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DEAR GUESTS,
DEAR PARTICIPANTS OF THE INTERNATIONAL ACADEMIC CONFERENCE.

It.is a special pleasure,to welcome you to University of Prešov on the occasion
of the ceremonial opening of International Academic Conference on “Physical Ed-
ucation and Sport in the Third Millennium”.

I would like to extend my heart-felt welcome to distinguished participants from
abroad - Czech Republic, Poland and Hungary - in the metropolis of the Eastern-
Slovakia region - in Prešov, which is the third largest town in Slovakia. The history
of the town is longer than 750 years and the University of Prešov is the only aca-
demic institution renowned in the region. Although the date of its foundation is Jan-
uary 1 S‘ 1997, which is when it was established by National Council of Slovak
Republic after the separation from the Pavol Jozef Šafárik University in Košice, the
tradition of its historical roots is more than 40 - 50 years old.

There are 8 thousand students studying at 6 faculties: Philosophical, Humani-
ties and Natural Sciences, Pedagogical, Orthodox Theological, Greek-Catholic The-
ological and the Faculty of Nursing, the latter having been established in the
school year 2002/2003. This faculty was founded as the first of its kind in Slovakia
and it guarantees Bachelor degree studies in Nursing and Birth Assistance, which is
compatible with European Union requirements.

For the following period, the University of Prešov resolved to realise a gradual
transformation to a standard university with a portfolio of the following fields: ped-
agogical, philosophical, theological, natural scientific, managing, technical-
technological, physical-education and sporting, and nursing and social. Our strategy
is directed towards forming and operating an integrated and internally open struc-
ture of university and providing proper conditions for establishment of other facul-
ties Faculty of Management and Faculty of Physical Education and Sport.

The basic mission of our university is to develop and spread education and to-
guarantee deep understanding of academic research, which represents a way to ne-
whorizons in science and education.

Dear Guests,
Dear Participants of the International Academic Conference.
This verv International Academic Conference is one of the results of successful

development of international relationships of the Prešov University as a scientific-
research institution, and successful development of bilateral and multilateral inter-
national relationships.

I hope that this conference with international participation organized by the Preš-
ov University under the supervision of the International Scientific Society of Sport
Kinetics will bring a large deal of knowledge and trends in the field of science and
development of physical education and sport in the new millennium.

Let me wish you a fruitful discussion and pleasant and friendly atmosphere.
Welcome again.
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Krajina 6 – 12 rokov 13 – 16 rokov 17 – 18 rokov Spolu 
Švédsko 480 285 90 855 
Fínsko 540 302 64 906 
Izrael 540 360 180 1 080 
Nórsko 450 450 180 1 080 
���������	
���
 540 360 180 1 080 
Dánsko 585 360 180 1 125 
Holandsko 540 450 150 1 140 
Írsko 480 450 240 1 140 
Faerské ostrovy 550 400 200 1 150 
Litva 630 360 180 1 170 
Španielsko 600 400 200 1 200 
Belgicko 
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600 400 200 1 200 

�������������
 633 480 164 1 277 
Slovinsko 810 360 180 1 350 
Portugalsko 450 600 300 1 350 
Estónsko 810 360 180 1 350 
Nemecko 795 450 190 1 435 
Slovensko 810 450 180 1 440 
�
�
���� 810 495 180 1 485 
Luxembursko 900 450 150 1 500 
Belgicko 
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600 600 300 1 550 

Rakúsko 800 550 200 1 550 
������ 630 360 180 1 620 
��
 ��
���� 900 600 300 1 800 
Francúzsko 990 660 240 1 890 
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In the theory and practice of sport training, there are primary (global) and

secondary (local) problems. With the present stage of development of sport sci-
ences, it seems that global problems have already been solved, and only local
(marginal) ones remain unsettled. Is this point of view correct? No. It is far from
being true. Among issues of capital importance, and at the same time little rec-
ognised scientifically, is the interdependence of physical and co-ordination abil-
ities. It is not simple. The more so that up to now the attention of the researches
has been focusing mainly on the structure and determinants of physical abili-
ties [Zaciorski 1970]. A rather small fragment of these researches was devoted
to mutual relationships between strength, speed, and endurance [Wachowski
1981; Zaciorski 1969, 1970]. After all, when performing sport exercises, these
skills participate simultaneously, moreover, often in combination with numer-
ous co-ordination abilities.
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Another issue is related to the so-called inter-characteristics, i.e. abilities
composed of two or more abilities. The character of these is purely theoretical,
as “pure” single-composed abilities do not exist at all. Every ability is displayed
integrally together with one or more abilities. The jumping abilities are consid-
ered to be one of so called inter-features. For many years the popular believe
was that its components are: strength and speed. Researches proved [Komi,
Bosko 1978; Bobbert, Schenau 1988], that the third, equally important compo-
nent, according to some researchers even the most relevant one, is the harmoni-
sation of movements of particular body parts (Fig. 2). Some researchers [Dojla
1973; Starosta, Pionk 1993] included part of the jumping exercises (e.g. on one
foot), which demand a considerable participation of the ability to maintain bal-
ance, among co-ordination abilities.
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It is not clear why flexibility is considered a hybrid ability (complex) i.e. not
included in the co-ordination and physical ones [Raczek 1990; Gundlach 1970].
Probably because only its limited - static agility dimension was taken into con-
sideration. But this occurs extremely seldom. Much more often, especially in
sport movements, its dynamic dimension is observed, where apart from flexi-
bility also speed and strength is displayed, not to mention the numerous co-or-
dination features. Moreover, the amplitude of the movements, especially in the
technical-aesthetic disciplines must be accurately regulated and correctly dis-
tributed in time and space. This depends on various co-ordination ability com-
ponents (e.g. the ability to relax muscles).

It seems that most of the theoretical assumptions and ideas concerning phys-
ical abilities were formulated relying on their featuring in cyclic sports. In this
case the movements are less complex from the co-ordination point of view, there
is no need for simultaneous display of numerous abilities, and therefore they
are easier to be interpreted. The problem becomes more complex when acycli-
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cal movements are analysed. A revision is also necessary in the case of recom-
mendations of a gradual and virtually simultaneous development of particular
co-ordination abilities. In practice this theory has beenabandoned for a long time
now. It is known that the leading abilities of a competitor should be developed
most intensively, thanks to which the weaker abilities will also be improved,
especially if the process is accompanied by an intensive shaping of various co-
ordination abilities.

2. Co-ordination abilities
In comparison to the physical ones, the co-ordination abilities are much more

complex as well in the context of their defining as of their developing. Moreo-
ver, they have been under scientific penetration only for a short time now. So
far neither their macro-structure (numbers) nor their microstructure (internal
structure of each particular ability) has been defined. Only a general specifica-
tion of the underlying co-ordination abilities was carried out. According to some
authors (Fig. 3) there are five of them (for the purposes of school sport) [Hirtz
1985], seven [Blume 1981] (Fig. 4) or eleven [Starosta 1999] (Fig. 5). Proba-
bly even this figure can not fully describe the entire area, which could be de-
fined by co-ordination abilities. This indicates the complexity of the problem
and the attempts to grasp it entirely. The definitions given so far of the co-ordi-
nation abilities as well as their interdependence are not unambiguous. This has
been presented for five underlying co-ordination abilities [Hirtz 1985] (see Fig.
3). Not much is known about the effective methods of improving particular abil-
ities, although even here a considerable increase in information can be noticed
[Hirtz 1985; Hirtz et al.1994; Ljach 1989, 1995; Starosta 1995, 1999; Szopa
1989].
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An outstandingly important issue is the shaping of feelings in competitors,
which are specific for the sport disciplines they compete in e.g. the “water feel-
ing “ in swimming (Fig. 6), the “ball feeling” in football and volleyball players,
the “partner feeling” in the case of ice figure skating and sport dancing, the “op-
ponent feeling “ in martial arts. These specific feelings, difficult to examine and
define, are compositions of diverse co-ordination abilities. These compositions
may have an individual character. The level of this specific feeling has a great
impact on the success of a competitor in every sport discipline. The first research-
es in this domain revealed useful information [Jekulin 1935 - „water feeling” in
swimmers; Gagajewa 1976 - the „ball feeling” in football players]. Unfortunately
the continuation of this extremely important subject was undertaken only in
recent years [Blady et al. 1998; Starosta 1995, 1999; Starosta, Felbur 1998; Star-
osta, Helbik 1998; Starosta, Kordecka 1998]. The results of these researches may
considerably increase the efficiency of the training of the competitors with a
significant decrease of the training intensity. The defining of the structure, rules
and conditions of developing these specific feelings may modernise the current
system of sport training.
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3. The interdependence of co-ordination and physical abilities
Both abilities depend on each other. By developing one of them we indirectly

develop the other ones. But putting stress on the physical abilities might result
in an impairment of the development of the level of co-ordination ones. More-
over, it can even lower this level or further stop its development. The co-ordi-
nation abilities are more genetically conditioned. It is in fact by relying on their
level that one can find not only motor but also psychical abilities of the subject
and the efficiency of the functioning of his/her central nervous system. The
mutual interdependence of physical abilities is not fully known yet. We know
very little about the interdependence of co-ordination and physical abilities. Only
up to a limited extend were they subject of special researches. The four years
tests performed on the wrestlers of the Polish national team disclosed a great
complexity of relations between the results of tests performed, which evaluated
the level of physical and co-ordination abilities [Starosta et al. 1986] (Fig. 7).
Usually the problem of interdependence of physical and co-ordination abilities
was dealt with on the occasion of dealing with other problems.

Actually, the physical abilities were for many years considered the main is-
sue, so there was not much place left for co-ordination abilities. Some theoret-
ical concepts stood on the way too. The dominating one considered only the
physical abilities as measurable. Although even V.Zaciorski [1970] considered
the development of not only physical abilities as a must.
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H.Gundlach’s concept [1970] proposing an equal development of physical
and co-ordination abilities did not find approval among biomechanics, who re-
stricted movement abilities to the physical ones. That is why in the training pro-
grammes of some coaches only traces of training measures focusing on
co-ordination abilities could be found. Yet, in the everyday practice those coaches
were supposed to solve the problem of the equal development of both abilities,
and especially in the technically complex disciplines of sport. Such a state of
affairs was possible in some countries, including Poland, where there was no
concept regarding the correlation as far as these two kinds of movement abili-
ties were concerned. Many coaches, thanks to their long-term experience, were
able to settle the problem almost faultlessly. Basing on their experience, as well
on my own and other available sources, I have worked out discussion areas and
threats relating to the correlation of the development of co-ordination and phys-
ical abilities in the process of training (Table 1). This specific classification is
of indicatory character only, and may be considered as a material to some fur-
ther substantial discussion.

On its basis it is already now possible to formulate a few relevant methodo-
logical recommendations, which would facilitate the directing of the develop-
ment of movement abilities during sports training, especially of young athletes.
The developments of strength abilities and endurance abilities have a strong
mutually exclusive character. Their intensive and spiking development might
hinder or slow down the forming of almost all physical abilities (e.g. speed, jump-
ing abilities, flexibility) but predominantly almost all co-ordination abilities. The
awareness of this fact is particularly important in the case of conducting activ-
ities with children. It doesn’t mean, though, that in the training of children meas-
ures, which develop strength and endurance should be avoided. These means
should be applied very carefully and simultaneously with exercises forming
various co-ordination abilities. For instance after each set of strength exercises
it is necessary to apply exercises developing the ability to relaxation the mus-
cles, which have performed some work. Special attention in the development
of strength should be paid in the sensitive period i.e. between the age of 7 and
11. It is not recommended to develop the maximal force, which lowers the abil-
ity of portioning the force, i.e. displaying the optimal force (only the necessary
one). Such an optimisation of displaying force is called “force accuracy” [Rynk-
iewicz, Starosta 2000]. This is an example of a rational combination of co-ordi-
nation and physical abilities. This kind of accuracy is essential in almost every
sport discipline and is regarded as a symptom of a high level of sports master-
ing. Without this ability it is impossible to achieve a high result in javelin throw
or in weight lifting.
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Kind of motor abilities 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
 1. Speed  x ! 0 0 ! 0 0 0 0 0 0 0 0 0 ! 0 

Physical  2. Strength  X ? ! ! ! ! ! ! ! ! ! ! ! ! ! 
(fitness) 3. Endurance   x ! ! ! ! ! ! ! ! ! ! ! ! ! 
Abilities 4. Flexibility     x 0 ? ? 0 ? 0 ? 0 0 ? 0 0 

 5. Jumping      x 0 0 0 0 0 0 0 0 0 ? 0 

 6. Balance preservation      X 0 0 0 0 0 0 0 0 0 0 
 7. Kinesthetic movements differentation       x 0 0 0 0 0 0 0 0 0 
 8. Spatial and time orientation        x 0 0 0 0 0 0 0 0 
 9. Movements rhytmisation         x 0 0 0 0 0 0 0 

Coordination 10. Adequate speed reaction          x 0 0 0 0 0 0 
 11. Movements connection           X 0 0 0 0 0 

Abilities 12. Adaptation (transposition, combination)            X 0 0 0 0 
 13. Cooperation             x 0 0 0 
 14. Movement suggestiveness (expressiveness)              x 0 0 
 15. Muscles relaxation               x 0 
 16. Movements symmetrization                x 

A similar awareness is essential in developing endurance. Analogously to
the displaying of force, also in this case, a great effort of the entire organism is
necessary. The full restitution takes place after many hours (sometimes only after
48 hours). This requires the application of considerate training loads and suffi-
ciently long breaks between training. Particularly complicated is the forming of
endurance abilities in co-ordination complex disciplines. The development of
co-ordination abilities requires a high level of concentration, and thus to a large
extent burdens the central nervous system. It is therefore not advisable to apply
too many co-ordination exercises during one training unit.

4. Quantity proportions of physical and co-ordination abilities
in different fitness tests

Many authors consider motor abilities as physical ability. Without investi-
gating too far the meaning of such an idea, I checked the quantity proportions
taking place between physical abilities and co-ordination abilities in physical
fitness tests of various authors? I meant investigating the relations between the-
oretical assumptions (e.g. Gundlach’s concept 1970) and tests applied in prac-
tice. Thirty tests eleborated by various authors from different countries were
analysed (Fig. 8). In ten of them including from 3 to 7 motor tasks, co-ordina-
tion abilities were not considered; in the 16 tests evaluating from 2 to 7 features
only one attempt of co-ordination character was included and only in 5 tests co-
ordination abilities was represented twice (in this group was the EUROFIT). This
analysis shows the place and the rank of co-ordination abilities among motor
abilities. It may be stated then the notion of physical fitness in understood by
the majority of authors as various elements of psychical abilities. By carrying
out tests in such way do we get a full picture of motor abilities? The answer is
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plain. It means this problem also remains unsolved. In order to obtain a full pic-
ture of physical fitness of a individual it will be crucial to work out a new test,
adequate to the contemporary theories.
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1. In spite of the great number of publications on physical abilities the mu-

tual relations between them have not been explained yet. 2. The group of the
so-called inter-abilities includes jumping abilities. For many years it was thought
that their components are: strength and speed. More in-depth researches proved
that the third, equally important component, according to some researchers even
the most relevant one, is the harmonisation of movements of particular body
parts. 3. In comparison to the physical ones, the co-ordination abilities are much
more complex as well in the context of their defining as of developing them. So
far neither their macro-structure (numbers) nor their microstructure (internal
structure of each particular feature) has been defined. Only a general specifica-
tion of the underlying co-ordination abilities was carried out. According to dif-
ferent authors there are 5 to 11 of them. It is not sure weather this figure can not
fully describe the entire area, which could be defined by co-ordination abilities.
4. An outstandingly important issue is the shaping of feelings in competitors,
which are specific for the sport disciplines they compete in e.g. the “water feel-
ing “ in swimmers. These feelings could be defined as a kind of an extract of
integrated diverse co-ordination abilities. Their compositions may have an in-
dividual character. The level of these specific feelings has a great impact on the
success of a competitor in every sport discipline. 5. Not much is known about
the interrelationship of physical and co-ordination abilities. Only to a limited
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extent were they subject of researches. Thus, relying on the experiences of coach-
es, a hypothetical model of interdependence of these abilities together with ar-
eas of discussion and possible threats have been formulated as material for a
substantial discussion. 6. Most of the physical aptitude tests used, as well as tests
of general fitness of athletes, evaluate the level of physical abilities, not taking
into account at all or just to a limited extend, the co-ordination abilities. This
applies to most of the sport disciplines and is a proof of the gap that exists be-
tween the theoretical assumptions and the practice of physical education and
sport.
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Among issues of capital importance of sport training for the third millenni-
um, and at the same time little recognised scientifically is the relation between
physical and co-ordination abilities. Hence the aim of this work was to: 1. Point
to areas so far insufficiently penetrated as far as the interdependence of physi-
cal and co-ordination abilities. 2. Show discrepancies taking place between the-
ory and practice, as well as the ones within the theory of sport regarding the
interdependence between physical and co-ordination abilities. Among the main
methods the following were applied: review and critical analysis of available
publication, generalisation of the fragments of the results of researches of own
authorship and those of the co-partners, a set of general physical attempts for
wrestlers, test of maximal muscle strengths. The research material was composed
of competitors of various levels of advancements (n = 167). Not much is know
about the interrelationship of physical and co-ordination abilities. Only to a lim-
ited extent were they subject of researches. Thus, relying on the experiences of
coaches, a hypothetical model of interdependence of these abilities together with
areas of discussion and possible threats have been formulated as material for a
substantial discussion. Most of the physical aptitude tests used, as well as tests
of general fitness of athlete the level of physical abilities, not taking into ac-
count at all or just to limited extend, the co-ordination abilities. This applies to
most of the sport disciplines and is a proof of the gap that exists between the
theoretical assumptions and the practise of physical education and sport.

Key words: sport training, physical education, co-ordination abilities, phys-
ical abilities.
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Current trends in training on high class level require complex care. In de-
velopment of specific abilities is necessary to use new methods and ways, which
respects biochemistry of organism.

Monitoring of certain biochemical parameters for example lactate, urea, pH,
during one year cycle enable regulate training loads and choice of accurate ex-
ercise.
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Krvný LAKTÁT (mmol.l-1) 

6x150m 16,8 – 16,3 6 min 
4` po 3-tej 22,1  
4` po 6-tej 15,3 

200, 400, 300m 
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v 15` 19,95 

po 400m 

v 20` 16,88 
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v 20` 18,69 

po 300m 
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(sec) 
������������
v sérii (sec) 

Interval 
	��	����� 

Krvný LAKTÁT  
(m mol.l-1) 

6,60; 6,60; 6,66; 6,53; 
6,58 

6,59 

6,86; 6,82; 6,69; 6,62; 
6,68 

6,72 3x5x60m 

6,69; 6,65; 6,65; 6,70; 
6,71 

6,68 

2 min     
a  8 min 

8,20 
18,70 v 4` po sérii 
11,90 

9,70 na konci v 8` 
a v 12` 6,80 
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Contribution is aimed to describe some new possibilities of physical fitness
abilities development in high and top level sports.

Our empirical material mention at improvement of aerobic endurance by short
interval – short distance (50 m) loading 10/10 second in total volume up to 30
minutes. This method return the performance enhancement of long distance
runners experimental group in average about 2,1%.

Development of anaerobic lactate and alactate mechanisms are demonstrat-
ed by 3 sets of five 60 m repetitions with intensity above 95 % and rest 2 min-
utes among reps and 6 by sets. Decreasing of lactate level after 3rd set is probably
a result of reactivation of CP energetic system.

Next part is shooting at supramaximal or over-speed training in various types
of maximal running speed development. The special pulling reel mechanism
(speedy) was developed by special friction break and with added weight to an-
kles or chest achieve the most optimal loading to improve so called short range
elastic stiffness in natural sprint stride conditions.

At the end of our report are shown the special adaptation changes in strength
especially in power gain by strictly defined strength stimulus.
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Abstract
One of the most important reserves of improving technical and tactical prep-

aration as well as striving for high results is a purposeful training of coordina-
tion skills.

The following aspects have been discussed in the article:
y )����
)�
���������3����������
��(
)
	��

	����)�
���&� �)����X�#PY���

��
	)�3�(��l

y )����
����)���
���	���3�)����	
�����
����	���)��3��

	����)�
�������
	)�

�
��)�l

y )���)���������� ����
��3���	� ����������� ��

	����)�
���	���	�)�
�����)��

�?�)�(�
�� 
�3�V�)�	(�)	�����3l

y � �����3������
���& ��
�	��)����
���#P�)	�����3�
����
	)�3�(���� �?�	�l

y )����
(� �@�)?�
���

	����)�
�"�

 2(�"���)����)?"�	��)���)�	
� ���2	��3

�#P�)	�����3l

y �@�(� ���
���@�	������)��)���� 2�����)����
	(�)�
��
����	)��2 �	�(
)
	�V

�

	����)�
���&� �)����X������
	���)�)�
�"������)�)������ ��3"�������
�

	���)�
�"�(
)
	�����)�&� �)?"��&� �)?�)
��
��23�)��(

�(��)�"�	�?)�("

&� ����Yl

y �2��	
���
��
��)���	��
�
	����)�
���	���	�)�
��

��������
��������	

���

�������������������
��
������
�������������������


���
���
��������
��������

������������ �!��"##$%�&��'()�*��+'),-.��/00/%

123456��78(29:6-��+;23<��/00/==������
�����
��������>��!���������X!� ��"

����l�-�%"�����l�,���"��QD�"��QQD"�����l�,���"����2�"�,	��������QQQl��
	��


��"��QQ�l�=�(
���"��QQDl�/2	��"��QQQY���
��?���
�����������

�?���������

�����@���A��
�>�
@�����������������
���������A����
���
�����������

�������
���!���������
��?���
��
��������������
����

������������
�
�
�

����
�������
���?���B�C�D�?��"EF"#��
�%��

G����H���
��

����I��
�
�F



BQ

�
������������
������������!������A����
���
��������

�����?�F

>�����
�������������
��������

�������������!�A���������
���!�A���F

>�@����������@������
����
�����
����?�����
�I��
�?
@�����
���?��

�����J
���

������
����
���������

������������>
�>�������������

�!���
������������������������������

��������
�G	�!��������
����?�F


����������

������	
@�����
>���I��@�����?���>�����@���?���������

����


�?���
�I��@���
�������������������J?��I�����KI�������
?��


��

���+;23<��"##$��"##$2%� �!����?�������"###%���?�������/000%�L29MN2((�

"###%�L-9M4��"##O%�P5'N2-59��"###���?��=�


"#�$%�&'(#%)*+%%�����
������
?�����
��
��������!�����J
��@
����?���>�����@���
����������
�����
��
@�����


���?������������F

��

����

�*,"-%*#�%�$",./0�%11#"/.2*3%���Q���������
�������!������������


��?�H���
����!��>
��������
��IG�������
�����
��������
��������F

�����
����
�IG�
���
���
������
��
����?����>
���������
!���
���!

