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Influence of fitball aerobics on the development
of individual coordinating abilities of girls
14-15 years old
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2Academy of Physical Education, Krakyw, Poland

Viacheslav Zhuk'

Abstract

Purpose: to determine the change in the level of development of the dynamics of
the coordination abilities of girls 14-15 years old under the influence of fitball aerobics
exercises.

Material & Methods: the study was carried out on the basis of general secondary
education in Kharkov. It was attended by 46 girls aged 14—15. The following methods
were used in the course of the study: theoretical analysis and generalization of scientific
and methodological literature, pedagogical testing, pedagogical experiment, methods
of mathematical statistics.

Results: the level of development of coordination abilities of girls aged 14-15
was assessed by such manifestations of coordination abilities as the ability for spatial
orientation, the ability to assess and regulate the spatial and dynamic characteristics of
movements, the ability to maintain static balance and the ability to adapt and restructure
motor actions. A comparison of the indicators of the development of coordination
abilities in the age aspect with the corresponding norms before and after the use of
fitball aerobics exercises is presented. The results of the study indicate a trend towards
an increase in the level of manifestation of coordination abilities after the experiment.
The most significant increase was observed in the indicators of a jump with a turn:
from 23,1% to 62,4% and the results of the Bondarevsky test: from 18.6% to 30.6%.
Comparison of the indicators of coordination abilities in the age aspect showed that
girls of 14 years old in most cases demonstrate higher results than girls of 15 years
old. Comparison of the studied indicators with the relevant standards showed that the
results correspond to the “average” level.

Conclusions: the dynamics of the results indicates the stability of the level of
development of coordination abilities and the trend towards their improvement. This
confirms the expediency of organizing fitball aerobics classes in the sports section of
the school.

AHoTauia

IpuHa Ky3bmeHko, Aupkein OcTpoBcbkuii, B'auecnaB XXyk. Bnnue 3aHaTb
¢diTOoN-aepobikoo Ha PO3BUTOK OKPEMUX KOOPAUHALIWHUX 3Ai6HOCTel aiBuaT
14-15 pokiB. MeTa: BU3HA4YMTN 3MiHY PIBHSA PO3BUTKY AMHAMIKY KOOPAMHALINHNX
3pioHocTen mievat 14-15 pokiB nig BnaneBomM Bnpae ¢itbon-aepobikn. Martepian
i MeTogm: [OoCnioXeHHs 3AiicHIoBanocs Ha 0asi 3aknagy 3araslbHOOCBITHBOI
cepeaHboi OCBITUM M. XapkoBa. B Hbomy 6panu yyactb 46 pisuat 14-15 pokis. Mg,
Yac NPOBELEHHS OOCHILKEHHS 3aCTOCOBYBAIMCA HACTYMHI METOAU: TEOPETUYHWUM
aHani3 i ysarasbHeHHs HayKOBOi Ta METOAMYHOI NiTepaTypu, NneaaroriyHe TeCTyBaHHS,
neparoriyHui eKCrnepuMeHT, MeToan MatemMaTn4HOI CTaTUCTUKN. Pe3ynbTaTn: piBeHb
PO3BUTKY KOOpAMHALUiINHMX 3aibHOCTeN aisdyat 14—-15 pokiB OLiIHIOBABCSA 3a TakuMm
nposiBamMm KOOpAWHaLiMHUX 30i0HOCTEeN fK 34aTHICTb A0 MPOCTOPOBOI OpieHTalLll,
30aTHICTb OO OUIHKM 1 perynsiuii npocTopOBO-ANHAMIYHUX XapaKTepUCTUK PyXiB,
30aTHICTb 00 30epeXxeHHs CTaTUYHOI piBHOBarM Ta 34aTHICTb [0 MPUCTOCYBaHHS
i nepebynoBn pyxoBuX Ain. [MpencrtaBneHe MNOPIBHAHHA MOKA3HUKIB  PO3BUTKY
KOOpOVHAUINHUX 34iOHOCTEeN y BIKOBOMY acnekTi, 3 BiAMNOBiAHMMM HOpMaMun OO0 Ta
nicna 3actocyBaHHa BripaB @iTbon-aepobikm. Pesynbratv OOCNIOKEHHS CBioYaTb
NPO TEHOEHLi A0 MiOABULLIEHHS PIBHA MPOSIBY KOOPAMHALLMHMX 34i0HOCTEeNr nicng
eKcnepumMeHTy. Halibinbll CyTTEBMIA NPUPICT CNOCTEpPIraBca y nokasHmkax ctpnoka 3
nosopoToM: Bif, 23,1% o 62,4% Ta peadynstatax npobu boHpapescbkoro: Big, 18,6%
00 30,6%. MopiBHAHHA NOKa3HMKIB KOOPAMHALLINHUX 30i0HOCTEN Y BIKOBOMY aCmnekTi
BUABWNO, WO AiB4aTa 14 pokiB y 6inbLLIOCTI BUNaaKiB AEMOHCTPYIOTb PE3ybTaTh BULLL,
HiXXK ydeHuui 15 pokiB. CniBcTaBneHHs OOCHioXKyBaHUX MOKAa3HWKIB 3 BionoBioHUMMN
HOpMamu Nokasano, Wo pes3ynbTaTy BiAnoBifaloTh «CepeHbOMY» PiBHIO. BUCHOBKW:
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OuHamika pes3ynbTaTiB CBiAYMTb MPO CTabiNbHICTbL PiBHSA
PO3BUTKY KOOPAVHAUINHUX 34i6HOCTEN, Ta TeHOEeHLUilo [0
iX nokpaweHHs. Lle nigTBepaXye LOUiINbHICTE OpraHisauii
3aHATb QiT6ON-aep0BiKOI0 Y CMOPTUBHIN CeKLUii LUKONN.

Introduction

Motor activity is one of the most important components
of a healthy lifestyle and is essential for full physical and
mental health, especially in childhood, adolescence and
youth (Kolokoltsev et al., 2020; Podrihalo et al., 2022).

Modern conditions of human life contribute to a decrease
in physical activity, which causes significant harm to health.
The younger generation is especially vulnerable. To meet the
biological need of a growing organism to move, the system
of the educational process should provide for various forms
of physical education, since even three physical education
lessons a week do not provide the optimal level of physical
activity for children (Denysenko et al., 2007; Platonova et al.,
2013; Kuzmenko, 2020). Therefore, one of the ways to solve
this problem is to organize various forms of physical exercises,
including sports sections, in an educational institution.

To increase motivation for physical exercises, a number
of authors note the importance of introducing modern
innovative types of physical activity into the process of physical
education of schoolchildren: cheerleading (Bala et al., 2018);
modern dance (Kuzmenko & Tymchenko, 2019); health fitness
(Matukhno, 2016; Chekhovskaya, 2020); workout (Nahorniuk
& Masliak, 2018), etc.

Specialists in the field of physical culture and sports
offer different ways to develop the coordination abilities of the
younger generation: floorball means (Bilan, 2017); increasing
the functional state of sensory systems (Kuzmenko, 2010);
introduction of a multi-level system of differentiated learning
(Mameshyna, 2018), etc.

One of the most common areas of physical activity
among girls is fitball-aerobics. Fitball aerobics is one of the
varieties of aerobics, where large, light, elastic balls — fitballs
are used as the main projectile for performing exercises.
Fitball-aerobics, as a modern type of physical activity, has
an advantage over traditional ones, since it allows solving a
variety of tasks (Chekhaniuk, 2013; llin & Kuchma, 2020).

Suvorova et al. (2018) note that exercises on fitballs have
a positive effect on the functioning of the cardiovascular and
respiratory systems, train the vestibular apparatus, improve
mobility in the joints, increase efficiency, muscle strength and
overall endurance, develop coordination abilities.

The diversity of fitball-aerobics exercises, its health-
improving, educational, educationalaspectsandthe possibility
of attracting a contingent of people with different levels of
physical fitness and health status are noted Bazylevych &
Horbenko (2016), Bermudes (2016).

In our opinion, fitball-aerobics exercises can be
considered as an effective tool for increasing the motivation of
girls for physical exercises, achieving a harmonious physical
and mental state, improving health, developing physical
qualities, in particular, various types of coordination abilities.

It should be noted that a high level of development
of coordination abilities is quite important in various fields
of activity: educational, sports, labor, professional, etc.
(Kolumbet, 2014; Chernykh et al., 2021; Serhiienko, 2021).

However, scientific works aimed at studying the
effectiveness of the use of fitball aerobics for the development
of coordination abilities of girls of secondary school age
in the sports section of an institution of general secondary
education were not found in the literature available to us,
which determined the relevance of our study.

Purpose of the study: to determine the dynamics of
the development of coordination abilities of girls aged 14-15
under the influence of fitball-aerobics exercises.

Material and Methods of the research

Participants

The study involved 46 people aged 14-15 years (22
girls 14 years old and 24 girls 15 years old). The girls who
participated in the study were practically healthy and had a
doctor’s permission to engage in the sports section. Girls and
parents gave informed consent to participate in the study.

Methods

The following methods were used in the course of the
study: theoretical analysis and generalization of scientific and
methodological literature; pedagogical testing; pedagogical
experiment and methods of mathematical statistics.

Theoretical analysis and generalization of scientific
and methodological literature was carried out to study the
relevance of the problem under study.

Pedagogical testing was carried out to determine the
state and dynamics of the level of development of individual
manifestations of the coordination qualities of girls 14-15
years old. The tests proposed by Serhiienko (2001) and Skalii
(2006) were used.

During the study, the following manifestations of
coordination abilities were assessed: the ability for spatial
orientation in complicated conditions — a jump with a turn,
running towards numbered balls; the ability to assess and
regulate the spatialand dynamic characteristics of movements
— throwing rings on the rack, throwing the ball at the target;
the ability to maintain static balance — Bondarevsky’s test,
Yarotsky’s test; the ability to adapt and restructure motor
actions — performing three somersaults forward, Kopylov’s
test “ten eights”.

The control exercise Jump with a turn” involved a jump
with a 360° turn over the gymnastic bench from five steps of
the run and then continued running. Each jump was rated
with points from 0 to 2,0 - the turn failed. 1 — the turn was
made only partially, there was no transition to running without
stopping, landing on both legs was observed, and not in the
step position. 2 — good coordination of jumping and turning
with a slow transition to running.

The exercise “Running to numbered balls” was performed
as follows: the student stood in front of the counter, behind
her lay 5 balls numbered from 1 to 5 in circles. The number
was called, the student returned 180°, ran to the return ball,
touched it with her hand and returned back to the counter.
Then another number was called, etc., the exercise ended
after the student completed it 3 times and touched the rack.
The time of the exercise was determined. The exercise had to
be completed in 8,0 s for the “excellent” rating, 9,1 s for the
“good” rating, 10,3 s for the “satisfactory” rating, and 11,2 s
for the “enough” rating.

The exercise “Throwing aring onarack” involved throwing
a rubber ring (diameter 20 cm) with one hand onto a rack 10
cm high out of 10 attempts from a distance of 1.5 m. The total
number of hits was recorded. In girls aged 14, the “low” level
corresponded to a result of <4 points, “below average” -
5-6 points, “average” — 7-9 points, “above average” - 10-
11 points, “high” — 12> points. Schoolgirls aged 15 had <4
points, 5-6 points, 7-8 points, 9-10 points and 11> points,
respectively.

The control exercise “Throwing a tennis ball at a target”
was performed by a participant with the leading hand at a
target with a total diameter of 60 cm, an average diameter of
40 cm, an inner diameter of 20 cm. A tennis ball was thrown
at a target from five distances) from 4 m — 5 attempts; 2) from
16 m - 5 attempts; 3) from 7 m — 5 attempts; 4) from 13m -5
attempts; 5) from 10 m - 5 attempts. Theresultwas determined
by the total number of hits from 25 attempts. When the ball
hit the inner circle, there were 3 points, in the second circle —
2 points, in the third circle — 1 point, outside the target — 0
points. In girls aged 14, the “low level” corresponded to the
result <10 points, “below average” — 11-13 points, “average”
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—14-16 points, “above average” — 17—19 points, “high” — 20>
points. For girls aged 15 - <10, 11-13, 14-16, 17-19, 20>,
respectively.

The Yarotsky test was performed from the initial position
of the main stance, eyes closed, the test participant made
head turns in one direction at a pace of two movements per
second. The time from the beginning of head movement to
the moment of loss of balance was determined. Maintaining
balance for 35 s was assessed as “excellent”, 20 s — “good”,
16 s — “satisfactory”.

The Bondarevsky test involved keeping the balance
with closed eyes, standing on one leg, hands on the belt.
Registration of time began after finding a stable position, and
ended at the moment of loss of balance. The time of holding
a static posture was determined. The average indicators of
static balance for students in grades 8-9 were 18,5 s.

