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Introduction. This study investigated the impact of specific training on the explosive force
and agility of players during the preparatory phase of basketball, handball and volleyball. Aim.
The purpose of this study was to notice the differences between sports and improvements during
the preparatory phase and in the future to serve the coaches in preparing better sport specific pro-
grams. Materials and Methods. The research sample was chosen among students of the Univer-
sity of Prishtina Faculty of PES. The sample was split in three groups. The first group was
composed of 15 students who were active basketball players in different Super league teams.
The second group was composed of 15 students who were active handball players while the third
group was composed of 15 students who were active volleyball players. Seven different motor
tests were used to determine the explosive force and agility: Leonardo Jumping Test, the Long
Jump, the Seated Medicine Ball Throw, the 20-Meter Speed Test, the Agility T-Test, the Illinois
Agility Test and the Hexagon Agility Test. LEJUTE were applied using Leonardo Mechano-
graphy GRFP STD. Results. The variable analysis showed that the training programs for basket-
ball, volleyball, and handball increased the explosive force and agility of the players. The process
of increasing agility occurs when explosive force and speed are developed as a precondition for
improving balance and coordination. Conclusions. We can conclude that due to the higher priority
and importance given in the preparatory phase from basketball clubs to agility and explosive force

training, the students engaged in professional basketball clubs have shown better results overall.
Keywords: explosive force, agility training, team sports, hexagon agility test; jumping, physical

training.

Introduction

In individual sports and in team sports, phys-
ical preparation during the preparatory phase is
important to achieve better results. Thus, a high
importance is given to the choice of methodolo-
gy, which in conjunction with realizing the tech-
nique, enables optimal specific movements. Un-
fortunately, in reality, physical preparation is
treated separately from technical sports achieve-
ment. To have a better game, both in defense and
attack it is absolutely necessary the permanent
improvement of general and specific physical
training hints. Physical training, the component
of sports training, marks the entire training
process, determines the performance of athletes,
and the evolution trends of the game world-wide
indicate even an increase in the importance of
this factor [11, 29]. Team sports are very com-

plex activities, and activities during the game
can only be achieved by realizing a number of
motor skills and anthropometric characteristics.
The results achieved by a basketball, handball,
or volleyball player during a game depend on
different factors that affect the player’s effi-
ciency [50].

According to a previous publication by
the authors, all factors cannot have an equal ef-
fect on the result, and they cannot be analyzed
individually without adequate reliance upon other
factors. One factor does not have the same coef-
ficient of correlation as other factors [27]. Since
there are many sports, there is a big variety of
anthropometric abilities and characteristics.
It is important to have detailed knowledge of
the movements required, training equipment, and
methods and loads required and their effects on
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the development of skills and abilities for dif-
ferent sports [16].

Agility is an important component of phy-
sical training in team sports games, conditioning
the physical performance of athletes [32, 33, 39].
Agility targets changing the direction of body
movement or the execution of movements in rela-
tion to an external style involving the athlete
a good ability to anticipate and decision-making
tasks [35, 37, 44, 49].

Explosive force is the human ability to de-
velop and increase strength as quickly as possible
during rapid voluntary muscular contractions
[7, 14, 21], being dependent on the age of the sub-
jects [3, 43, 51], and on the functional interde-
pendence of the muscle groups [13, 48]. The ex-
plosive force conditions the jumps and the tech-
nical actions of finishing, of scoring, specific to
the sports games.

Speed, agility and quickness training (SAQ
training) integrates basic and specific situational
training as developed in the field. This method of
training uses eccentric-concentric contractions,
which are much more efficient and make the ath-
lete stronger than only using concentric contrac-
tions motor abilities [5]. The development of mo-
tor skills, perfection of these abilities, and the spe-
cific skills practiced during the preparatory phase
are important aspects that can have effect during
a physical preparation program [18]. The tech-
nical-tactical demands of many sports disciplines,
such as basketball, handball volleyball, often in-
clude practices that require changes in the frontal
sagittal field of the brain, e. g., different types or
unique jumps are required for each specific type
of sport [34].

