total points – 162, accuracy – 7,04 
points.

The maximum indicator was more than the average pace of 
7 hits (21,88%), the sum of points – by 35 (14,29%), the ac-
curacy decreased by 0,5 points (6,55%); the minimum is less 
than the average pace by 9 hits (39,13%), the sum of points is 

Table 1
Results of surveys on the method of measuring the effect of the training action 

(rowing on kayaks, boys 15–16 years old)

Indicators M±m M 
max

M 
min

σ C

E
ff

e
ct
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f a

 tr
ai

n
in

g
 a

ct
io

n

F
ir

st
 p

e
ri

o
d Pace (number of hits) 32±2,05 39 23 6,49 20,29

Total points 245±14,69 280 162 46,43 18,95

Accuracy (points) 7,65±0,44 7,18 7,04 1,40 18,01

S
e

co
n

d
 p

e
ri

o
d

Pace (number of hits)
142±6,22

(35,5±1,555)
164
(41)

105
(26,25)

30,84 21,72

Total points
1050±52,50

(262,5±13,125)
1182

(295,5)
824

(206)
165,91 15,80

Accuracy (points) 7,39±0,32 7,21 7,84 1,01 13,43

T
h

ir
d

 p
e

ri
o

d Pace (number of hits) 37±3,08 42 27 9,74 26,33

Total points 262±6,16 314 212 19,48 7,44

Accuracy (points) 7,30±0,39 7,48 5,35 1,23 16,86

To
ta

l

Pace (number of hits)
211±13,25

(35,17±2,208)
245

(40,83)
156

(25,83)
41,88 19,85

Total points
1556±54,35

(259,5±9,058)
1776
(296)

1199
(199,67)

266,56 17,13

Accuracy (points) 7,42±0,34 7,25 7,69 1,09 14,48

Te
st

 

EMR (s)
Sound 0,170±0,01 0,250 0,150 0,032 19,10

Light 0,194±0,006 0,225 0,170 0,019 0,595

PT 
(l·s–1)

Inhale 6,4±0,266 7,6 5,0 0,84 13,19

Exhale 5,9±0,29 7,3 4,5 0,91 15,41

DM rev. (kg) 2,0 0,5 1,29 73,4

Remark. In parentheses are the data reduced to a single time indicator of 15 s.
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83 points (51,23%), the accuracy is 0,61 points (8,66%).

In the second test period, the average values: pace – 35,5±1,56 
hits, total points – 262,5±13,12, accuracy – 7,39±0,32 points; 
maximum: pace – 41 hits, the sum of points – 295,5, more 
than the average – respectively by 5,5 hits (15,49%) and 33 
points (12,57%), the accuracy is less than the average by 0,18 
points (2,49%); minimum: the pace is 26,25 hits, the sum of 
points is 206, less than the average, respectively, by 9,25 hits 
(35,24%) and 56,5 points (27,43%), the accuracy is higher 
than the average by 0,45 points (6,09%).

In the third test period on average: the pace – 37±3,08 hits, the 
sum of points –262±6,16, the accuracy – 7,30±0,39 points; 
maximum: tempo – 42 hits, total points – 314, accuracy – 
7,48 points; minimum: pace – 27 hits, total points – 212, ac-
curacy – 5,35 points. The best result was observed more than 
the average pace by 5 hits (13,51%), the sum of points – by 
52 (19,85%), accuracy – by 0,18 points (2,.47%), the worst – 
less than the average pace by 10 hits (37,04%), total points – 
by 50 (23,58%), accuracy – by 1,95 points (36,45%).

The sum of three periods was observed on average: the 
pace – 35,17±2,21, the sum of points – 259,5±9,07, the 
accuracy – 7,42±0,34 points; maximum: pace – 40,83 hits, 
total points – 296, accuracy – 7,25 points; minimum: pace – 
25,83 hits, total points – 199,67, accuracy – 7,69 points. The 
best indicator was more than the average pace by 5,66 hits 
(16,09%), the total points – by 36,5 (14,07%) and less in ac-
curacy of movements by 0,17 points (2,34%), the worst – less 
than average in pace by 9,34 points (36,16%), total points – 
by 59,83 (29,94%) and more in accuracy of movements by 
0,27 points (3,64%).

In the first period of the test, a fairly high level was noted, when 
compared with our other observations, the pace of move-
ments, the number of points gained for all motor actions, the 
accuracy of one movement.

In the second period of the test, the effect of the training ac-
tion was compared with the first period in terms of average val-
ues: the pace rose by 3,5 hit (10,94%), the sum by 17,5 points 
(7,14%), the accuracy decreased by 0,25 points (3,52%); 
at maximum – increased: the pace – by 2 hits (5,13%), the 
amount – by 15,5 points (5,54%), the accuracy – by 0,03 
points (0,42%); at the minimum – increased: the pace at 3,25 
hits (14,13%), the amount – by 44 points (27,16%), the ac-
curacy – by 0,8 points (11,36%).

In the third test period, compared with the first and second pe-
riods, respectively, the average values increased – the pace – 
by 5 hits (15,63%) and 1,5 hits (4,23%), the amount – by 17 
points (6,94 %) and did not change, accuracy decreased by 
0,35 points (4,79%) and 0,09 points (1,23%); maximum – 
increased: the rate of 3 hits (7,69%) and 1 hit (2,44%), the 
amount – by 34 points (12,14%) and by 18,5 points (6,96%), 
accuracy – by 0,3 points (4,18%) and 0,27 points (3,74%); 
minimum – the rate of 4 hits (17,39%) and 0,75 hits (2,86%), 
the amount – by 50 points (30,86%) and 6 points (2,91%).

Athletes aged 15–16 years old practicing rowing kayaking, 
on average, maintained a good level of pace during testing, 
which gradually increased from the first to the third period by 
more than 15%, the amount of points by 7%, but the accuracy 
decreased by 5%; according to the best indicators, the rate 
increased slightly less – 8%, the amount of points – by 12%, 
accuracy – by 4%; at worst – the pace increased by 17%, the 
amount of points – by 30%, accuracy – by 3%.

Sensoriomotor reactions to the sound signal ranged from 
0,170±0,01 s with a minimum time of 0,150 s, a difference of 
0,02 s (13,33%), a maximum of 0,250 s, a difference of 0,08 s 
(47,06%); the light signal is 0,194±0,006 s with a minimum 
time of 0,170 s, the difference is 0,024 s (14,12%), the maxi-
mum is 0,225 s, the difference – 0,031 s (15,98%).

The result of pneumatic tachometer inhalation was on aver-
age 6,4±0,266 l·s–1, maximum – 7,6 l·s–1, more than 1,2 l·s–1 
(18,75%), minimum – 5,0 l·s–1, less than 1,4 l·s–1 (28,00%); 
on expiration, the average result is 5,9±0,29 l·s–1, maximum – 
7,3 l·s–1, more by 1,4 l·s–1 (23,73%), minimum – 4,5 l·s–1, less 
on 1,4 l·s–1 (31,11%).

The reverse dynamometry test showed an average error when 
performing an exercise of 1,77±0,560 kg (8,85%), the maxi-
mum error was 2,0 kg (5%), the minimum error was 0,5 kg 
(2,5%).

The test results of measuring the effect of a training effect on 
girls aged 15–16 years specializing in rowing are presented 
in Table 2.

In the first test period, which determines the starting speed, 
the average values were at the level of: the pace of move-
ments – 3,0±0,89 hits, the sum –234±8.32 points, the accu-
racy – 7,87±0,22 points; maximum: pace – 36 hits, sum – 290 
points, accuracy – 8,06 points, more than average, respec-
tively, for 6 hits (20,00%); 56 points (23,93%), 0,19 points 
(2,41%); minimum: pace – 24 hits, the sum – 196 points, less 
than the average – by 6 hits (25,00%), 38 points (19,39%), 
but the accuracy of 8.16 points – more than the average by 
0,29 points (3,68%).

In the second test period, showing the ability to maintain speed 
at a distance, the average indicators were: pace – 31,25±0,89 
hits, sum – 235,75±8,78 points, accuracy – 7,57±0,23 points; 
maximum: pace – 36,25 hits, total – 280,5 points, accuracy – 
7,74 points, which is more than the average indicator, respec-
tively, by 5 hits (16,00%), 44,75 points (18,98%), 0,17 points 
(2,25%); minimum: the pace is 24,25 hits, the sum is 187,25 
points, less than the average by 7 hits (28,87%), 48,5 points 
(25,89%), but the accuracy is 7,72 points more than the aver-
age 0,15 point (1,98%).

In the third test period, indicating speed endurance, on aver-
age: the pace – 3,1±0,97 hits, the sum – 230±8,25 points, the 
accuracy – 6,68 points; maximum: pace – 37 hits, sum – 291 
points, accuracy – 7,86 points, which is more than the average 
figure, respectively, by 6 hits (19,35%), 61 points (26,52%), 
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Table 2
Results of surveys on the method of measuring the effect of the training action 

(rowing on kayaks, girls 15–16 years old)

Indicators M±m M 
max

M 
min

σ C

E
ff
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F
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 p

e
ri

o
d Pace (number of hits) 30±0,892 36 24 3,46 11,53

Total points 234±8,32 290 196 32,28 13,79

Accuracy (points) 7,87±0,22 8,06 8,16 0,865 10,99

S
e

co
n

d
 p

e
ri

o
d

Pace (number of hits)
125±3,56

(31,25±0,89)
145

(36,25)
97

(24,25)
13,83 11,07

Total points
943±35,13

(235,75±8,783)
1122

(280,5)
749

(187,25)
136,3 14,46

Accuracy (points) 7,57±0,238 7,74 7,72 0,922 12,16

T
h

ir
d

 p
e

ri
o

d Pace (number of hits) 31±0,966 37 24 3,75 12,09

Total points 230±8,245 291 182 31,99 13,91

Accuracy (points) 6,68±0,245 7,86 7,58 0,951 14,24

To
ta

l

Pace (number of hits)
186±2,80

(31±0,467)
218

(36,33)
145

(24,17)
19,88 10,63

Total points
1407±45,67

(234,5±7,612)
1703

(283,33)
1127

(187,83)
177,2 12,62

Accuracy (points) 7,56±0,201 7,79 7,77 0,778 10,37

Te
st

EMR 
(s)

Sound 0,178±0,039 0,205 0,152 0,015 8,43

Light 0,216±0,072 0,279 0,181 1,028 13,08

PT 
(l·s–1)

Inhale 4,6±0,089 5,2 4,0 0,346 7,5

Exhale 4,4±0,156 5,4 3,3 0,603 13,75

DM rev. (kg) 1,16±0,24 2,67 0,23 0,76 65,49

Remark. In parentheses are the data reduced to a single time indicator of 15 s.

1,18 points (17,66%); minimal: pace – 24 hits, the sum – 182, 
which is less than the average by 7 hits (29,17%), by 48 points 
(26,37%), but the accuracy of 7,58 points is more than the 
average by 0,9 points (13,47%).

In terms of the total test score of the training effect, reflect-
ing speed abilities, average results: tempo –31±0,46 blows, 
total – 234,5±7,61 points, accuracy – 7,56±0,20 points, 
maximum: tempo – 36,33 hits, the sum - 283,33 points, ac-
curacy – 7,79 points, which is 5,33 hits (17,19%) more than 
the average, respectively, 48,73 points (20,82%), 0,23 points 
(3,04%); minimum: pace – 24,17 hits, total – 187,83 points, 
less than the average by 6,83 hits (28,26%), 46,67 points 
(24,85%), accuracy – 7,77 points, more than the average by 
0,21 point (2,78%).

When comparing the indicators in the second period with the 
first, the average pace and sum of points slightly increased – 
by 1,25 hits (4,17%) and 1,75 points (0,75%), but the ac-
curacy of one movement decreased by 0,3 points (3,96%); 
maximum – the pace actually remained at the same level, an 
increase of 0,25 hits (0,69%), the amount of points decreased 
by 9,5 points (3,39%) and the accuracy decreased by 0,32 
points (4,13%); at the minimum – the pace has not actually 
changed, an increase of 0,25 hits (1,04%), the amount de-

creased by 8,75 points (4,67%), the accuracy decreased by 
0,44 points (5,69%).

In the third period, compared with the first and second, the 
changes were insignificant in terms of average values – the 
pace increased by 1 hit (3,33%) and decreased by 0,25 hits 
(0,81%), the amount decreased by 4 points (1,74% ) and 5,75 
points (2,50%), accuracy decreased by 1,19 points (7,81%) 
and by 0,89 points (13,32%); maximally – the pace increased 
by 1 hit (2,78%) and 0,75 hits (2,07%), the amount did not 
change compared to the first period and was less in the sec-
ond by 10,5 points (3,74%) , accuracy decreased by 0,2 
points (2,54%) and increased relative to the second period by 
0,12 points (1,55%); at the minimum – the pace is the same 
in all periods, the amount is less by 14 points (7,69%) and 
5,25 points (2,88%), the accuracy decreased by 0,58 points 
(7,65%) and by 0,14 points (1,85%).

The overall result showed that, on average, the pace did not 
actually change, the sum with the first and second periods 
was the same, the difference from the third was 4,5 points 
(1,96%), the accuracy was lower than in the first one, by 0,31 
points (4,10%), the same with the second, more than in the 
third by 0,88 points (13,17%); in terms of maximum indica-
tors – the pace is the same in all test periods, the amount is 
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more than in the second period, by 2,83 points (1,01%) and 
less than in the first and third periods, by 6,67 points (2,35%) 
and by 7,67 points (2,71%), accuracy is higher than in the 
second, by 0,05 points (0,65%), less than in the first and third 
periods, by 0,27 points (3,47%) and by 0,07 points (0,89% 
); at the minimum – the pace is the same in all periods of the 
test, the amount is less than the first, by 8,17 points (4,63%), 
the same as the second, more than the third, by 5,83 points 
(3,20%), accuracy is higher than in the second and third peri-
ods, by 0,05 points (0,65%) and by 0,19 points (2,51%), less 
than in the first, by 0,39 points (5,02%).

The difference from the average figures in the sum of the max-
imum and minimum values was: in the first period, according 
to the pace, 45,00%, total points 43,32%, accuracy 6,09%; 
in the second – on the pace of 44,87%, the sum of points 
47,85%, accuracy 4,23%; in the third period – at the rate of 
48,52%, the amount of points was 52,89%, the accuracy was 
5,81%, in total – at the rate of 45,45%, the amount of points 
was 45,67%, the accuracy was 5,82%. At the maximum pace 
and sum of points, the accuracy of movements was greater 
than the average in all periods of the test.

It is possible to assume the likelihood of an error due to an in-
correctly understood task, that is, instead of the task – to work 
as quickly as possible, the subjects tried to perform the task 
exactly, which is eliminated almost completely, since the test-
ing was carried out under constant control. Therefore, it is a 
psycho-physiological age feature and is probably determined 
by the level of qualification.

The speed of sensorimotor reactions in female athletes aged 
15–16 years per sound stimulus was determined by the follow-
ing values: the average – 0,178±0,039 s, the best – 0,152 s, 
which is less than the average by 0,026 s (17,11%), the 
worst – 0,205 s, more than the average by 0,027 s (15,17%); 
on light stimulus: the average indicator is 0,216±0,072 s, the 
best one is 0,180 s, which is less than the average by 0,035 s 
(19,34%), the worst is 0,279 s, more than the average by 
0,063 s (29,17%), deviations from the average the values in 
total for the sound signal were 32,28%, for the light signal – 
48,51%, the difference between the maximum and minimum 
parameters was determined by the value – for the sound 
1,94%, for the light 9,83%.

With pneumatic tachometer, the air flow rate on the inspiration 
was 4,6±0,09 l·s–1, maximum – 5,2 l·s–1, which is 0,6 l·s–1more 
than the average value (13,04% ), minimum – 4,0 l·s–1, less 
than the average – by 0,6 l·s–1 (15,00%); on an exhalation – 
4,4±0,16 l·s–1, maximum – 5,4 l·s–1, which is more than the 
average – by 1 l·s–1 (22,73%), minimum – 3,3 l·s–1, less than 
average – by 1,1 l·s–1 (33,33%).

The average error of muscular effort in the test of reversible 
dynamometry was determined to be 1,16±0,24 kg (7,73%), 
the minimum – 0,23 kg (1,53%), less than the average by 0,93 
kg (1,53% ), maximum – 2,67 kg, more than the average by 
1,51 kg (10,07%), deviations from the average value were 
11,60%, the difference between the maximum and minimum 

errors – 8,54%.

Conclusions / Discussion

The effectiveness of the process of training and competi-
tive activity is improved with the intensification of the use of 
functional reserves of the body and stimulation of adaptation 
processes. Improved performance contributes to a balanced 
system of physical activity, rest, nutrition, rehabilitation facili-
ties; and also it is necessary to take into account the holding 
of competitions in different climatic zones, time zones, oxy-
gen level tension (plain, middle mountains), improvement of 
motor skills through the use of various instruments and meth-
ods.

Adaptation or adaptation to new conditions occurs due to 
the mobilization of functional reserves and requires a certain 
amount of regulatory systems, which should not exceed the 
limits of individual capabilities, lead to overstrain and deple-
tion of regulation mechanisms.

The basis for improving objective knowledge of the general 
patterns of training and competitive loads in a particular sport 
and individual capabilities of an athlete emphasizes the need 
to focus on group and individual model characteristics of func-
tional preparedness. This is one of the main reserves for the ra-
tional management of the athlete's condition, his adaptive abili-
ties, and the level of sports preparedness. In sports activities, 
various functional systems of the body operate in the mode of 
maximum possible reactions, while the organism adapts to the 
factors of the external and internal environment, a balance is 
established between the organism and the environment.

The effectiveness of the use of positive dynamics of adapta-
tion to improve performance, prevent physical overvoltage 
largely depends on an objective assessment of the functional 
state of the athlete's body. The lack of a clear idea of the limits 
of the reserve abilities of a person is, on the one hand, an ob-
stacle to achieving high sports results, and on the other hand, 
can lead to various disorders in the body due to the incompat-
ibility of the amount of training physical loads with its adapta-
tion capabilities.

Preservation of the result of activity (quick start of work, main-
taining speed at a distance, manifestation of endurance, gen-
eral performance) with the development of fatigue is due to 
the formation of specific and mobile adaptive reactions, in 
which there are large fluctuations of the main parameters of 
the structure of the movement, ensuring an effective solution 
of the motor task.

The proposed tests for measuring the effect of the training 
action, electromyoreflexometry, pneumotachometry and re-
verse dynamometry are quite informative in sports practice 
and allow you to determine and evaluate the individual pre-
requisites for sporting achievements.

The data obtained can be applied in the training process in 
the preparation of athletes with regard to the age dynamics of 
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the development of physical qualities, somatic, sensory and 
autonomic systems of the body in the selection, construction 
and correction of the training process, the study of compen-
satory reactions and recovery processes in sports.

Dynamic monitoring of the functional state, taking into ac-
count the individual characteristics that determine the pros-

pects of an athlete, allows for optimal physical performance, 
improve the efficiency of the training process, which contrib-
utes to the achievement of high sports results.