�

��@���?����!�!�����
���������
?������
���@�H���
��

����+;23<��"##$�

"##$2%�+;23<��7-6RS2;53��T2;r���"##E%�� �!����?�������"###%�+;23<�"##E%�7-F

6RS2;53��+;23<��"##E%�+;23<��U'V2:43486��W'92:��'�s���j�����"##$%� �!�����F

��������X
�?���/00/=��

��?��
��

����
���@������������

�"4'#5,*,0�%11#"/.2*3%��%�%��.(1'6/"3%"�
7��	.3+"&+%%�)..-/%3*+%.33.8.�1.2"-9"31,2.2*3%��2�1&.-,%230�

%8-*��%�"/%3.(.-1,2*��
������
���@���
���������� �!����?�������"###=���������
������


�J����������I�����	
��������������

�IK
@�

�
��������������!����>
F

�>�@�����?���>�����������
�K
����������������������!�����!���
?F

����������!�������"=������K�!�������
���!�������!�
�������

����������@

���>
�>���������
������

�����?���>�����G���?��������������
�����F

�
�I��@����?
��������


�
�����
��
@���
��������������

�����Y�!�J


�
K�G��������������?���>�����������
�K
���������������
������


�


>��
���
�
���������/=�������
�I
�������������J�
����������H����

���
������
?��?����!�
����
@���!���
�
����

:���*/*�%�%�$"1,.�)..-/%3*+%.33.;�&./8.,.2)%�2�1%1,"$"�/#%<
,"#53.;�,-"3%-.2)%�

Z������
���?��������?���>�����@���?�������������������!�����!��


?����������!�����
?
�����������B��Y
���
�������?�����
��

�?�
���

����������I������?
��!����	���������
>���I���������?���>���������?��F

�����%��
K
��
��
��
���@�������@���?�����
��!�?�
����
?�
�������I���F

�J
������?
��!����?�>���������
!���
�������������
�������?���������[�K�

����G?
������������G����������I����
�������?�������

�����

�

����
K��

�
K�
������
�
��
�%��������C��
��
�������?�������	
�����G�������H
F

�����
���
������
���������	
��
��������G����



C�

c����
���������
���
���������
���K
����K����������
?���������

���������
�����
���
?����������
��+;23<��"##$��"##$2%�&94\)4-5]��+;23<�

/000%� �!����?�������"###=�
�����
��

������������
����������C

���

���
������
?
�
��
���


��������	�G�����
>���I��G�����?���F

>�����G���?����������
?��?����!���?�����?��������������

����������!

��?������������
?���������������?�����
?�G	�
�������
�������"=�

=��
13.230"�&.#.6"3%��,-"3%-.2)%�	��2�1&.-,"�
B�"��^�
�������������
?�
����?
���I��������������I�������
�����F

�
�I��G�����I���
������������������G��
��!�?�
����
?��������I����"$�?�

D$�
�������


����_
J?����������������
�������
���
�
�����?��J��

���I�����
��J
��������������
�������!������������������������������I��

���������
���?������H����������������G?�G�����
���
�?������

G	�
�

�F

���?���
�I��
��
�
������������@���
�
�������G������!�?K
��
�������

��?
�I��!�����Y�����������������?���>�����
�������������

�D$�
����

���?��@���
������
��
�����������J�?�

�!�HAA
������L29MN2((��"###=�

���
�J��
��������������?���>�����@���
���������������
����F

�
?
�����������D��Y
���@��������@������������
������������
�����

�

���IK
���?!�?���?���������

�����������
�I�����������������������
�F

��
�����������
��@�C�����@�C�?���F������A�>��������!��Z?�������
������F

���
��������������?���>�����@���
����������
��G��H���
��

����I��!

��?��
�J?
��@�

B�/��^�
������������������C���
>�A��
���!�������I������?���
?����

�!�����K
��G��
�������������
�?���H��@�>
���A����
���
�����J�
���

����J�G���������
����
������
�I��
���������

B�B��Z�
�
?����I�����
������
�����`��
�������������
!������
�����

���������!�����!���
?����������!������������
����!��������������
���


����
���
?�
�����
���I������������������@��������������
��!�?�
�������I

��
�����������������
��
���I������?��������I��!������������@�����
?���F

�
�I������H���?
���I��[�������$���
?�����
���
�?
�I���
�
?�����

��
�������������������
��
�������K��I�����������I����
�
����
��G��

����������
��G��
��

�?�
����������
?�GG���
�
?I�����?��?����
���

���������J
���?���������@���
�
����a����������?������������?���?��F

�I��@����A��I����������

�������K�!�?����J
��@�
�J
���
������?�F

�I������
?����
�I����I�����
������
����
�J
�����I������@��������?����


����

����������������b

�����
��������I������?���>����������J����I=�

���?
@����G	�
������?
�I��
����H��!�����������
@�

B�D��Y��

��

�
�?�����
�����������A����
���
�����J�
����?��J��

���I��
!���
����������I�������
�������
�?���
!���
����������I�����F

������I����c���������������
������J�������G?��I�����
������
����?
F

�
@�����?��������



C�

B�$��Y��

��

�
�A����
���
�����J�
����?��J�����?�����I�������


������
������������������������
�����
�
�	
���
�����������K
��


�?��@������
�
�������������������
��I��@�?
��
�I��������������?�

��������������
��������G���������
���������@��������
���������K
���

������������!������?����

�
��������I��

�
�����J�
����?��J��

��
?b�����I�������

������

�������
���
���������������������������


������?���>�����@����J������

B�d������?���>���������

��
���
�����J�
�����
��

�?�
�������
���I

������?���>���������

����J��
�����H��
����I���HAA
��������I�������F

�������

��?����
������������e��A
�I��"#O$%� �!�"#E#%�L29MN2((��"###=�

Y��
�
��G�L29MN2((��"###=��H�������������
?�
����������I�����
���

���?������?��������

��������������
����

����J��
�������?���>�����


����K
����?��J
������
�������������?��IK
���������I��!�f�����g����H��


�����
�����?���>�����G���
�����������H��@���
�
����
��

�?�
���

��
������I����
����I�������?��������
����I���K���������?�

B�O��Z���
��I��@���
���������@�HAA
���?������
�������?���
������

����J�
����������J�
��G�����
�
��������K�
�����!�����?���>������

���?����I������J��
��G������������������
���������!�������@�G��!��

�����A�>��������!�����
�������������������+;23<��7-6RS2;53��>��r���"##E=�

���������IK�����
������
����
�
����
����?
�J���G��������>��������
F

�
����������K
��������?���>�����@����J����������J�
��@���
�����F

����
����
��!�?�
�
�������>���

J?������J�
���
�������@�����F

?���>�����@����J�����������
�
!�?
����?�����H�������?����������

��
�
?��@�����

�������@�H����������������
���
�������������������

���

��
��������K�
�
�������?���@������@����

�
���@�����?���>�����@

���J�����������
	
�
�J���������I�������?������
�G��!�����
����������

�������
�����J
��
�����
�����
���

�

�
�������K
���������A�>�����F

���!�������

����

Y��
�
��G�Y����������h�������@��"##/=����>
������
�K
����������

�����!��������
��
����@���

�HAA
�����������
������
�����?�����J����I

?��J
��@����
��
������?�������
�O$F#0�i����
����
��I�������������j�F

?������������
�I����
������@��D0Fd0�i����
����
��I�����������=��

�

�
���@��d0FO0�i����
����
��I�����������=�����?���>�����@����J���F

���?����������HAA
�����������?������
�G��!�������

�����a�������

���

������@������A���>�������
�������@������

�
��
��������
���
F

�������������
�����������J
���������
?
�������
��������������!���
���
�

��������
�������������
�I�����!�����
���

������
���
���
������G?
�����������I������������J�
��@����?���@=

�����@�����?���>�����@����J�������������������������I����

���
��!

������>�������
������
�������

����������!���?�����������������/=�����

���
��
���������
?
���!��������>
�/�?����!�����

�
������������A���F



C�

>�������������

�IK�
������b

�����J�
��@������@���tzZO:Z@�����?���F

>�����@����J�����������
����
������B0FD0���B$FD$�i����������
�"0F"/��
�

?��$F"0���B0FD0�i��������A�>��������!�����
�������������������
�"#FB0

�
��������K
�������
����
������
������
�������>
�����?���@�������@��


����
��I��@����J������C���"0F/0���0F$�i�?��D0F$0���"$F/0�i�

B�E��k���
�I����I���������������?��J��
�I����I����
���������?�!�

���������I������������?���>�����!�����J�
��@������������������

�
!���
���!��

��@������������?�>�����@���������
���@���?��������

�����
���@�����������������K�
��������
�	IG�?�����������J�
�������

�������������J
�������������������?���>�����!������?�>�����!

����������
@�������J
��������������������������G	�!�������J�
������!

��
�
������������
�����������
��
@���?����!�A�����������

��?���
�I���F

�����������
���
�
��������������I�������������
����������J�
���

���
��
������K�����!���
?
��!������������?
����!�?��
@��
���?��?�

�
����I��!�
������[����

�������J�
���������
�	IG�������!���
����F

G������������������?�AA
�
�>�������G�����

�����?��J
��@�����
�F

��������G����
���������G�?���������?
����!�?��
@��
���?��?���
F

����I��!��
���?��������J�
��������?
@����G	�
�����������������������F

������G���������G	�
�����?����


���
��������
��������
>���I��@

��������������
�����?���I�������
����I��!�?
��������
���?�?���
����I��!


������+;23<��"##$=�

`��
��������I�����?���>�����!�����J�
��@������
�!������!�H����!

��
������������?���������
!����F������
���!��

��@�
���
��
�������
F

������
�
�	
���
���������@�����
?�
@��a������A�>��������!�����
F

�������������
��������I�����!�����J�
��@�?��J����������I�O$F#0�i���


����
��I��@��c�����
��
����
��HAA
������@��������I�������
����
��!

������
���������?�
��!���K�
���������?�������
��I��@��
����>���?����F

�
�I��@�?
��
�I������

`��
��������?�!�������
�
!�?
�����?���������?���>������������F

J�
������?����
��
�����������������I�����	
�����I��
�I
���
���IK�
�

C��
����I����
���?�C�����?���I���?�������������������
�������
���
���

�������������?�!������������
��������?���>�����!�����J�
��@�����
F

��������
�����������������������
?
�����������B�

B�#����J��
�����J
��
�����?���>�����@���
��������C�����

�F

���
���
������I������
���
>���I��!�����?���>�����!�����J�
��@����F

�����
���!�����������
���J�
@K�!����?���?���������?�� �������

���
���I���
���?������
?�����@�� �!��"##$��/00/%� �!����?�������"###%� �!�

�����������X
�?���/00/%���?�������/000���?��=���?
�
�����������
?�	�!

�����������������������
��HAA
��������I����
������
�I��@�?
��
�I���F

���������

������

��
����

����
?�
����

���I������
�
����H���
������

��
>���������������
������?
�I��!����������
����
��A�����
�����?���




C�

� �!��"##$��/00/=�������J
���
?����������!����?�������/000=��������G��


�����?���������?����������������
���c����>
�����
���
�?�������������F

���I����J
���H���
��

����I��
������
?������
����������
��G��
?�	�!

����?���>�����!�A����������?����!���?�!��������� �!��/00/%���?������

/000%� �!�������������X
�?���/00/���?��=�

B�"0�����./"�,-"3%-.2.)�1&.-,1$"3.2������
��������������������
��
?�
����
?��
�������I���

��?������?
@������������!�A���������
���


A���>������������
����������

�����l
�I��?
����������������
�>
������
�


�

��
���
���
���
������
������
��
�����I��
���
���
����H��!�A�F

��>�@���������I����

�����
�
����������A��
�>�����������I����������I

�
����������������>���>�G����
�������G���
��I����������������
����

��
����������
�K�
���������������


���������������������
�
�I


�K
���!������@�

B�""��
/3*�%4�8#*230��$",./%�"1)%��&-.(#"$�)..-/%3*+%.33.;
,-"3%-.2)%�C�H�������
��I��
����
����
�������J
���
����?
@����
=
����?���>�����!�����J�
��@���������
���!�����������
�����������F

J�
���
�������G	�
�������
���
�J��
����?�>�����
�����
��
����


����������������������
��������
�������������I���������I����!����
��F

���=��Y����������������
�
?���
��
������
�
��
����������?�����������F

����H��!�����J�
��@�

B�"/����,.�)%�4-"3%��1,-*,"8%%�,-"3%-.2)%�	�������
������?
����

��G��K
���
��������
����J�������I��
��������
��������

�������������
=

�
���?�����������H��!�����������
@�������J
����������
�����?���?��F

�I��
�����
��������!��������
�����������
���
�����
?�������� �!��"##0=

���
���I�����?����!���
��!��L-9M4��"#E$%�123456��78(29:6-��+;23<��/00/��

?��=����?
�
�I����G�������������

�������������@��
���?�?���>
�
�����F

��
�����������������
���
�J��!����C������������$�?��O��
�%���O�?��""F"/

�
��>
�
�������
�������
��������?�
�������@���������
�����HAA
��%���"DF

"$�?��"OF"E�����"/F"B�?��"DF"$��
��HAA
������?
@�������������
���

�
����I���

�IK�
���

����
���!�?��!�������!��Z?������
����������@

���
�J?��I����������
�"OF"E��
����
���	�
�������>
�������K
����������

���@�
@�

�
�
����!������!����J������I�������I����

������

���I����F

��
�����G	�
���
?�������

��?����
��������H��!�����������
@�

B�"B��Z?��
������J�
@K�!��
��
�����C�

��?��
���!�����J
��@

��
���������������
�����!��������
�����
��
����
������>����mM29R:M2�

"##0%� �!����?�������"###���?��=�

�

��
������A��n��mM29R:M2��"##0=�
���������

������


������G

��?��������������

���������!���?�������������
�!������������������

�
��=��������G�����
������

��������K��
��
�����?���>����������
�JF

����
@����?����


�����
!���
���!����
!����F������
���!��

��@�����F

J��

�����^���@���?!�?�����
�������J
��
�
���
�����K
�������������@



CB

��?����������

��
����

������������


������@��������


������@

�����?���>�����@=���
������
�������

�����������!�H����!����������@

��?�����������������!���?�!����������
��
��?��I�
@K�!�����J?
��@��

����
?�����@�

��	�>?����
������I
�����J?
����
��
�����C�

��?������
���
���

��?��
���


����J
����������������������

���������


�?���
�I��@���
��������

a���������?
�I��
����
����?��I�
@K�!�������!�������������?����

����	�
��
�
?����������@���������@�

�%,"-*,'-*
�� !� ������X����Y���
)
	���I�2%������V��	��

��$��B���C��

�� -�%�,��X����Y��=�
	)
j���	��	�j��( 
�6���3?(���)

���	��

��V��D����

B� &]2:2'59�&�W���P-5V59�+���"###=��URR9)-(2M-R(:M92-(-(.�-N�*2:65MV2]]��+5-:M'(.:F

:oR9M��d��D/FD$�

B� ]	�r���� �]�"�+�����'��X����Y�����*������)�
j����
��)�j?�)	����32��>��N&�vj���

��t��'�	���j�"�#[$"�C��D��

C� a�	)(����#��X�QQQY��P2�&� �2�3���	��

	����)�
���-O��3���)����8���#�a�	)(���"

a��0����
j��$�
	)�
�	�)�����V�$�
	)��	 �&����/�� ����/	�����3�(�)�
�������]	2��

� �3����-	���)��)�$������"�������B��

�� a�	)(����#��X�QQQY��P2�&� �2�3���	��

	����)�
���-O��3���)����8���#�a�	)(���"

a��0����
j��$�
	)�
�	�)�����V�$�
	)��	 �&����/�� ����/	�����3�(�)�
�������]	2��

� �3����-	���)��)�$������"��QQQ����$������B��

�� a�	)�����X�QDCY��,

	����)�
��-O��3���)����(�$��2 ��
	)��7
 ��2���'�����"�!�	�

 ���

D� a�	)�����X�QQ�Y��,

	����)�
��)	�����3��8���$����&� �]�"�a�		����"�!
	���P�

Xa	�3�Y��/	�����3�j����������)��+���)2�3��/	�����3��'�))��(����!�	 ������$���C�

����

Q� ,����0��X�QD�Y��=)	2�)2	���
�?&
j6������
��
�)�����	2%�
�)�����)
����6� ��)�

/	���	"�%�Q"������

��� ,����0��X�QQDY����
� 
�(��)�
���
�
	����)�
��P&� �)���������
	)�3�(�����

��

(��)�#

	����)�
�����/��(�$�
	)�]�(���������	)�� �P	)���T���&?�0�$��
j���"

'�$)�	
�)���V�!��*���
� ����"����B����

��� ,����0��X����Y��=�
	)
j����)	
�
(
)
	�����!	�)�� �
���V���Q���

��� ,����0�"����2����"�,	�������P��X�QQQY�����3�
�)�����

	����%�?������
��
�)��

�	��

��V�C����

��� +�����7��X����Y��$� ��)��������)��
���

	����)�
��)	�����3������ 
�3�V�)�	(��?��

)�(�
���	���	�)�
��
��&����)&�  �� �?�	���T�2��)�
�����?���� �/	�����3��$�
	)�

+�)�2������P����(?�
����?���� �T�2��)�
���V�R��XB�Y��V����B�B��

�B� +�����'��X�QQCY�������

	����)�
��7
	&�	��)2�3�����$�
	) �	���������$�
	)�����

 �����	���������)����$����������$�
	)��/��(�]�(����T���0�!�	3��	��8��)?)2)

'?��
j�����-��?����3
���$�
	)2��!��*���
� ����"��B���CB�



CC

�C� +�����'��X�QQCY����������
3N ��3
��������� ��3
��	�?3
)
j������

	�?���?��

��3
�j�)	����32���
	)
j?(����������(*
����p?��P�)2� ����	
& �(?���
	)2������

�����(*
����p?����)�	��*?���2�
j���8��)?)2)�$�
	)2��'�	���j�"���������

��� +�����'��X�QQDY����)	
 
3��� �!�����
��)���#
�)	
 �
��#

	����)�
��
��P)� �)��

���/��(�$�
	)����

�(��)�#

	����)�
�����/��(�$�
	)�]�(���������	)�� �P	)��

4����0�$��
j���"�'�$)�	
�)���!��*���
� �����X�
 ���Y��$�D��D��

��� +�����'�"�,2&�����?��P�"�02	���]�"�'�s���j����>��X�QQCY��,	?)�	�����(�)
�?


���?��

	�?���?��?�����
 �
s���j��
��?�Nj����#�?������j�	2��2�r��������

)?j�
sv�j� �����
	)
j���j��
��?�Nj����4����8�4?32*���,�)
j���"��C�D��

�D� +�����'�"����
*�����,�"�>��r��P��X�QQDY���>*
p
�
sv��

	�?���?���"�j�3 q���

��)���?j�
sv�s	
��Nj�)	����3
j?���j��
��?�Nj����$�
	)�'?��?�
j?"����"

�D����

�Q +2�j�3�]��2���!��X����Y��Xa�	�2�3�&�	Y�,

	����)�
��-O��3���)���V��

	�����

)�
��,
(��)�����;��
��,���� ��V�,���� ��V�������

��� ���
*�����,�"�+�����'��X�QQDY��/���8�� 2�����
��T@�	������j�)��a�3��#

	���

��)�
�� �#
(� �@�)?�
��)��� �
� �
��/������� ����  �"�]�(��T����)�
���������

8��	�����
���
)
	�P&� �)������

�(��)�#

	����)�
�����/��(�$�
	)�]�(������

��	)�� �P	)���4����0�$��
j���"�'�$)�	
�)���!��*���
� �����X�
 ���Y"���C�����

��� �
	�
���4��X�QQ�Y���?��(����	
%�?����(�����
�?&
jW������
��
�)���/� �

7W����=�
	)��R��"�$������

��� R�2(���	�P��X�QQQY��,

	����)�
���P��
	2�3��	
�� �2���,

	����)�
��)	�����3�

]	2�� �3����P�� ?��"���)
�����,. ��

��� 4������0�"��?��	����'�"�+�����'��X����Y��,��)�*)
j����������3�
�
j������
�


	�?���?��?�����
 �
s���(
)
	?���?�����
�	q������� ����2��?��� �"�)	���	Nj

���)2���)Nj��P'-"�,�)
j�����V�������

�B� =�(
����0��X�QQDY��a
j�)
��(�	

��)��������)�
�)?�
�����  ����
� 
�(��)����?
�

2�3�3�	 �

  �?&�  �� �?�	����

�(��)�#

	����)�
�����/��(�$�
	)�]�(������

��	)�� �P	)���T���&?�0�$��
j���"�'�$)�	
�)���V�!��*���
� ����"�����������

�C� $)�	
�)��'��X�QQ�Y��$?(�)	�������?(�)	���	2��Nj�j�)	����32���
	)
j?(��8��)?�

)2)�$�
	)2"�'�	���j���V�������

��� /2	������X�QQQY��/� ���6�
6
������
�?&
jd�
?�
��
�F���)��( ������
���
 ��I�



��2���	��

��V�������

���  �!���`���"#E#=������?���>�����
�������������K���I�������Y���
��

_������C�"d0���

/E�  �!���`���"##$=������?���>������C�?�����
�I��
����
�K
���������
��

A����
���
�������������������
������������
������H���
��

����I��


����
?��������^
�������������A�������I����""��"d�C�/D�

/#�  �!���`�������������j���X
�?������/00/=����
>�A��
���
�����?���>�����


��������������������
��@��������������������������!�?����J
��@�A�F

�����������^
����������������A����
���@����I������P�D��C�m�/"F/$�

B0�  �!���`�������������j���X
�?������/00/=�����������F?�����
�I��
��
���

?����>
������
>�A��
���!�����?���>�����!�����������
@�A�����������

^
����������������A����
���@����I������F�P�E��C�m�$"F$D�



C�

B"�  �!����`�����?������p���"###=��Z����>
�>��!����?���!��

��
����������!

����J
���!�����?���>�����@���?���������������
��^
�������������A���

���I���$��D0�C�Dd�

B/� Y����������[���h����R���_�_���"##/=������?���>���������

����_
��?���



����
�K
�����������������B��a�
����

���������
���q`e�����
��

BB� ��?������p���/000=��^
��
�����C�

��?��
���
����������
�������������F

����������?���>�����!�����������
@�����������!�
?����������!����

���

�
���H����?���������������=��C�k����������������
���
��@���
�
��

?�����
?�������C�_��C�DO/���

BD� e��A
�I��������"#O$=��a�����
��
�?��J
���
���������
��e�����I������

�������C�/0E���

#��������@��"�
���#��
�����������
8�������
���
����@�������&������"�����
�
������"����������

�B3')E)���)3.A



#��&��"���&��

���# 

����?�
�

�D?����
�#

�JEE3�I
One of the most important reserves of improving technical and tactical prep-

aration as well as striving for high results is a purposeful training of coordina-
tion skills. From analyses of literature sources it is evident that significant
material proving importance of coordination skills has been compiled, terms and
concepts characterizing coordination sphere of the players have been present-
ed, the most significant coordination skills influencing speed and quality of learn-
ing technical and tactical actions which predetermine successful performance
at the competition have been defined.

However, a standpoint to the coordination training in the preparation of play-
ers is not homogeneous, there are not many experimental works which would
define efficiency of coordination training varients and efficiency of physical
exercises which are applied to develop volume, intensity and complexity of
coordination skills.

The accumulated research on developing coordination skills and their con-
trol are not given enough attention in theoretical and methodical sources of sport.
Consequently, they are not applied in practice.

Materials and research methods: the analysis of references in literature, the
method of experts’ evaluation, survey, questionnaire, computer and motor tests
for the evaluation of CMA, technical skills and indices of the effectiveness in
sports contest, pedagogical experiment, mathematical and statistical methods
have been used.
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Article deals with the prognosis of performance at acrobatic jumps in sport
gymnastics based on biomechanical analyses of the leg rebound technique and
study of ability of gymnasts to use dynamic power of legs for jumping. The
above-mentioned issue is presented on bent somersault backwards.

