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Abstract

Background Aim is to determine the influence of the components of special physical training on the effectiveness of

and Study Aim ~ certain elements of the game technique during the competitive activities of beach volleyball athletes.

Material and The study involved athletes (n = 20, age - 17-21 years, experience - 8-9 years), who are engaged in beach

Methods volleyball (Kherson, Ukraine). Experts (n = 5, work experience - over 20 years) from among the leading
volleyball specialists were involved. Training sessions were conducted according to the author’s structure
and content of special physical training (preparatory period of the annual cycle). The author’s program was
to increase the volume of athletic work by 10% (selective classes and integrated work) and 17% (complex
classes). The classes used a developed special training device. The device is designed to practice practical
game skills. The load at the first stage was 70-80% of the maximum. The load in the second stage was 80-
90% of the maximum.

Results Significant (p <0.05) development of explosive power, speed and agility was revealed. There is a significant
(p <0,05) increase: in the number of jump serve and spike; improving the quality/number of serve and
attack; improving the quality of passing and the number of blocks.

Conclusions The proposed structure and content of special physical training and exercises on a special simulator have
significantly increased the level of development of physical qualities. The athlete training program helped
to improve the effectiveness of certain technical actions during competitive activities.

Keywords: competitive activity, physical qualities, jump serve, attack.

Introduction

The stage of preparation for higher achievements
plays a crucial role in preparing athletes for the main
competitions in the chosen sport. At this stage, it is
expected to achieve maximum results in sports and
competitions. The main tasks of the stage are the maximum
use of tools that can cause a rapid adaptation processes
[1, 2]. A fundamentally important point is to ensure an
important condition: the period of maximum propensity
of athletes to achieve the highest results coincides with
the period of intense training loads [1, 3-5]. An integral
part of the process of sports improvement of athletes is
special physical training [3, 6, 7]. It is believed that the
process of sports training in beach volleyball is similar
to classic volleyball. However, the special conditions of
the competition make increased demands on physical and
psychological readiness to competitive struggle [8-11].
This indicates the need to improve the process of special
physical training of beach volleyball athletes.

Many studies have noted the importance of special
physical training of athletes [1, 12-14]. Kostukov et al. [6]
empbhasize the lag in the level of training of domestic beach
volleyball athletes from world standards. The authors
emphasize the need to pay attention to the planning of
the training process and its filling with effective content
at the level of macro-, meso- and microcycles of training.
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Balasas [15] notes that physical training and variability
of technique determine the achievement of high results
in competitive activities. In other studies [12, 16, 17]
it is proposed to improve the modern system of sports
training by increasing the amount of special training.
Such approaches of the authors require a careful analysis
of the results of the study.

The level of game readiness of athletes depends on the
effectiveness of certain elements of the game technique
in terms of responsible competitions. This determines
the achievements in the international arena and their
competitiveness. Analysis of the strengths and weaknesses
of the training of athletes requires special attention to the
technical components and physical shortcomings, which
need to be addressed [16-20]. The directions of improving
the training of athletes mentioned by the authors are
focused on elite athletes.

Shankulov et al. [21] found that the load of athletic
orientation in elite teams prevails by 10-15%. Other
studies [22-24] have modernized the process of training
beach volleyball athletes by developing the structure
and content of the annual cycle. The authors propose to
increase the amount of training and competitive work,
diverse use of techniques. Kostukov [6, 18] substantiates
the training programs used in the physical, technical,
tactical and medical-biological aspects of training beach
volleyball athletes. Other authors [25-27] investigated the
changes in the game that occurred due to the change in the
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rules of the game. The game has become unpredictable,
competitive, spectacular due to the overall increase in
active actions of athletes. Drikos et al. [28] determined
the effectiveness of the elements of the game technique.
The authors derived the coefficients of efficiency of
service and attack (the ratio of goals won to lost). Such
recommendations of the authors make it possible to plan
the load depending on the individual characteristics of
each athlete.

