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Peculiarities of adaptive changes of qualified athletes
to middle mountain conditions

Lyudmyla Stankevych’
Yuliia Khmelnytska'
Nataliia Vdovenko?
Halyna Rossokha?

Kyiv, Ukraine
Valentyna Yefanova'’

Abstract

Purpose: to study the peculiarities of adaptive changesin high-class athletes
to the effect of significant physical loads in middle mountain conditions.

Material & Methods: determination of the level of urea and the
concentration of hemoglobin in the blood was carried out using a biochemical
analyzer “Diaglobal” (Germany) using ready-made kits of reagents from the same
company.

Results: the article discusses the ways to improve the efficiency of training
process management in athletics (race walking) and modern pentathlon, based
on the use of biochemical control over the development of adaptation in various
climatic conditions of the body of highly qualified athletes under the influence of
training and control-competitive activities.

Conclusions: the reaction to the load of the blood system on the hemoglo-
bin in the second microcycle of modern pentathletes showed an unwillingness to
perform these loads, due to the fact that most athletes perform training loads at
this height for the first time, while in athletes engaged in race walking in the sec-
ond microcycle adaptive polycythemia was developing. This ensures the forma-
tion of sustainable adaptation, which allows you to perform the planned program
of training loads. A blood test of race walking athletes showed that the concentra-
tion of urea, which was determined before exercise at rest, gradually increased
within normal limits, and characterized the tolerability of training loads.

AHOTauUiq

Jlopmuna CrtaHkeBud, HOnia XmenbHuubka, HaTtania BpoBeHKo,
Fanuna Poccoxa, BaneHtuHa €daHoBa. OcobGnuBocCTi apanTauiiHuX
3MiH KBaniikoBaHUX CMNOPTCMEHIB A0 YMOB cepepHborip’a. Mera:
aoocnigntn 0cobnuMBOCTI aganTauiiHMX 3MiH CMOPTCMEHIB BUCOKOIO Kjlacy Ha
00 3Ha4YHUX i3NYHMX 3aBaHTaXeHb B yMOBax cepefHborip’d. Martepian i
MeTOAU: BM3HAYEHHS PIBHS CEYOBWHW Ta KOHLLEHTpauji remMornobiHy B KpOBI
npoBoAMANCHE 3a AoNoMoroto 6ioximiyHoro aHanisatopa «Diaglobal» (HimewunHa)
3 BMKOPUCTAHHAM roTOBUX HAbOoPIB peakTuBiB LLiEi X dipmun. PeaynbTaTn: ycrarTi
PO3MMAHYTO HanpsMu NigBULLEHHS €DEeKTUBHOCTI YNpPaBiiHHA TPeHyBaslbHUM
NPOLLECOM B Nerkin atnetuvui (CnopTneHa xoabba) Ta cydacHoMy NM’aTubOpCTBRI,
LLI0 3aCHOBaHi Ha BUKOPUCTaHHi BioXiMIYHHOrO KOHTPOJIO 32 PO3BUTKOM aganTallii
B PIi3HMX KNIMaTMYHUX YMOBax OPraHi3aMy CMOPTCMEHIB BMUCOKOI KBanidikawii
nig, BNJAMBOM TPEHYBasbHOI i KOHTPOIbHO-3MarasnbHOI AisnbHOCTi. BUCHOBKU:
peakLisi Ha HaBaHTaXXEHHS CUCTEMM KPOBi 32 MOKa3HMKOM remMornobiHy y opyromy
MiKPOLMKAI CMOPTCMEHIB Cy4acHOro n’atmbopcTea CeigymMna npo HEroToBHICTb
BUKOHYBATW [aHi HABAHTAXEHHS, WO MOB'SI3aHO 3 TUM, WO OinblWicTb
CMOPTCMEHIB BMnepLLe NPOBOAATb TPEHYBasIbHI HABAHTaXXEHHA Ha Takilh BUCOTI,
TOAI SIK 'y CNOPTCMEHIB CNOPTUBHOI X0A4b0M B APYroMy MiKPOLMKI po3BMBanach
aganTauinHa noniunTtemis. Lle 3abe3nedvye dopmyBaHHS CTilikoi aganTauii, Wwo
B CBOW 4epry O03BOJISE BMKOHYBATWM 3anjiaHOBaHy Mporpamy TpeHyBasibHUX
HaBaHTaXeHb. JJOCniaXeHHs KpOBi CNOPTCMEHIB CNOPTMBHOI X0ap0u 3acBia4mno,
L0 KOHLIEHTPALA CEYOBMHU, AKY BU3HAYaIN 0O HABAHTAXEHHS B CTaHi CNOKOIO,
NocTyrnoBo 36inbLuyBanacs B Mexax HOpMU, i xapakTepuaysasa nepeHoCUMICTb
TPEHYBaNbHNX HABAHTAXEHb.
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Introduction

The issues of building sports training belong to the cat-
egory of the most difficult problems in the conditions of mod-
ern sports. Despite the fact that at present the main provi-
sions of the organization of the training process have been
studied and sufficiently substantiated, a number of issues re-
main unexplored (Platonov, 2015; Mujika et al., 2019). These
include the planning of training loads in special climatic and
geographical conditions (mountains).

The growth of sports results and competition in the world
sports arena put forward new, increased requirements for
optimizing the process of sports training and competitive
activity based on an objective assessment of different aspects
of preparedness and functional capabilities of the athl etes
body (Suslov et al.,, 2001; Platonov, 2015). The current
situationrequires specialiststo develop priority areas thatallow

them to unlock the reserves for achieving high sports results
(Maydanyuk et al., 2017; Zemtsova et al., 2020). Particularly
acute is the problem associated with the use of modern
approaches that allow to increase physical performance and
recovery processes, to monitor the condition of the athlete
and their level of preparedness (Ploszczyca et al., 2018;
Kropta et al., 2020).

Achieving significant sports results, in turn, requires
great efforts of the physical and mental strength of athletes
(Saunders et al., 2009; Platonov, 2015). In order to increase
the efficiency of the adaptation process to intense training and
competitive loads, additional activities are often used, one of
which is training in mountainous areas (Wilber, 2001; Billaut et
al., 2012; Chapman et al., 2016; Flaherty et al., 2016).

The level of functional capabilities of the body cannot be
obtained only by increasing the volume and intensity of physi-
cal activity, even with the improvement of training methods.
A constant increase in the volume of loads can negatively af-
fect the functional state and health of athletes, the growth of
sports results and lead to a state of overtraining (Terrados,
1992; Platonov, 2015; Stankevich et al., 2018).

Therefore, it is necessary to look for additional oppor-
tunities to create a foundation for the formation of a greater
influence on the functioning of various body systems in or-
der to increase the effectiveness of training and competitive
activities. Pedagogical and medical-biological studies show
the effectiveness of the mid-mountain factor in the system of
means for improving the functional and metabolic capabili-
ties of the body of representatives of different sports (Suslov
& Gippenreyter, 2001; Rusko et al., 2004; Platonov, 2015).
Experimental materials obtained as a result of studies in the
mountains, as well as under conditions of artificial hypoxia,
have demonstrated their effectiveness in terms of the effect
on the body of athletes of various specializations.

Thus, the effectiveness of mountain training, as a means
of increasing the functional capabilities of athletes and sports
results, in all sports related to the manifestation of endurance
athletes, has now been completely proven (Suslov & Gippen-
reyter, 2001; Wilhite et al., 2013; Chapman et al., 2016). How-
ever, interest in the conditions of middle and high mountains
is constantly growing due to the expansion of the number of
competitions held in mountain conditions (Rusko et al., 2004;
Maydanyuk et al., 2017). Therefore, the study of the mech-
anisms of adaptation to physical loads in the mountains re-
quires an extremely special attitude to planning the intensity
of exercise, the total amount of training work and control of
recovery processes.

Especially important in mid-mountain training is the cor-
rect ratio between the volume and intensity of training work
aimed at increasing the aerobic potential of athletes. Sig-
nificant volumes of high-intensity work can shift work to the
zone of anaerobic metabolism, lead to excessive fatigue and
a significant overstrain of functional systems and a decrease
in the volume of training effects. Low intensity does not pro-
vide sufficient incentives to increase the level of adaptation
and, moreover, may adversely affect the manifestation of
special endurance, sports technique and other important
components of preparedness (Suslov & Gippenreyter, 2001;
Platonov, 2015).

In order to effectively manage the training process under
such conditions, it is necessary to select indicators that ad-
equately reflect the rational intensity of training and the speed
of recovery processes after heavy loads, the effectiveness of
the functioning of various physiological systems both in the
body as a whole and at the cellular and subcellular levels of
athletes preparation in mountainous conditions.

Communication with scientific plans, topics. The study
was carried out within the framework of scientific topics:
“Control and correction of the metabolism of qualified ath-
letes during intense physical loads” (state registration num-
ber 0120U103004) and “The influence of endogenous and
exogenous factors on the course of adaptive reactions of the
body to physical loads of varying intensity” (state registration
number 012U108187).

Purpose of the study is to investigate the features
of adaptive changes in high-class athletes to the effect of
significant physical loads to the middle mountain conditions

Material and Methods of the research

Participants

The studies involved athletes specializing in race walking
10 people (m) and athletes of modern pentathlon 11 people
(m), aged 19-25 years, experience in sports 6-15 years, qual-
ifications of the Master of Sports, Honored Master of Sports.

Methods

Biochemical methods were used to study the features of
adaptive changes in high-class athletes to the effect of signif-
icant physical exertion to the conditions of middle mountains,
namely, to determine the content of hemoglobin and the level
of urea in the blood of athletes. The studies were carried out
both at rest and in dynamics after physical exertion and dur-
ing the recovery period. Studies of the content of hemoglobin
and urea were carried out using a biochemical analyzer “Dia-
global” (Germany) using standard sets of reagents from the
same company.

Procedure

Athletes were at a specially preparatory stage of the pre-
paratory period of the annual training cycle. The duration of
the training camp in the mountains of Erzurum (Turkey) 1900
m (race walking) and Velingrad (Bulgaria) sports complex
“Belmeken” 2000 m (modern pentathlon) was 21 days (3 mi-
crocycles). The studies were carried out during three micro-
cycles.

The study was conducted in accordance with the basic
bioethical norms of the Declaration of Helsinki of the World
Medical Association on the ethical principles of scientific and
medical research, as amended (2000, as amended in 2008),
the Universal Declaration on Bioethics and Human Rights
(1997), the Council of Europe Convention on Human Rights
and Biomedicine (1997). Written consent to participate in the
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study was obtained from each athlete.

Statistical analysis

Processing of the study results was carried out by meth-
ods of mathematical statistics using standard computer
programs. Descriptive statistics was used to generalize the
quantitative characteristics of the studied components of the
preparedness of athletes. On the basis of the initial statistical
population, variation series were formed and their parameters
were determined, characterizing the totality of information. At
the same time, the following numerical characteristics of the
sample were calculated: arithmetic mean ( X), standard devi-
ation (S), coefficient of variation (V). The method of averages
also included the determination of the error of representative-
ness, dispersion, and reliability of the results. The subtraction
of the statistical significance of discrepancies was assessed
by the nonparametric Wilcoxon test.

Results of the research

So, in studies of athletes training for endurance in the
middle mountains at an altitude of 2000 m above sea level,
after performing the loads of the first and second microcy-
cles, where the volume of loads for race walking athletes was
4-5 hours, and for modern athletes - 5-6 hours per day in the
mode of high and moderate intensity, the dynamics of hemo-
globin concentration was different.

Studies have shown that on the 4th day of stay in the
mountains, modern pentathlon athletes have significant poly-
cythemia compared to the plains (Fig. 1). Along with this, on
the 8th and 15th days (Figure 1) of staying in the mountains,
athletes have a decrease in hemoglobin concentration by
1,4%, and only on the 18th day adaptive polycythemia devel-
ops. This reaction during the transition period indicates the in-
hibition of hematopoietic functions and increased blood-de-
stroying function and hemolysis with impaired erythrocytes,
which indicates the breakdown of erythrocytes. The reason
for the decrease in the function of hematopoiesis and the de-
struction of blood cells is probably uncompensated fatigue,
which leads to severe acidosis and impaired neurohumoral
regulation of the blood system. And only on the 18th day of
stay in the mountains, pentathlon athletes develop adaptive
polycythemia, which leads to the formation of fairly stable
structural and functional changes in the athlete’s body.
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Figure 1. Dynamics of blood hemoglobin concen-
tration at an altitude of 2000 m above sea level in
modern pentathlon athletes during two microcycles
of the preparatory period, (n=11)

In the group of athletes training for endurance (race walk-
ing), the hemoglobin concentration gradually increased dur-
ing the second microcycle (Figure 2). This reaction to the load
is characterized by the mobilization of blood from the depot
and redistribution in the blood system, which provides an ex-
pansion of adaptive capabilities, an increase in the power of
this system and resistance to the load.

When adapting to physical loads in such conditions, the
metabolism in the body of athletes changes, which leads to
the appearance in various tissues and biological fluids of indi-
vidual metabolites (metabolic products), reflecting functional
and metabolic changes that can serve as a control over the
functional state of the athlete, and be used for correction of
training loads and recovery.

The dynamics of urea contentin the blood carries very im-
portant information about the direction of metabolic process-
es occurring in the body during muscle activity. The need for
such control in sports is obvious, since it ensures compliance
with all the rules for building a rational training process, and
also justifies the use of nutritional factors and pharmacologi-
cal agents. Such timely control also prevents the development
of negative consequences of exposure to inadequate physical
loads for the body, which takes place in modern sports.

*
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152 T T
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* 159,33
58,67

157,33

Hemoglobin, g/L*

11th day 16th day

* - p<0,05 in relation to the plain

Figure 2. Dynamics of blood hemoglobin concen-
tration at an altitude of 1900 m in athletes trained
for endurance (race walking) during two microcycles
of the preparatory period, (n=10)

The studied indicator of urea in the blood indicates the
state of balance of anabolism and catabolism of proteins, and
therefore, at rest, it may indicate the tolerance of physical ex-
ertion, and immediately after them, the contribution of pro-
teins to the energy supply of muscle activity.