We compare kinematical and dynamic parameters of rebound technique and
kinetics of the whole jumps with exemplary performance between two gymnasts
from Prešov.

We agree with the authors (Smolevskej, V.M. – Gaverdovskij, J.K. 1999)
who set aside 4 typical stages of rebound. We came to the conclusion that the
higher physical and technical level of the gymnast, the less emphasized depre-
ciating and performance stage of the rebound. The results enable to prognosti-
cate and predict the performance based on the biomechanical analyses of the
leg rebound technique and kinematics of the whole acrobatic jump.
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Diversity of training methods in the team games seems to be of a great sig-

nificance, if we consider increasing competitiveness of teams on the international
arena. Starosta (1988) analyzed the problem in the range of symmetrization of
shots at the goal. He and his  partners continued the research of analyzing the
highest in rank football matches in the subsequent years (Starosta, Bergier 1991,
1992, 1993, 1994). This issue requires constant monitoring in order to indicate
tendencies in the last decades.
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The material was based on the observation of 1/8 world cup final meetings

in 2002 as well as the performance of 218 football players  was analyzed. The
applied method was an observation sheet (Picture 1) onto which video material
was coded with the aim to show symmetry or asymmetry of shots at the goal.
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After 180 shots had been analyzed (Table 1) it was possible to state that the

right leg shots were the dominant ones - 59%, vs. 41%  of the left leg shots.
Such a conclusion is confirmed by other researchers’ findings. Yet, it should be
noticed that at this world cup the football players presented a different domi-
nance of limbs.
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Number of shots performed  

% nr National team 
Right leg  

 
Left leg 

 Right leg Left leg 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 

Germany  
Paraguay 
England 
Denmark 
Senegal 
Sweden 
Spain 
Ireland 
USA 
Mexico 
Brazil 
Belgium 
Japan 
Turkey 
South Korea 
Italy 

10 
8 
5 
6 

13 (4) 
8 (1) 
4 (4) 
9 (2) 

4 
6 
5 
7 
4 
3 

8 (3) 
6 (1) 

4 
3 
1 
5 

4 (1) 
4 
5 

8(3) 
3 
5 
9 
5 
4 
3 
3 

8(1) 

71,4 
72,7 
83,3 
54,5 
76,5 
66,7 
44,4 
53 

57,1 
54,5 
35,7 
58,3 
50 
50 

72,7 
42,9 

28,6 
27,3 
16,7 
45,5 
23,5 
33,3 
55,6 
47 

42,9 
45,5 
64,3 
41,7 
50 
50 

27,3 
57,1 

Total  106 74 - -  
Average ( included 

the extra time) 
6,6 4,6 59 41 

English football players dominated if we consider the right leg shots  - 83,3 %,
as well as South Korean players – 72,7%, Paraguay ones –72,7 and German ones
– 71,4 %. On the contrary , the Brazilians –64,3 % , the Spanish – 55,6 % and
the Italians – 57,1% presented the left leg shot dominance. The players of two
teams – Turkey and Japan  showed a total symmetry of their shooting abilities:
50 % shots with the left leg and 50 % shots with the right leg.

If we consider the various symmetrization of the shooting performances we
should underline that the highest percentage of asymmetrization with the left
leg was present among the world champions – the Brazilian team.

When a more precise analysis of football players’ preparation was conduct-
ed , it revealed that those who performed shots with the left and the right leg as
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contrasted with asymmetrical ones (one leading leg) constituted a majority – 80%
with a bigger number of those who perform shots with the right leg (Table 2).

Players’ characteristic of a symmetrical preparation i.e. performing with both
legs constituted only 20% of all players. The highest values of one leading leg
performance was observed among the following teams : Brazil – 60%, Spain –
57,2%. It should be also noticed that Spanish and Brazilian players confirmed
,in the precise analysis, earlier indicated dominance of the left leg in the total
amount of shots. (Table 2).
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Number of performed shots ( included the extra time) 

Only right 
leg 

Only left leg 
 RL+LL Nr National team 

total % total % total % 

Number of 
players 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 

Germany  
Paraguay 
England 
Denmark 
Senegal 
Sweden 
Spain 
Ireland 
USA 
Mexico 
Brasil 
Belgium 
Japan 
Turkey 
South Korea 
Italy 

5 
4 
2 
3 
3 
5 
3 
2 
3 
4 
1 
1 
3 
2 
3 
3 

62,5 
57,1 
66,7 
42,8 
42,8 
55,6 
42,8 
28,6 
50 
50 
20 
20 
60 
50 
60 

42,8 

2 
2 
- 
3 
- 
4 
4 
3 
3 
2 
3 
- 
2 
2 
1 
2 

25 
28,6 

- 
42,8 

- 
44,4 
57,2 
42,8 
50 
25 
60 
- 

40 
50 
20 

28,6 

1 
1 
1 
1 
4 
- 
- 
2 
- 
2 
1 
4 
- 
- 
1 
2 

12,5 
14,3 
33,3 
14,4 
57,2 

- 
- 

28,6 
- 

25 
20 
80 
- 
- 

20 
28,6 

8 
7 
3 
7 
7 
9 
7 
7 
6 
8 
5 
5 
5 
4 
5 
7 

Total  47 33 20 100  

Average 2,94 2,06 1,25 6,25 

The place of a shot performance when divided into a left and a right zones
of the sports field shows nearly an identical symmetry of performance (Table
3). The left zone – 50,7 %, the right one – 49,3 %. It is characteristic that the
shots with the left leg were performed from the left zone of the sports field –
61,7 % and shots with the right leg from the right zone of the field –79,8 %.
The lowest observed value were the shots performed by the right leg from the
left zone of the sports field into the right sector of the goal – 6,7 % , and the
shots with the left leg into the left sector of the goal from the right zone of the
field – 10,3%. The number of the accurate shots with the right and the left leg is
approximate and is respectively – 56,5 % and 43,5 %.
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Goal sector 

Left Right 

 
Field sphere 

LL RL LL RL. 

Total % 

Left 
% 

15(2) 
38,4 

11(1) 
28,2 

7 
23,3 

2 
6,7 

35(3) 
50,7 

Right  
% 

4 
10,3 

9(1) 
23,1 

4 
13,3 

17(4) 
56,7 

34(5) 
49,3 

Total % 
19(2) 
27,5 

20(2) 
29,0 

11 
16,0 

19(4) 
27,5 

69(8) 
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Goal sector 
Left right Sports field zone 

L1 SL1 L2 SL2 P1 SP1 P2 SP2 
Total 

Shots 
5 
- 

5,7* 

13 
 - 
14,7 

14(4)** 
- 

15,9 

16(2) 
- 

18,2 

6(1) 
- 

6,8 

7(1) 
- 

7,9 

13(2) 
- 

14,8 

14(2) 
- 

15,9 
88(12) 

Goals 
1 
- 

5,9 

1 
- 

5,9 

6(1) 
- 

35,3 

1 
- 

5,9 

1 
- 

5,9 

0 
- 
0 

5(1) 
- 

29,4 

2 
- 

11,7 
17(2) 

Efficiency % 20 7,7 42,9 6,3 16,7 0 38,5 14,3 19,3 
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With the purpose of tracing the dynamics in symmetrization of the shots at

the goal their analysis relating to world cup 2002 was conducted. The data col-
lected  after the analysis helped making the following inferences:
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One of the objectives of a sports training is the recognition of  the content of

players’ performance in a sports fight and drawing inferences applicable for
further training. Czerwiñski (1978,1983,1994,1996) in his works on the con-
tent of the play in handball indicates the importance of this issue.

The following hypotheses were stated before analyzing the play:
1. There are dominant techniques of the ball throws at the goal.
2. Accuracy and efficiency of shots are diversified .
The following research questions were posed to justify the hypotheses:
- What kind of shots are most frequently applied?
- What is the differentiation of their accuracy and efficiency?
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The material was based on the observation of 22 handball matches played

by girls at the age of 14-15 (VII - VIII classes of primary school, members of
School Sports Clubs who had been training since IV class), 2 x 20 min. each.

The applied method was a direct observation during which the data was re-
corded onto a specific questionnaire by means of a defined code.
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Throws at the goal
After the analysis of  the matches it can be stated that the girl players per-

form 39 throws at the goal on the average (Table 1).
The dominant throws are those performed at the long jump and they make

up 41,1% of the total number. Similar results were achieved during other research
(Bergier, Lichota 1989) which also confirmed that this technique is a dominant
one – 45,2 %. During the analyzed matches the players performed 27 accurate
throws on the average, included 12,7 throws at a long jump and 6,3 at a high
jump , which made up 72 % of the total.

Information on indicators of accuracy and efficiency of throws (Table 2)
seems to be particularly interesting, too.
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Total Accurate Missed Goals scored 

Nr 
Type of
a shot n x

−
 % n x

−
 % N x

−
 % N x

−
 % 

1. A 467 10,6 27,2 299 6,3 25,2 168 3,8 31,6 134 3 19 

2. B 720 16,4 41,9 560 12,7 47,2 160 3,6 30,1 330 7,5 46,7 

3. C 131 3 7,6 75 1,7 6,3 56 1,3 10,5 57 1,3 8,1 

4. D 58 1,3 3,4 25 0,6 2,1 33 0,8 6,2 20 0,5 2,8 

5. E 48 1,1 2,8 27 0,6 2,3 21 0,5 4 20 0,5 2,8 

6. F 72 1,6 4,2 36 0,8 3 36 0,8 6,8 23 0,5 3,3 

7. G 172 3,9 10 124 2,8 10,4 48 1,1 9 111 2,5 15,7 

8. H 50 1,1 2,9 41 0,9 3,5 9 0,2 1,8 11 0,3 1,6 

  Total 1718 39 100 1187 26,4 100 531 12,1 100 706 16,1 100 
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nr Throw  type total accurate  A I(%) goals  E I(%) 

1. At a high jump 467 299 64 134 28,7 

2. At a long jump 720 560 77,8 330 45,8 
3. At a jump over 131 75 57,3 57 43,5 
4. At a fa ll to knees 58 25 43,1 20 34,5 
5. At a run 48 27 56,3 20 41,7 
6. At a place  72 36 50 23 31,9 
7. Penalty ones 172 124 72,1 111 64,5 

8. 
Other –situational
ones 50 41 82 11 22 

  Total 1718 1187 69,1 706 41,1 
.����
��������
�	�)�.3 5���������������
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The collected data reveals that the general accuracy indicator for all types
of throws is 69,1%, and the efficiency indicator is 41,1%. It should be noticed
that the research on girls’ play conducted in 60’s (Strzy¿ewski 1965) showed a
lower by 50 % indicator of efficiency. It can be concluded then, that the devel-
opment of handball is characteristic of the increasing efficiency of throws.

Situational throws (82 %) were characteristic of the highest indicator of ac-
curacy. However, taking into consideration their low frequency during a match,
they do not make up a significant impact. A relatively high indicator of accura-
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cy can be attributed to throws at a long jump – 77,8 % and at a jump over –
64,1%. It is worthy saying that this indicator at penalty throws equals 72,1%.

Other types of throws are characteristic of the accuracy of 50 %. The high-
est efficiency, apart from the penalty throws, is observed at throw  at a long jump
– 45,8 % and at a run – 41,7 %, as contrasted with the lowest values of the sit-
uational throws – 22,0 % and the throws at a jump over – 28,7 %.
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This specific types of a throw is simply a duel between an attacking player

and a defending goal keeper who seems to have no chances of defending the
goal. The research seems to justify this thesis, as the efficiency factor reached
the figure of 90%. For the purpose of more precise analysis of penalty throws
the throws to 4 equal goal sectors were observed (Table 3).
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Nr Goal sector 
Accurate 
ones % goals % EI* 

1. Lower right (A) 58 46,8 51 45,9 87,9 

2. Lower left (B) 32 25,8 29 26,2 90,6 

3. Upper right (C) 15 12,1 15 13,5 100 

4. Upper left (D) 19 15,3 16 14,4 84,2 

 Total 124 100 111 100 362,7 
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The analysis of the penalty throws shows that  most frequently , they were
performed into the lower right sector of the goal – 46,8 % , on the contrary , the
fewest throws were directed onto the upper left sector – 15,3% and the upper
right sector – 12,1%. Taking into account the fact that 48 throws were missed,
the actual efficiency indicator was 64,5 %. Such a value is lower than the one
presented by other authors –  of more than 80 % (Czerwiñski 1996). In relation
to the fact that the highest amount of penalty throws was into the lower sectors
of the goal , it can be assumed that players take into account lower efficiency of
goalkeeper lower limbs.
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On the grounds of a multi-directional characteristics of throws in handball

played by the said girls the following can be stated :
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The sport experts show great concern about the concept, recognition, selec-
tion and developing of talents for ages.

Though the opinions differ. One says that resourceful, varied, form-break-
ing results can be obtained only with the talents. Other says it is difficult to work
with them.

From the opinions we can feel that we are talking about young people, who
are not average in their qualities and behavior at all. They really differ from an
unremarkable person.

If we meditate on it, their separation is natural as their performance is not
average as well. Considering their identification under observation, defining their
reactions the classic question is raised: were they born like that or have they
become what they are as a consequence of their lucky micro- or macro surround-
ings? We can find historical examples for both.

It is interesting for us to approach the talent from physical education point
of view. In the field of physical education and sport it is accepted, that talents
are skillful, intelligent in their movements and with their qualities they can per-
form suitably to every situation.

Sport gives several possibilities, where the talent can appear and show his/
her extreme proficiency. Beside others we can entertain Rigler’s sport grouping
where the sport profile is valued as how the sportman can defeat time, distance,
permanent and changing resistance, perform the work, hit a marked surface or
collect the most points.

The poster represents the explanations of the talent by Hungarian and for-
eign authors. At the same time we tried to search not only the varies but also
those general qualities and criteria, which give the basic principle for a com-
prehensive explanation.

Keywords: talent, selection, developing
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In the introduction of his paper the authors deals with the problems of se-
lection of sport talents and with that coinciding question of the trainability. For
this purpose he investigated 44 students aged 17 years divided according to the
differently rated strengthening lasting three weeks. He arrived at a conclusion
that: the ascertainment of the training state by means of a simple unrepeated test
was too general and could not embrace this quality, a certain direct dependency
of the training state level exist on the absolute strength of lower limbs and some
other motor activities: the manifestation of individual training state was expres-
sive as early as after three weeks of strengthening: the diagnosis of the training
state elaborated for other motor activities might be prognostic valuable for the
assessment of future sport performance of the individual: it was fond that tal-
ented athletes selected by means of the training state.

Key words: trainability, training state, individuality, genetics
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The sport training system in the Czech Republic focused on children and
juniors in top- performance swimming is coordinated by the Czech Association
of Swimming and Water Sports at the following levels: sport swimming classes
( approvimately 1100 pupils), sport grammar schools (120), junior sport cent-
ers (120), Tanleted juniors associated in swimming clubs also receive some fi-
nancial support. The Performace level of the present junior swimming depends
directly on the sport training conditions.
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The authors of this contribution have analysed the data about the game char-
acteristics of the top handball teams.

Taking part in the important world sport events (European and World Cham-
pionship, Olympic Games) as well as in the matches of the best european teams.
The acquired cognitions have been classified into these thematic groups: play-
ers experience, somatic index, playing skills of the individual, defensive skills,
demands on the general game performance of the teams (demands on the game
style), development tendencies in the offensive, development tendecies of teams
game in the defence.

Key words: development tendencies, playing skills of the individual, game
systems, somatic characteristics of teams, „the game synamisation“, game per-
formance
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Current world needs to return to humanistic values following moral devas-
tation that brought different development of civilization. Sport can contribute
to that process under condition that man will be physically improving and mor-
ally utilize. The question is, if current professional sport can fill such a role as it
is getting selective character, is modifying man to a machine and is heading to
area of sports industry, mass entertainment even to decadence culture. In spite
of that, professional sport has its positive attributes and is a challenge for rele-
vant specialists to maintain its humanistic and humanization potential in condi-
tions of stronger commercialization.



��D

�����
��
���
�
�	!
���
 ���N��
!�8����N���
&�� ��&8�
�	
����
�
��

�356)5B3���B3�36,
�
�����������
�����@�
���"
� ��
?

������������
���
��� �����!��
?����
�
?����������


/56�3.6
#��E
(�
6��2(2����

�
?&	�������2������ �
�

��	�����F���
&�������2�
�F��

�

�(�����
?&	��6(������(�)���6(�����	��)�	��)���(������
	)

6(�
6�
�
(


�� �
���
(���G�
&���	�2 ���	��(�)
(���1(�����&
 ��1&
	�� �
�

"��)
	:�)

�

	� ����� ���:�� �
������� ����"�% ��

���� �
���I�
�
���� 2�$/;�/	��
��X��~���Y�

�
%���	
%�I�
�)	I���3

I�
��?� 2��(��

�
?&	�������2������ �
�

�)	��	�)

��� 6�
2�
?�
��
�

� ��
���
�����(��H���F

� ������(�)���I����	��)�	��)��?

��&�	

I�
��?� 2�
H������ :�������(�)	

��	�2 ��R����� ����
6� ���

�(
9�


)
	��F"�9��
H� ��

��
(��1&
	����)�	(��2�1�
?&	��6�� �
���6�
6�
��(
��)
�

	

��I��	���)
	

I����	���)
	


�V�%��

I����	��)�	��)��?�

���8�N�
>���� 6�?�
6� ���

��	���������1�����
6��2(

�X+���
"�,� �%:���QQCl

������

�"�a �
�)6��QQ�l�] �����)�� �"��QQDY�
?� 6
�"�9��
6�
��
�� �
���
(

��G�
&���	�2 �����
�2	%�)���(��	?���)�	(��

��6�����):
�
2�)������
2�� �
��

�����T���):
���)��������� �
���I�
���G�
&2��	�2 �����
&	������
�����(�)���6��

���?��(���6������	��)�	��)�������
�?&2�� �
��"����)
	6�������	
& �(�)���

��� 6�?�
����	6�������(�)���6������	��)�	��):��� �
���I�
�
6�
�2����$ 

���

��2���)����	���� ���7��	:���
�2����
	���)2��(������ ��

�����)6�����	�(�)	



)������?"��)
	I��1��	��)	I��	��	� �):
�������
�)2��������


��[
#��E
(�
6��2(2����

�
?&	�������2������ �
�

��	�����F���
&�������2�
�F��

�

�(�����
?&	��6(������(�)���6(�����	��)�	��)���(������
	)

6(�
6�
�
(


�� �
���
(���G�
&���	�2 �

����#��

�	��(�)
(���1(�����&
 ��1&
	�� �
�

"��)
	:�)

	� ����� ���:�� �
������� ����"

% ��

���� �
���I�
�
���� 2�$/;�/	��
��X��~���Y���	��(�	�6��
��
)������(� �

���
�
��2��1&
	2�
�%����(�	��:�&
 ���C�QC��4
��O)���1	

���� �
���I�
�
6�

�
�2�� ��

��I�
��1&
	2�
������� :�������(��	�2 �&
 
�
�%����(�	��:�
��CC"C�

���
���"C������
%���	
%�I�
�)	I���3

I�
��?� 2��(��

�
?&	�������2������ �
�



��Q

�

�)	���	�)���� 6�
2�
?�
��
�

� ��
���
�����(��H���F

� ������(�)���I�����

	��)�	��)��?���&�	

I�
��?� 2�
H������ :�������(�)	

��	�2 ����	������ �
���

�I�
�
6�
�2�
������� :�������(�)	

��	�2 ����	�� ��

� 
��1%��������� (

6(

�����(
(��
�?&2�� �
����
��

�
2���
)

��6(�����
2�
���
���(�	
2����	���


����
2��C�
&	���

�������2��2�X�Ca�Y�

�	���#�&�
�#��� ��

,
� �)��� �
���I�
�
6�
�2�X�
Y�
������� :�������(�)	

��	�2 �(� ��
�� ��

�

��
(��1&
	���� ���

�
�
�)2��6����	��)�	�
�����(�	�����X@�~�����C�Y��(��

	
(������(�	���2�X@�~�CD����Y���
�E������
����
	2����1	

�U�� �
���I�
�
6�
�2

�
6�� ���
��
� ?

(�
����	6������)
	

��0���6(��������������� �
���6�)	I���3"

�)
	6�&
 �
�� ��

��
(��1&
	���
�����
2��
�)	
 
2���G�
&�����)	I���32���

� �
���6�
6�
��������
���	�)�E�I�X������

�"��QQ�Y"�� ��)��)
�
� ?
����� ��


���6�
6�
���(���
�����
�
6��2(2������	�2 ����
(���
�(����"�9����)� ���6

	
�

����
 ��)�
�)��)� ��X+���
"�,� �%:�"��QQCY�(
� ���
���)���(��	?����	:%���F

��	��)�� �
������
6�
��
�)��

7��)�?�� ��

��I�����(�)���I����	��)�	��)��?��
�?&2�� �
�

��1��
�E�

����
����
	2�%:�� �6(�
?���	��:(�2	%�)6���%��):�)������?�� �
���I�
���G�
&2

�	�2 ��>��	���)
	

6������	��)�	��):���
�?&2��(��� ��

� ���Z9�2���&�	

I�


�?� 2�X 
�
Y"���&��

6�2�
 �)	2�2�X�Y���
�	)��� �?�	
������
�?&2�)� ��� �
���X�

(�@
�

�
(��

Y��7H�	��&��2�����
�� ��

������(��(�	� ���OF�%��

6������	��)�	��):��� �
�

�

��>��F

� ���(��%���)	
���������I�
���&�	

I�
��?� 2���9:�X)
�
Y"�
HU
(�%��

)	
�������&�	

������?�X)
��
Y��H���?��	��
�2���&�	

I�
��?� 2��	�
�����9��X)

��
Y�

/����)
��(�����F

� ��%���)	
�������&�	

������?�X)
� 
Y��H���?��	��
�2���&�	

I�

�
��?� 2�E�
�����9��X)
� 
Y����	� ���(��)����%��"�����)
	6�� �
���2��2)
%�:���&�	

�	�
�����E�
�����9���c� ����(��(�	� ��%����G�
&������	�
��"�	�����E�
�����9���
�



�
2��H%��"�����)
	6��	�
�"�	�����E�
����9��2��2)
%�:����2��	��
�2�����

�
2�

/��)
�%��

I����	��)�	��)��?��(�����
� ��%����	��
�2��	�
��"�	�����E�
�����9��

>H�	���)
	


�V�%��

6������	��)�	��):���(���	��(
����F

� ��(�@�(� �2�X

(�@

Y

�H(���(� �2��
	��
�)� �2�	6�� 
�F��
�?&2�)� ��X

(��

Y�
H�	��&��2���&�	

I�


�?� 2��R�� ������(���:��� ��
�

���1��	���)
	


�V�%��

1����	��)�	��)��2


�E�
�F�� 2�)2�����
�1)	
�?� 

���	6�� 
�)���
�?&2�)� ��X

(�@�

�

(��

Y�

7�F��?�(�����
?&	��6(������(�)���6(�����	��)�	��)���(���H� �
���6(


6�
�
(�
H������ :�������(�)	

��	�2 ��(��
H� ��

��6����1&
	
������ ?�
�


� ��
H����
) �
6���(�	��������
(
�
2�$���	(��

I�
��
�������)2��
	��

��

�
	� ������R��)������:�
�F���X	�~�����Y�
H�	

(�(�	��:��(�������(��� ��(����

� �
���6(�
6�
�
(��H
�	)��� �?(�	
����
(��
�?&2�)� �"��)
	6�&
 ��)�)��)���

�?�
6���(�6����� ��������^�� �������)�)��)������
6���(�
�)���/
)
����)����


H�1&
	���� ���

��
6	��U2����G �9�)
�F�� �(��

�������9���1������
�?&

�)� �

� �
���

�
�	)��� �
(��(�	���
%�����&�	

I�
��?� 2���
)
	��2������)������

�	���
� ��"�9���
�?&�)� ��� �
���

�
�	)��� �
(��(�	��&?�(� �&?F�
��	��&��2



���

��&�	

I�
��?� 2�� �
���I�
���G�
&2��	�2 �(���(� �?��7H
��%�
(��	:��������


�)�������1���?&2��7?�
�1�(��	2��)�)��)������
6���(�
�)�����C�^�� �������)��

)��)������
6���(�
�)���(�����)� ��

�
�F��2�� �
���I�
�
6�
�2��H�Z9�����&�	
�


I�
��?� 2�X	�~��������Y��/��)
�
�F���(� ��
�E������
��	���
� ��2���3�):
�?