Aragjo et al. [29] investigated the efficiency
coefficients of different types of blocks depending on
the court zones. The authors state the constant processes
of adaptation in the game in attack and defense to the
manner of playing the game by the opponent. Silva et
al. [30] stated the fact that analytical studies in classical
volleyball were comparative and prognostic. Medeiros
et al. [31] have studied the analytical materials of beach
volleyball games and claim a gradual transition from
descriptive to comparative and prognostic. Balasas et
al. [32] claim that the accentuated effect of athletic
orientation for 12 weeks increases the strength of the leg
muscles and the effectiveness of the jump (by 11.6%)
on hard surfaces. Lin [33] and Hunchenko [34] argue
that the use of multidirectional and multifaceted serving
significantly increases the effectiveness of action team.
The ability to perform the following technical actions
better than the previous ones leads to a significant reserve
to improve the effectiveness of the game in general [35-
40]. Other authors [41-43] emphasize the development of
accuracy through strength exercises. Such approaches of
the authors indicate the need to find new approaches in the
training of elite volleyball players [44-46]. Tili et al. [47],
Whnorowski et al. [48] investigated the anthropometric
data of the winners of games under the aegis of the
FIVB before and after changes in the rules of the game
and depending on the specialization. Other studies [49,
50] have shown the effectiveness of setting the ball to
qualified volleyball players in competitive conditions.
Such approaches are focused on supporting coaches and
players to develop game strategies, exercise planning.

These studies prove the importance of physical fitness
of beach volleyball athletes. The variety of approaches to
improving the components of physical fitness of athletes
requires consideration of specific training conditions.
The fact that there are no examples of the use of training
devices in the training of athletes is noteworthy. Analysis
of research to improve the structure and content of special
physical training of beach volleyball athletes indicates the
need for further research.

The purpose of the study is to determine the impact
of the components of special physical training on the
effectiveness of certain elements of the game technique
during the competitive activities of beach volleyball
athletes.

Material and methods

Participants. The study involved athletes (n = 20, age
- 17-21 years, experience - 8-9 years), who are engaged
in beach volleyball (Kherson, Ukraine). All participants

gave written consent to participate in the experiment.
Athletes were evaluated by 5 experts (coaches with more
than 20 years of experience). According to the video of
the game, they distributed technical actions according to
the quality of execution (high, medium, low levels).

Organization of the study. The study was conducted on
the basis of Kherson State University (Kherson, Ukraine),
sports school Ne 6 (Kherson, Ukraine). The pedagogical
experiment was conducted in two stages. At the first stage
(December 2018 - April 2019) included the preparatory
period of the annual cycle. It consisted of conducting the
training process according to the program of the sports
school [51]. The program of sports school on beach
volleyball provides: theoretical (42 hours); physical (358
hours, including general - 100 hours and special physical
- 258 hours); technical (398 hours); tactical (510 hours);
psychological and competitive training (200 hours);
testing (28 hours); pedagogical reserve (128 hours).

The second stage was held from December 2019 to
March 2020. It consisted of conducting classes on the
author’s structure and content of special physical training
of athletes (preparatory period of the annual cycle). The
author’s program was to increase the volume of athletic
work by 10% (selective classes and integrated work)
and 17% (complex classes). The increase was due to
the use of pedagogical reserve time. The classes used a
developed special training device. The device is designed
to practice practical skills of the game [52]. 704 hours (32
hours per week) were allocated for the training process
during the training period. The load at the first stage of the
experiment was 70-80% of the maximum, at the second -
80-90% of the maximum.

At the end of each stage, the control of special physical
fitness was carried out according to the control tests: 30
meter sprint test (s); running in place (10s; number of
steps); 4x10 meter Shuttle run (s); “92 m running with
changing direction” test (s) (fig. 1); running 400 m (min,
s); long jump (cm); attack jump test, cm (maximum
vertical jump with run up approach); overhead medicine
ball (2kg) throw (cm); handgrip strength test - right and
left hand (kg); Pull-Up Bars (quantity of times) [32].

The games of the Championship of Ukraine (U-
21) and the open championship of Kherson State
University in beach volleyball (Kherson, Ukraine) were
videotaped. Recording was conducted only for athletes
who participated in the experiment. The method of expert
evaluation of athletes’ actions on the basis of video
recordings was used. Five experts (trainers with more
than 20 years of experience) were involved. The analysis
of performance of separate elements of beach volleyball
techniques in competitive conditions (quantitative and
qualitative indicators, with a gradation of quality of
performance - high, average and low) was carried out.