The exercise “Three somersaults forward” was performed
as follows: the participant stood on the edge of the mats,
taking the main stance. On command, she took a crouching
position and sequentially, without stopping, performed 3
somersaults forward, trying to do this in the minimum amount
of time. The time to complete the task was fixed. In girls aged
14, the “low” level corresponded to the result of 5,2 s, “below
average” - 5,1-4,9 s, “average” — 4,8-4,3 s, “above average”
-4,2-4,0s, “high” - 3,9 s; in girls aged 15: 5,4 s, 5.3-5,1 s,
5,0-4,5s,4,4-4,2 s, 4,1 s, respectively.

Kopylov’s test “Ten Eights” provided for the fastest
performance by a participant of an imaginary eight, which was
carried out by passing the ball from hand to hand between the
legs at the level of the knees. The exercise time was recorded.
For female students of the 8th grade, the score “excellent”
corresponded to the result of 8,4-10,5 s, “good” - 10,6-12,5
s, “satisfactory” — 12,6—-14,5 s; for girls of grade 9: 8,0-10,0
s,10,1-12,0 s, 12,1-14,0 s, respectively.

Girls of 2 ages participated in the pedagogical
experiment: the first group — girls of 14 years old, the second
group — girls of 15 years old. At the beginning of the academic
year, preliminary testing was carried out to determine the
initial level of development of coordination abilities. After
that, during the school year, the girls were engaged in fitball-
aerobics in the sports section of the school. Classes were held
3 times a week, their duration was 60 minutes. At the end of
the academic year, a final test was conducted to determine the
impact of classes on the level of development of coordination
abilities.

The structure of the fitball aerobics lesson consisted
of an introduction, main and final parts. The introduction
included exercises of a general developmental nature,
varieties of walking, running, basic aerobic movements, their
combinations in combination, dance exercises. The main
part of the lesson consisted of various sets of exercises with
fitballs, performed from different starting positions. In the
final part, breathing exercises, muscle relaxation exercises,
attention, and ideomotor exercises were carried out. Musical
accompaniment was used in the classes.

Procedure

The study was carried out in stages. At the first stage, the
analysis and generalization of scientific and methodological
literature was carried out, which made it possible to study
the state of the problem under study, develop a research
program, determine the contingent of those studied and
select informative methods. At the second stage, preliminary
testing of the level of development of coordination abilities of
the studied contingent and a pedagogical experiment were
carried out. At the third stage, final testing was carried out
to determine the degree of change in the studied indicators
under the influence of fitball-aerobics exercises. The results
were processed and compared, and the conclusions of the
study were drawn.

Statistical analysis

The obtained data were processed using the statistical

package of Excel XP. Mathematical and statistical methods
included: calculation ofarithmeticaverage characteristics— X;
standard error of the mean — m; t-criterion, which determined
the degree of reliability of the difference inindicators according
to the Student’s table.

Results of the research

Considering the indicators of coordination abilities by
age before the experiment, it should be noted that 14-year-old
girls demonstrate higher results in such exercises as throwing
a tennis ball at a target, the Yarotsky, Bondarevsky test, three
forward somersaults and in the Kopylov “Ten Eights” test. And
girls 15 years old — in exercises jumping with a turn, running to
numbered balls and throwing a ring on the rack.

Comparison of the results of the level of development of
the coordination abilities of girls aged 14-15 at the beginning
of the academic year with the relevant standards revealed the
“average” level of their development.

At the end of the academic year, after the use of fitball-
aerobics exercises, there was a positive trend towards
improving the level of development of coordination abilities
in the studied contingent. Thus, the analysis of indicators of
jumps with a turn and running to numbered balls of girls aged
14-15 revealed (Table 1) that there was an increase in the
studied indicators. At the same time, the results of 14-year-
old female students in the exercise jumping with a turn have
significant differences (p<0,01).

Table 1

Results of the ability to spatial orientation of
girls of middle school age before and after the
experiment

After the
experiment

Before the

+ experiment

X, =m,

X,=m,

Jumping with a turn (points)

14 22 1,03%0,24 1,650,177 4,28 <0,01
15 24  1,11%0,22 1,31£0,18 1,12 >0,05
Run to numbered balls (s)

14 22 9,97+0,44 9,73+0,47 0,32 >0,05
15 24  9,98%0,46 9,80+0,49 0,28 >0,05

Analysis of the results of jumps with a turn in percentage
terms indicates an improvement in this type of coordination
qualities: for 8th grade girls by 62,4%, for 9th grade girls
by 283,1%; data on running to numbered balls also slightly
increased: for 8th grade schoolgirls by 2,1%, for 9th grade
- by 1,8%.

Comparison of the performance of jumps with a turn
with the standards proposed by Serhiienko (2001) showed
that the results correspond to the «average» level, and the
performance of runningto numbered balls — to the assessment
of «satisfactory».

Consequently, the introduction of fitball aerobics
exercises had a positive trend towards increasing the
indicators of the ability for spatial orientation of 14—15-year-
old schoolgirls.

Analyzing the results of the ability to assess and regulate
the spatial and dynamic parameters of movements after the
use of fitball aerobics exercises (Table 2), it should be noted
that the data of throwing rings on the rack and throwing a
tennis ball at the target improved somewhat. However, no
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significant differences were observed in the scores (p>0,05).

Table 2

Results of the ability to assess and regulate

the spatial and dynamic parameters of movements
in girls of middle school age before and after the
experiment

After the
experiment

X +
X,£m,

Before the
experiment

X +
X,Em,

Age n

Throwing rings on the rack (times)

14 22 5,03+0,74 5,80+0,56 1,18 >0,05
15 24 7,15+0,90 8,76+0,95 1,54 >0,05
Throwing a tennis ball at a target (points)

14 22 15,95%1,20 16,01+0,98 1,16 >0,05
15 24 14,76+1,52 15,84+1,35 0,54 >0,05

Considering the dynamics of indicators in the ratio, it
should be noted that in the exercise of sketching rings for
stable results improved as follows: for schoolgirls aged 14 —
16,1%, for girls aged 15 — by 8,7%; in the exercise of throwing
a tennis ball — by 0,6% and 7,3%.

Comparison of the obtained results with the standards
proposed by Skalii (2006) revealed that the indicators of the
exercise of throwing rings on the rack among schoolgirls of
14 years correspond to “below average”, in girls of 15 years
old — “above average”, and the data of throwing a tennis ball
at a target — “average” level for girls 14-15 years old.

The use of fitball aerobics exercises ensured the
constancy of the indicators of the ability to assess and regulate
the spatial and dynamic parameters of movements.

Analyzing the data on the level of development of the
ability to maintain static balance in girls aged 14-15 years
after the use of experimental exercises (Table 3), it should be
noted that there was an improvement in the results. It should
be noted that the indicators of the Bondarevsky test in 15
years old increased significantly (p<0,05).

Table 3

Results of the ability to maintain static balance
in girls of middle school age before and after the
experiment

Before the After the
o experiment experiment
X,tm, X,+m,
Yarotsky test (s)

14 22 23,02+1,97 26,76+2,09 1,34 >0,05
15 24 22,87+1,84 25,85+1,77 1,03 >0,05
Bondarevsky test (s)

14 22 21,02+1,88 24,93+1,85 0,61 >0,05
15 24 18,63%1,37 23,59+0,91 3,04 <0,05

Comparing the dynamics of the obtained results in the
ratio, it should be noted that in the Yarotsky test, the indicators
increased by 16,2% for 14-year-old schoolgirls, by 13,1%
for 15-year-old schoolgirls; in the Bondarevsky test, the data
increased by 18,6% and 30,6%, respectively.

Comparison of the data on the maintenance of the static

balance of girls aged 14-15 years with the norms proposed
by Serhiienko (2001) showed that in the Yarotsky test the
indicators correspond to the “good” assessment, and in the
Bondarevsky test the results are “above average”.

Therefore, the proposed means had a positive trend
to improve the ability to maintain static balance in the study
population.

An analysis of the indicators of three forward somersaults
and the Kopylov test “Ten eights” in girls aged 14-15 after
doing fitball aerobics (Table 4) showed that the results
improved somewhat, but there were no significant differences
(p>0,05).

Table 4

The results of the ability to adapt and restructure
motor actions in girls of middle school age years
before and after the experiment

After the
experiment

Before the
experiment

X, =m,

X,=m,

Three somersaults forward (s)

14 22 4,52+0,17 4,43+0,18 0,41 >0,05
15 24  4,64+0,11 4,55+0,15 0,44 >0,05
Kopylov’s test “Ten eights” (s)

14 22 10,95+0,44 10,82+0,43 0,17 >0,05
15 24 11,72+0,68 11,52+0,69 0,18 >0,05

Considering the indicators of the ability to adapt
and reorganize motor actions in the ratio, it should be noted
that in the exercise three somersaults forward, the results of
fourteen-year-old girlsimproved by 2 %, girls of 15 years old —
by 1,8%; in Kopylov's Ten Eights test, 14-year-old schoolgirls
improved their performance by 1,1%, and fifteen-year-olds -
by 1,5%.

Comparison of the data obtained with the standards
proposed by Serhiienko (2001) showed that in the exercise
three somersaults forward, the indicators of girls aged 14-15
correspond to the “average” level, the results of Kopylov’s
test “Ten Eights” are assessed as “good”.

It should be noted that the means of fitball aerobics had
a positive trend, but the ability to adapt and restructure motor
actions was not significantly affected.

The trend of the level of development of coordination
abilities in the age aspect did not change after the experiment:
girls of 14 years old have indicators slightly higher than girls of
15 years old. With the exception of the results of the exercise
throwing rings on the rack, where the indicators of 15-year-
old girls are significantly higher than those of 14-year-old
students (p<0,05). The positive trend of changes in the
indicators of the level of development of coordination abilities
in girls was not reflected on the rating scale either: the results
correspond to the “average” level.

Discussion

Coordination abilities are an important physical quality of
a person, since a high level of their development contributes
to faster mastery of various motor skills and abilities, better
performance of technical elements in various sports, better
orientationin space and time, and more effective development
of other physical abilities (Serhiienko, 2001; Skalii, 2006;
Chernykh et al., 2021).

Specialistsinthefield of physical culture and sports offera
variety of ways to develop coordination among schoolchildren
(Kuzmenko, 2010; Kolumbet, 2014; Bilan, 2017; Mameshyna,
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2018). The results of our study supplemented the knowledge
about the current level of development of certain types of
coordination abilities in girls aged 14-15 and expanded the
arsenal of increasing their level of development by means of
fitball aerobics.

Studies by Bazylevych & Tonkonoh (2019), llina & Kuchmy
(2020) indicate that fitball aerobics classes contribute to a
significant increase in female students’ indicators of physical
fitness, functional state, as well as health promotion, involving
them in a healthy lifestyle. increase interest in exercise. The
results of our study complement the data of the authors on the
positive effect of fitball aerobics on the level of development
of physical qualities, in particular, the coordination abilities of
girls of middle school age.

Chekhaniuk (2013), Suvorova and others (2018)
consider fitball aerobics one of the effective means of
strengthening and maintaining health, increasing the level
of physical condition and interest in physical education and
sports for high school students. In their opinion, fitball-
aerobics exercises have a healing effect, train the vestibular
apparatus, develop coordination of movements, stimulate
metabolism, and activate motor reflexes. In the process of
doing fitball aerobics, the authors note an improvement in the
level of development of physical qualities in high school girls,
in particular, such a manifestation of coordination abilities
as a sense of balance. The experimental data of our study
supplement the knowledge of the authors about the change
in the level of development of various types of coordination
abilities of school-age girls under the influence of fitball
aerobics in the sports section of the school.

Bazylevych & Horbenko (2016) offers fitball aerobics as
a new, innovative means of physical education for children
assigned to special medical groups. Fitball aerobics exercises
are offered by the authors as a means of complex impact
on the physical condition of schoolchildren of all ages. In

Author Contributions

our opinion, the health-improving orientation, moderation
of physical activity, the possibility of strict adherence to the
principle of an individual approach in fitball aerobics classes
is a good option for increasing the motor activity of girls in the
puberty period.

Our study is consistent with the data of specialists in
the field of physical culture, sports, medicine on the positive
effect of exercises with fitballs on increasing motivation,
changing the level of development of physical qualities, in
particular, coordination abilities, and confirms the expediency
of introducing fitball aerobics classes into the sports section
of the school.

Conclusions

Fitball aerobics classes in the sports section of the school
had a positive effect on the indicators of the coordination
abilities of girlsaged 14-15, which is confirmed by the stability
of the results and the tendency to increase them. However,
the ambiguity of the obtained results in dynamics requires
further research in this direction. A significant improvement
in the results was noted in the manifestation of the ability to
orientate in space according to the data of a jump with a turn
in schoolgirls of 14 years old and the ability to maintain static
balance according to the Bondarevsky test in girls of 15 years
old.

The most significant increase occurred in the indicators
of a jump with a turn: from 23.1% to 62.4% and the data of the
Bondarevsky test: from 18,6% to 30,6%.

Comparison of indicators of coordination abilities in the
age aspect revealed that the results of 14-year-old girls in
most cases are higher than those of 15-year-old schoolgirls.

Comparison of indicators of coordination abilities of
girls aged 14-15 with the relevant standards showed that the
results correspond to the «average» level.
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Abstract

Purpose: to determine model characteristics of the competitive activity of female
MMA mixed martial arts athletes of different weight classes.