Prospects for further research. Ontogenetic features of 
the functional adaptation of various body systems can be the 
basis for further research in sports activities.
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Purpose: analysis of the leading factors of special physical fitness of athletes from acrobatic rock and roll at the stage of 
preliminary basic training. 
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ods are: theoretical analysis and synthesis of data from special scientific and methodological literature; pedagogical testing 
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tion; anthropometric; functional preparedness. The results of the analysis of the factor structure of preparedness of athletes 
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Introduction

It is known that improving the athletic performance of ath-
letes at the stage of preliminary basic training is possible 
only if objective data are available, taking into account the 
characteristics of training and the structure of athletes’ pre-
paredness [2]. Features of modern sports training, which is 
characterized by high intensity of muscle activity, determines 
the search for factors and conditions that determine the train-
ing of athletes [3; 4]. The regularity of the formation of adap-
tation to the factors of training impact and the formation of 
differences in the components of sportsmanship provide at 
each new stage of improvement the presentation to the body 
of athletes of requirements close to the limit of their func-
tional capabilities is crucial for the effective flow of adaptive 
processes [9; 11]. An important aspect of the management 
processes of such a complex dynamic system, like acrobatic 
rock and roll, is the principle of feedback, according to which 
successful management can be carried out only if the trainer 
receives information about the effect achieved under his influ-
ence on the athlete [1; 4; 10] 

Purpose of the study: analysis of the leading factors of 
special physical preparedness of athletes from acrobatic rock 
and roll at the stage of preliminary basic training.

Objectives of the study: 

1. To study the problem of special physical preparedness of 
juvenile athletes from acrobatic rock and roll at the stage of 
preliminary basic training.

2. To determine the leading factors of special physical pre-
paredness of juvenile athlfrom acrobatic rock and roll at the 
stage of preliminary basic training

Material and Methods of the research

The study involved 10 sports couples (10 male partners, 10 
female partners) from an acrobatic rock and roll category "Ju-
venile", whose training and training process at the preliminary 
basic training stage included exercises of speed-strength ori-
entation and functional training (integral set of exercises) [3]. 
With the help of factor analysis, the influence of the developed 
technique on the special and competitive readiness of the ju-
venile athletes (male partners) was investigated. 

Research methods: theoretical analysis and synthesis of data 
from special scientific and methodological literature; peda-
gogical testing methods; methods of mathematical statistics 
(factor analysis) using the universal statistical package "STA-
TISTICA".

To determine the factor structure of special physical fitness 
of athletes of the Juvenal category in acrobatic rock-and-
roll and the dynamics of its change under the influence of an 
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experimental technique, a factor analysis was conducted of 
7 indicators of special physical fitness (T1 – "2 somersaults 
forward, 1 somersault back, "tour" for 30 seconds (number 
of times) "; T2 – "Performing the main move in 20 seconds 
(number of times)"; Т3 – "Lower change with the rotation of the 
female partner at 540° (number of times) "; Т4 – "Top change 
with the turn of the partner at 720° in American spin (number 
of times)"; Т5 – "Lower, upper change, tour anler (in the air) 
for 360o (number of times)"; Т6 – "Lower, upper change, the 
female partner jump up with the support of the male partner’s 
hands (number of times)"; Т7 – "Performing competitive pro-
gram in nonstop (number of times)"), 3 indicators of functional 
preparedness (the girth of the chest in a rest condition (cm), the 
index Rufie (c. u.), VC, ml) and anthropometric indices (18 indi-
cators in total) at the beginning and at the end of the pedagogi-
cal experiment. Given the fact that acrobatic rock’n’roll is a pair 
of sports, then factor analysis was conducted separately for 
each of the partners of the sports pair. But despite this, each of 
them is a component of a single process of competition aimed 
at achieving a high sporting result [5–7]. The initial data of the 
factor analysis did not include the parameters of psychological, 
tactical and other types of athletes’ preparedness, which are 
concomitant with special physical preparedness and also af-
fect the athletic performance in acrobatic rock and roll. Based 
on the purpose of our work, in this aspect, indicators of special 
physical fitness, anthropometric indicators and indicators of 
the Ruffier index were taken into account, which play a major 
role in the technique of performing elements (movements) in 
a pair [8; 10]. 

Results of the research

According to the data obtained [3], in the group of juvenile 
athletes (male partners) 4 factors were revealed (Table 1).

In Fig. 1 shows the factor structure of indicators of special 
physical preparedness of athletes Juvenal (male partners) of 
the experimental group at the beginning of the pedagogical 
experiment. This structure explains 82,1% of the total vari-
ance, which indicates its adequacy. 17,9% of the total vari-
ance accounted for by other parameters that were not includ-
ed in the output of the factor analysis.

The factor structure obtained from the analysis of data from 

Table 1
Factor structure of fitness of athletes of the category "Juveniles" from acrobatic rock and roll (male 

partners) at the beginning of the pedagogical experiment

Name of the factor, the 
total contribution to the 
variance

Indicators
Factors

1 2 3 4

1. Anthropometric, 47,9%

Length of the right hand, cm 0,97 – – -

Length of the left leg, cm 0,97 – – -

Length of the left lower leg, cm 0,93 – – -

0,95 – – -

Length of the right thigh, cm 0,80 – – –

Girth of the left hip, cm 0,98 – – –

Girth of the left shin, cm 0,88 – – –

Body weight, kg 0,98 – – –

Body length, cm 0,99 – – –

2. Speed-strength, 
coordination, 25,0%

Т1. 2 somersaults forward, 1 somersault back, "tour" for 30 
seconds (number of times)

– 0,82 – –

T2. Performing the main move in 20 seconds (number of 
times)

– 0,88 – –

Т4. Top change with the turn of the partner at 720o in 
American spin (number of times)

– 0,71 – –

Т5. Lower, upper change, tour anler (in the air) for 360o 
(number of times)

– 0,83 – –

Т6. Lower, upper change, the partner jump up with the 
support of the partner’s hands (number of times)

– 0,94 – –

3. Functional readiness, 9,2%

Chest girth at rest, cm – – 0,98 –

VC, ml – – 0,78 –

Rufie Index (c. u.) – – –0,67 –

4. Other – 17,9%

Fig. 1. Factor structure of special physical prepared-
ness of athletes (male partners) of the "Juvenal" 

category of the experimental group at the beginning 
of the pedagogical experiment

  Anthropometric
           47,9%

Speed-strength, 
   coordination           
           25%
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     readiness
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partners of the experimental group of juvenile athletes ex-
plains 77,4% of the total variance (Table 2, Figure 2).

The factor structure obtained from the results of the analy-
sis of the experimental data of the group of athletes Juvenal 

Table 2
Factor structure of fitness of athletes of the category "Juveniles" from acrobatic rock and roll 

(female partners) at the beginning of the pedagogical experiment

Name of the factor, the 
total contribution to the 

variance
Indicators

Factors

1 2 3 4

1. Anthropometric, 45,4%

Length of the left hand, cm 0,71 – – –

Length of the right leg, cm 0,98 – – –

Length of the right lower leg, cm 0,90 – – –

Length of the right foot, cm 0,89 – – –

Girth of the right shin, cm 0,79 – – –

Body weight, kg 0,70 – – –

Body length, cm 0,93 – – –

2. Speed-strength, 
coordination, 20,7%

Т1. 2 somersaults forward, 1 somersault back, "tour" 
for 30 seconds (number of times)

– 0,90 – –

T2. Performing the main move in 20 seconds 
(number of times)

– 0,78 – –

Т3. Lower change with the rotation of the partner at 
540o (number of times)

– 0,75 – –

Т5. Lower, upper change, tour anler (in the air) for 
360o (number of times)

– 0,72 – –

Т6. Lower, upper change, the partner jump up with 
the support of the partner’s hands (number of times)

– 0,70 – –

Т.7. Performing competitive program in nonstop 
(number of times)

– 0,85 – –

3. Functional readiness, 11,3 %

Chest girth at rest, cm – – 0,81 –

VC, ml – – 0,79 –

Rufie Index (c. u.) – – –0,90 –

4. Other – 22,6 %

(male partners) after the pedagogical experiment explains 
90.8% of the total variance (Table 3, Figure 3).

Thus it was established that during the period of the training 
process, the redistribution of the significance of factors into 
partners took place. The speed-strengh factor, coordination 
factor (51,2%) came out on top, the anthropometric factor 
came in second place, which has a percentage ratio to the 
total variance of 33,3%, the third place was left to the factor of 
functional readiness with a percentage ratio to the total vari-

Fig. 2. Factor structure of special physical fitness of 
athletes (female partners) of the "Juvenal" category 

of the experimental group at the beginning of the 
pedagogical experiment

  Anthropometric
           45,4%

Speed-strength, 
   coordination           
           20,7%

    Functional
     readiness
          11,3%

 Other
22,6%

ance 9,2%, the fourth factor has incorporated other indica-
tors of preparedness and has a percentage of the total vari-
ance – 6,3%. The redistribution of the importance of factors 
among the male partners testifies to the significant influence 
of the use of developed speed-strengh orientation complexes 
and functional training (integral complex of exercises) devel-
oped in the training process on the special and competitive 
preparation of athletes-juvenals (male partners) in the stage 
of preliminary basic training.

Fig. 3. Factor structure of special physical prepared-
ness of athletes (male partners) of the "Juvenal" 

category of the experimental group at the end of the 
pedagogical experiment
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In the factor structure of the preparedness of the female part-
ners of the experimental group after the pedagogical experi-

Table 3
Factor structure of fitness of athletes of the category "Juveniles" from acrobatic rock and roll 

(male partners) at the end of the pedagogical experiment

Name of the factor, the 
total contribution to the 

variance
Indicators

Factors

1 2 3 4

Speed-strength, coordination, 
51,2%

Т1. 2 somersaults forward, 1 somersault back, "tour" 
for 30 seconds (number of times)

0,81 – – –

T2. Performing the main move in 20 seconds (number 
of times)

0,97 – – –

Т3. Lower change with the rotation of the partner at 
540o (number of times)

0,89 – – –

Т4. Top change with the turn of the partner at 720o in 
American spin (number of times)

0,92 – – –

Т5. Lower, upper change, tour anler (in the air) for 
360o (number of times)

0,71 – – –

Т6. Lower, upper change, the partner jump up with the 
support of the partner’s hands (number of times)

0,85 – – –

Т.7. Performing competitive program in nonstop 
(number of times)

0,94 – – –

Anthropometric, 33,3%

Length of the right hand, cm – 0,87 – –

Length of the left leg, cm – 0,88 – –

Length of the left lower leg, cm – 0,84 – –

Girth of the left hip, cm – 0,88 – –

Girth of the left shin, cm – 0,88 – –

Body weight, kg 0,77 –

Body length, cm 0,77 –

Functional readiness, 6,3%

Chest girth at rest, cm – – 0,71 –

VC, ml – – 0,73 –

Rufie Index (c. u) – – –0,65 –

Other – 9,2%

ment, four factors were identified that explain 83,7% of the 
total variance (Table 4, Figure 4).

Table 4
Factor structure of fitness of athletes of the category "Juveniles" from acrobatic rock and roll 

(female partners) at the end of the pedagogical experiment

Name of the factor, 
the total contribution 

to the variance
Indicators

Factors

1 2 3 4

Speed-strength, 
coordination, 42,7%

Т1. 2 somersaults forward, 1 somersault back, "tour" for 30 
seconds (number of times)

0,95 – – –

T2. Performing the main move in 20 seconds (number of 
times)

0,95 – – –

Т3. Lower change with the rotation of the partner at 540o 
(number of times)

0,90 – – –

Т6. Lower, upper change, the partner jump up with the 
support of the partner’s hands (number of times)

0,84 – – –

Т.7. Performing competitive program in nonstop (number of 
times)

0,90 – – –

Anthropometric, 30,5%

Length of the right hand, cm – 0,82 – –

Length of the left leg, cm – 0,85 – –

Length of left foot, cm – 0,87 – –

Girth of the left shin, cm – 0,88 – –

Body weight, kg – 0,91 –

Body length, cm – 0,85 –

Functional readiness 
10,5%

Chest girth at rest, cm – – 0,74 –

VC, ml – – 0,83 –

Rufie Index (c. u.) – – –0,75 –

Other – 16,3%
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Fig. 4. Factor structure of special physical prepared-
ness of athletes (female partners) of the "Juvenal" 

category of the experimental group at the end of the 
pedagogical experiment
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   Other
   16,3%

An analysis of the factor preparedness of female partners be-
fore and after the pedagogical experiment also showed a redis-
tribution of the significance of factors. In the first place should 
be the factor of speed-strength, coordination (42,7%), in the 
second place is the anthropometric factor, which is 30,5% as 

a percentage of the total variance explained. The third factor 
of functional readiness decreased by 0,8% and is 10,5%. The 
total contribution of the factor structure to the variance after 
the pedagogical experiment increased by 6,5%. 

Conclusions / Discussion

It was established that during the study a redistribution of fac-
tors of special physical readiness among male partners and 
female partners of the studied group of acrobatic rock and roll 
athletes of the Juvenals category occurred, characterizing the 
variability of the load in the training process of the weekly mi-
crocycles of the pre-competitive mesocycle in the annual train-
ing macrocycles. The factor analysis allowed to establish the 
determining factors: speed-strength, coordination; anthropo-
metric; functional preparedness. The results of the analysis of 
the factor structure of preparedness of athletes from acrobatic 
rock and roll testifies to the significant impact of the use of the 
developed speed-strength patterns, motor coordination and 
functional training (integral exercise complex) on the special 
and competitive readiness of athletes juvenals (male partners 
and female partners) at the stage preliminary basic training.
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Use of fitness trackers to determine the volume of 
physical activity of students in secondary schools 

aged 15–16 years
Andriy Mandyuk 

Purpose: determine the weekly volume of motor activity of pupils of general education schools aged 15–16 in Lviv. 

Material & Methods: analysis of scientific and methodological literature, analysis and synthesis, determination of the volume 
of physical activity using technology FitnessTracker, methods of mathematical statistics. The study was attended by students 
of secondary schools No.45 and No. 54 (Lviv). For further processing, the results of the 26th boys and 25 girls were recorded. 
The total number of students was 51 people.

Results: presents results of fixation of indicators of motor activity of children 15–16 years. The average number of steps that 
are carried out by students of this age on weekdays and weekends. 

Conclusions: it is established that on average, pupils of the specified age perform 7185,1 steps per day. This indicator is be-
low the recommended standards for children of this age. Indicators of daily physical activity among children were higher than 
among women. It is established that the volume of physical activity of children 15–16 years old is 8,2% more on weekends 
compared with the same indicator on weekdays.

Keywords: physical activity, fitness tracker, free time, students.
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Introduction

One of the main negative factors affecting the child’s body 
during school is the low level of physical activity. The seden-
tary, or so-called "sedentary" lifestyle, is a generally recog-
nized negative factor and is consistently associated with an 
increased risk of developing chronic diseases and mortality 
[10; 15]. The decrease in the volume of motor activity is often 
due to the fact that children of different ages choose seden-
tary methods of spending free time [12].

Over the past 10 years of the 21st century, the pace of decline 
in the quality of health of school-age children and adolescents 
has accelerated. One of the reasons for this is a decrease in 
the level of daily physical activity among school-age children 
[5]. According to the results of analytical studies, it was es-
tablished that for a positive effect on the body, children and 
young people aged 5 to 17 years should be involved in moder-
ate physical activity from an average of less than 60 minutes 
to several hours per day. Moderate physical activity on aver-
age 30 minutes per day can also have a certain positive effect 
on health in some cases [14].

Among the modern approaches to improve the motor activity 
of students, experts highlight the use of the latest informa-
tion technology tools [3]. These tools include compact fitness 
trackers.

Modern fitness tracker is able to perform a number of func-
tions. With among other functions, it allows you to count the 
number of steps, calculate distance and calories burned, cal-

culate heart rate, monitor sleep [6]. The potential benefits of 
mobile fitness trackers include the ability to motivate a person 
to lead a healthy lifestyle, develop a community of like-minded 
people who seek to improve their health and also help create 
a lasting environment for long-term advancement of health-
saving technologies [9]. In addition, data collected using fit-
ness trackers, smartphones or smart hours is already used as 
ancillary to treat certain disorders [11].

Problems of motor activity of school-age children constantly 
become the object of study in domestic and foreign scientific 
research. In addition, the value of motor activity is consid-
ered in different contexts. Among them we recall the study of 
factors of a healthy lifestyle as components of the individual 
physical culture of contemporary schoolboys author Oksana 
Marchenko, in which motor activity is considered one of the 
components of a value relation to their own health [2].

Studies by authors A. Tomenko and S. Matrosov, aimed at 
studying differences in indicators of somatic health, physi-
cal activity, theoretical readiness and motivational and value 
sphere of high school students, showed a difference in the 
level of physical activity among pupils of senior school age with 
regard to gender differences. According to the index of motor 
activity, the results of boys were dominated by girls [8]. 

Irina Novikova, in her research, proves that fitness gadgets 
are a promising direction in the field of physical education and 
create optimal conditions for the implementation of compre-
hensive monitoring of physiological indicators of human life 
activity and its physical improvement and development [4].
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Today, mobile fitness tracker technologies are widely used 
to monitor the level of physical activity of various social and 
age groups. In modern scientific research, this technology is 
used both in studies of the motor activity of schoolchildren 
and adults, and in determining the motor activity of special 
groups, in particular, children with cancer. Related research 
by Mary Hooks [13].

Stephen Wright et al. analyzed the features of today’s most 
popular devices and programs that allow monitoring of hu-
man performance, and found that such devices are an effec-
tive tool for studying the physiological characteristics of the 
body [15].

At the same time, in modern scientific research problems of 
motor activity in Ukraine, fitness trackers and other mobile 
devices are used very rarely. This may be due primarily to the 
cost of these devices and their insufficient prevalence among 
certain populations.

Purpose of the study: determine the weekly volume of mo-
tor activity of pupils of general education schools aged 15–16 
in Lviv. 

Objectives of the study:

1. Set the average number of steps performed by pupils of 
older school age during the day.
2. To identify differences in indicators of the volume of physi-
cal activity on weekdays and weekends. 

Material and Methods of the research

The study was attended by students of secondary schools 
number 45 and number 54 (Lviv). For further processing re-
corded the results of 26 boys and 25 girls. The total number of 
students was 51 people.

The fixation of the results was carried out in a period that did 
not cover the time of the holidays and which did not have a 
state weekend. Another feature of the study was that the pa-
rameters of physical activity were recorded during periods of 
the year when the air temperature exceeded 15oC, namely at 
such a time: the second half of April – May and September – 
the first half of October. 

The indicated periods of the year are chosen because they are 
most favorable for the exercise of motor activity in their spare 
time outside the educational institution. Such an approach, in 
our opinion, allowed us to avoid the potential negative impact 
of the factor of adverse weather conditions.

The results recorded by the fitness tracker were analyzed us-
ing a special Mi Fit application that can be installed on any 
modern smartphones. Using the application, the bracelet 
was synchronized with the corresponding smartphone and 
transmitted via Bluetooth all the necessary data. The children 
simply wore a bracelet for a week, without fulfilling any addi-
tional conditions, after which the necessary information was 

received on their own smartphones.

Research methods: analysis of scientific and methodological 
literature, analysis and synthesis, determination of the vol-
ume of physical activity using the Fitness Tracker, methods of 
mathematical statistics.

Results of the research

Using the fitness tracker Xiaomi Mi Band, it was established 
that the volume of motor activity of students aged 15–16 years 
during the school week was 50295,5 steps. Among young 
men, this figure was 50,580,7 steps, among girls – 49998,8 
steps (Figure 1).