Statistical analysis. We used the program Microsoft
Excel 2007. Determined the arithmetic mean, standard
deviation, reliability coefficients. The coefficients
of efficiency of each technical action in competitive
conditions and correlation coefficients of tests of special
physical training and elements of game technique were
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Figure 1. Test “92 m running with changing direction” (scheme)

also determined. Statistical significance was established
at p <0.05.

Results

The opinions of the experts on each of the technical
actions were sufficiently consistent. The coefficients of
variation range from 8.15% to 12.47%. Since V < 15%,
the opinions are consistent, the set is homogeneous and
the results can be trusted.

Table 1 shows the average indicators of special
physical training of athletes in the first and second stages
of the experiment.

At the end of the pedagogical experiment, the average
indicators of special physical fitness of athletes indicate
the following: the rate of speed abilities corresponds to
the level of assessment of “good”; speed of movement
- a high level; dexterity - “excellent”; endurance -
“satisfactory”; explosive force - “excellent”; explosive
strength of the muscles of the torso and arms - “excellent™;
arm flexor strength - “satisfactory”; handgrip strength test
(dynamometry of the right and left arm) - the average
level of physical development.

The analysis of indicators (Table 1) shows that
the developed and implemented structure and content
of special physical training of athletes contributed to
a significant reliable (p <0.05) development of the
explosive force of the extensor muscles. The speed
also experienced a significant (p <0.05) increase. The
strength of the flexor muscles of the upper extremities has
significant (p <0.05) differences at the lower limit of the
representativeness error. The strength of the muscles of
the torso and extensors of the arms outweigh the similar
indicators of the first stage. The differences are statistically
significant (p <0.05). The proposed structure and content
of special physical training of athletes fully contributed
to the development of flexor muscles of athletes’ limbs.
Indicators of arm and leg flexor muscles do not have
significant dynamics of improvement: the changes are
significant (p <0.05), but their result has changed from

the level of evaluation “unsatisfactory” to the level of
evaluation “satisfactory”.

Table 2 shows the indicators of attacking actions of
athletes in competitive conditions in the first and second
stages of the experiment. Analysis of attack performance
indicators (Table 2) indicates the presence of significant
(p <0.05) differences in technical performance indicators.
The quantitative indicator of serving strategy (1. Serving
high, placing the ball short; 2. Serving high, placing the
ball deep; 3. Serving low, placing the ball short; 4. Serving
low, placing the ball deep) performance has decreased.
However, the indicator did not reach the appropriate level
of reliability (p> 0.05).

Table 3 shows the indicators of action in defense.
Analysis of performance indicators in defense in
competitive conditions indicates the presence of
significant differences (Table 3). Thus, the rate of quality
of reception has increased significantly. This indicates a
significant improvement in the efficiency of this technical
action. Quantitative and qualitative indicators of the game
in defense has increased slightly. However, the changes
did not reach the appropriate level of reliability (p> 0.05).

Table 4 shows the coefficients of effectiveness of
action in the attack of athletes in competitive conditions
in the first and second stages of the experiment. This ratio
was calculated by the ratio of successful actions (high level
of performance) to all actions from a particular element
of the game technique. Analysis of the effectiveness of
game actions in the attack (Table 4) shows that most
indicators of technical action have increased significantly.
It is established that most of the indicators of efficiency
of the performed technical actions at the second stage
of the experiment improved in relation to the first. The
jump serve efficiency indicator improved by 0.03 units.
It should also be noted the significant increase in goals
scored due to this technical action. At the same time, the
efficiency of tactical delivery has an increase. Passing
efficiency increased by 0.1 units.
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Table 1. Average indicators of special physical training of athletes in the first and second stages of the experiment (n
=20)