Material & Method: the study involved 150 top female mixed martial arts
MMA fighters. Participants were divided into 3 groups according to the weight class
of 50 athletes each: Strawweight (48 kg to 52 kg), Flyweight (52 kg to 56 kg), and
Bantamweight (56 kg to 61 kg). The following methods were used: analysis of scientific
and methodological information and Internet sources; generalization of best practices;
analysis of protocols and videos of competitive activities; methods of mathematical
statistics.

Results: female athletes of each weight class have their characteristics in terms
of competitive activity indicators. Thus, the finish of the fight with a striking differential,
attempts, and accuracy of takedowns is significantly better (p<0.05-0.01) in women's
strawweight fighters. Strawweight female fighters perform a large number of sig strikes
landed, which have high accuracy, due to which they win the fight, and this is explained
by a large arsenal of technical and tactical actions. Women'’s flyweight fighters need
more time to finish the fight early. They also have the least number of sig strikes landed
during the fight, which are performed with little accuracy, and this is due to the rational
distribution of strength in a fight. Women’s bantamweight fighters conduct a large
number of knockdowns landed and submissions during the entire fight, this can be
explained by the high level of development of special endurance. It was found that the
representatives of all weight classes perform mostly distance strikes landed and their
sig head strikes landed are the best ones.

Conclusions: applying methods of pedagogical observation and mathematical
statistics allowed us to determine the structure and model characteristics of modern
competitive activities of elite female mixed martial arts MMA athletes for each weight
class. The model characteristics obtained during the study can be used to plan the
training process of qualified female athletes and to solve the issues of managing their
preparation for competitions.

AHoOTauia

lOpiit TponiH, B’auecnas PomaHeHko, Boiiuex WM. UuHapcbkuii, HaTtanis
BoiitueHko, lOnis KoBaneHko. MogenbHi xapakTepucTUKU 3mMarasbHOI AisIbHOCTi
CMOPTCMEHOK 3MilaHux epuHo6opcte MMA pisHUX BaroBux KaTeropii.
MeTa: BM3HAYMTN MOAESbHI XapakTepUCTMKN 3MarasbHOI LiSSIbHOCTI CMOPTCMEHOK
3MiwaHnx egnHobopcte MMA pisHuMx BaroBux kateropii. Martepian i metogu:
y pocniokeHHi B3anu ydyactb 150 TONMOBMX CMOPTCMEHOK 3MillaHUX eanMHOBOPCTB
MMA. YuyacHuui 6ynn posgineHi Ha 3 rpynn 3a BaroBuMK kateropisMmm no 50 atnetok
B KOXHIi: MiHiManbHa (Bia, 48 kr oo 52 kr), Hannerwa (Big 52 kr oo 56 kr), nerka (Big,
56 kr po 61 kr). BukopmuctoByBanucs HaCTyrnHi METOAN: aHani3 HaykKOBO-MEeTOAMNYHOT
iHpopmauii Ta pxepen IHTepHETY; y3arasbHEHHS NepenoBOro NPakTUYHOro OOCBIAY;
aHania npoTokOoniB i Bigeo3anuciB 3marasibHOI OiANIbHOCTI; METOAN MaTtemMaTuyHOiI
CTaTuCTVKn. PesynbTaTu: y CMOPTCMEHOK KOXHOT BaroBOi KaTeropii cCnoctepiraloTbCs
cBOi 0COBMMBOCTI B MOKa3HMKAX 3marasbHOi OisbHOCTI. Tak 3akiH4eHHa 0ol 3a
NO3NTUBHOI PiBHML, B yaapax, Cnpobu i yCnilHICTb BUKOHAHHSA TENKAAYHIB AOCTOBIPHO
kpawe (p<0,05-0,01) y cnopTCMeHOK MiHiManbHOi Barn. CNopTCMEHKN MiHIManbHOT
Barn B OOK BUKOHYIOTb BENIUKY KiNbKICTb aKLEHTOBaHUX yAapiB, fKi MalOTb BUCOKY
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TOYHICTb, 32 PaxyHOK 4Oro i JocsraloTb nepemMoru B 6010, Le
MOSICHIOETLCS BENNKMM aPCEHANIOM TEXHIKO-TaKTUYHUX Ail.
BinbL Yyacy ans [OCTPOKOBOro 3aBeplLueHHs1 6010 noTpebye
CMOPTCMEHKaM HaWnerwoi kateropii. Takox y HUX nig Yac
0010 HaiMeHLLUa KiNbKiCTb aKLEeHTOBaHMX yaapiB Ta HEBeNnka
iX TOYHICTb, L& MOSICHIOETLCA PaLiOHaNbHVM PO3MNO4iSI0M CUJ
B 6010. CNOPTCMEHKM NErkoi Barv BUKOHYOTb BEJIMKY KiNlbKiCTb
HOKayTMPYIOLLMX yOapiB i NpOBOASATL CabMilLIEH Mif,Yac BCbOro
6010, Lie MOSICHIOETLCSI BUCOKUM PiBHEM PO3BUTKY CrieLiaibHOT
BUTPMBANOCTI. BcTaHoBneHo, WO npeacTaBHUL — BCiX
BaroBMx KaTeropiri Ginbll BCbOro NPOBOASATb akLEHTOBAHUX
yAapiB Ha ANCTaHUji Ta y HUX HaMKpawle yoapu npoxoasTtb B
ronosy. BUCHOBKM: 3aCTOCyBaHHA MeTOAIB Menarori4yHoro
CMOCTEPEXEHHA Ta MaTeMaTU4HOI CTaTUCTUKM A03BONAUIN
BNU3HAYMTU CTPYKTYPY Ta MOAESbHI XapakTEPUCTUKM Cy4aCHOI
3marasibHOi  OiNbHOCTI  eiTHUX CMOPTCMEHOK 3MillaHnX
eanHobopctTB MMA aonsi KOXXHOT BaroBoi kateropii. MoaenbHi
XapakTepUCTUKKN, ki Oynn OoTpuMaHi B X0oAi A0CHIOXKEHHS
MOXHa BUKOPUCTOBYBATU O/ NMiaHyBaHHA TPEHyBaslbHOrO
npouecy kBanidikoBaHMX CMNOPTCMEHOK Ta ANsi BUPILLEHI
nUTaHb KepyBaHHS iX NiArOTOBKOIO 4O 3MaraHb.

Introduction

Mixed Martial Arts is a sport that includes a variety of
ways to defend and attack in the fights. The basis of mixed
martial arts is classical wrestling (Greco-Roman and Freestyle
Wrestling, Judo, Jujutsu, etc.) and classical striking technique
(Boxing and Kickboxing) (Sohor & Pityn, 2017; Tropin et al.,
2021).

The popularity of MMA in the world and the growing
competition among fighters require careful study of the
competitive activities of leading athletes to find new ways
to improve the effectiveness of the training process and
competitive activity (Katykhin et al., 2021; Latyshev et al.,
2021).

The competitive activity of athletes in contact martial arts
has a high motor activity, which requires a fighter to show the
ability to perform various technical and tactical actions with a
high degree of accuracy and adequacy of the strategy of the
entire fight.

The level of technical and tactical actions of a fighter
mainly determines his success in a competitive duel. Scientific
and methodological support for the training of qualified martial
artsrequires, above all, the choice of the most effective actions
and their further improvement. This is since the composition
and structure of effective technical and tactical actions are
changing rapidly in sports practice. To train qualified athletes
it is important to timely inform about the promising areas of
development of a particular type of martial arts (Romanenko
et al., 2020; Starikov et al., 2021).

In mixed martial arts MMA, there is a very large number
of techniques from different types of martial arts. It plays a
key role in the way how an athlete can combine different
disciplines and change from striking technique to wrestling
(Pityn etal., 2013; James et al., 2017).

In terms of preparing for competitions, some mixed
martial arts fighters try to conduct most training sessions
in basic classical types (boxing, kickboxing, or wrestling),
mistakenly try to adjust this technique to the rules of mixed
martial arts, which violates the principle of competition,
its structure and also the content of athletes’ preparation
program.

Analysis of competitive activity in mixed martial arts MMA

is essential for predicting the success of skilled athletes, which
is extremely important and relevant at the present stage of their
development.

Purpose ofthe studyisto determine model characteristics
of the competitive activity of female MMA mixed martial arts
athletes of different weight classes.

Material and Methods of the research

Participants: The study involved 150 top female athletes
of mixed martial arts MMA, who have their records in terms
of competitive activity. These figures reflect the statistics of
all fighters in the UFC 28 tournament (since 2000) up to date
(UFC 28 was the first tournament to apply the Unified Rules of
MMA). Participants were divided into 3 groups according to
the weight class of 50 athletes each: Strawweight (48 kg to 52
kg), Flyweight (52 kg to 56 kg), and Bantamweight (56 kg to
61 kg). The initial data on the performances of the strongest
female athletes in mixed martial arts MMA are taken from
the UFC sites (http://statleaders.ufc.com/ru/fight?weight_
class=WSW; https://fightnews.info/rejtingi-mma).

Methods. The following methods were used in the study:
analysis of scientific and methodological information and
Internet sources; generalization of best practices; analysis
of protocols and videos of competitive activities of female
fighters; methods of mathematical statistics.

Procedure. 150 title fights were analyzed, including 50
fights in the strawweight, flyweight, and bantamweight weight
classes. To analyze the competitive activity the following
indicators were investigated: time of the fight (s); the total
number of performed and missed significant strikes in the
fight (number); the number of takedowns and submissions
attempts in the fight (number); sig strike accuracy (was
determined by dividing the number of effective strikes by
the number of sig strikes landed and multiplied by 100 %);
the accuracy of takedowns (was determined by dividing the
number of successful takedowns by the number of takedowns
attempted and multiplied by 100 %).

Takedown is taking an opponent to the ground. At the
same time, each of the fighters tries to take a dominant
position to further strike or successfully conduct choking
techniques.

Submission occurs when one of the opponents admits
his defeat. A feature of the submission - is a victory achieved
through painful, or suffocating holds, as a result of which
one of the fighters gives up, visibly tapping the floor or the
opponent with the hand or in some cases with the foot, or
verbally.

Statistical analysis of the obtained data was performed
using the licensed program MS Excel (2010). Indicators of
descriptive statistics were determined: arithmetic mean,
standard deviation, and mean absolute error (Antomonov,
2006). The significance of mean differences was assessed
with Student’s t-test; withdrawal was considered reliable at
(p<0.05).

Results of the research

Table 1 presents the model characteristics of the
competitive activity of female mixed martial arts MMA athletes
of different weight classes.

The analysis of the data obtained showed that women’s
bantamweight fighters spend less time finishing the fight
early and have the fastest knockout (technical knockout), and
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Table 1

Model characteristics of the competitive activity of female mixed martial arts MMA athletes of different

Ne Indicators

1
2
8
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

Fastest Finish, s

Fastest Submission, s

Latest Finish (time left until the end of the fight), s
Latest KO/TKO (time left until the end of the fight), s
Latest Submission (time left until the end of the fight), s
Striking Differential, number

Largest Comeback Finish, number

Sig Strikes Landed, number

Sig Strikes Attempted, number

Sig Strike Accuracy, %

Distance Strikes Landed, number

Sig Clinch Strikes Landed, number

Sig Grounded Strikes Landed, number

Sig Head Strikes Landed, number

Sig Body Strikes Landed, number

Leg Kicks Landed, number

Takedowns Landed, number

Takedowns Attempted, number

N
o

Takedowns Accuracy, %

N
=K

Submission Attempts, number

weight classes (n=150 fights)

Fastest KO/TKO (knockdowns/technical knockdowns), s

Weight class
Strawweight Flyweight Bantamweight
(n=50 fights) (n=50 fights) (n=50 fights)
X+m X+m X+m
69,7+8,911 116,4+13,05 51,312,043
122,4+28,61' 223,9+25,62 69,9+15,78 3
118,0+10,93 129,8+11,07 128,7+29,83
117,2+14,66 132,2+27,32 69,5+13,812
113,0+23,22 164,6+22,87 112,3+20,50
134,3%14,6 99,8+27,14 80,6+6,83 2
107,6+6,03 76,8+4,96 79,9+£7,522
11,5%£4,19 7,0£1,97 15,942,333
176,6+8,83 151,4+10,76 157,9+9,56
365,2+10,862 357,4+16,74 327,0£13,16
73,7%1,61 70,3%1,70 71,4%+1,13
154,6+8,36 138,5+11,40 139,748,40
50,8+2,77! 27,9+1,82 44,5+5,09°
49,9+4,76 42,0+5,67 41,3%£2,56
100,9+2,25 115,1+10,61 110,7+8,63
48,6+1,57 43,0£2,48 42,1+3,14
55,915,142 43,7+3,62 36,6+2,84
6,6+0,58 5,8+0,33 5,5+0,31
14,7+0,60 12,0+0,60 12,0+0,892
54,5+5,98 26,54+5,09 ' 29,76+7,24 2
3,9+0,35 3,2+0,36 3,2+0,2

Note: 1 - the differences between groups 1 and 2 are accurate (p<0.05); 2 — the differences between groups 1 and 3

are accurate (p<0.05); 3 — the differences between groups 2 and 3 are accurate (p<0.05).

women’s strawweight fighters conduct the fastest submission.
Women'’s flyweight athletes need more time to finish the
fight early, and they also need more time at the beginning
of the fight to perform a knockout (technical knockout) and
submission.

