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Musical training of coaches in 
aesthetic-oriented sports

Irina Belenkaya

Purpose: to justify theoretically the need for musical training of coaches in aesthetic-oriented sports. 

Material & Methods: theoretical analysis and generalization of scientific and methodological literature, pedagogical super-
vision. 

Results: the main directions of musical training of coaches in aesthetic-orientated sports were reviewed. it was discovered 
that in these types of sports coaches must have specific musical and rhythmic motor skills involving the use of musical accom-
paniment as a methodological technique for training sessions. the means of music and rhythmic education, which facilitate 
effective musical training of coaches in aesthetic-oriented sports, were determined. 

Conclusions: the necessity of improving the teaching methods of the subject “music and rhythmic education” as part of the 
musical training of coaches in aesthetic-orientated sports, was theoretically justified.
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Introduction 

Traditionally sports preparation includes 4 types: physi-
cal, technical, tactical and psychological. But there are also 
obligatory, also important, as well as above-mentioned, types 
of additional preparation in each sport. Musical and choreo-
graphic preparations take the important place in sports of the 
aesthetic orientation.

Rhythmic, aesthetic and artistic gymnastics, dancing sports, 
sports aerobics, pair and group acrobatics, figure skating, 
synchronized swimming, fitness belong to sports of the aes-
thetic orientation. According to specialists (G. P. Artemyeva, 
O. Ye. Aftimichuk, L. A. Karpenko, A. N. Mishin, etc.), one of 
the most important professional abilities of specialists in these 
sports is ability to perform competently composite prepa-
ration of the special knowledge not peculiar to other sports 
which are engaged on the basis of system, but without which 
it is impossible to provide adequately at competitions of any 
rank of the talented and well trained athletes [1; 2; 8; 13]. 
Music plays the large role in estimation of performances at 
competitions. The choice and configuration of music – are 
one of the most important, difficult and responsible sections 
in composite training of athletes. Music is usually estimated in 
a complex with perception and display by athletes of nature of 
music therefore it shall be ideal on quality of record, conform 
to requirements of sport. But the main thing – music shall cor-
respond to specific features of athletes: to their image, age, 
technical training and emotional opportunities. It is important 
to achieve such compliance that music allowed revealing and 
developing identity of athletes, i.e. those features which do 
them unlike others, original and memorable.

It is necessary to refer ability to use music as methodical ac-
ceptance for carrying out educational-training classes to the 
requirements determining qualification of a specialist in sports 
of the aesthetic orientation: to carry out exercises according 

to music, in time to send commands of the beginning/end of 
exercises; to carry out calculation according to the subway- 
rhythmic features of music; to constitute exercises, combi-
nations, dancing sheaves according to structure, content, 
form, rhythm, dynamic shades of piece of music; to consti-
tute soundtracks for various sets of exercises and competitive 
programs; to apply music as means of psycho-regulation in 
the educational-training process [2; 3; 8; 10]. 

Despite the relevance of a problem, it is paid the insufficient 
attention to the musical-rhythmic education of coaches in 
sports of the aesthetic orientation that is caused the need of 
enhancement of a technique of musical training of coaches, 
which will be applied by them in the professional activity.

The purpose of the research

To prove theoretically the need of musical training of coaches 
in kinds of sport of the aesthetic orientation.

Material and Methods of the research

The analysis of scientific and methodical literature in which 
theoretical and practical aspects of musical training of coach-
es in sports of the aesthetic orientation are stated, and also 
pedagogical supervision in the course of teaching discipline 
“Musical-rhythmic education” acts as the research methods 
in consideration of the delivered problem.

Results of the research and their discussion

Many authors in their scientific works specify that musical- 
rhythmic education in sports of the aesthetic orientation is 
necessary as a basic component of successful technical 
training that in turn prepares the soil for the highest sporting 
achievements [1; 2; 8]. Expressiveness of execution in many 
respects determines the level of sports skill and directly de-
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pends on nature of the piece of music, its content. A capa-
bility to express thought, feeling, and mood is understood as 
expressiveness. Sometimes expressiveness of movement is 
determined as accomplishment of exercise with emotional re-
flection of a plan and features of movements. The understand-
ing of the essence of expressiveness requires identification of 
its structure, the nature of the elements forming it, disclosure 
of communications between these elements. The following 
components of expressiveness of execution in sports of the 
aesthetic orientation are allocated: compliance of movements 
to nature of music, logical truthfulness of poses, and emo-
tional saturation of exercise. The main prerequisites of ensur-
ing emotional expressiveness in these sports are music and 
its subjective emotional experience by a performer. The last is 
connected with the motive interpretation of music, nuances of 
movements (solemnly, vigorously, smoothly, cheerfully, etc.) 
reached by the corresponding regulation of movements and a 
dosage of efforts [10; 12].