These different demands require adequate
preparation and a high amount of physical prep-
aration regarding the technical, tactical, basic,
and specific motor because, e. g., many different
jumping techniques exist depending on the type
of sport [52]. Previous authors and studies have
found a similar need for deliberate HR training in
other sports, but this is demonstrated here for
the first time in elite handball players. It is rec-
ommended that handball coaches implement in-
season HR training to enhance the performance
of their players. Potential neuromuscular expla-
nations of the observed gains merit further inves-
tigation [15]. The maximal rate of rise in muscle
force [rate of force development (RFD)] has im-
portant functional consequences as it determines
the force that can be generated in the early phase
of muscle contraction 0-200 ms [1]. Aerobic and

anerobic of young basketball players can be sig-
nificantly improved during the off-season using
only specialized basketball training performed
exclusively on the court [4]. It is well known that
traditional RT programs can produce desirable
results such as improved muscular strength and
local muscular endurance [24]. Maximal rate of
oxygen uptake is one of the most commonly
measured parameters in basic and physiological
sciences and it is frequently used to indicate
the cardio-respiratory fitness of an individual [17].

Explosive strength and agility are two com-
ponents of major importance in optimizing the
physical and technical potential of athletes play-
ing team sports games. Basketball, handball and
volleyball require players to perform technical
procedures in conditions of efficiency and adver-
sity in which strength, coordination and agility
are essential components for increasing efficiency
and sports performance. [9, 10, 19, 36].

In the study, we expected that physical
training in elite players would not show signifi-
cant differences in terms of explosive force and
agility. If differences are found, we want to iden-
tify which team sports games has the greatest
impact in terms of physical training, in the deve-
lopment of explicit strength and agility and im-
plicitly on sports performance. We consider that
the identification of these aspects of physical
training will determine the optimization of
the sports training process.

This study investigated the impact of specific
training on the explosive force and agility of
players during the preparatory phase of basket-
ball, handball and volleyball. The purpose of this
study was to notice the differences between
sports and improvements during the preparatory
phase and in the future to serve the coaches in
preparing better sports specific programs.

Materials and Methods

Participants

The research sample was chosen from stu-
dents of the University of Prishtina Faculty of
Physical Education and Sports that were in un-
dergraduate years I, II, III, and IV and in master’s
degree years I and II. The sample was split in three
groups. The first group was composed of 15 stu-
dents who were active basketball players in eight
different Super league teams during the 2017/18
sports season. The second group was composed of
15 students who were all active handball players
in eight different handball Super league teams
during the 2017/18 season. The third group in-
cluded 15 students who were active volleyball
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players in eight volleyball Super league teams
during the 2017/18 season. Inclusion criteria:
active athletes, active students, completion of
the training program, male, age 18-35. In total,
45 athletes participated, and all the athletes con-
sented to participation in this study as volunta-
ries. The research was conducted in accordance
with the ethics rules and the research standards
of the Declaration of Helsinki (1964) and its
amendments. All authors contributed equally to
this article.

Research Design

The research was conducted after the end of
the preparatory training phase for sports teams,
which lasted 45 days. Specifically, the changes in
the explosive force and agility were measured on
the 24", 25™ and 26™ of February in the Sports
Hall in the Physical Education and Sports Faculty
of University of Prishtina.

Seven motor tests were used to determine
the explosive force and agility: the Leonardo
Jumping Test (LEJUTE) (Jump for maximum
height), the Long Jump (LONJUM), the Seated
Medicine Ball Throw (SMEBTH), the 20-Meter
Speed Test (MSPT20), the Agility T-Test
(AGTTES), the Illinois Agility Test ILAGTE) and
the Hexagon Agility Test (HEAGTE). LEJUTE
was applied using Leonardo Mechanography
GRFP STD. Leonardo Mechanography measures
the dynamic ground reaction forces and calcu-
lates the center of mass related physical para-
meters, including acceleration, velocity, energy,
power, jumping height and stiffness or flexibility.
The LONJUM test was performed without shoes
from a hard platform to a karate mattress, where
the distance was measured in cm. The SMEBTH
test was performed by throwing a 3-kg medicine
ball from a seated position in a chair. The MSPT20,
AGTTES and ILAGTE were measured using
a photocells system (Brower Timing Systems).
The HEAGTE was conducted using a chronometer.