Time indicators of competitive activity «Latest Finish»,
«Latest KO/TKO», «Latest Submission» are higher in women’s
bantamweight athletes, and indicators «Latest Finish», and
«Latest KO/TKO» are the lowest in women'’s flyweight fighters

70

and «Latest Submission» in women'’s strawweight.

Women's strawweight fighters finish the fight early with
the largest striking differential, and the largest comeback
finish is observed in women’s bantamweight fighters. These
indicators are the lowest for women’s flyweight athletes.

Women’s strawweight fighters perform a large number
of significant strikes accuracy in the fight. Women'’s flyweight
athletes have the lowest number of significant strikes landed
that reach the goal and low accuracy strikes.
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Figure 1. Ratio of the number of significant strikes in different positions at fighters

of different weight classes, %
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Figure 2. Ratio of the number of significant strikes to different targets at fighters
of different weight classes, %
Submission attempts, takedowns attempted and considering the future opponent.

takedowns accuracy are better conducted by women’s
strawweightfighters. Theseindicators do notdiffer significantly
in women'’s flyweight and bantamweight athletes.

Fighters of all weight classes perform mostly distance
strikes landed (Fig. 1) and sig head strikes (Fig. 2), this is due to
the high possibility of knocking out the opponent.

Discussion

Many scientists have analyzed the competitive activity
in various types of martial arts, so Aleksyeyev et al. (2021)
analyzed the competitive activities of veteran judokas and
established the motivation and psycho-emotional state of the
athletes.

Khatsayuk et al. (2020) conducted a study of the
technical arsenal of highly qualified MMA mixed martial arts
fighters using the Katsumoto Martial Arts Express Computer
Analysis System and divided all athletes into two groups of
wrestlers and strikers.

Basing on competitive activity Boyko et al. (2014)
established the main technical and tactical actions in the rack,
which are carried out by elite freestyle wrestlers.

Ouergui et al. (2014) analyzed the temporal structure of
high-level kickboxing fights and provided practical guidance
on how to structure training sessions to mimic competitive
physical activity.

Tunnemann (2017) examined the final fights in three
styles of wrestling (Greco-Roman, Freestyle, and Women'’s)
at the 2012 and 2016 Olympic Games and recommended
the concepts for improving technical and tactical training
to develop more attractive methods for the spectacle of
wrestling.

According to James et al. (2017), the indicators of
competitive activity of mixed martial arts MMA fighters
were processed using statistical methods and found
that wrestling activity and accuracy of technique were of
particular importance to achieve victory in mixed martial arts
competitions of the elite level.

Models were also made with the help of competitive
activity analysis, so Boychenko (2017) developed models
of technical and tactical training of karate specialists in the
«power” and “tempo” manner of fighting and offered training
tasks for them.

Katykhin et al. (2021) determined the profiles of the
strongest mixed martial arts MMA fighters with TOP-10
regardless of weight and found that the strongest fighters
had individual equipment and made a tactical plan of the fight

Martsiv (2015) developed model characteristics of
indicators of boxers’ competitive activity for the specialized
basic training phase and recommended approaches to
improve various aspects of athletes’ training.

Slimani et al. (2017) identified models of elite kickboxers
based on gender, weight class, rounds, and match outcome
and found that training programs needed to be adapted
to the specific requirements of weight class and gender
of kickboxers to improve technical and tactical skills that
increase the athlete’s chances of winning.

Tropinand Chuev(2017)developed modelcharacteristics
of technical and tactical training of elite Greco-Roman style
wrestlers based on which evaluation criteria were developed.

Miarka et al. (2018) highlighted the features and time
parameters of each round of mixed martial arts MMA fighters.
Basing on them it was found that the minimum time spent on
low-intensity bouts in the rack, regardless of the round, and
the strength of action on the ground in the first and second
rounds, increase the probability of success in professional
MMA fights. These factors are important for the development
of a program to improve technical and tactical training.

Summing up, we can say that the process of training
qualified female mixed martial arts MMA fighters should be
based on the laws of competition and model characteristics of
the bestfightersintheworld. Ifthese conditionsare met, thereis
a high probability of forming an effective style of confrontation
at the stage of preparation for higher achievements.

Prospects for further research will be aimed at developing
sets of tasks for women'’s fighters, considering the features
of the model characteristics of competitive activities of mixed
martial arts MMA athletes of different weight class and their
implementation in the training process.

Conclusions

Applying methods of pedagogical observation and
mathematical statistics allowed us to determine the structure
and model characteristics of modern competitive activities of
elite mixed martial arts MMA fighters for each weight class.
The model characteristics obtained during the study can
be used to plan the training process of qualified athletes
and to address issues of managing their preparation for the
competitions.

Our results showed that athletes of each weight class

have their characteristics in terms of competitive activity. Thus,
the finish of the fight with a striking differential, attempts, and
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accuracy of takedowns is significantly better (p<0.05-0.01) in
women's strawweight fighters than in women’s flyweight and
bantamweight. Strawweight female fighters perform a large
number of sig strikes landed, which have high accuracy, due
to which they win in the fight, and this is explained by a large
arsenal of technical and tactical actions.

Women'’s flyweight fighters need more time to finish the
fightearly. Theyalso have the leastnumber of sig strikeslanded
during the fight, which are performed with little accuracy, and

this is due to the rational distribution of strength in a fight.

Women'’s bantamweight fighters conduct a large number
of knockdowns landed and submissions during the entire
fight, this can be explained by the high level of development
of special endurance.

It was found that the representatives of all weight
classes perform mostly distance strikes landed and their sig
head strikes landed are the best ones, this is due to the high
possibility of knocking out the opponent.
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Abstract

Purpose: to determine changes in indicators of speed-strength abilities of
volleyball players under the influence of a set of exercises according to the Tabata
protocol.

Material & Method: 10 volleyball players of the male student team “KhSAPC”,
aged 17-21, took part in the pedagogical experiment, they have the first category in
volleyball. The experiment lasted 2 months and consisted in using the Tabata protocol
in the educational and training process of volleyball players. In the dynamics of the
experiment, the speed-strength abilities of a selected group of volleyball players were
tested. The assessment of the statistical reliability of the results of a comparative
analysis of the indicators studied in this work was carried out using a nonparametric
sign test.

Results: at the beginning of the pedagogical experiment, volleyball players had
the following test results: push-ups for 20 s 17,30£0,45 times; standing long jump
with push of two legs 229,20+2,98 cm; lifting the torso from the prone position in 30 s
30,40+1,37 times; throwing a stuffed ball weighing 1 kg from behind the head with two
hands in a jump of 11,20 + 0,93 m; jump up from a place (according to V. M. Abalakov)
49,60+£2,51 cm. After the pedagogical experiment, the values of indicators of the
speed-strength abilities of volleyball players for each of the five tests turned out to be
significantly higher compared to the results of the corresponding tests obtained before
the start of the experiment.

Conclusions: the proposed sets of exercises according to the Tabata protocol
turned out to be effective, as they made it possible to significantly improve (p>0.01) the
speed-strength abilities of volleyball players in all tests. The results obtained allow us
to recommend the use of exercise complexes according to the Tabata protocol for the
training activity of volleyball players.

AHoTauifa

AniHa MenbHuk, €xun Ckpobeubkuii, Tamapa Jiaxosa, Hatania MNaweHko,
Cepriii JlebepmeB. [AuHamMmika 3MiHM NOKa3HUKIB LUBUOKICHO-CUJIOBUX
3pi6HOCTell BoneiboicTiB Nig BNAIMBOM KOMMJIEKCY BripaB 3a MPOTOKOJIOM
TabaTta. MeTa: BM3HAYNTM 3MIHU TMOKA3HUKIB LUBUOKICHO-CUIOBUX 3OiOGHOCTEN
BONIEMOONICTIB Nig, BNAMBOM KOMMEKCY BNpaB 3a npotokonom Tabata. Martepian
i MeTomMm: B neparoriyHOMy ekcrepumeHTi npuiimanu ydacts 10 BonelibonicTis
4oJIOBiYOi CTyAeHTCcbkoi komaHan «XOAMDK», Bikom 17-21 pokiB, mMaioTb MNepLunii
po3psg 3 Boneinbony. EkcnepuMeHT TpuBaB 2 Micsilj Ta MonsiraB y BUKOPUCTaHHI
npoTokosy TabaTa y HaBYaNbHO-TPEHYBaNbHOMY NpoLLeci BonenbonicTis. B anHamiuj
€KCMNepuMEHTY MNPOBEOEHO TEeCTyBaHHS LUBUAOKICHO-CMNOBUX 3AOi6HOCTEl obpaHoi
rpynv BonelibonicTie. OLiHKa CTaTUCTUYHOI JOCTOBIPHOCTI Pe3yNbTaTiB MOPIBHSIBHOMO
aHani3y nokasHuKkiB, siki 4OCNiAXyBanucs y aHii poboTi, NpoBoamaachk 3a 4ONOMOr oo
HENapamMeTpuyHOro KpuTepito 3HakiB. Pe3ynbTaTtn: Ha noyaTky negarori4yHoro
€eKCMepuMEHTY BONernb0oiCTV Manu HaCTYMHI pe3ynbTaTh BUKOHAHHS TECTIB: 3rMHaHHS
i po3ruHaHHs pyk B yropi nexayun 3a 20 ¢ 17,30+0,45 pasiB; cTpMOOK B AOBXWHY 3 MiCLIsI
NOLUTOBXOM ABOX Hir 229,20+£2,98 cm; niginom Tynyba i3 nonoxeHHs nexaun 3a 30 ¢
30,40+1,37 pasiB; Kngok HabMBHOro M'a4a Baroto 1 kr i3-3a rosioByM gBomMa pykamm y
cTpubky 11,20+0,93 m; cTpmbok yropy 3 micus (3a B. M. AbanakoBum) 49,60+2,51 cm.
Micna NnpoBeaeHHs NegaroriYyHOro eKCNePUMEHTY 3HAYEHHSA MOKA3HUKIB LUBUAOKICHO-
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CUJI0BUMX 3iOHOCTE BONENOONICTIB MO KOXHOMY 3M'ATU TECTIB
BUSABMIMCS 3HAYHO BULLMMU Yy MOPIBHSHHI 3 pe3ynbratamu
BiANOBIOHWX TECTIB OTPUMAHMX OO0 MOYaTKy EKCNEPUMEHTY.
BucHoBKM:  3anpornoHOBaHi  KOMMJAEKCUM  BMpaB  3a
npoTokosioMm Tabata BUABUIMCS €DEKTUBHUMM, Tak K Janu
3MOry AOCTOBipHO nokpawmTn (p>0,01) wBmnaKiCHO-CUNOBI
30i6HOCTi BonenbonicTiB 3a BciMa NpoBeAeHUMU TeCTaMu.
OTpumMaHi pedynbtati AalTb HaM 3MOry PeKOMeHAyBaTu
BUKOPUCTaHHSA KOMMJEKCIB BrnpaB 3a MNpoTokosoMm TabaTa
TPEeHyBasbHil OisnbHOCTI BONebonicTiB.

Introduction

In modern volleyball, in connection with the expansion
of the arsenal of technical and tactical actions of players,
an increase in the intensity of the game, the speed of flight
and the trajectory of the ball when performing the relevant
technical elements, perfect physical preparedness of athletes
is of particular importance. Therefore, the assessment of
the level of special physical training of volleyball players is a
significant scientific problem, where the main attention is paid
to the development of speed-strength qualities of players
(Borysova et al., 2018).

The implementation of most of the technical and tactical
elements of volleyball, such as serving, attack hit, block,
requires accuracy and purposefulness of movements, as
well as the manifestation of explosive strength. Therefore,
the physical training of a volleyball player should be aimed
at developing the athlete’s speed-strength abilities. Speed-
strength abilities of volleyball players are determined by a
complex of functional properties of the organism, which
ensure the performance of motor actions in the minimum
possible period of time (Kudriashov, 2002; Shvai et al., 2016;
Kostyukevich et al., 2017; Hrynchenko et al., 2019).

One of the promising directions for solving the problem
of increasing the efficiency of the training process of team
sports athletes can be the use of the Izumi Tabata technique
in physical training. Tabata is a high intensity interval training.
It can include dynamic exercises in different sports, and the
load should be sharp and explosive. (Kokareva & Kokarey,
2016; Kokareva, 2017.).

So, the authors of Kokareva & Kokarev (2016)
experimentally proved the high efficiency of the Tabata
technique using TRX-training exercises in the process of
physical training of futsal players. The results of testing the
indicators of physical fitness of the football players of the
experimental group significantly improved (p<0,001, p<0,05).
The results of the 30-meter run (increase by almost 1,20
s, p<0,001) and throwing the ball 2 kg with two hands from
behind the head from the initial sitting position (increase by
200,50 cm, p<0,001) increased especially significantly.