The music role in a question of manifestation of expressive-
ness in sports of the aesthetic orientation is ambiguous: first, 
music – is the expressiveness source, depends on it compo-
sition of exercises; secondly, music dictates and gives sub-
stantial feasibility to manifestation of emotions; thirdly, itself it 
is means of expressiveness; fourthly, music serves as an ef-
fective remedy of education of expressiveness. So, the first 
theorist of choreographic art Jean-Georges Noverre in «Let-
ters on dance» wrote: «It is necessary that movements, ac-
tions, even silence were considerable, convincing and con-
formable to music» [8].

Influence of music is stronger, than more intensively perform-
ers plunge into music, can perceive it. It depends on ability 
of athletes to listen and hear music, to understand and real-
ize it in movements. Understanding of music, its analysis and 
interpretation are performed by each person individually and 
depend on accumulating of necessary musical experience. 

Music is an organic component of that composition which 
athletes and coaches take out on court of the audience and 
arbitrators. Creation, nature, temperament of the sports pro-
gram are concluded in music and are determined by it. From 
as far as music is figurative and expressive, the level and con-
tents of the program in many respects depends.

According to the data O. G. Rumba [12], it is necessary abil-
ity to competently group the piece of music or parts of vari-
ous works in case of creation of a high-quality soundtrack. 
Importance of this work is caused by features of competitive 
activities where the program of performance in these sports 
is strictly regulated by rules of competitions. At the same time 
availability of different in speed, rhythm, dynamics (loudness), 
and nature of parts of composition is required. It is impractica-
bly to find the piece of music conforming to all above-named 
requirements. The unique way – is coping of initial musical 
material. It is very important that the scheme, commonly ac-
cepted for works of art, was observed in a final soundtrack: in-
troduction, beginning, main part (development), culmination, 
and outcome, final. In case of creation of musical composi-
tions in which different pieces of music are used it is neces-
sary to reduce to a common denominator frequency, i.e. tim-
bre, characteristic of sounding of all parts of a soundtrack for 
the creation of a complete musical image [1; 7; 12; 13].

The musical programs which are made of one or different 

works, must to in itself have the finished form and be per-
ceived as separate pieces of music, but not as annexes to 
sports programs [13].

The tough time regulations of the sports program demand 
the creation of the new, extremely squeezed musical forms, 
a pronounced subject and picturesque instrumentation. It is 
accepted to call composition as a musical form, i.e. features 
of creation of the piece of music. In results this or that type of 
composition occurs. The musical form of each work is individ-
ual. But historically there were some general types of forms. 
They allow embodying musical ideas, both simple, and diffi-
cult on figurative contents. Musical compositions which sec-
tions aren't divided into independent parts – single-part, two-
part and three-part belong to simple forms. Irregular shapes 
are – variations, rondo, sonata form, cyclic and others [2; 3].

Music by drawing up composition and creation of an artistic 
image is the primary source. It is primary in relation to the 
movements. Work on any composition, as a rule, begins with 
selection of the piece of music. Music has to not just accom-
pany the movement, and organize and define its character [3; 
13]. In the course of studying of discipline «Musical-rhythmic 
education» coaches get acquainted with a technique of draw-
ing up soundtracks for competitive compositions and demon-
stration performances.

The program of discipline «Musical-rhythmic education» 
of Kharkov state academy of physical culture included the 
sections «Music history» and «Dance music». The circle of 
the musical genres, which are used in sports of an esthetic 
orientation, is very big and every year extends. It is music of 
various styles and the directions: classical, national and char-
acteristic, dancing, jazz, pop, music from movies and perfor-
mances, any compositions of electronic music, pop and rock 
music; for demonstration performances use also vocal music. 
The knowledge of history of creation of the chosen piece of 
music, specifics of a genre, the identity of a composer, and 
also listening of music of different styles and moods helps a 
coach with the choice of the necessary musical material and 
achievement of the maximum result directed by the competi-
tive composition [3].

Musical or musical-rhythmic training of athletes is the obliga-
tory component of technical training in sports of the aesthetic 
orientation where there is music. Musical-rhythmic education 
is the main type of musical activity which retells the matter of 
music and its character by means of movements. A basis is 
music, and various physical exercises, dances, subject and 
figurative movements are used as means of its deeper per-
ception and understanding. 

Emile Jaques-Dalcroze (1865–1950), the Swiss teacher and 
the composer, has developed the system of musical-rhythmic 
education. His method is based on transfer of the figurative 
contents of music by the plastic movement. 
The system of E. Jaques-Dalcroze is allocated with the de-
tailed development and accurate structure against various 
plastic schools and doctrines of the beginning of the 20th 
century. The concept of a rhythm as the universal beginning 
creating and organizing life in all its manifestations and forms 
is its basis. The person, according to Dalcroze's opinion, is 
capable to penetrate a rhythmic impulse of the life and the 
body, joins the deepest secrets of the universe and gets un-
precedented power. The rhythm influences the person in 

©Irina Belenkaya, 2016
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general, similarly bringing up and forming his body, soul and 
spirit [3; 14]. The purpose of his system of «the spiritualized 
corporal exercises» – to lead the person to self-knowledge, to 
fair ideas of the forces and creative opportunities, to help to 
get rid of physical and psychological complexes and clips, to 
find pleasure of life, and everything this is thanks to education 
of own rhythmic reason, will and self-control. «A basis of any 
individual improvement is the discipline of sensory perception 
and training of impulses», – E. Jacques-Dalcroze said [7].