���	��)�	��a
�������
6� ���?�(�	��:��Z9�?���&�	

I�
��?� 2�� �
����������
	�

(2�1�
�1%���
�)����&�	

I�
��?� 2���9:"�(������ �
���6(�
6�
�
(��H�Z9�
2

��&�	

I�
��?� 2�������
H
�F��� ����	�?��>�
�� 
�F�� �
���I�
�
6�
�2�
�����

&��

I�
�2� 2�)	2�2����2��� ���

�
H�	

(�(�	��:����	�2���� ����
��)�)��)���

�?�
6���(���X
&	���Y��7?�
�)E2��(����� )
���
��	���
��@��)2�1���
��?�	
�

�?��(���I�
�
�) ��2�

>��	���)
	


�V�%��

6�������(�)���6������	��)�	��):���(�����
?���2���	
�


1��
	� ���2��H� �
���6(�
6�
�
(����)� ��
H(���(� �����
	��
�)� ����	6�� 
�)�

X	�~�����C�Y��H

�� 2�)2������
	��
�)� ����	6�� 
�)��
H�	��&��2���&�	

I�
��?� 2

X	�~���B�Y��/��)
�
6� ���?�
H�1&
	���� ���

��
��
	2�1��������
	"�9��
�E�6��
�

� ���(���(� �����
��
)?��
	��
�)� ����
�1)	
�?� 

���	6�� 
�)�����	: ������ 2��

)2������
	��
�)� ����	6�� 
�)��
H�	��&��2���&�	

I�
��?� 2����%������92�1


6� ���1��
� �)2�� �
���I�
�
6�
�2�

>H%��

6�������(�)���6������	��)�	��):���(��

�
�F��2��H� �
���I(2�
6�

�
�2�
H�	

(�(�	��:�2H�� ���

����
��

� �������1��)�)��)���?�
6���(�1����


�� 
�F�
H%���� )	
�������&�	

I�
��?� 2�X	�~�����C�Y��/�)
���
�� 
�F�(� �"

�
�
&�����
������
�� 
�)��� �
���I�
�
6�
�2��H
�)�)�6(��(�	��6(��%��

6(�

����(�)���6(�����	��)�	��)���(����3�):
�?����	��)�	��7?�
�)E2��(�����)
���


�	���
��?��(���6������	��)�	��):�"��)
	I��
�E������
����
	2�%��

I�����(��

)���I����	��)�	��)��?�
6	�����

� ?
U2�1��a
���&
 ��
��)�?�%��

I�����(�)���I

���	��)�	��)��?�)������
���	����
2��)�)��)������
6���(�
�)�"��

�92��(�����


� ?
����� �
���6�
6�
��
H��������1&
	
������
�������
6���(�6�

7H���
(��1&
	���(��
H�	

(�(�	��:����)� ��
?�
�1�(��	2��)�)��)��������
���

 
�)��� �
���I�
�
6�
�2�
��(���(� �����
	��
�)� ����	6�� 
�)��X	�~�����C�Y���
�E�

����
����
	2�)
����(���"�9���
��������9�6�� �
������9:�� �
�F�%
����
?��
2

	6�� 
�F
2"�	

���
2��	�
	�)
2�&?�(� 
�&?F�2�	9������
���E�(
9�
�%
����
?����

�
��
)?�(���(� ����	6�� 
�)��
H�	��&��2���&�	

I�
��?� 2��/�)
��	���)
	


��

%��

������(�)��������	��)�	��)�����	�)
��1
��:��H� 2�)2���
2��
	��
�)� ����	6���

 
�)�"��)
	�����
�� 
�F����� �
���
(�
6�
���&
 ��
��	

(�(�	��:��)�)��)���?


6���(������C�^�� �������)�)��)������
6���(�
�)��X	�~���C�Y�

7H�	2�
(�(�	��:��(��
H�1&
	���� ���

����)� �����
?������
��
)?���	

��

�
	� �����

�
�F��2�� �
���I�
�
6�
�2����	���)
	


�V�%��

6(������(�)���

�6(�����	��)�	��)���(��X
&	���Y��R��	
���� �
���	
I�
�(�	�����&
 ��
��)�?����

	

I��
	� ������ �
���I�
�
6�
�2��H�	���)
	


�V�%��

6(������(�)���6(�

���	��)�	��)���(���)�)��)���?�
6���(�I�����^�� �������)�)��)������
6���(�
��

)���=)�)��)�����
6���(�
�F�
�F��2�� ��

��I�
�� �
���I�
�
6�
�2���(�@�(� �

�
2�X	�~�������Y���(���(� �
2��
	��
�)� �
2�	6�� 
�F
2��
�?&2�)� ���X	�~�����DDY



���

lz a hmax-
hmin

tz tzp tpp tzl tpl vmax vmin vmax-
vmin

$%&'%

%&((

%&')

$%&*%
$%&('

$%&+(
$%&(%

$%&('

$%&+(

$%&*'

%&(,

-0.8

-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

0.8

r

=!���	��#���X
��,�
����(�	��&�	���
*
���	�
�&��������
����&�����
�
�����
���

�*
%!	������
,�	����#@����
������
����&�<,�
��
�	�&���	��������	��,	�
�	���

�	��������-�8

&
 ������	�& �9���	

������1	

�����
�E������
����
	2�������
H)
()
�(�	��:

�
)
	��2����G �9�)
�F��
�����2)������ ���
?�
����1	

���(�@�(� ����� �����2�	�

9�����
?�
����(��	?�(���(� �����
	��
�)� ����	6�� 
�)���
�?&2�)� ��
H�	��&��2

��&�	

I�
��?� 2��[�O)

����(���
�
	

� ����9��2"��
����)�)��)���?�
6���(�1

1	

�U"���
�� 
�)��� �
���I�
�
6�
�2���� 2�)2���
2��
	��
�)� ����	6�� 
�)���
�

�?&2�)� ��X	�~�����Y�

lz ? hmax-
hmin

tz tzp tpp tzl tpl vmax vmin vmax-
vmin

$%&'+

%&)-

%&'(

$%&+(
$%&)' $%&+%

$%&.+

$%&+'

$%&,, $%&--

%&'(

-0.8

-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

0.8

r

=!���	��1���X
��,�
����(�	��&�	���
*
���	�
�&��������
����&�����
�
�����
���

��
%!	������
,�	����1@����
������
����&�<,�
��
�	�&���	��������	��,	�
�	�����	)

��������-�8

4

���
���
�
H�	

(�(�	��:"��H
H�	2�
(�(�	��:��(�������(��� ���)�)���

)���?�
6���(�1���	

1��
	� ���2�� �
���I�
�
6�
�2��H�Z9�
2���&�	

I�
��?� 2

X	�~�������Y��H�H
�	)��� �?(�	
����
(��
�?&2�)� ��� �
���X	�~�����Y��[&��
�



���

�	���)
	

I�����(�)���I����	��)�	��)��?�
H� ��

��6����1&
	
�����)	����
�E�

����
����
	2�(������)�&� �I���)�	(����)?�� �
���I�
�
6�
�2"��	�)
9��(��1��
�

�
&�����
�
H�	���������1�
(�(�	��:�

�
�F��2��H� �
���6(�
6�
�
(�	

�

���6����	��)�	���1	

�U��
	� ������R��	
)�� )
(2�
�F���� �
���I�
�
6�
�2

�H%��

6�������(�)���6������	��)�	��):���
�)�
��
H�1&
	���� ���

�
H�	2�
(

(�	��:�M� ��
�
���	�������)�)��)������
6���(�
�)��X
&	���Y��L:(���������
6� ���?

��
�2�1��
���
�	(��'�	)���X�QQ�Y"��)
	6�)
	�:"�9��%��

I�����(�)���I����	���

)�	��)��?�����)	���(�����
6���(�I���)�	(����)?�� ��

��I�
�� �
���I�
�
6�

�
�2��[���

�������)6(��
)
	��2��������	���
� ��"�9��%��

I�����(�)���I

���	��)�	��)��?���&2�1�
H� ��

��6����1&
	
�����)�	(��

�F��
� �)2�� �
���

�I�
�
6�
�2"��1���G	��	���

(��� 

6������
��
�):�� �
����H���
��
��)2�

�?

X/2	��"��QQ�Y�

7H�
� ���
(�(�	��:����2H�� ���

��
)
	�� ��
6���(���(��	����)�	(������

� �
���I�
�
6�
�2��	���)
	

6(���H�	���)
	


�V�%��

6(������(�)���6(�

���	��)�	��)���(��X
&	���Y����	

I��
	� ������ �
���I�
�
6�
�2��
�
��)�6(�

� ��

��6(���	���)
	


�V�%��

6(������(�)���6(�����	��)�	��)���(��&
 �


H�1&
	���� ���

��)�)��)���?�
6���(�I�����^�� �������)�)��)������
6���(�
��

)���R��
?���2��)�)��)���?�
6���(�1���
�� 
�F��(��
H�
� ���
(�(�	��:����)� ��




�F��2�� �
���I�
�
6�
�2��H(���(� �����
	��
�)� ����	6�� 
�)���X	�~�����D�Y�

7H�	���)
	

6�������(�)���6������	��)�	��)�������(�����
?���2��)�)��)���?


6���(�1���
�� 
�F������(��� ��

�
�F��2�� �
���I�
�
6�
�2��H�Z9�?���&��

	

I�
��?� 2�X	�~������DY��H
�	)��� ���
�	
����2��
�?&2�)� ���
%�����&�	

I�


�?� 2�X	�~�������Y��,
(��	���
2��������
6� ���

��H
6� ����(�"��)
	I��	�����

)

� ��,��������X�QQ�Y��H'�	)��X�QQ�Y����F2��(�"�9�������
�2�1�
H1	

�����


H���	��)�	����
�� 
�)���� �
���6�
6�
�����
H����
) �
6���(�	�������
H�1&
	�

�� ���

�� ���

� "�����M9���	���)
	

I��H�	���)
	


�V�%��

I�����(�)���I

���	��)�	��)��?��
�)� ���
�
&�����
�
H�	���������1�����(�	��������H� �
���6(


6�
�
(����
6���(����(��	���)�)��)��������
�� 
�)�"�(?� :(����"�9��)
��
��
�

	2��������	���
� ���
H
� ?
��)6��)
�����(�)���6������	��)�	��):������ ��

��

�6�� �
���6�
6�
��

������%��

6(������(�)���6(�����	��)�	��)���(���H� �
���6(�
6�
�
(

�(������
H�
� ���
(�(�	��:������ ��9����?��)�)��)���?�
6���(�6�
�F���X
&	�

�Y���
�E������
����
	2��������
) �
���
H�1&
	���� ���

����%���
� ��2�1�
H1	

��

�� 

6������
��
�):"�)��9��������
�E(��F�9�
�2	%�F�%��&
 ���)�)��)���?���
6���(�I

�(��?�
H%��

6������	��)�	��)������
H����
) �
6���(�	���������G�
&��I��� ����

�:(���&�	
("��
� �)����:(��
��)
(�

�?�� �&
�)�������?���?&�6(���&�	
(�

76� ���?��������(�	��:������
�2�1��H29��2& ��

��6(��
6� ����(���2)
	



P 
����X�QQ�Y��H'�	)���X�QQ�Y"��)
	:�

��

�����
6��2(
��������)� ���)�)��)���?


6���(�6�
�F���(������ �
���6(�
6�
�
(���%��

6(������(�)���6(������

	��)�	��)���(��



���

lz ? hmax-
hmin

tz tzp tpp tzl tpl vmax vmin vmax-
vmin

$%&'-

%&(.

%&',

$%&.* $%&.%

%&%. %&%)

$%&.*

$%&,( $%&-)

%&''

-0.8

-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

0.8

r

=!���	��C���X
��,�
����(�	��&�	���
*
���	�
�&��������
����&�����
�
�����
�����


%!	������
,�	����C@����
������
����&�<,�
��
�	�&���	��������	��,	�
�	�����	)

��������-�8

!����
R����� ����
6� ���

�(
9�
�2	%�F�����(�)���I����	��)�	��)��?"��)
	I


H� ��

��
(��1&
	����)�	(��2�1�� �
���6�
6�
��
H������ :�������(�)	

��	�2 �

�	���
	

���:�
��)�6���)	
���(�	��:��(��
H�1&
	���� ���

����)� ������	��
���

)

�����:��)�)��)���?�
6���(�6�
�F���� �
���I(2�
6�
�2���(�@�(� �
2���(��

��(� �
2��
	��
�)� �
2�	6�� 
�F
2��
�?&2�)� �"���� 2�)2���
2��
	��
�)� ���

	6�� 
�)���
�?&2�)� �"����Z9�
2���&�	

I�
��?� 2�����
�	)��� �?(�	
����
(

�
�?&2�)� ����?� :(����"�9��)��)
�����(�)���I����	��)�	��)��?�
H�1&
	���� ���

�

��
6	��U2�1��
)	�&2�� �(����������	�����
6������
�?&

�)� ������	

�U���G�

	��U2�1��
9����
�2��
� �)�I�
���&�	2��
��

�
2��>��)� ���(����3�):
�?����	��)�	


�F��2�� �
���I�
�
6�
�2���%��

6������	��)�	��):���/��)
�
�F��������%2��"

9�����
H%��

6�������(�)���6������	��)�	��)������
�	�(��� 

6������
��
�):

� �
��"����
��
��)2�

�?��	���
2�������Z9�����&�	

I�
��?� 2�

�����
�$�

�� P+7T$"�-���QQ���8�� 2�����
���)	
���(���������
���j�((��3���
�
(?�����	
�)

�	�j ��8�����	�������
���	��f33@�Q3/.�I	�����	����

�	��
,	��
���������@�#667"

���B���B�C�

�� ]+T$,"�����)�� ���QQD��!�
(���������� �
���6�����G�
&

��8���M�	����
���


$�	���
�6O@�?!	������*�	���������@��	���"�QQD

�� ,T$,8RTR"�,��+���QQ���/���	� �)�
��
����)�32��
���)	
���3�)�����\2�l��	��)��

�� �������(��)�
��)	�����3���)����)����&?�)���(���2	�(��)�
���)	
�����	�
	(����

����	
�)��	�j ��j�((��3��8�����	�������
���	��f33@Q3/.�I	�����	����

�	�


,	��
���������"��QQ�"�����C���Q�

B� +T=,["����V�,P+TL�,"�5���QQC����������� ��))	�&2)���
���2(���&
�?����

�
���)�
����
	��j�((��3��8���3�����
��	�
���	������������
��
������
��	��
��

<,	��
�	�����������
����	�����!	�)�� �
�"��QQC�



��B

C� �P#T0,[7_"�g����a+P7P/f"�4���QQ���M�	����
���
�
��������
�,�
����&��


,d
	!	���!	�)�� �
���;,�-/7="��QQ�"�C�����8$!R�D��Q��BC����b�

�� �P#T0,[7_"�g���QQ���7?&	��I�(�)
����I����	��)���I������)?�)	I���3

I�


��F�9�����
�� �
��:��8��� �	������(�
����
�����(�,�	!�(���,���
��
�
�,�
����&��

�,	��	�@�?!	��������@��	$@�������(�	�
������
�
���������	��	��%$

X	�@�!	�)��

� �
���;,�-/7="��QQ�"�����D�DB�

�� /;4T,"����V�$/P4[$/P"�'��V��T48#P"�����QQ���+�
� �
���	
�	�
	�����

)�
�������)��	� �)�
��)
��j�((��3���	�
	(������8���<,	���F������
��674� ��	���


	�����
���	�	��,���	��
����
�����������������	�
����,�
�����@�a�(&2	3��#�j��

 ���"��QQ�"����������C��8$!R���DD����������

D� '84/>"�'���)�� ���QQ���P�(�)�
��)
���� ?�������(�)�����	�(�)�	���2	��3��	�j 

��	��)��j�((��3��8���M�	����
���
�
���������������
K��������33�"�+
��
���$/�

T�(2���&2	?��	���"��QQ�"��������C��8$!R���B�Q���BD����

� ��
�&

The aim of the contribution was to find relationship between kinematic char-
acteristics of stroking cycle and swimming performance in 100 metres freestyle.
During a year training cycle, we have three times measured kinematic charac-
teristics of stroking cycle with the use of two-dimensional video-analysis of 100
metres freestyle. Chosen kinematic characteristics were measured in 17 male
swimmers. The values of some analysed kinematic characteristics correspond-
ed with the change of swimming performance. Further analysis of relationship
between kinematic characteristics and swimming performance in 100 metres
freestyle showed that from kinematic point of view was monitored swimming
performance mainly determined by spatial and spatial-temporal stroke charac-
teristics. On the basis of the results we can determine the kinematic characteris-
tics which mostly influence swimming performance in 100 metres freestyle.

�7O4��R�5B��+1������
����(���
�
�����
��������!��	�&������
����
��@



��C

���������������
������
�#�������
�"�#��
8��#�������

8
��#����
�� ���&��"�������@������&8
��

�dB/B)��363B)*
������D���� ��������&?

"

 ��&��"���&��

���# 

�����
�#��������
���
��?�� �@
�&

While everyday exercise used to be an organic part of the life of our ances-
tors nowadays people have a sedentary lifestyle, leading to psychical and even
somatic diseases. This problem affects some of our fellowers at a greater de-
gree. They are called: disabled people. For them physical recovery starts with
medical rehabilitation. Considered on a longer period only one certain physical
motion can be effective, planted in a certain exercise, which will lead to fully
recovered physical and mental state. This is the sport. Sedative lifestyle is not
necessarily the result of disability. Competitive spirit, the desire for doing sports
and the wish of being part of a team is a natural thing for disable people as well.
Why should they be deprived of all these things? I would like to present the sit-
ting volleyball for those interested. I would like to demonstrate the typical move-
ment restrictions and the relations of the disabled to sports.

Keywords: disabled, sitting volleyball
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Negligence of the general motor abilities in the first phase of the training of
judoists or any other sportsmen has a negative effect on the sportsmen in the
top training phase.

In this work we pointed out the importance of the preparatory training in judo.
Already mentioned preparatory process in judo is essential for the sportsmen’s
mobility, especially in the first phase of the training fight on the ground.

Some authors emphasize the importance of gymnastic exercising included
in Japanese Taiso-nippon and gymnastics, when developing motor abilities in
judo.

Other authors, on the other hand, incline to the ideas that it is possible to
achieve top results in a judo fight, simply by means of judo techniques in the
training process.

We are favourably disposed to the first group of authors, respecting also the
opinions of the other side.

That is why we recommend to develop general motor abilities also through
these exercises in the first phase of the training process of judoists as well as
sportsmen of other sports.



���

���8��������
���
���&���
#	
���!����
����

�)-A3B����.�?���3�834.3I��+
"
� ��
��������%��	
���&�
������ � �?�8�
����
�
?����������


/56�3.6
#��E
(��(��	���I�
�
6��2(2�����
���F�(
	�
 
3���1��H�2��%�1� �)�	� �)2

( ��6���
����	�%�����76��2(�6��1&
	����	��)�	��2����	��(�	�6�
����B"B	
��"

�	��(�	���)� �����
6�����CB"D��(��H�	��(�	���)� ������(
)�
�F�BD"D��3���	�

�
�)���2)����)2�U��(
	�
 
3��������?(�)	����H�2��%���� �)�	� �����
(����������


?�
��
�2�1���)	
�
(�)	���I�2���

�)� ���	��
&���
 

����)� �"�1	

�U�
6&2��

������ ?���9�����
	�����H�
 �����
�%�)��?��H1	

�U�
)�%�����)� �������9�1��)	��

�2��$)2��U���?(�)	����H�
(��������������	��)�	��2���(�)�(�)���6(�	
���� 
(

(�������	

6(��
	3��(���H)�
������@
(� �)�	� ����
?�	����
�)���7��)�?�����

	��)�	��)��?�����
�	
&2�1���� ���I(2��)�)��)���I(2���	��

���2��$)2��U� �)��

	� ����
?�	����
�)��� ��

��6���
����	�%��������
�2��2����
(��	���
2��


�1&
	
(�)����)�����
��

����1���
�
��2"��)
	6��2)
	���
�	
&� ��(�	����(�



�

�
(��	���������1�
(�
6��2(��
H�)
	
(��
29� ��	

���1�(�)
���2��>��)��

 
���"�9���1&
	�
����	�%����(� �

�
��)�6��������)	
�
(�)	���6�����	�(�)	
��

�H

�
��)�6���(
)
	���6���)��)
�����9��������@?� �)�	� ����
?�	����
�)���4
��

��� ?�(�������	

6(��
	3��(��)��9��
)
	�� ���H��
6��(�
2��	���
� ���
H
�F��2


����	������H �)�	� ����
?	

���
�)���[�	�(�)
�
��	:���

���	������1����


H�
(�)���6����H(
)
	���6������	��)�	��)������( ��6���
����	�%����

�7O4��R�5B��+1� 
���
���
����
�(���,���
$�����	��	�	������

������
������$)
����
������
��	���
���
������R��
�������������
���	
��

���8�N�
�
	�
 
3�������?(�)	���)� ���H�2��%����
(����������������)	��?�)� �"�����

�I�
��H��	

6���
	3��

�%����������H�
�%�):���1�	���
���%

��I�)�	(:�
(� ��

)�	� �)�����dU��1���	
�1���� 2�
)��
���0���
2��H����������
�����	���
2��� �)�	� �)�



�
�F��2��H�?(�)	���	�������?(�)	�����F�9����"�%:(��������
) �
I���
	)

I�
��


�)
���
� ��2�1��/��)
��	
& �(�)�������
��2����	�� 
9��6��	:���

��

���	��
� ���
�)����F�9������	�
����HE�
����
 

����)� ���	����
	)

���%���
�)�

(G9���
� 19�F��	���� ��:���
	)

����J�?(�)	���IK��HJ��?(�)	���IK��a	�����

(�����)6(�)
���2����(����������:���
�)	���>��
���
�����@��)2�1���
	)?�
?���%2�

�1������)6("�9��
H2	%�)���������
�?&2��	:���
H�� 
(��
�?&


(��?� �"�%��
H�� 
(

�
�?&


(�������
(��2����������H��	

6���
	3��

"��������H�
�%�):��� �&


�������)	����)� ���$1�)
���
	)?"��)
	I�&?��(��(
� ������
���%���
���%�F���


J��?(�)	���IK�



���

R���	2�����)	�����1���
	)?"��	���)
	I�������	��)�	��)���I�	

���I���F�9����


&��

����
�%�):��	�����
&��

����)	���)� ����
�?&

��%���
�F�
H������ ����

	

���I���	
�?�����	�
1����E�
1��)	��2�)� ���H)����������F�92���	

�
(�	����/��)


��
	)?�)

	�����2���2��H�	:
 ��)�
(�J�?(�)	����K�

,
��	I)�?(����E
(���
	)

���%���
�)������2 )�
�����% 

�����/6������)


��9�����)	���?�% 

����
	�)�����?��������$�	�
���
?�
��
��6���
	)��
��):
��


� 6
�����)� ���1��)	���2��,	�)I	�:��	���
�1�������
��):
���
�
� ?
2��H���
�(��	?