The data obtained indicate that in the first days of stay in
the mountains, the concentration of blood urea (Figure 3) in
athletes of the modern pentathlon was 6,14 and 6,98 mmol
I'', which indicates a non-recovery caused by preloads on the
plain. And only from 8 to 15 days, the level of urea in the blood
of athletes, which determined before the load at rest, gradu-
ally increased, which indicated a slight under-recovery, those.
The incompleteness of the recovery processes of previous
workouts, such a growth dynamics of this indicator leads to
supercompensation, which ensures an increase in the con-
tent of glycogen and protein in skeletal muscles, resulting in
an increase in the functionality of the body.

A study of the blood of race walking athletes testified (Fig-
ure 4) that the concentration of urea, determined before the
load at rest, gradually increased within the normal range, and
characterized the tolerance of training loads.

A characteristic feature of the dynamics of the results
obtained is that the recovery period after the end of muscu-
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lar work is always associated with the intense activity of the
body, which is characterized not only by ensuring a decrease
in work shifts, but also by filling the body’s energy resources
and restoring working capacity.
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Figure 3. Dynamics of blood urea content in
modern pentathlon athletes at an altitude of 2000
m in the preparatory period, (n=11)
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Figure 4. Content of blood urea in athletes

trained for endurance (race walking) at an altitude of
2000 m in the preparatory period, (n=10)

Thus, the reaction of the body to the load is defined as
three successive phases: load, recovery and supercompen-
sation. Strengthening the process of formation of urea during
physical work and an increase in its content in the blood oc-
curs in the later stages of physical work. In the early stages,
an increase in the concentration of this substance does not
occur. Obviously, this is due to the fact that in the early stages
of recovery after a long-term high-intensity muscle load, as
well as at the beginning of prolonged muscle work, the urea
content does not increase. Therefore, in the practice of bio-
chemical control, this indicator is the most informative in the
morning of the next physical activity after the previous day.

Discussion

Human adaptation to high-altitude hypoxia is a complex
integral reaction involving various body systems. The most

pronounced are changes in the cardiovascular system, he-
matopoietic apparatus, external respiration, gas exchange
and metabolism, which leads to high-altitude hypoxia of
sports specialists (Wagner, 2000; Chapman, 2013; Pugliese
et al., 2014; Platonov, 2015). It is clear that an integrated and
coordinated restructuring of functions at the subcellular, cel-
lular, organ, and system levels is possible only through a re-
structuring of the functions of systems that regulate integral
physiological responses. From this it becomes obvious that
adaptation is impossible without an adequate restructuring of
the functions of the nervous and endocrine systems, which
provide fine regulation of the physiological functions of vari-
ous systems.

Thus, the restructuring of the athlete’s body in moun-
tain conditions is expressed in an increase in pulmonary
ventilation, cardiac output, an increase in hemoglobin con-
tent, an increase in the number of erythrocytes, an increase
in 2,3-diphosphoglycerate in erythrocytes, an increase in
the amount of myoglobin in muscles, an increase in the size
and number of mitochondria, increased activity of oxidative
enzymes (Suslov & Gippenreyter, 2001; Stellingwerff et al.,
2019; Ploszczyca et al., 2021).

Features of adaptation of the organism of athletes to
mountain conditions require a special approach, which is as-
sociated both with individual adaptation and taking into ac-
count high-altitude hypoxia of different heights.

So the first reaction to hypoxic conditions leads to the
occurrence of hypoxemia (a decrease in the partial pressure
(content) of oxygen in the blood) and thereby sharply disrupts
the body’s homeostasis, causing a number of interrelated
processes (Suslov & Gippenreyter, 2001; Ploszczyca et al.,
2018). The occurrence of such a state of the body of athletes
leads to the activation of a functional system that ensures the
transport of oxygen from the environment to the body and
its distribution within the body, this is hyperventilation of the
lungs, an increase in cardiac output, dilation of the vessels of
the brain and heart, narrowing of the vessels of the abdominal
organs and muscles.

At the same time, one of the first hemodynamic reactions
is an increase in heart rate, an increase in pulmonary blood
pressure as a result of spasm of the pulmonary arterioles,
which ensures regional redistribution of blood and a decrease
in arterial hypoxemia, but after a few days, cardiac output re-
turns to a plain level, which is a consequence of an increase in
the ability of muscles to utilize oxygen from the blood, which
is expressed in an increase in the arteriovenous oxygen dif-
ference.

The period from the 4th to the 16th day of stay in the
mountains is associated with the formation of sufficiently pro-
nounced and stable structural and functional changes in the
body of athletes. In particular, adaptive polycythemia develops
and there is an increase in the oxygen capacity of the blood; a
pronounced increase in the respiratory surface of the lungs is
detected, the power of the adrenergic regulation of the heart
increases, the concentration of myoglobin increases, and the
throughput of the coronary bed increases.

And from the 16th day of stay in the mountains, a stable
adaptation is formed, a concrete manifestation of which is an
increase in the power and at the same time the efficiency of
the functioning of the apparatus of external respiration and
blood circulation, the growth of the respiratory surface of the
lungs and the power of the respiratory muscles, the coeffi-
cient of oxygen utilization from the inhaled air. There is also
an increase in the mass of the heart and the capacity of the
coronary bed, an increase in the concentration of myoglobin
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and the number of mitochondria in the myocardium, and an
increase in the power of the energy supply system.

Myogenic shifts in the morphological nature of the blood
depend on the duration, intensity and nature of the work, but
they are largely determined by the state of the blood depots,
hematopoiesis and blood destruction. So at the beginning of
muscle activity and during short work, blood is mobilized from
the depot, while the qualitative composition does not change
significantly. With a longer physical load, more significant
changes occur in the hematopoietic and blood-destroying or-
gans, which is reflected in the composition of blood cells.

Training loads are longer, several hours of moderate in-
tensity lead to an increase in the number of erythrocytes due
to more complete mobilization, however, the total content
of hemoglobin and its presence in the erythrocyte decreas-
es due to young forms less saturated with hemoglobin. The
number of reticulocytes increases due to the strengthening
of hematopoietic functions. The composition of red blood
cells is rejuvenated, the activity of cellular enzymes increases.
This reaction is explained not only by the mobilization of blood
from the depot, but also by the strengthening of hematopoi-
etic functions - which has been proven by many authors (Sus-
lov & Gippenreyter, 2001; Ploszczyca et al., 2018; Ploszczyca
etal., 2021).

Conclusions

Intense physical activity, as well as special conditions,
which are mountains, lead to the destruction of blood eryth-
rocytes and, consequently, to a decrease in hemoglobin con-
centration, therefore, this indicator can be considered as a
factor indicating exercise tolerance, which provides the po-
tential for the passage of oxidative stress in the body. Recov-
ery reactions, that is, the processes of aerobic metabolism.
Thus, the reaction to the load of the blood system in terms of
hemoglobin in the second microcycle of modern pentathlon
athletes indicates the unwillingness to perform these loads,
which is due to the fact that most athletes conduct training
loads at such a height for the first time. Recovery after this
reaction takes longer and requires additional correction of
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training loads. Sports walking athletes developed adaptive
polycythemia in the second microcycle, this reaction provides
an increase in the oxygen capacity of the blood, anincrease in
the respiratory surface of the lungs, an increase in the power
of heart regulation, an increase in the conductivity of the coro-
nary bed and an increase in the concentration of myoglobin.
This response to this indicator ensures the formation of sus-
tainable adaptation, which allows you to carry out the planned
program of training loads.

The value of the urea clearance itself varies depending
on the volume and intensity of the work done: as a rule, it in-
creases in the post-work period. Tiring muscular work delays
the increase in the intensity of renal excretion of urea. So, dur-
ing long-term work (5-hour training), at the beginning of the
recovery period (during the first six hours), its active accumu-
lation in the blood continues, which leads to the highest con-
centration. Inhibition of the functioning of the adrenal cortex,
accompanied by changes in water-salt metabolism, causes
retention of urea in the blood.

It should be noted that the strength component in train-
ing has a significant impact on the body’s response to urea in
the direction of increasing its concentration to the load. In the
supercompensation phase, along with various biological pro-
cesses, the content of glycogen and protein in skeletal mus-
cles increases, as a result of which the functional capabilities
of the body increase. This is the most important process of
transition of urgent adaptation to long-term one. The sever-
ity and duration of the supercompensation phase depend on
the magnitude of the preload. At the same time, if significant
loads are used during the period of incompleteness of anabo-
lism processes, then, on the contrary, the opposite state may
turn out - overwork, overtraining. Since urea is an integral in-
dicator of the course of recovery processes, the assessment
of the dynamics of its concentration in the blood has found
wide use in the practice of sports training.

In further studies, it is planned to monitor the studies of
metabolism in the body of track and field athletes and athletes
from other sports at various volumes and intensity of loads in
certain climatic and geographical conditions.
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Abstract

Purpose: based on the study of scientific literature on Internet sources, to
analyze the current state of cybersports education in Ukraine and determine the
prospects for its development.

Material & Methods: the material of the study is the scientific literature and
Internet sources, which highlight the current state of cybersport and cybersport
education in Ukraine. Research methods: analysis, generalization and systemati-
zation of data; historical, logical, problem-search, prognostic.

Results: cybersport is a promising sports and economic area, which is
based on the use of computer games. At the same time, cybersport is a new
socio-cultural phenomenon that requires reflection by philosophers, culturolo-
gists, psychologists and art historians. The advantage of cybersport is the pos-
sibility of organizing competitions remotely, which allows you to involve a larger
number of spectators. The latter fact makes cybersport attractive enough for
potential sponsors and advertisers. The development of cybersports requires
the involvement of professional cybersports players with appropriately devel-
oped cognitive abilities and psychological qualities, as well as other specialists
who ensure the constant and uninterrupted organization, holding and coverage
of sports competitions at the proper level (coaches, psychologists, managers,
public relations specialists, commentators, analysts, marketers, directors, etc.).
In the universities of Europe, America, Asia, educational programs aimed at ob-
taining education in the field of cybersports are quite diverse and presented in
sufficient quantity. Unlike foreign institutions of higher education, domestic uni-
versities practically do not offer educational programs that meet the needs of the
cybersports market. Therefore, cybersports education in Ukraine is a promising
educational area that meets the modern needs of the labor market and the needs
of potential employers.

Conclusions: cybersports education in Ukraine is a promising educational
area that meets the modern needs of the labor market and the needs of poten-
tial employers. At the same time, it requires determining the real needs of the
domestic cybersports market in order to develop and implement relevant edu-
cational programs aimed at training specialists in this industry. The information
obtained will allow developing and offering new educational programs that will
allow Ukrainian cybersports to take its rightful place on the world stage.

AHoTauiqa

Hatania LluraHoBecbka, B’a4ecnae NloHuyap, Bagum OaHungH, CeitnaHa
M’atucoubka. KibepcnopTueBHa oceiTa B YKpaiHi: Cy4acHuMii cTaH Ta
nepcnekTuem po3BuTKy. MeTa: Ha nigcTasi BUBYEHHSA HAyKOBOI niTepaTtypu
Ha iIHTepHeT-mXepen npoaHanisyBaTi Cy4acHUn CTaH KibepcnopTUBHOI OCBITU B
YkpaiHiTaBndHauntTunepcnekTneniipo3sntky. Marepianimetogu: matepianom
LOCHNILKEeHHS € HayKOBa NniTepaTypa Ta iHTEPHET-AXepena, B AKUX BUCBIT/IIOETLCSA
aKTyanbHUI CTaH KibepcrnopTy Ta KibepcnopTMBHOI OCBITM B YKpaiHi. MeTtoam
LOCNIOKEHHA: aHani3, y3arajibHEHHA Ta CucTemMatusauis OaHux; iICTOPUYHURA,
NOrivyHniA, NPo6NEMHO-MNOLLYKOBWUIA, NPOrHoCcTUYHWIA. Pe3ynbTatu: Kibepcnopt
aBNsie CoOO0 NepcrnekTUBHY CMOPTUMBHY Ta €KOHOMIYHY rasly3b, B OCHOBI SIKOI
NEXMUTb BUKOPUCTaHHS KOMIM'IOTEPHUX irop. BogHovac kibepcnopT npeacTaBnse
co00I0 HOBUI  COLLIOKYNbTYPHUIA (pEHOMEH, WO noTpedye OCMUCIEHHS
¢inocodiB, KynbTypoOsoOrie, MCUXOMOrB Ta MUCTeLTBO3HaBLUiB. [lepeBaroto
KiBepcrnopTy € MOXJIMBICTb OpraHidauii 3mMaraHb y ANCTaHUINHOMY pPexXumi, Lo
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[03BONISIE 3a4i9TLM BinbLUy KinbkicTb rmagadis. OcTaHHIn dakT
pobuUTb KiGepcnopT AOCUTL NPUBAGAMBUM AN MNOTEHLiAHNX
CnoHcopiB Ta peknamopaBuiB. Po3BMTOK kibepcrnopTty
notpebye 3anyy4eHHs NpPodeciiHnX KiGepcrnopTCMEHIB i3
BiINOBIAHO PO3BUHEHUMWU KOTHITUBHMMMK 3AiOBHOCTAMK Ta
MCUXOJSIOMYHUMUN FKOCTAMKW, a TakoX iHWKMX daxisuis, WO
3abeaneyyloTb MOCTiMHY Ta 6e3nepebiiHy opraHisaLdiio,
NPOBEAEHHS Ta BWUCBITNEHHA CMOPTMBHUX €-3MaraHb Ha
HaNexHoOMy piBHIi  (TpeHepiB, NCUXONOriB, MEHEOXEpIB,
daxiBLiB i3 KOYYMHrY, GpeHaMHrY, 3B’a3KiB i3 F[POMafCbKICTIO,
KOMEHTaTopiB, aHaniTuKiB, MapKeTOJIOoriB, pPeXucepis-
NOCTaHOBHMKIB TOLLO). B yHiBepcuteTax €sponu, AMepuku,
A3ii OCBITHI nporpamu, CNpsAMOBaHi Ha OTPUMAaHHSA OCBITU B
ranysi kibepcnopTy OOCUTb PiI3HOMAaHITHI Ta NpeacTaBfeHi y
[OCTaTHINM KinbkoCTi. Ha BigMiHy Bif, 3aKOpAoHHMX 3aknanis
BULLOI OCBITK, BiT4M3HSAHI 3BO npakTW4yHO He MPOMOHYIOTb
OCBITHIX nporpam, €Ki BignoeigaioTb noTpedbam pPUHKY
kibepcnopty. Tomy kibepcrnopTMBHa oOcCBiTa B YKpaiHi €
MEepPCNeKTMBHMUM OCBITHIM HanpsiMOM, LO Bignosigatume
cy4yacHUM noTpebam puHKY npaui Ta 3anMtam NoTeHLiNHNX
poboTonasuis. BucHoBku: KibepcnopTtreHa ocBiTa B YKpaiHi
€ NepCneKTMBHUM OCBITHIM HanpsMoOM, LLO Bignosigatnume
cyyYacHUM notpebam puHKY npadi Ta 3anutam NOTeHLUIRHUX
poboTonaBuiB. BogHovyac BOHa nOTpebye BU3HAYEHHS
peanbHux NoTped pPUHKY BITYN3HAHOrO  KibBepcropTy
3ag1s po3pobKM Ta BMPOBAMXEHHS aKTyaslbHUX OCBITHIX
nporpam, cNpsiMOBaHUX Ha MNiAroToBKy daxiBujiB 3a3HAYEHOI
ranysi. OTpumaHa iHdopMauia [003BONUTL PO3PobUTK Ta
3anponoHyBaTM HOBIi OCBITHIi Nporpammu, gKi O03BONATb
YKpaiHCbKOMY KiOepCcrnopTy MOCICTM HanexHe Micue Ha
CBITOBI apeHi.