The method of Jacques-Dalcroze was called rhythmic gym-
nastics, and later – eurhythmics. Rhythmic gymnastics (eu-
rhythmics) is a combination of music, plasticity of a body 
and gestures, «transfusion of sounds in human movements». 
Each movement is made in a certain rhythm. The feeling of 
a rhythm in the basis has the motor, active nature, is always 
followed by motor reactions. Movement, merging with music, 
connects motive reactions to laws of a musical rhythm, the 
motor centers are brought up through music, activities of the 
neuromuscular centers, hearing and perception unite, and 
coordination of movements is developed. Unlike other types 
of exercises to the sound of music in which only its metric pul-
sation is involved in Dalcroze's system a body learns to react 
to all aspects of the subway – the rhythmic organization, ac-
cents, pauses, sound altitude, modulation processes, speed 
and dynamics, features of an intoning and phrasing. Jacques-
Dalcroze gave the popular definition to distinction of meter 
and rhythm: «A measure (a measure and meter are identical 
concept) is a certain similarity into which a rich variety can be 
put, and a rhythm and is that variety which is put into similar-
ity» [14].
A coach needs to have certain knowledge, skills for compe-
tent application of music in the educational - training process 
in sports of the aesthetic orientation.

The main means of musical-rhythmic education are: 

– bases of the theory of music including concept about means 
of musical expressiveness; 

– exercises on coordination of movements with music which 
promote the development of feeling of a rhythm, ear for music 
allow to understand more deeply a musical and motive image, 
create skills of perception of the piece of music; 

– choreographic exercises include line items of hands, legs 
and elementary movements on line items, development of 
starting positions are the preparatory exercises necessary for 
mastering school of movements, from which various exercis-
es will be carried out for forming of a correct posture;

– elements of national and modern dances are constructed 
on music which determines features of dancing movements 
of different times and the people. This group of means ac-
quaints engaged with folk art, promotes development of co-
ordination, emotionality, culture of movements; 

– musical games apply to fixing of the received skills in com-
pliance of movements with music.

– walking and run will organize, make active pupils, and adjust 
for the forthcoming work. Pieces of music of various content 
determines features of accomplishment of walking and run 
that helps to seize movements, various on nature; 

– exercises without subject are spring and wavy movements, 
waves, balance, turns, jumps; 

– rhythmic gymnastics – one of kinds of improving types of 
gymnastics, is fine means of aesthetic education, its feature is 
the continuity of movements to the sound of music at various 
rates. Exercises of rhythmic gymnastics influence the mus-
culoskeletal device, cardiovascular and respiratory systems, 
promote development of physical qualities, forming of a cor-
rect posture, beautiful gait, culture of movements [2; 3; 9].

Influencing the emotional sphere of the personality, music in-
fluences a psycho-emotional condition, strong-willed regula-
tion of behavior and motive memory (mechanisms of storing 
and reminiscence) of athletes [6]. Perception of music is very 
individually. Besides it changes depending on a surrounding 
situation, our mood, a general psychological and physical 
state. 

There is a number of acceptances of regulation and self-con-
trol of a mental condition of the athlete which or lower men-
tal tension, or raise it in case of need in sports practice. One 
of acceptances of psycho-regulation is the musical psycho-
therapy. Accomplishment of creative tasks in the system of 
musical psychotherapy, according to V. I. Petrushin, R. Blavo, 
O. A. Blinova, Zh. Port, etc., is one of the most effective ac-
ceptances of optimization of a mental condition of a person. 
Hearing of music, movement and dance remove psychologi-
cal stress [5; 11].

The musical psychotherapist V. I. Petrushin considers that the 
problem of musical psychotherapy consists in the help to the 
athlete in eradication of his negative experiences, filling by 
their positive emotions, removal of a stress, designing of his 
cognitive sphere. The emotional state exerts direct impact on 
efficiency of the athlete [11].

Musical preparation and knowledge of a technique of applica-
tion of functional music allows coaches to use various musical 
materials as means of psycho-regulation in the educational – 
training process [4; 6]. 

It is necessary to pay attention to a possibility of application 
of nonconventional forms of the organization of classes in 
musical rhythmic education (in particular, «musical theater», 
«graphic dance», «live music», etc.) which experience of use 
was stated in the researches of the author of article and is in-
troduced in the educational process on disciplines «Musical-
rhythmic education» and «The theory and the technique of 
the chosen sport» in Kharkov state academy of physical cul-
ture [4].

Conclusions

The need of improvement of a technique of teaching disci-
pline «Musical-rhythmic education» as the making musical 
training of coaches in sports of the aesthetic orientation is 
theoretically proved on the basis of the analysis of scientific 
and methodical literature.