���
�����0���6(��H������������

�����%���
�����2)����?(�)	���
H�)�
&��)� ��

$H
�E��
(����)
)
��	�)I	�2(����
?��	��
)����"���
��
�����
) �
I���
	)?����

�ZU��1���������	���
� ���F"�9��%:(������F�9������?(�)	��������"�)6(�������
���

����

�
���?(�)	���)� ����
	)

���

>��)?����I�
��	���)�
�)�E��J�?(�)	���6��K���
	)

�(G9�(���

�9

�F


����	������>�F�9������	�
����HE�
����
 

����)� ������	���
:���:�%���?�	

���I�

P�
����)��)
����	��)�	���F�9�����)� ���	���
:�
H�)�
&��)� ���H
H����)
	6���(
)
�

	���6����2�������W�>�&����%:�
?���2�(��	2��?(�)	��W�[��

�M����)1)
�
)���

�2"��)
	��������� ����
�������
�
����2�9����I�
�
����	������E���(��
H�(���

	���
(�
6��2(�"��)
	I�
����E
(�&
 
��
���F�(��	2�(
	�
 
3��������?(�)	��

)� ���H(
)
	������ �)�	� �����
(��������( ��6���
����	�%�����7��E��
(���


?�����2
����I�
�F��?��������	���
� ���F"�9��2H
����	�%����&2���
H(���(� ���

(��	����	2������?(�)	���)� ��

�	��

�	�����2
����I�
��	���
� ��2��(��	���� ��)��)
�1 
�?�

�� 7H��2�����( ��6���
����	�%�������)�F��H
?�
��
)�F��
(�)
(�)	���I�2���

�

�)� ���	��
&���
 

���� )� �"�1	

�U�
6&2������� ?���9�����
	���

�H�
 �����
�%�)��?��H1	

�U����
��
�)��
)�%�����)� �������9�1��)	��2�

�� �
	

��F��
(�)
(�)	���I�2���

�)� ���
(����)�����H���
(����)�����)	��

�?"�1	

�U�
6&2������� ?���	

6����
�%�):���H���
��
�)��
)�%�����)� ����

��9�1��)	��2�

�� ���	2�(
	�
 
3��������?(�)	��"��
(����������������H��	

6����
�%�):�



�
6&2������� ���H�
(�������
H
)�%��:�)� ���������2��)	��2�� ��

��6��


����	�%�����
�1��F��
	

���:(��
��1&
	
(�( ��6���)����)����

����#��

76��2(�I�
�� ��

���������1%��)�� 
���
����	�%���"��)
	6����	��(�	�6�
��

&
 ��B"B�	
��"��	��(�	���)� �����
6�����CB"D��(��H�	��(�	���)� ������(
)�
�F

BD"D��3�

�
	�
 
3�������?(�)	�������
�1�� �������� ������)	
�
(�)	���I�
�
?��)	��

��������	�
����HE�
����
 

����)� ���7?��)	

��I���3(��)?�)� ���H�����
(�)
(�)�

	���I����	��)�	��)��?� �1�2
����I�
H)�&2E��� X)�&��Y�� 8����Z9�?��H
&

�?

�	���)�
2�1�
���� ��
�)��(������	:� 2��6(����)	
�
(�)	���6(��&
�(��	������1

���I���
�
&

�?����2	%��6���(���)����)��"���
����)
��
�:���I�
H�)����	���

����

(�)
�������)	
�
(�)	���6���
?��)	��:�X,
���	"�+���
"��QQ�l�-�))�	��H�
 �"��Q��Y�



��D

R��(�	���������
29� ���)	
�
(�)�	"��
�2
�I�(�	�� 
��H���

��(��	������

	� 
�����H�	���
�F
2������((�

-2��%��� �)�	� ����
(��������

�
6&2������� ���
	�6����H�
 �6����
�%�):�

�H
H
)�%��:�)� ������
�2��

� ���
(
�
2�(
)
	���6���)��)

��76&2������ ���
	�

�6����
�%�):��V��
�����3�� �
2� 
�)
2�����
2��H�	2�
2���9
2�
HE��2������	&�

)���a���� 
����
H�(�	���
 �6����
�%�):����Z9����
�2����2	%

� ��
���� ��
�F
2

(���)���
���2� 
�)?�
����
������� ����k(m��/��)����(
��������
2�)��)2��
29�)I�

�
�

�
6��2(�� �)�	� �)?�
H�
E��2�X,
����?�"��QQ�Y��76&2������ ���
 �6��

�
�%�):��V���
���
����E�?��H(���)������
�
9�k�(m��[H� �)�
�)�"���
E�� �

�)�

�H
&���)�
�)��)
�)
�)��)2�(
9�
� 
3���?��	���
� ���F"�9���1��
�
&�I���
�
H)��)�

��
���
����E�?��H(���)����
9(
"��)
	6�� �:�2
����I��
9����
�?���
����
H)�N	��

)��)

��������(������
�)�%2�1����1	

�����
(��������
H
)�%��:�)� ��V�
&	�)

��
�
(��
�
�	)��� �
(�
�	������
9(
����	� ����2�
 ��

)
%�������
�������	���

�I�
�
�	������
����� �3
��
(�)	
(�k�)2���m��76� ���?���)	
�
(�)	���I�
�
?�

��)	

������H(
)
	���6��� )��)

�����
�	
&� �� ��� ���I(2��)�)��)���I(2

��	��

���2"��)
	I���
%:
� 
�

�
6�
%)���	�)(�)���I�
��	��(�	2���
�(��	?�����

)	� ����)���������

�
	�
 
3���1���?(�)	�2��H�2��%�1� �)�	� �2��
(������2��(�����	��)�	��
�


� ��(�)�(�)���6(�	
���� 
(�������@
(�2	%

��6(���
��
(�	�I�%:� 
��
����

� ��
(��
��
)?�� ��

��I�
���	�(�)	���	����3(��)��
�	�������X���
(����)�

���Y��
�%�)��?��R��
� ���(���
�����@
(� �)�	� ����
?�	����
�)���$)2��U�X(���

	2Y�(
	�
 
3��������?(�)	���� ��

��6���
����	�%�����(���
�1�� ���
	

���:(

�
��1&
	
(�)����)���"��)
	I��(��� ��

� ��
H�	���������1�
(�
6��2(��

�	��
&���):
�
�F��
�1�������&�
 1)�?����
��G)�
H� ��

��6�����	�(�)	
��

)	�&���
��F"�9��)����)�?�&
 ��
H�	��(�	��
H�"D�	
����)�	����

�	���#�&�
�#��� ��

P�)	
�
(�)	���1����	��)�	��)��2��
(����)�����H���
(����)�����
 

����)� �


?���	2�1��
��
)?��	�)(�)���I�
��	��(�	2�
H� ��

��6���2���

�)�E
���
�����

	�%����X7Y��H)����)����X/Y�X)�&���Y�

>H)�&2E�?�
?� 6
�"�9���1&
	�
����	�%����(� �

�
��)�6��������	�(�)	
��

��9��������@?� �)�	� ����
?�	����
�)���[�
&�)���2�1)�
��
?�
�6�����@� �)�	� �

����
?�	����
�)��2H)����)����
H��	�(�)	��(�@�(� �?�
&

���	�� ��)���X�"�C�Y"

%
����������	��)�	���F�9������� 
�
%���
�F�

4
���� ?�(�������	

6(����3(��)�(��&
 ��)�����)
�2�
����	�%������9���"


�	�(���
6��(�?�X	
���� �
H�Z9���	2�?Y"�����)
�&
 
�	

���I��/��)
�
6� ���?

�
���� �"�9��2H� ��

��6���
����	�%����&
 ��
H�
	

���:��H)����)��(����9���

(��	��(
	�
 
3��������?(�)	����� ��I�
����	�%�?��	�2���� ��)����
?��:��)2��U

�?(�)	���)� ����
�( ��I�)����)�?�

���	2��
(����������������H��	

6����
�%�):��

�
6&2������� ���H�
(�������


H
)�%��:�)� ���������2��)	��2�
����	�%����X7Y��H)����)����X/Y����	��)�	��2�1



��Q

 
!@�#�>	��	���
���������(�	�,���������*
���	�
�&���
	�
�	�������&�����
�	�
)

��"	�����
�&�����,���
$����-�8�
*����
�����- 8�
*����,	�	��
���

Segment Porovnanie Parameter Skupina 
Dominantný Nedominantný Rozdielom Indexom laterálnej   

vyhranenosti 
^8$�
�HK 
[cm] 

V 
T 

68,9 
72,4 

68,2 
71,3 

0,7 
1,1 

1,010 
1,015 

^8$�
��	�_ 
[cm] 

V 
T 

16,9 
17,4 

16,8 
17,3 

0,1 
0,1 

1,004 
1,006 

Šírka ruky 
[cm]  

V 
T 

7,5 
8,1 

7,3 
7,8 

0,2 
0,3 

1,014 
1,038 

Obvod ramena 
napn. [cm] 

V 
T 

26 
27,4 

25,7 
26,4 

0,3 
1 

1,012 
1,038 

Obvod ramena 
	����& [cm] 

V 
T 

23,8 
26 

23,5 
25,3 

0,3 
0,7 

1,013 
1,027 

Obvod predl. 
max. [cm] 

V 
T 

22,8 
24,2 

22,4 
22,9 

0,4 
1,3 

1,015 
1,057 

Obvod predl. 
min. [cm] 

V 
T 

15,5 
16 

15,3 
15,6 

0,2 
0,4 

1,011 
1,026 

Obvod stehna 
[cm] 

V 
T 

42 
42,5 

41,7 
41,8 

0,3 
0,7 

1,010 
1,017 

Obvod lýtka 
max. [cm] 

V 
T 

33,9 
35 

33,5 
34,2 

0,4 
0,8 

1,014 
1,024 

Obvod lýtka 
min. [cm] 

V 
T 

22,6 
22,5 

22,3 
22,1 

0,3 
0,4 

1,014 
1,018 
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Porovnanie Test Skupina Z dominantnej 
(dominantou, na 
dom. stranu) 

Z nedominantnej 
(nedominantnou 
na nedom. stranu 

Rozdielom Podielom 

Skok odrazom 
 �#����$�`cm] 

V 
T 

134 
152,5 

130 
145,5 

4 
7 

1,03 
1,05 

Hod jednou 
rukou  [m] 

V 
T 

3,2 
5,2 

3 
4,3 

0,2 
0,9 

1,09 
1,21 

Obrat výskokom 
[o] 

V 
T 

338 
406 

332 
381 

6 
25 

1,02 
1,07 
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PECULARITIES OF YOUNG WOMAN WEIGHT
LIFTER´S LATERALITY

Summary

The aim of empirical research is to recognize morphological and functional
laterality of young weight lifters. The average age of research file is 14,4 years,
the avarage physical height is 154,8 cm and the average physical weight is 48,8
kg. To determine the grade of morphological asymmetry and functional lateral
superior are evaluated the antropometrical indicators for both parts of body, the
level of explosive force of upper and lower limbs and the level of body rotation
to each sides. The degree of asymetry and superiority is characterized by math-
ematical difference between dual organs and by so called index of lateral ap-
propriation. All indicators resign to basic statistical working-up. The level of
lateral appropriation of observed weight lifters is compared with the file of
woman tenis players and authors meassured then in their former research with
the same methodology. We found out that the file of weight lifters had lower
indexes of lateral stability in all 10 antropometrical indicators and in all 3 ki-
netic exams. The differences between dual organs proved beside one exception
of the relation between weight lifting and lateral stability. This contribution
presents information about kinetic and somatical characteristics of young woman
weight lifters.

Key words: laterality, young woman weight lifters, morphological asym-
metry, functional lateral supperior, index of lateral appropriation
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Abstract
The objective of this paper was to test a number of biomechanical indices in

sinistropedal and dextropedal soccer players aged 15-16 years as well as to com-
pare those indices in the same players when they were performing exercises
separately with their dominating and subordinate extremity.
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x   δ  x  δ  t p 
1 PMMAX 177,45 28,80 184,32 24,79 -0,51 0,609 
2 PMWZ 2,72 0,39 2,89 0,39 -0,94 0,353 
3 LMMAX 175,64 24,00 189,24 28,73 -1,19 0,239 
4 LMWZ 2,70 0,33 2,98 0,57 -1,73 0,089 
5 PT_FMAX 0,20 0,08 0,19 0,05 0,13 0,893 
6 PT_0_5_F 0,06 0,02 0,05 0,01 0,89 0,380 
7 PF_MAX 6867,08 1618,43 7098,60 370,99 -0,32 0,753 
8 PT_F_MAX 0,05 0,02 0,04 0,01 0,84 0,405 
9 P_I 5184,57 1410,16 5528,80 528,87 -0,54 0,593 

10 LT_FMAX 0,19 0,07 0,22 0,08 -0,78 0,441 
11 LT_0_5_F 0,06 0,01 0,14 0,17 -3,50 0,001 
12 LF_MAX 6608,75 1313,02 6789,40 1100,89 -0,30 0,768 
13 LT_F_MAX 0,05 0,01 0,04 0,01 0,43 0,666 
14 LI 4939,47 1158,96 3997,00 2053,31 1,61 0,113 
15 T50%MMAX 

Prawa 
79,74 20,39 89,60 39,46 -0,94 0,351 

16 T50%MMAX 
Lewa 

76,28 17,23 87,28 43,04 -1,16 0,253 

17 SUMA 156,02 32,74 176,88 82,18 -1,15 0,254 
18 T_LOT 0,54 0,04 0,56 0,05 -0,69 0,496 
19 T_ODB 0,15 0,06 0,18 0,04 -1,02 0,314 
20 HOSC 0,36 0,05 0,38 0,07 -0,63 0,533 
21 VW 2,66 0,19 2,72 0,26 -0,68 0,498 
22 W 232,25 41,35 239,60 51,89 -0,37 0,712 
23 P 1699,80 606,23 1457,00 689,00 0,85 0,402 
24 PWZ 26,01 8,87 22,91 11,64 0,73 0,470 
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Summary

The objective of this paper was to test a number of biomechanical indices in
sinistropedal and dextropedal soccer players aged 15-16 years as well as to com-
pare those indices in the same players when they were performing exercises
separately with their dominating and subordinate extremity.

Material And Methods:
This research involved 51 dextropedal and 5 sinistropedal soccer players.

Their maximal and relative values of force moments were measured for the ex-
tensors of their knee joints, strength and time units that characterised the fast
isometric contraction of the extensors of the knee joints, duration of isometric
contraction of the extensors of the knee joints of 50% of maximal capacity, and
the kinematical and dynamic parameters that described their vertical jumps on
a dynamographic platform.

Research Findings And Conclusions:
No statistically significant differences were found in the majority of the tested

biomechanical indices among the soccer players with different types of motor
dominance - dextropedal and sinistropedal ones. However, sometimes the sin-
istropedal players had higher indices than their dextropedal contemporaries. The
average, maximal and relative values of force moments of the extensors of the
knee joints in the dominant and subordinate lower extremities of the dextropedal
and sinistropedal soccer players indicated that their strength, speed, and strength
were symmetrically developed. The utilisation of contemporary biomechanical
technology allows to relatively quickly discover individuals who have excep-
tionally high predispositions that characterise different strength as well as speed
and strength capacity.

Key Words: biomechanical indices, symmetry - asymmetry, soccer players.
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Trieda a������� Výška SOM HPL  Beh 30m 
      
        KT 
    5. 
         ŠT 
 

 
14,06 

 
12,22 

 
6,44 

 
6,17 

 
7,70 

 
8,19 

 
10,81 

 
15,46 

 
2,11 

 
4,20 

 
        
        KT 
    6. 
        ŠT 
   

 
8,52 

 
9,52 

 
4,41 

 
3,64 

 
3,06 

 
3,86 

 
6,35 

 
12,24 

 
0,17 

 
5,39 

         
        KT 
     7. 
        ŠT 
 

 
14,11 

 
11,62 

 
6,22 

 
3,64 

 
3,55 

 
12,33 

 
25,80 

 
28,37 

 
3,33 

 
2,95 

        
        KT 
     8. 
         ŠT 
 

 
8,99 

 
13,5 

 
4,51 

 
4,78 

 
11,60 

 
8,91 

 
20,38 

 
30,39 

 
13,65 

 
0,42 

        
        KT 
     9. 
         ŠT 
 

 
3,53 

 
10,75 

 
2,92 

 
3,61 

 
6,05 

 
3,70 

 
10,27 

 
16,72 

 
3,54 

 
1,63 
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Trieda a������� Výška SOM HPL  Beh 30m 
      
        KT 
    5. 
         ŠT 
 

 
12,8 

 
15,55 

 
5,34 

 
4,41 

 
7,23 

 
7,04 

 
23,57 

 
-9,59 

 
1,47 

 
9,71 

        
        KT 
    6. 
        ŠT 
   

 
9,28 

 
10,01 

 
4,54 

 
5,23 

 
1,91 

 
5,00 

 
0,85 

 
19,04 

 
4,42 

 
70,10 

         
        KT 
     7. 
        ŠT 
 

 
9,57 

 
8,24 

 
3,36 

 
0,41 

 
7,41 

 
6,49 

 
15,26 

 
18,10 

 
2,24 

 
4,59 

        
        KT 
     8. 
         ŠT 
 

 
6,38 

 
7,59 

 
0,07 

 
1,37 

 
0,32 

 
5,02 

 
6,00 

 
15,09 

 
2,13 

 
1,70 

 
        
        KT 
     9. 
         ŠT 
 

 
3,63 

 
1,38 

 
0,63 

 
0,64 

 
3,38 

 
-5,57 

 
-0,21 

 
6,50 

 
0,92 

 
0,81 

� ��
�&

The  author of the contribution was observing annual increase in physical
devellpment and sport performance of both sporting and non-sporting youth from
10 to 15 years of age. He made conclusion according to results that there are
almost identical growth-additions of both sporting and non-sporting youth.
However, there are move significant differenbces in speed and strenght ability
tests in favour of the sporting youth. The most remarkeble addition to explo-
sive strenght were obseved between 12- than 14th year of preparation.
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Charakte- 
ristiky 

Tel. výška 
(cm) 

Tel. hmot. 
(kg) 

BMI-
index 
 

Obvod pása 
(cm) 

Obvod 
bokov 
(cm) 

Pomer 
obvodu pása 
a bokov 

Decimál. 
vek 

x 
s 
min 
max 
R=x max. 
   - x min 

  180,00 
      6,10 
  170,00 
  189,00 
    19,00 

  78,32 
    7,26 
  67,00 
  85,00 
  18,00 

  24,28 
    2,55 
  19,39 
  28,36 
    8,97 

  85,23 
    5,86 
  78,50 
  93,00 
  14,50 

  96,30 
    6,46 
  91,00 
108,00 
  18,00 

0,88 
6,16 
0,82 
0,92 
0,10 

  24,28 
    2,55 
  17,30 
  32,50 
  15,2 
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Testy pohybových schopností  
Charakteris- 
tiky 

Stoj 
b�#����$& 

Chôdza vzad  
v tandeme 

�*�
$���
vzad 

Úklon 
trupu 

Vertikálny 
výskok 

c
d-
sed 

Mod. 
��	�_ 

Chôdza  
z miesta 

x 
s 
min 
max 
R=x max – 
     x min 

60 
0 
60 
60 
0 
 

8,86 
0,94 
7,8 
10,5 
2,7 

5 
0 
5 
5 
0 

25,75 
2,70 
22,0 
30,50 
8,50 

52,71 
7,95 
40 
68 
28 

15 
0 
15 
15 
0 

22,75 
3,65 
16,0 
29,0 
13,0 

5 
0 
5 
5 
0 

Ind.   zdatnos. 
(5 bodov) 

 
60 

 
11,0 

 
5 

 
25,1 

 
56 

 
15 

 
20 
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In the article we present the level of the motional efficiency and ability of
the baseball players, which won the Championship of Slovakia in baseball in
the season 2001-2002 we focused on the team of men between 17-32 years,
which represent the city Trnava.
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The sporting team consist of 17 players and we present also their body mass
index – BMI. The level of the motional efficiency and ability we are bringing
near in 8 tests.

The results of our research had confirmed our expectations, that the base-
ball players will achieve very good results in our tests.

Our research becom to be also a good motivation for players to achieve the
best results also between the competitions.

Key words: the baseball players, test the motional efficiency, ability of play-
ers.
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Vstupné 
meranie 

Kontrolné 
meranie TEST 

x s x s 

T -
TEST 

p s 

1.OBRATY PRI 
REBRINÁCH 

14,767 1,260 13,327 0,922 4,968** 0,000 1,195 

-&ae^�fg�hijc   9,235 3,231 12,471 4,274 -2,570** 0,021 5,191 
+&klel�fg�hijc   3,193 1,642   5,761 2,565 -3,337** 0,004 3,173 
4.BEH 
K e�Ukme�gfn���
LOPTÁM 

  8,250 0,919 7,091 0,446 5,011** 0,000 0,954 

5.TRIAFANIE DO 
e�!o�j 

  5,000 2,291 6,882 1,691 -3,717** 0,002 2,088 

6.REAKCIA NA POHYB. 
SA LOPTU 

  1,679 0,163 1,749 0,247 -1,038 0,315 0,276 

7.REAKCIA NA POHYB. 
kg�e�!o� 

  0,424 0,344 1,048 0,450 -5,018** 0,000 0,513 

8.BEH NA OBRÁTENEJ 
mg�i�lj 

  8,596 2,138 7,244 2,307 1,956 0,068 2,851 

9. OBRATY NA 
mg�i�lj 

11,301 2,457 9,944 1,776 1,839 0,085 3,043 

.(&�!jlpqle�p�
DRÁHA 

22,545 1,003 21,352 2,884 1,871 0,080 2,629 
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Vstupné 
meranie 

Výstupné 
meranie TEST 

x s x s 

T -
TEST 

p s 

1.OBRATY PRI 
REBRINÁCH 

14,767 1,260 12,113 0,749 10,385** 0,000 1,054 

-&ae^�fg�hijc   9,235 3,231 12,353 4,401 -3,190** 0,006 4,029 
+&klel�fg�hijc   3,193 1,642 3,659 1,534 -0,714 0,485 2,693 
4.BEH 
K e�Ukme�gfn���
LOPTÁM 

  8,250 0,919 6,487 0,459 9,338** 0,000 0,779 

5.TRIAFANIE DO 
e�!o�j 

  5,000 2,291 7,118 1,867 -3,020** 0,008 2,891 

6.REAKCIA NA POHYB. 
SA LOPTU 

  1,679 0,163 1,720 0,193 -0,640 0,532 0,262 

7.REAKCIA NA POHYB. 
kg�e�!o� 

  0,424 0,344 0,341 0,499 -1,592 0,131 0,564 

8.BEH NA OBRÁTENEJ 
mg�i�lj 

  8,596 2,138 5,958 1,225 5,006** 0,000 2,173 

9. OBRATY NA 
mg�i�lj 

11,301 2,457 8,108 1,244 5,792** 0,000 2,273 

.(&�!jlpqle�p�
DRÁHA 

22,545 1,003 22,447 0,939 0,556 0,586 0,728 
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Kontrolné 
meranie 

Výstupné 
meranie TEST 

x s x s 

T -
TEST 

p s 

1.OBRATY PRI 
REBRINÁCH 

13,327 0,922 12,113 0,749 4,825** 0,000 1,038 

-&ae^�fg�hijc 12,471 4,274 12,353 4,401 0,126 0,901 3,839 
+&klel�fg�hijc 5,761 2,565 3,659 1,534 3,788 0,002 2,287 
4.BEH 
K e�Ukme�gfn���
LOPTÁM 

7,091 0,446 6,487 0,459 4,013** 0,001 0,621 

5.TRIAFANIE DO 
e�!o�j 

6,882 1,691 7,118 1,867 -0,411 0,686 2,359 

6.REAKCIA NA POHYB. 
SA LOPTU 

1,749 0,247 1,720 0,193 0,367 0,718 0,324 

7.REAKCIA NA POHYB. 
kg�e�!o� 

1,048 0,450 0,341 0,499 2,662* 0,017 0,630 

8.BEH NA OBRÁTENEJ 
mg�i�lj 

7,244 2,307 5,958 1,225 3,146** 0,006 1,685 

9. OBRATY NA 
mg�i�lj 

9,944 1,776 8,108 1,244 3,462** 0,003 2,187 

.(&�!jlpqle�p�
DRÁHA 

21,352 2,884 22,447 0,939 -1,663 0,116 2,714 
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The aim of our work was to contribute to clarification of change dynamics
of coordination skills in basic sport preparation of boys in school age. By creat-
ing the kinetic program for aerobic lessons and by their realization within the
training process of 12-13 years old football players we want to contribute to the
optimalisation of their efficiency for this category of age.