Statistical Analysis

The results from the measurements were
processed via basic statistical analysis using
the following parameters: minimal result (Min),
maximal result (Max), arithmetic average (X),
standard deviation (SD), the Skewness measure
of symmetry, and Kurtosis. Measure if data is
heavy-tailed or light-tailed compared to a normal
distribution is measured with Kurtosis. To deter-
mine the difference between the means of the three
independent groups, ANOVA analysis, and Post-
Hoc, Least Significant Difference LSD test were
used. The statistically significant choice for
the study was p < 0.05.

3. Results

Table 1 shows the basic statistical parame-
ters for 15 basketball players. For the LEJUTE,
the results have a symmetric spread, and the mean
leans towards the lower results (hypokurtic).
Additionally, most of the results are higher, and
the kurtosis curve is platykurtic. For the LONJUM
test, the results have a symmetric spread, and
the mean leans towards the lower results (hypo-
kurtic); additionally, most of the results are
higher, and the kurtosis curve is platykurtic.
For the SMEBTH test, the results have a symme-
tric spread and the mean leans towards the high
results (leptokurtic); additionally, most of the re-
sults are lower, and the Kurtosis curve is platy-
kurtic. For the MSPT20, the results have a sym-
metric spread, and the mean leans towards
the lower results (hypokurtic); additionally, most
of the results are higher and the kurtosis curve is
mesokurtic. For the AGTTES, the results have
a symmetric spread, and the mean leans towards
the low results (hypokurtic); additionally, most
of the results are higher and the Kurtosis curve is
mesokurtic.

Table 2 shows the basic statistic parameters
for 15 handball players. The results of the LEJUTE
had a symmetric spread, and the mean leans

Table 1
Basic statistical parameters for the basketball players
Test type N Min Max X SD Skewness Kurtosis
LEJUTE 15 56.00 75.00 67.00 5.57 —0.44 —-0.30
LONJUM 15 242.00 266.00 254.60 8.13 —0.22 —1.11
SMEBTH 15 6.80 8.16 7.46 0.48 0.28 —1.29
MSPT20 15 2.76 3.17 2.98 0.09 —0.67 1.97
AGTTES 15 9.00 10.26 9.69 0.31 —0.58 1.15
ILAGTE 15 14.99 16.65 15.69 0.49 0.56 -0.10
HEAGTE 15 6.65 8.57 7.68 0.73 —0.29 —1.80

Note. Here and in Tables 2, 3 N — number of subjects, Min — minimum, Max — maximum, X — average, SD —

standard deviation.
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Table 2
Basic statistical parameters for the handball players
Test type N Min Max X SD Skewness Kurtosis
LEJUTE 15 43.00 72.00 59.47 9.32 -0.36 —1.06
LONJUM 15 210.00 275.00 245.20 23.12 —0.30 —1.52
SMEBTH 15 5.00 7.80 6.45 0.89 —0.38 —0.92
MSPT20 15 2.88 3.20 2.99 0.09 0.97 0.82
AGTTES 15 9.24 10.26 9.66 0.28 0.54 0.23
ILAGTE 15 14.67 16.55 15.49 0.53 0.18 —0.47
HEAGTE 15 6.44 9.06 8.31 0.74 —1.81 2.95
Table 3
Basic statistical parameters for the volleyball players
Test types N Min Max X SD Skewness Kurtosis
LEJUTE 15 52.00 81.00 66.00 8.27 0.18 —0.46
LONJUM 15 225.00 278.00 248.27 18.01 0.45 —1.00
SMEBTH 15 5.30 7.15 6.33 0.64 —0.12 —-1.56
MSPT20 15 2.59 3.30 2.99 0.15 —0.74 4.32
AGTTES 15 9.55 11.78 10.55 0.58 1.00 1.39
ILAGTE 15 15.06 20.13 17.35 1.32 0.63 0.31
HEAGTE 15 7.70 12.52 10.31 1.56 —0.04 —1.04

towards the lower results (hypokurtic); additionally,
most of the results are higher, and the kurtosis
curve is platykurtic. For the ILAGTE, the results
have a symmetric spread, and the mean leans to-
wards the lower results (hypokurtic); additionally,
most of the results are higher, and the kurtosis
curve is platykurtic. In the HEAGTE, the results
have a symmetric spread, and that the mean leans
towards the lower results (hypokurtic); additionally,
most of the results are higher, and the kurtosis
curve is platykurtic.