Fig. 1. Weekly volume of motor activity of pupils 
aged 15–16 years old, Х±s=50295,5±413,7 

(steps, n=51)

Fig. 2. Average number of steps that pupils carry out 
during the day is 15–16 years old, Х±s=7006,6±59,7 

(steps, n=51)

  weekly   
  volume

total 
boys 
girls

The average daily volume of motor activity in boys was 7225,8 
steps and was 83 steps more than that of girls, which was 
7142,7 steps (Figure 2).

total 
boys 
girls

Analysis of motor activity, taking into account the factor of 
training and weekends, showed that the volume of motor ac-
tivity among girls and boys was large at the weekend. Among 
young men, the average daily number of steps at the week-
end was 328.3 steps higher than on weekdays and amounted 
to 7460,3 steps. Among girls, the same indicator was 7522,1 
steps. The total daily number of steps among pupils aged 15–
16 on weekdays was 7006,6 steps, and 7613,3 steps on week-
ends (Table 1). Interestingly, in this age group of students, the 
indicators of motor activity on weekends were higher among 
girls than among boys. 

Figure 3 shows the change in the daily volume of motor activ-
ity of students in a specified age group during the week.

As can be seen from the figure, among young men, the indi-

Mandyuk, А. (2019), "Use of fitness trackers to determine the 
volume of physical activity of students in secondary schools 
aged 15-16 years", Slobozhanskyi Herald of Science and Sport, 
Vol. 7 No. 3(71), pp. 25-28, doi: 10.5281/zenodo.3371218



27

SLOBOZHANSKYI HERALD OF SCIENCE AND SPORT 

Table 1
Indicators of motor activity of pupils in general education schools aged 15–16 on weekdays and weekends

Volume MА
Boys (n=26) Girls (n=25) Total (n=51)

Weekdays Weekends Weekdays Weekends Weekdays Weekends

In general steps 927164 387935 859519 390450 1786683 778385

Steps per day 7132 7460,3 6876,2 7522,1 7006,6 7631,2

Х±s 7132±83,5 7460,3±154,4 6876,2±78,9 7809±186,3 7006,6±59,7 7631,2±121,9

Fig. 3. Dynamics of motor activity during the week 
among pupils of secondary schools 

aged 15–16 years

cators of physical activity on weekdays were higher on Mon-
day and Tuesday, making 7327,9 and 7332,1 steps, respec-
tively. During the school week, physical activity among young 
men declined, reaching the lowest level on Thursday (6749,8 
steps). The increase in motor activity indicators among boys 
at the weekend was primarily due to the growth of this activity 
on Sunday. This day recorded the highest level of motor activ-
ity, which amounted to 8025,4 steps.

Among girls, the dynamics of changes in motor activity indi-
cators during the school week was somewhat different. In-
dicators gradually grew, starting from Monday, reaching the 
highest value on Saturday (8342,8 steps).

Analysis of the obtained indicators using the methods of 
mathematical statistics showed mainly the average variability 
of the data. If on weekdays, the coefficient of variation values 
were close to 10%, which indicated weak variability, then at 
the output the coefficient of variation of the data grew to more 
than 20% (Table 2).

In our opinion, these indicators of the coefficient of variation 
indicate significant differences, both in general in the struc-
ture of the daily routine, and, in particular, in the structure of 
the motor activity of students on weekends. The increase in 
the amount of free time and non-binding forms of activity al-
lows students of this age to be attracted to various forms of 
leisure, while increasing the difference in the time spent on 
physical activity. 

Conclusions / Discussion

It was established that under optimal weather conditions 

Monday        Tuesday    Wednesday  Thursday        Friday        Saturday      Sunday

boys 
total

girls

Table 2
Indicators of the coefficient of variation of motor 

activity of pupils of comprehensive schools 
aged 15–16 years  
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Boys 10,2% 12,1% 10,9% 9,2% 14,7% 13,2% 20,1%

Girls 12,7% 10,4% 12,9% 14,2% 13,8% 15,5% 23,9%

Total 12,4% 11,8% 11,8% 12% 14,2% 17,4% 22,2%

among students aged 15–16 years, the indicators of physical 
activity during the school week were 50295,5 steps. Among 
boys this indicator was higher, reaching 50580,7 steps, 
among girls – 49998,8 steps.

The average daily volume of motor activity in boys was 7225,8 
steps and was 83 steps more than that of girls, which was 
7142,7 steps. The average number of steps in this group of 
students was 7185,1 steps per day. 

Daily motor activity on weekends was higher compared to 
weekdays at 624.6 steps. On weekdays, pupils of high school 
age performed an average of 7006,6 steps per day, on week-
ends – 7631,2 steps per day.

The obtained data showed the urgency for Ukraine of the 
global tendency to decrease the volume of motor activity 
among pupils of the senior school. Low indicators of the vol-
ume of motor activity on weekdays show the negative impact 
of compulsory activities, primarily on the educational, on the 
general motor condition of schoolchildren of this age. 

The results obtained also confirm the research data of do-
mestic authors, show a change in priorities in the choice of 
activities at leisure among pupils of different ages towards 
sedentary activities [1; 7].

Prospects for further research is to determine the current 
norms of the volume of motor activity, which was measured 
in steps. In addition, an important task is the creation of ob-
jective models of motor activity of pupils of different ages, al-
lowing to determine effective ways of organizing the daily and 
weekly modes of activity.  
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Effect of kinesitherapy on quality of life of students 
with chronic bronchitis

Oleksandr Petruhnov1

Larysa Ruban2

Purpose: to determine the effectiveness of kinesiotherapy on the quality of life of students with chronic bronchitis in the pe-
riod of convalescence. 

Material & Methods: under our supervision there were 73 students aged 17–20 years old, who were divided into three 
groups. according to the demographic indicators, the groups studied were homogeneous by sex, age, height and weight. To 
determine the index of the quality of life of students, we used a theoretical analysis of the literature and the synthesis of scien-
tific, methodological and special literature information; computer test program "Evaluation of the quality of your life". 

Results: when analyzing the results, we noticed that the students of gr. 1 and gr. 2 although they have an average QLI, how-
ever, the counting of answers indicates that the state of health of these young men is in a state of limitation. a comprehensive 
program of physical rehabilitation was drawn up taking into account two stages of the recovery period. Students gr. 1, from 
the first day, walking was prescribed on various health-normalizing modes with a combination of hand movements permuta-
tions. Students gr. 2 were engaged 3 times a week under the program of kinesiotherapy for special medical groups, gr. 3 were 
engaged in physical culture in accordance with the generally accepted program of the Ministry of Education and Science of 
Ukraine. after the application of the developed program, an increase in the quality of life of students of both groups was ob-
served, respondents gr. 1 noted a decrease in fatigue, increased mobility, increased physical activity, thinking, and improved 
personal relationships. Students gr. 2 marked a trend of positive changes in the quality of life and health. 

Conclusion: confirmation of the effectiveness of the developed program was statistically significant changes in students 
gr. 1 who were engaged in this program. Students gr. 2 also showed a positive dynamic of QLI, but there were no statistically 
significant changes. 

Keywords: students, chronic bronchitis, quality of life index.
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Introduction

The future of each country in terms of its social, economic, 
cultural development is determined by the state of public 
health, especially young people. Scientific studies over the 
past five years indicate a steady increase in students who, 
due to health reasons, are completely exempted from physi-
cal education classes, the number in groups of physiotherapy 
exercises has increased 4–5 times, and in special medical 
groups – 2 times [3–8]. 

In this regard, special attention is required to analyze the health 
status of students of higher educational institutions, the per-
centage of incidence of which is growing steadily [1; 2]. Non-
specific respiratory diseases in adolescents and youth have 
recently caused great concern, which is associated with an 
increase in morbidity, the prevalence of disability and mortal-
ity from them in the adult population. The incidence of respira-
tory system in recent decades is from 10% to 40% in different 
regions of the world. Among the diseases of the respiratory 
system, the leading place is occupied by chronic bronchitis 
(about 65%) [3–7].

Respiratory organs, as the body’s most open system, experi-
ence a significant influence of a set of adverse environmen-

tal factors, which can lead to their structural and functional 
damage and determine the climatic and geographical and 
regional differences in the prevalence of major respiratory 
diseases. According to academician A. G. Chuchalin (2004), 
among children and adolescents there is an increase in the 
prevalence of respiratory diseases, which can lead to an in-
crease in the number of adult patients suffering from chronic 
pulmonary pathology [8–11].

Modern medicine has all kinds of pharmacological drugs for 
the treatment of respiratory diseases. However, drug therapy 
causes a significant number of side effects and is a passive 
treatment, does not take into account and does not include 
the reserve capabilities of the body. According to many au-
thors, in the complex treatment of patients with chronic bron-
chitis, physical therapy is an integral part and occupies a de-
cisive place among rehabilitation and rehabilitation measures. 
Under the influence of the targeted and systematic use of ki-
nesiotherapy, both special and general developmental exer-
cises, the function of external respiration is greatly enhanced, 
and exercises to increase the strength of the muscles of the 
body have a positive effect on the function of the diaphragm, 
which largely determines good drainage even of the basal 
bronchi and deep located bronchioles. The possibilities of 
kinesiotherapy for patients with chronic bronchitis, especially 
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students, should be considered precisely depending on the 
form of the disease and the degree of impaired pulmonary 
ventilation [12]. One of the forms of kinesiotherapy after ex-
acerbation of chronic bronchitis is the use of walking and run-
ning in various health-normalizing modes with a combination 
of permutations of hand movements that promote breathing, 
have a positive effect on the respiratory system, increase the 
effectiveness of treatment, improve well-being and psycho-
emotional state [11; 14].

In recent decades, there has been a significant increase in 
research in the field of quality of life. The study of quality of 
life is very relevant both in medicine and in physical therapy. 
Assessing the quality of life makes it possible to assess the 
complex effect of the disease on the patient’s life, compare 
the effectiveness of intervention programs, and predict the 
course of the disease. Studying the direction of changes in 
the quality of life indicators associated with the illness of stu-
dents will help to determine the most significant limitations in 
the quality of life and influence them in order to optimize this 
indicator.

Purpose of the study: to determine the effectiveness of 
kinesiotherapy on the quality of life of students with chronic 
bronchitis in the period of convalescence.

Material and Methods of the research

Examination and physical therapy of students with chron-
ic bronchitis were carried out at the University Hospital of 
Kharkov National Medical University. Under our supervision, 
there were 73 students aged 17–20 years who were divided 
into three groups. According to demographic indicators, 
the groups of subjects were homogeneous by gender, age, 
height-weight indicators. The first group (gr. 1) included 25 
students who took a course of physical therapy according to 
the developed program using varieties of walking and running 
in various health-normalizing modes, the second group (gr. 2) 
included 21 students involved in the program kinesiotherapy 
for special medical groups, the third group (gr. 3) – 27 healthy 
students, engaged in physical education according to the 
generally accepted program of the Ministry of Education and 
Science of Ukraine. 

To determine the index of quality of life for students, we used 
a computer test program "Assessing the quality of your life", 
developed by L. A. Ruban, S. V. Stavitsky (author. Certificate 
No. 70372 of 02.10.2017) (Fig. 1).

The test program consists of 36 questions, which help to as-
sess the areas of quality of life: physical, psychological func-
tions, level of independence, social relations, as well as the 
respondent’s perception of his health and quality of life in 
general. Assessment of the level of satisfaction was carried 
out according to the general index of quality of life (IQL): very 
low (depressive) – 4–10 points; low – 11–20 points; average – 
21–29 points; high – 30–40 points. 

For people with high IQL, characterized by optimistic optimism 

and activity in life position. Low IQL is often found in individu-
als with burnout syndrome. A low level of IQL is characteristic 
for depressed patients.

Results of the research

At the beginning of the study, students with chronic bronchitis 
observed most cases with an average level of quality of life 
index. Table 1 presents the results of the IQL for students with 
chronic bronchitis (gr. 1 and gr. 2) and students of the com-
parison group (gr. 3).

Fig. 1. Interface of the computer test program 
"Assessing the quality of your life"

Table 1
Comparative characteristics of the quality of life 

index of students with chronic bronchitis 
(gr. 1 and c gr. 2) and students of the comparison 

group (gr. 3), %

Quality of Life Index (IQL) persons / percentage

Gr. 1 (n=25) Gr. 2 (n=21) Gr. 3 (n=27)

Very low 0 0 0

Low 3/12 5/24 0

Average 22/88 16/76 17/63

High 0 0 10/37 

Analysis of the results showed that students of gr. 1 and gr. 2, 
although they have an average IQL, however, the counting of 
answers indicates that the health status of these young men 
is in an extreme state. The respondents of these groups had 
an average response value of 22±1,04 points, indicating a de-
crease in the average level.

When analyzing the answers to questions in blocks, it was 
determined: what block I of the questions (physical criteria) 
students gr. 1 is estimated at an average of 6,32±0,18 points, 
students gr. 2 – by 6,54±0,16 points, students of gr. 3 – by 
8,57±0,74 points. Regarding questions of the Psychological 
Criteria block, students with chronic bronchitis noted low self-
esteem, which may indicate low self-esteem. An analysis of 
the issues of the "Level of Independence" block found that 
the young men of the three groups cannot quickly adapt to 
life circumstances. Counting the answers to the questions of 
the blocks "Environment" and "Spirituality" showed that all re-
spondents have experienced life crises over the past 2 years.

Thus, a decrease in the quality of life in students with chronic 
bronchitis of both groups occurred due to the influence of the 
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disease on all spheres of life.

To restore the functional state of the respiratory system and 
improve the quality of life of the examined patient popula-
tion, we developed a physical rehabilitation program [14], 
which was made taking into account two stages of the con-
valescence period, clinical and biological recovery, since 
even after normalizing human health, objective indicators of 
the respiratory system function still do not reach the values of 
healthy individuals. According to the International Classifica-
tion of Functioning (ICF, 2017), the course of treatment was 
21 days [15].  

at the stage of clinical recovery, students gr. 1 and gr. 2 pre-
scribed kinesiotherapy, massage of the muscles of the body, 
shoulder girdle, upper limbs; physiotherapeutic agents: UHF 
alternate with solux on the nose and chest; internally vitamins 
of group B, C, E; Eleutherococcus (to stimulate the body’s 
resistance). Students gr. 2 were engaged in therapeutic gym-
nastics 3 times a week, performed general strengthening 
and general developmental exercises in relation to breathing 
exercises 4:1. Students gr. 1 from the first day, walking was 
prescribed in various health-normalizing modes with a com-
bination of permutations of arm movements. Dosed slow run, 
started from three minutes, every two days its duration was 
increased by one minute, each exercise in the complex was 
repeated 6–8 times in the first two or three days of the first 
stage.

at the stage of biological recovery, students of gr. 1 morning 
morning hygienic gymnastics was performed, in the evening 
accelerated walking 20 minutes; slow run – 30 minutes; accel-
erated walking – 10 min. Students gr. 2 continued to perform 
motor tasks of the first stage, gradually completely replacing 
them with motor programs, which included special, basic and 
simulation exercises with an increase in load to the level of a 
regular training. 

The dynamics of the index of IQL students gr. 2 tended to im-
prove. After taking a course of physical therapy, a low level of 
IQL was observed, all respondents had an average level, but 
the average value of the responses was from 21 to 23 points. 
The IQL indicator in gr. 1 also acquired significance to the av-
erage level, but in 10 students it ranged from 21 to 23 points, 

Table 2
Dynamics of the quality of life index of students with chronic bronchitis (gr. 1 and gr. 2) and students of the 

comparison group (gr. 3), %

Quality of Life Index (IQL) persons / percentage

Stages
Gr. 1 (n=25) Gr. 2 (n=21) Gr. 3 (n=27)

before after before after before 

Low 3/12 0 5/24 0 0
Average, 21–23 points 22/88 10/40 16/76 0

17/63
Average,24-29 points 0 15/60 16/76 5/24
High 0 0 0 0 10/37 

and in 15 students it ranged from 24 to 29 points, that is, it 
almost approached a high level.

The overall quality of life of students with chronic bronchitis in 
both groups during physical therapy is presented in Table 2. 

From the Table 2 shows that at the beginning of the study, the 
level of overall quality of life in the groups of sick students was 
relatively the same. After applying the developed program 
of physical therapy, an increase in the quality of life was ob-
served among students of both groups, respondents Gr. 1 
noted a decrease in fatigue, increased mobility, an increase in 
physical activity, thinking, and an improvement in personal re-
lationships. Students gr. 2, there is a trend of positive changes 
in the quality of life and health status.

Conclusions / Discussion

A comprehensive program of physical rehabilitation has been 
developed for students with chronic bronchitis, taking into 
account recovery periods, especially with the use of walking 
varieties in various health-normalizing modes with a combina-
tion of permutations of arm movements, positively affects the 
quality of life of students with chronic bronchitis. 

Walking is the easiest form of physical activity for people with 
a sedentary lifestyle. Health walking classes have a complex 
effect on the human body in different directions. First of all, 
it is the consumption of energy substances, fats and carbo-
hydrates, in proportion to the duration and speed of walking. 
Walking provides a relatively high functional load, training and 
strengthening all body systems, which leads to an improve-
ment in the quality of life in general.

Confirmation of the effectiveness of the developed physical 
therapy program was a statistically significant change in stu-
dents gr. 1 who were involved in this program. Students gr. 2, a 
positive dynamic of the IQL was also observed, but no statisti-
cally significant changes were observed.

The prospects for further research are related to the 
study of the dynamics of the level of physical condition and 
physical performance in students with chronic bronchitis after 
applying the author’s physical rehabilitation program.
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Determination of the most significant indicators of the 
preparedness of young men, representatives of 
various methods of swimming, which limit their 

sporting achievements
Elena Politko
Viacheslav shutieiev

Purpose: the establishment of the most significant selection criteria for swimmers aged 14–16 years specializing in various 
swimming methods, which limit their sporting achievements. 

Material & Methods: analysis and synthesis of scientific and methodical literature, pedagogical observation, testing, anthro-
pometric measurements, methods of mathematical statistics.

Results: the scientific knowledge about modern model characteristics of a constitution and physical preparedness of the 
young swimmers specializing in various ways of swimming is added. Established significant selection criteria, allowing to iden-
tify the most gifted athletes, to orient their training for a specific competitive distance. 

Conclusion: obtained results can be recommended for use in the work of swimming coaches to improve the quality of selec-
tion and sports orientation of young athletes on the choice of swimming and assess their prospects.  

Keywords: swimmers, swimming methods, body build, fitness, sports orientation.
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Introduction

The urgency of the problem of selecting promising athletes 
and the orientation of their preparation for performances at 
various distances is determined by the high level of sport-
ing achievements and requirements placed on the leaders of 
modern world swimming.

Success in one way or another of swimming is determined by 
the specific features of body build and physical preparedness, 
which together limit the level of athletic performance. More-
over, most of these indicators are genetically determined and 
therefore are of particular value as criteria for selecting and 
determining the athletic orientation of athletes [1–13]. There-
fore, the determination of the specialization of swimmers in 
accordance with the characteristics of body build and physi-
cal preparedness is one of the urgent problems of sports se-
lection.