Statistical indicators

First stage of the

Tests experiment (n=20) Second stage of the experiment (n=20)
X S X S t P
30 meter sprint test (s) 451 0.19 4.0 0.08 -10.59  <0.05
Running in place (10s.; number of steps) 67.05 5.37 72.3 4.64 3.23 <0.05
4x10 meter Shuttle run (s) 6.74 0.22 6.51 0.07 -4.29 <0.05
“92 m running with changing direction” test (s)  24.37 0.86 23.39 0.79 -3.66 <0.05
Running 400 m (min, s) 1.1 0.11 1.0 0.52 -1.96 >0.05
Long jump (cm) 264 0.16 296 0.06 8.19 <0.05
Attack jump test (cm) 66.75 5.32 84.7 2.74 13.8 <0.05
Overhead medicine ball (2kg) throw (cm) 821 0.45 864 0.32 3.42 <0.05
Handgrip strength test, right hand (kg) 43.85 13.61 50.2 11.69 1.54 >0.05
Handgrip strength test, left hand (kg) 38.45 15.08 47.3 12.5 1.97 >0.05
Pull-Up Bars (number) 10.4 3.83 13.0 3.38 2.27 <0.05

Table 2. Indicators of attacking actions of athletes in the first and second stages of the experiment (n = 20)

First stage of the Second stage of the

Ne Technical actions experiment experiment Ax t p
X S X S
1 Number of jump serve 1.05 1.05 4.5 2.48 2.09 5.58 <0.05
High level of jump serves 0.4 0.68 1.85 1.13 2.09 4.77 <0.05
Number of tactical serves 21.6 3.6 19.2 3.65 2.09 -1.78 >0.05
2 High level of serve 6.0 7.36 8.4 2.5 2.09 1.34 >0.05
3 Number of settings 19.05 9.6 19.35 8.85 2.09 0.1 >0.05
High level of settings 13.5 9.58 16.15 8.82 2.09 0.89 >0.05
4 Number of tactical attacks 154 7.98 12.6 5.69 2.09 -1.25 >0.05
High level of tactical attacks 4.35 3.34 6.75 2.36 2.09 2.56 <0.05
. Number of attacks 6.9 4.76 135 2.95 2.09 5.14 <0.05
High level of attack 3.95 3.69 8.1 1.33 2.09 4.61 <0.05

Table 3. Indicators of protective actions of athletes in the first and second stages of the experiment (n = 20)

First stage of Second

o hnical acti the experiment stage of the

Ne Technical actions Y experiment Ax t p
X S X S

Number of passing (the forearm pass, overhead

1 . 22.55 9.25 23.35 7.47 2.09 0.66 >0.05
passing)
High level of passing (the forearm pass, 149 907 1955 658 209 2.0 <0.05
overhead passing)

2 Number of technical actions in defense 15.9 10.26  16.85 9.21 209 0.30 >0.05
High level of technical actions in defense 8.15 5.07 11.25 544 2,09 1.82 >0.05

3 Number of technical actions blocks 12.75 18.32 18.35 16.86 2.09 0.98 >0.05
High level of technical actions blocks 2.35 2.92 7.05 5,53 2.09 3.27 <0.05
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Table 4. Coefficients of effectiveness of action in the attack in the first and second stages of the experiment

(n=20)
Attack Actions
Stage of the experiment
Jump serve Tactical serve Setting Attack Tactical attack
First 0.38 0.31 0.71 0.57 0.28
Second 0.41 0.49 0.84 0.6 0.54

Table 5. Coefficients of effectiveness of actions in defense at the first and second stages of experiment (n = 20)

Defense Actions
Stage of the experiment

Passing Game in defense  Blocking
First 0.66 0.51 0.18
Second 0.84 0.67 0.38

Table 6. Correlation coefficients between indicators of special physical fitness and indicators of action in the attack of
athletes before and after the second stage of the experiment (n = 20)