For the LONJUM, the results have a symme-
tric spread, and the mean leans towards the lower
results (hypokurtic); additionally, most of the re-
sults are higher, and the kurtosis curve is platy-
kurtic. For the SMEBTH test, the results have
a symmetric spread and the mean leans towards
the higher results (Ieptokurtic); additionally, most
of the results are lower, and the kurtosis curve is
platykurtic. For the MSPT20, the results have
a symmetric spread, and the mean leans towards
the lower results (hypokurtic); additionally, most
of the results are higher, and the kurtosis curve is
mesokurtic. For the AGTTES, the results have
a symmetric spread, and the mean leans towards
the lower results (hypokurtic); additionally, most
of the results are higher, and the kurtosis curve is
mesokurtic.

For the HEAGTE, the results have a sym-
metric spread, and the mean leans towards
the lower results (hypokurtic); additionally, most
of the results are higher, and the kurtosis curve is

platykurtic. For the ILAGTE, the results have
a symmetric spread, and the mean leans towards
the lower results (hypokurtic); additionally, most
of the results are higher, and the kurtosis curve is
platykurtic.

Table 3 shows the basic statistic parameters
for the 15 volleyball players. For the LEJUTE,
the results have a symmetric spread, and the mean
leans towards the lower results (hypokurtic);
additionally, most of the results are higher, and
the kurtosis curve is platykurtic. In the LONJUM
test, the results have a symmetric spread, and
the mean leans towards the lower results (hypo-
kurtic); additionally, most of the results are higher,
and the kurtosis curve is platykurtic. In the same
line, for the SMEBTH test, the results have
a symmetric spread, and the mean leans towards
the higher results (leptokurtic); additionally, most
of the results are lower, and the kurtosis curve is
platykurtic. Also, for the MSPT20, the results
have a symmetric spread, and the mean leans to-
wards the lower results (hypokurtic); additionally,
most of the results are higher, and the kurtosis
curve is leptokurtic. For the AGTTES, the results
have a symmetric spread, and the mean leans to-
wards the lower results (hypokurtic); additionally,
most of the results are higher, and the kurtosis
curve is mesokurtic. For the ILAGTE, that results
have a symmetric spread, and the mean leans to-
wards the lower results (hypokurtic); additionally,
most of the results are higher, and the kurtosis
curve is platykurtic. For the HEAGTE, the results
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have a symmetric spread, and the mean leans to-
wards the lower results (hypokurtic); additionally,
most of the results are higher, and the kurtosis
curve is platykurtic.

Upon the ANOVA variance analysis (Table 4),
an important statistical difference between
the means for the basketball, handball and vol-
leyball groups was found for the five motor tests,
whereas for two of the tests, no significant dif-
ferences were found. Significant differences
were found for LEJUTE, SMEBTH, AGTTES,
ILAGTE, and HEAGTE. No significant statistical
differences were found for the LONJUM test or
for the MSPT20.

Table 5 shows the results of the multiple com-
parison analysis between the means for the basket-
ball, handball and volleyball teams. The results
show that for the LEJUTE, there was a difference
between basketballers and handballers because
the mean difference was +7.53. Additionally, the
mean difference was 5.53 cm between the vol-
leyballers and handballers. For the LONJUM

test, no significant statistical differences were
found between the different groups of athletes.
For the SMEBTH test, a difference was observed
between basketball and handball because the mean
difference was 101 cm. Additionally, the mean
difference was 113 cm between basketballers
and volleyballers. For the MSPT20, no signifi-
cant differences were found between the diffe-
rent groups when their means were compared.
For the AGTTES, the difference between basket-
ballers and volleyballers was —0.86 s and be-
tween handballers and volleyballers, the mean
difference was —0.89 s. For the ILAGTE, a diffe-
rence was found between basketballers and volley-
ballers because the mean difference was —1.65 s
and between handballers and volleyballers be-
cause their mean difference was —1.85 s. For
the HEAGTE, a difference was found between
basketballers and volleyballers because the mean
difference was —2.62 s, whereas there was also
a difference between handballers and volleybal-
lers because the mean difference was —2.0 s.