The search for talented athletes requires an organized, evi-
dence-based approach. This direction received a sufficiently 
detailed justification as in the general theoretical works [8; 9; 
10; 11, etc.], So in the studies conducted on the material of 
various sports, in particular, sports swimming [1–7; 12; 13]. 
However, in the special literature there is presented disparate 
data, and the software and normative materials regulating 
work in the age groups of Children and Youth Sports School 
and Specialized Children and Youth Sports School of the 
Olympic Reserve in swimming, developed more than 20–30 
years ago [1; 8; 10]. As a result, it is especially important to 
improve these provisions on the development of quantitative 

criteria for the selection of young swimmers, depending on 
the swimming specialization. The question of selection and 
orientation is particularly acute at the stage of specialized ba-
sic training in the formation of a potential closest reserve for 
national teams and the determination of promising opportuni-
ties for athletes to achieve high sports results. 

Based on the above, the relevance of this work is determined 
by the need to complement modern scientific knowledge on 
the development of model characteristics that include a cer-
tain set of indicators of body constitution and physical fitness 
of young swimmers aged 14–16 years specializing in various 
swimming methods. 

Purpose of the study: the establishment of the most sig-
nificant selection criteria for swimmers aged 14–16 years 
specializing in various swimming methods, which limit their 
sporting achievements.

Objectives of the study:

1. To reveal the features of the morphological and functional 
parameters of young swimmers aged 14–16 years, represen-
tatives of various swimming methods.
2. To determine the differences in the level of physical pre-
paredness of young swimmers, representatives of different 
specializations. 
3. To establish the most significant criteria for the selection 
of young athletes who specialize in various methods of swim-
ming, limiting their athletic achievements.
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Material and Methods of the research

The work investigated the morpho-functional parameters, 
their ratio, as well as the testing of physical preparedness of 
athletes. The data collection was carried out during training 
and training fees, in the framework of the Interdisciplinary Re-
search Team, the Swimming Federation of Ukraine. The study 
involved 50 qualified young swimmers aged 14–16 years who 
were at the stage of specialized basic training (qualification at 
the level of I grade, CMS, MS). Sports experience swimmers 
was 6–9 years. Athletes were divided into 4 groups on swim-
ming specialization.

Research methods: analysis and generalization of scientific 
and methodological literature, pedagogical observation, test-
ing, anthropometric measurements, methods of mathemati-
cal statistics.

Table 1
Model characteristics of the physical development of young swimmers 14–16 years old, 

specializing in different ways of swimming

No.
i/o

Parameters

F/с
(n=20)

Butt.
(n=9)

B/c
(n=5)

Breas 
(n=16) Х

Х ±σ Х ±σ Х ±σ Х ±σ
1. Body length, cm 184,45 8,00 180,72 5,42 180,63 8,54 177,81 4,35 180,90
2. Body weight, kg 72,54 7,15 66,27 8,73 68,73 10,70 65,42 7,08 68,24

3. Arm span, cm 189,40 3,35 185,11 9,55 184,38 8,26 182,97 4,65 185,47

4. Arm length, cm 83,10 7,37 81,17 3,17 80,38 2,69 79,78 2,18 81,11

5. Brush length, cm 21,13 0,96 21,11 1,43 19,63 0,75 20,97 0,81 20,71

6. Forearm length, cm 26,45 1,95 25,22 2,09 26,25 1,55 25,19 1,11 25,78

7. Shoulder length, cm 33,23 3,05 32,61 1,58 33,13 2,43 32,50 1,37 32,87

8. Limb length, cm 96,38 6,57 93,83 5,71 91,13 6,64 93,34 5,34 93,67

9. Shin length, cm 43,44 2,97 42,22 1,39 41,63 3,30 41,97 2,06 42,32

10. Foot length, cm 27,93 1,15 27,89 1,47 27,50 1,91 27,59 1,14 27,73

11. Torso length, cm 60,80 3,72 60,00 5,27 57,63 3,50 57,88 3,28 59,08

12. Shoulder width, cm 40,73 2,09 40,06 2,83 41,00 2,16 39,91 1,75 40,43

13. Width of the pelvis, cm 27,30 1,46 26,56 1,76 26,00 2,45 26,47 1,63 26,58

14. Brush width, cm 9,33 0,34 9,06 0,53 9,25 0,65 9,09 0,33 9,18

15. CC in rest, cm 96,43 4,42 93,06 4,45 96,50 4,49 93,34 4,80 94,83

16. CC on inhale, cm 102,43 4,64 99,67 4,38 101,13 3,79 99,59 4,97 100,71

17. CC on expiration, cm 92,03 4,60 89,50 5,44 92,50 3,70 89,06 5,06 90,77

18. Shoulder girth (tension) 32,33 2,01 30,61 2,64 31,25 1,71 30,81 2,80 31,25

19. Shoulder girth (relaxed) 29,35 1,86 27,89 2,00 27,50 1,47 27,94 2,95 28,17

20. Girth forearms, cm 25,85 1,61 24,72 1,79 24,50 2,08 25,03 1,77 25,03

21. Wrist girth, cm 16,93 0,71 16,39 0,74 16,00 1,35 16,38 0,92 16,43

22. Waist girth, cm 73,90 3,35 73,67 3,81 72,50 3,87 71,97 4,56 73,01

23. Girth of the buttocks, cm 93,35 3,82 89,56 6,02 90,25 5,50 90,44 4,97 90,90

24. Hip girth, cm 51,30 2,76 50,17 5,31 49,25 2,72 48,72 3,79 49,86

25. Knee girth, cm 36,53 1,64 35,56 1,59 36,00 1,68 35,88 1,58 35,99

26. Girth of a shin, cm 35,88 2,00 35,39 2,63 35,50 2,48 34,75 2,04 35,38

27. Ankle girth, cm 22,93 1,29 22,00 1,41 22,25 1,50 22,84 1,11 22,51

28. Excursion of the chest, cm 10,41 1,87 10,17 1,44 8,63 1,25 10,53 1,89 9,94

29. VC, l 5,94 0,79 5,68 0,65 5,72 0,58 5,15 0,77 5,62

30. VC, ml·kg–1 81,85 6,78 86,04 5,76 84,09 9,87 79,32 12,49 82,83

31. Arm / body length, c. u. 0,45 0,01 0,45 0,01 0,45 0,01 0,45 0,01 0,45

32. Legs / body length, c. u. 0,52 0,02 0,52 0,02 0,50 0,02 0,52 0,02 0,52

33. Width of the shoulders / pelvis, c. u. 1,50 0,11 1,51 0,11 1,58 0,07 1,51 0,10 1,53

34. CC / body length. c. u. 0,52 0,03 0,51 0,02 0,53 0,02 0,53 0,03 0,52

35. Quetelet index, kg m² 21,32 1,61 20,21 1,82 20,96 1,60 20,68 1,97 20,79

36. Broca’s index, c. u. 11,91 6,30 14,46 4,99 11,90 4,34 12,39 6,32 12,67
37. Absol. body surface area, m² 1,97 0,14 1,87 0,14 1,89 0,19 1,83 0,10 1,89

Results of the research

On the basis of the conducted studies, the features of the 
morphological and functional parameters of young swimmers 
aged 14–16 years specializing in various swimming methods 
(Table 1) were established.

So, when comparing the total and out-going body sizes, it was 
found that the highest average values were recorded for ath-
letes who specialize in swimming with the front crawl. Slightly 
inferior to the young men who specialize in swimming in the 
way of the butterfly and the back crawl. The smallest values 
are fixed for young men who specialize in swimming in the way 
of breaststroke.

The analysis of indicators of the respiratory function of ath-
letes showed that the highest indicators of chest capacity 
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(CC) at rest (96,43 – 96,50 cm), during inspiration (102,43 – 
101,13 cm) and expiration (92,03 – 92,50 cm, respectively) 
belong to representatives of the swimming crawl on chest and 
back. Almost the same figures recorded in representatives of 
the swimming way of the butterfly and breaststroke. For ath-
letes – representatives of the way of swimming the butterfly, 
the crawl on the chest and on the back, are characterized by 
large indicators of VC, which range from 5,68 to 5,94 liters.

The study of physical preparedness was carried out with the 
help of testing the level of development of individual motor 
abilities. To study the structure of power readiness, the maxi-
mum thrust force on land and thrust force in water on a har-
ness were measured, on the basis of which the relative thrust 
force to body mass (RTF) was calculated, as well as the utili-
zation rate of thrust force capabilities (URTF). To assess the 
speed capabilities, we analyzed the results of swimming the 
distances of 25, 75 and 100 meters with a maximum speed 
using various swimming methods.

The study of various aspects of special physical preparedness 
shows that the level of development of the athletic qualities of 
athletes, representatives of various methods of swimming, is 
somewhat different (Table 2). 

The boys who specialize in backstroke and butterfly stroke 
have the best results of mobility in the shoulder joints, which 
is due to the structure of the technique for performing move-
ments in the water. Representatives of the breaststroke oc-
cupy the last place, which reflects the specifics of swimming 
in this way.

The structure of strength training in swimmers, depending on 
the method of swimming is also different. The best results of 
the thrust force on land were found in the representatives of 
the crawl swimming on the chest and on the back. However, 
the greatest indicators of thrust in the water when swimming 
in various ways are found in young men who specialize in 
swimming as a crawl on chest and breaststroke. 

With the help of the correlation analysis, the most significant 
criteria for the selection of athletes specializing in various 

Table 2
Evaluation of the special physical preparedness of athletes 14–16 years old, 

specializing in different ways of swimming

Parameters

F/с
(n=20)

Butt.
(n=9)

B/c
(n=5)

Breas 
(n=16)

Х
Х ±σ Х ±σ Х ±σ Х ±σ

Movable. in the shoulders. joint, cm 41,85 17,78 36,11 22,55 9,50 14,71 45,78 13,02 33,31

Tilt down, cm 15,59 6,71 14,57 8,12 20,88 7,19 17,65 6,15 17,17

Traction force in land, kg 37,21 5,83 35,11 5,09 37,00 3,56 33,00 4,27 35,58

RTF in land, F·kg–1 0,51 0,06 0,53 0,07 0,54 0,05 0,51 0,06 0,52

Traction force in water, kg 16,53 2,04 13,89 2,52 14,75 2,06 16,25 1,77 15,36

RTF in water, F·kg–1 0,23 0,02 0,21 0,04 0,21 0,01 0,25 0,03 0,23

URTF, с. u. 0,45 0,07 0,40 0,10 0,40 0,05 0,50 0,08 0,44

V 25 m, m·c–1 1,99 0,11 1,86 0,08 1,83 0,05 1,58 0,07 1,82

V 75 m, m·c–1 1,77 0,10 1,65 0,11 1,63 0,06 1,40 0,06 1,61

²СВ (АН) V75/V25 0,89 0,03 0,82 0,21 0,88 0,02 0,89 0,04 0,87
V 100 m, m·c–1 1,83 0,07 1,64 0,11 1,67 0,04 1,46 0,05 1,65

methods of swimming, limiting their sporting achievements, 
were established.

For representatives of various swimming methods, the con-
nection level of swimming speed at a distance of 100 meters 
with some anthropometric features and physical prepared-
ness indicators has been revealed (Figure 1–4). 

Fig. 1. Most significant indicators of athletes, repre-
sentatives of swimming by way of front crawl, limiting 

sporting achievements

Fig. 2. Most significant indicators of athletes, repre-
sentatives of swimming by way of butterfly, limiting 

sporting achievements
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Fig. 3. Most significant indicators of athletes, 
representatives of the breaststroke swimming, 

limiting sporting achievements

The study identified the criteria for selecting young swimmers 
aged 14–16 years, representatives of various specializations, 
based on a comprehensive study of a wide range of indicators 
characterizing functional capabilities, special motor skills and 
morphological fitness of athletes.

Thus, the type of constitution determines the swimmer’s pow-
er abilities, where specialization leaves an imprint on its mor-
phological structure, thereby affecting the level of physical 
development. The manifestation of speed qualities are closely 
related to the level of development of power. The speed capa-
bilities of swimmers is a factor limiting the sporting result at 
all distances. 
So, the objective conduct of sports orientation in swimming 
depends on the use of certain morpho-functional and peda-
gogical criteria that reveal a tendency to one or another meth-
od of swimming. 

Conclusions / Discussion

The results of the conducted research supplement the theo-
retical positions formulated in the works of N. Zh. Bulgakova 
[1], V. Yu. Davydova, V. B. Avdeenko [2], V. M. Platonova [9], 
I. V. Chebotareva [10 ], that the sports results of swimmers 
are largely dependent on the characteristics of the body phy-
sique. The proportions of the body, which determine the hy-
drodynamic qualities and indicate the strength (body size of 
the body) and functional (VC, the ratio of the VC to the weight 
of the body) capabilities of the swimmers, also have great im-
portance on the result. An important role is played by mobility 
in the joints, allowing you to most effectively implement the 

Fig. 4. Most significant indicators of athletes, repre-
sentatives of the crawl on the back, limiting athletic 

performance

power capabilities, speed, endurance, to master the modern 
swimming technique.
Data on the physique, the prospects for improving the func-
tional systems of the body are especially needed in the sec-
ond stage of selection, when the future specialization of the 
young athlete is determined, and the multi-year preparation 
process is oriented.

The results confirm the findings of experts [1; 2; 9; 10] that 
morpho-functional indicators, according to which swimmers 
significantly differ from each other, determine success in a 
particular method of swimming. It should be noted that the 
transitional model characteristics of young athletes, previous-
ly presented in the literature, are somewhat outdated today. 
In addition, in the program for children’s sports schools and 
sports schools [8], tests with control and transitional stan-
dards are given without quantitative indicators that could help 
the coach to choose the swimming specialization correctly, 
evaluate the quality of testing for effective selection and ori-
entation of swimmers at the stage of specialized basic train-
ing. Therefore, the addition of scientific knowledge about the 
characteristics of constitution and physical preparedness of 
young swimmers 14–16 years old of various swimming spe-
cializations in accordance with modern trends in the develop-
ment of sports swimming can improve the efficiency of selec-
tion and orientation of the most promising athletes.  

Prospects for further research are associated with the 
establishment of the most significant criteria for the selection 
of young girls, representatives of different swimming meth-
ods, limiting their athletic achievements.
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Purpose: to establish the most effective methods of monitoring and evaluating the current status of athletes, and on the basis 
of this, develop methods for remote monitoring of the current state of martial arts in the process of conducting a duel. 

Materials & Methods: videotapes of competitive fights of athletes participating in Ukrainian championships, world champi-
onships, and Olympic Games were used in the research. The methods used are: "high-speed video filming" a biomechanical 
analysis of the kinematic displacements of the total center of mass of an athlete and individual bio-kinematic parts of the body, 
followed by the determination of the dynamic efforts that ensure their movement, as well as the statistical stress that deter-
mines the availability of these efforts. 

Results & Conclusions: the use of modern technical video recording tools and computer equipment with appropriate pro-
grams for processing video sequences of performed movements and on the basis of established regularities of the flow of 
biodynamic efforts of competitive movements of martial sportsmen opens up broad possibilities for developing methods for 
remote contactless monitoring of the current status of athletes.
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Introduction

Currently, there are no objective methods for contactless re-
mote assessment of the current status of athletes leading the 
fight at sports arenas. This is complicated by the fact that their 
physical activity takes place in a situational situation and is un-
predictable, the actions performed are acyclic and extremely 
varied both in the arsenal of specific features of movements 
in a particular form of martial arts, and in the features of their 
performance. All this as a whole creates great difficulties 
not only in monitoring the current state, but also in the sub-
sequent analysis of its implementation. The emergence of 
modern video technology allows the analysis of the actions of 
athletes, but the assessment of the measure of fatigue on the 
results of video shooting is not currently carried out, which is 
an important unresolved task.

Its solution is of interest for almost any sport. This problem 
is solved in cyclic sports, based on the use of the method of 
"statistical layering" of performed cycles of movements.

His made it possible to observe quite clearly the dynamics of 
their frequency-amplitude oscillations, which was success-
fully carried out in the works on the study of the sprint run by 
A. Yefremenko [1]. In the works of Van Sin Na [4], G. P. Arte-
myeva [5], M. N. Galashko [6], Ya. I. Puhach [8] established a 

characteristic feature of the static force change at the angle 
of bend between the biokinematic links "thigh-shin", "shoul-
der-forearm" both in the mode of development of the effort 
to be overcome and in the case of repayment of the impulse 
of force. In these studies, for the first time, the dependence 
of the increase in the effort on the angle of extension of the 
biokinematic links was established, which is characterized as 
the quantity ∂F/∂φ. This characteristic is described in polar co-
ordinates by a logarithmic spiral, which clearly gives a graphic 
representation of its changes during fatigue. This character-
istic allowed A. N. Iefremenko to find a strictly determined re-
lationship between the kinematic characteristics of the move-
ment of the biological links of the limb in a smooth run at short 
distances, dynamic efforts, which are provided by their move-
ments, and static voltage, which preserves the working pos-
ture of the athlete’s body when moving it in the race. Based 
on the regularity of the behavior of the ∂F/∂φ characteristic 
and its changes during the run, he was the first to establish a 
feature of reducing the energy potential during the passage 
of a distance, which is that the kinetic energy consumption 
of body mass movement over the distance covered was less 
than the total loss.

The calculations were carried out on the basis of the analysis 
of high-speed video filming of the run of athletes of various 
ranks [9].
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The results of these studies formed the basis for a modifica-
tion of the method of remote assessment of the current sta-
tus of an athlete-combatant during a duel, in determining its 
energy costs for conducting receptions against an opponent; 
protection from enemy attacks; passive actions when prepar-
ing your attack or waiting for the actions of the enemy This 
technique and its use in the conducted research on the ex-
ample of combat sambo is presented for the first time.

Purpose of the study: establish the most effective methods 
of monitoring and assessing the current status of athletes, 
carried out in real time in the process of conducting the fight.

Objectives of the study:

1. To analyze the scientific and methodological literature on 
the existing methods of control carried out remotely in real 
time for the current state of the athletes, or the "human op-
erator" who performs his work under special or extreme con-
ditions.

2. To establish the relationship between the complexity of the 
goal; tasks aimed at achieving it, and the possibilities of exist-
ing methods to solve them.

3. Based on the analysis carried out, develop a method that 
has the necessary solvability to achieve the goal.

4. To test the method obtained.

Material and Methods of the research

Materials: data of video fights performances of athletes.

Research methods: analysis and synthesis of scientific and 
methodological literature; biomechanical video processing; 
methods of mathematical approximation of the kinematic 
displacement of the centers of mass of individual parts of the 
body and the general center of body mass; graphical presen-
tation of research results in indicative semantic spaces.

Results of the research

Remote monitoring of the current state of a person who is not 
burdened with any hardware equipment has been unresolved 
for a long time, as there were no integral methods for assess-
ing the current state. This issue was most acute in transport 
systems, in aviation and space medicine, engineering psy-
chology [17]. The first, rather effective solution to this prob-
lem was found in the development of methods for monitoring 
the control of the aircraft [21]. It was based on the control over 
the implementation of the final result of professional work in 
the management of the pilot of the aircraft by "aircraft control 
stick". Depending on the current state of the pilot, his accu-
racy of the flight training program by the aircraft control stick 
movement varied.

The peculiarity of the construction of this method was that 
control over the state of the contractor is carried out by a qual-

itative assessment of the implementation of the final result of 
a given professional activity. The observed executor was not 
burdened with any devices while monitoring the course of his 
functional state.