Means of musical-rhythmic education which include both tra-
ditional and nonconventional are defined. Traditional means 
are: bases of the theory of music, musical-rhythmic, cho-
reographic and dancing exercises, musical games, rhythmic 
gymnastics to which it is necessary to add the section «Music 

©Irina Belenkaya, 2016
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history». The knowledge of history of creation of the chosen 
piece of music, specifics of a genre, the identity of the com-
poser, and also listening of music of different styles and moods 
will help the coach with the choice of the necessary piece of 
music and achievement of the maximum result directed by 
the competitive composition. Nonconventional – «musical 
theater», «graphic dance», «live music» make the psycho-
regulating impact on athletes, form a positive emotional spirit, 

correct adverse mental states, intensify restoration process-
es, instill self-confidence, develop a creative initiative.

Prospects of the further research

The development of new forms of the organization of high-
quality musical training of coaches in sports of the aesthetic 
orientation is planned.
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Purpose: to learn functional changes in the organism of sportsman in the conditions of training process for optimization of 
sporting preparation of handball player. 

Material & Methods: the handball player of different age groups and sporting qualification inspected: 13–15 years without 
a sporting digit, 16–18 years is the second digit, 19–23 years is the first digit and candidates in masters of sport, in all 45 per-
sons. sensomotorni reactions, exactness of dosage of muscular efforts, limit of the line of sight, frequency of cardiac reduc-
tions, maximal consumption of oxygen, general and special capacity, were studied. 

Results: showed that an increase in the level of training significantly improved response sensorimotor systems (visual, audi-
tory, motor), increased limits the field of vision that promotes a special game quality – the ability to see the field increased 
general and special performance, the optimum duration of intensive work is the heart rate and oxygen consumption, when a 
specific task training is a definite change in physiological systems. 

Conclusions: objective assessment and analysis of changes in the studied parameters of the functional state of an athlete 
revealed their relationship, which can be used in the training process.

Keywords: handball, sensorimotor reactions, frequency of cardiac reductions, maximal consumption of oxygen, general and 
special capacity.
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Introduction 

Sports games belong to a group of situational sports for which 
non-standard movements, lack of stereotype and repetitions 
of invariable, standard provisions, and also inconstancy of 
conditions of their performance are peculiar. Kind of work of a 
sportsman is decided, first of all, by interaction on the rival or 
members of the team, isn't regulated in advance and changes 
according to their actions, which can be at some point to a 
certain extent stereotypic (run, walking, etc.), acyclic, high-
speed and power (throws, jumps, blows, falling). It predeter-
mines considerable probability of use of repetitions of certain 
situations, game moments and techniques. At the same time 
the variety of forms of manifestations of actions of a sports-
man is constantly connected with the solution of numerous 
game combinations which depend to a large extent on sports 
experience of players [3; 10].

The maximum repetition of special and auxiliary exercises 
leads to a change of certain physiological functions of an or-
ganism of a sportsman, promotes the best development of 
physical qualities, the increase of functionality and, therefore, 
sports preparedness [6].

The most important feature of sports games is their emotional 
saturation, high degree of unpredictability of actions of the 
rival that causes the physiological changes in an organism 
proceeding as stressful reactions. A sportsman has to assess 

quickly arisen situation, make the effective decision, choose 
the expedient game technique, execute it in the rational way 
taking into account the time, a space, a dosage of muscular 
efforts, to be ready to performance of the following motive 
task [5].

The efficiency of the training process considerably depends 
on correctness of selection and distribution of means and 
methods in which every period certain problems are solved. 
The productivity of their performance depends on a combi-
nation of various loadings and their alternation to rest that is 
a prophylactic of exhaustion, overfatigue and overtraining. At 
the same time it is necessary to set a task of development and 
fixing of the certain motive qualities on each training classes, 
providing a performance of difficult coordination movements 
in sports games [11].

Handball is characterized by high intensity of movement, a 
constant differentiation of three-dimensional motions, loca-
tions of a partner, the rival, throws, and passes, techniques of 
a ball with a different speed and force that makes active the 
level of perception of various analyzers [2].

In the conditions of trainings afferent influences form a certain 
level of activity of touch systems and promotes emergence of 
mood between them that probably is specific and character-
istic of certain sports. High degree of interrelation of analyz-
ers when performing exercises with a ball is noted in sports 
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games, when moving partners and the opponent on the plat-
form. The change of functional activity of one analyzer (visual, 
kinaesthetic) leads to similar changes in another. The level of 
sensitivity of touch systems in a concrete sport is formed by 
the specifics of muscular activity causing a background of in-
teraction of analyzers [13].

Sportsmen have to have the high level of physical and techni-
cal-tactical preparedness with manifestation of standard and 
coordination abilities in the existential accuracy of physical 
actions and their biomechanical rationality [9].

The impact on physical and functional preparedness is ap-
plied in improvement of the system of training of handball 
players, that will provide co-ordination, speed, variability of 
technical-tactical opportunities promoting effectively and ra-
tionally to perform physical actions in a game at influence of 
various forcing-down factors [7; 12].