Table 4
Analysis of variance between basketball, handball, and volleyball players
ANOVA
Test types > df MS F p
LEJUTE 502.178 2 251.089 4.044 .025
LONJUM 689.378 2 344.689 1.118 .337
SMEBTH 11.555 2 5.777 12.079 .000
MSPT20 .001 2 .000 .024 977
AGTTES 7.765 2 3.883 23.189 .000
ILAGTE 31.124 2 15.562 20.703 .000
HEAGTE 56.553 2 28.277 24.052 .000

Note. Y. — sum of squares, df — degrees of freedom, MS — Mean Square, F — F test value, p — probability level.

Table 5
Multiple comparison analysis — Least Significant Difference LSD
CI
Test types Team sports MD SD p B UB
Basketball Handball 7.533" 2.877 012 1.726 13.339
Volleyball 1.000 2.877 730 —4.806 6.806
Basketball —7.533" 2.877 012 —13.339 —1.726
LEJUTE | Handball - =G 6.533 2.877 028 | 12.339 ~726
Vollevball Basketball —1.000 2.877 730 —6.806 4.806
Y Handball 6.533" 2.877 .028 7126 12.339
Basketball Handball 9.400 6.412 150 —3.540 22.340
Volleyball 6.333 6.412 329 —6.606 19.273
Basketball -9.400 6.412 150 —22.340 3.540
LONJUM | Handball - 150 i 3.066 6412 635 | _16.006 9.873
Vollevball Basketball —6.333 6.412 329 —19.273 6.606
Y Handball 3.066 6.412 .635 —9.873 16.006
148 Human. Sport. Medicine
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Table 5 (end)

CI
Test types Team sports MD SD P B UB
Basketbal | Handball L010° 252 .000 501 1.520
Volleyball 1.129 252 .000 619 1.639

Basketball 71,0107 252 000 | -1.520 —501

SMEBTH | Handball I 1 O 118 252 641 ~391 628
Volleyball | Basketball 11297 252 000 | -1.639 —619
Handball “118 252 641 —.628 391

Basketbal] | Handball —.006 041 874 —.090 077
Volleyball —.008 041 836 —.092 075

Basketball 1006 041 874 —077 .090

MSPT20 | Handball 100 o ~.002 041 962 —.086 082
Volleyball | Basketball 008 041 836 —075 092
Handball 002 041 962 —.082 086

Basketbal] | Handball 036 149 811 —265 337
Volleyball — 862 149 000 | -1l64 —561

Basketball —036 149 811 —337 265

AGTTES | Handball - 1700 v — 898 149 1000 ~1.200 —597
Volleyball | Basketball 862" 149 .000 561 1.164
Handball 898 149 1000 597 1.200

Basketball | Handball 204 316 523 —434 842
Volleyball ~1.653 316 000 | 2292 “1.014

Basketball — 204 316 523 —842 434

ILAGTE | Handball =00 0 ~1.857 316 1000 2496 “1218
Volleyball | Basketball 1.653" 316 1000 1.014 2.292
Handball 1.857 316 1000 1.218 2.496

Basketball | Handball —626_ 395 121 1425 172
Volleyball —2.628 395 000 | —3.427 ~1.829

Basketball 626 395 121 “172 1.425

HEAGTE | Handball 5 0 i 2.002° 395 1000 —2.801 ~1.203
Volleyball | Basketball 2.628" 395 1000 1.829 3.427
Handball 2.002 395 1000 1.203 2.801

Note. * The mean difference is significant at the 0.05 level; MD — mean difference, SD — standard deviation,
p — probability level, CI — 95% confidence level, LB — lower bound, UB — upper bound.

Discussion

It is known that sports results that are
achieved by elite athletes depend primarily on
motor skills. For this reason, quantitative changes
that are achieved in sports are due to training
programs that are specific to the sport. Based on
the results of this study we conclude that due to
the higher priority and importance given in
the preparatory phase from basketball clubs to
agility and explosive force training, the students
engaged in professional basketball clubs have
shown better results overall.

In team sports such as handball [12, 36],
the fitness of components such as speed and ex-
plosive force is of particular importance. A well-
planned program combining athletic training with
fitness as well as adding agility training leads to
improved physical and functional parameters in
athletes with regard to basketball players [46].

These well-planned programs, including physical
parameters such as strength and power, reduce
the risk of trauma to athletes.