The analysis of literary sources showed that the search
for effective means and methods, as well as the introduction
of new specialized training programs to improve the speed-
strength abilities of volleyball players, will optimize their
training process, which is an urgent problem today. Therefore,
we decided to test the effectiveness of exercise complexes
according to the Tabata protocol for improving the speed-
strength preparedness of volleyball players of the “KhSAPC”
student team.

Connection of work with scientific plans, themes.
The study was carried out in accordance with the initiative
theme of the Department of Sports and Outdoor Games of
the KhSAPC “Improvement of the educational and training

process in sports games.” State registration number of
research and development: 0119U101644 (2019-2023).

Purpose of the work: to determine the changes in
the indicators of speed-strength abilities of volleyball players
under the influence of a set of exercises according to the
Tabata protocol.

Material and Methods of the research

Participants

10 volleyball players aged 17-21 years old took part in
the pedagogical experiment, the average age was 18,9+1,19.
They are players of the male student team “KhSAPC”, the
level of sportsmanship is the first category in volleyball.

Methods

At the beginning of the study for the pedagogical
experiment, we conducted a test to determine the initial
indicators of the development of speed-strength abilities of
the selected group of volleyball players. Repeated testing
made it possible to determine these indicators after the
pedagogical experiment. The following tests were carried out
in the experiment: push-ups for 20 s, the number of times;
long jump from a place with a push of two legs, cm; lifting the
torso from a prone position in 30 s, number of times; throw
of a stuffed ball weighing 1 kg from behind the head with two
hands in a jump, m; jump up from a place (according to V. M.
Abalakov), cm.

Procedure

The pedagogical experiment lasted two months, was
carried out in order to establish the effectiveness of the
use of the proposed sets of exercises in the educational
and training process of volleyball players. Complexes of
exercises of speed-strength orientation according to the
Tabata protocol were used. Tabata protocol is the principle
of building interval training. It consists of a series of short
30-second intervals: 20 seconds of maximum effort and 10
seconds of rest. One Tabata cycle is eight such repetitions
performed for 4 minutes. Volleyball players performed two
cycles of 4 minutes, the break between cycles was 2 minutes.
An obligatory methodological condition was the performance
of each repetition with the highest possible result, that is, the
level of tension in the performance of subsequent repetitions
is close to the first result. It was proposed to use two sets
of exercises alternately, in each other training. Volleyball
players alternately used these sets of exercises twice a week
in a specially preparatory part of the training session for two
months. Each complex consisted of eight different exercises.

During the study, the rights of athletes were taken into
account in accordance with the requirements of the Helsinki
Convention. All participants gave informed consent to
participate in the study.

Statistical analysis

Statistical analysis was performed using licensed
MS Excel. The indicators of descriptive statistics were
determined: arithmetic mean and standard deviation. The
statistical significance of the results of a comparative analysis
of the indicators studied in this work was assessed using a
nonparametric sign test (G).

Results of the research

To identify the initial indicators of the development of
speed-strength abilities of volleyball players of the «<KhSAPC»
student team, we used five tests and obtained the following




SLOBOZHANSKYI HERALD OF SCIENCE AND SPORT

results of their implementation: flexion and extension of the
arms in the lying position for 20 s 17,30+0,45 times; standing
long jump with push of two legs 229,20£2,98 cm; lifting the
torso from the prone position in 30 s 30,40+1,37 times; throw
of a stuffed ball weighing 1 kg from behind the head with
two hands in a jump of 11,20+0,93 m; jump up from a place
(according to V. M. Abalakov) 49,60+2,51 cm. The athletes
were given three attempts to complete each test, the best
result was counted. After the initial testing, the complexes
of speed-strength exercises proposed by us according to
the Tabata protocol were introduced into the educational
and training process of volleyball players. Volleyball players
alternately used these sets of exercises twice a week in a
specially preparatory part of the training session for two
months. The complexes included such exercises as: burpees,
Power Jacks, plank jumps, high hip running in place, jumping
from two legs to the box, etc. The recommended sets of
exercises are described in detail in the work Melnyk &
Strelnykova (2022).

After the pedagogical experiment, the level of
development of the speed-strength abilities of volleyball
players who participated in our study was re-tested and the
corresponding results obtained are given in Table 1.

Anassessmentwas made of the reliability of the difference
between the average statistical values of the indicators of
these tests, determined before and after the pedagogical
experiment using a nonparametric sign test. Since the number
of non-zero shifts G(0)=0, it can be used when comparing
the test results of the same group of athletes over time. The
results of a comparative analysis are presented in Table 1.
Analysis of the results for all five tests showed that the number
ofimprovements, deteriorations and lack thereof corresponds
to: G(+)=10, G(-)=0, G(0)=0, n=10. Hence, an improvement
in test scores is typical. With reliability p<0,01, G_=0. Since
G,, does not exceed G(-), this confirms the reliability of the
increase in results and proves the effectiveness of using the
proposed sets of exercises according to the Tabata protocol
to improve the speed-strength abilities of volleyball players.

Discussion

In the special physical training of team sports players,
special attention should be paid to improving their speed-
strength readiness, as this has a positive effect on the
effectiveness of their competitive activities (Bykova et al.,
2015; Horchaniuk et al., 2015; Shvai et al., 2016; Medvedieva

Table 1

Results of assessing the statistical significance of changes in the indicators of speed-strength abilities
of volleyball players of the student team “KhSAPC” in a pedagogical experiment using the sign criterion G

(n,=10 i n,=10)

Ne Definition of the test Before the After the G(+)
experiment experiment
X+o
1 Push-ups for 20 s (number of times) 17,30+0,45 18,50+0,34 10 <0,01
2  Standing long jump (cm) 229,20+2,98 243,10+3,11 10 <0,01
3 Lifting the quy from a prone positionin 30 s 30,40+1,37 33.20+2.48 10 <0,01
(number of times)
4 Throwing a_stuffed ball w_elgh_lng 1 kg from behind 11,20+0,93 12.84+0 45 10 <0,01
the head with two hands in a jump (m)
5 Jump up from a place (cm) 49,60+2,51 53,80+3,11 10 <0,01

& Dorokhova, 2017; Paievskyi et al., 2018; Nesen & Pryimak,
2018; Petrov, 2019).

We share the opinion of Kostyukevich et al. (2017), Imas
et al. (2018), Shlonskaya and Hammudi (2019), Mario Terol-
Sanchis et al. (2021) that it is the improvement of speed-
strength abilities that will allow volleyball players to effectively
perform such techniques as a power serve in a jump, a block
and an attack hit, which are carried out due to the speed of
movements and the preservation of the kinematic structure in
space and time. Based on this, we have chosen the purpose
and direction of our research.

In the course of our study, we used a longitudinal
method, with the help of which we found out the effectiveness
of using the proposed sets of exercises according to the
Tabata protocol in the training activities of volleyball players
of the student team of the “KhSAPC” to improve their speed-
strength abilities. Since the changes in test scores before and
after the pedagogical experiment have significantly improved.
The longitudinal research method was used in the works
Rezaeimanesh & Amiri-Farsani (2011), Sheppard etal. (2011),
Imas et al. (2018), Borysova et al. (2018), Hrynchenko et al.
(2019), Shlonska & Khammudi (2019), Mario Terol-Sanchis et
al. (2021).

When selecting tests to determine changes in the speed-

strength abilities of volleyball players, we relied on the studies
of the authors Kudriashov (2002), Bishop (2003), Bykova et
al. (2015), Karatnyk et al. (2016), Nesen & Pryimak (2018),
Shevchenko et al. (2018) and Moshenska & Petrov (2020).
Most of all, they preferred tests: a standing ling jump with a
push of two legs, a jump up from a place, a throw of a stuffed
ball weighing 1 kg from behind the head with both hands from
different initial positions.

Expanded and supplemented the results of research
by Pashkevych et al. (2015), Kokareva & Kokarev (2016),
Kokarev et al. (2017) and Kokareva (2017) on the use of
exercise complexes according to the Tabata protocol in the
educational and training process of athletes and students.
Their effectiveness was confirmed by positive changes in
testingindicators during the pedagogical experiment. Analysis
of the scientific and methodological literature showed that not
enough attention was paid to the use of Tabata in the training
process of athletes in team sports.

During our research, we received an improvement in
volleyball players’ jumping performance, which is the main
manifestation of the speed-strength abilities of volleyball
players. This problem was solved Pushparajan (2010),
Sheppard et al. (2011), Sattler et al. (2012) and Ozkan,
Cdmenld, et al. (2016).




SLOBOZHANSKYI HERALD OF SCIENCE AND SPORT

Conclusions

A consistent pedagogical experiment was carried out,
aimed at increasing the level of speed-strength abilities of
volleyball players of the student team «KhSAPC». At the
beginning of the pedagogical experiment, volleyball players
had the following test results: push-ups for 20 s 17,30%0,45
times; standing long jump with push of two legs 229,20+2,98
cm; lifting the torso from the prone position in 30 s 30.40+1.37
times; throw of a stuffed ball weighing 1 kg from behind the

results of the corresponding tests obtained before the start of
the experiment.

The proposed sets of exercises according to the Tabata
protocol turned out to be effective, as they made it possible to
significantly improve (p>0,01) the speed-strength abilities of
volleyball players in all tests. The results obtained allow us to
recommend the use of exercise complexes according to the
Tabata protocol for the training activity of volleyball players.

Prospects for further research. The study of the
influence oftheincreaseintheindicators of the speed-strength

abilities of the volleyball players of the student team of the
“KhSAPC” on the quantitative indicators of the effectiveness
of the performance of the power serve in the jump in their
competitive activity.

head with two hands in a jump of 11,20+0,93 m; jump up from
a place (according to V. M. Abalakov) 49,60+2,51 cm. After
the pedagogical experiment, the values of indicators of the
speed-strength abilities of volleyball players for each of the
five tests turned out to be significantly higher compared to the
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Ukrainian folk outdoor games in the system of physical
training facilities for gymnasts aged 6-7 years
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Abstract

Purpose: to substantiate the effectiveness of the use of Ukrainian outdoor games
to increase the level of physical preparedness of 6-7 year old gymnasts.

Material & Methods: the study involved 22 female athletes aged 6-7 years
old involved in artistic gymnastics. The main and control groups included 11 female
gymnasts each. Ukrainian outdoor games were included in the training process of the
main group.

Results: the results of the study indicate that the proposed methodology, by which
female gymnasts of the main group (MG) trained, contributed to a more pronounced
(p<0,05; p<0,01) increase in the level of physical fitness compared to the results of
female athletes of the control group (CG) who trained according to the traditional
program for the development of physical qualities, except for the development of
flexibility, where there was a statistically unreliable difference between the performance
of female gymnasts of the main and control groups (p>0,05).

Conclusions: results of the implementation of the methodology for increasing the
level of physical preparedness of female gymnasts aged 6-7 years using Ukrainian folk
outdoor games testify to its effectiveness. The results obtained allow us to recommend
the developed methodology for use in the training process of young female gymnasts
at the stage of initial training.

AHoTauiq

Anbdia enHeko, MipocnaBa Llecnuubka, IHHa KpacoBa, lpyHa BineHbka.
YKpaiHCcbKi HapogHi pyxnuBi irpm y cuctemi 3aco6is ¢isMyHOI NigroToBku
rimHacTok 6-7 pokiB. MeTa: 06rpyHTYyBaTV €PEKTUBHICTL BUKOPUCTAHHS YKPAIHCHKNX
HapPOOHUX PYXJINBUX irop Ans NigBULLEHHS PiBHS GiSNYHOI NiAFrOTOBAEHOCTI MMHACTOK
6-7 pokiB. MaTepian i MeToam: y OOCNIOKXEHI NPUAHANN y4acTb 22 CMOPTCMEHKN
6-7 pokiB, sIKi 3aiMalOTbCS CMOPTUBHOIO MMHACTUKOK. B OCHOBHY i KOHTPOJIBHY Fpynn
Bxoauno no 11 rimHacToK. B TpeHyBanbHUIA NpoLEC OCHOBHOI rpynu Oynn BKIIOYEHI
yKpaiHCbKi HapOLHi pyxnuBi irpy. PedynbTaTtn: OTPUMaHi pe3dynbrati OOC/IOKEHHSA
CBig4yaThb, LLO 3anpornoHOBaHa METOAMKA, 3a KO TPEHYBaSINCS NiMHACTKM OCHOBHOI
rpynu (Or), cnpusna 6inbw BupaxeHoMy (p<0,05; p<0,01) nigBULWIEHHIO PiBHSA
®Ii3NYHOT NiAroTOBNEHOCTI MOPIBHAHO 3 pe3dyfabratamMu CHOPTCMEHOK KOHTPOJIbHOI
rpynn (KI), €Ki TpeHyBanmucsa 3a TPaauUiMHOIO NPOrpamMold PO3BUTKY i3UYHNX
SIKOCTEN, OKPIM PO3BUTKY MHYYKOCTI, A€ CNOCTepiranncs CTatTMcTUYHO He AOCTOBIpHA
Pi3HMLS MiX MOKa3HMKaMW FIMHACTOK OCHOBHOI i KOHTPOSbHOiI rpynun (p>0,05).
BucHOBKM: pe3ynbTaTy BNPOBaAKEHHS METOAMKM ANS MiABULLEHHS PiBHA Qi3NYHOI
NiaroTOBNEHOCTI rMMHACTOK 6-7 POKIB 3 BUKOPUCTAHHAM YKPaAiHCbKUX HapOAHUX
PYXJIMBKX irop cBig4aTb Npo ii epekTmBHiCTb. OTpMMaHi pedynbTaTi JaloTb NiAcTaBy
pekomMeHayBaTn Po3pobneHy METOANKY 4151 BUKOPUCTAHHS B TPEHYBAJIbHOMY MPOLLECI
IOHMX MIMHACTOK Ha eTani N04YaTKOBOI MiArOTOBKN.