_Introduction

Global digitalization is significantly changing the world,
putting forward new requirements for many sectors of the
economy, production, culture and education, changing es-
tablished ideas even about traditional areas. E-commerce,
e-banking, administrative e-services have recently been
supplemented by various scientific, artistic, cultural, and en-
tertainment events in digital format (remote scientific confer-
ences and internships, industrial presentations in online for-
mat and virtual excursion tours, etc.).

At present, it is digitalization that is the main driver of
changes in society and, therefore, in sports, Riatti and Thiel
(2021) argue. The Ukrainian society is gradually joining the
global trend in the development of sports and cybersports,
which has already received global recognition in the world.
Objectively, the number of people professionally involved in
cybersport as athletes and/or organizers of cybersports com-
petitions and tournaments is growing (Briskin et al., 2015).

From 2018 to 2019, the total number of cybersports jobs
grew by 87%, from 5869 to 11027 jobs respectively. The to-
tal number of potential vacancies in cybersports in 2021 was
more than 12,000 (Jenny et al., 2021). As T. Savchuk (2022)
notes: “... cybersport is not just shooting games, but a funda-
mental element of modern digital culture. Today, cybersport
can even be studied at the university, and there are more and
more jobs in this area” (Lysenko & Morozova, 2020). Dynamic
development of the cybersport market in Ukraine (Horova et
al., 2016; Tsaranenko, 2018; Chaika, 2018; Lytvin & Vakulka,
2021)increasesthe demand for professional athletes/players,
administrators, managers and other professionals involved in
organizing cybersports competitions. A team of Ukrainian sci-

entists based on the results of their own exploratory research
(Shynkaruk et al., 2020, p. 115) also testifies not only to the
growing popularity of cybersports, its globalization as a sport,
but also to the trend towards increased demand from employ-
ers and the interest of higher education in training personnel
for the cybersports industry.

The professionalization of the industry is inextricably
linked with the possibility of obtaining professional education.
It should be noted that non-formal education in the field of e-
sports is actively developing today. Thus, cybersports organi-
zations and federations create private schools and academies
that allow them to develop their own gaming skills, as well as
learn how to create games and hold competitions.

Higher education institutions are just beginning to recog-
nize the potential value of cybersports education as the cy-
bersports industry continues to grow. There are full-fledged
educational programs in this area only in three domestic uni-
versities (Kharkiv State Academy of Physical Education, Petro
Mohyla Black Sea National University and the National Uni-
versity of Physical Education and Sports of Ukraine), which
is certainly not enough, and requires a detailed study of the
current state of the cybersports market, to analyze its needs,
existing educational programs and determine possible direc-
tions for the development of domestic cybersport education.

Purpose of the study: based on the study of scientific
literature on Internet sources, to analyze the current state of
development of cybersports education in Ukraine and deter-
mine the prospects for its development.

Material and Methods of the research

The research material is specialized scientific literature
and Internet sources, which highlight the current state of cy-
bersports and cybersports education in Ukraine. Research
methods: analysis, generalization and systematization of
data; historical, logical, problem-search, prognostic.

) Results of the research

Cybersports is “a kind of sport that is a training and com-
petitive activity in a virtual space based on computer and /
or video games, which is characterized by the constant rules
of sports competitions, interpersonal relationships between
players, where a player or team interacts with a competitive
environmentin real time, mediated sports equipment, ata cer-
tain distance and the impossibility of breaking away from the
competitive environment during the competition” (Shinkaruk
& Anokhin, 2021, p. 50).

A relatively small number of scientific works of domestic
and foreign experts are devoted to the study of the phenom-
enon of cybersports and especially cybersports education,
which is explained by the relative youth of cybersports, on
the one hand, and the ambiguous perception by a part of so-
ciety, on the other. An analysis of recent publications shows
that the features and possibilities of cybersports as a cultural,
economic, educational and sports phenomenon are of inter-
est to many modern domestic and foreign scientists. Thus,
cybersports as a modern cultural and social phenomenon is
described by Riatti and Thiel (2021), Ganaga et al. (2021),
Savchuk (2022), Shinkaruk et al. (2020); the essence and
features of the development of the cybersports industry in
the world are systematized by Reitman et al. (2019), Wagner
(2015), Tsaranenko (2018), Shinkaruk et al. (2019); in Ukraine
- by Lytvyn and Vakulka (2021); trends in the development of
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the cybersports market in Ukraine were determined by Goro-
voy, et al. (2016), Zozulev and Chaika (2019); the definition of
the concept of “cybersport” was provided by Shinkaruk and
Anokhin (2021); the history of the development of cybersport
and the prospects for its further development are considered
by Bulgakov (2019); periodization of cybersports develop-
ment was proposed by Briskin et al. (2021); the subjects of
the cybersports market and the relationship between them
are analyzed by Chaika and Zozulev (2019); signs of cyber-
sports as a sports discipline are systematized by Lysenko
and Morozova (2019); the problems of training cybersports
specialists are analyzed by Jenny et al. (2021), Alekseeva and
Alekseenko (2019).

According to the periodization proposed by Briskin et al.
(2021, p. 13), it is expedient to divide the process of cyber-
sports development into three stages: 1) 1972-1988 (1972
- the first mention in information sources of organized video
game competitions; competitions were organized exclusive-
ly by game developers with the aim of advertising their own
products, the sports result was determined by means of ob-
jective metric calculations; there was no mechanism for mak-
ing a profitin monetary terms); 2) 1988-2011 (the appearance
of games that support the Internet connection; organization
of competitions for sponsorship and with the help of distance
technologies; emergence of professional structures special-
izing in holding competitions; the latter acquire entertainment
and coverage through popular internet platforms); 3) from
2011 to the present (thanks to the appearance in 2011 of the
Twitch TV video streaming platform, a mechanism is being
created for the sale of online tickets and licensed products,
ad monetization processes are improving, which entails a
rapid increase in sponsorship funding, prize funds, and ath-
letes’ salaries professional players, active development and
improvement of cybersports education, development of spe-
cial software).

According to S. Hunter, at the present stage of devel-
opment of cybersports, its subjects are: cybersports play-
ers themselves, competition organizers, fans, game devel-
opers, bookmakers, sponsors, clubs/associations, media
and streaming platforms or TV channels (Chaika & Zozulov,
2019, p. 320). Together, they form an integral system, sub-
ject to market laws. Based on their interests, each of them
has its own role and responsibilities. The key players in the
cybersports market are the players (Chaika & Zozulov, 2019,
p. 322).

The ecosystem ofthe cyber industry, according to Russian
scientists Lytvyn and Vakulka (2021), consists of the following
structural elements: game developers - people who create a
product; video games - the actual product (for example, Dota
2, Overwatch, League of Legends, Counter-Strike, etc.) that
meets the criteria of an cybersports discipline; cybersports
organizations; direct participants in cybersports competitions
teams and/or individual players; tournament operators and
other intermediaries directly providing the holding of events,
their advertising and media coverage; broadcast streaming
platforms (Twitch, YouTube, etc.); National and international
federations and professional cybersports associations whose
activities are aimed at promoting cybersports, attracting in-
vestments, developing a professional cybersports infrastruc-
ture; fans (Lytvin & Vakulka, 2021, p. 169).

Professional cybersport athletes, according to Imas et al.
(2021), must be stress-resistant, creative, have well-devel-
oped reactions and motor skills, analytical thinking, the ability
to make quick decisions in non-standard situations, be able
to work in a team (in the case of team competitions) (Imas et

al., 2021, p. 77), also, “like any kind of sport, cybersport and
a cybersport athletes needs social, scientific and psychologi-
cal support and, obviously, the support of a cyberpsycholo-
gist” (Imas et al., 2021, p. 77). All this requires the creation
of full-fledged, systematized educational programs aimed at
the thorough training of various specialists for cybersports:
athletes, coaches, administrators / managers, psychologists,
streamers / hosts / commentators of cybersports competi-
tions, public relations specialists, etc. the latter, according to
E. Imas, today are very few in Ukraine (Imas et al., 2021, p.
77).

In Western countries, secondary or higher education in
the field of cybersports is already becoming commonplace.
In order to train specialists in the field of the cybersports in-
dustry, there are more than 50 educational institutions in the
United States alone where there is such a specialization. The
countries of Europe and Asia are not far behind. According
to Jenny et al. (2021) there are more than 80 bachelor’s and
master’s cybersports programs in the world in 2021, offered
by 62 different institutions of higher education around the
world, mainly located in North America and Europe. The vast
majority of these programs (77,5%) are focused on the cy-
bersports business (e.g., management, marketing). In addi-
tion to full-fledged educational programs in the field of cyber-
sports, there are many universities that offer separate courses
in cybersports, which also do not offer academic programs in
cybersports. Thus, cybersport disciplines were added to the
main school curriculum at The Games Vidaregaande Skule
(Norway) and Arlandagymnasiet (Sweden). You can enrollin a
one-year course in cybersports and game design (Informat-
ics Academy, Singapore) or study in a three-year game skills
development program (Lanxiang Vocational School, China).
In addition, there is an opportunity to get a bachelor’s degree
in cybersports (Staffordshire University, UK).

Academic programs in cybersports have the follow-
ing direction (according to Jenny et al. (2021): cybersports
business/management/administration (22%), theoretical as-
pects of the functioning of cybersports/history of cybersports
(13%), production of cybersports services/cybersports me-
dia communications/public relations (12%). Among others:
cybersports coaching, event management, cybersports mar-
keting, coaching, cybersports job management. The main
focus is on the gaming preparation of cybersport athletes/
players for their future careers. The cybersports training pro-
gram includes: development of cognitive skills and digital in-
telligence, teamwork, communication and adaptability.

In Ukraine, opportunities for education in the field of cy-
bersports are much less. In particular, since 2018, the special-
ization “Computer sports (cybersport)” has been launched at
the Kharkiv State Academy of Physical Culture as part of the
educational program “Coaching in the chosen sport” for the
first (bachelor’s) and second master’s levels of higher educa-
tion. Since 2019, you can get a master’s degree in the edu-
cational program “Cybersport” at the National University of
Physical Education and Sports of Ukraine (NUUPES).

Theoretical and practical training of future coaches in
the educational program “Computer Sports” at the | (bach-
elor’s) level of higher education at the Kharkiv State Academy
of Physical Culture includes: computer game theory, cyber-
sports ergonomics, management and marketing trends, mas-
tering basic gaming, information technology in sports, the
theory and methodology of sports training, as well as prac-
tical physical training, pedagogical skills, sports psychology,
scientific research methods, anatomy, physiology, statistical
research methods in sports, etc. Upon graduation, graduates
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receive the qualification “Cybersports (e-sports) coach”.

The Petr Mohyla Black Sea National University involved
experienced cybersport athletes in teaching under the new
educational program “Cybersports” at the first (bachelor’s)
level of higher education, and included the practice of playing
in a team in the practical training program from the second
year. The compulsory subjects included gaming theory, sports
law, biomechanics of body organization in cybersports.

You can get a master’s degree in the Cybersports educa-
tional program at the National University of Physical Education
and Sports of Ukraine (NUUPES). Future master’s study in-
novative technologies in cybersports, cybersports infrastruc-
ture, computer gaming theory, professional gaming, strategic
management, modern management and marketing trends in
the work of the cybersports club and cyber arena; psycholog-
ical support of sports activities, a system of training and com-
petition in cybersports, leadership and an education team in
cybersports, psychoregulation in sports activities of gamers,
event management in cybersports, etc. Not only theoretical
teachers are involved in the training, but also practitioners in
the field of cybersports. After graduating from the master’s
program, specialists will have the opportunity to work in vari-
ous qualifications - trainers, PR journalists, commentators,
psychologists, managers.

Promising areas of esports education in Ukraine, which
create prerequisites not only for the career of an cybersports
athlete/player, but also allow them to further realize them-
selves in many other areas, are: 1) management, administra-
tion, management of an cybersports team/club; 2) coaching
and mentoring; 3) PR and marketing of cybersports events;
4) organization of cybersport tournaments, championships,
competitions and other events; 5) commenting on cybersports
measures and their analytics; 6) development of games and
other products for the cybersports industry; 7) game design;
8) cybersports journalism; 9) branding.

The training program for specialists in the field of cyber-
sports must necessarily include disciplines, both general dis-
ciplines that allow to form a certain level of culture and gen-
eral awareness of a specialist, and professional educational
components designed to develop professional competencies
in the field of cybersports (in particular, games, gaming, in-
formation technology in sports, modern digital technologies,
theory and methodology of cyber training, etc.). Taking into
account the significant number of international tournaments
and competitions, the skills of free communication in English
will be useful for future cybersports specialists, which will be
a significant advantage for the graduate during employment.
An important competence is also the ability to maintain physi-
cal and mental health, which can be realized through system-
atic physical activity and the study of the theory and practice
of stress management (necessarily with elements of practi-
cal training to relieve and minimize stress through various
means). The qualification of a journalist or PR-specialist in
the field of cybersports, of course, requires perfect command
of the literary Ukrainian language, skills in working with text,
copywriting, promotion of sites/web pages in social networks,
communication and conflict management.

