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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 CUIOBOI MiAroTOBKM (DYTOONBbHNX
apbiTpiB BMCOKOI kBanidikauii y 3amaransHoMmy nepioai. Martepian i metogu: y
DOCNIMKEHHAX 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 CUAW Yy 3MarajbHOMY 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 Hamu Nporpama TPeHyBaHb, CNPSIMOBaHa Ha PO3BUTOK CUMN
y 3MarasibHuUxX MiKpoumkax, HabinbLL CyTTEBO BIJIMHYA HA NPUPICT NPOSIBY CUIIOBUX
SIKOCTEWN Yy 3rMHaHHI Ta PO3rMHaHHI Pyk B yrnopi nexadin Ha 27,8 % Ta WBMAOKICHOI
ButpmBanocTti B TecTi YO-YO - Ha 15,1 %. TakoxX cnocTepiranocs nokpalleHHs
pesynbTaTiB B NposiBax WBMAKOCTI Ha 7,4 % Ta Ha 2,3 % y 6iry Ha 40 M Ta HOBHMKOBOMY
6iry 4x10 M, a Takox Ha 5,7 % WBMOKICHO-CUOBUX 34iOHOCTEN B TECTi CTPUOOK Y
LOBXWHY 3 Micusi. BUCHOBKM: pe3ynbTaTy AOCIOKEHHS CBigYaTh NPO eDEeKTUBHICTb
nporpaMmy CuWOBOI MNiATOTOBKM Ta BUKOPUCTAHHS ii Yy TPEHYBa/IbHUX 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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