During our research and practice we realized, that aerobic, in football and
in other sport branches, appeals not only to the development of motor skills and
abilities, but it also becomes an entertainment. Thanks to aerobic athletes can
also psychically unbind from problems and can experience many funny moments.
We see the efficiency of aerobic lessons in:
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The purpose of the intra-individual research was to investigate changes in
heart rate variability parameters of a top decathlonist after an extreme intense
training by means of spectral analysis (SAHRV). We have identified a group of
SAHRV parameters in which no significant changes were recorded both before
the load and after a long time recovery of 14 - 22 hours, or which values re-
turned back to normal. The most significant differences were found in the total
spectral power – TSM, indicator of total HRV – mean value of square differ-
ences between R-R intervals – MSSD, coefficient of variation components - CCF
HF, and spectral power, which are characteristic of vagal activity. The athlete’s
examination in lying position on the next day showed a drop in values of two
indicators characteristic of the sympatho-vagal balance which may also serve a
proof of the high level of athlete’s conditioning during the competition period
and his abilities of recovery from extreme intense exercises.

Keywors: heart rate variability, spectral analysis, postural changes, exer-
cise, recovery
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In the process of movement acquisition, from time to time we have to take

on new tasks, besides the permanent ones. The following are characteristics of
“perfect” execution:

y T@��2)�
����
2 ��	�� ��)�)���	�\2�	���)���

y T@��2)�
����
2 ��&���
�)��2
2�"�j�)�
2)�&	����

y /���� 2���?�
���@��2)�
����
2 ��	�� ��)�)����	
��	�(

�(��)�
��&
�?�
	

��	)��
��)���&
�?�X�	
��	���)2	��
���@��2)�
������&���2�3��������	�����
(�

��	���)
����	����������)����	�Y

y �	
��	�)�(����)�(�)�
��
��)��������	��)���	)��
��)���(

�(��)

Obviously many other things could be added to the list, but we must accept
that precise time estimation is a crucial criterion of movement and the precision
of movement.

It is an exciting aspect of movement coordination whether it is our “inner
clock” that determines the succession of movement, its regular or irregular na-
ture. Watching a dancer, we encounter a different scenario. Movement of a dancer
is adjusted to the rhythm of the music. Thus, control of execution is based on
an outer stimulus, the sound of music. Inner and outer rhythms, as it can be
observed in practice, have a very favourable effect on each other. As an exam-
ple we could think of ballgames, combat sports, or gymnastics, where the ath-
letes use background music to practice certain movements.

At this stage of my research the focus of my observation is the sense of time
and the estimation of the length of time.

Are our inner clocks equally punctual? Obviously not. Some have a good
sense of rhythm while others lack this ability.

To what extent are we able to estimate spans of time set either by ourselves
or an outer source? Do we tend to over or underestimate these time spans? Is
there a connection between the required reproduction of a time span and its
length?

How stable is our sense of time? Can it be improved? Is there an optimal
age as for these abilities?

These are the questions my research focuses on. Before turning to the ex-
amination of time estimation, we should define some important concepts.

Time can be defined in many ways. From a broader perspective together with
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space, time is the way matter exists. It is also SI concept, with the second as its
basic measurement. Based on practical experience, modern physics denies the
existence of absolute time as it was defined by Newton. According to the theo-
ry of relativity time passes differently in spaces with a different gravity.

However we define time and space these concepts are inseparable from matter
in motion.

As sport movements also occur in time and space, for proper execution it is
important to know the following factors of movement:

• Space
• Time
• Dynamics
For an accurate timing of movement we need the ability to estimate time,

we need a sense of time. “…It is our ability through which we are able to com-
pare time spans (without a time measuring device) and decide whether they are
the same length or not.”

As I referred to it above our sense of time is not infallible, we sense the pass-
ing of time differently in different situations. As it is nicely expressed in the
poetry of Pet�fi “ ….Though the cart is running, time seems to have stopped.”

There is a strong connection of the sense of time and the sense of movement
rhythm. This latter enables us to control the length of time spans of the differ-
ent elements of movement. People having a good sense of movement rhythm
can learn movements much faster. This ability can the most significantly be
improved between the ages 9-10. As rhythm abilities are based on the sense of
time we can expect the improvement and stabilisation of tasks connected with
time estimation.

I wanted to find out about how precisely time can be estimated, in other word
how many times are time spans judged correctly and incorrectly. All measure-
ments of precision are basically measuring mistakes.

According to Woodworth and Schlossberg the significance of measuring
precision or imprecision lies in the fact that they may help correction.

If we know the deviation, either positive or negative, we can consider cor-
rection.

I wanted to find answer to the questions bellow:
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The survey was done with 70 children in a small village primary school in
Tisza�rs, Jász-Nagykun Szolnok county. The chart bellow shows sex and age
of the participants.
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Methodology of the survey:
Using a stopwatch, children were asked to individually estimate three spans

of time chosen by us and one chosen by them.
The required time spans were 8, 16 and 30 sec long respectively.
I had chosen time spans with significant gaps, because, according to E.H.

Webber (1834) a given stimulus has to be increased by a constant fraction of its
value for a change to be observed. (Webber Law) Thus time spans with signif-
icant gaps should be measured by the participants to sense the difference.

Individual choice of one time span was optional within a 60 second limit.
These individual choices ranged between 1-40 seconds. The required time spans
were estimated in a random order. Absolute as well as positive and negative
deviations were determined with all participants.

Children could not see the results of others, because one participant was
present at each testing.

Start and finish of measuring was indicated and determined by the partici-
pant. The stopwatch was handled by the same teacher.

Assessment:
Absolute deviation was compared to the required times and is shown in per-

centages. The number of children with positive and negative deviations is also
shown together with the relative value of their performance. To show results I
used pie and bar charts.

��� ���
First let us have a look at the precision of estimation of the time spans of

choice with no reference to age or sex.
My experiances:the percentage make-up of the participants with a deviation

in the estimation of the required 3 and 1 optional time spans.
As we can see it was the 8 second span in which there were the most devia-

tions, either positive or negative. It is also interesting that in the case of the 16
and 30 second required and the one optional time span the percentage of under-
estimations is most significant. The number of those who could give accurate
estimates is irrelevant.

Looking at the performances we can conclude that there is a negative corre-
lation between the length of the time span and the number of mistakes. At the
same time the absolute value of the deviation is higher in the case of underesti-
mation. It is interesting to look at estimation performance in the different age
groups. First graders make a lot of mistakes, which means that their sense of
time has not yet properly developed. However the quantitative indicators in upper
grades are very similar.
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Team-handball is one of the most slightly ball-game all over in Europe. Pop-
ularity of this game thanks to it’s pulsating rhythm and exciting happenings
which are followed each other in line, otherwise there are lots of struggle be-
tween opponents during match-time and the final victory always depend on these
small part-results. The two cooperating system want to enforce their own will
on the rival. Teams are choose different way of success in play, and I’d like to
demonstrate a few components of these. Some of the elements are similar, but
we can say that every top handball team (nation) has something special which
make them better than others.

My analysis based on observations of handball matches which has played
on the most famous tournament of the year. It was the male World Champion-
ship in Portugal, and my performance will draw out the traditional handball
schools over the world.

Keywords: handball, handball school, rhythm of the game
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In contemporary sports games is evaluation of players mostly done by sub-
jective opinions of experts (coaches). This subjectivism brings many risks of
mistakes. We try to find some way how to objectify the process of players eval-
uation by quantification. Majority of evaluations items is focused on the very
short time actions which are mostly binomial. But these very short times action
occupy only very small ratio of game time and rest of game time is not followed
by statistical indicator. We show how could by possible to find these criterias
for evaluation of players.

Key words: sports games, evaluation of players, ice- hockey
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Athletes participating in competitive sports, require specific supplementa-

tion to help stimulate the deffensive mechanisms and improve sport perform-
ance (Beaton et al. 2002, Gerster 1989). One of those supplements include
antioxidant vitamins (Kanter i wsp. 1993). They do not improve work capacity
directly, yet acting as coenzymes, they influence the rate of biochemical reac-
tions and help in eliminating H+ ions (Dawson et al. (2002).

The aim of the study was to examine the effect of antioxidant vitamins sup-
plementation E, C, b-carotene and selenium on physical work capacity expressed
as maximal oxygen uptake (VO2max) and work volume, as well as the antioxi-
dant status of young men.
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The research included 24 male physical education students randomly divid-

ed into 2 groups – supplemented (S) and control (C) (tab. 1)
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Group S (n=12) Group C (n=12) Characteristics 
X SD X SD 

Age (years) 20,7 0,6 20,7 1,1 
Body mass (kg) 75,0 6,9 70,8 5,7 
Body high (cm) 178,0 6,9 159,9 7,5 
VO2max ml/min/kg b.m 51,64 8,9 50,4 8,9 
Wmax (W) 277,6 35,6 234,5 36,9 

Group S (n =12) was supplemented daily with a Zellschutz supplement (40
g) (FitLine – Germany) consisting of vitamins C (150 mg), E (24 mg), b-caro-
tene (14,4 mg) and selenium (80 mg) for an overall period of 6 weeks. The con-
trol group (C) (n =12) – did not receive any supplement. During the entire period
none of the participants performed any kind of training.

One week before the first experimental trial maximal workload (Wmax) was
determined using a graded exercise test to determine the 60 % workload used
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in the experimental protocol. Shortly before the first and after the last exercise
test, VO2max was evaluated on a cycloergometer (Monark 829E) during a sub-
maximal test (according to Astrand).

The subjects from both groups were subjected to a identical one-hour ergo-
cycle effort (Monark 814 E), with varied intensity before, and after 3 and 6 weeks
of the experiment. The test consisted of continuous 45 min cycling at 60 %
W max at a constant speed (60 rpm), followed by 15 min of work with progre-
sive intensity to perform as much work as possible (Jeukendrup et al. 1996).
Oxygen uptake (Oxycon Alpha– Jaeger -Germany) was recorded during the test.
Relative work was monitored during the last 15 min of the exercise protocol (PC
MCE v-2.3 program-JBA; Poland). The total amount of work performed dur-
ing the last 15 min (power output over 15 min) and VO2max were taken as a
measure of physical work capacity. The average energetic values of the diets
and the ammount of vitamins A, C, E we calculated with use of computer pro-
gram „Dietus BUI InFit” 1995 (Poland).

Blood samples for biochemical analysis were drawn from the anticubital vein
at rest, immediatly after the exercise protocol and after 1 h of restitution. The
concentration of a-tocopherol and g-tocopherol as well as retinol were evaluat-
ed in plasma with the use of liquid chromatography (HPLC) (Sobczak et al.
1999), lactate (LA) concentration was evaluated in plasma with commercial kits
of Biomerieux. Plasma creatine kinase activity (CK, EC 2.7.3.2) were determined
with Analco (Poland) kit and malondialdehyde level (MDA) with Buege-Aust’a
(1978) method. Whole blood vitamin C concentration was evaluated with the
Omaye method (Omaye at al. 1979) and selenium level with spectrofluoryme-
ter by Danch at al. (1996) method as well as the activity of GSH-Px by the meth-
od of Flohe and Gunzler (1984). The remaining blood was centrifuged to separate
plasma and erythrocytes. Erythrocytes was examinated for activities SOD us-
ing RANSOD (GB) kit and CAT by the method of Aebi (1974) The research
project was aproved by the Local Ethics Committee of the Medical Academy
in Katowice.

For statistical purposes the „Statistica” (Software 1995) was used, as mean
values (X) and standard deviations (SD) were calculated. The Student „t” test
for depended and independed variables was applied to determine the significance
of changes in- and between both student groups. In order to determine the ef-
fects of independent factors: 1- supplementation (group S and C), 2-time of
supplementation (0, 3, 6 weeks) the analysis of variance (ANOVA) was applied.
Significant main effects and interactions were further analyzed using a Tukey
post hoc test. Data CK were not normally distrbuted were logarithmically trans-
formed and the log-transformed data were then subsequently analyzed using
nonparametric Friedman test. The level of significance for all analyses was ac-
cepted at p < 0,05.
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The analysis of the tested subjects diet is presented in table 2. The data indi-

cates no significant difference in the caloric value of diets of both groups.
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Group Energetical value 
(kcal) 

Vitamin A1 
(µg) 

Vitamin C 
(mg) 

Vitamin E 
(mg) 

X 3856,7 844,6 (+2500)2 59,74 (+150) 8,36 (+24) S 
SD 409,7 239,2 30,6 3,7 
X 3746,0 710,9 86,5 8,5 C 

SD 1136,3 280,7 54,9 4,8 
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The supplementation with antioxidant vitamins caused a statisticly insignif-
icant rise in oxygen uptake. In the supplemented group the initial VO2max
equaled 51,6 ± 8,9 ml/kg/min while this value rose to 57,4 ± 9,1 ml/kg/min
after 6 weeks. The values of VO2max for the control group were 49,2 ± 10,1
and 51,4 ± 8,3 ml/kg/min. The increase in the supplemented group was 11% (440
ml O

2 
/min).
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Evaluation I Evaluation II Evaluation III Group 
I. X SD X SD X SD 

S 2128,8 335,9 2326,2* 348,1 2353,4 346,8 
C 2001,7 269,6 2052,0 261,1 2125,3 248,8 
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During the 3rd week of supplementation the experimental group showed a
insignificant increase in relative work (9 %), yet was significantly (p < 0,05)
greater than for the control group, at 6 weeks no further improvement was ob-
served and the differences between groups were insignificant (tab. 3). The con-
centration of lactate after 45 min of exercise was close to 3 mmol/l, over 8 mmol/l
after the protocol and 1,8 mmol/l after 1 h of restitution. The level of ascorbic
acid also increased after 3 weeks of supplementation, yet this difference was
not statisticaly significant. The level of retinol did not change. After 3 weeks of
supplementation the concentration of �-tocopherol and ascorbic acid returned
to initial values, that of retinol, did not change, while the level of g-tocopherol
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decreased significantly (p < 0,05). After 6 weeks of supplementation the con-
centration of a-tocopherol and ascorbic acid returned to initial values, that of
retinol, did not change, while the level of g-tocopherol decreased significantly
(p < 0,05) (tab. 4). The analysis of wariance Anova indicates a significant in-
fluence of supplementation on results of total work performed (F = 8,5; p < 0,01)
concentration of vitamin C (F = 6,6; p < 0,05), vitamin E (F = 13,2; p < 0,001).
Time was a significant factor influencing the differences in concentration of g-
tocopherol (F = 7,1, p < 0,01) (tab. 4).
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Trial I Trial II Trial III Parameter Group 
X SD X SD X SD 

S 14,6 2,3 17,9# 3,1 13,7 2,3 α-tocopherol 
(µg/ml) I. 13,6 4,6 12,2 2,4 13,1 1,4 

S 0,94 0,21 0,98 0,39 0,69# 0,15 γ-tocopherol 
(µg/ml) C 0,82 0,34 0,87 0,27 0,61 0,16 

S 27,3 6,8 29,9 8,7 27,9 6,6 Vitamin C 
(µg/ml) C 24,3 4,9 25,4 3,8 24,2 5,0 

S 75,3 12,1 80,2 15,7 69,5 12,4 Selenium 
(ng/ml) C 73,6 10,4 58,1# 7,5 68,2 14,8 

Retinol, (µg/ml) S 0,47 0,06 0,46 0,09 0,48 0,10 
S 2,17 0,28 2,17 0,28 2,17 0,22 CK 

(log U/l) C 1,98 0,11 1,94 0,11 1,98 0,08 
S 4,5 0,6 4,2 0,7 4,6 0,6 MDA 

(nmol/l) C 4,3 0,7 4,5 0,9 4,5 0,7 
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The results antioxidant activities of antioxidant enzymes are presented in table
4. Ingestion of vitamins E, C, b-carotene and selenium had no significant effect
(ANOVA) on the rest activities of SOD, CAT, GSH-Px, CK (Friedman test) and
MDA level (tab. 5).

The results antioxidant activities of antioxidant enzymes are presented in table
4. Ingestion of vitamins E, C, b-carotene and selenium had no significant effect
(ANOVA) on the rest activities of SOD, CAT, GSH-Px, CK (Friedman test) and
MDA level.
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Trial I Trial II Trial III Parameter Group 
X SD X SD X SD 

I. S 14,9 2,9 15,4 2,1 15,1 3,1 GSH-Px 
U/gHb C 15,1 2,6 14,9 2,7 14,9 2,2 

S 855,6 106,8 912,8 102,4 919,6 97,6 SOD 
(U/gHb) C 862,1 71,6 914,1 51,8 879,4 85,9 

S 169,6 25,1 178,3 23,3 185,1 24,3 CAT 
k/gHb C 173,2 23,8 179,9 17,8 173,3 31,6 
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The aim of the research was to evaluate the effect of antioxidant vitamin
supplementation on physical performance in young males. The research mate-
rial included 24 male students, divided into two groups: C – control, S – sup-
plemented with vitamin C, E, b-carotene and selenium. Both groups performed
a identical one-hour ergocycle effort with varied intensity before and after 3 and
6 weeks of the experiment. Maximal oxygen uptake (VO2max) and total work
output (TWO) were evaluated for all subjects. Blood concentration of lactate
(LA), �-tocopherol, �-tocopherol, selenium, retinol, malondialdehyde (MDA)
and creatine kinase (CK) activity was evaluated. The students suplemented with
antioxidant vitamins increased their VO2max by 11% and TWO by 9 %, yet
these diferences were statisticaly insignificant. After 3 weeks of suplementation
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the concentration of a-tocopherol increased significantly, while that of vitamin
C did not. The level of g-tocopherol and retinol did not change after 6 weeks of
supplementation, the level of the metabolites returned to initial values, except
that of �-tocopherol which decreased significantly (p <0 ,05). The improvement
of physical work capacity was much higher for the group reciving antioxidant
vitamins, thus the authors suggest supplementation with such vitamins over the
period of 3 weeks for endurance athletes. Since all of the vitamins and seleni-
um present in the Zellschutz products have antioxidant properties, it is difficult
to establish which one has the greatest effect on physical work capacity. It seems
neccessary to conduct further research in this area with particular vitamins at
different doses.

Key words: supplementation, VO2max, physical work capacity, antioxidants
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Our nature offers many various forms to unfold our purpose or to organize
and perform different specious actions. The post-explanation of the phenome-
non is obvious: instinct and need of staying alive can force us to execute, allow
and legalize such answer! People of the society also use the specious perform-
ance, although morally – outside of sport world – in everyday life, such behav-
ior is not appreciated with undivided success. It’s not “proper” to say something
untrue, to say wrong statements about ourselves, or other people in the society.
But immediately comes the relief. There is nothing to do with morality, because
it’s “only” about our performance in the name of “lie truly” in stead of “lie truth”.
In case of “lie truly”, we are already playing, which defers from reality.

Games allow you many things and can handle a lot. For example our faking
performance, the reaction of the other side (opponent), which can be also un-
true, even though it seems true, and bluffing.

But why do we get, are we forced to into these situations? Not mentioning
the crises situations, we list the followings:
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We use different possibilities and equipments for the execution of our strat-
egy.

On one hand side we create specious statements verbally. These show us a
wrong picture about ourselves, expected performance, appearance and environ-
ment.

On the other side faking movements are related to physical performance,
activity. This is where from we named body-fake, movement-fake.

The poster will show us – focused on sport – the analyze of faking move-
ments in the teaching process.

Keywords: fake, games, deceive
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vstupné 
meranie 

výstupné 
meranie Premenná Súbor 

x S x s 

t-test  
vstup-
výstup 

A 32,42 4,94 37,31 4,77  
B 34,73 4,37 40,13 4,73  r�������d���������������������������������s 
F 32,22 2,57 37,53 2,79  

A 141,21 5,91 147,54 5,8  
B 144,43 3,6 150,4 3,68  Telesná výška                              cm 
F 142,33 5,74 147,6 5,67  
A 39,54 6,32 41,15 5,81  
B 41 4,64 41,93 4,04  l�$�@���
�_����������������������������������� 
F 39,42 8,59 39,4 6,88  
A 16,08 1,25 17 1,29  
B 16,73 1,75 17,73 1,87  Telesný index hmotnosti - BMI 
F 15,9 1,19 17,1 1,09  
A 7,46 4,98 10 5,1  
B 8,73 3,01 8,4 3,09  r�����������d_�t��
����
�u����������� 
F 12,64 4,94 10,97 3,96  
A 16,78 1,71 14,97 1,54  
B 15,38 1,21 15,3 2,42  Tanierový tapping                          s 
F 16,58 2,31 15,05 1,8  
A 16,31 3,38 18,08 4,5  
B 17,33 4,47 18,4 3,35  Predklon s dosahovaním v sede   cm 
F 22,9 3,27 21,9 4,5  

A 164 10,61 172,92 12,79  
B 158,53 13,28 161,67 13,46  k����#��#�
��_�* miesta              cm 
F 161,26 14,84 167,9 12,41  
A 21,38 3,57 24,08 2,84  
B 21,53 3,76 25,47 3,31  !	����#_�
���etria                   kg 
F 22,42 2,78 25,17 3,08  
A 22,15 4,06 24,85 3,74  
B 21 3 24,93 3,31  c
d�- sed za 30 s ���������������������������� 
F 22,55 3,69 24,43 3,95  
A 21,18 12,61 23,39 15,09  
B 21,51 7,7 23,89 9,34  �v#�$�� zhybe                              s 
F 23,83 10,5 29,28 11,27  
A 21,23 1,06 20,31 0,95  
B 20,58 1,15 21 1,65  ������v�
�d�.(�w�%����������������    s 
F 20,95 0,86 20 1,11  

A 44,69 14,37 53,69 9,23  
B 48 10,68 51,2 8,82  �_���
�����v�������v�
�d������������ 
F 53,48 14,2 58,93 13,33  

    5 % hladina štatistickej významnosti
  

 1 % hladina štatistickej významnosti
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Vstup Výstup 
Premenná t-test  

A-B 
t-test 
A-F 

t-test 
F-B 

t-test  
A-B 

t-test 
A-F 

t-test 
F-B 

r�������d��������������������������������s       
Telesná výška                              cm       
l�$�@���
�_�����������������������������������       
Telesný index hmotnosti - BMI       
r�����������d_�t��
����
�u�����������       
Tanierový tapping                         s       
Predklon s dosahovaním v sede   cm       
k����#��#�
��_�* miesta              cm       
!	����#_�
�������
��������������������s       
c
d�- sed za 30 s �����������������������������       
�v#�$�� zhybe                               s       
������v�
�d�.(w%������������������������       
�_���
�����v�������v�
�d���������������       
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The aim of the work is to ascertain the level and the change of physical de-
velopment and general motor performance of 10 and 11 years old boys of sport
classes. Our study presents differences in physical and motor disposition between
three sport classes. The object of our research were 61 pupils of 5th grades of
football, badminton and athlete classes in Prešov. We realised a complex exam-
ination by the system Eurofit in the beginning and at the end of school year and
yearly training cycle. The somatic parameters were very similar in all observed
sport classes. There was the lowest value of skinfold thickness in the group of
young football players. Young football players showed  the higher level of mo-
tor performance than athletes or badminton players in the most condition abili-
ties. The higher performance in account of football players was observed in the
tests sit and reach, shuttle run 10x5 m and endurance shuttle run. The changes
of condition abilities in the three observed sport classes after one year of train-
ing were similar. Sport classes should be an important part of system of choos-
ing and sport preparation of sport talented children and youth in Slovakia. The
problem of sport training and development of motor performance is therefore
still very topical.