Introduction

In the context of growing competition in gymnastics, the physical training of
athletes is of particular importance as one of the main factors in the high efficiency of
the training and competitive process (Gaverdovskij, 2014; Platonov, 2015; Deyneko et
al., 2021). As you know, performance in elite sport is determined not by one physical
quality, but by their combination (Gaverdovskij, 2014; Deyneko & Bilen ka, 2021;
Podrihalo, 2021). Therefore, the problem of the development of physical properties is
relevant in all sports from the moment of early specialization, including in gymnastics.
The analysis of scientific and methodological literature showed that in the practice of
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physical education and sports a large number of methods
are used aimed at developing physical qualities, one of
which is the game (Danish, 2002; Vil'chkovs'kyy & Kurok,
2005; Hardman, 2008; Vil'chkovs'kyy, 2009; Deyneko, 2017;
Deyneko et al., 2022). It is well known that children of 6-7
years old, due to ontogenetic features of development, are
characterized by increased motor activity and a pronounced
need for it (Danish, 2002; Bohinich, 2003; Vil'chkovs'kyy &
Kurok, 2005; Bar — Or, 2009; Kraemer, 2011; Isayeva & Konyk,
2018; Deyneko et al., 2022). That is why the use of outdoor
games helps the coach improve physical qualities, give
emotional coloring and introduce elements of competition
into the training process, which has a positive effect on the
sports training of female gymnasts (Vil'chkovs'kyy & Kurok,
2005; Koval'chuk & Sanyuk, 2018; Deyneko et al., 2021;
Deyneko et al., 2022). This fact actualizes the use of a wide
range of outdoor games, including folk ones, as a key aspect
of not only an integral part of the national culture and patriotic
education, but also the formation of a sustainable sports
interest in training and improving the motor skills of young
athletes. Through the comprehension of folk gaming culture,
the child enters the world of interpersonal relationships with
peers, enriches spiritual experience, learns the history of his
native people, his customs, traditions, national characteristics,
gains knowledge about the world around him, develops and
improves motor skills and abilities (Kraft, 1987; Kolyshkin,
1999; Danish, 2002; Shevchenko, 2003; Bohinich, 20083;
Vol'chyns'kyy, 2009; Deyneko, 2017; Deyneko et al., 2022).
However, in the practical sports activities of female gymnasts
6-7 years old, there are no methods for introducing Ukrainian
folk outdoor games, despite the fact that the program material
suggests their use. Therefore, replenishment of the content
of the educational and training process in artistic gymnastics
with Ukrainian folk outdoor games is relevant and is of interest
to scientific research.

An analysis of scientific literature has shown that most
specialists in Western European countries recognize the im-
portant role of the motor activity of a child aged 5-8 years
with the help of games (Kraft, 1987; Danish, 2002; Bar-Or,
2009; Turchyk, 2017). In many European countries, espe-
cially in England, since the end of the last century, in order
to strengthen the gaming orientation of children’s and youth
sports, it has been proposed to use not only traditional out-
door games, but also folk, story, adventure, sports-dynamic
and intellectual games, relay races and national sports, etc.
(Williams, 1985; Kraft, 1987; Hardman, 2008). In almost all
European countries (England, France, Germany, Denmark,
Ireland, Austria, etc.), in educational programs related to the
physical education of children in preschool education and pri-
mary school, there are outdoor and sports games, which are
regulated by classroom and extracurricular forms of taking
into account the interests of children (Williams, 1985; Kraft,
1987; Balz et al., 2005; Dallermassl, 2007; Hardman, 2008;
Turchyk, 2017). Itis important to emphasize that in each pro-
gram of play activities about 50-70% of the total study time is
devoted. Thus, most children under the age of 5-6 go through
a program of planned and structured play situations (Kraft,
1987; Bar — Or, 2009).

Connection with scientific programs, plans, topics.
The studywas conducted in accordance with the initiative topic
of the scientific research of the Department of Gymnastics,
Dance Sports and Choreography of the KhSAPC: “Theoretical
and methodological foundations for the development of
backbone components of physical culture (sports, fitness
and recreation) for 2020-2025, state registration number

0120U101215».

Purpose of the study: to evaluate the effectiveness of
the use of Ukrainian folk outdoor games to increase the level
of physical fitness of female gymnasts 6-7 years old.

Material and Methods of the research

Participants

The study involved 22 female athletes aged 6-7 years
who train in the initial training group of the first year of study.
Two groups were formed from the study participants: the main
group (MG) and the control group (CG) of 11 female gymnasts
in each. All gymnasts and their parents were informed about
the nature of the study and gave their informed consent to
participate and process the data obtained.

Methods

To achieve the goals set during the study, pedagogical
testing, a pedagogical experiment, and methods of
mathematical statistics were used. To assess the level of
physical fitness of female athletes aged 6-7, 7 tests were
selected, five of which are offered by the Artistic Gymnastics
Curriculum for Youth Sports Schools, schools of higher
sportsmanship: “raising straight legs in the hang”, “pulling in
the hang” - to assess the strength abilities of athletes; tests
“long jump from a place”, “running 20 meters” and “jumping
rope in 1 minute.” were used to assess the speed-strength
abilities; test “performing three twines” - to assess flexibility.
To assess the coordination abilities, the test “static balance
according to the Yarotsky method” was used. Rope jumping is
offered by the training program as a general physical fithess
exercise.

Procedure

According to the results of the initial testing, the group of
female gymnasts was divided into the main (n=11) and control
(n=11) groups, taking into account the absence of significant
differences in the indicators of the proposed test exercises.
Testing the level of physical fitness of female gymnasts aged
6-7 was carried out twice - at the beginning (October) and
at the end of the training year (May). Both groups of young
female gymnasts trained in accordance with the Curriculum for
Youth Sports Schools, schools of the highest sportsmanship
in artistic gymnastics. However, more than 20 specially
selected Ukrainian folk outdoor games aimed at developing
physical qualities were included in the training sessions of
female gymnasts of the main group (n=11). It should be noted
that in the first year of study, the program material involves
the use of outdoor games and relay races as the main means
of general physical training of gymnasts. But the time that
you need to spend on games in the tutorial is not indicated.
The developed methodology involved the use of folk outdoor
games in all three parts of the lesson. The total time is 25-
30 minutes for each workout, depending on his tasks. Once
every 2 weeks, a training session consisted exclusively of
playing multidirectional activities.

During the study, Ukrainian folk outdoor games were one
of the main means of physical training for young gymnasts.
Of great importance was the choice of the content of the
game. Most often, games were used that were aimed at the
complex development of physical qualities: speed, strength,
speed-strength qualities, coordination abilities. But when
selecting games, the tasks of training and the direction of the
exercises used on it were taken into account. If the training
was dominated by strength exercises, then the games were
used, for example, to develop flexibility, coordination abilities
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and endurance. Such a mandatory alternation of the focus of
games on different muscle groups was taken into account at
eachlessoninordernottointerfere with masteringthe program
material on gymnastic devices due to the development of
fatigue from the work of the same muscles.

It is known that time changes the content of games,
creates many different options, but their motor basis remains
unchanged. Therefore, all the proposed games were adapted
to the educational and training process of young female
gymnasts and became more difficult as they mastered them.
Such games were used as “Zaporozhetsin the Sich”, “Gopak”,
“Panas”, “Competition of strongmen”, “Kreschik”, “Grey cat”,
“Wolf and goats”, “Hawk and mother hen”, “Through the
forest”, “ Crooked Duck”, “Avalanche”, “Goose”, “Circle”,
“Pits”, “Hatchling”, Yumps”, “Patch”, “Fifteen With Revenue”,
“Hares”, “Tangled Horses”, “Sharpshooter”, “Kvach with
a ball”, “Spider”, “Hunter and ducks”, “Tunnel”, etc. In
these games, a variety of general developmental exercises,
running, jumping, throwing, climbing, elements of struggle
and dance, exercises with objects, with throwing and catching
objects, and orientation in space were widely used. Also,
games to maintain balance were used: “Swing”, “Crane”,
“Swallow”, “Cancer - Poor Man”, “Twist - Twist”, “Mill”;
games with elements of acrobatics. “Crab”, “Cuttlefish”,
“Recats field”, “Spider”, “Frog”, “Duck”; competition games.
To develop flexibility, a special approach was proposed that
allows introducing some elements of novelty into the content
of already existing traditional games, such as “Chaplya”,
“Needle - Thread”, “Poppy Poppy”, “Shagardai”: movements
of arms and legs with a large amplitude, performance of
tasks games in the leaning position and during turns, deep
lunges, etc. This is due to the fact that there are very few
Ukrainian outdoor games for the development of flexibility,
so the changes that already existed were made, which made
it possible to complicate the movements and increase the
interest of gymnasts in the game.

An important component of the methodology was
prepared in advance and adapted to the training process,
folk musical games with the words of the song (“Sawmill”,
“And we sowed millet, sowed”, “Oh, the cuckoo flew”, “Pear”,
“Poppy”, “Winter”, “Spring”, “Summer”, “Autumn”), held
in the preparatory part of the lesson in the form of sets of
exercises for the development of physical qualities. Certain
movements were performed to the words of the song: squats,

lunges, stops, leg swings, tilts, turns, jumps, transitions from a
standing position to a sitting position, lying down and back, the
content of postures, stylized varieties of walking and running
in place and in motion, the content of various poses with and
without visual control, elements of acrobatics, etc. During the
games, their meaning did not change, the idea of the game
was always preserved, but the motor actions were constantly
renewed and complicated. Thus, not only the training effect
from the use of folk outdoor games was achieved, but also the
interest and motivation for classes increased. In the final part
of the lesson, calm musical games were used for attention,
relaxation, holding postures, and flexibility. During the games,
the desire of athletes to display creative initiative, activity and
improvisation was encouraged.

Thus, the content of Ukrainian folk outdoor games used
in training sessions to improve the physical fitness of female
gymnasts met the following requirements: firstly, it contributed
to mastering the exercises of the classification program
for elementary training groups; secondly, it corresponded
to the morphofunctional and mental characteristics of the
development of children aged 6-7 years, the level of their
physical and technical readiness; thirdly, it corresponded to
the features characteristic of the game method. Consequently,
the use of Ukrainian folk games throughout the study has
become the main method of compleximprovement of physical
qualities in the educational and training process of young
female athletes.

Statistical analysis

Statistical analysis of the results was carried out
using descriptive statistics indicators using licensed Excel
spreadsheet packages and a set of built-in functions. The
characteristics of descriptive statistics were determined: the
arithmetic mean and the standard deviation. The assessment
of the statistical significance of the results of a comparative
analysis of the indicators of the main and control groups
that were studied was carried out using the non-parametric
Rosenbaum test (Q).

Results of the research

At the beginning of the study, the level of physical fitness
of female gymnasts aged 6-7 years of the main and control
groups was tested, the characteristics of which are presented
in Table 1.