A study at University of Alicante also came
to an interesting conclusion that there were very
slight differences in the level of agility among
the players in the four different sport games
[45].There is no consensus in the scientific litera-
ture on the use of a single battery of tests to as-
sess fitness in team sports, our proposal seems
valid finding significant differences between three
different disciplines [38]. The variable analysis
showed that the training programs for basketball,
volleyball, and handball increased the explosive
force and agility of the players. This increase was
more noticeable for basketball players.

The process of increasing agility occurs
when explosive force and speed are developed as
a precondition for improving balance and coordi-
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nation. Agility is primarily determined by good
knowledge of motor movements or a high level
of motor skill. Agility is a crucial factor of
aplayers in taking a fast, precise and accurate
decision [2]. In the chain of movement, a wrong
motor movement anywhere along the movement
chain often disables proper execution of the move
overall or upcoming moves. For these reasons,
agility must be practiced daily and during
the whole season to provoke instinctive reaction.
Scheduling agility, explosive force and speed
training includes “splitting” these into smaller
components and processing the components in
zones that are isolated from the game itself.
Training for these different abilities occurs via
communication with the brain in a similar man-
ner, the same energy sources, and common fac-
tors that depend on the individual ability levels
[26]. Developing these skills enables fast work
and explosive movement, and it is believed that
renowned athletes that have the skill of explosive
reaction have easier control of their bodies under
extreme conditions during competitions.

Although the players showed improvements
in physical parameters we are very aware that
this data should be looked at in a different pers-
pective including a control and intervention
group. It can also be noted as a weak point of this
study the low number of participants in this study.
This study also includes many direct tests that
give this study an advantage.

In their study [47] studied the effects of ex-
ercise training on agility performance in athletes.
The results of this study showed that in order to
improve muscular strength and athletic perfor-
mance, good exercise planning is needed through
complex agility exercises. The authors also sug-
gest that this exercise be combined with plyome-
tric and strength training.

We suggest in the future a study of a mix
training method aiming training physical compo-
nents including strength, speed, cardiorespiratory
fitness and power. Also the data obtained from
this study will be viewed and applied only to men
and not for women (seeing that only male gender
is included in the study).

The development of speed and agility is di-
rectly linked to nervous system factors and me-
chanisms of transmission of nerve impulses for
neuronal cells and functional structures, the terms
in the system and processes neuromuscular sti-
mulation should note to make plans and training
programs for the development of these capabili-
ties [30].

Influential biomotor capacity an exercise to

the components you want to upgrade cannot be
separated from the implementation plan and ex-
ercise program is good, true, and using a scien-
tific approach. High Intensity Interval Training
(HIIT) workout is prepared using a scientific ap-
proach and implemented very seriously. High
Intensity Interval Training (HIIT) effects on
the increasing Explosive Power, Speed, and
Agility [8, 28, 42].

The results of our study are closer to those
of previous research which have highlighted
the importance of explosive force and agility
in optimizing physical training and implicitly in
obtaining sports performance, but which have
been mainly focused on different others team
sports [20, 31, 40], and track and field [6, 22, 23,
25, 41]. But, the results of our study show com-
paratively how the explosive force and agility
show significant differences between three team
sports games in the context of a relatively unitary
physical training.

Strengths and limits. A major strength point
is the complexity of the information in the com-
parative study analyzed on the impact of explo-
sive force and agility in three team sports.
The results of the study allowed us to identify
the highest level of explosive force and agility of
basketball players against volleyball and hand-
ball. Highlighting the weight that explosive force
and agility have in the physical training process
with an impact on the efficiency of technical
training and sports performance. Among the limits
of the study we can highlight: the relatively small
number of participants for each team sports game;
analysis only of certain parameters of physical
training, namely explosive force and agility;
limited duration focused on the period of physical
training; non-analysis of the impact of the ana-
lyzed physical parameters on the technical per-
formances within the sports competitions.

Conclusions

As in every sport, the training plans for bas-
ketball, handball and volleyball during the prepa-
ratory phase are basic documents that describe
the process of sports preparation, their realization
and the results of the preparation. The training
process and preparation of athletes is optimized
so that during practice and games athletes do not
suffer from chaotic injuries.