Author Contributions

Discussion

Thus, cybersports is one of the modern sports, which is a
form of competitive activity, which is based on the use of com-
puter games that require the development of specific cogni-
tive abilities and psychological qualities in cybersport athletes.
Cybersports is not just a sports competition, but a completely
new socio-cultural phenomenon that requires reflection from
specialists in various fields, primarily philosophers, culturolo-
gists, psychologists, and art historians.

The launch of the webcasting platform in 2011 allowed
for a rapid increase in viewership and, as a result, made cy-
bersports competitions commercially attractive. The latter
requires not only the proper professional level of cybersports
players, but also the appropriate level of organization, cover-
age and entertainment of the competition itself.

The professionalization of cybersports has led to the need
to train a number of specialists who can competently ensure
the planning, organization and conduct of cybersports at the
proper level (coaches, psychologists, managers, coach-
ing, branding, public relations specialists, commentators,
analysts, marketers, directors etc.). In the universities of Eu-
rope, America, Asia, educational programs aimed at obtain-
ing education in the field of cybersports are quite diverse and
presented in sufficient quantity. Unlike foreign institutions of
higher education, domestic universities practically do not offer
educational programs that meet the needs of the cybersports
s market. The exceptions are two programs on the bachelor’s
level of higher education (Kharkiv State Academy of Physical
Education, Petro Mohyla Black Sea National University) and a
master’s program (National University of Physical Education
and Sports of Ukraine), as they cannot fully meet the needs of
the Ukrainian cybersports market in professional personnel.

Conclusions

Cybersports education in Ukraine is a promising educa-
tional area that meets the modern needs of the labor market
and the needs of potential employers. At the same time, it re-
quires determining the real needs of the domestic cybersports
market in order to develop and implement relevant education-
al programs aimed at training specialists in this industry. The
information obtained will allow us to develop and offer new
educational programs that will allow Ukrainian cybersport to
take its rightful place on the world stage.

Prospects for further research in this area are related to
the need to carefully study the structure of the cybersports
market and the requests of employers in order to determine
specific qualifications and specializations that will be in de-
mand in the field of cybersports, as well as content com-
ponents for future educational programs. The information
obtained will allow us to develop and offer new educational
programs that will allow Ukrainian cybersport to take its right-
ful place on the world stage.
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Abstract

Purpose: to determine at the beginning of the preparatory period the initial
level of physical and technical preparedness of football players born in 2006 of
different youth teams in Kharkiv.

Material & Methods: the study was conducted in August 2021. The con-
tingent of the examined - athletes in the amount of 56 football players of the
Children’s and Youth Football Club (FC) “Arsenal” in Kharkiv and the Youth Sports
School No. 7 in Kharkiv, whose average age was 14,6 years. Technical and physi-
cal indicators were determined that characterize the level of readiness of football
players for the beginning of the competitive season. The following methods were
used in the study: analysis of scientific and methodological literature, pedagogi-
cal testing, methods of mathematical statistics.

Results: the work established statistically significant differences between
technical indicators: in the test, running 30 m (with the ball) (p<0,05; t=2,18),
throw-in (p<0,05; 2,88); in terms of physical preparedness, statistically signifi-
cant changes were found in the tests “lllinois” (p<0,05; t=2,72), shuttle run 7x30
m (p<0,05; t=2,48), at the same time, the players of the FC “Arsenal” overcome
the distance faster (p<0,05; t,=2,10; t,=2,05; t,=2,06; t,=2,15) on the first, sec-
ond, third and seventh segments than the players of the Youth Sports School No.
7. In the endurance test of the shuttle run 5x80 m, the players of the FC “Arsenal”
run faster (p<0,05; t=2,12) than the players of the Youth Sports School No. 7,
while in the first and third segments the players of the Youth Sports School No. 7
are slower (p<0,05; t,=2,75; t,=2,05) overcome the distance than the players of
the FC “Arsenal”.

Conclusions: analysis of special literature shows that the modern scientific
and methodological base in the analysis of technical and physical preparedness
in football has not been sufficiently studied in order to ensure the effective prepa-
ration of young men for the highest sports achievements. As a result of the study,
statistically significant differences were established in the indicators of physical
and technical readiness between the football players of the FC “Arsenal” and the
Youth Sports School No. 7 in Kharkiv. It was determined that football players born
in 2006 have a low level of functional performance.

AHoTauiq

Ceprii JleGeper, Cepriii Xypup, Cearocnae Koeanb, BikTop
LaneHko. KoHTponb i3n4HOI Ta TeXHIYHOI nigroToBneHocTi ¢pyrToonicTie
Ha eTani cneuianizoBaHoi ©6as3oBoi niarotoeku. MeTta: BU3HAYUTU
Ha novaTkKy MiArOTOBYOro nepiofy BUXIOHWIA piBeHb I3MYHOI Ta TEXHIYHOI
nigrotoBneHocTi ¢gyToonicTiB 2006 p.H. PI3HUX AUTAYHO-IOHALIbKMX KOMaHO, M.
XapkoBa. Martepian i meTtomam: [ocnioxeHHs npoBoawnocsa B ceprnHi 2021
poky. KOHTUHreHT obcTexyBaHUX - CMOPTCMEHU Y KinbkocTi 56 ¢yTbonicTie
DIODK (ouTayo-toHaubknin pyTéonbHUi kKnyd) «ApceHan» M. Xapkosa Ta JHOCLL
(amMTa4o-toHaubka crnopTuBHa wkona) Ne 7 M. XapkoBa, BiK SIKMX CTaHOBUB Y
cepegHboMy 14,6 pokiB. Bynn Bu3HauveHi TexHiyHi Ta @i3nyHi NOKasHUKK, SKi
XapakTepuaytoTb PiBEHb NiArOoTOBAEHOCTI GYyTOONICTIB OO NOYaTKy 3MarasbHoOro
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ce30Hy. Y nocnigxeHHi 6ynv BUKopucTaHi Taki Metoam: aHania
HayKOBO-METOAMYHOI NiTepaTtypu, nenaroriyHe TECTyBaHHS,
MeToau mMaTemMaTudHoi ctaTtucTuki. Peaynbratn: y poborTi
BCTAHOBNEHI CTAaTUCTMYHO [OOCTOBIPHI  BIOMIHHOCTI  MiX
TEXHIYHMMUM Noka3HuKkamu: B TecTi 6ir 30 m (3 M’aueMm) (p
<0,05; t=2,18), BkmoaHHa M’aya 3-3a 6i4HOI niHii (p<0,05;
2,88); y nokasHunkax 3 di3nyHoI NiaroToBNEHOCTI CTaTUCTUYHO
[OCTOBIpHI 3MiHM 6ynu BUsIBNeHi y Tectax «lnniHoiic» (p <0,05;
t=2,72), yoBHumkoBUIA Bir 7x30 M (p<0,05; t=2,48), Nnpu LpoMy
rpaBui JIODK «ApceHan» gonatoTbBigcTaHbweuawe (p<0,05;
t,=2,10; t,=2,05; t,=2,06; t,=2,15) Ha nepLiomy, Opyromy,
TPETbOMY Ta CbOMOMY Bifpi3kax Hix rpasui JKOCLU Ne 7. Y
TECTi Ha BUTPUBAnNiCTb YOBHMKOBWIA 6ir 5x30 M rpasui AOPDK
«ApceHan» weuawe (p<0,05; t=2,12) npobiraloTb, HixX rpaBLi
AIOCLU Ne 7, npy upOMy Ha NepLLIOMyY Ta TPETbOMY Bigpi3kax
rpasui OIOCLU Ne 7 nosinbHiwe (p<0,05; t,=2,75; t,=2,05)
[onalTb BiAcTaHb, HixX ¢yTéonictn AODK «ApceHan».
BucHoBKM: aHania cneuianbHOi nitepatypu CBiguYUTb, WO
cyyacHa HaykoBO-meToauyHa 6asa B aHanisi TexHiyHoi Ta
di3nyHoi nigroToBneHocTiy gyTdoie HegOCTaTHLO BUBYEHOO
ons Toro, wo6 3abeaneunTn edekTUBHY MiAroTOBKY OHAKIB
0,0 BULLMX CIOPTUBHUX JOCSArHEHDb. Y pe3ynbTaTi 4OCNIAKEHHS
BCTAHOBNEHO CTATUCTUYHO [AOOCTOBIPHI  BIAMIHHOCTI Yy
MoKasHMkax 3 (iSNYHOI Ta TEXHIYHOI MiArOTOBAEHOCTI MixX
OHODK «Apcenan» ta JKOCLL Ne 7 m. XapkoBa. BusHauyeHo,
wo o¢ytbonict 2006 poKy HAPOOXKEHHSI MalTb HU3bKUIA
piBeHb PYHKLIOHANLHOT Npaue3aaTHOCTI.

Introduction

An analysis of recent publications suggests that the qual-
ity of scientific research in football has increased significantly
in recent years. This is due to the expansion of opportunities
for communication between specialists both in person and
online within the framework of various scientific conferences,
meetings, and practical seminars. Many leading experts ad-
dressed the issues of pedagogical control and continue to
study its diversity and peculiarities of conducting and cor-
rectness in use (Stula, 1995; Bangsbo et al., 2012; Platonov,
2017; Bromley et al., 2021).

Young et al. (2011) note in their work that in order to in-
crease the effectiveness of the training process, it is neces-
sary to study the organized control over the ongoing changes
in the state of the athlete’s body. Paul et al. (2016) argue that
control provides for a mandatory determination of the effec-
tiveness of training work, makes it possible to justify the se-
lection of appropriate training tools based on the information
received about the nature of the work performed and adap-
tive changes in the athlete’s body under the influence of in-
creased training loads.

Leading experts Godik et al. (2010), Seluianov et al.
(2012), Guba et al. (2015) believe that the essence of con-
trol is to compare the results of an activity with its goal (task)
in order to assess the preparedness of an athlete and, in the
process of further training work, make changes either to the
goals or subsequent elements of the activity.

Control over the training process of football players
should be of an integral nature, that is, taking into account
all the factors influencing the sports result. In a broad sense
of control, it should cover the pedagogical, biomedical and
psychological aspects of the training process (Buchheit et al.,
2010; Sporis et al., 2010; Platonov, 2017; Solomonko et al.,
2021).

The essence of control is the assessment of the state of

the athlete’s body, the technique of motor actions, training
loads and sports results. The full implementation of the listed
volume of control actions requires the use of numerous re-
search methods, special equipment and the involvement of
a wide range of specialists (Rampinini et al., 2007; Godik et
al., 2010; Guba et al., 2010; Rumpf et al., 2016; Hicheur et
al., 2017).

Pedagogical testing tools are used to study the level of
manifestation of technical and physical preparedness param-
eters (lvanchenko, 2008; Buchheit et al., 2012; Guba et al.,
2014; Hicheur et al., 2019). One of the most effective means
of assessing training activity is pedagogical tests, which allow
you to determine the dynamics of the development of techni-
cal and physical qualities of a football player. (Lberto et al.,
2013; Perevoznik, 2014; Paul et al., 2016; Lebedeyv, 2017).

Purpose of the study is to determine at the begin-
ning of the preparatory period the initial level of physical and
technical readiness of football players born in 2006 of various
youth teams in Kharkiv.

Material and Methods of the research

Participants

The study involved 56 football players (boys) born in
2006, who were involved in football sections. The subjects
were divided into 2 groups of 28 people in each: the first group
was the FC “Arsenal”, the second group was the Youth Sports
School No. 7, who trained according to the traditional meth-
odology developed by the Football Federation of Ukraine (Ni-
colaenko et al., 1995). The total number of hours per year was
960 (GPP 20%, SPP 40%, auxiliary 40%).

All participants gave consent to participate in the study.

At the time of the study, all participants were healthy and
had permission from a doctor to practice football.

During the observation process, the initial level of pre-
paredness of football players born in 2006 after a long rest in
July 2021 (31 days) was determined.

Methods

The following methods were used in the study: analysis of
scientific and methodological literature, pedagogical testing,
methods of mathematical statistics.

Theoretical (analysis, comparison, generalization, sys-
tematization, theoretical modeling) were carried out in order
to generalize the experience of scientists involved in the study
of the problem of gender approach in education and upbring-
ing, modern approaches to the development and improve-
ment of the system of physical education.

Pedagogical testing: the assessment of technical indica-
tors was accompanied by the following tests: PA (passing ac-
curacy), 30 m run (with the ball), throw-in, hitting the ball for
accuracy (rotational kick); assessment of physical indicators
was carried out using such tests: manifestations of speed-
strength qualities - standing long jump, jump up; speed quali-
ties - running 30 m from a place; to improve the effectiveness
of testing and given the small sample, we included 2 variants
of the test for speed endurance: shuttle run 7x30 m, shuttle
run 5x30 m, in addition, the “lllinois” test was used, which
made it possible to determine the indicators of dexterity, the
essence of the test was that the athlete needs to quickly turn
around at different angles and change the direction of move-
ment while running (Figure 1).

Registration of test results was carried out using the in-
novative technology of the SmartSpeed PRO testing system,
which made it possible to obtain reliable results during the
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study.

The SmartSpeed PRO system is a timing system with lim-
itless training simulation possibilities and unique research ca-
pabilities, SMARTSPEED PRO allows you to fully explore and
improve the performance of athletes (Figure 2).

m® M

3.3m
v
<.
A 3.3m 10 Metres
[ |
4
v
3.3m
C. l

5 Metres

d

Start
Figure 1. Test “lllinois” (Hicheur et al., 2017)

Finish

On the field, 6 lines of wireless gates were installed, which
automatically controlled the time of the distance run with a
tablet computer.

Smartspeed

Figure 2. Temporary registration desk (Sporis et al.,
2010)

Procedure

Data for the study of physical and technical readiness
were determined from pedagogical testing conducted in the
conditions of direct training of football players.

Testing of participants was carried out at the beginning
of the preliminary period by specialists of the UAF (Ukrainian
Football Association) on the natural surface of the football
field. The obtained data were entered on a computer with
their subsequent analysis using the methods of mathematical
statistics.

Statistical analysis

The processing of the research results by the methods of
mathematical statistics are used in accordance with the well-
known recommendations using the computer program “EX-
CEL’ (Antomonov, 2006; lvanchenko, 2008).