Table 1
Indicators of the level of physical fithness of female gymnasts aged 6-7 years at the beginning of the

study (t,, = 2,08 at p<0,05)
Main group Control group
(n=11) (n =11)
X+m

T1 Strength qualities «Rise of straight legs in the hang» (number 6.90+0 73 6.45+0 39 0,55 p>0,05

of times) RS YT ’ ’
T2 Strength qualities «Pull-ups» (number of times) 7,36%0,47 6,81+0,69 0,66 p>0,05
T3 Speed-strength qualities «Standing long jump>» (cm) 129,90+4,20 118,72+4,69 1,78 p>0,05
T4 1)ontherightleg 3,54+0,41 3,10+0,38 0,78 p>0,05

Flexibility «<Performing

three twines» (points) 2)ontheleftleg 4,39+0,38 3,90+0,37 0,91 p>0,05

3)transverse 5,36+0,39 5,72+0,51 0,57 p>0,05

T5 Coordination abilities «Static balance according to the Yarotsky

method> (s) 19,09+1,44 18,36%1,18 0,39 p>0,05
T6 Speed «Running 20 m» (s) 4,28+0,31 4,10+0,16 0,53 p>0,05
T7 Speed-strength endurance «Jumping rope for 1 min» (number 417243 14 36.45+1 52 1,51 p>0,05

of times)
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Table 2

Indicators of the level of physical fithness of female gymnasts aged 6-7 years

at the final stage of the study

Control group
(n =11)

Main group
(n=11)

X+m

T1 (sntl:ﬁwnbgetrho?tli‘nigtsi?s «Rise of straight legs in the hang» 9,18+0,67 7,18+0,63 6 p<0,05

T2  Strength qualities «Pull-ups» (number of times) 10,18+0,62 7,72+0,73 7 p<0,05

T3 Speed-strength qualities «Standing long jump» (cm) 150,63+3,15 131,27+3,78 12 p<0,01

T4  Flexibility 1) ontherightleg 2,37+0,24 2,73%0,33 5 p >0,05
«Performing three

twines» (points) 2) ontheleftleg 3,44+0,28 3,02+0,22 0 p >0,05

3) transverse 4,32+0,32 4,57+0,24 0 p >0,05

T5 &zc:éorlg):;gor?]e?ﬁ(i)l(iﬂ?; «Static balance according to 25,63+1,06 21,63+1,45 6 p<0,05

T6  Speed «Running 20 m» (s) 3,60+0,11 3,97+0,14 11 p<0,01

T7 Speed-strength endurance «Jumping rope for 1 51.72+2,50 42,00+2,22 7 p<0,05

min» (number of times)

As a result of the analysis of statistical indicators of the
level of physical fitness of female athletes from the MG and
CG, carried out at the beginning of the study, the unreliability
of the differences in the results obtained for all the proposed
tests was revealed. Thus, we state the acceptable difference
in the initial level of physical fitness of athletes of both groups
(Table 1).

After 6 months of training according to the developed
method of using Ukrainian folk outdoor games, a re-testing of
the level of development of physical fithess of young female
gymnasts of the main and control groups was carried out. The
results obtained are presented in Table 2.

With the help of non-parametric criterion of signs of
Rosenbaum at the final stage of the study, an assessment
was made of the reliability of differences in the average
statistical values of physical fitness indicators of female
gymnasts of the main and control groups. So in the tests
T1 “Rise of straight legs in the hang” (number of times); T2
“Pulling up” (number of times); T5 “Static balance according
to the method of Yarotsky” (s); T7 ‘Jumping rope in 1 minute”
(number of times) significant differences in test scores
were found with a probability of 95% at p<0,05 between the
main and control groups. In tests T3 “ Standing long jump”
(cm) and T6 “Running 20 m” (s), significant changes in the
results between the main and control groups were also
determined with a probability of 99% at p<0,01. Obtained
significant improvement in the results of these tests prove
the effectiveness of the use of Ukrainian outdoor games to
increase the level of physical fitness of female gymnasts 6-7
years old, in addition to the development of flexibility. So, in
T4 “Performance of three s twines” (points), an unreliable
difference was obtained between the indicators of female
gymnasts of the main and control groups (p>0,05), although
their improvement occurred in both groups. Such results can
be explained by the fact that at the stage of initial training a
large number of effective exercises for the development of
flexibility are used, provided for by the training program and
whichwere widely used inthe training process, bothin the main
and in the control group. And the games for the development
of flexibility, which were used in the methodology, did not have
such exercises, which is primarily related to safety, because
performing movements with a large amplitude in the game
or in a state of excitement can lead to injury. Therefore, the

improvement in flexibility indicators in both groups, in our
opinion, is associated with the effectiveness of the training
process, and not with the use of outdoor folk games (Table
2). As for the development of flexibility at the stage of initial
training in artistic gymnastics, traditionally in the training
process special exercises, children’s simulators and devices
are used to effectively and safely develop this quality and
reach the level that is required individually for each female
gymnast. And folk outdoor games for the development of
flexibility do not give a training effect that can be achieved by
using them for the complex development of physical qualities,
which is confirmed by significant changes in indicators for all
other tests.

Discussion

An analysis of literary sources revealed the unanimous
opinion of domestic and foreign experts regarding the state-
ment that in order for a child to develop normally, he must be
taught to play, therefore outdoor games are an ideal means
of physical education (Kraft, 1987; Kolyshkin, 1999; Dan-
ish, 2002; Bohinich, 2003; Vil'chkovs'kyy & Kurok, 2005;
Vol'chyns'kyy, 2006; Vol'’chyns'kyy, 2009; Deyneko et al.,
2022). The results of the conducted research complement the
data of Bohinich (2003), Volchnskinkyy (2009), Shevchenko
(2003), Vilchkovskovkyy and Kurok (2005), Danish (2003),
Bar-Or (2009) and others on the need to introduce folk out-
door games into the practice of educational institutions which
in a complex solve cognitive, educational, developing and
educational tasks. We confirm the opinion of these scientists
that folk outdoor games are an important means of educating
children, contribute to the expansion of knowledge about the
world around them, provide aesthetic pleasure from move-
ments, create prerequisites for consolidating motor skills and
developing physical qualities. Danish (2003), emphasizes that
play activity stimulates the social and personal development
of everyone, is a source of entertainment and success for ev-
eryone, allows the acquisition and improvement of skills, and
also cultivates the characteristic “sporting traits”: self-control,
discipline, cooperation, tolerance and respect to others.

We share the opinion of experts that the most effective
method of conducting classes in initial training groups is
the game (Bohinich, 2003; Vil'chkovs'kyy & Kurok, 2005;
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Martinek et al., 2006; Bar — Or, 2009; Gaverdovskij, 2014).
It is considered the most effective in solving the problems of
developing the physical qualities of young athletes. Bar — Or
(2009), Smolevskyy & Haverdovskyy (1999), Vil'chkovs'kyy &
Kurok (2005), Bohinich (2003) note that game elements are
used in all parts of the training session.

The dataofBar- Or (2009), Vil'chkovs'kyy & Kurok (2005),
Bohinich (2003), Kraemer (2011), Weinberg and Gould (2003)
on the effectiveness of using game and competitive methods
in the physical training of female athletes of 5-6 years of age
have been confirmed.

We also agree with the statement of experts (Smolevskyy
& Haverdovskyy, 1999; Weinberg & Gould, 2003; Kraemer,
2011; Gaverdovskij, 2014; Platonov, 2015; Turchyk, 2017;
Deyneko & Bilen’ka in direct proportion to the means used in
the classroom, according to physiological characteristics of
children of primary school age.

Ananalysis of the scientific literature allows us to state that
in European countries, in almost every educational program
of general education and sports schools, special attention is
paid to sports and outdoor games and they are held in class
and extracurricular forms, taking into account the interests
of children. (Williams, 1985; Kraft, 1987; Balz et al., 2005;
Dallermassl, 2007; Broeke et al., 2007; Hardman, 2008; Bar
— Or, 2009; Turchyk, 2017). We agree with specialists from
England, France, Austria, Denmark, Germany, etc., who,
in order to strengthen the gaming orientation of children’s
and youth sports, propose to use not only traditional motor
games, but also folk games, national sports, story, adventure,
sports-dynamic and intellectual games, relay games, etc.
Also, students are encouraged to compose new outdoor
games and competitions, which allows children to develop
their creative abilities (Kraft, 1987). In most Western European
countries, the important role of the motor activity of a child
under the age of 7-8 years with the use of games is recognized
(Williams, 1985; Kraft, 1987; Bar-Or, 2009; Turchyk, 2017).
W. Laporte (1999), Analyzing the physical education program
in the EU countries, we came to the conclusion that there is
no significant difference between them. All contain physical
improvement, motor competencies, sports skills, educational
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and valeological values of motor activity.

Nevertheless, it should be noted that there are oppos-
ing opinions regarding the importance of play and competitive
activities in teaching children of primary school age. Stolyarov
(1997) quotes F. Fielding in his writings: “I reject the use of
competition in schools: competition as a social ideal seems
to me disgusting, they are morally unacceptable”. But the re-
sults of our study confirm the opinion of many of the above-
mentioned authors that play activity is an ideal means of phys-
ical education for children of primary school age (Kraft, 1987;
Kolyshkin, 1999; Danish, 2002; Bohinich, 2003; Vil'chkovs'kyy
& Kurok, 2005; Vol'chyns’kyy, 2009; Deyneko et al., 2022).

Conclusions

According to the results of the study, it was found that the
use of Ukrainian folk outdoor games in the training process of
female gymnasts 6-7 years old is an important means for in-
creasing the level of physical fitness. The value of folk outdoor
games lies in the fact that the acquired motor experience cre-
ates the necessary prerequisites for further successful sports
activities.

The results of the study indicate that the proposed
methodology, by which the female gymnasts of the CG trained,
contributed to a more pronounced (p<0,05; p<0,01) increase
in their level of physical fitness compared to the results of
female athletes from the CG who trained according to the
traditional program for the development of physical fitness.
qualities. The results obtained confirmed the effectiveness of
the use of Ukrainian folk outdoor games as the main means
of developing the physical qualities of female gymnasts
aged 6-7, which allows us to recommend the developed
methodology for use in the training process of young female
gymnasts at the stage of initial training.

Prospects for further research are the introduction of
Ukrainian folk outdoor games in the educational and training
process of the Youth Sports School, clubs and specialized
educational institutions for further improvement and study
of the impact on the competitive result of young female
gymnasts.
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Abstract

Purpose: to identify the features of the development of strength training of highly
qualified football referees in the competitive period.

Material & Methods: the study involved 30 highly qualified football referees aged
35-42: 4 FIFA referees, 15 Premier League referees and 11 First League referees.

Results: the training program for strength development in the competitive period
included new fitness training tools using TRX® functional loops, step platform, BOSU
hemisphere, 6D sliding. In the preparatory and final part of the training session, we
included MFR exercises to fill the muscles with the maximum volume of blood and
activate the nerve centers for their additional stretching. The results of testing the
physical fitness of highly qualified referees at the beginning and end of the competitive
period indicate that the training program developed by us, aimed at developing
strength in competitive microcycles, most significantly influenced the increase in the
manifestation of strength qualities in flexion and extension of the arms in emphasis. 8%
and speed endurance in the YO-YO test - by 15,1%. There was also an improvement in
the results in the manifestations of speed by 7.4% and by 2.3% in the 40 m run and the
4x10 m shuttle run, as well as by 5,7% in the speed-strength abilities in the standing
long jump test.

Conclusions: the results of the study indicate the effectiveness of the strength
training program for referees of different levels and qualifications and its use in training
microcycles of the competitive period to improve physical fitness.

AHoOTauia

AHaTtonin Aoayna, Aunppiii MepuyxoB, Kpuucurbodp BHOpoOBCHLKMIA,
CeitnaHa MoxapoBcbka, lOpiii MoxapoBcbkuii. OCOGNMBOCTI PO3BUTKY
CUNOBOI NiAroToBkn pyTé0NBLHUX apO6iTPiB BUCOKOT KBanidikauily 3amarasibHOMy
nepiopi. MeTa: BMABUTU 0COBAMBOCTI PO3BUTKY CUMIOBOI MiAroTOBKM (MYTOOSBbHNX
apbiTpiB BMCOKOI kBanidikauii y amaranbHoMmy nepioai. Martepian i metogu: y
OOCNIMKEHHAX npuinManu ydyactb 30 dyTbonbHMX apbiTpiB 35-42 pokiB BUCOKOI
kBanidikauii: 4 apbitpu FIFA, 15 ap6itpis Mpem’ep-nirn 1a 11 apbitpis MepLuoi nirn.
Pe3ynbTaTtu: B nporpamy TpeHyBaHb Ai8 PO3BUTKY CUAN Yy 3MaranbHOMYy nepioai
Oynn BK/IOYEHI HOBI 3ac06U diTHEC-TPEHYBaHHS 3 BUKOPUCTAHHAM (MYHKLIOHANBbHNX
netenb TRX®, cten-nnatdopmu, nony-chepn BOSU, 6D sliding. B nigroTtosuiii Ta
3aKJIOYHIN YaCTUMHAX TPEHYBANIbHOIO 3aHATTS HaMu 6ynu BktoYeHi eBnpasu MOP, o6
HaMOBHUTU M 131 MakCUMaslbHUM 00 €EMOM KPOBi Ta akTUBI3yBaTW HEPBOBI LLEHTPU
[N 00OAaTKOBOrO iX pO3TaryBaHHs. Pe3ynbtatn TecTyBaHHA Pi3NYHOI NigroToOBAEHOCTI
ap6iTpiB BMCOKOI kBanidikaujii Ha noYaTKy Ta HaNpPUKiHLj 3MaranbHOro nepioay ceigyarb
npo Te, Wo po3pobneHa HamMmu Nporpama TPeHyBaHb, CNPSIMOBaHa Ha PO3BUTOK CUN
y 3MarasibHuUxX MiKpoumkax, HabinbLL CyTTEBO BIJIMHYA HA NPUPICT NPOSIBY CUIIOBUX
SIKOCTEWN Yy 3rMHaHHI Ta PO3rvHaHHI pyk B yrnopi nexadin Ha 27,8 % Ta WBMAOKICHOI
ButpmBanocTti B TecTi YO-YO - Ha 15,1 %. TakoxX cnocTepiranocs nokpalleHHs
pesynbTaTiB B NposiBax WBMUAKOCTI Ha 7,4 % Ta Ha 2,3 % y 6iry Ha 40 M Ta HOBHMKOBOMY
6iry 4x10 M, a Takox Ha 5,7 % WBMOKICHO-CUNOBUX 34iOHOCTEN B TECTi CTPUOOK y
LOBXWHY 3 Micusi. BUCHOBKM: pe3ynbTaTy AOCIOKEHHS CBigYaTh NPO eDEeKTUBHICTb
nporpaMmy CuWOBOI MNiATOTOBKM Ta BUKOPUCTAHHS ii Yy TPEHYBa/bHUX MiKPOLMKIAX
3maranbHoro nepiony apOiTpiB pidHOro piBHA | KBanidikaLin Ans nokpaleHHsa Qi3ndHoT
MiaroToOB/IEHOCTI.
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Introduction

Football arbitrage, first of all, depends on the dynamics
and development of modern football. The speed of attacks, the
movement of players, the ability of players to use long passes
- all this requires the referee to have appropriate physical
fitness (Lisenchuk et al., 2021, Pertsukhov & Perevoznik
2019). In order to make the right decisions on the football field,
the referee must always be near the game episode, which is
determined by proper physical activity during the game.