Components in the structure of sports preparedness are in-
terconnected and are based on activity of functional complex 
of motive coordination: technique and processing of infor-
mation, accumulation and realization of a play experience, 
mechanisms of correction, executive components. However 
the interrelation of separate elements in physical and tech-
nical-tactical preparedness in general isn't essential, that it 
is explained by a large amount of individual distinctions. The 
correlation interrelations during the different age periods are 
ambiguous on the level between indicators of physical and 
functional preparedness [1; 8; 14].

Construction, planning, management of training of handball 
players of the system has to be evidence-based, consider 
tasks, working conditions, continuity, new achievements and 
innovative prospects [4].

The purpose of the research

Studying of functional changes in the sportsman’s organism 
for the optimization of his physiological state in the conditions 
of the training process which is brought closer on intensity 
and loading to extreme conditions of competitions.

Material and Methods of the research

The examination of handball players of various age groups and 
sports qualification was conducted: 13–15 years old – begin-
ners (without sports category), 21 persons; 16–18 years old – 
the second category, 15 people; 19–23 years old – the first 
category and candidates for the master of sports, 9 people. 
Indicators were studied: general and special working capac-
ity, borders of fields of vision, sensomotor reactions (visual, 
acoustical, motive), accuracy of a dosage of muscular efforts, 
heart rate, maximum consumption of oxygen.

Results of the research and their discussion

Indicators of sensomotor reactions of handball players on 
the general and specific irritants are presented in table 1. Re-
action to light in the age group of 13–15 years old equaled 
0,237 s, on a sound – 0,218 s, in 16–18 years old respectively 
0,225 s and 0,195 s, in 19–23 years old – 0,211 s and 0,188 s. 
Therefore, with the increase of sports preparation the time of 
reaction to a light irritant decreased in the group of sports-
men of the second category in comparison with the beginners 

by 5,1% and for a sound irritant for 10,5%, at more qualified 
sportsmen respectively for 10,9% and 20,6%. The improve-
ment of the time of reaction when carrying out game tech-
niques in the studied groups respectively for 6,3% and 23,3%, 
on an assessment of a game situation was noted at a throw for 
12,2% and 24,4%, by passes for 2,6% and 5,1%, at an ink-
ing for 6,3% and 12,6%. The time of reaction of the choice 
of techniques in the set game situations was various in the 
observed age groups. In training exercises: 1х1 at the age of 
13–15 years old equaled 0,649 s, 15–16 years old –0,586 s, 
19–23 years old – 0,524 s; i.e. it decreased respectively by 
9,7% and 19,2%; 2х1 according to the  age groups equaled 
0,651 s, 0,599 s, 0,547 s and decreased by 8% and 15,9%; 
2х2 on the studied age was – 0,603 s, 0,548 s, 0,494 s, it was 
noted the reduction of indicators by 9,1% and 18%. At the 
increase of professional skill the time of reaction decreased, 
that is the reaction of the choice of techniques in game situa-
tions improved. Sports games are an effective remedy of im-
provement of a functional condition of touch systems, namely 
visual, acoustical and motive analyzers.

Hard or long work changes the functions of physiological 
systems of an organism, showing by exhaustion, which signs 
are deterioration in accuracy of physical actions, increase in 
quantity of technical mistakes, temporary decrease in work-
ing capacity, etc. The noticeable discoordination of vegetative 
functions and subjective feeling of fatigue appear later. The 
indicators of special and general efficiency of sportsmen are 
distinguished, first of all, in game sports from the limiting fac-
tors of working capacity, which are presented in table 2.

Methods were applied at the research of special working ca-
pacity: run with the maximum speed at 30 m, dribbling at the 
same distance, jumps – threefold from the place and accord-
ing to Abalakov. Results of testing were the lowest at sports-
men at the age of 13–15 years old, in groups of 16–18 years 
old and 19–23 years old increased respectively in run with ac-
celeration by 2,12% and 7,36%, dribbling – 1% and 4,25%, a 
triple jump – 2,45% and 1,5%, a jump according to Abalakov – 
2% and 5,4%. The general working capacity was determined 
by results of intensive run on 30 m, 5 times with an interval of 
rest of 20 s. The best result was in the first attempt at the age 
of 19–23 years old – 3,96 s, i.e. for 5% speed was more, than 
in the younger age group. The average value on five attempts 
had the same tendency, i.e. the time of execution of the test 
decreased respectively by 0,5% and 3,8% at sportsmen of 
higher qualification in comparison with the beginners.

The development of coordination abilities is closely connect-
ed with the improvement of specialized perceptions – space 
sense, time, accuracy of a dosage of muscular efforts as abil-
ity of handball players effectively depends on these proper-
ties to operate the movements. The data of the accuracy of 
differentiations of the set effort (mistake) by handball players 
of various level of preparation are given in tab. 3.