The following indicators were calculated:

- X - arithmetic mean;

- m — representativeness error of the arithmetic mean;

- 1 - reliability of the difference between the average val-
ues (according to Student’s criterion), determined by the for-
mula:

J_‘l - f2
ym? +m,’

The significance of differences between different indica-

tors of the studied groups was considered significant at a five
percent significance level (p<0,05), which was recognized as
quite reliable in biological studies. (Antomonov, 2006; Togo-
bitckaia et al., 2009).
Connection of work with scientific programs, plans,
themes. The work is carried out in accordance with the Initia-
tive theme of research work in the field of physical culture and
sports of the Kharkiv State Academy of Physical Culture for
2019-2023 on the topic “Improvement of the educational and
training process in sports games”, state registration number
0116U101644.

=

Results of the research

To determine the level of preparedness of football players
born in 2006, an ascertaining experiment was conducted, in
which 56 boys from two football schools in Kharkiv took part.

The analysis of the indicators of technical readiness be-
tween the FC “Arsenal” and the Youth Sports School No. 7
indicates that the studied indicators are statistically different
(p<0,05) (Table 1).

Thus, the players of FC “Arsenal” faster (p<0,05; t=2,18)
perform the 30 m run test (with the ball) compared to the play-
ers of the Youth Sports School No. 7, throw-in (p<0,05; 2,88)
(Table 1). In other technical indicators, the changes were not
significant and unreliable. There are no significant differences
in the PA test (passing accuracy) and hitting the ball for ac-
curacy (rotational kick) (p<0,05).

The conducted analysis of physical preparedness re-
vealed that the indicators of football players of FC “Arsenal”
and Youth Sports School No. 7 also have differences. Thus,
the players of FC “Arsenal” perform the lllinois test faster
(p<0,05; t=2,72) compared to the players of the Youth Sports
School No. 7, shuttle run 7x30 (p<0,05; t=2,48) (Table 1).

Therefore, the results shown in Table 2 indicate that the
players of FC “Arsenal” in the first, second, third and seventh
segments overcome the distance faster (p<0,05; t,=2,10;
t,=2,05; t, =2,06; t,=2,15) than the football players of the
Youth Sports School No. 7.

In the test for endurance shuttle run 5x30 m, the players
of FC “Arsenal” show much better results (p<0,05; t=2,12)
than the players of the Youth Sports School No. 7 (Table 1).

According to the data of Table 3, the endurance indica-
tors in the 5x80 m shuttle run test, the players of FC “Arse-
nal” in the first and third segments cover the distance faster
(p<0,05;t,=2,75; t,=2,05) than the players of the Youth Sports
School No. 7 (Table 3).

It was found that in the jump test, the players of FC “Arse-
nal” had higher indicators (p<0,05; t=2,06) compared to the
players of the Youth Sports School No. 7 (Table 1). In the test
of standing long jump and 30 m run from a place, the differ-
ences between the studied groups are insignificant and do
not have significant differences between them.

The functional readiness of football players was deter-
mined using the Rufier functional test. It was determined that,
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Table 1

Comparative analysis of technical and physical indicators of preparedness of young football players born in

2006

FC “Arsenal”,

Kharkiv No. 7

(n=28)

X1im1

Youth Sports School

Kharkiv (n=28)

Technical indicators

1 PA (passing accuracy), s 14,68+2,03 16,72+2,13 0,69 >0,05
2 Run 30 m (with ball), s 4,95+0,23 5,31+0,32 2,18 <0,05
3 Throw-in, m 21,9+0,47 20,1+0,41 2,88 <0,05
4 Hitting the ball for accuracy (rotational kick), num- 4,3+0,81 3,4+0,75 0,81 >0,05
ber of hits
Physical indicators
1 lllinois, s 16,38+0,54 18,33+0,47 2,72 <0,05
2 Shuttle run 7x30 m 44,4812 44 52,54+2,14 2,48 <0,05
3 Shuttle run 5x30 m 31,58+1,67 36,24+1,31 2,12 <0,05
4 Standing long jump, m 2,03+0,15 2,12+0,17 0,39 >0,05
5 Running 30 m from a place, s 4,61+0,20 4,67+0,27 0,17  >0,05
6 Jump up 495+13 448+188 2,06 <0,05
Table 2

Results of the run of 30 m segments by football players during the control standard
of the shuttle run 7x30 m

Indicators

FC “Arsenal”, Kharkiv
(n=28)

Youth Sports School
No. 7
Kharkiv (n=28)

= 130, m 5,52+0,31 6,55+0,38 2,10 <0,05
= 1230, m 6,05+0,35 7,27+0,48 2,05 <0,05
E 330, m 6,48+0,34 7,61£0,43 2,06 <0,05
g t4 30, m 6,56+0,35 7,52+0,44 1,70 >0,05
E t530, m 6,67+0,36 7,62+0,45 1,65 >0,05
=; 16 30, m 6,71+0,37 7,74%0,42 1,84 >0,05
a 1730, m 6,79+0,34 7,97+0,43 2,15 <0,05
Table 3

Results of the run of 30 m segments by football players during the control standard
of the shuttle run 5x30 m

Indicators

FC “Arsenal”, Kharkiv
(n=28)

Youth Sports School
No. 7
Kharkiv (n=28)

x21m2

= t130, m
2

o = 1230, m
E E

28 1330, m
:UJ x

o © 430, m
Q@

t530, m

5,51+0,24
6,36+0,38
6,40£0,35
6,56+0,33
6,67+0,36

6,68+0,35
7,16+0,43
7,51%+0,41
7,53+0,44
7,58+0,43

2,75
1,39
2,05
1,76
1,62

<0,05
>0,05
<0,05
>0,05
>0,05
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Indicators (n=28)

Table 4
Results of functional testing according to the functional test of Rufier

FC “Arsenal”, Kharkiv

Youth Sports School No.
7

Rufier test 14,46+3,10

Kharkiv (n=28)

15,78+2,85 0,31 >0,05

according to the results of Table 4, the performance indica-
tors of the players of FC “Arsenal” and Youth Sports School
No. 7 constitute a low level of performance in accordance
with the standard indicators (Nikolaenko, 1995; Guba et al.,
2015). This indicates that the level of functional readiness in
both teams is at the same level, and all the players were in the
same conditions.

Discussion

The analysis of special literature shows that the modern
scientific and methodological base in the analysis of techni-
cal and physical preparedness in football has not been stud-
ied enough to ensure the effective preparation of boys for the
highest sports achievements. Therefore, it is necessary to
determine the initial level of functional, technical and physical
indicators before the introduction of experimental methods
and various implementations into the training and competitive
processes of football players. In this regard, it is necessary to
take into account what qualities you need to pay attention to
in order to achieve a high sports result.

Summarizing the above, we emphasize that a long rest af-
fected the level of the functional state of the players of both
groups, resulting in a low level of functional readiness. At the
same time, significant differences in technical and physical
preparedness were revealed in the studied groups, which
proves that the children of FC “Arsenal” maintained their
sports shape on their own during the holidays, and the play-
ers of the Youth Sports School 7 paid less attention to this, as
a result of which they received such differences.

The results of our study confirm the existing opinion
that the problem of controlling the technical and physical
preparedness of young athletes does not lose its relevance
(Guba et al., 2010; Lebedev et al., 2017). Supplemented and
refined the data of scientific studies on the technical (Guba et
al., 2016) and physical (Perevoznik, 2014; Guba et al., 2015;
Platonov, 2017) preparedness of football players.

The conducted study confirmed the results of the authors

Author Contributions

(lordanskaia, 2011; Buchheit et al., 2012; Guba et al., 2014;
Perevoznik, 2014; Lebedev et al., 2017) on the need to study
changes in the technical and physical preparedness indica-
tors of football players, and deepens the data of scientists on
this issue.

Conclusions

Our research allowed:

1. To determine the differences between the studied
groups in technical indicators: in the lllinois test (p<0,05;
t=2,72), 30 m run (with a ball) (p<0,05; t=2,18), throw-in
(p<0,05; t=2,88).

2. It has been established that statistically significant
changes in physical preparedness indicators were detected in
endurance tests of the shuttle run 7x30 m (p<0,05; t=2,48),
while the players of FC “Arsenal” in the first, second, third and
seventh segments reliably overcome the distance faster than
the players of the Youth Sports School No. 7 (p<0,05; t,=2,10;
t,=2,05; t,=2,06; t,=2,15). In the endurance test of the shuttle
run 5x30 m, the players of FC “Arsenal” run faster (p<0,05;
t=2,12) than the players of the Youth Sports School No. 7,
while in the first and third segments the players of the Youth
Sports School No. 7 are slower (p<0,05; t,=2,75; t,=2,05)
overcome the distance than the players of FC “Arsenal”.

3. In other indicators of technical readiness PA (passing
accuracy), hitting the ball for accuracy and physical readiness
standing long jump, 30 m run from a place between the stud-
ied groups, the differences were insignificant and unreliable.

4. It was found that the players of the studied groups have
a low level of functional performance. This is due to the fact
that the players were on a long rest (vacation) before the start
of the preparatory period.

In further studies, it is planned to introduce an experi-
mental methodology, taking into account the differences in
the functional state, technical and physical preparedness of
football players.
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Improvement of the physical preparedness of athletes
in breaking at the age of 13-15 years using the
functional simulator “alpha-gravity”
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Abstract

Purpose: to experimentally substantiate the improvement of the physical
preparedness of breakdancers at the age of 13-15 years using the functional
simulator «Alpha Gravity».

Material & Methods: theoretical analysis and generalization of scientific
and methodological literature, pedagogical observation, pedagogical testing,
pedagogical experiment, methods of mathematical statistics. The study involved
22 breakdancers aged 13-15 years, from the reserve of the national team of
Ukraine. Two groups were formed from the study participants: the control group
(CG) - 11 athletes and the main group (MG) — 11 athletes, in the educational
process of which the means of the functional simulator «Alpha Gravity» were
included.

Results: a positive effect of the application of a set of exercises using the
«Alpha Gravity» functional simulator in the training process of breakdancers aged
13-15 years was revealed. The greatest increase in indicators of physical fitness
of the athletes of the main group was found in the tests: T1 «Bend forward from a
sitting position, legs together (cm)»; T2 «Push-ups» (number of times min-')”; T5
«Holding the torso in the prone position, (s)»; T6 «Plank, (s)». In other tests, there
is also a positive trend in the growth of indicators.

Conclusions: statistically significant positive changes in the level of physical
preparedness of breakdancers at the age of 13-15 years of the main group (MG,
n=11)were established under the influence of the developed training methodology
using the means of the functional simulator «Alpha Gravity».

AHoOTauiq

Ceprii F'ymeHiok, Bonogumup KoHoeanoe, Bnagucnas 3amasiii.
BaockoHaneHHs }i3UYHOI NiAroTOBNEHOCTI CNOPTCMEHIB 3 OpelKiHry
Bikom 13-15 pokiB 3acob0amu ¢yHKUiOHANbHOr0 TpeHaxepy «anbda-
rpasiTi». MeTa: ekcnepvmMeHTasbHO 0OrpyHTYBaTU BAOCKOHANEHHS Di3NYHOI
niaroTOBNEHOCTI CNoOpTCMEeHIB 3 6pelikiHry Bikom 13-15 pokiB 3acobamu
dyHKUiOHanbHOro TpeHaxepy «Anbda-rpasiTi». Matepian 1 metoaum:
TEOPETUYHMA aHani3 | y3araJbHEeHHA HayKOBO-MeTOAMYHOI niTepaTtypu,
negaroriyHe  CroCTEPEXEHHHA, nefaroriyHe  TecCTyBaHHA,  nejaroriyHum
€KCMNEPMMEHT, METOAM MaTEMAaTMYHOI CTaTUCTUKU. Y [OOCHIAXEHHI B3sIn
yyacTb 22 cnopTcMeHa 3 OpelikiHry Bikom 13-15 pokiB, 3i cknagy pesepBy
36ipHOi KOMaHan YkpaiHn. 3 yd4acHuKiB OOChigXeHHs 6yno cpopmMoBaHO ABi
rpynu: koHTponbHy rpyny (KIM) - 11 cnoptcmeHiB Ta ocHOBHY rpyny (OI) - 11
CMOPTCMEHIB, OO0 HaBYa/IbHO-TPEHYBANIbHOrO MpOLECcy sKOi Oyno BKIOYEHO
3acobu  dyHKUjioHanbHOro  TpeHaxepy «Anbda-rpasiti». PesynbtaTtn:
BUSIBIEHO MO3UTUBHUIA BMJMB 3aCTOCYBAHHSA Yy HaBYaslbHO-TPEHYBASIbHOMY
npoueci cnoptcmeHiB 3 6pelikiHry Bikom 13-15 pokiB komnnekcy BrpaB 3
BUKOPUCTaHHAM QYHKLiOHaNbLHOro TpeHaxepy «Anbda-rpasiTti». Hanbinbwmia
NPUPICT NOKa3HWKIB i3NYHOI NiAroTOBAEHOCTI CNOPTCMEHIB OCHOBHOI rpynu
BUABNEHO y TecTtax: T1 «Haxun Bnepen 3 MONIOXEHHA CUOAYU HOMM pPasoMm,
(cM)»; T2 «3ruHaHHA Ta PO3rMHaHHA PyK B yrnopi nexayn (k-Tb pasiBxe')»;
T5 «YTpumanHa TynyOy B MOMOXEHHI Nexadn Ha XuBoTi, (C)»; T6 «[naHka,
(c)». B iHWMX TecTax TakoX NPOCTEXYETbCHA MO3UTMBHA AMHAMIKa 3POCTaHHS
NMOKa3HWKiB. BMCHOBKN: BCTAHOBIEHO CTATUCTUYHO 3HaYyLLi MNO3UTUBHI 3MiHWN
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piBHSA ®i3MYHOI MiArOTOBNEHOCTI CMOPTCMEHIB 3 OpelikiHry
Bikom 13-15 pokis ocHoBHOI rpynu (O, n=11) nig BnavBom
p03p06eHOI METOAMKN TPEHYBAHb 3 BUKOPUCTAHHSIM 3ac00iB
dYHKLiOHanbHOro TpeHaxepy «Anbda-rpasiTi».