o
o o 2
4 " > 7 g o 9
g ¢ ¢ & 5 2 8
E £ § o2 8 = 8 5 £
£ § & g 2 3 8 a0 « & =
o o a a g I 2 5 o £ 2 O E s
Tests/indicators of g s E 2 £ S £ E E s £ & g
. ()] _2 (S} T © Q
game technics o 3 = o 8 r o o o E & o 8
£ S 6 ¢ L& o v L © < o© ¢ L
= o 3 2 o 3 @ o o ° ] @ °
o H > - S > - - S - S -— [
9 & &2 2 g &2 2 g & 3 2 <« 32
8o £ < 3 £ < 3 £ < £ < 3 €
i) E 20 = S 20 = S 20 E 20 = S
&a 2 I = 2 I = 2 T 2 I = 2
Tests Correlation coefficients between indicators
30 meter sprint test  before 010 037 -010 -010 013 012 -007 004 041 029 023 003
(s) after 037 032 020 006 -013 029 019 027 043 036 041 -0,23
Running in place before -0.10 -0.35 020 0.34 0.3 017 019 027 -001 022 -0.43 0.06
(10s.; number of
steps) after 014 005 031 029 029 015 032 036 -023 -0.11 -022 0.5

4x10 meter Shuttle ~ before -0.48 -034 -058 -0.05 022 -035 032 022 013 015 025 -0.10
run (s) after ~ -0.46 -025 -0.54 -024 -015 -0.19 025 004 026 020 011 -021

“92 mrunning with  before -0.31 001 -0.61 -029 026 -0.42 0.3 009 026 027 021 -041
changing direction”

-0. -0.21  -0. -0.13  0.03 -0.34 0.17 -0.09 0.27 0.25 0.29 -0.
test (S) after 0.39 0.60 0.3 0.3

] before 058 039 061 -031 -030 -023 023 043 041 042 -001 -0.44
Long jump (cm)
after 060 057 050 -027 -035 018 053 052 04 037 -022 -0.48

Attack jump test before 054 018 055 -005 -0.16 016 -027 -0.18 031 044 01  -031
(cm) after 049 027 050 -01 003 -003 -026 -024 051 048 028 -027

Overhead medicine before 011 012 0.08 -003 006 -015 ©0.38 030 011 021 -0.12 -0.17

ball (2kg) throw
after 026 023 022 -029 -017 -0.13 052 043 014 021 -028 -0.32

(cm)
Pull-Up Bars before 036 -007 035 031 024 016 017 040 036 048 -023 022
(number) after 038 022 055 021 029 025 018 033 030 038 -034 -0.03
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Table 5 shows the coefficients of effectiveness of
actions in defense in competitive conditions in the first
and second stages of the experiment. The analysis of
indicators indicates that the effectiveness of actions in the
second stage of the experiment exceeds the performance
indicators of the first stage. In particular, the efficiency of
passing and blocking prevails by 0.2 units, and in defense
- by 0.16 units. Blocking is the most difficult and effective
means of defense. This indicates a significant increase
in the overall effectiveness of gaming in competitive
conditions.

Table 6 shows the correlation coefficients between
the indicators of special physical fitness and action in the
attack of athletes (competitive conditions in the first and
second stages of the experiment). In most cases, we note a
slight increase in the coefficients after the second stage of
the experiment (Table 6).

Table 7 shows the correlation coefficients between
indicators of special physical fitness and quantitative and
qualitative indicators of actions in the protection of athletes
in competitive conditions. The data of the relationship
between the studied components of protection in the
test “30 meter sprint test (s)” had a positive effect on the
performance of blocks. There is a negative relationship

with the indicators of reception and play in defense. The
“Running in place (10s.; number of steps)” test confirms
a positive relationship with blocking (direct correlation)
and a negative relationship with defensive performance.

The proposed experimental structure and content
of special physical training of athletes contributed to a
significant increase in the strength of the muscles of the
extensors of the arms, thighs and legs. On this basis, they
contributed to the development of explosive power. This
had a real impact on the performance of competitive
activities in technical actions with the manifestation of
explosive force: jump serve, attack, blocking.

The obtained reliable data (p <0.05) changes in the
indicators of explosive force, dexterity and strength of
extensor muscles contributed to more drastic changes
in the indicators of action in defense in competitive
conditions. This trend was observed by us in previous
studies [34-36].