The researches were conducted before and after training at 
the maximum effort of 20 kg, then a half and the fourth part. 
The smallest mistake was noted in the senior age group, and 
the accuracy of differentiation of the maximum effort wors-
ened almost twice at all sportsmen after training, and smaller 
dosages of muscular loading under the same conditions are 
characterized by the increase of accuracy of physical ac-
tions.
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Table 1
Indicators of sensomotor reactions of handball players to the general and specific irritants (s)

Age Light Sound

game 
techniques 

(throws, 
passes, 
outplay)

game situations
Reaction of the choice of 

techniques in game situations

throw pass outplay 1х1 2х1 2х2

13–15 0,237 0,218 0,304 0,720 0,648 0,663 0,649 0,586 0,524

16–18 0,225 0,195 0,285 0,632 0,631 0,621 0,651 0,599 0,547
19–23 0,211 0,188 0,233 0,544 0,615 0,579 0,603 0,548 0,494

Table 2
Indicators of special and general efficiency of handball players

Special working capacity general working capacity
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Acceleration 5х30 m with an interval of rest 20 s

1-st 2-nd 3-rd 4-th 5-th М
av.

13–15 4,23 4,24 7,94 76,0 7 4,15 4,23 4,20 4,28 4,25 4,22
16–18 4,14 4,20 8,14 77,5 6 4,16 4,19 4,23 4,23 4,23 4,20
19–23 3,94 4,06 8,06 80,1 7 3,96 4,09 4,09 4,10 4,08 4,06

Table 3
Indicators of differentiation of the set effort (mistake) at handball players, kg

Age, years

Dosage of muscular efforts (20 kg)

Before training After training

Max ½ from max ¼from max Max ½ from max ¼ from max

13–15 3,7 3,8 3,6 7,1 2,9 2,6
16–18 0,9 4,1 3,9 1,7 3,6 2,8
19–23 0,3 2,98 2,5 0,6 1,6 2,4

The increase of coordination complexity of training impacts 
influences the size of response of an organism more than their 
duration, and in some cases and intensity. This regularity is re-
sult of features of a functional condition of nervous system of 
a sportsman in game sports which allows him in specific con-
ditions more effectively to conduct processing of the obtained 
information in comparison with sportsmen of other special-
izations. Unexpectedly arising and quickly changing game 
episodes demand from players of high degree of perception 
of separate situations and ability correctly them to solve.

One of the factors limiting effective use by sportsmen of infor-
mation on game actions of the partners and team of the rival 
about movements of a ball, is functional restriction of fields of 
vision as result of insufficient special preparedness and lack 
of a necessary play experience. Special quality – ability to see 
the field is distinguished in sports game.
The comparative assessment of border of fields of vision in 
various directions testifies to higher rates at handball players, 
namely it is more than to outside on 2o, inside on 15o, up on 
7o, on 13o from the top till the bottom, than at the persons who 
aren’t playing sports.

Borders of fields of vision of both eyes (tab. 4) with the in-

crease of sports qualification increase: external border on 6o, 
lower – on 6o, internal – 3–4o, top – 4o, i.e. the lowest indicator 
at the age of 13–15 years old and the highest in the group of 
19–23 years old sportsmen.

Table 4
Borders of fields of vision of handball players (degrees)

Indicator
Age (years)

13–15 16–18 19–23

External border
Left eye 71 73 77

Right eye 69 72 75

Low border

Left eye 47 51 53

Right eye 45 48 51

Internal border

Left eye 48 50 52

Right eye 50 51 53

Top border

Left eye 32 33 36
Right eye 33 31 37

©Vladimir Bogush, Aleksandr Yatsunsky,
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The acceleration of rate of a game, the increasing mental and 
physical tension raise approximate activity at handball play-
ers which is a compound component of tactical preparation 
and to a great extent causes the general scheme of behav-
ior of a sportsman in difficult game situations, is inseparably 
linked with tactics of a game in attack, in defense and in tran-
sition just seeing the game activity to another. The structure of 
sports activity of handball players is made: speed of percep-
tion and an assessment of game situations, decision-making 
on implementation of a concrete game technique; speed and 
accuracy of carrying out the corresponding combinations, 
control over the implementation of a motive task.

Character, structure, content of a game demands from a 
handball player of manifestation not of separate components 
of motive activity, and all its complex which is provided with 
interaction of the main functional systems of an organism: 
central nervous system, neuromuscular, cardiovascular and 
respiratory. Optimum ratios between the physiological sys-
tems providing the most rational solutions of motive tasks by 
transition from one functional state to another are established 
in an organism.

The criterion for the determination of optimum duration of a 
hard work and intervals of rest between series of exercises in 
trainings of athletes is the heart rate that is the cardiovascular 
system which is most reacting and functionally significant in 
the development of volume of a training load. It is confirmed 
by the indicators of heart rate at handball players of various 
age groups and sports qualification at training and competi-
tive loads are presented in table 5.

Movements of a sportsman have a various character in the 
direction of movement, intensity, performance of numerous 
accelerations therefore in power ensuring his activity aerobic 
and anaerobic processes are of great importance in sports 
games.

Impact of systematic trainings on an organism of handball 
players places great demands on systems of power supply 
that is caused by the volume of the performed work and its 
intensity.