Introduction

Today, experts in the field of physical culture and sports
state the growth of the attractiveness of practicing technical
and aesthetic sports. Usually, the group of “technical
and aesthetic” sports includes sports acrobatics, artistic
gymnastics, artistic swimming, aesthetic gymnastics,
rhythmic gymnastics, and figure skating. These sports are
characterized by the presence of a technical and artistic
component in the performance of competitive programs, as
well as a peculiar approach to assessing the performance
skills of athletes, depending on the aesthetics, complexity,
accuracy of the performed motor actions (Platonov, 2004;
Hrytsyshyn (Dzhala) & Zanevs'kyy, 2007; Medvedyeva, 2008;
Bernads'ka, 2013; Kaluzhna, 2015).

Classes in dance types of physical activity have a positive
effect on the motivation for classes, as well as indicators of
physical condition and personality traits, provide ample op-
portunities for the realization of creative potential (Shynkaruk,
2003; Rovnyy & Romanenko, 2016; Humenyuk, 2018; Kyzim
et. al., 2018; Kolnohuzenko, 2018).

Today, traditionally, dance sports include sports aerobics,
cheerleading, sports (ballroom) dancing, acrobatic rock and
roll and, more recently, breaking.

Breaking was the first of the dance sports, according to
the decision of the International Olympic Committee, was in-
cluded in the program of the Olympic Games, which will be
held in Paris (France) in 2024.

As in any other sport, the basis of successful competitive
activity in breaking is the proper level of physical prepared-
ness of athletes (Shkrebtiy, 2005; Sergienko, 2010; Baranov,
2012; Yeshpanova, 2017). But breaking experts note that to-
day there is no scientific and methodological literature cover-
ing the issues of training athletes in breaking. Due to the fact
that the national team of Ukraine in breaking, which is cur-
rently undergoing the stage of formation, will take part in the
Olympic Games in Paris, there is a manifested scientific and
applied problem, on the one hand, in the absence of a suf-
ficient amount of scientific and methodological materials on
the training of breakdancers, on the other hand, it is neces-
sary to develop a structured system for the practical training
of breakdancers, which will ensure a corresponding increase
in sportsmanship and the achievement of high sports results
in a short time.

Connection of research with scientific programs,
plans, topics. The study was carried out in accordance with
the initiative topic of the scientific research of the Department
of Gymnastics, Dance Sports and Choreography of the Kh-
SAPC: “Theoretical and methodological foundations for the
development of backbone components of physical culture
(sport, fitness and recreation) for 2020-2025 state registra-
tion number 0120U01215".

Purpose of the study: to experimentally substantiate the
improvement of the physical preparedness of breakdancers at
the age of 13-15 years using the functional simulator «Alpha
Gravity».

Research task: to characterize the construction of the
training process and increase the physical preparedness of
athletes using the functional simulator «Alpha Gravity».

Material and Methods of the research

Participants

The study involved 11 breakdancers aged 13-15 years in
the control group (CG) and 11 breakdancersaged 13-15years
in the main group (MG). All participants and their parents were
informed of the nature of the study and gave informed con-
sent to participate and process the data.

Methods

In the course of the study, a set of research methods was
used to solve the set purpose: theoretical analysis of scien-
tific and methodological literature, pedagogical observation,
pedagogical testing, pedagogical experiment, methods of
mathematical statistics.

Procedure

To assess the level of physical fitness of athletes in break-
ing, 8 tests were selected: “Push-ups”, “Lifting the body from
a supine position”, “Holding the torso in the prone position” to
assess the strength abilities of athletes; the “Plank” test was
chosen to assess static strength; to assess flexibility — tests
“Split (right, left, split)” and the test “Bend forward from a sit-
ting position, legs together”; to assess the speed-strength
abilities — the test “Standing long jump”; “Romberg” test was
used to assess coordination abilities (ability to maintain bal-
ance).

In the training process of the athletes of the main group
(MG, n=11), a set of exercises was included using the means
of the functional simulator “ Alpha Gravity”.

“Alpha Gravity” is a functional simulator, which is a sus-
pension system in which athletes are horizontally suspended
using special attachments for arms and legs (Alabin. & Skrip-
ko, 1974). Training sessions with the inclusion in the training
process of the means of the functional simulator “ Alpha Grav-
ity” were held 3 times a week. The duration of the complex
is 20-25 minutes. The complex developed by us included the
following exercises:

Exercise 1. Hanging face up (basic position), arms and
legs are fixed in slings (unloading the pelvis). The duration of
the exercise is 20 s.

Exercise 2. Pull-ups with a wide grip (legs suspended in
slings). Number of repetitions — 12.

Exercise 3. Bringing the pelvis up with the touch of the
heels. Number of repetitions — 8.

Exercise 4. Bringing the pelvis and pulling up with a wide
grip while fixing the knees and elbows in the central zone (na-
vel area) for 5-8 seconds. Number of repetitions — 8.

Exercise 5. From the basic position twist to the right, then
pull up face down (exit to the “second floor”), after reaching
the end point, the body is bent and unbent (10 times) face
down. Repeat on the other side. Number of repetitions — 1.

Exercise 6. From the basic position, turn the shoulder
girdle back to form an arc in the spine and perform oscillatory
movements to unload the pelvic region.

Exercise 7. Access to the “high level” with a change in
support on the knees and ankles.

The athletes of the control group (CG, n=11) had the
training process according to the traditional method of train-
ing athletes in breaking.

Statistical analysis

Statistical analysis of the results obtained was carried out
using descriptive statistics indicators using licensed Excel
spreadsheet packages and a set of built-in functions.
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Results of the research

Indicators of the level of physical preparedness of break-
dancers 13-15 years old of the main and control groups at
the initial and final stages of the study are presented in Tables
1-2.

As a result of the analysis of statistical indicators of the
level of physical preparedness of athletes from the MG and
CG, carried out at the beginning of the study, the unreliabil-
ity of the differences in the results obtained in 7 tests (from
tp=0,1 no tp=1,68 at tgr=2,2). Thus, we state the acceptable
difference in the initial level of physical fitness of athletes of
both groups. In the test “Splits (right/left/splits), (cm)” at the
beginning of our study, the performance of athletes from the
main group (n=11) significantly exceeded the performance of
athletes from the control group (n=11).

As a result of the analysis of the data obtained at the final
stages of the study, we note that the greatest increase in the
physical preparedness indicators of the MG athletes was
found in the tests: T1 “Bend forward from a sitting position,
legs together (cm)”; test T2 «Push-ups (number of times
min')»; test TS5 «Holding the torso in the prone position,
(s)»; test T6 «Plank, (s)». In our opinion, this may indicate
that with the help of the «Alpha Gravity» functional simulator,
muscles, ligaments and tendons in the back and waist are
strengthened, and in breaking these areas bear the main load
when performing basic elements and their variations. It is
also important to note that the indicators of the T1 test “Bend
forward from a sitting position, legs together, (cm)” indicate
that the «Alpha Gravity» simulator significantly contributes

not only to increasing the level of strength indicators, but
also has a positive effect on the level of flexibility, which, in
turn, contributes to the implementation of breaking elements
with greater amplitude and dynamics, as well as a high rate of
flexibility reduces the risk of injury and reduces the recovery
time after training and competitive loads. In other tests, there
is also a positive trend in the growth of indicators. In the T4
test “Romberg test” and the T7 test “Splits”, positive changes
did not reach statistically significant values, which may be the
result of the fact that the complex developed by us did not
include specialized exercises aimed at improving flexibility
and vestibular stability.

The dynamics of physical preparedness characteristics of
athletes of the main group (MG, n=11) is presented in Table 3

The increase in the indicators of physical preparedness of
breakdancers at the age of 13-15 years of the main group
(MG) in the performance of the battery of tests is:

- test T1 «Bend forward from a sitting position, legs together,
(cm)» - increase 147,8% (tp =2,44; p <0,05);

- test T2 «Push-ups (number of times min-")» - increase 35%
(tp=3,1 1; p <0,05);

- test T3 «Lifting the body from a supine position (number of
times min')» - increase 16,7% (t = 2,28; p < 0,05);

- test T4 <Romberg test (on the right/left), (s)» - increase 35%
(tp =1,04; p >0,05) /increase 62,9% (tp =2,25; p<0,05);

- test T5 «Holding the torso in the prone position, (s)» -
increase 100% (’[p =4,64;p<0,001);

- test T6 «Plank, (s)» - increase 140,8 % (tp =2,79; p<0,05);
- test T7 «Split (right/left/split) (cm)» - increase 33,2%
(t=1,18; p > 0,05)/increase 35,5% (t =1,10; p > 0,05) /

Table 1

Indicators of the level of physical preparedness of breakdancers at the age

Maingroup
(GERRD)

of 13-15 at the beginning of the study (n=22)

Controlgroup
(n=11)

«Bend forward from a sitting position,

T1 legs together, (cm)» 4,18+2,31 2,18%1,42 0,74 p>0,05

T2 «Push-ups (number of times min-')» 40,81+3,58 40,27+3,5 0,1 p>0,05

13 «Lifting the bpdy from_? supine position 44,18+2.33 38,45+2.83 1,56 0>0,05
(number of times min-')»

. 6,0%1,01 5,0+0,63 0,83 p>0,05

T4 «Romberg test (on the right/left), (s)» 4,54+0 72 4,36+0,72 018 0>0.05

Tty SR FEe T IS P 127,27+10,23 113,45£11,77 0,88 0>0,05

position, (s)»

T6 «Plank (s)» 159,54+28,57 119,72+14,27 1,24 p>0,05

15,36+3,53 28,63+3,12 2,82 p<0,05

T7 «Split (right/left/split) (cm)» 14,91+3,83 28,27+2,93 2,77 p<0,05

16,77+3,93 24,72+2.6 1,68 p>0,05

T8 «Standing long jump (cm)» 175,90+6,3 168,90+3,03 1,0 p>0,05
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Table 2

Indicators of the level of physical preparedness of breakdancers at the age of 13-15 years at the final stages
of the study (n=22)

Maingroup
(n=11)

Controlgroup
(n=11)

T1

T2

T3

T4

T5

T6

T7

T8

«Bend forward from a sitting position,
legs together, (cm)»

«Push-ups (number of times min-') »

«Lifting the body from a supine position
(number of times min-') »

«Romberg test (on the right/left), (s)»

«Holding the torso in the prone position,
(5)»

«Plank (s)»

«Split (right/left/split) (cm)»

«Standing long jump (cm)»

10,36+1,05

55,18+2,92

51,54£2,23

8,1£1,75
7,4£1,09

254,63+25,41

384,3+75,11

10,27£2,5
9,63+2,87
13,54+£3,75

190,54+8,63

2,36+1,36

41,09+3,44

38,27+3,02

4,9+0,5
4,81+0,8

120,36+11,72

124,09+13,64

27,09+4,0
28,18+2,91
24,63+2,64

167,18+4,34

4,67

3,12

4,79

3,41

3,56
4,54
2,42

2,42

p<0,001

p<0,01

p<0,01

p>0,05
p>0,05

p<0,001

p<0,01

p<0,01
p<0,01
p<0,05

p<0,05

Table 3

Dynamics of indicators of physical preparedness of breakdancers of the main group (n =11)

at the beginning of

X£+m

at the end of the

T1

T2

T3

T4

18

T6

T7

T8

«Bend forward from a sitting position, legs
together, (cm)»

«Push-ups (number of times min-')»

«Lifting the body from a supine position
(number of times min-')»

«Romberg test (on the right/left), (s)»

«Holding the torso in the prone position, (s)»

«Plank (s)»

«Split (right/left/split) (cm)»

«Standing long jump (cm)»

the study

4,18+2,31

40,81+3,58

44,18+2,33

6,0£1,01
4,54+0,72

127,27+10,23

159,54+28,57

15,36+3.53
14,91+3,83
16,77+3,93

175,90+6,3

study

10,36+1,05

55,18+2,92

51,54£2,23

254,63+25,41

384,3+75,11

10,27+2,5
9,63+2,87
13,54+3,75

190,54+8,63

2,28

1,04
2,2

4,64

2,79

1,18
1,10
0,59

1,37

p<0,05

p<0,05

p<0,05

p>0,05
p<0,05

p<0,001

p<0,05

p>0,05
p>0,05
p>0,05

p>0,05
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at the beginning

of the study

at the end of the

study

Table 4
Dynamics of indicators of physical preparedness of breakdancers of the control group (n=11)

X+m

«Bend forward from a sitting position, legs

T1 together, (cmj» 2,18+1,42 2,36+1,36 0,09 p>0,05
T2 «Push-ups (number of times min-')» 40,27+3,5 41,09+3,44 0,16 p>0,05
13 «Lifting the b_ody fro.mia supine position 38,45+2.83 38,27+3.02 0.04 p>0,05
(number of times min-")»

. 5,0+0,63 4,9+0,5 0,12 p>0,05

T4 «Romberg test (on the right/left), (s)» 4,3620,72 4.81+0.8 042 0>0.05
T5 «Holding the torso in the prone position, (s)» 113,45+11,77 120,36+11,72 0,41 p>0,05
T6 «Plank (s)» 119,72+14,27 124,09+13,64 0,22 p>0,05
28,63%3,12 27,09+4,0 0,30 p>0,05

T7 «Split (right/left/split) (cm)>» 28,27+2,93 28,18+2,91 0.02 p>0,05
24,72+2.6 24,63+2,64 0,02 p>0,05

T8 «Standing long jump (cm)» 168,90+3,03 167,18+4,34 0,32 p>0,05

increase 19,3% (t = 0,59; p >0,05);

- test T8 «Standing long jump (cm
=1,37;p >0,05).

As aresult of the analysis of indicators in the performance
of a battery of tests to assess the level of physical prepared-
ness of breakdancers at the age of 13-15 years at the ini-
tial and final stages of the study, we state a trend of positive
growth in strength indicators (dynamic and static strength),
which indicates the effectiveness and significant effect of the
application functional simulator “Alpha-gravity” in the educa-
tional process of athletes of the main group (MG).

To compare the results of athletes in both study groups,
we also determined the dynamics of the physical prepared-
ness indicators of breakdancers of the control group. The re-
sults are presented in Table 4.

Based on the indicators of the control group at the initial
and final stages of the study, we state that in the control group
there were positive changes in most tests (except for the T8
test «Standing long jump (cm), test T3 “Lifting the body from a
supine position (number of times/min)” and test T4 “Romberg
test (on the right), (s)”, where there is a minimal decrease in
performance). The decrease in indicators is insignificant,
which may indicate that training according to the traditional
method of the training process of athletes in breaking does

)» - increase 8,3% (t,

not give the training effect that is observed in the main group
with the integration of the means of the “Alfa Gravity” func-
tional simulator into the training process.