This method of control in all respects corresponds to its ap-
plication in the practice of monitoring the action of an athlete-
combatant during a sporting match as the type of his profes-
sional activity and evaluation of its result by external observa-
tion. However, its use to assess the interaction of two athletes 
is insufficient, since in the first case the error in the control of 
the aircraft by the pilot is completely predictable on the result 
of the behavior of the aircraft, and there is always direct con-
tact of the pilot through the aircraft control stick and in the 
interaction of two opponents in single combat, this method 
does not allow to give a reasonable forecast of the further 
development of the process being conducted, as it relates to 
non-stationary processes.

The valuable result of applying the method described above 
is that it is based on an integral indicator of a person’s gen-
eral condition, which influences the achievement of the final 
result performed by the professional activity. Any deviation 
of the current state from its adequate standard for the work 
being performed entails an error in the correctness of the 
action being performed. An equally important result was the 
established pattern of the exponential growth of the allowed 
error with a linear dependence of the indicators of the func-
tional state, which is an integral indicator of deviation from its 
"norm". 

Thus, the necessary resolvability of observation becomes 
possible only if we take into account the integral indicator of 
the general functional state of a person and the indicator of 
the magnitude of deviation from the adequate norm of the 
current state. On the basis of these characteristics, a graphic 
construction of these relations is carried out in a special at-
tribute semantic space with a single measure of comparable 
characteristics, which reflects the analytical dependence of 
the description of the sought pattern. As noted above, this 
problem was solved by А. Yefremenko when analyzing the en-
ergy consumption of the static stress of the working posture 
and the dynamic efforts that ensure the kinematic displace-
ment of the center of mass of the body parts and the common 
center of mass in the supporting and unsupported phases of 
its movement in a runner at a short distance [9].

Based on the foregoing, to assess the current functional state 
of a martial fighter when conducting a duel, the pattern of 
changes in the ∂F/∂φ characteristic was used in the plyomet-
ric mode of its manifestation in movements during the reac-
tions with support. This is reflected in the nature of the ob-
served static voltage changes its magnitude and duration of 
the flow. The process of remote monitoring was carried out 
by a special video camera and an appropriate program for 
processing the video sequence of the athlete’s movements 
performed in real time. Systematization of the athlete’s motor 
activity throughout the entire fight consists in the division of 
the performed actions into non-contact movement and con-
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tact interaction. In the time series of the athlete’s movement, 
a continuous assessment of the change in magnitudes ∂F/∂φ 
was carried out, and against its background, an estimate of 
the value of ∂F/∂φ was carried out, which made it possible to 
establish the relationship between the variation of the static 
voltage and the dynamic force observed with it, determined 
by the athlete. The empirical data, on the basis of which the 
above stated regularities were established, are presented in 
tables 1–4. 

Static voltage is characterized by an equal force ratio of the 
voltage of synergists and antagonists. The magnitude of 
this relationship is always equal to one. The potential energy 
supply providing such a ratio may vary from the permissible 
minimum to the maximum possible maximum. Oscillations or 
ripple of potential energy relative to any point; static voltage 
is observed within the entire range of its value. The maximum 
possible value of this process is observed in the middle of the 
range of static voltage. Depending on the intensity of static 
voltage and the duration of its preservation, the expenditure 
of potential energy occurs. The expenditure of potential en-
ergy is spent on dynamic efforts, which generates the move-
ments of the bio-kinematic links of the body, which are to a 
certain extent aimed at maintaining the static position of the 
working posture when performing movements of professional 
orientation. 

When measuring the static force in various angular values in 
any biokinematic pair, its quantitative characteristic is estab-
lished. This value remains the same for both synergists and 
antagonists. Any motor act is accompanied as a result of 
changes in dynamic efforts between antagonists and syner-
gists. Since all the considered characteristics are expressed 
in the same physical quantities, their relationship represents 
a dimensionless quantity, which is measured within a unit, if 
the full range of variation of all the relationships encountered 
is taken as one. 

Consumption of potential energy, if it is not replenished during 
the work, is reduced, which is regarded as fatigue. Geometri-
cally, this can be represented as a reduction in the length of 
the range, which is adopted by the "conventional unit". For the 
actual implementation of motor activity aimed at displacing 
the centers of mass of the bio-kinematic links of the body and 
the common center of mass of the body, the absolute values 
of the dynamic efforts necessary to ensure the kinematics of 
the actions performed remain the same.

This leads to a change in the structure of static stress, mani-
fested in a change in the working posture of an athlete, which 
in turn leads to changes in the speed and trajectory of move-
ment of both the common center of mass of the whole body 
and of its individual kinematic links, the technique, move-
ment is disturbed, the increase in allowed errors increases, 
the efficiency factor decreases power consumption. Charac-
teristics of temporal, spatial and power indicators undergo a 
mismatch. If this process is not comparable with the same to 
the opponent, it is manifested in the superiority of one whose 
energy potential is higher.

Since the process of fatigue is reflected in the change in the 
kinematics of motion, and it is described in strictly defined 
analytical equations, the video monitoring performed allows 
us to estimate the progress of this process in real time. Its 
representation in dimensionless quantities in semantic space 
allows us to express the qualitative characteristics of the state 
of fatigue in quantitative terms of the observed analytical de-
pendence.

It is almost impossible to reveal this pattern by conventional 
research methods, which are used when comparing various 
variants of relations of a measure of static voltage of its pul-
sating oscillation, while variations in the dynamic efforts of 
synergists and antagonists ensuring the execution of a motor 
act. Especially if this comparison is based on group average 
data. As an example, it is enough to consider the structure of 
the analysis of the variation of static voltage and dynamic ef-
forts of synergists and antagonists in the organization of the 
equifinal result of the performed professional activity.

The magnitude of the possible manifestation of static force 
depends on the innate body type, current physical condition, 
level of physical fitness. In the ongoing research measure-
ments were taken static forces. Regardless of the current 
state, innate data, body type, current physical condition and 
level of physical fitness, static stress is characterized by the 
fact that the relationship between the dynamometry of syn-
ergists and antagonists remains equal. All the parameters 
listed above lose the significance of the absolute values, and 
only the indication of the fluctuation of the range of the ripple 
boundaries of the dynamic force from the minimum value to 
the maximum value remains. The boundaries of this range in 
any case correspond to some current value of static voltage 
equal to one.

Since the generators of this characteristic are dynamic efforts 
of synergists and antagonists, their unequal relations also 
give a dimensionless characteristic, which varies from 0 to 1 
subject to the introduction of a measure 2(SV − S )

SV
 or 2(SV − А )

SV
 

where is SV – current static voltage; S – the maximum ob-
served dynamic synergistic effort; A – the minimum observed 
dynamic force of the antagonist, which is typical for the imple-
mentation of the action performed.  In this case, the differ-
ence of the resulting static voltage oscillations is the range of 
its pulsating oscillation (P). In this representation of the four 
interdependent characteristics, such a parameter as time is 
excluded. We are talking only about the amplitude interde-
pendence, characteristics considered. Tables 1–4 present 
the data of one athlete, whose readings are reflections of the 
relationship between the synergist and antagonist tension at 
different angles 𝝋 between the lower leg and thigh, reflecting 
the static stress of the working posture, in ensuring the flow of 
dynamic efforts of the movements performed.

Variants of this kind of relationship, depending on their mutual 
conditionality, can be created much more, but it is practically 
impossible to establish a general connection between all four 
characteristics in this type of analysis.
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In the subsequent analysis of these data, the economy of 
energy consumption for each selected group of movements 
was evaluated, which was used to determine the optimal tac-
tical behavior and the economy of energy consumption for 
conducting attacking and defensive actions. In general, the 
analysis of the fight was carried out to assess its initial and 
final energy potential, as well as the pulsation of this potential 
in the time of the entire fight. 

With accurate information about the anthropometric charac-
teristics of the growth-weight indicators, a similar calculation 
was carried out for the enemy, which later allowed to establish 
its energy consumption dynamics and correlation of profit-
ability ratios in the interaction of each fragment of the fight.

The lack of previously existing video monitoring technology, 
appropriate software and the necessary computer equip-
ment, as well as developed feature semantic spaces with a 
single measure of comparable characteristics introduced in 
them, reflecting the presented empirical data in an orderly 
form, while establishing the consistency of the studied char-
acteristics of the interacting characteristics, not allowed to 
solve problems of the complexity.

Table 1
The characteristic of the static stress of the working posture, reflecting the relationship of the pulsating 

dynamics of the efforts of synergists and antagonists with different angular deviations of the biokinematic 
elements of the "hip-shin" pair. Data systematized by the size of the pulsating range of efforts 

of the synergist-antagonist when performing a motor act (о)

No. S А P SV No. S А P SV

1. 100 20 20 90 17. 120 60 60 90
2. 120 100 20 110 18. 140 80 60 110

3. 140 120 20 130 19. 160 100 60 130

4. 160 140 20 150 20. 180 120 60 150

5. 180 160 20 170 21. 100 20 60 60

6. 80 50 30 65 22. 120 40 80 80

7. 100 70 30 85 23. 140 60 80 100

8. 110 80 30 95 24. 160 80 80 120

9. 120 90 30 105 25. 180 100 80 140

10. 160 130 30 145 26. 130 50 80 90

11. 180 150 30 165 27. 120 30 90 75

12. 100 60 30 80 28. 140 50 90 95

13. 120 80 40 100 29. 150 60 90 105

14. 160 120 40 140 30. 160 70 90 115

15. 180 140 40 160 31. 170 80 90 125
16. 100 40 40 70 32. 180 90 90 135

Remark. SV is the statistical voltage; S is the synergist’s dynamic effort; a – dynamic effort of the antagonist in the frame 
analysis of the performed movement by the athlete, P – pulsating oscillation.

Table 2
Ratios of the characteristic of static voltage with 
maximum effort, synergists and dynamics of the 

efforts of antagonists in providing a motor act and 
changing the value of pulsation of the range in differ-

ent angular positions of the kinematic pair 
"thigh-shin". The data is selected from table 1

S 120 120 120 120 120 120
А 100 90 80 60 40 30

P 20 30 40 60 80 90
SV 110 105 100 90 80 75

Table 3
The ratio of changes in synergistic efforts, static 

voltage pulsations with a constant indicator of the 
efforts of antagonists. 

The data is selected from table 1

А 80 80 80 80 80 80
S 100 110 120 140 160 170

P 20 30 40 60 80 90

SV 90 95 100 110 120 125

From the analysis it follows that:

1) for comparing and commensurability of the observed in-
terdependent relations in processes and phenomena, a uni-
fied measure of their representation in non-changeable units 
is necessary in order to obtain the proportion of their ratio to 
each other in commencement to something third, as the val-
ue of the standard of comparison. They can be the range of 
fluctuations of these values from its max to min; or their sum 
(compared values) to their current value. In this case - the 
opened share ratio of each part to the whole. The change of 
the whole remains uncertain. They are the current potential of 
the entire system. In this case, only the qualitative component 
of the whole is reflected, but not its value; 
2) the stability of the occurrence of the considered ratios of 
the compared quantities is expressed in their constancy of 
manifestation, which, with their multiple layering, is reflected 
in the indicator "how much?".

Choosing the characteristic of any comparable value (the inter-
val "max-min", or the value of the relationship), it is necessary 
to accumulate its combination, after which it came and what 
follows after it. "What emerged from the past", "what gave birth 
to the present". The constancy of statistical accumulation in 
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the current present, as the basis of the observed indicator, and 
the variation around it of the past from which it arose, and the 
subsequent that it gave rise, gives a "structure of the constan-
cy of the occurrence of constant relationships", which reflects 
its qualitative structure and the variability of the compared 
structure. Its universality of the emergence and transition into 
the next, that is, the triad "generating-existing-generated", or 
"past-present-next", or "previous-present-future";

3) the manifestation of a statistical accumulation of "con-
stancy of observation of the following structures of constancy 
of the occurrence of constant relations" is an expression of a 
certain self-organizing system that emerged from the genera-
tor environment, which finds its presentation in a specific ana-
lytical expression, and its stability is determined by "constant" 
coefficients when the established values of the parameters 
"constantly", manifested analytical expressions, reflecting 
the pattern the process of self-organization and its accessible 
universality in the generation of the subsequent variability of 
self-organizing systems as a set of autonomous units inter-
acting with each other.

In all cases, it was a question of the qualitative organization 
of this process without taking into account the potential en-
ergy-mass exchange necessary for its maintenance, which 
consisted in the simultaneous and sequential flow of various 
processes, which characterizes the qualitative feature of their 
organization. The simultaneous occurrence of the same pro-
cesses reflects the strength of their severity (amplitude), and 
successively the same processes, reflect the duration of their 
action.

This variability of possible combinations and "jointly proceed-
ing processes" in a certain space with an appropriate density 
of their combination generates the stability of their occur-
rence, which is reflected by the amplitude-frequency depen-
dence of their periodic repeatability, which has a strictly de-
termined analytical apparatus reflecting the formation of this 
process. 

When testing the material obtained, a method was used to es-
timate the athlete’s energy potential to change the plyometric 
response of the ∂F/∂φ indicator, which reflects the measure 
of static voltage during the development of fatigue during the 
current work and dynamic efforts, manifested in changes in 
the ∂F/∂t indicator, determining the speed of movement of the 
bio-kinematic links of the body and its common center mass.

The essence of it was to determine the magnitude of the 
change between the characteristic of the preceding signal to 
the measured next. From the entire video series, a set of iden-
tical signals was selected, which were located according to 
their size from the weakest to the strongest. Regarding them, 
a variation of outgoing and subsequent signals was noted; 
those that formed it, and those that formed it. In fact, this 
method, which was proposed by Galton in the method of "col-
lective photography", was tested by Sheldon and, taking into 
account modern technical advances, in a modified version of 
its application, our own are used in scientific research carried 

out at Kharkiv State Academy of physical culture [22; 23].

All the calculations described were carried out in real time. 
The final signal processing was represented in the form of a 
graphical expression of a nomogram of two combined coor-
dinate grids rotated relative to each other at an angle of 45°. 
The first rectangular grid represents the vertical (ordinate) 
change in energy potential in its maximum manifestation in a 
controlled individual. Horizontal (abscissa) there were chang-
es in its minimal manifestation. The values of the boundaries 
of the pulsations were taken from the video series, which de-
termined the range of pulsations in the change in the energy 
potential of the controlled individual. 

The second rectangular grid represented by the ordinate value 
the current value of the pulsation energy potential when the 
controlled motor activity, and the abscissa represents the mag-
nitude of the static voltage determined by changes in conduct-
ed performance plyometric control. The static voltage scale 
(abscissa in the second coordinate grid) in the first coordinate 
grid is the bisector of the angle of this coordinate grid.

The general picture of the observed interdependent process-
es, reflected in the indicative semantic space with the mea-
sure introduced in fractions of sigmal values, is presented in 
Figure 1. 

This method of monitoring and current analysis of the data 
obtained can be used in any kind of sports and professional 
activities.

The limiting complexity of the widespread use of this method 

Fig. 1. The pattern of movement of the common point 
of the indicator of the energy potential ripple in its 

orderly representation in the indicative semantic 
space with its arbitrary manifestation in the potential 
naturally occurring process of a single combat fight-
er: S – reflects the value of synergetic efforts in the relationship of 

potential with its antagonist A in providing equal static voltage repre-
sented by all relations, when S⁄(А=1), as the coefficient α of constant 

relations of static voltage, which is the diagonal of the coordinate 
system S; А. The orthogonal to this diagonal is the coordinate axis of 

the pulsation of the coefficient S⁄(А=1) and this diagonal itself consti-
tutes a space that has a single origin with the space S; A is rotated by 

an angle α=45o. The zone of joint intersection of these spaces is an 
area in which the interaction of a common point is reflected, which 

unites the interaction of all 4 parameters. Its movement generates an 
analytic regularity reflecting the interdependence of the behavior of 

that point.
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is the technique used to provide it, which includes appropriate 
video equipment, computer equipment, appropriate software 
and specialists in its operation, which will later constitute the 
field of scientific and practical support for the training of high-
ranking athletes. 

Conclusions / Discussion

Based on the use of modern technical video equipment and 
computer equipment with appropriate programs for process-
ing video sequences of performed movements and on the 
basis of established regularities of the flow of biodynamic 
characteristics in performing competitive movements of mar-
tial artists, a method of remote contactless monitoring of its 
current state has been developed.

Observing results obtained allow us to estimate the most 
energy-loss athletes in motor activity pursued controlled duel 
structure, whereby the tactical possible to determine the be-
havior of the athlete.

In the training process, the use of this method of monitoring 
the athlete's state allows for mastering the most economi-
cal techniques for performing difficult-coordinated actions, 
and when analyzing the "opponent" equipment, establish his 
weakest positions in the conduct of the fight.

Further development of this direction will be connected with 
its wider practical implementation.
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This work is actual due to rapid growth of the popularity of non-Olympic sports in the city of Kharkiv. Identification of organi-
zational reserves in non-Olympic propaganda system of sports in the city of Kharkiv and identification of areas of its improve-
ment is aimed at the development of non-Olympic movement in the city. 

Purpose: definition of features and ways to improve the system of propaganda of non-Olympic sports in the city of Kharkiv. 

Material & Methods: during the research a set of scientific methods was used: analysis of literary sources; analysis of docu-
mentary materials; analysis of Internet resources; System analysis; Organizational analysis; Survey (questionnaire), methods 
of mathematical statistics. In a study coaches and clients of fitness clubs in Kharkiv and students of Kharkiv sate academy of 
physical culture who are involved in non-Olympic sports (n=50) participated. 

Results: a system of propaganda of non-Olympic sports in the city of Kharkiv from the perspective of a systematic approach is 
characterized. analyzed local promoter activity of management of the State’s authority s in the sphere of physical culture and 
sport, the Federation and the other sports organizations of non-Olympic sports. The regional mass media have been identi-
fied, which cover information on non-Olympic sports. Organizational reserves are revealed. 

Conclusions: the propaganda system of non-Olympic sports in the city of Kharkiv is characterized by its singularities in use of 
existing forms and means of propaganda in the existing resource provision and in regional media. Directions of improving the 
system of propaganda of non-Olympic sports in the city of Kharkiv are offered.
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Introduction

The modern practice of functioning and development of non-
Olympic sports, as well as its social importance, are subjects 
of scientific interest. The need to research various aspects of 
system of non-Olympic sports is pointed by researches of sci-
entists [5]. So far, in the literature the authors have presented 
the historical aspects of the emergence and development of 
non-Olympic sports, organizational and legal bases of non-
Olympic sports regulation in the world and in Ukraine [8]. 
N. G. Dolbysheva & E. Yu. Savaretz analyzed the main direc-
tions of activity of controls authorities that provide non-Olym-
pic sports in Ukraine [4]. Actual problems and prospects of 
development of strategy of non-Olympic sports in Ukraine are 
presented in works [9; 11].

In official documents which regulate the sphere of physical 
culture and sport, it is emphasizes that the first important 
task is forming in the population needs to systematic physical 
culture and sports. This underlines the great importance of 
propaganda in the development of non-Olympic movement. 
In domestic literature [3; 12] and foreign authors [13; 14] the 
role of propaganda and influence of the media on the devel-

opment of sport, in particular the impact of social networks 
on sports sponsorship and marketing are examined [17; 20; 
21].