The general trend of the relationship between the
leading physical qualities and the level of performance
of certain techniques of the game technique indicates
the quality of performance of the elements of the game
technique in the attack. The quality of performance of
the elements of the technique of play in defense depends

Table 7. Correlation coefficients between indicators of special physical fitness and indicators of action in the defense
of athletes before and after the second stage of the experiment (n = 20)

° b
2 8
o) [ 7]
< ‘S o £
o 1] (]
£ £ e £ ] 2
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Tests/indicators of 9 & ‘@ 4 2 GEJ S @ x % &
. ‘» 1] [
game technique E ﬁ s 5 g & %5 E = 5 %
g & 3 3z 2 353 F 3 T %
fren o o 7] o o (] o ] ] 3
<} o > - o > ] o > - S
] o 2 = 2 L 2w g 2 2 ]
[ ° - £ ° -
] S ) ° S % T S T ° 3
i) S X = S X = o S X = e
& 2 T S 2 T S o 2 T S S
Tests Correlation coefficients between indicators
. before 0.31 0.24 0.19 0.49 0.47 0.12 -0.22 -0.39 -0.06 -0.3
30 meter sprint test (s)
after 0.41 0.37 0.48 0.49 0.48 0.16 -0.31 -0.34 -0.12 -0.37
Runningin place (10s.; before 0.17 024  -0.01 -036 -0.32 -0.13 0.39 0.3 035 043
number of steps) after 0.18 0.20 0.26 -0.35 -0.31 0.02 0.37 0.41 0.26 0.43
4x10 meter Shuttle before 0.24 0.06 0.39 -0.07 -0.07 -0.32 0.14 0.1 0.2 0.08
run (s) after 015 0.05 0.48 0.06 -0.09 -0.31 0.03 -0.05 0.1 0.06
“92 m running with before 0.31 0.05 0.49 -0.01 -0.02 -0.4 0.19 -0.04 0.29 0.17
changing direction”
test (s) after 0.34 0.23 0.49 0.13 0.01 -043 0.11 -0.05 0.12 -0.02
. before -0.03 0.15 -0.13 -0.55 -0.61 -0.33 0.3 0.33 0.22 0.33
Long jump (cm)
after 0.22 -0.38 -0.32 -0.61 -0.64 -0.33 0.59 0.66 0.48 0.59
. before -0.25 -0.01 -0.57 -0.25 -0.18 -0.47 0.22 0.26 0.13 0.29
Attack jump test (cm)
after -0.56 -0.41 -0.36 -0.13 -0.16 -0.31 0.25 0.24 0.12 0.27
Overhead medicine before -0.42 -042 -0.15 -0.41 -042 0.1 0.23 0.42 0.17 0.29
ball (2kg) throw (cm) after -0.36 -0.31 -0.11 -0.58 -0.61 -0.1 0.46 0.54 0.32 0.41
before 0.23 0.27 -0.03 0.34 0.41 0.13 0.06 -0.01 0.09 0.05
Pull-Up Bars (number)
after 0.2 0.21 0.11 0.31 0.27 0.17 0.21 0.19 0.18 0.2
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on the level of development of the strength of the flexor
muscles of the upper and lower extremities.

Discussion

Beach volleyball is currently developing rapidly
in the world. Scientists note that recently the game has
undergone significant changes in connection with the
objective process of game development, as well as
significant changes in the rules of the competition [18,
25-27]. In recent years, issues related to the construction
of the training process in classical and beach volleyball
have been studied in detail [19, 23, 24]. Today, there are
not enough studies that reveal the structure and content
of special physical training of beach volleyball athletes.
The aim of the study was to determine the impact of
the components of special physical training on the
effectiveness of certain elements of the game technique
during the competitive activities of beach volleyball
athletes.

The level of manifestation of leading physical
qualities in the chosen sport plays one of the leading
roles in the realization of individual potential of athletes
in competitive conditions. In comparison with the data
of the first and second stages of the experiment, we
observe a significant (p <0.05) improvement in the level
of explosive force. It is manifested in the shortest possible
time in competitive activities (strikes of force and tactical
nature in the attack and blocking). This is evidenced by the
indicators of the tests “Long jump, cm” and ““ Attack jump
test, cm”). The indicators obtained by us complement and
confirm the opinion of scientists [25, 32, 33, 37]. The
authors note that the special physical training of athletes
in the training process fully promotes the development of
extensor muscles in the knee joint and ankle joint. This
affects the explosive force when performing jumps for
tactical strikes and blocks. Training on sandy areas toose
soil requires more effort than indoors.