The dynamics of the indicators of the main and control
groups in the performance of the battery of tests for assess-
ing the physical preparedness of athletes aged 13-15 years of
the main and control groups is shown in the Figure 1.

147,8
. 140,8
140 = MG
120 m CG
100
R 80
60
35 5
20 33 2
l; l [
v E
; [
T3 T4R) TAL) T5 T T7(R) T7(L) T(S) T8

Figure 1. Changes in the indicators of physical
preparedness of breakdancers in the main (MG) and
control groups (CG)

T1 - Bend forward from a sitting position, legs together (cm);
T2 - Push-ups (number of times min');
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T3 - Lifting the body from a supine position (number of times
min-";

T4 - Romberg test (on the right) (s);

T4 - Romberg test (on the left) (s);

T5 - Holding the torso in the prone position (s);

T6 - Plank (s);

T7 - Right split (cm);

T7- Left split (cm);

T7 - Split (cm);

T8- Standing long jump (cm).

In the T1 test “Bend forward from a sitting position, legs
together, (cm)”, the increase in the indicators of the main
group is 147,8%, and in the control group only 8,2%; in the
T2 test “Push-ups, (number of times min-')” indicators in the
main group increased by 35%, in the control group by 2%; in
the test “T6 Plank, (s)” in the main group of growth 140,8%,
in the control — 3,6%; in the T5 test “Holding the torso in the
prone position (s)” in the main group - 100%, in the control
group - 6%; inthe T7 test “Splits (right /left/splits) (cm)” in the
main 33,2%, 35,5%, 19,3%, in the control 5,4%, 0,4%, 0,4%.

Discussion

An analysis of the special literature shows that specialists

Author Contributions

using the “Alpha Gravity” simulator in their professional activi-
ties, among its advantages, note that muscles and ligaments
become stronger, stretch and relax under the weight of the
body, joints are strengthened and their mobility increases, the
spine is stretched, vertebrae fall into place, innervation and
blood circulation are restored, psycho-emotional blocks are
removed. (Rovnyy & Romanenko, 2016).

Conclusions

1. Based on these characteristics of the functional sim-
ulator “Alpha Gravity” and its use in the educational and train-
ing process of the main group, it made it possible to combine
the advantages of strength training, stretching, Pilates, yoga,
which had a positive effect on the level of physical prepared-
ness of breakdancers aged 15 years. Evidence of the effec-
tiveness of the developed methodology is statistically signifi-
cant changes in the level of physical fitness in athletes of the
main group.

2. Using the obtained indicators, the developed set of
exercises, which gave a positive result, we can integrate into
the general training course for breakdancers, and continue to
improve the existing developments and develop new exercis-
es that will improve sportsmanship.
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Abstract

Purpose: analysisoftheactivityofdance sportathletesusing professiographic
techniques to optimize the training and growth of sportsmanship.

Material & Methods: the method of developing a professiogram was used
according to the accepted methodology, methods for assessing the severity and
intensity of work were used.

Results: the severity and intensity of sports activities in dancing were
assessed. The main professional requirements are identified, which include:
the need to maintain a pose in dance, high technicality in performing elements,
mandatory artistry, a sense of rhythm and performing movements in accordance
with music, high noise immunity, high physical preparedness with an advantage
in coordination, strength qualities and endurance, high functionality of
cardiorespiratory systems.

Conclusions: the analysis of sports activities in sports dances made it
possible to substantiate and develop a professional model of this sport. It has
been established that sports dances belong to the 3rd category of labor in terms
of severity and the 4th category in terms of intensity in accordance with the official
physiological and hygienic criteria. The main professional requirements that
determine the success of professional activity are highlighted. A set of methods
necessary for the study and assessment of the state of the mostimportant organs
and systems that ensure the implementation of sports tasks is substantiated.
These methods can be used in monitoring the functional state of athletes to
develop a forecast for the growth of sportsmanship.

AHOTauiq

Onbra Moppirano, Fo CsoxyH, JleoHina Mopgpirano, OnekcaHap
MopaeaneHko, OnekcaHap MNanawko. O6rpyHTyBaHHa npodeciorpadiyHor
Mmoaeni cnopTuBHuMx TaHuiB. MeTa: aHanis AignbHOCTI CNOPTCMEHIB-
TaHUIOPUCTIB3BMKOPUCTAHHAMNPODECINHNXMETOAVNK A ONTUMI3aLLiNigroTOBKU
Ta 3pOCTaHHA CNOPTMBHOT MancTepHocTi. MaTepian i meToamu: BUKOPUCTAHO
MeTon, po3pobku npodeciorpamMn  3rigHO 3 MPUNHATOKD METOLOOJOrIED,
BUKOPUCTAHO METOAMKMN OLIHKMN TSXKKOCTI Ta Hanpy>XeHOoCTi npauj. PesynbTaTtu:
OLHEHO TSXKICTb Ta HaMpPYXEHICTb CMOPTUBHOI AiSNIbHOCTI B TaHUAX. BuaineHo
OCHOBHi MNpPO®ECiiHi BUMOrn, 00 SKUX BiOHECEHi: HeoOXiaHICTb MNiATPUMKKN
nosm B TaHUj, BUCOKA TEXHIYHICTb BMKOHAHHS €JIeMeHTIB, OOOB’A3KOBICTb
apTUCTU3MY, NOYYTTS PUTMY Ta BUKOHAHHS PYXiB BiAMOBIAHO A0 My3VKW, BUCOKA
3aBafoCTIiNKICTb, BUCOKadi3n4HaNiArOTOBNEHICTb3NEePEBAro0 KOOPAMHALLINHWX,
CUJI0BUX SSIKOCTEN Ta BUTPUBANOCTI, BUCOKI DYHKLiOHANbHI MOXIMBOCTI CUCTEMM.
BucHOBKM: npoBeaeHW aHani3 CNOPTUBHOI AiSSIbHOCTI Y CMOPTUBHUX TaHUSAX
[03BOMB OOr'pYHTYBaTK Ta pO3p0obuTn npodeciorpadiyHy Moaenb AaHOro BUay
crnopTy. BcTaHOBNEHO, WO CMOPTUBHI TaHLUi BiAHOCATLCA A0 3 kaTeropii npadi
3a TAXKICTIO Ta 4 KaTeropii 3a HanpyXeHiCTio Yy BigNOBIAHOCTI 3 OiLiNHUMMU
digionoro-ririeHivyHMMK KpuTtepiasmu. BuaineHo OoCHOBHI nNpodeciHi BUMOrn,
L0 BM3HAYaloTb yCnilHICTb NpodeciliHoi aisnbHoCTi. OBrpyHTOBAaHO KOMMIEKC
MeTOoaMK, HEOOXIAHMX 0N AOCIOKEHHS Ta OLHKM CTaHy HaMBaX/IMBILLMX OPraHiB
Ta CUCTeM, WO 3abe3nevyloTb BUKOHAHHA CMOPTUBHMX 3aBAaHb. Lli meToaukm
MOXYTb OYTV BUKOPUCTAHI B MOHITOPUHIY PYHKLIOHANMBLHOMO CTaHy CMOPTCMEHIB
Ansi po3po06KM NPOrHO3Y 3POCTaHHSA CMOPTUBHOI MANCTEPHOCTI.
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Introduction

The total time spent on sports activities allows us to
consider it professional, and athletes to be singled out in a
separate professional group. The current situation makes it
possible to apply professiographic approaches to the analysis
of sports. Sports professiography is a complex area of sports
science, which is actively developing at the present time
(Shemanaev, 2013; Podrigalo et al., 2014; Podrigalo et al.,
2015; Bogatirev, 2016).

A comprehensive assessment of sports activities, the
study of the main factors influencing the functional state of
athletes, make it possible to draw up a professional description
of a sport. It is the basis for the regulation of activities, the
implementation of the necessary measures to optimize the
training and growth of sportsmanship (Podrigalo & Podrihalo,
2019).

The basis of professiography is the determination of
the requirements of the profession for the employee, his
capabilities and abilities. Based on this analysis, a special
professiogram is compiled (Garber & Kosacha, 1992). This
is the main document that characterizes the relationship
between the employee and his profession. The professiogram
contains a comprehensive, systematized description of the
socio-economic, psychological, industrial, technical, medical,
sanitary and hygienic and other objective characteristics
of a particular profession. These characteristics reveal the
specifics of production activities and the requirements for
the employee. The professiogram informs a person about the
objective content of labor activity, psychophysiological and
physical qualities that are required of him.

The use of professiographic methods in sportsis gradually
expanding. Archery and armwrestling professiograms made it
possible to identify the main risk factors influencing success,
to form a battery of tests to analyze the condition of athletes
(Podrigalo et al., 2014; Podrigalo et al., 2015).

Shemanaev (2013) has developed a tourism instructor
professiogram. It is proposed to assess the severity and
intensity of the activity, highlight the qualities, abilities and
skills that ensure the success of the professional activity, and
the factors that hinder its effectiveness.

The concepts of professiography were used by Bogatirev
(2016) when analyzing the professional and applied training of
martial arts athletes. The importance of psychophysiological
functions, such as reaction speed, coordination, eye, etc., is
emphasized.

Eliseev et al. (2016) note that professional sports are a
kind of work activity. Therefore, the psychology of work in
this case is the psychology of sports work. Compilation of
professiograms also requires taking into account the ratio of
reliability and safety of the «<man - sport» system.

The development of a professiogram is carried out in
two directions - an analysis of the features of a sport and an
analysis of the athlete's condition. The influence of a sport
is expressed in the professional requirements for an athlete.
The most important among them is the level of health, as an
integral indicator of sports success and skill. Professionally
important qualities are also very important for the growth of
sportsmanship. These include psychophysiological features
and psychological properties of the individual (Garber &
Kosacha, 1992).

Dance sport is relatively young. Competitions for this
species appeared only at the end of the last century. Nastase
(2012a) emphasizes his intermediateness between sports
and art. This sport is classified as the highest form of motor

activity, a synthesis of art and sport in general.

Shang and Wang (2019) conducted an analysis of the
share of the main components of dancesport. It is noted that
the aesthetic and physical components play the main role.
Their share was 44,5% and 40,0%, respectively.

The growing popularity of sports dancesisduetoanumber
of reasons. First of all, this is a large number of prestigious
international competitions. Inaddition, the growth in popularity
is due to the inclusion of sports dances in the program of the
Olympic Games. In this regard, their scientific and practical
support is an important task of modern sports science.
Based on this, the purpose of this study was to analyze
the activities of dancers using professiographic techniques to
optimize the training and growth of sportsmanship.

Material and Methods of the research

Study participants

Given the theoretical and methodological nature of the
study, there was no need to involve special participants in its
implementation. When developing a professiographic model
of sports dances, the available literature data and the practical
experience of one of the authors, who works as a trainer in this
field, were taken into account.

Study organization

According to current approaches, a professiogram is
developed according to a certain methodological scheme
(Garber & Kosacha, 1992). Taking into account sports
specifics, it has the following form: sport — professionally
significant requirements for an athlete — professionally
important qualities (PIQ) — the level of requirements for the
corresponding sport psychophysiological properties (PPS) —
research methods — ranking the level of development of the
PPS — norms for assessing PIQ — psychogram — selection
and adaptation of an athlete — prediction of his skill and
success — types and forms of correction and optimization.

Official criteria for the physiology of labor were used
to analyze the severity and intensity of production activities
(Zolina & Izmerov, 1983).

Statistical analysis

Substantiation and development of a professional
model of a sport does not require statistical processing and
analysis.

Results of the research

Considering sports dancing as a professional activity, it is
necessary to highlight the following main areas of research:

e assessment of the nature and characteristics of
activities to maintain optimal performance, prevent overwork,
overtraining and overstrain;

e allocation of functional systems involved in the work,
justification for the use of informative and adequate methods
for their study and evaluation;

e determinationofthemain“professionalrequirements”
for an dance sport athletes - for the optimal regulation of his
activities, their maximum possible correction.

The use of official criteria of labor physiology (Zolina &
Izmerov, 1983) makes it possible to assess the severity and
intensity of sports activity. When assessing the severity of
work, the magnitude of energy costs, changes in heart rate
and a decrease in endurance in relation to the initial level are
taken into account. The predominant physical load in sports
dancing is performed by the muscles of the lower extremities
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and torso. Its power is up to 45 watts. This allows us to classify
sports dancing as moderate. The average duration of the
performance of sports dancers is 2-3 minutes, and the total
movements during training exceed 5 km. Energy costs during
dancing reach 450 kcal / hour, the pulse rate can reach 120
beats / min. It also makes it possible to evaluate sports dances
as hard work (3rd category of severity).

The analysis of labor intensity in sports dances gives
a different assessment depending on the criteria used.
Athletes must control not only their own movements, but also
the movements of other couples when performing exercises.
The number of pairs that are simultaneously on the site can
reach ten or more. This allows us to assess this activity as a
little stressful (2nd degree). The duration of concentrated
observation should be practically constant, the time of active
actions should be more than 80% of the total time. Performing
dance exercises requires a large amount of main memory due
to the demonstration of more than 5 techniques. This confirms
the 4th degree of tension - a very intense activity. Intellectual
tension should be assessed as 3rd degree, since the
performance requires solving complex problems according
to the algorithm (demonstration of special techniques).

Thus, the use of official criteria of labor physiology makes
it possible to evaluate sports dances as hard (category 3) and
very intense (category 4) work.

However, the criteria existing in the physiology of labor do
not allow to fully reflect the specifics of sports dances, which
necessitates the use of professiographic approaches.

The basic professional requirements in sports dances
should include:

° need to maintain a posture in dance,

e high technical performance of elements,

e  obligatory artistry,

e sense of rhythm and execution of movements
according to the music,

° high noise immunity,

e high physical preparedness with the advantage of
coordination, strength and endurance,

e high functionality of the cardiorespiratory system.

Thus, the analysis of activity in sports dances allows
us to identify a number of physical, psychophysiological
and psychological factors that affect success. They are
associated with the functional state of the athlete and with the
level of his sportsmanship. Their study requires the selection
of appropriate methods that allow us to evaluate these factors
and carry out the necessary correction of the condition of
athletes or the organization of training.