In works of some authors [1; 3; 6; 10; 12] the beginning of 
solution of studied problem has been started. In particular: 
study by A. A. Tomenko related to the study of non-Olym-
pic sports’ coverage of issues in the domestic media [12]. 
S. A. Stadnik & M. A. Skrinnik characterized regional media as 
propaganda sources of non-Olympic sports [10]. Yu. N. Zh-
damirova & I. V. Petrenko considered mass physical culture 
and sports activities that take place in the city of Kharkiv [6]. 
A. Yu. Aghyppo & A. S. Bondar presented sports and recre-
ational sports organizations in Kharkiv [1]. A. S. Bondar & 
V. S. Mamay especially paid attention to the lighting of Olym-
pic and non-Olympic sports on the Internet [3]. At the same 
time, there are unresolved questions of the functioning and 
science provement of organization of propaganda for the de-
velopment of non-Olympic sports in the city of Kharkiv.

Studying the system of propaganda of non-Olympic sports in 
the city of Kharkiv with the system approach aimed at identifi-
cation of its characteristics and organizational reserves. This 
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will provide an opportunity to identify areas for improvement 
of the existing non-Olympic sports promotion system that will 
contribute to the development of non-Olympic movement in 
the city of Kharkiv.

Purpose of the study: to define the features and directions 
of improvement the system of propaganda of non-Olympic 
sports in the city of Kharkiv.

Material and Methods of the research

Participants. Coaches and clients of fitness clubs in Kharkiv 
(n=29), as well as 3d-grade students of the Kharkiv state 
academy of physical culture, involved in non-Olympic sports 
(n=21), took part in the study. 50 people were interviewed, 
58% of them men and 42% women. The average age of re-
spondents was 21–30 years – 58%, the maximum 41–50 
years – 16%, the minimum – up to 20 years (4%). All respon-
dents are involved in non-Olympic sports and have lived in 
the city of Kharkiv for at least 5 years. All participants gave 
informed consent to participate in this survey.

Organization of research. In order to identify the state of de-
velopment of non-Olympic sports in the city of Kharkiv, as 
well as to determine the content of propaganda of activity, 
methods of analysis of legal documents and analysis of In-
ternet resources were used. The method of system analysis 
made it possible to determine the structural characteristic of 
the system of propaganda of non-Olympic sports in the city 
of Kharkiv. Application of the method of organizational analy-
sis made it possible to identify organizational reserves. The 
survey was conducted in the form of a questionnaire in order 
to identify the opinion of Kharkiv inhabitants as for organiza-
tion of propaganda of non-Olympic movement in the city of 
Kharkiv.

Statistical analysis. Excel program was used in the study.

Results of the research

In our study "a system of propaganda of non-Olympic sports", 
was seen as a set of interrelated or interacting elements 
which common goal is to convince the population of the city 
of Kharkiv in the use and need of training non-Olympic sports. 
It is found that the propaganda of non-Olympic sports system 
consists of the external environment, input, output and feed-
back of the final result of the system.

The external environment is a combination of factors that in-
fluence propaganda activities. Joining to non-Olympic sports 
propaganda is propaganda subjects, which we conventionally 
combined into 3 groups. This element, influenced by the ex-
ternal environment, using forms and means of propaganda, 
existing resources, regional media, influence the object of 
propaganda with the aim of achieving the final result at the 
output. Usage of a systematic approach requires a feedback 
to determine the importance of the processes in the operation 
of the system.

Local authorities in the city of Kharkiv, presented by the De-
partment of Family, Youth and Sports of the Kharkiv City Coun-
cil (hereinafter – the Department) and its structural divisions: 
Management and marketing department in the field of sport; 
Management department of physical culture and sports; 
Management Investment Development and image projects, 
as well as the Committee on the Family, Youth and Sports in 
the 9 districts of the city.

Objectives and activities of the Department and its business 
units, aimed at promoting sports movement, including non-
Olympic sports are identified. These are tasks of organizing 
and carrying out and, taking into account the complex market 
research, large-scale sporting events, as well as their promo-
tion on the Internet, in regional, national and international me-
dia.

It was found that the Department held in the city every year 
image sports events on the development of non-Olympic view 
s sports festival of extreme sports; social project "I can"; Mar-
tial arts festival; Sports fair "Kharkiv – the sports capital"; Fes-
tival on intellectual sports "Intelliada"; Sports corporate tour-
nament "The Battle of Corporations"; Competition "Sports 
initiatives of Kharkiv". The results of the survey give grounds 
to assert that the above mentioned image-sports events rise 
interest in the city’s population. In particular, 66% of respon-
dents would like to become a part of such events.

The analysis of calendar plans of the Administration of Physi-
cal Culture and Sports Department has shown that each year 
the city hosts about 300 sports events. Out of them, 60% are 
activities of non-Olympic sports. In the course of our survey it 
is revealed that the majority (66%) of respondents are inter-
ested in sports events that are held in the city on the power 
non-Olympic sports (weightlifting, arm sport, bodybuilding, 
power lifting, strongman).

At the same time, the analysis of propaganda activities of lo-
cal government authorities in the field of Physical Education 
and Sports has revealed the organizing reserve. This project 
of the city target complex program to promote non-Olympic 
sports in the regional media, coordination and control over 
the implementation of which is entrusted to the Department 
of Family, Youth and Sports of the Kharkiv City Council and its 
structural divisions.

To public sports organizations which develop non-Olympic 
sports in the city of Kharkiv, we attribute the federation of non-
Olympic sports and sports society. It was revealed that cur-
rently in Kharkiv there are 65 regional and city federations of 
non-Olympic sports. As our research has shown, the federa-
tion promotes sport through sports events, championships, 
cups; participation in national and international competitions 
in sports and public events that take place in the city, in the 
country; establishing contacts with different levels of govern-
ment, educational institutions, businesses, institutions; Orga-
nization and holding of meetings with successful sportsmen, 
coaches, sports functionaries of the federation on the basis 
of educational institutions of all levels, enterprises, institu-
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tions; Production and distribution of booklets, posters, ban-
ners, brochures, leaflets; placing news reports and interviews 
in the media, creating websites or pages on social networks 
and others.

In addition to sports federations in Kharkiv, popularization of 
non-Olympic sports makes Kharkiv regional organization of 
sports society "Dynamo" (the FSS "Dynamo"). The analysis 
of schedules of fitness and sports activities of FSO "Dynamo" 
during 2013–2016 years has shown that the city annually held 
championships "Dynamo" according to the program of com-
plex competitions "Dinamiada", "Olympics" and "Olympics-
Health" in non-Olympic and professional kinds of sport.

The results of the survey show that in the city of Kharkiv, ac-
cording to the respondents, mostly develop various non-Olym-
pic kinds of martial arts (84%), as well as such non-Olympic 
sports such as bodybuilding (66%), power lifting (58%), fit-
ness (50%). This is ensured by the operation of private sports 
schools of martial arts, fitness-clubs, fitness centers, etc.

It was revealed that today in the city operates 145 fitness 
clubs, 37 CYSS of state, communal property forms, as well as 
sports and subordinate companies and agencies. The num-
ber of pupils there is 62789. CYSS of the city cultivate 14 non-
Olympic sports.

In Kharkiv regional high school of physical training and sports, 
along with sport reserve, training of Olympic sports branch in 
chess is functioning.

Kharkiv is also known for the development of non-Olympic 
kinds of sports as rugby league. First of Rugby League team 
"Legion XIII" (rugby-13), was created precisely in Kharkiv in 
2006.

The study showed that in the city extreme sports are also devel-
oping on the basis of Kharkiv flying club named after V. S. Gri-
zodubova, climbing club "Format", and mountaineering club, 
rollerblading "Ya-roller", Kharkiv regional hang gliding club, 
"Pioneer" Karting Club, "Leader", "Metallist", "Duffy", skate 
park. However, as the results of our survey showed, only 16% 
of respondents noted that they happily spend their free time 
skipping with a parachute, or doing sports tourism, paintball, 
carting.

Active rest of residents and visitors of the city is provided by 
functioning s squash courts, a bowling club s, x Billiard clubs, 
paintball Cloud b on in. For example, a petanque club "Fair 
Play", Ukraine’s only golf resort "Superior", sport-shooting 
club "AFAR-Ukraine". These are non-state actors that have 
a population of paid sports and health services, and realize 
boiling its activities through its own commercial and business 
activities.

An important element of our propaganda system is the re-
gional mass media (mass media). In our study, there are de-
fined 6 radio stations, 10 newspapers and magazines, 15 tele-
vision channels as well as Internet resources, which provide 

information of non-Olympic sports. Identified organizational 
reserve, this is the creation of specialized regional media for 
non-Olympic sports (television or internet channels, telecast, 
website, magazine or newspaper), substantial part of which 
will be not only informative and advertising, but also cognitive, 
analytical. Another organizational reserve is the organization 
of trainings for workers of federations and other organizations 
of non-Olympic sports to create effective advertising and ad-
minister their own Internet sites.

During the study, the respondents’ assessment of the orga-
nization of the propaganda of non-Olympic sports in Kharkiv 
was revealed. In particular, 50% of respondents rated the level 
of the organization as low and the remaining 50% as average. 
In our opinion, such assessment demonstrates the need to 
activate the organizational reserves, identified by us in the 
activities of state and public authorities, sports and sports or-
ganizations, regional media on the promotion of non-Olympic 
sports in the city of Kharkiv.

Conclusions / Discussion

The modern practice of functioning and development of non-
Olympic sports necessitate conducting of integrated research 
in order to identify trends in the formation of new concepts 
and developing innovative technologies to ensure the orga-
nizational and management system of non-Olympic sport. 
We share the opinion of M. Dutchak & N. Dolbysheva [5] that 
among the prospective areas of research of problems of fea-
tures of development of non-Olympic sports important place 
is occupied by analysis of local executive bodies and public 
organizations of physical culture and sports orientation.

In our study, propaganda of non-Olympic sports in the city of 
Kharkiv was first considered from the perspective of system-
atic approach. The system approach in the field of physical 
culture and sports, according to N. V. Zhmarev [7] represents 
a methodological scientific approach aimed at identifying the 
elements of the system and analyze the interrelationships 
between them. Using the systematic approach to the study 
of the organization of promotional activities for the develop-
ment of non-Olympic sports, we believe it is appropriate, as 
the system is social, artificial and open.

Previously, foreign authors considered the planning and man-
agement of sports events [15; 18; 19] It has been suggest-
ed [4] that, among the main directions of activity of state and 
public governing bodies ensuring the development of non-
Olympic sport, are the preparation and conduction of com-
petitions of various levels. Our research supplements existing 
data of the functioning and characteristics of the activities of 
state and public authorities in the field of physical culture and 
sports in the aspect of organizing propaganda of the develop-
ment of non-Olympic sports in the city of Kharkiv.

The obtained results of the research confirm city’s normative 
and programmatic documents, in particular, that the govern-
ment bodies of the city of Kharkiv develop the sphere of phys-
ical culture and sports as a priority, having a strategic direc-
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tion. Our data supplement the results of the study, which are 
outlined in the work of Yu. N. Zhdamirova & I. V. Petrenko [6], 
concerning the activities of the Department of Family, Youth 
and Sports of the Kharkiv City Council as for the organization 
and holding of sports and mass image events.

Our research suggests that non-Olympic sports are fashion-
able and necessary for health promotion. This is the opinion 
of all 100% of respondents from Kharkiv and a number of re-
searchers of the problems of development of non-Olympic 
sport in Ukraine [2; 8]. However, the results of the poll con-
tradict the author’s statement [1] that in the city of Kharkiv 
extreme popularity, especially among youth, is acquired by 
extreme non-Olympic sports. In particular, the majority of re-
spondents (84%) did not organize their active recreation in 
the city using extreme sports.

An important role in the promotion of non-Olympic sports is 
played by the media. Previously A. A. Tomenko pointed out 
that in Ukraine there are no specialized printed publications 
on non-Olympic sports. Our data supplement already exist-
ing data [12; 16]. In particular, we analyzed Kharkiv regional 
mass media (radio stations, print media, television channels, 
Internet resources) regarding the presentation of information 
about non-Olympic kinds of sport.

The results of our survey, as well as works [3; 10], show that 
Internet resources, including social networks, are the most 
popular among regional media [17; 20]. It was found out that 
the sports portal "Sports Kharkiv" has a special value in cov-
ering the non-Olympic sports in the city in terms of the num-
ber of views per day. For a day, this site has 2,732 views, for 
the month 81,960, and for a year almost a million – 997,180 
views.

In the regional normative and programmatic documents 
aimed at the development of the sphere of physical culture 
and sports, it is emphasized that all necessary conditions are 
created in the city to strengthen the health of the population. 
This position is only half confirmed by our studies in terms of 
the created conditions in the city for practicing non-Olym-
pic sports. So 58% of respondents think, and the remaining 
42% – adhere to the opposite point of view. According to 50% 

of respondents, it is necessary to strengthen the promotion of 
non-Olympic sports in the city. In our opinion, these respon-
dents’ answers give grounds to talk about improving the orga-
nization of the propaganda of non-Olympic sports in the city.

This study confirms the practical recommendations and sug-
gestions of scientists engaged in studying the problems of 
development of non-Olympic sport [5; 8; 9; 11]. Our study 
also complements the above directions. For the first time, or-
ganizational reserves were identified in the existing system of 
propaganda of non-Olympic sports in the city of Kharkiv.

Thus, the organization of the promotion of non-Olympic sports 
in the city of Kharkiv has its own characteristics. Kharkiv is 
known for annual sports events of non-Olympic sports: fes-
tivals and extreme sports, martial arts, intellectual sports of 
the "Intelliada", etc. It is confirmed that the propaganda and 
development of the non-Olympic movement in the city is en-
sured by the functioning of local state government bodies, 
65 regional and city federations of non-Olympic sports, FSO 
"Dynamo", 37 sports schools, 1 physical education college, 
145 fitness clubs, teams of Rugby League "Legion XIII", flying 
club named after V. S. Grizdubova, 4 carting clubs, the only 
golf resort in Ukraine "Superior", etc. The results of our study 
indicate the need to improve the system of promoting non-
Olympic sports in the city.

Based on the identified organizational reserves, we consider 
it expedient to propose directions for improving the system of 
promoting non-Olympic sports in the city of Kharkiv. Firstly, 
comprehensive coverage of various aspects of non-Olympic 
movement in regional media by creating specialized printed 
publications, television and radio programs, portals, Internet 
sites, etc. Secondly, the optimization of the management of 
non-Olympic sports by local government authorities through 
the development of the city’s targeted integrated program 
for the promotion of non-Olympic sports in regional media. 
Thirdly, the development of the activities of federations and 
other organizations in non-Olympic sports was for attracting 
sponsors, popularizing non-Olympic sports by organizing and 
conducting trainings on creating effective advertising and ad-
ministering their own Internet sites.
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Formation of a specific biological cycle in young 
skiers-racers and biathletes 11–15 years, depending 

on the level and direction of physical activity
Aleksandra Utkina

The article presents the results of the analysis of the ratio of the training process according to the types of training and the 
performed cyclic physical activity and their influence on the formation of a specific biological cycle in female skiers-racers and 
biathletes 11–15 years old at the initial training stage and preliminary basic training. 

Purpose: to analyze the cyclic physical activity performed during the annual macrocycle in the period of the formation of a 
specific biological cycle of female skiers-racers and biathletes for 11, 12, 13, 14 and 15 years. 

Material & Methods: analysis of literary sources and planning documents, self-control diaries; survey and questioning; 
methods of mathematical statistics. In total, 88 young athletes of different ages took part in the study. The respondents in-
cluded: skiers-racers 11–15 years old, biathletes 11–15 years old, trainers. 

Results: features of the formation of menstrual function in female skiers-racers and biathletes 11–15 years of age under the 
influence of a specific load were determined. 

Conclusions: out of 42 female skiers-racers aged 11–15 years, 53% had no menstruation, 29% had menarche or 1–2 men-
struation, 12% had irregular menstruations and 5% had regular menstruations, and also from 46 female athletes 55% have no 
menstruation, 23% have menarche or 1–2 menstruation, 19% have irregular menstruation, and only 3% have regular men-
struation.
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Introduction

The modern development of cross-country skiing and biath-
lon is characterized by an increase in speed-strength endur-
ance while traveling a distance, which makes it necessary 
to search for reserves to improve competitive performance, 
especially for women. In addition, these ski sports are asso-
ciated with significant physical and psycho-emotional loads 
that exceed the adaptive capacity of the body of young female 
athletes [3; 5].

At the same time, the planning of sports training in most cases 
is carried out without taking into account the peculiarities of 
the female body and the current readiness of the systems of 
the body of young athletes to perceive a particular physical 
activity [6; 8].

In the works of V. V. Mulyk, S. K. Fomin, V. I. Pivovarov [3; 4] it 
was proved that the use of specific physical loads without tak-
ing into account the features of a female organism negatively 
affects the functional state and sports result in skiing and bi-
athlon.

According to scientists (Yu. T. Pokholenchuk, N. V. Svechnik-
ova, L. Ya.-G. Shakhlin), the processes of the sexual develop-
ment of the girl proceeds in the pre- and puberty periods, dur-
ing which time sexual reproduction undergoes transformation 

in the organism, as a result which girl becomes a woman [2; 
6].

Particular importance is given to the effect of specific loads 
on the development of all functions and systems of the grow-
ing organism, especially in skiing and biathlon. At the same 
time it is impossible without a scientific approach to organiz-
ing the training process of young athletes and without taking 
into account individual anatomical and physiological features 
in the future to achieve high sports results [3; 7]. This position 
is of particular importance in the training process of young 
athletes, since training loads, especially in cyclic sports, are 
very significant [5].

In connection with this, the study of the formation and prog-
ress of the ovarian-menstrual cycle (OMC) in young athletes 
specializing in skiing and biathlon will allow deeper consid-
eration of this problem, and the results of the study should 
be recommended to trainers when constructing the training 
process.

Purpose of the study: to analyze the cyclic physical activity 
performed during the annual macrocycle in the period of the 
formation of a specific biological cycle of female skiers-racers 
and biathletes for 11, 12, 13, 14 and 15 years.

The implementation of this goal envisaged the following 
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tasks: to analyze the training loads during the one-year mac-
rocycle of female skiers-racers and biathletes for 11–15 years 
to determine the effect of physical activity on the formation of 
a specific biological cycle of female skiers-racers and biath-
letes for 11–15 years.

Material and Methods of the research

An analysis of literary sources and planning documents, 
analysis of diaries, surveys, questionnaires; methods of 
mathematical statistics. The research was conducted dur-
ing the summer training process. The volume and intensity of 
different training tools were analyzed, which were divided in 
size (small, medium, substantial, large) and direction (high-
speed, anaerobic, aerobic) of young athletes of the Kharkiv 
Regional High School of Physical Culture, Children and Youth 
Sports School Kharkiv and Kharkiv region. In total, 88 young 
athletes of different ages participated in the research. The 
composition of respondents included: female skiers-racers 
11–15 years old, biathletes 11–15 years old, coaches.

Results of the research

Preparing a young female athlete is a multifaceted process, 
and all of his parties are interconnected, the proportion of 
each of them changes at different stages of the training pro-
cess. With the development of preparedness and improve-
ment of sports results, the role of taking into account the bio-
logical characteristics of adolescence increases [7; 8].

A number of specialists [1; 3] in the field of gynecology and 
physiology believe that in adolescence, a link between the 
level of work capacity and endurance with the function of the 
ovaries is traced. The later, the girl appears menstruation, the 
more often there are high levels of fatigue at lower stresses.

The research was conducted during the summer training pro-
cess, where the volume and intensity of various training tools 
was analyzed, the plans of training young athletes of 11–15 
years with the chosen sport (skiing, biathlon). 