The use of integrated exercises in conditions of
time deficit significantly (p <0.05) had an impact on
improving dexterity in the tests “4x10 meter Shuttle run,
s” and ““92 m running with changing direction” test).
At the end of the second stage of the experiment, we
observe a significant (p <0.05) improvement in speed and
movement rate of athletes. Test results “30 meter sprint
test, s” and “ Running in place (10s.; number of steps)”
indicate this. Analysis and comparison of the obtained
data with the results of other studies allows us to state
that special physical training and variability of technique
cause positive changes in the results of competitive
activities. This conclusion confirms the data available in
the literature of other authors [6, 15, 16. 21].

The use of a well-founded author’s program of special
physical training of athletes contributed to a significant
(p <0.05) improvement of competitive activity indicators:
quantity and quality of serving floaters and jump serves;
quality of serving (the forearm pass, overhead passing);
quantity and quality of blocking. This is due to the fact
that most serving (serving floaters and jump serves)
complicate the defensive actions of their opponents.
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Confirmation of our positions are the results of other
studies [9, 21, 30, 34]. The authors note that in such cases
this leads to a winning win.

The coefficients of effectiveness of game actions
in attack and defense at the end of the experiment
significantly (p <0,05) increased. It should be noted the
increase in the efficiency of jump serves by 0.03 and
setting - by 0.13 units. We also note an increase in the
number of goals scored and spike by 0.03 units, soft spike
- by 0.26, passing - by 0.18 and the number of blocks -
by 0.2 units. Drikos et al. [28], Aragjo et al. [29] suggest
that there is a significant relationship between attack
effectiveness and set outcome. Teams that win a set make
fewer mistakes and are more effective in attacking. There
is an increase in the effectiveness of technical actions in
attack and defense, depending on the level of preparedness
of the team.

The high level of speed qualities of athletes positively
(p <0.05) contributed to the improvement of tactical and
power strikes and blocking. It should be noted that the
agility of athletes significantly (p <0.05) affected the
performance of jump serves, soft spike (half-speed shot,
off-speed shot, change of pace) and passing. Also, we note
that explosive force positively increased technical actions
of force and tactical character, passing and blocking. This
means that attacking and defensive skills are related to
the agility, strength and speed abilities of athletes. Silva
et al. [30], Tili et al. [47] show that athletes in the game
make mistakes in attack and defense. Athletes’ mistakes
determine the effectiveness of the match (win / lose). In
this context, improving the effectiveness of game activities
should be a priority in the training process at the level of
improving the development of leading physical qualities.
It is necessary to use in the preparation of attackers and
blockers the most common in practice game situations
and effective solutions to game problems [30, 47].

Our research is a confirmation that the author’s
program of special physical training of athletes contributed
to the development of physical qualities and variability of
the game technique. The structure and content provided
for the redistribution of hours of pedagogical reserve
for selective and comprehensive classes. The training
sessions used a developed training device to practice
practical ball skills. Indicators of special physical fitness
of beach volleyball athletes have a positive effect on the
effectiveness of the elements of the technique of the game
in competitive conditions. Our data complements and
expands the available information on the content of the
training period for team sports athletes.

Conclusions

The positive influence of the components of special
physical training on the effectiveness of certain elements
of the game technique during the competitive activity of
athletes is determined. The experiment was based on: a
sound structure and content of special physical training
of athletes; author’s simulator. It is recommended to take
into account that strength abilities, speed qualities and
dexterity significantly improve the game actions in attack
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(both jump and tactical serves and attacks, passing) and
defense (digs and blocks). The obtained data complement
and confirm new approaches to improving the level of
special physical fitness of athletes, which affects the
results of their competitive activities.

The revealed regularities and features of influence of
physical qualities on efficiency of competitive activity

testify to expediency of their account: in system of sports
selection; in the control of sports fitness; in the prevention
of adverse changes; in the optimization of the training
process.
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