During the game activity which is taking place in conditions 
of a high emotional pressure, intensity of power processes 
reaches very considerable sizes. One of factors of high perfor-

Table 5
Heart rate at handball players in the conditions of training and competitions
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Training 40–70 60–75 75–80 60–75 75–85 75–85 60–70 70–80 60–70
Unofficial games 50–90 60–65 80–85 75–85 75–85 75–90 70–75 75–80 65–75
Calendar games 60–75 65–80 80–90 80–95 80–90 80–95 70–80 70–80 70–85

mance of sportsmen in sports games is the aerobic productiv-
ity which is defined by the size of the maximum consumption 
of oxygen – the leading factor of efficiency of a sportsman. 
Therefore, intensity of physical activities is characterized by 
indicators of the cardiovascular system on HR and consump-
tion of oxygen.

Handball players hold rather high position among sportsmen 
of various specializations in the aerobic opportunities. The 
maximum consumption of oxygen made: at the age of 13–15 
years old an absolute value of 3,1±0,127 l.min–1, relative – 49,2 
ml.min–1 on 1 kg of body weight; in 15–16 years old respec-
tively 4,6±0,66 l.min–1 and 52,7 ml.min–1, increase for 48,3% 
and 7,1%; in 19–23 years old an absolute value – 5,5 l.min–1, 
relative – 59,4 ml.min–1, increase respectively by 77,4% and 
20,7%. Changes of an absolute value it is caused first of all 
by anthropometrical and constitufeatures, and relative – it 
is generally connected with the professional standard. The 
working capacity in sports games depends on the efficiency 
of information processing and its use for implementation of 
special motive activity, and also on power opportunities of 
an organism of a sportsman. More qualified sportsmen more 
likely foresee nature of action of the rival and find necessary 
tactical and technical techniques for counteraction.

Various factors work at the same time in the numerous combi-
nations, which are determined at present by a concrete game 
situation in sports practice. The reaction of an organism in a 
training task is always the total answer on physical, emotional 
and other influences (household, climatic, educational, and 
stressful). The optimization of sports preparation is connect-
ed with the increase of efficiency of planning and the account-
ing of training and competitive loads.

Conclusions

The obtained data give the chance to estimate objectively 
changes in components of motive activity, feature of indica-
tors of physiological and functional condition of organism of 
sportsmen of the various age groups and the level of sports 
preparation and qualification which can be used in the training 
process, that is manifestation of the principle of expediency 
realized in the changing conditions of trainings or competi-
tions.

The results of the research confirms essential reserves of a 
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functional state that provides the improvement of motive abili-
ties and technical preparedness of handball players and need 
of introduction of means of joint impact on the development of 
coordination abilities and the formation of methods of a game 
for the increase of level of physical and technical-tactical pre-
paredness of handball players.

One of the main methods of improvement of the training pro-
cess in sports games is the directed physical activity, which 

is connected with manifestation of force, speed, endurance 
(aerobic and anaerobic) which exert specific impact on work-
ing capacity and exchange processes.

Prospects of further researches. Complex researches of 
functional changes of organism of sportsmen of various age 
groups and levels of preparedness at physical activity will be 
conducted for the creation of a technique of determination of 
prospects of a sportsman in the chosen sport.
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Introduction 

The negative tendency, which is characterized by the dete-
rioration in physical development and health of children and 
youth, progresses in recent years. Practice confirms that more 
than half of pupils of general comprehensive educational in-
stitutions have unsatisfactory or low physical preparedness.

One of the prime tasks in the matter of the improvement of the 
noted situation is need of renewal of all forms of after-hour 
and out-of-school work, the creation of the corresponding 
material resources, for classes on physical culture and sport 
which in turn will give the chance to provide the all-round 
development of motive qualities of pupils during their study 
in educational institution, will promote the preservation and 
strengthening of mental and physical health of children of all 
age groups [6].

Financial and logistical support is the important condition of 
functioning of the system of physical education at school. At 
the same time mass physical culture needs special condi-
tions. Planning their creation, teacher of physical education 
has to be guided not only and not just by lesson how many on 
need to involve in performance of exercises of all pupils, con-
sidering their age and level of preparedness. It is important to 
provide pupils with stock at lesson and in after-hour classes. 
Only then it is possible to give to pupils a necessary loading, 
to approach to everyone differentiated, to maintain his inter-
est during the whole classes [9]. 

Realization of all provided recreational actions in comprehen-
sive educational institutions is possible under conditions of 
creation of the corresponding the financial and logistical sup-
port of school on the basis of modern requirements to the or-
ganization and carrying out classes which will provide imple-
mentation of requirements of the program.

Creation of the financial and logistical support demands from 
a teacher of big efforts, initiative and creativity. A teacher has 
to leave from those increased requirements to physical edu-
cation of people whose realization is impossible without con-
tinuous improvement of educational-material resources [4].