The means of general physical training include: physical ex-
ercises in gymnastics, athletics, sports and outdoor games, 
cross-country running, cycling and other exercises in differ-
ent quantities depending on age.

Special physical training consisted of exercises, according to 
the structure of efforts at the time of execution corresponded 
to movements that are inherent in skiing (work on simulators, 
imitation with ski poles alternately and at the same time, move-
ment on a ski-roller with simultaneous steps and others).

Technical and tactical training involved the use of training 
tools that involve the use of elements of ski equipment in vari-
ous competitive situations (overcoming ascents, descents, 
turns, braking both on skis and on roller skis). Participation in 
the competition was carried out in accordance with the calen-
dar of competitions.

It was determined that physical, technical and tactical training 
and participation in competitions were distributed as follows: 
in female skiers-racers for 11 years, general physical train-
ing – 59%, special – 19%, technical and tactical – 18%, par-
ticipation in competitions – 4%; in 12 years, general physical 
training – 45%, special – 34%, technical and tactical – 12%, 
participation in competitions – 9%; at the age of 13: general 
physical training – 40%, special – 41%, technical and tacti-
cal - 10%, participation in competitions – 9%; at the age of 
14, general physical training – 31%, special – 48%, techni-
cal-tactical – 10%, participation in competitions – 11%; at 
15 years old: general physical training – 22%, special – 54%, 
technical-tactical – 10%, participation in competitions – 14% 
(Figure 1).

Regarding ski racing, the training process in biathlon consists 
of ski (racing) and rifle training. Rifle training involves the use 
of pneumatic and then rifled firearms, therefore, at the ini-
tial stage, safety precautions are taken when shooting in the 
shooting range and at the shooting range; the shooting tech-
nique is mastered and improved at rest and during physical 
exertion from a prone position, with an emphasis on the firing 
technique from a prone position from a belt and from an air 
(or other lightweight) rifle; studied the material part of small-
caliber rifles B²-6; B²-7.

Fig. 1. Analysis of the ratio of the training process by 
type of training in female skiers-racers 11, 12, 13, 
14 and 15 years (%): GPT – general physical training; 

SPT – special physical training; TTT – technical and tactical 
training; PC – participation in competitions

The analysis of general and special training, technical and tac-
tical training, shooting and comprehensive training in young 
female biathletes 11–15 years, where the female biathletes 
11 years determined the following ratio: total – 58%, special – 
14%, technical and tactical – 10% rifle 11%, complex – 1%, 
participation in competitions 4% (Figure 2). In biathlon wom-
en of 12 and 13 years old, general physical training is 44% 
and 39%, special physical training – 20% and 24%, technical 
and tactical training – 12% and 10%, rifle training – 14% and 
14%, complex training – 3 % and 4%, participation in compe-
titions – 7% and 9% (Figure 2).

In female biathletes of 14 and 15 years, general physical train-
ing was 28% and 23%, special physical training – 28% and 
32%, technical and tactical training 12% and 10%, rifle train-
ing 16% and 14%, comprehensive training 5% and 9 %, par-

Utkina, A. (2019), "Formation of a specific biological cycle in 
young skiers-racers and biathletes 11–15 years, depending on 
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Fig. 2. Analysis of the ratio of the training process 
by type of training in female biathletes 11, 12, 13, 
14 and 15 years (%): GPT – general physical training; 

SPT – special physical training; TTT – technical and tactical 
training; RT − rifle training; CT − complex training; PC – par-

ticipation in competitions

ticipation in competitions 11% and 12% (Figure 2).

The analysis of the cyclic physical exercise performed in 
skiers-racers 11–15 years old is given in Table 1, and sug-
gests that the indicators of the volume of cyclic exercise in 
12-year-old skiers-racers relative to skiers-racers 11 years 
increased by 447,5 km (t=5,81; p<0,001); at the age of 13 
relative to 12 years at 618,1 km (t=14,49; p<0,001); at the 
age of 14 relative to 13 years at 566,7 km (t=8,75; p<0,001); 
at the age of 15 relative to 14 years at 349,6 km (t=3,32; 
p<0,001) (Table 1).

The volume of cyclic physical activity from skiing and skiing 

training, running and imitation in female skiers-racers for 12 
years is 297,7 km (t=6,03; p<0,001) more relative to the data 
of female skiers-racers for 11 years, in 13 years – by 252,7 
km (t=4,25; p<0,01) relative to 12 years, 14 years 157,2 km 
(t=7,56; p<0,001) relative to 13 years; 15 years 157,2 km 
(t=2,22; p<0,05) relative to 14 years (Table 1).

The amount of ski-training preparation increased annually 
from 365,6 km to 484,8 km (t=2,48; p<0,05) at 12 years, 
from 484,8 km to 513,0 km (t=0,50; p<0,05) at 13 years old, 
from 513,0 km to 702,1 km (t=2,24; p<0,05) at 14 years, from 
702,1 km to 903,6 km (t=2,59; p<0,05) at 15 years (Table 1).

Also, the volume of running and imitation statistically changed 
in skiers-racers of 12 years relative to indicators of skiers-rac-
ers of 11 years and in indicators of skiers-racers of 13 years 
relative to indicators of skiers-racers of 12 years (р<0,01–
0,001). 

Significant loads were performed with different intensity (Ta-
ble 1). So, 11 years old female athletes  64,4% of the work 
was carried out at a heart rate (HR) of up to 140 beats·min-1, 
27,0% – at 140-160 beats·min–1, 6,4% – at 160–180 
beats·min–1, 2,2% – 180 beats·min–1 and above; in 12 years: 
45,2%, 33,4%, 17,3%, 2,2%, respectively; at 13 years: 38,9%, 
31,2%, 21,2%, 8,7%, respectively; at 14 years: 34,7%, 26,2%, 
24,8%, 14,3%, respectively; at 15 years: 38,5%, 20,4%, 
26,2%, 14,9% respectively.

Table 1
Analysis of the cyclic physical load performed by female skiers-racers 11–15 years for 

a one-year macrocycle

Cyclic physical 
load

Skiing

Evaluation of statistical difference11 years
(n=11)

12 years
(n=8)

13 years
(n=7)

14 years
(n=7)

15 years
(n=9)

Х
1
±m

1
Х

2
±m

2
Х

3
±m

3
Х

4
±m

4
Х

5
±m

5
t p

Total amount of cyclic 
load, km

1868,1±65,88 2315,6±39,80 2933,7±15,31 3500,4±62,93 3850,0±84,32
t

1,2
=5,81; t

2,3
=14,49;

t
3,4

=8,75; t
4,5

=3,32
р

1,2
<0,001; р

2,3
<0,001;

р
3,4

<0,001; р
4,5

<0,01

Total amount of ski 
training, km

557,1±19,56 854,8±45,30 1107,5±38,50 1458,2±25,91 1615,4±65,82
t

1,2
=6,03; t

2,3
=4,25;

t
3,4

=7,56; t
4,5

=2,22
р

1,2
<0,001; р

2,3
<0,001;

р
3,4

<0,01; р
4,5

<0,05

Total amount of ski-
roller training, km

365,6±41,38 484,8±24,64 513,0±51,21 702,1±67,33 903,6±38,90
t

1,2
=2,48; t

2,3
=0,50;

t
3,4

=2,24; t
4,5

=2,59
р

1,2
<0,05; р

2,
>0,05;

р
3,4

<0,05; р
4,5

<0,05

The total amount of 
running, imitation, km

826,2±43,80 1095,2±41,40 1313,2±37,60 1305,4±21,8 1331,0±31,70
t

1,2
=4,46; t

2,3
=3,90;

t
3,4

=0,18; t
4,5

=0,67
р

1,2
<0,001; р

2,3
<0,01;

р
3,4

>0,05; р
4,5

>0,05

Heart rate, beats  
min-1,%:

up to 140 64,4±16,57 45,2±11,98 38,9±22,56 34,7±15,50 38,5±15,70
t

1,2
=0,94; t

2,3
=0,25;

t
3,4

=0,15; t
4,5

=0,17
р

1,2
>0,05; р

2,3
>0,05;

р
3,4

>0,05; р
4,5

>0,05

140-160 27,0±1,67 33,4±2,21 31,2±6,56 26,2±1,67 20,4±1,09
t

1,2
=2,31; t

2,3
=0,21;

t
3,4

=0,59; t
4,5

=2,91
р

1,2
<0,05; р

2,3
>0,05;

р
3,4

>0,05; р
4,5

<0,05

160-180 6,4±3,56 17,3±2,67 21,2±1,56 24,8±0,35 26,2±1,67
t

1,2
=2,45; t

2,3
=1,26;

t
3,4

=2,25; t
4,5

=0,82
р

1,2
<0,05; р

2,3
>0,05;

р
3,4

<0,05; р
4,5

>0,05

180 and above 2,2±0,23 4,1±0,48 8,7±2,34 14,3±0,76 14,9±0,45
t

1,2
=3,57; t

2,3
=1,93;

t
3,4

=2,28; t
4,5

=0,68
р

1,2
<0,01; р

2,3
>0,05;

р
3,4

<0,05; р
4,5

>0,05

Amount of load of 
various intensity, km:

up to 140 1203,5±14,56 1046,9±41,80 1141,2±23,80 1182,2±25,41 1534,1±19,58
t

1,2
=3,54; t

2,3
=1,96;

t
3,4

=1,18; t
4,5

=10,97
р

1,2
<0,01; р

2,3
>0,05;

р
3,4

>0,05; р
4,5

<0,001

140–160 504,1±36,33 773,5±27,46 915,3±27,52 994,7±21,71 810,1±14,98
t

1,2
=5,92; t

2,3
=3,65;

t
3,4

=2,27; t
4,5

=7,00
р

1,2
<0,001; р

2,3
<0,001;

р
3,4

<0,05; р
4,5

<0,001

160–180 119,4±33,71 400,6±16,70 622,0±27,32 842,4±28,36 965,5±20,71
t

1,2
=16,75; t

2,3
=6,91;

t
3,4

=5,60; t
4,5

=3,51
р

1,2
<0,001; р

2,3
<0,001;

р
3,4

<0,001; р
4,5

<0,01

180 and above 41,1±1,67 94,6±12,58 255,2±27,52 481,1±11,60 540,3±21,56
t

1,2
=4,22; t

2,3
=7,56;

t
3,4

=10,07; t
4,5

=2,42
р

1,2
<0,001; р

2,3
<0,05;

р
3,4

<0,001; р
4,5

<0,05
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The data of the performed volume of cyclic physical load in 
kilometers by intensity zones (Table 1) were also analyzed, 
where the statistical difference was obtained in the pulse zone 
up to 140 beats min-1 between races of female skiers 11 and 
12 years old (t=3,54; p<0,01), 14 and 15 years old (t=10,97; 
p<0,001); in the pulse zone – 140-160 beats min-1 between 
11 and 12 years old female skier races (t=5,92; p<0,01),

12 and 13 years (t=3,65; p<0,01), 13 and 14 years (t=2,27; 
p<0,05), 14 and 15 years (t=7,00; p<0,001 ) in the pulse zone 
160-180 beats min-1 between indicators of female skiers 11 
and 12 years old (t=16,75; p<0,001), 12 and 13 years old 
(t=6,91; p<0,001), 13 and 14 years old (t=5,60; p<0,001), 
14 and 15 years (t=3,51; p<0,01); in the pulse zone 160-180 
beats min-1 between the indicators of female skiers 11 and 
12 years old (t=4,22; p<0,01), 12 and 13 years old (t=7,56; 
p<0,001), 13 and 14 years old (t=10,07; p<0,001), 14 and 15 
years (t=2,42; p<0,01) (Table 1).

Table 2 presents the data of cyclic physical activity and physi-
cal preparedness of female biathletes 11–15 years old, where, 
when analyzing self-control diaries during the one-year mac-
rocycle, the highest statistical difference was determined in 
terms of the total cyclic load in the age range of female bi-
athletes 12–13 years old (t=6,92; p<0,001), 13–14 years 
(t=5,19; p<0,001), 14–15 years (t=4,47; p<0,01), and 11–12 
years (t=2,84; p<0,05) (Table 2).

The highest difference was obtained due to a change in the 

volume of ski and ski-roller training in biathletes in the age 
range of 13–14 years (t=5,99; t=5,35; p<0,001), while in terms 
of cross-country running and no imitation changes were de-
tected (p>0,05) (Table 2).

The functioning of the cardiovascular system of female biath-
letes of 11, 12, 13, 14 and 15 years in various intensity zones 
during the growth period is very important because it reflects 
the work of the cardiovascular system of the athletes.

The load in the first zone (up to 140 beats min–1) at 11, 12, 
13, 14, 15 years was: 65,3%, 43,3%, 28,9%, 36,3%, 32,2%, 
respectively; in the second (140-160 beats min–1) – 25,6%, 
31,8%, 36,2%, 25,8%, 28,5%; in the third (160–180 beats 
min–1) 7,4%, 18,7%, 23,2%, 20,1%, 23,7%; in the fourth (180 
beats min–1 and above) 1,7%, 6,2%, 11,7%, 17,8%, 15,6%, 
respectively (Table 2).

In biathletes 11–15 years old, the intensity of the cyclic load 
of the indicated age groups in all pulse zones was significantly 
higher than the next age (p<0,05–0,001), but in the third zone 
(160–180 beats min–1) at the age of 13 14 and 14–15 years of 
statistical difference is not defined (p>0,05) (Table 2).

In the age period of 11–15 years, the formation of a specific 
biological cycle of girls takes place. Our survey and interviews 
of young skiers-racers 11–15 years of age on the formation of 
a specific biological cycle as a result of physical activity used 
determined that regular periods of 2 athletes are 14 and 15 

Table 2
Analysis of the cyclic physical load performed by female biathletes 11–15 years for a one-year macrocycle

Cyclic physical load

Skiing

Evaluation of statistical difference11 years
(n=14)

12 years
(n=9)

13 years
(n=10)

14 years
(n=7)

15 years
(n=6)

Х
1
±m

1
Х

2
±m

2
Х

3
±m

3
Х

4
±m

4
Х

5
±m

5
t p

Total amount of cyclic 
load, km

2352,4±87,21 2652,6±59,70 3105,2±26,78 3650,5±101,52 4211,3±73,53
t

1,2
=2,84; t

2,3
=6,92;

t
3,4

=5,19; t
4,5

=4,47
р

1,2
<0,05; р

2,3
<0,001;

р
3,4

<0,001; р
4,5

<0,001

Total amount of ski 
training, km

673,7±34,50 850,5±46,78 1006,5±45,30 1383,5±43,62 1450,2±61,45
t

1,2
=3,04; t

2,3
=2,40;

t
3,4

=5,99; t
4,5

=0,89
р

1,2
<0,01; р

2,3
<0,001;

р
3,4

<0,001р
4,5

>0,05

Total amount of ski-
roller training, km

150,7±27,48 303,4±32,71 500,4±41,32 802,6±38,53 1204,0±78,88
t

1,2
=3,57; t

2,3
=3,74;

t
3,4

=5,35; t
4,5

=4,57
р

1,2
<0,01; р

2,3
<0,01;

р
3,4

<0,001; р
4,5

<0,001

The total amount of 
running, imitation, km

1528,0±51,6 1498,7±34,78 1598,3±82,20 1464,4±80,87 1557,1±94,31
t

1,2
=0,47; t

2,3
=1,12;

t
3,4

=0,20; t
4,5

=0,20
р

1,2
>0,05; р

2,3
>0,05;

р
3,4

>0,05; р
4,5

>0,05

Heart rate, beats  
min–1,%:

up to 140 65,3±6,38 43,3±3,67 28,9±4,79 36,3±7,47 32,2±7,61
t

1,2
=2,99; t

2,3
=2,39;

t
3,4

=0,83; t
4,5

=0,38
р

1,2
<0,05; р

2,3
<0,05;

р
3,4

>0,05; р
4,5

>0,05

140–160 25,6±1,38 31,8±3,37 36,2±1,15 25,8±0,58 28,5±1,13
t

1,2
=2,48; t

2,3
=1,84;

t
3,4

=8,07; t
4,5

=1,67
р

1,2
<0,05; р

2,3
>0,05

р
3,4

<0,001; р
4,5

>0,05

160–180 7,4±0,48 18,7±1,14 23,2±0,37 20,1±0,61 23,7±0,92
t

1,2
=9,14; t

2,3
=3,75;

t
3,4

=4,35; t
4,5

=3,26
р

1,2
<0,001; р

2,3
<0,01;

р
3,4

<0,01; р
4,5

<0,01

180 and above 1,7±0,04 6,2±0,31 11,7±0,37 17,8±0,12 15,6±0,26
t

1,2
=14,40; t

2,3
=11,39;

t
3,4

=15,68; t
4,5

=7,68
р

1,2
<0,001; р

2,3
<0,01;

р
3,4

<0,001; р
4,5

<0,001

Amount of load of 
various intensity, km:

up to 140 1536,1±34,61 1140,5±28,67 897,5±51,34 1319,2±41,22 1603,6±47,38
t

1,2
=8,80; t

2,3
=4,13;

t
3,4

=6,40; t
4,5

=4,53
р

1,2
<0,001; р

2,3
<0,01;

р
3,4

<0,001; р
4,5

<0,001

140–160 602,8±77,56 852,5±28,61 1128,3±52,75 946,7±38,18 1203,2±72,28
t

1,2
=3,02; t

2,3
=4,60;

t
3,4

=2,79; t
4,5

=3,14
р

1,2
<0,01; р

2,3
<0,01;

р
3,4

<0,05; р
4,5

<0,01

160–180 175,6±33,56 499,9±38,71 715,2±61,28 738,5±44,51 729,3±28,92
t

1,2
=6,33; t

2,3
=2,97;

t
3,4

=0,31; t
4,5

=0,17
р

1,2
<0,01; р

2,3
<0,01;

р
3,4

>0,05; р
4,5

>0,05

180 and above 37,9±11,47 159,7±19,34 364,2±21,51 645,5±6,78 675,2±8,91
t

1,2
=5,42; t

2,3
=7,07;

t
3,4

=12,47; t
4,5

=2,65
р

1,2
<0,001; р

2,3
<0,001;

р
3,4

<0,01; р
4,5

<0,05
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years old, irregular periods of 5 athletes 13, 14 and 15 years 
and 1–2 menstruation (menarche) in 12 athletes of all age 
groups (Figure 1).

Fig. 1. Analysis of the formation of a specific biologi-
cal cycle in female skiers-racers 11 15 years

Fig. 2. Analysis of the formation of a specific biologi-
cal cycle in female biathletes 11–15 years

The data obtained from female biathletes showed that regular 
menstruation in 1 athlete 15 years (of 6 female athletes) ir-
regular menstruation in the first 13 years (of 10 female ath-
letes), in 3 14 years (of 7 female athletes) and in 4 15 years 
1–2 menstruation and menarche onset in 3 11 years (of 14 
female athletes), in 3 12 years (of 9 female athletes), in 2 13 
years, in 2 14 years and in the first 15 years the absence of 
a specific cycle in the 11th 11 years (of 14 female athletes), 
in the 6th – 12 years, in the 7th 13 years, in the 1st 14 years 
(Figure 2).