From the physiological and hygienic positions, the
following research methods can be used for the professional
characteristics of sports dances:

e timing of training and competitive activity, which
allows to determine the general and motor density, to evaluate
the main types of activity, allowing to characterize the intensity
of work;

° goniometry of the main joints provides information
on the range of motion in the main joints;

e anthropometric study of physical development,
assessment of the harmony of his physique with the help of
appropriate indices;

e assessment of the somatotype using the
bioimpedance method, determination ofthe maincomponents
of the athlete’s body;

e psychophysiological study of coordination, sense
of rhythm, concentration and switching of attention, volume
of motor memory, static and dynamic coordination - balance

maintenance;

e indicators evaluating the general adaptive potential
of an athlete, his functional capabilities, the response of
physiological indicators to a standardized load;

e APASM questionnaire test, which allows assessing
the dynamics of the mental status (anxiety, performance,
activity, self-esteem and mood).

Discussion

The training of elite athletes in almost all sports involves
the use of excessive loads that exceed functional capabilities
(Omelyanenko, 2014; Borisova, 2016). This necessitates the
justification and development of new approaches to training,
expansion of adaptive capacity and increase in functional
reserves (Joyner and Coyle, 2007). The complexity of
competitive activity in dance sport determines the importance
ofthe state of physical health, the level of adaptive mechanisms
and features of the implementation of genetically determined
functions (Sivitsky, 2012; Demidova, 2019; Podrigalo et al.,
2019).

The conducted professiographic analysis of sports
dances allowed to substantiate the main directions of scientific
research in this sport. The implementation of the selected
areas of research provides data for improving the selection
and prediction of the growth of sportsmanship, optimizing the
training and monitoring the functional state of dancers.

In dance, the body is an instrument, it must be well
studied and controlled. Daniela, Mircea (2013) proposed and
developed a number of devices for teaching dance technique.
With their help, special exercises can be created to improve
certain elements of dance movements.

Success in sports dancing is largely determined by the
characteristics of information processing, which depend
on the development of sensations, perceptions and ideas
(Nrstase, 2012b). The high physiological cost of the functional
support of competitive activity in sports dancing among highly
qualified athletes is a prerequisite for taking into account
adaptive mechanisms in the preparation and prediction of
success. (Soponovich et al., 2018).

Theassessmentof sportsdancesashardworkdetermines
the need to include in the training of athletes training sessions
for the development of special and general endurance,
increasing adaptive potential and expanding functionality.

This agrees with the available literature data. Kolokythas,
Metsios, Wyon, et al. (2021) analyzed the causes of injuries in
dance and aesthetic sports. Overexertion and training loads
are highlighted as major risk factors for injury. This proves the
importance of matching loads to the functional capabilities
of athletes in dance sports. Available research confirms the
existence of a relationship between the formation of difficult
coordination dance skills and the level of endurance (Williams
& Ericsson, 2007; Raczek, 2010; Artemieva, 2014). Nastase
(2012c) emphasizes that the basis of a comprehensive
methodology for ensuring the performance of a dance couple
is a performance analysis.

The definition of sports dancing as a very intense
activity requires the inclusion in the training of techniques
that develop concentration, short-term memory and other
psychophysiological features. The organization of monitoring
the functional state of dance sport athletes should include a
comprehensive psychophysiological study aimed at studying
these qualities.

Techniques in dance sport are based on the
implementation of complex coordination skills, taking into
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account the characteristics of musical accompaniment.
Their provision is carried out due to the psycho-physiological
and mental abilities of the athlete (Soponovich et al., 2013;
Korobeynikov et al., 2017).

Nastase (2012d) analyzes the role of sensations,
perceptions, representations, memory and imagination
in dancesport. The stages of learning are divided into the
perception and presentation of the dance action to be
performed; understanding of the technical execution to be
performed; formation of correct technical stereotypes. It
is emphasized that these stages are fundamental skills in
teaching specific dancesport movements.

Highlighted professional requirements in sports dances
require the introduction of corrective measures in the training
of dancers. General physical training should be aimed at the
predominant development of the strength of the muscles of
the lower extremities and torso with simultaneous flexibility
training. An important point of monitoring in sports dancing is
the control of the somatotype of athletes.

Similar data are given in works devoted to the study of the
functional state of dancers. Banio and Malchrowicz-Mosko
(2021) note the importance of body features for success in
ballroom dancing. This factor is recognized as one of the main
ones in the selection in this sport. The authors emphasize the
importance of studying and evaluating the characteristics
of the somatotype, the proportion of muscle and adipose
tissue.

Anthropometric indicators are important for selection in
aesthetic sports, including dancing. Liiv et al. (2014) analyzed
the characteristics of athletes in Latin American and standard
dance sports. Itis concluded that the somatotypes of athletes
differ in the style of dance. Compared to other aesthetic
sports, male and female dancers are less mesomorphic
and more ectomorphic. Standard dancers tend to be more
ectomorphic with greater height, greater arm span compared
to Latin American dancers. Dancers with a more pronounced
mesomorphic type had better results in the international
ranking and occupied higher places.

As already noted, an important place in the preparation
should be occupied by endurance training to expand adaptive
capabilities. High working capacity and endurance allow
demonstrating ease of dance performance, artistry and
positive emotions. An important component of the dancer’s
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success is the sense of rhythm, the execution of movements
in accordance with the musical accompaniment. Similar
results are reported by Eliakim et al. (2013).

In the work of Donath et al. (2016) highlights the
importance of balance research in dance teaching. Stands
on one and two legs, with eyes open and closed, were used
as balance tests. It is recommended to use for this technique
based on virtual reality.

An important place in the preparation should be occupied
by measures for psychological preparation, managing one’s
mental state, and correcting stress. This will significantly
increase the noise immunity of athletes, optimize the mental
status, and positively influence its main components. The use
of the APASM test meets the objectives. This test can be used
to monitor the functional state of dance sport athletes.

The proposed set of tests can be used to select and
predict the growth of mastery in sports dancing. Similar
results were obtained by Zabrocka et al. (2015). The authors
identified selection indicators at the initial stage of training.
It is concluded that at the initial stage of sports dancing,
the greatest influence on special preparedness is exerted
by coordination of movements, balance, flexibility, speed-
strength qualities, height and weight of the body, the
circumference of the pelvis, torso, and chest. The tests and
indicators used in the study most fully reflect the specifics
of dance sport and can be recommended in the selection
process for this sport discipline.

Conclusions

The analysis of sports activities in sports dances made it
possible to substantiate and develop a professional model of
this sport. It has been established that sports dances belong
to the 3rd category of labor in terms of severity and the 4th
category in terms of intensity in accordance with the official
physiological and hygienic criteria. The main professional
requirements that determine the success of professional
activity are highlighted. The complex of techniques necessary
for the study and assessment of the state of the most
important organs and systems that ensure the implementation
of sports tasks is substantiated. These methods can be used
in monitoring the functional state of athletes to develop a
forecast for the growth of sportsmanship.

Olha Podrihalo: data collection, input, data analysis, manuscript preparation; Guo Xiaohong: interpretation of data,
preparation of the manuscript; Leonid Podrigalo: design, interpretation of data; Olexandr Podavalenko: design, research
planning; Olexsandr Halashko: analysis, literature search.

Funding

This article didn’t receive financial support from the state, public or commercial organizations.

Conflicts of Interest
The authors declare no conflict of interest.

References

Artemieva, H. (2014). Rosvitok koordinaziynikh zdibnostey ditey 9-11 rokiv za dopomogou tancuvalnogo fitnesu s elementami
indiyskogo tancu. Slobozhanskyi herald of science and sport, 3(41), 13-8.

Banio, A., Malchrowicz-Mosko, E. (2021). Dysmorphic differences in the distribution of adipose tissue among competitive
ballroom dancers. Acta Kinesiologica, 15(2),5-10. DOI: 10.51371/issn.1840-2976.2021.15.2.1

Bogatirev, S.A. (2016). Professionalno-prikladnaya fisicheskaya podgotovka sportsmenov, zanimauschikhsya sportivnimi
vidami edinoborstv. Pedagogical-psychological and medical-biological problems of physical culture and sports, 1(38),8-




SLOBOZHANSKYI HERALD OF SCIENCE AND SPORT

17.

Borisova, Y. (2016). Koordinacionnye sposobnosti kak konponent podgotovki tanzorov 7-8 let. Applied Sports Science,
2(4),8-12.

Daniela, P, Mircea, N. (2013). The modern equipment in training performance dancers. 5th International Conference EDU-
WORLD - Education Facing Contemporary World Issues, 76, 665-669. DOI: 10.1016/j.sbspro.2013.04.183

Demidova, O.M. (2019). Diferenciovaniy pidkhid na zanyattyakh sportivnimi tancyami z pidlitkamy 13 rokiv. Pedagogics,
psychology, medical-biological problems of physical training and sports, 4,44-9.

Donath, L., Rossler, R., Faude, O. (2016). Effects of Virtual Reality Training (Exergaming) Compared to Alternative Exercise
Training and Passive Control on Standing Balance and Functional Mobility in Healthy Community-Dwelling Seniors: A
Meta-Analytical Review. Sports Medicine, 46(9), 1293-1309. DOI 10.1007/s40279-016-0485-1

Eliakim, M., Bodner, E., Eliakim, A. e.a. (2013). Effect of rhythm on the recovery from intense exercise. Journal of strength and
conditioning research, 27(4), 1019-1024. DOI 10.1519/JSC.0b013e318260b829

Eliseev, S.A., Gurin, N.V., Gurina T.N. (2016). Professiografiya praktikuuschego psikhologa v sportivhoy deyatelnosti. Scientific
notes of the University named after P.F. Lesgaft, 10(140),242-246.

Garber, E.I., Kosacha V.V. (1992). Metodika professoigrafii. Saratov.

Joyner, M., Coyle, E. (2007). Endurance exercise performance: the physiology of champions. The Journal of Physiology,
586,35-44.

Kolokythas, N., Metsios, G.S., Wyon, M.A. e.a. (2021). Growth, maturation, and overuse injuries in dance and aesthetic sports:
a systematic review. RESEARCH IN DANCE EDUCATION. DOI 10.1080/14647893.2021.1874902

Korobeynikov, G.V., Mishko, V.V., Pastukhova, V.A., Smolyar I.I. (2017). Kognitivni funkcii ta uspishnist u formuvanni
khoreograficheskikh navikiv u tansivnikiv serednogo shkilnogo viku. Pedagogics, psychology, medical-biological problems
of physical training and sports, 1,18-22.

Liiv, H., Wyon, M., Jurimae, J. e.a. (2014). Anthropometry and somatotypes of competitive DanceSport participants: A
comparison of three different styles. Homo-Journal of comparative human biology, 65(2),155-160. DOI 10.1016/j.
jchb.2013.09.003

Nastase, V.D. (2012a). Theoretical design definition of dance sport. World Conference on Design, Arts and Education (DAE),
51,888-890. DOI 10.1016/j.sbspro.2012.08.258

N stase, V.D. (2012b). The role of sensations, perceptions and representations in learning dance sport. Procedia-Social and
Behavioral Sciences, 51, 957-60.

Nastase, V.D. (2012c). The performance capacity analysis and its application in the integral dance sport training model. World
Conference on Design, Arts and Education (DAE). 51, 967-971. DOI 10.1016/j.sbspro.2012.08.271

Nastase, V.D. (2012d). The roll of sensations, perceptions and representations in learning dance sport. World Conference on
Design, Arts and Education (DAE),51, 957-960. DOI 10.1016/j.sbspro.2012.08.269

Omelyanenko, V.I. (2014). Suggestivniy metod povisheniya kachestva ispolneniya sportivnhogo balnogo tancya. Physical
education of students, 6, 49-53.

Podrigalo, L., Rovna, O., Mylchenko, N. (2014). Justification of professional characteristics of sports activities with
physiological-hygienic position (for example archery). Visnik Chernigovskogo nacionalnogo pedagogichnogo universiteta
imeny T.G.Shevchenka, 118(1),270-272.

Podrigalo, L.V., Artemieva, H.P., Rovnaya, O.A., et al. (2019). Analysis of the physical development and somatotype of girls and
females involved into dancing and gymnastic sports. Physical education of students, 23(2), 75-81.

Podrigalo, L.V., Galashko, M.M., Galashko M.I., Rovnaya, O.A. (2015). Arm wrestling’ s analysis from position of professiografiy.
Visnik Chernigovskogo nacionalnogo pedagogichnogo universiteta imeny T.G.Shevchenka, 129(1),203-205.

Podrigalo, L.V., Podrihalo, O.0. (2019). Teoriya ta metodika medico-biologicheskikh naukovikh doslidgen v sporti: navchalniy
posibnik. Kharkiv.

Raczek, J. (2010). Antropomotoryka. Warszawa.

Shang, Y., Wang, W. (2019). The Analysis of Aesthetic and Aesthetic Value of Dance Movement. EKOLOJI, 28(107),2957-
2960

Shemanaey, V.K. (2013). Rasrabotka professiogrammy instruktora-provodnika sportivno-osdorovitelnogo (aktivhogo) turisma.
Scientific notes of the University named after P.F. Lesgaft, 4(98),198-202.

Sivitsky, V.A. (2012). Osobennosty sorevnovatelnoy deyatelnosti vtancevalnom sporte. Scientific notes of the University named
after P.F. Lesgaft, 10(92), 146-50.

Soponovich, |., Rogkova, T., Boyko, O. (2018). Osobennosty funkcionalnogo obespecheniya sorevnovatelnoy deyatelnosti
sportsmenov visokoy kvalifikacii, specializiruuschikhsya v sportivnikh tanzakh. Science in Olympic sports, 1,28-32.

Soponovich, I.M., Chaykovsky, E.V., Pilevskaya, V. (2013). Osobennosty funkcionalnogo obespecheniya sorevnovatelnoy
deyatelnosti v sportivnikh tanzakh s uchetom raslichiy podgotoviennosty partnerov. Physical education of students, 6,
78-87.

Williams, A.M., Ericsson, K.A. (2007). Introduction to the theme issue: perception, cognition, action, and skilled performance.
Journal of Motor Behavior, 39(5), 338-40.




SLOBOZHANSKYI HERALD OF SCIENCE AND SPORT

Zabrocka, A., Dancewicz, T., Supinska, A. (2015). Efficiency of the training process in dance sport athletes at the comprehensive
stage of training. Baltic journal of health and physical activity, 7(1),59-71.

Zolina, Z.M., Izmerov, N.F. (1983). Rukovodstvo po fiziologii truda. Moskva.