Many leading experts were engaged in the study of the
physical training of referees in football. Some believe that
the level of physical fitness of referees largely depends on
such physical qualities as endurance and speed (Helsen &
Bultynck., 2004).

In addition, Vykhrov (2005) argues that the psychological
state of the referee has a significant influence on the physical
preparation during the match.

In turn, Nikolaienko & Chopilko (2020) emphasize that
when changing the direction and running technique, the
football referee is significantly affected by the development of
agility and coordination.

Baydemir et al., (2021) argue that high-intensity running
and sprinting should be the main means of football referee
training.

In recent years, in the educational and training process
of athletes whose activities are related to motor activity,
exercises are often used to develop strength (Kokareva et al.,
2018, Mac Innis & Gibala, 2017, Platonov, 2017, Seluianov et
al., 2019). In football arbitration, a sufficient level of strength
training is necessary for a constant change of direction, jerks,
and unexpected stops. Also, the presence of a certain margin
of strength of muscles and ligaments significantly reduces the
possibility of injury during a game or training (Bangsbo, 2004,
Pacholek & Zemkova, 2020, Cherepanov & Mukhamadyev,
2012, Pamela et al., 2018).

In our opinion, strength exercises can affect not only
the strength development, but also other types of football
referees’ physical fitness. However, there were no scientific
works related to the study of the strength training of referees
in football, which determined the relevance of our study.

Purpose of the study: to identify the features of the
development of strength training of highly qualified football
referees in the competitive period.

Material and Methods of the research

Participants

The study involved 30 highly qualified football referees
aged 35-42 (average age 37,4 years): 4 FIFA referees, 15
Premier League referees and 11 First League referees. All
referees gave informed consent to participate in the study.

Methods

To solve the tasks set in the work, the following research
methods were used: analysis of scientific and methodological
literature, pedagogical testing of referees’ physical fitness,
methods of mathematical statistics.

Pedagogical testing was carried out at the beginning
and end of the competitive period in order to identify the
effectiveness of means and methods of strength training,
which were included in the training process of football
referees.

To assess the level of physical fitness of referees, control
studies were carried out using a battery of tests recommended

by the committee of referees of the Ukrainian Football
Association (UAF) and approved by the European Union of
Football Associations (UEFA) to diagnose the level of physical
fitness of referees in accordance with age limits and the level
of sports qualification. The selection of tests and control
exercises for the study of the physical fitness of referees was
made taking into account the FIFA requirements for referees
and assistant referees of various categories, previously and
now being introduced into practice (Derdo et al., 2019).

To assess the speed qualities, the run time of 40 meters
and the shuttle run 4x10 m from a high start were determined.
Two attempts were given, the best result was chosen and the
corresponding calculations were carried out. The referee
started the movement from a high start. The run time of 40 m
must be at least 6,0 s, and the run time of 4x10 m must be at
least 9,6 s.

To assess the speed-strength qualities:

- measured the length of the jump from the place by
pushing off two legs. The referee stood on the line of the jump,
after a preparatory semi-squat he jumped up and forward,
using the swinging movements of his arms, and landed at the
maximum possible distance. The best result of two attempts
was recorded. The result of the jump must be at least 23,5
cm.

To assess special endurance, the total time of running
the Yo-Yo test was determined. The referee ran a distance
of 2x20 m with rest pauses and a gradual increase in speed.
Referees conducting matches of professional teams must run
up to the level of 18,2 — 14,33 minutes.

Push-ups were used to assess strength development.
The starting position is an emphasis lying on a support (field),
the body is straightened, without bending at the hip joints, the
shoulders are above the hands, the hands are at a shoulder-
width distance from each other and directed forward. Result
not less than 40 times (Derdo et al., 2019).

Procedure

The study was carried out in several stages. At the
first stage, the analysis and generalization of scientific and
methodological literature was carried out, which made it
possible to study the state of the problem under study. At
the second stage, a program of strength training of training
microcycles was developed using modern fitness training
tools and testing of the level of physical fitness of referees
at the beginning of the competitive period was carried out.
At the third stage, final testing was carried out at the end of
the competitive period to determine the effectiveness of the
implemented strength training program, processing and
comparative analysis of the results obtained were carried out,
and conclusions of the study were drawn.

Statistical analysis

The obtained data were processed using the statistical
package of Excel XP. Mathematical and statistical methods
included: calculation of arithmetic average characteristics
- X; standard error of the mean - m; Student's t-test, which
determined the degree of significance of the difference in
indicators.

Results of the research

To develop the strength training of football referees,
we developed a special program that we used in the
training microcycles of the competitive period. The training
microcycles of the competition period included new fitness
training tools using TRX® functional loops, a step platform,
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Table 1

Indicators of physical fithess of referees in football during the competitive period (n 30)

At the beginning of
the competition period

At the end of the
competition period

5(1im1
Running40m, s 5,84+0,09
YO-YO test, min 14,33+0,23
Standing long jump, m 2,31+0,05
Push-ups, number of times 41,9+2,20
Running 4x10, s 9,51+0,03

S(Zim2
5,41+0,1 3,20 <0,01
16,44+0,11 2,86 <0,01
2,44+0,03 2,23 <0,05
53,5+3,70 2,76 <0,01
9,32+0,06 2,83 <0,01

BOSU hemispheres, 6D sliding, rubber shock absorbers and
myofascial relaxation rolls (MFR).

The results of testing the physical fitness of football
referees at the beginning of the competitive period are
presented in Table 1. Thus, the average test results were as
follows: 40 m run was 5,84+0,09 s, YO-YO test execution time
was 14,33+0,23 min, standinglong jump —2,31+0,05m, push-
ups —41,9+2,20 times and shuttle run4x10-9,51+0,03s. The
level of indicators of physical fitness of referees after testing
at the beginning of the competition period was average, and
the 40 m run was below average according to the FIFA test
evaluation scale (Petrov & Abdula, 2007).

After the implementation of the strength training program
at the end of the competitive period, the physical training of
football referees was retested. The test results are presented
in Table 1. It should be noted that the selected means
and methods of strength training significantly improved
performance in all types of test exercises. Thus, in the 40m
run, the result was 5,41%0,1 s, which is 0,43 s, 7,4% better
than at the beginning of the competition period (p<0,01); the
results improved by 15,1% in the YO-YO test and amounted to
16,44+0,11 min, (p<0,01), as well as by 5,7% in the standing
long jump - 2,44+0,03 m (p<0,01), by 27,8% in push-ups -
53,5+3,70 times (p<0,01) and by 2.3% in running 4x10 m -
9,32+0,06 s (p<0,01).

Thus, a significant difference in the results of the physical
fitness of referees in various types of testing allows us to assert
the effectiveness of thistechnique not only in the manifestation
of strength r and speed-strength qualities (push-ups and
standing long jump), but also in the development of speed
endurance (YO-YO test) and speed (40m run and 4x10m
run). Therefore, the development of strength according to
our program with the use of new means of fitness training is
positive and can be used in the training process of football
referees.

Discussion

The training of a sports referee directly depends on the
modern development of the sport in which the arbitration
of competitions takes place. Research by Sant’anna et al.,
(2021) on the fitness of rugby referees suggests the need
for more high-intensity training aimed at developing speed
endurance, which is driven by playing activities during the
game. Breklen et al., (2021) state that high-intensity training
3 times a week for basketball referees results in improved
speed performance and reduced reaction time when making
decisions on the basketball court. In turn, studies of the
physical fitness of referees in handball proved that improving
the results of special endurance in the training process
significantly improves the efficiency of making the right

decisions during the game (Blob et al., 2022). The studies
conducted by us in the competitive period of football referees
confirm the need to include high-intensity exercises for the
development of different types of endurance in the training
microcycles, but in contrast to this, the referee must have a
certain reserve of strength of the muscle groups that are most
involved in such work, which will enable the body to withstand
such a load. The results of our research have proved that the
development of strength training in the competitive period
also contributes to the improvement of the level of other
physical qualities necessary for the high-quality work of the
referee during the game.

Strength is fundamental to all aspects of fitness in
most sports, especially those that involve various forms of
running such as sprinting, turning, and changing direction. By
including strength development tools in the training process,
one can not only increase muscle power, but also improve
the athlete’s physical qualities and prevent the occurrence
of most mechanical injuries (Cherepanov & Mukhamadyev,
2012, Paes et al., 2011). The results of our research have
shown the need to use means of strength training to improve
the level of strength, as well as speed and endurance.

When planning the training process, the development
of general strength training is carried out mainly in the
preparatory period. In the competitive period, special strength
training comes to the fore (Platonov, 2017, Petrov & Abdula,
2007). However, a complete rejection of the development of
maximum strength is a mistake, first of all, in those sports
where special requirements are placed on high-speed
movement. The strength qualities of an athlete, brought
to a high level of development in the preparatory period,
cannot remain at the proper level during the playing season,
therefore, in the competitive period, due attention should
be paid to the development of maximum strength, speed-
strength qualities and strength endurance at least twice a
week (Pamela et al. 2018, Abdula 2018). The experimental
data of our study supplement the knowledge of the authors
about the features of strength development in the training
process of the competitive period of athletes and confirm the
need to include strength-oriented training 2-3 times a week.

Accordingtoexpertsinthefield oftheoryand methodology
of sports training (Charmi et al., 2020, Pacholek & Zemkova,
2020, Paul et al., 2018), new approaches to the functional
training of athletes using modern training devices: TRX®,
BOSU hemispheres, 6 -D Sliding, rubber shock absorbers
are among the hottest trends in recent years and promote
the development of all muscles, combining stability, mobility,
strength and flexibility into a single whole - everything that
athletes need, especially in sports with complex movements
(Bangsbo 2004, Paul et al 2018). Our study is consistent
with the data of specialists on the positive impact of modern
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training devices in the training of athletes, but it should be
noted that their selection should be generally accessible and
easy to use, since each football referee spends most of the
time of the training process independently and complex new
fitness equipment. workout. do not give a positive effect due
to the lack of constant control over the correct technique for
performing exercises.

Testing the physical fitness of Ukrainian referees takes
place 4 times a year under the FIFA referee training program
and includes speed endurance in the YO-YO test and speed
in the 6 40-meter run test (Derdo et al., 2019). LaPlaca et al.,
(2020) recommend that testing the physical fitness of football
players include exercises of speed-strength qualities (high
jump, long jump), which is informative for team sports. It
should be noted that the spectacular test tasks of the physical
fitness of athletes whose activities are associated with a
change in the direction of movement are shuttle running and
its varieties, which includes manifestations of speed-strength
qualities (Pamela et al., 2018). The selection of the battery
of tests of our study was first developed in such a way as
to be able to conduct a deep analysis and dynamics of the
development of the main physical qualities of football referees
in the competitive period, as well as include them in the control
of the physical fitness of referees of various qualifications.

Author Contributions

Subsequent studies will be devoted to the peculiarities
of the construction of the training process of referees in the
annual training cycle.

Conclusions

The results of our research have revealed the peculiarities
of using the means of strength training of football referees in
the competitive period. Thus, the development of strength
training in the competitive period with the help of new means
of fitness training helps to improve the level of indicators of
other physical qualities necessary for the effective work of
the referee during the game. The most significant increase
occurred in the manifestation of strength qualities in push-
ups by 27,8% and speed endurance in the YO-YO test — by
15,1%. There was also an improvement in the results in the
manifestation of speed by 7,4% and by 2,3% in running
4x10 m, as well as by 5.7% in speed-strength abilities in the
standing long jump. The results of the study indicate the
need to include a strength training program in the training
microcycles of referees of different levels and qualifications in
order to improve physical fitness and prevent injuries during
the playing season.
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