The preparation can be successfully ma-
naged and regulated if there are a clear set of ob-
jectives, duties, cycles and time restrictions;
however, even if these are clearly set, the loads,
working methods, locations and training equip-
ment used may be different.
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The obtained results show that during
the preparatory phase in training sessions basket-
ball coaches focus heavily on explosive force and
agility development. In basketball, handball and
volleyball, only selected drills in the practice ses-
sion, a good intensity, and extensive practice
schedules that result in tiredness during the ses-
sions will lead to optimal preparation and devel-
opment of important anthropometric skills that
will result in top achievements.
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B KOHTeKCTe HACTOAIIETO NCCIEAOBAHHS N3YYalOCh BIUSHUE CHELHATN3UPOBAHHBIX TPEHU-
POBOK Ha B3pBIBHYIO CHJIy M JIOBKOCTh y OacKeTOOIMCTOB, TaHAOOJHMCTOB M BOJEHOOIMCTOB.
Lens: BEIBUTH PAa3IM4Us MEXIY BUAAMH CIIOPTA U PE3yJIbTATHBHOCTHIO TPEHUPOBOK HA IOIr0-
TOBUTEJILHOM 3Tarle U MocJe Hero, 4To0bl MOMOYb TPEHEPaM B YCOBEPILICHCTBOBAHUH CIIOPTUBHBIX
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nporpamm. MaTepuaJibl 1 MeTObl. B nccienoBaHuy MpUHSIIM y4acTHe CTYJCHThI (akyiabTeTa
¢$u3nyuecKoil KyabTypsl M criopTa [IpumITHHCKOro yHuBepcuteTa. BbutM COpMHUpPOBaHBI TpH
rpynnsl. B mepByro rpynmy Bouutu 15 cTymeHTOB — jaeHcTByrommx 0ackeTOOJMCTOB, BBICTY-
MArOIIMX 32 pa3Hble KoMaH bl B Cynepaure. Bropas rpynna cocrosiia u3 15 cryneHToB — aeict-
BYIOIINX TaHAOOJIMCTOB, a TPEThs TPpyINa OblIa MpeacTaBiieHa 15 cTyeHTaMu — JeHCTBYIOINMH
BoJeiibonmucramu. [ onpesneneHus B3pbIBHOW CHIIBI M JIOBKOCTH HCIIOJIB30BAJIOCH CEMb pa3-
JMYHBIX JBUTATEIBHBIX TECTOB: NPBDKKOBBI TECT C HCIIOIb30BAHWEM CIICIHAIN3UPOBAHHOMN
wratopmsl JIeoHAPO, MPEDKOK B JUIMHY, OpPOCOK MEIMIIMHCKOTO MsS4Ya CHJsl, TECT Ha pa3BUTHE
ckopoctr (20 M), Tect Ha moBKOCTh (T-TecT), nMHONUCKMIA TeCT Ha JIOBKOCTh, TECT HAa JOBKOCTH
«ecturpanuuk». Pe3yabTarbl. AHAIU3 MNEPEMEHHBIX M1OKa3all, YTO MPOIPaMMbl TPEHUPOBOK
o OackeT0oiTy, Boeib0Iy 1 TaHAOOTY CIIOCOOCTBOBAH YIYUIICHHUIO B3PBIBHOM CIUIBI U JIOBKO-
CTU y UTPOKOB. YIIy4lIEHHE JIOBKOCTH IPOMCXOAHUT 10 MEPE Pa3BUTHs B3PBIBHOM CUJIBL U CKOPO-
CTH, YTO B CBOIO OY€peilb CIIOCOOCTBYET YJIydlIeHHIO OanaHca 1 KoopAuHauuu. BeiBoasl. bia-
rogaps CrneuuajJavu3vupoBaHHBIM TPEHUPOBKAM, HAllpaBJICHHLIM Ha Pa3sBUTUC JIOBKOCTH U B3PbIB-
HOM CHJIBI, CTYJICHTBI, 3aHATHIE B MPO(ECCHOHATIBHBIX 0aCKeTOOIBHBIX KiTy0aX, MOKa3aliu camble
BBICOKHE PE3yJIbTaThI.

Kniouesvle cnoga: é3puvignas cuna, pasgumue JI08KOCMU, KOMAHOHbIE 6UObI CHOPMA, MeCH
HA I08KOCMb, NPLIJICOK, MPEHUPOBKA.
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