Key words: sport classes, training cycle, physical development, motor per-
formance
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�	$� q��_ Disciplína 
Prognóza Realita Prognóza Realita 

%(�����v���=��
 21,78 21,98 24,49 24,32 
.((�����v���=sob 48,20 48,30 54,41 53,83 
-((�����v���=��
 1:46,39 1:45,35 1:57,41 1:58,24 
'((�����v���=��
 3:44,70 3:40,59 4:06,00 4:05,80 
)((�����v���=��
 - - - - - - 8:19,91 8:19,67 
.%((�����v���=��
 14:49,14 14:48,33 - - - - - - 
100 znak 53,72 53,72 1:00,48 1:00,21 
200 znak 1:57,40 1:56,76 2:06,96 2:08,16 
100 prsia 1:00,52 1:00,46 1:07,06 1:07,05 
200 prsia 2:10,42 2:10,87 2:24,51 2:24,35 
100 motýlik 52,04 52,00 58,26 56,61 
200 motýlik 1:55,30 1:55,35 2:07,55 2:05,88 
200 polohové preteky 1:59,37 1:58,98 2:10,77 2:10,68 
400 polohové preteky 4:12,06 4:11,76 4:37,21 4:33,59 
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�	$� q��_ 
Disciplína 

Prognóza Realita Prognóza Realita 
%(�����v���=��
 22,00 22,09 24,78 24,47 
.((�����v���=��
 48,21 48,33 54,06 54,18 
-((�����v���=��
 1:46,16 1:44,06 1:57,65 1:58,57 
'((�����v���=��
 3:42,94 3:40,17 4:06,42 4:07,30 
)((�����v���=��
 - - - 7:39,16 8:22,67 8:24,66 
.%((�����v���=��
 14:43,73 14:34,56 - - - 16:01,02 
50 znak - - - 25,34 - - - 28,49 
100 znak 54,19 54,31 1:00,42 1:00,37 
200 znak 1:56,77 1:57,13 2:07,82 2:09,94 
50 prsia - - - 27,52 - - - 30,84 
100 prsia 1:00,44 1:00,16 1:07,18 1:07,18 
200 prsia 2:09,76 2:10,69 2:24,56 2:24,90 
50 motýlik - - - 23,50 - - - 25,90 
100 motýlik 52,22 52,10 58,20 58,27 
200 motýlik 1:55,41 1:54,58 2:06,04 2:06,73 
200 polohové preteky 1:58,48 1:59,71 2:10,38 2:11,93 
400 polohové preteky 4:13,40 4:13,15 4:35,34 4:36,98 
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�	$� q��_ Disciplína 
Prognóza Realita Prognóza Realita 

%(�����v���=��
 22,14 22,18 24,91 24,84 
.((�����v���=��
 48,39 47,86 54,50 54,61 
-((�����v���=��
 1:47,06 1:44,89 1:58,57 1:56,64 
'((�����v���=��
 3:45,72 3:46,60 4:07,95 4:07,10 
)((�����v���=��
 - - - - - - 8:28,72 8:23,83 
.%((�����v���=sob 14:54,56 15:03,88 - - - - - - 
100 znak 54,98 54,42 1:00,96 1:01,40 
200 znak 1:58,17 1:58,70 2:08,94 2:09,46 
100 prsia 1:01,07 1:00,29 1:07,97 1:07,87 
200 prsia 2:12,20 2:11,37 2:25,89 2:25,83 
100 motýlik 52,38 51,94 58,62 57,20 
200 motýlik 1:56,49 1:55,18 2:08,48 2:05,78 
200 polohové preteky 1:59,89 1:59,30 2:12,23 2:11,59 
400 polohové preteky 4:14,50 4:13,19 4:36,21 4:35,10 
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To reach relatively big equality of prognosis and reality is the result of the
choice of the suitable length of time series, of searching suitable trend and it is
also necessary to cope with different principles or laws (for example Weber-
Fechner law).

Although the prognosis in general does not give us the exact answer on the
fact how the future development will look like, because when predicting, we
meet with different methodology difficulties, it is necessary to consider it to be
the practical supporter and also the part of the training plans. In the praxis of
predicting it is important not only to create prognoses that are scientifically based,
but also the fact that prognoses by themselves would change into the stream of
new information, that could be used in theory, but mainly in practical activities.

Key words: time series, prognosis, sport performance, swimming
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Abstract
The purpose of this research was an attempt at determining age, gender, and

individual reactions to workloads of different co-ordination complexity by Taek-
wondo contestants, who had achieved highly and poorly developed motor co-
ordination abilities (MCA).
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Research Objectives
The purpose of this research was an attempt at determining age, gender, and

individual reactions to workloads of different co-ordination complexity by Taek-
wondo contestants, who had achieved highly and poorly developed motor co-
ordination abilities (MCA).

Material And Method
The research involved male and female Taekwondo contestants of different

level of mastery in this sport who, at the beginning, were found with high or
low co-ordination preparation level on the basis of general assessment of 47 most
informative MCA indices (Sadowski 2000). Their heart rates were chosen to
define their workload indices, which was automatically recorded by means the
RE 3000 sport-tester.
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Results And Conclusions:
The male and female Taekwondo contestants, who had attained higher level

of co-ordination preparation performed technical tasks of low, medium, and high
technical complexity more economically and with considerably lower energy
loss than their contemporaries with the same levels of mastery in this sport, yet
with a lower level of co-ordination preparation.

The Taekwondo female contestants performed their tasks of the same co-
ordination complexity with a higher intensity of functional capacity than the men
who practised Taekwondo.

While selecting workloads of different co-ordination complexity, one should
take into account the level of general co-ordination preparation and the devel-
opment of individual MCA indices that characterise competitors, especially those
with poorer co-ordination skills.
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Dynamics of changes of life style has very strong impact at motoric aktivity
and sport. Sports are an integral part of modern way of life. To study the prob-
lems of sports and motoric activities means to face and to confront broad vari-
ery of conceptual ambiguities. Fundamental concept physical culture reflects
relevant system of cultural values, needs and norms. Since the mid of eightees
sociologicaly significant process of comercionalization of sports has been evi-
dent.

Top sports are with respect to their taking roots in professionalization and
comercionalization precluded from the genuine frame of physical culture into
sphere of an amusement of mass culture in forms of top and purpose built culti-
vated and offered sport performance. It eyelds slackening of abilities od an ac-
tive attitude to life imbued with systematic and harmoniziing endeavour for all
raunded physical and spiritual advancement of personality.

Sports are generaly comprehendced as a synonymum for a comptetition and
– unfortunately - aloof of medial publicity is mostly recreation and ameteur sport
activities.

Sociological perspective reflects sports as an integral phenomenon of con-
temporary life from three fundamental standpoints: functionalism, conflict the-
ory and interactionalists. Top sports play an important role in medicine position
to sport activities. It also plays inseparable role in manyfold aspects of contem-
porary process of globalization.

Top professional sport is deeply involved in the sphere of national and glo-
bal economy drawing financial resources from tickets, television broadcasting,
sponzoring, advertising and selling sport wants. It generates financial and tech-
nical background for sequel efficiency and purposefull escalation of top sport
performances on limits of human capabilities.

Top sport genarates and represents in specific way social criterions of an
achievement, a fortune and a prestige. A level of revenue determines his or her
place on Olymp of sports and wealthy. Mostly in sharp contradiction to prevail-
ing standards of ordinary working activities, aspirations and endeavour.
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Common denominator of top sportsman and sportswoman are a success, a
luck, top revenue and physical beauty.Top sportsman and sportswoman are
ranked into medialy presented gallery of national elite and some of them are
praised as a national heroes. Today´s dynamics of physical culture and top sport
is also enforced with growing one-sided specialization and profesionalization ,
staying apart from original value criterions of an all rounded world of physical
cuture and motoric activities well rounded individuals.

Keywords: Sports, top sports, comercialization, sociological theory of
sports, specialization, mass culture
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�0� výška hmot. ECM / %tuku Vmax VO2 VE TF La 
Celý soubor 

[roky] [cm] [kg] / BCM [%] [km.h-1] [ml.kg-1] [l.min-1] [tep.min-1] [mml.l-1] 

1�&� 17,4 180,6 69,0 0,76 9,72 19,0 70,9 123,5 197 12,4 

����������	�
���� 1,5 6,6 8,0 0,07 1,43 0,91 3,9 12,9 10,9 1,2 

2	
� 17,0 167,5 57,6 0,83 13,34 16,5 61,0 90,5 196 13,0 

����
�����	�
���� 1,6 6,1 6,6 0,07 2,65 0,90 6,4 8,9 7,3 1,1 
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1�&�� �0� výška hmot. ECM %tuku Vmax VO2 VE TF La 
30��������  [roky] [cm] [kg] / BCM [%] [km.h-1] [ml.kg-1] [l.min-1] [tep.min-1] [mml.l-1] 

do 16 let 14,8 174,7 59,2 0,84 9,22 17,8 70,2 110,1 194,8 12,2 

n = 5 0,4 8,4 8,9 0,10 0,98 0,7 3,4 12,4 8,4 1,2 

 16-17  let 16,7 180,8 67,1 0,77 9,01 18,8 70,5 119,0 195,4 11,7 

n = 16 0,7 4,8 6,0 0,07 1,06 0,5 5,3 12,4 13,9 1,4 

nad 17 let 18,6 181,7 72,9 0,75 10,49 19,5 71,5 126,5 198,6 12,6 

n = 18 0,6 6,3 6,3 0,05 1,36 0,8 3,9 12,1 7,0 1,0 
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2	
� �0� výška hmot. ECM %tuku Vmax VO2 VE TF La 
 30�������� [roky] [cm] [kg] / BCM [%] [km.h-1] [ml.kg-1] [l.min-1] [tep.min-1] [mml.l-1] 

do 16 let 14,6 166,0 54,2 0,86 12,24 16,1 61,2 88,8 201,2 13,0 

n = 5 0,5 6,9 6,2 0,06 3,52 0,8 5,6 10,8 10,8 0,5 

 16-17  let 16,8 169,0 60,8 0,85 14,80 16,4 59,0 92,2 192,7 13,3 

n = 9 0,4 6,9 5,6 0,09 2,08 0,4 5,4 5,2 4,8 0,7 

nad 17 let 18,5 167,0 57,0 0,82 12,74 16,7 61,3 91,8 195,0 12,6 

n = 9 0,8 4,2 6,4 0,07 2,04 1,3 8,3 11,4 4,9 1,4 
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The aim of this investigation was to characterize the anthropometrical pa-
rameters (age, BC, etc.) and physiological profile of athletes that were organ-
ised to Czech Triathlon Association Youth Sports Centers in the years 2001 –
2002. They were investigated longitudinally by the Faculty of P.E. and Sports
in Prague. For the testing was use the tread mill and increasing maximal test.
The 36 men (mean age = 17.4 ± 1.5years, height = 180.6 ± 6.6cm, body mass =
69.0 ± 8.0kg, body fat = 9.7 ± 1.43) and 21 females (17.0 ± 1.6; 167.5 ± 6.1;
57.6 ± 6.6; 13.3 ± 2.7) were evaluated. These subjects were assessed in the lab-
oratory and in the years 2001-2002. The subjects were evaluated according to
age and gender. The mean values of assessed variables are following:

Boys Girls
Speed (km.h-1) 19.0 ± 0.9 16.5 ± 0.9
VO2max.kg-1 (ml) 70.9 ± 3.9 61.0 ± 6.4
Ventilating (l.min-1) 123.5 ± 12.9 90.5 ± 8.9
HR (n.min-1) 197 ± 10.9 196 ± 7.3

Key words: Endurance, triathlon, youth sports centers, laboratory tests
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Testy 
MG 
  x          s 

ŠG 
 x           s 

P 60 konšt 60 konšt T1 
c 60 konšt 60 konšt 
P 44,53 18,45 14,41 11,01 T2 
c 51,21 14,93 17,28 18,65 
P 19,17 11,98 22,9 19,1 T3 
c 27,1 17,81 20,46 19,58 
P 29,81 22,11 23 23,88 T4 
c 19,5 17,79 11,96 11,24 

T5 11 1,54 10,18 2,12 
T6 77,3 37,86 27,27 22,85 
T7 2,62 1,3 2,5 2,4 
T8 2,63 0,97 1,44 0,51 
T9 1,15 0,66 1,22 0,4 
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Porovnanie testov 
rovnováh.  schopností 

T – body 

T2Sp – T2Mp   4,338 ** 
T2Sl – T2Ml   4,525 ** 
T3Sp – T3Mp   0,592 
T3Sl – T3Ml   0,965 
T4Sp – T4Mp   0,612 
T4Sl – T4Ml   1,149 
T5S – T5M   1,043 
T6S – T6M   4,105 ** 
T7S – T7M   0,159 
T8S – T8M   3,468 ** 
T9S – T9M   0,292 
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The aim of our work was to determine and to compare the level between the
static, static-dynamic and dynamic balance skills of rhytmic and artistic gym-
nasts and to find the difference between them. The object of our research were
two sets both consisting of 11 gymnasts aged between 10 - 14 years. For gain-
ing the data we used the battery of 9 tests fixed for testing static, static-dynamic
and dynamic balance skills. For evaluating the data we used statistic methods
average for setting the position and standard deviation  According to the results
we realized, that in majority of tests the level of balance skills of rhytmic gym-
nasts was higher than that of artistic gymnasts. After using the Two groups T-
test we realized statistically significant differences in tests 2, 6 and 8. In
conclusion we can say that our hypothesis has been confirmed and that in gen-
eral the balance skills of rhytmic gymnasts are on the higher level.
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Preparation to become a professional dancer takes nine years of studying in

ballet school. During this time the students should master the complex technique
of classical dance and selected elements of other dance forms, among others,
modern dance and characteristic dance. Thanks to mastering new exercises, the
level of their co-ordination abilities rises. Only a high level of these abilities
makes it possible to correctly perform complex technical elements of dance and
directly shows a dancer’s advancement. The leading abilities in dance are as
follows: keeping static and dynamic balance, time and space orientation, join-
ing and differentiating movements, their rhythmisation, quick reaction, expres-
sion of movements. The most complex movement tasks, not only in various types
of dance, are exercises with turns, including also jumps. They are an insepara-
ble part of each type of dance.

/���	�
��j�
�� �)�	�)2	��������)���)��)��
���	� �)) ���))��)�
������&������

�

)���)
�)�����)�	(���)�
��
��)����
�
	����)�
�� �
� ���������	��X-
�)�����QQBl

-
�)�����)�� ���QQBl�$)�	
�)������l�$)�	
�)���)�� ������l�$)�	
�)�"�,�	��t��������Y

���"�j��)����(
	�"��
�(���2	�(��)��
���
�
	����)�
�������2(���3��&� �)?����&�  �)

���

 ��)2���)����
��&������		����
2)��/��	��
	�"�)�����(�
��)�����)2�?�j������

/
��������)��� �
� ��
��(

�(��)��
�
	����)�
�������2(���3��&� �)��������)2���)�


��&�  �)����

 ������/
���)�	(����)����	�
�� ��3���	��)�
��
��)2	���
��)����2&�

���)������/
��
(��	��)��� �
� ��
���
�
	����)�
�������2(���3��&� �)?�
��&
)�����

@����B��/
��
(��	��)��� �
� ��
���
�
	����)�
��
��&�  �)����

 ��)2���)�"�� ������ 

�����	��V��	
�����
�� �����(
��	�������	�����(�)�2	���C��/
��
(��	��)��� ��


� ��
���
�
	����)�
������ �
� ��
���2(���3��&� �)?����&�  �)����

 ��)2���)�����

������3�
��)���	��3������������3����)
	?�����#
		� �)�
��
���
�
	����)�
�����

�2(���3��&� �)?� �
� ��

�
����
��
�#������#�
The studies were carried out on students of two ballet schools in Poznañ and

in Warsaw in September 2002. The studies included in total 145 subjects aged
from 13 to 19. In this group 79 subjects were students from Poznañ and 66 stu-
dents from Warsaw. The majority of the subjects were female students (n = 126)



���

and the remaining subjects were male (n=19). The subjects were in the 4th to
9th grades and their dancing history was varied and ranged from one to 9 years.
The level of movement co-ordination was assessed using W Starosta’s test
(1978). Out of three measurements of maximum turn in jump to the left and to
the right (two-legged and one-legged) the best results were taken into account
in calculations, summed and subject to calculations. The level of jumping abil-
ity was assessed using a test and W Starosta’s meter of jumping ability (1978).
Out of three two-legged jumps the best result was selected for calculations. The
collected results were studied using basic statistical methods.

��� �����"������� #���
1. Levels of movement co-ordination and jumping ability in ballet

school students
1.1 Level of movement co-ordination
The subjects were characterised by quite a high level of movement co-ordi-

nation. In a two-legged jump in both directions the students of both ballet schools
obtained the result of 789.8º (57 points in the „T” scale) (Starosta 1978). Stu-
dents from Poznañ were slightly better than those from Warsaw by 13.2º, how-
ever this difference was not statistically significant (p=0.5; for p<0.05). In
performance of the first test task (two-legged turn in jump) in both groups of
subjects the right direction was prevailing. This trend confirms the results of
earlier studies of professional dancers doing classical dance and amateurs do-
ing modern dance (Starosta, Karpiñska 2002). The prevailing direction of turn
could be a result of training used in dances in which most movement exercises
are started and performed to the right.

The level of movement co-ordination measured in the second, more com-
plex test task (turn in one-legged jump) was much lower – on average 567º (33
points in the „T” scale). Students from Warsaw turned out to be better obtain-
ing the result of 579.1º. The difference was 19.2 compared to the subjects from
Poznañ and was not statistically significant (p=0.3; for p<0.05). In this task also
the right direction of turn prevailed (Pic. 1)

Side differentiation of the results of the task in the right and left direction
was not great. In female students the difference was 16.2º for two-legged turns
and 16.5º for one-legged turns. In male students 44.6º and 17.5º, respectively.
Slight differentiation of test results indicates symmetrisation of movement in
training used in dance

1.2 Level of jumping ability
The level of jumping ability of the subjects was not high. In two-legged jump

the students obtained a results of 44.9 cm (39 points). Average results obtained
by the students studies in Poznañ and Warsaw differed slightly (0.4 cm) (Pic.
2).
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Turn in two-legged jump Turn in one-legged jump 
right left total R+L right  left total R+L 

City Type of 
task 

N 

ñ ñ ñ s ñ ñ ñ s 
F 67 395,3 374,6 769,9 95 288,3 268,7 557,0 89 
M 12 478,1 461,1 939,2 182 296,4 279,0 575,4 98 

��*�
; 

F+M 79 408,0 387,9 795,9 127 289,6 270,3 559,9 90 
F 59 385,2 374,0 759,2 76 294,5 283,4 577,9 100 
M 7 536,4 444,4 980,8 163 301,5 283,8 585,3 34 

Warszawa 

F+M 66 401,2 381,5 782,7 111 295,6 283,4 579,1 92 
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2 Conditions of the levels of movement co-ordination and jumping ability
2.1 Level of co-ordination and jumping ability depending on the sex
In all test tasks, higher results were obtained by males. This indicated their

higher co-ordination level and jumping ability level. This trend is confirmed by
the results of numerous studies of co-ordination and jumping abilities (Belej,
Starosta 1994; Starosta, Hirtz 1989; Radziñska, Starosta 2002).

"�23
,
%��@���/��
��
�4�
2�5��6�������
��
��
./���
��
�7��0
��
/�76���/

��
:�����
/24���/
�
�;��<


��
!�
�

�5
��
�

��
!�
�

�5
��
�

5�
��
�

��
��
5

��
��
�

��
 �
�

� 
!�
 

��
��
�

�5
��
�

��
��
�

!
�!!
�!!
�!!
�!!
�!!
�!!
5!!
 !!
�!!
�!!!

�), ����;;��
��
��������


�;��

�), ����;;��
��
��������

����

������;;��
��
��������


�;��

������;;��
��
��������

����

���	���, ��
��;;��

���	������
��;;��

=�>

���	��� �	���

The difference in the total of turn to the right and to the left for female and
male subjects was 190º and was statistically significant (p=0.00; for p<0.05),
and for one-legged turns 14.4º (not statistically significant). In classical dance
curriculum in ballet school there are differences depending on the sex of stu-
dents. Male students perform more elements containing jumps which may fa-
vour the development of jumping ability and determine its higher level. In the
jumping ability test, the male students obtained the result of 54.2 cm (50 points),
10.7 cm higher than the results of female students. The difference was statisti-
cally significant (p=0.00, for p<0.01).
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FG��	��	H��0I City Rodzaj 
zadania 

N 
ñ s 

F 67 43,2 4,1 
M 12 55,4 6,8 

������ 

K+M 79 45,1 6,3 
F 59 43,8 4,1 
M 7 52,1 5,3 

Warszawa 

F+M 66 44,7 4,9 
 F+M 145 44,9 5,7 
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2.2 Co-ordination level of ballet school students, professional dancers and
amateurs doing modern dance

The comparison of results of studies of ballet school students, professional
dancers and amateurs (Starosta, Karpiñska 2002) indicates a relatively high level
of movement co-ordination of all dancers and dominance of right turns in them.
The highest results in the first test tasks (a two-legged turn) were obtained by
professional dancers, in the second task (a one-legged turn) dancers from the
amateur group. This may indicate better „body feeling” and the ability to use it
by dancers doing modern dance. Perhaps it resulted from a different approach
to training in which dancers doing classical dance are trying mainly to maintain
vertical position of their bodies (so called a plomb), whereas the dancers doing
modern dance are looking for other solutions. The latter approach, related to a
different position of body may develop co-ordination skills more comprehen-
sively. Classical dance differs from the modern dance by other movement aes-
thetics, form of performance, feeling of the centre of gravity of the body and
location of the pelvis. In modern dance there is a greater freedom of movement
and spontaneity of movement solutions.