Conclusions / Discussion

More and younger athletes appear on the international are-
na that successfully compete with recognized masters, but 
a large percentage of young skiers and biathletes who were 
promising at a young age do not achieve high athletic results, 
one of the reasons is high loads, including the period of for-
mation of a specific biological cycle. The above mentioned 
study of the characteristics of the onset and formation of a 
specific biological cycle and the expediency of using various 
physical exercises in size and direction with the use of sepa-
rate means of ski-racing training.

It is established that the development of motor skills, as well as 
the increase in athletic performance in adolescents depends 

on the individual rate of sexual development. From this it fol-
lows that the level of activity of the sex glands affects the in-
dices of motor qualities, the level of motor activity and should 
have a certain influence on the function of the ovaries and the 
female reproductive system as a whole, especially during the 
period of formation of the CMC [1; 2].

In connection with this, for the direct effect of the training load on 
the body of a young athlete, it is necessary to use such means 
and methods of their use that activate muscle activity, stimulate 
in these muscles and other components of the functional system 
of deployment of mechanisms of adaptation, similar to those oc-
curring during the competition [3; 4].

It was determined that in the period of formation of a spe-
cific biological cycle in skiers-racers and biathletes, that is, 
at the age of 11–15 years, the volume of ski and ski-roller 
training, running, imitation statistically increases from year 
to year (p<0,05–0,001 ). Under the influence of physical ac-
tivity, the period of formation and occurrence of a specific 
biological cycle of young athletes 11–15 years old according 
to the survey and questioning took place in different ways. 
Thus, out of 42 female skiers-racers aged 11–15 years, 53% 
determined the absence of menstruation, 29% menarche or 
1–2 menstruation, 12% irregular menstruation and 5% reg-
ular menstruation and from 46 biathlon women 55 % have 
no menstruation, 23% have menarche or 1–2 menstruation, 
19% have irregular menstruation and only 3% have regular 
menstruation.

Thus, the formation and functioning of a specific biological 
cycle is significantly influenced by training loads, which re-
quires their consideration.

Prospects for further research will be focused on the 
development of training programs for young female athletes 
11–13 years old specializing in skiing and biathlon.
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Relationship of special and functional preparedness 
of freestyle wrestlers at different 

stages of sports training
Leonid Volkov 
stepan Zakharkiv

The presented experimental data indicate that at all stages of the long-term training of freestyle wrestlers between the ages 
of 11–12 years old and 17–18 years old there are reliable relationships between the indicators of special and functional readi-
ness. The greatest numbers of reliable relationships have tests on special preparedness – "rushing on the wrestler’s bridge in 
1 minute", "coups on the wrestler’s bridge in 1 minute". The conducted studies confirm the reliably high interconnection of the 
components of special and functional preparedness when training adolescents and young men in wrestling. Separate com-
ponents of these types of training change the information content depending on the stages of preparation, require changes in 
the total and selective amounts of training loads. 

Purpose: explore the relationship of the main components of the special and functional preparedness of adolescents and 
young men engaged in freestyle wrestling at different stages of many years of sports training. 

Material & Methods: the study is organized on the basis of the Olympic College of Ivan Poddubny with the participation of 90 
athletes aged 11 to 18 years. In the course of the experiment, the following methods were used: theoretical analysis, synthesis 
of practical experience, pedagogical testing, pulsometry, reflexometry, heat measurement, mathematical statistics, correla-
tion analysis.

Results: the interrelation of special and functional preparedness of freestyle wrestlers from 11 to 18 years old, studying at 
different stages of sports training, is established.

Conclusions: the study of the problem of the relationship of special and functional preparedness of freestyle wrestlers re-
quires the development of an integrated methodology using the idea of a systems approach. at all stages of athletic training 
for teenagers and young men aged 11–12 years old to 17–18 years old engaged in freestyle wrestling, there are reliable 
relationships between the components of special and functional preparedness. according to the informativeness of these 
indicators vary from the stage of preparation; it requires changes in the volume of training loads of selective and general ori-
entation.

Keywords: wrestling, interrelation of types of training, informativeness of components of preparedness, informativeness of 
components of functional preparedness, complex research methodology. 
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Introduction

The functionality of an athlete, in the modern sense, [12; 16; 
17] are considered as integral characteristics of the functions 
of human qualities, which directly or indirectly determine the 
effectiveness of competitive activity and constitute the con-
tent of the functional (auxiliary) training. Determining the role 
and influence of means and methods of functional training 
[12], the ratio of components of functional training in conjunc-
tion with the special at different stages form the basis for the 
development of multi-year planning of training loads of both 
general and selective orientation, this applies to all sports, in-
cluding freestyle wrestling.

To achieve positive results, competitive activity requires the 
participation of all body systems from an athlete. But depend-
ing on sports, when performing competitive exercises, there 
are systems that play a major role and supporting auxiliary.

According to scientists [9; 12; 14; 16], the most frequently 
functional state is determined by the central nervous system, 
which accompanies any activity, including sports. Such con-
clusions in sporting martial arts are confirmed by the studies 
of V. Volkov [12], V. Klychko [10], V. Yagel [17]. The studies 
performed are important for sports practice, but, as far as 
freestyle wrestlers are concerned, they are episodic and do 
not carry information about all stages of many years of sports 
training.

The analysis [4; 7; 12; 17] shows that a significant role in the 
training and competitive activities of athletes, including free-
style wrestlers, has a functional state of the cardiovascular 
system, the level of which largely determines the health, per-
formance and adaptive abilities of athletes to physical stress.

The lack of necessary information about the relationship of 
special preparedness and functionality of the cardiovascu-
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lar system of freestyle wrestlers requires research, have both 
theoretical and practical importance not only for wrestling, 
but also for other sports.

Purpose of the study: explore the relationship of the main 
components of the special and functional preparedness of 
adolescents and young men engaged in freestyle wrestling at 
different stages of many years of sports training. 

Material and Methods of the research

The studies were organized on the basis of the Olympic Col-
lege of Ivan Poddubny with the participation of 90 athletes 
aged from 11 to 18 years.

All athletes for college went through a preliminary stage of 
preparation and completed the youth category in freestyle 
wrestling.

During the experiment, the following methods were used [8; 
13; 15]: theoretical analysis, generalization of practical expe-
rience, pedagogical testing, pulsometry, reflexometry, heat 
measurement, mathematical statistics. 

In studies in determining the functional capabilities of the ner-
vous system, the device "ДПФ²-1М" was used, and the car-
diovascular system – the Harvard step test and special wres-
tling tests.

Analytical and graphical methods were used to analyze the 
correlation matrices, which allowed to determine reliable re-
lationships between the components of the special and func-
tional preparedness of freestyle wrestlers who study at differ-
ent stages of sports training. 

Results of the research

1. The relationship of indicators of special prepared-
ness and reflexometry (LTMR). In previous studies [7], 
it was determined that the most informative indicator of the 
functioning of the nervous system of freestyle wrestlers (great 
weakness) is the dynamics of the latent time of the motor re-
action (LTMR) to sound.

According to research data [3; 8; 10, 11; 17], "strength" and, 
accordingly, "weakness", as the second pole of this property, 
manifests itself in the degree of endurance of the nervous sys-
tem for long-term actions and strong short-term stimulus.

The determination of these indices of the nervous system in 
freestyle wrestlers was carried out using the device "ДПФ²-
1М", in the program of which 10 measurements of the LTMR 
indices in dynamics with different intervals were laid. The re-
sults of the experiment and became the subject of the analy-
sis (Table 1, Figure 1).

Initial training, 11–12 years. The analysis of the correla-
tion matrix of the LTMR functional indicators for the sound of 
freestyle wrestlers at the initial sports training stage was reli-

ably interconnected (r=0,62) with the 7th LTMR indicator and 
the component of special preparedness, measured by the 
"rushing on the wrestler’s bridge in 1 minute" test. It should 
be noted that all the values characterizing the level of special 
preparedness of wrestlers at this stage are reliably related to 
each other at the level of r=0,50–0,98. At such a high and reli-
able correlation level (r=0,50–0,90), indicators characterizing 
the functional capabilities of the cardiovascular system are 
interrelated.

So, the analysis of the correlation matrix allows, first of all, to 
note the high correlation interrelation of all ten LTMR dynam-
ics indicators, as well as the indicators characterizing the re-
covery after the wrestling tests.

From the 10 indicators of LTMR, the 2nd, 4th and 7th dimen-
sions have the greatest information content (the number of 
reliable relationships) (Table 1, Figure 1).

Preliminary basic training, 13–14 years. Biological pro-
cesses that are characteristic of adolescents 13–14 years of 
age largely affect not only the activity of the development of 
individual body systems, but also the indicators of the forma-
tion of physical [4; 10; 17], including the functional capabili-
ties of the growing organism.

This process requires considerable energy [3; 7; 15], which is 
reflected in the indicators of the interrelationships of the func-
tional and special preparedness of the young wrestlers. So, if 
in the previous, initial stage, we observe a significant amount 
of reliable interrelationships of LTMR indicators and their sig-
nificant informativeness, then at the next stage of basic train-
ing of free-style wrestlers (Table 1) these interrelations disap-
pear. This year, the 2nd, 4th, 6th, and Хr measurements have 
a significant impact on interrelations with other indicators. 

As in the previous stage of preparation, reliable relationships 
are characteristic of indicators characterizing recovery pro-
cesses (HR, beats min-1) both after the wrestling test and the 
Harvard step test.

So, for this stage of training of young wrestlers, it is character-
istic of the fact that the relationship between the LTMR indica-
tors and the components of special preparedness is signifi-
cantly reduced; a decrease is also observed between the 10th 
dimensions of the LTMR.

Specialized basic training, 15–16 years. At all stages of 
sports training, we observe significant changes in the inter-
relations of all types of free-style wrestling training.

If at the previous stage of preparation (13–14 years), reliable 
interrelations between all components of special and func-
tional readiness decreased, then at the stage of specialized 
basic training these interrelations spread.

Thus, theХr LCHRR indicators (Table 1) become the most in-
formative, reliably associated with other dimensions of LTMR 
for sound, and the 4th, 6th and 3rd dimensions of LTMR have 
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the greatest informativeness.

It should be noted the reliable relationship between the indi-
cators of special preparedness and recovery indicators (HR, 
beats min-1) after performing a special wrestling test "throws 
for 1 min".

It should be noted the reliable relationship between the indi-
cators of special preparedness and recovery indicators (HR, 
beats min–1) after performing a special wrestling test "throws 
for 1 min".

In-depth specialized training, 17–18 years old. Free-
style wrestlers who undergo a training process at the stage of 
in-depth specialized training (Table 1) – these are athletes of 
high qualification, masters of sports, reflected on the results 
of correlation analysis and informativeness of all components 
of preparedness.

LTMR indicators are interrelated with components of special 
preparedness - wrestling tests, and with indicators that indi-
cate the dynamics of the recovery of the body after perform-

Table 1
Summary table of interrelations and informatively of 

reflexometry indicators (LTMR for sound) 
and special preparedness of freestyle wrestlers 

at various stages of preparation

ing a special wrestling test "coups on the wrestler's bridge in 1 
minute". This test, for its part, is interconnected with another 
wrestling test "rushing on the wrestler's bridge in 1 minute" 
(r=0,89).

Regarding the dynamics indicators of LTMR, most of them are 
interconnected at the level of r=0,60–0,90, and the highest 
number of reliable relationships and a high level of informa-
tion content are the 1st, 4th, 6th andХr indicators.

The research results are confirmed (Figure 1) with a special 
analysis of the age characteristics of interrelations at the level 
of r=0,60 LTMR indicators and components of the special 
preparedness of wrestlers at various stages of many years of 
sports training.

2. Interrelation of indices of special preparedness and 
tapping metrics (maximum rate of movements). Indica-
tors of the maximum rate of movement, according to many 
researchers [8; 9; 15] and sports practice [3; 7; 10; 11], allow 
us to obtain data on the strength of the nervous system. This 
test, according to Professor E. P. Ilyin [8], allows us to deter-
mine the endurance of the nervous system, and in connection 
with this mandatory condition for the execution of this test is 
the maximum rate.

The results of the analysis of the correlation matrices indicate 
that at the initial preparation stage, the 2nd and 5th indicators 
of tapping metrics are in a reliable relationship with the special 
wrestling test "throws for 1 min" (r=0,55, r=0,59).

Fig. 1. Age features of interrelations (r>0,6) of func-
tional indicators of LTMR and special preparedness of 
wrestlers at various stages of preparation:
1–10 – measurements; 11 – Хr LTMR; 12 – "rushing on the 
wrestler's bridge in 1 minute"; 13 – "coups on the wrestler's 
bridge in 1 minute"; 14 – HR, beats· min-1; 15 – the number of 
throws; 16 – recovery after throws; 17–19 – recovery.
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This test also has a high degree of informational content with 
another wrestling test – "rushing on the wrestler’s bridge in 
1 minute" (r=0,52) and "coups on the wrestler’s bridge in 1 
minute" (r=0,88). Consequently, this fact confirms the inter-
relation of the indicators of tapping metrics with the indicators 
of the special preparedness of freestyle wrestlers of 11–12 
years.

The determination of the informativeness of the indicators of 
tapping metrics, according to the results of the analysis of 
the correlation matrix (Table 2), makes it necessary to rec-
ognize the 5th dimension (21–25 s) as the most significant in 
the study. This conclusion is also confirmed by further stud-
ies, which determined the age characteristics of interrelations 
(r>0,6) and indicators of the functional and special prepared-
ness of wrestlers at various stages of preparation (Figure 2).

At the stage of preliminary basic training (13–14 years), the 
young wrestlers, like all adolescents, begin puberty, affecting 
the whole growing organism.

The changes are reflected in the results of the correlation 
analysis of the indicators of tapping metrics and the special 
preparedness of young wrestlers. There are no significant 
changes in the relationship, as in the previous age, all the in-
dicators of heating metrics at the level of r=0,70–0,90.

Of the indicators of special preparedness, the highest correla-
tions among themselves are "coups and rushing on the wres-
tler’s bridge in 1 minute". In addition, it should be noted that 
these indicators of special preparedness are interconnected 
with the results of recovery (HR, beats min-1) after performing 
the Harvard step test.

The 1st (1–5 s), 5th (21–25 s), and 3 rd (11–13 s) measure-
ments have the greatest information content (Table 2) of the 
indicators of tapping metrics. The correlation of the recov-
ery (HR, beats min-1) when performing the Harvard step test 
shows high informational content.

At the stage of specialized basic training (15–16 years), the 
number of interrelations of high correlation dependence is 
significantly reduced (Figure 2), and their information content 
also changes (Table 2). The only exceptions are the interre-
lationships of the indicators of heating measurements, which 
testify to their high informativeness (r=0,60–0,90) and the 
4th indicator (16–20 s), which at the level of r=0,50 is inter-
related with the indicator of special preparedness " throws for 
1 min".

At this stage of sports training, reliable connections are at the 
level of r=0,91 "rushing on the wrestler's bridge in 1 minute " 
and " coups on the wrestler's bridge in 1 minute". Significant 
information (Table 2) at this stage have indicators of recovery 
(HR, beats min–1) after performing the Harvard step test (2,3 
minutes) and the special wrestling test "throws for 1 minute".

It should be noted that at the stage of specialized basic train-
ing, the indicators of "coups and rushing on the wrestler’s 

Table 2
Summary table of interrelations and informative 

indicators of tapping metrics and special 
preparedness of freestyle wrestlers at 

various stages  of preparation

bridge in 1 minute" show reliable and high correlations with 
recovery (HR, beats min–1) after performing the Harvard step 
test and a special wrestling test.

Further changes in the relationship of special and functional 
preparedness of freestyle wrestlers are observed at the next 
stage of preparation - the stage of advanced specialization 
(Table 2, Figure 2).

Analyzing the correlation matrix, it should be noted that, as 
in the previous stages of preparation, the indicators of tap-
ping metrics are interconnected at a high correlation level 
(r=0,60–0,80), and the 6th is the most informative (26–30 s) 
1st (1–5 s) and 2nd (6–10 s) indicators. From the indicators of 
the special preparedness of "coups and rushing on the wres-
tler’s bridge in 1 minute", which are reliably interconnected at 
the level of r=0,90.

Correlation analysis shows that the recovery (HR, beats·min–1) 
after performing the Harvard step test and the special wres-
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tling test "throws for 1 min" are significantly interrelated.

According to the results of the Harvard step-test, recovery 
(HR, beats min-1) has the most informative indicators of the 
functional status of the cardiovascular system of freestyle 
wrestlers who study at the in-depth stage of sports training. 

Conclusions / Discussion

Practical application is carried out in the conditions of the 
training process of young wrestlers during training in chil-
dren's youth sports schools and the educational process of 
students in higher education institutions of physical culture.

The theoretical and experimental studies on the problem of 
the relationship of special and functional fitness of adoles-
cents and young men engaged in freestyle wrestling at differ-
ent stages of many years of sports training, allowed us to draw 
the following conclusions:

– studying the problem of the relationship of special and func-
tional preparedness of athletes, including representatives of 
wrestling, need an integrated methodology using the ideas of 
a systems approach;

– to solve the set tasks, a complex methodology was devel-
oped, the contents of which included: pedagogical experi-
ment, pedagogical testing, pulsometry, reflexometry, tapping 
metrics, methods in mathematical statistics;

– results of the research show that at all stages of sports train-
ing for adolescents and young people aged 11–12 years old 
to 17–18 years old engaged in freestyle wrestling, there are 
reliable interrelations between the components of special and 
functional preparedness;

– the highest informational content and a greater number of 
reliable interrelations from the components of special pre-
paredness have the indicators "rushing on the wrestler's 
bridge in 1 minute" and "coups on the wrestler's bridge in 1 
minute";

– depending on the stage of preparation, from the indica-
tors of tapping metrics, the following measurements have the 
largest number of reliable relationships with the indicators of 
special preparedness: initial training – 5 (21–25 s), 4 (16–20 
s), 2 (6–10 s) ; previous basic training – 1 (1–5 s), 3 (11–15 s), 
5 (21–25 s); specialized basic training – 3 (11–15 s), 2 (6–10 
s), 5 (21–25 s); depth specialization – 1 (1–5 s), 2 (6–10 s), 6 

Fig. 2. Age features of interrelations (r>0,6) of tap-
ping metrics and special preparedness of wrestlers at 
various stages of preparation:
1 – 1–5 s; 2 – 6–10 s; 3 – 11–15 s; 4 – 16–20 s; 5 – 21–25 s; 
6 – 26–30 s; 7 – Σ; 8 – Хr; 9 – HST index; 10 – HR, beats min-1; 
11-13 – recovery; 14 – " rushing on the wrestler’s bridge in 1 
minute "; 15 – "coups on the wrestler’s bridge in 1 min"; 16 – 
HR, beats·min-1; 17 – number of throws; 18 – recovery after 
throws; 19–21 – recovery.

(26–25 s).

It should be noted that at all stages of the preparation of free-
style wrestlers, the recovery indicators (HR, beats min–1) after 
performing the Harvard step test and the special test ("throws 
for 1 min") are reliably associated with components of special 
preparedness. The carried out researches allow to assert that 
during long-term employment by freestyle wrestling there are 
reliable interrelations between indicators of special and func-
tional readiness. By informativeness, these indicators vary 
depending on the stage of preparation, it needs to change the 
volume of training loads, selective and general orientation. 

Further research will focus on the development of multi-
year planning of means for special, auxiliary and general 
training, the ratio depending on the stages of preparation and 
the age of freestyle wrestlers.
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