The results obtained in tests by students of ballet schools, both in two-leg-
ged turns and in one-legged turns, indicate their much lower level of co-ordina-
tion compared to professional dancers. They also indicated the increase of level
of co-ordination with the duration of dancing history (pic. 6).
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2.3 The level of movement co-ordination and jumping ability of ballet
school students depending on the grade (age)

Average results of the measurement of co-ordination and jumping ability were
different in students attending various classes (table 3). The level of movement
co-ordination (maximum turn in jump) was lowest in students of the 4th grade
and increased until the 6th grade, and then was „maintained” on similar level.
A tendency to stabilise this level was noted. In students of 6th to 9th grades slight
„fluctuations” of average results of tests were noted, both in the two-legged turn
and in the one-legged turn (pic. 6). The greatest „lowering” of results was not-
ed in students of the 7th grade
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Average results of jumping ability also varied. The level of jumping ability
was „going up” in successive years of studies in a ballet school. Only in the 7th
grade was a slight „fall” in the level of this ability by 0.6 cm noted (not statisti-
cally significant). The difference in the level of jumping ability between the 4th
and 9th grades was 3.4 cm and it was statistically significant (p = 0.04; for
p < 0.5) (pic. 7).
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Preparing students of ballet schools to the profession of dancer requires 9
years of studies. In this time students have to master a complex technique of
classical dance and selected elements of other dance forms. This requires a spec-
ified level of motor abilities. Regular training contributes to the increase in the
level of co-ordination abilities. The most complex exercises, not only in vari-
ous types of dance, are exercises with turns including also jumps. The review
of literature indicated that so far little place has been devoted to the determina-
tion of the co-ordination level in dancers (Fostiak 1994; Fostiak et al. 1994;
Starosta 2001; Starosta et al. 2001; Starosta, Karpiñska 2002) and, what is more,
no measurements of co-ordination and jumping ability in ballet school students
have been carried out. Therefore, the aim of this study was: : 1. To assess the
levels of movement co-ordination and jumping abilities in students of ballet
schools. 2. To determine the prevailing direction of turns of the subjects. 3. To
compare the levels of co-ordination and jumping ability of both sexes. 4. To
compare the levels of co-ordination of ballet school students, classical dancers
– professional and modern dancers - amateurs. 5. To compare the levels of co-
ordination and levels of jumping ability in ballet school students depending on
their age and dancing history. 6. Correlation of co-ordination and jumping abil-
ity levels.

The studies were carried out on 145 subjects aged 13 to 19, students of two
ballet schools in Poznañ and in Warsaw. The level of movement co-ordination
was assessed using W. Starosta’s test (1978), and the level of jumping ability
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was measured using W. Starosta’s meter of jumping ability meter (1978). The
results of the studies were developed using basic statistical methods. The sub-
jects were characterised by high levels of movement co-ordination and jump-
ing ability. The prevailing direction of turns was right. Male students achieved
better results in all test tasks compared to female students and this may indicate
their higher co-ordination level. The relation between the level of co-ordination
and age and dancing history of the subjects was established.

Key-words: classical dance, students of ballet school, motor co-ordination,
jumping ability, Starosta’s tests
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Rhythmic gymnastics is one of the most complex technically sports. Mas-

tering individual elements and combining them with manipulation of hand ap-
paratus and music requires a high level of motor co-ordination. This level allows
also for achieving technical mastery after many years of training. Routines with
hand apparatus abound in technical elements with turns round various axes with
varied degrees of complexity (difficulty). A wide variety of exercises, includ-
ing also jumps with turns, requires a high level of motor co-ordination.

The assessment of this level, and especially in young rhythmic artists, has
not been a frequent object of study [Starosta, Fostiak 1998; Wolf-Cvitak, Star-
osta 1997; Fistiak 1994; Starosta Grabska 1989]. What is more, the levels of
co-ordination and jumping ability in female rhythmic gymnasts and their un-
trained contemporaries have not been compared so far. Therefore, the aim of
the study was: 1. A comparison of the level of motor co-ordination of female
rhythmic gymnasts and their untrained contemporaries; 2. A comparison of the
level of jumping ability of rhythmic gymnasts and their untrained contempo-
raries; 3. Establishing a correlation between the level of co-ordination and jump-
ing ability of female rhythmic gymnasts and their untrained contemporaries.
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The study was carried out in December 2002. The subjects of the study were

two groups of female students of the 1st to the 5th grade of primary school aged
7 to 11. The first group consisted of 53 rhythmic gymnasts attending the 6th
Primary School in Poznañ. The control group consisted of 53 untrained chil-
dren from the 53rd Primary School. The measurements were carried out in the
morning before physical load. In the studies W Starosta’s motor co-ordination
and jumping ability tests [1978, 1978a] were used; they were carried out using
devices for measurement of these abilities (co-ordination meter and jumping
ability meter). From the first test two tasks with different degrees of complexity
were used: a maximum turn in two-legged jump (an easier one) and a one-leg-
ged jump (a more complex one) to the right and to the left. The subjects per-
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formed each task three times. In the calculation only the best results were taken
into consideration. The obtained results of the study were processed using ba-
sic statistical methods. Mean values, standard deviations, significance levels and
correlation coefficients were calculated.

��� ���
1 Comparison of the co-ordination level of female rhythmic artists and

their untrained contemporaries
1. 1 Level of motor co-ordination in rhythmic gymnasts
In the test task – a maximum turn in two-legged jump the best results were

obtained by the oldest gymnasts (the 5th grade) and in one-legged jump – by
10-year old gymnasts in the 4th grade (pic. 1). In both tasks better results were
obtained for right turns. Significant differences in the level of motor co-ordina-
tion (the total of maximum turn in a two-legged jump to the right and to the left)
occurred between students of the following grades: the 1st and 2nd (p = 0,0005
for p < 0,01), the 2nd and 3rd (p = 0,378 for p < 0,05), the 2nd and 4th
(p = 0,0129 for p < 0,05), the 2nd and 5th (p =0,0049 for p < 0,01). The most
significant differences in results in the more complex test task (a turn in one-
legged jump) occurred between students of the following grades: the 1st and
2nd (p = 0,0013 for p < 0,01), the 2nd and 3rd (p = 0,0066 for p < 0,01), the 2nd
and 4th (p =0,0003 for p < 0,01), the 2nd and 5th (p = 0,0069 for p < 0,01).
Average standard deviation was made 105,99° in two-legged jump and 101,35°
in one-legged jump.
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1. 2 Level of motor co-ordination in untrained children
Both test tasks (a turn in two-legged and one-legged jump) were best per-

formed by students of the 4th grade. The lowest results were obtained by girls
from the 2nd grade [pic. 2]. In the simpler test task (a turn in two-legged jump)
better results were achieved by the subjects in turns to the left and in the more
complex task (a one-legged jump) in turns to the right. Average standard devi-
ations was made 85,19° in two-legged jump and 75,51° in one-legged jump.
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1.3. Comparison of the level of motor co-ordination of gymnasts and un-
trained persons

Higher level of motor co-ordination characterised rhythmic gymnasts (pic.
3, 4 and 5). In the test task (the turn in two-legged jump) the total of turns in
both directions was on average 619,21° (51 points in „T” scale). In the one-leg-
ged jump this total was 141,62° lower  and amounted to 477,59° (40 points).
As expected, the level of motor co-ordination was lower in untrained children
and the total of turns was 569,32° (47 points) and 429,89 (36 points), respec-
tively. In both tasks the differences in obtained results were statistically signif-
icant (for the turn in two-legged jump p=0,0088 for p < 0,01; for the turn in
one-legged jump p = 0,0100 for p < 0,05).
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The prevailing direction of turns in two-legged jumps of gymnasts was right,
and in untrained girls - left. In one-legged jumps both groups of subjects ob-
tained higher results in turns to the right (pic. 5).

2 Comparison of the level of jumping ability in gymnasts and their un-
trained contemporaries

In the jumping ability test the highest mean results were obtained by gym-
nasts – students of 4th grade (41,2 cm), and among untrained children – stu-
dents of the 5th grade (31,75 cm) (pic.6).

The results of both groups of subjects were characterised by gradual
„progress”: up to the 4th grade in untrained children and up to the 5th grade in
gymnasts, probably related to the completion of sensitive period and the start
of the critical period. The largest range of mean results of jumping ability of
gymnasts and their contemporaries occurred in the 4th grade reaching a signif-
icant value of (r = 13,5 cm). The value of individual result of a maximum jump
in gymnasts amounted to 46 cm and 40 cm in untrained girls. The gymnasts
obtained higher mean results in the jumping ability test by 3,75 cm (pic. 7). The
difference in mean results in jumping ability of both studied groups was statis-
tically significant (p = 0,00006 for p < 0,01). Average standard deviation was
made 6,88 cm in the group of gymnasts and 5,60 cm in the untrained group.
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3 Correlation of the level of motor co-ordination and jumping ability in
rhythmic gymnasts and their untrained contemporaries

This correlation was established using the coefficient (Wks) which is the
quotient of the result obtained in the motor co-ordination test and jumping abil-
ity test [Starosta, Pionk 1990]. The higher the coefficient, the greater the corre-
lation of the studied motor abilities. These coefficients were calculated for all
studied groups and for students of individual grades (tab. 1). Higher correlation
coefficients were obtained for untrained children and students of the 1st, 4th and
5th grades.
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Rhythmic gymnasts n=53 Untrained children n=53  
Grades 

I-V Grade I 
Grade 

II 
Grade 

III 
Grade 

IV 
Grade 

V 
Grades 

I-V 
Grade 

I 
Grade 

II 
Grade 

III 
Grade 

IV 
Grade 

V 

Wks 18,68 18,50 19,74 19,29 17,04 18,09 19,75 23,98 18,30 18,47 22,17 18,85 
 

Correlation of results of motor co-ordination and jumping ability in both
studied groups was high. It was higher for untrained girls. The highest correla-
tion was noted in girls from the 1st grade. Among gymnasts the highest coeffi-
cient characterised students of the 2nd grade. The obtained results confirm the
tendency specified by W Starosta and A Pionk [1990] that the highest correla-
tion coefficient of studied motor abilities (co-ordination and jumping ability
determined in W Starosta’s tests) are noted for children.
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The level of motor co-ordination and jumping ability was higher in young

rhythmic gymnasts. However, its relatively small variation in reference to un-
trained girls seems to indicate, among others, wrong selection of children to
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rhythmic gymnastics in the given group, not fully rational choice of exercises
directed to develop motor co-ordination, inappropriate frequency of training,
insufficient or excessive training loads, and in total unexpectedly small effec-
tiveness of sport training used for the studied group. There may have been also
other reasons for the lowering of the favourable effect of rhythmic gymnastics
on the development of motor co-ordination and  jumping ability. Their expla-
nation will be the aim of a further series of studies intended to specify the level
of other co-ordination abilities, both in the discussed group of young rhythmic
gymnasts and in the group of their untrained contemporaries. It will be possible
to formulate final conclusions only on the basis of the results of continuous study
carried out by us. The presented results are their first and small part.
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Rhythmic gymnastics is a complex sport in terms of co-ordination in which
making movements is complemented with music and manipulation of a hand
apparatus. Mastering to perfection routines with hand apparatus with a large
number of exercises with turns and jumps requires gymnasts to display a high
level of motor co-ordination abilities. This level has not been a frequent objects
of study in rhythmic gymnasts (Starosta, Fostiak 1998; Starosta, Grabska, Fos-
tiak 1989; Wolf-Cvitak, Starosta 1997). This deficiency spurred the undertak-
ing of studies the aims of which were: 1. A comparison of the level of motor
co-ordination of rhythmic gymnasts and their untrained contemporaries, 2. A
comparison of the level of jumping ability of rhythmic gymnasts and their un-
trained contemporaries, 3. Establishing a correlation between the level of mo-
tor co-ordination and jumping ability in rhythmic gymnasts and their untrained
contemporaries.

The subjects of the study were two groups of female students of 1st to 5th
grade of primary school aged 7 to 11, of which the first group consisted of 53
rhythmic gymnasts and the second of 53 untrained girls. The levels of motor
co-ordination and jumping ability were assessed using W. Starosta’s tests (1978).
The results of the study were prepared using basic statistical methods.

The levels of co-ordination and jumping abilities depended on the age and
training history of the subjects. The comparison of results of rhythmic gymnasts
and untrained children indicated higher levels of motor co-ordination and jump-
ing abilities in gymnasts. In a simple test task – two-legged jump untrained stu-
dents achieved better results in left turns, and gymnasts in right turns. In a
complex test task – in one-legged jump, both groups achieved better results in
right turns. The best results in both tests have been noted for the oldest girls,
students of the 5th grade of primary school.

Key words: Rhythmic gymnastics, girls 7–11 years old, motor co-ordina-
tion, jumping ability, Starosta’s tests
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The studies of osteoporosis as a civilisation disease showed that inappropri-

ate style of living which means low physical activity, wrong diet, stimulants:
tobacco, coffee, alcohol are the main risk factors. Peak bone mass in 20-25 %
depends on physical activity and calcium intake (Toss 1992, Stok³osa et al. 1999).
The studies proved that osteoporosis sometimes occurs in female and male ath-
letes engaged in highly competitive sports. In such cases the following features
appear in female athletes: eating disorders, body mass decrease and adipose tis-
sue reduction (Drinkwater et al. 1986, Sundgot-Borgen 1998).

The aim of the research was to answer the following questions related to
female athletes taking part in highly competitive sports:

� j��)��
(�
���)���
(���)��)���	�&
�?��)	2�)2	�W

� j��)��
	(��
���&
���(���������)?�)���������(� ���)� �)��W

� j������
(�)
)?����
(�
���)����
(�������)�����3���)�&
���(��������

��)?W

�
����
��
�#������#�
A group of twelve girls practising handball (n =7 ), acrobatics (n = 3) and

skiing (n = 2) was examined. The examined athletes had achieved either cham-
pionship sports class, 1st or 2nd position in their sports class. The subjects’ age
was 19.0 ± 2.17 and their training period was 8.6 ± 2.2.

The somatic structure was assessed by means of Sheldon’s method with ref-
erence to the following three components: endomorphy, mesomorphy and ec-
tomorphy (£aska-Mierzejewska 1997).

Endomorphy as a measurement of adipose tissue was assessed by the sum
of  three skinfolds: humeral, subscapular and illiac.

Ectomorphy assesses slim body structure by means of the following index:

3

( )

( )

height cm

bodymass kg



��D

Mesomorphy assesses body robustness. The following measurements were
taken to assess it:

- body height (B-v);
- elbow width: cubitale mediale – cubitale laterale (cm – cl);
- knee width: epicondylion medialis – epicondylion lateralis (epm – epl);
- circumference of arm and foreleg.
Ultrasonographic measurements of calcaneus bone mass density were tak-

en using the Achilles apparatus. The parameters recorded during the transmis-
sion of ultrasound wave through a bone were as follows:
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The results related to the assessment of body build  of particular female ath-

letes were recorded on the somatocharts (fig.1). Mesomorphy component dom-
inated in most girls and only in some cases there was a mesomorphy component
with endomorphic admixture. Those athletes were characterised by the highest
bone density with 125-141 % Stiffness index. All the subjects manifested high
bone density which was indicated by BUA = 130.4 ± 7.6 dB/MHz and
SOS = 1607 ± 37 m/s.
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The studies of bone mass density, especially those conducted by means of

DEXA method (dual energy X-ray absorptiometry), are often accompanied by
the analysis of somatic traits and indices such as: body mass, body mass index,
body fat, lean body mass (Sparling et al. 1998, Garrido et al. 2000, Sandström
et al. 2000). The reports of correlation between body mass, adipose tissue and
bone density are contradictory. According to Sundgot-Borgen (1998) body mass
has bigger influence on the skeletal system structure than the adipose tissue. It
was discovered that high mineral bone density correlated with muscles strength
and not with lean body mass in female ice hockey players (Sandström et al.
2000).

The increase of body mass by 1.9 kg in female runners caused the growth of
BMD by 6.2 % (Drinkwater et al. 1986). My research results prove these data.
Mesomorphy component (i.e. bones and muscles) dominates in female athletes
and the existing endomorphic admixture is the adipose tissue. The studies of
female field hockey players (the United States Olympic women’s field hockey
team) showed, in this group of world class sportswomen, that low % fat was
not associated with low BMD (Sparling et al. 1998).
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The obtained in my research high average of  Stiffness index value suggests
that the high level of training has a decisive influence on bone density which
was confirmed by Pettersson et al. (1999).
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The dominance of mesomorphy component in somatic structure,  that is in-

tensively developed ossature and muscles accompanies high parameter values
of ultrasonographic measurements of calcaneous bone density.
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The aim of this research was to determine type of somatic structure and as-
sess bone mass density, by means of ultrasonographic method, in the female
athletes who had achieved 2nd, 1st or championship position in their sports class.
A group of 12 girls practising handball (n = 7), acrobatics (n = 3) and skiing
(n = 2) was examined. The subjects age was 19.0 ± 2.17. Endomorphy, meso-
morphy and ectomorphy components were calculated by means of Sheldon’s
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typological system. Ultrasonographic measurements of calcaneus bone density
were taken by means of the Achilles apparatus. Mesomorphy component dom-
inated in most girls and only in some cases there was mesomorphy component
with endomorphic admixture.  Those athletes were characterised by the highest
bone density with 125-141% Stiffness index. All the subjects manifested high
bone density which was indicated by Bradband Ultrasound Attenuation –
BUA = 130.4 ± 7.6 dB/MHz and Speed of Sound – SOS = 1607 ± 37 m/s. The
results obtained suggest that the dominance of mesomorphy component in so-
matic structure that is intensively developed ossature and muscles accompanies
high parameter values of ultrasonographic measurements of calcaneous bone
density.

Key-words: women, training, Sheldon’s typological, bone mass density
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The contribution briefly describes a concept of medical care and presents a
partial evaluation of preventive medical follow-ups of sportsmen assigned to
Czech Triathlon Union Youth Spots Centers. In the beginning of each annual
training cycle, preventive medical examinations are mandatory for all sports-
men assigned, the positive result being a prerequisite for one’s being assigned.
Czech Triathlon Union Youth Spots Centers were established at the second half
of 2000 by a Czech Government decision. Each year, some 80 to 100 triathletes
aged 14 to 20 meet the performance requirements that make them eligible for
assignment. A summary of results of the preventive medical checkups for the
past three years has shown that all sportsmen (sometimes after having under-
gone additional specialist examinations) meet, as far as their health is concerned,
the preconditions for endurance training. Various health deficiencies, however,
were revealed in many. These included: imbalance and inadequacy of the mus-
culature, crosswise/lengthwise flat feet, or various deficiencies in the spinal area.
In addition, appropriate remedial measures are taken on the basis of the exam-
inations.

Key words: Endurance, triathlon, medical examinations, prevention, youth
sports centers.
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sd max. min. sd max. min.
������	� [kg] 35,01 4,315 47,5 28,0 34,67 5,410 48,0 24,0

Telesná výška [cm] 142,46 4,945 154,0 131,0 142,41 5,794 156,0 131,0
endo 2,64 0,975 6,70 1,20 3,00 1,093 5,79 1,69
mezo 4,79 0,975 7,68 3,21 4,31 1,020 6,28 2,75
ekto 3,39 1,138 5,86 0,43 3,51 1,193 5,56 1,32
tuk [%] 12,31 4,183 30,55 6,72 13,61 4,581 24,89 7,88

ATH [kg] 30,59 3,038 39,75 25,34 29,76 3,520 37,51 21,79
BMI [kg/m2] 17,24 1,839 22,88 14,11 17,03 1,982 20,98 13,99

decimálny (DV) 10,22 0,361 11,14 9,66 10,24 0,379 10,85 9,71
���������������� 9,79 0,929 12,00 7,60 9,81 0,944 12,00 7,80
������������� �� 11,14 1,293 13,72 8,50 11,12 1,576 13,77 7,62
biologický (BV) 10,80 1,120 13,04 8,55 10,80 1,326 13,00 7,66

diferencia (BV-DV) 0,58 1,096 2,84 -1,79 0,56 1,369 3,25 -2,82

Vek

Chlapci (n = 46) !"��#��$������
%�

Telesné 
&��'��"�

Somatotyp

[rok]

x x
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(�)*��	��� ��+�
populácie

sd  populácie z  - skóre

[m/s] [m/s] [m/s]
decimálny 10,22 5,81 0,453 -0,117
biologický 10,80 5,92 0,433 -0,367
decimálny 10,24 5,39 0,502 0,426
biologický 10,80 5,50 0,481 0,226

5,76

5,61!"��#��$

Chlapci

Vek testovaných 
detí
[rok]
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sd max. min. sd max. min.
!,'���� ��+ [cm] 141.32 10.840 164.80 120.40 147.50 9.861 166.10 129.88
-�	���� � 145.93 15.193 185.33 116.17 148.67 20.421 196.00 104.83
-�	����+ 99.87 16.137 136.17 72.67 115.32 18.498 157.33 87.83

(�)*��	��� ��+ [m/s] 5.76 0.384 6.63 5.02 5.61 0.435 6.47 4.94
Frekvencia kroku [Hz] 4.10 0.284 4.82 3.50 3.81 0.258 4.47 3.20
.#"���	��� ��+ [cm/ms] 0.98 0.128 1.26 0.75 1.02 0.176 1.50 0.78
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������	� [kg] 28.5 1.9
Telesná výška [cm] 139.0 3.9

tuk [%] 9.3 4.7
ATH [kg] 25.9
BMI [kg/m2] 14.8 10.0

9.2
otca 182 8.7

matky 175 8.8
predikcia 184 -1.2

sd z-skóre [%] sd z-skóre [%]
[m/s] 6.30 5.75 0.470 1.17 87 5.51 0.473 1.68 95
[cm] 131.07 138.91 10.520 0.75 77 133.48 11.490 0.21 58

opory 122.83 146.86 15.650 1.54 93 147.26 15.782 1.55 93
letu 85.17 - - - - - -

[Hz] 4.82 4.16 0.321 -2.06 podpr. 4.15 0.342 -1.96 podpr.
opory 67.77 - - - - - - - -
letu 63.30 - - - - - - - -

[cm/ms] 1.068 0.956 0.120 0.933 82 0.915 0.118 1.294 90

Frekvencia kroku

! $*����#�	 [cm]

.#"���	��� ��+

(�)*��	��� ��+
!,'���� ��+

-�	 [ms]

[rok]
biologický (BV)

diferencia(BV-DV)
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[cm]
Vek ������������� ��

Somatotyp
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Šelingerová, M., Šelinger, P., Hanuláková G., Palariková K.: Physical De-
velopment and Level of Speed Abilities of Applicants for Sports Classes of the
8-year Sports Gymnasium in Bratislava

The selection of talented children classes of the sports school in Bratislava
was based on somatic measurements and testing of applicants’ speed abilities.
The purpose of testing was to identify children with good to above-average speed
assumptions. The speed of running and the stride kinematics parameters of tested
children were assessed in relation to their decimal and biological age. Though
both boys and girls were relatively smaller than the average population of the
same age, they were somatically accelerated. Their body structure was physi-
cally more robust and proportionally more balanced.
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