Problems of financial and logistical support of physical educa-
tion classes, open classrooms and clubs, are identical. Since 
2003 the Ministry of education and science of Ukraine, Com-
mittee on physical education and sport of MES of Ukraine, 
developed the number of normative documents “About the 
general secondary education”, “About physical culture and 
sport”, “The provision on gym hall of comprehensive edu-
cational institution”, “The provision on educational offices of 
comprehensive educational institutions” “The list of the typi-
cal equipment and sports stock for sports and gyms for CEI 
and PTEI, sports constructions of mass use” in which the in-
dicative list of stock and equipment, which is necessary for 
carrying out physical education classes, open classrooms 
and clubs, is regulated accurately.

The list of stock and equipment for carrying out physical edu-
cation classes with elements of football, football clubs is dis-
played in the appropriate programs, approved by the Ministry 
of Education and Science of Ukraine [2; 5].

Authors [3; 4; 9] demonstrate that the number of the contin-
gent of children and teenagers attracted to regular trainings 
in different forms of physical education was reduced more 
than by 300 thousand persons since the end of the 90th years 
of the XX century. Unfortunately, interests of modern pupils 
changed not in the best side. The low level of financial and lo-
gistical support is one of the reasons of decrease in efficiency 
of teaching-educational and recreational work in educational 
institutions of Ukraine.

The experience of teachers of physical culture gives the 
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chance to claim that the development of physical culture and 
sport at school is impossible without regular updating and im-
provement of educational -ports base today. The most part 
of practical modules, classes of circles including on football, 
cannot be fully acquired by pupils without the existence and 
the optimum quantity of the special sports equipment, stock 
and technical means of study [8].

In recent years the values of club work as means of additional 
physical activity, sports education and preservation of health 
of pupils, does not raise doubts [3; 4]. Carrying out club 
classes of football at comprehensive school – is one of the 
most important conditions of realization of the education sys-
tem for children and young people football in Ukraine, which 
will be able to attract in the only effective structure the differ-
ent directions of the educational-training process in children 
and young people football.

K. L. Vikhrov, E. V. Stolitenko (2001, 2013), O. V. Kuzmi-
chev (2000), B. M. Shiyan (2002), N. M. Kovalchuk (2005), 
T. M. Chizhenok (2009), V. I. Goncharenko, D. V. Demenkov 
(2014) et al. researched the analysis of the last researches 
and publications showed that monitoring of condition of fi-
nancial and logistical support of teaching-educational and 
recreational work. However studying of condition of material 
support of football facultative classes remains to topical is-
sues because it gives the chance of the improvement of or-
ganizationally methodical providing, teaching-educational, 
recreational process of open classrooms, football clubs in 
comprehensive educational institutions.

Communication of the research with scientific programs, 
plans, subjects

The research is conducted according to the plan of the re-
search work of Sumy State Pedagogical University name is 
A. S. Makarenko, the Built plan for 2016–2020 by the subject 
“Increases of level of health and physical preparedness of dif-
ferent groups of the population means of physical culture” 
(the state registration number is 0111U005736).

Purpose of the research

To investigate current state of financial and logistical support 
of football clubs at schools of the Sumy region.  

Material and Methods of the research

We used the complex of complementary methods for the 
achievement of the purposes of the research, among which: 
analysis and generalization of scientifically-methodical litera-
ture; analysis of normative documents, official sites of net-
work, Internet; analysis of documentary materials; question-
ing.

Results of the research and their discussion

Studying of security of open classrooms and football clubs 
was carried out by means of questioning of teachers of physi-
cal culture who work in comprehensive educational institu-
tions of the Sumy region and conduct football clubs classes.

Having analyzed scientifically-methodical, special literature, 
normative documents, materials of the official sites of Inter-
net [1; 2; 7], we have defined the list of stock and equipment 

for carrying out open classrooms and football clubs. footballs, 
counters, football vests (shirtfronts), football goals, nets for 
football goals, pump for inflation of balls, needles nipple, rou-
lette, stop watch, whistle, the computer, projector, screen for 
projector, model of football field, platform for football game or 
platform with artificial covering entered to this list. 

It is necessary to notice that the analysis of the existing 
training program for football club classes of comprehensive 
educational institutions in 1–11 found the lack of the list ap-
proximate stock and equipment, necessary, for carrying out 
classes of football clubs.

It was offered to respondents to compare the determined by 
us list of stock and equipment with available in their educa-
tional institutions, which is used for carrying out facultative 
and classes of football clubs. 

Also it was offered to respondents to define stock and equip-
ment which was included into the list and can improve, in their 
opinion, the quality of carrying out classes of football clubs. 

In total teachers of 38 comprehensive educational institutions 
of the Sumy region, who will see off facultative and classes of 
football clubs, took part in the questioning.

The analysis was carried out by comparison of biographical 
particulars of respondents with the existing requirements of 
rather indicative list of stock and equipment which is necessary 
for carrying out open classrooms, football clubs, approved by 
the Ministry of Education and Science of Ukraine, Committee 
on physical education and sport of MES of Ukraine.

Studying of security of educational institutions of the Sumy 
region with stock and equipment for carrying out open class-
rooms and football clubs according to the indicative list of 
MES of Ukraine gave the chance to find out that the finan-
cial and logistical support have the sufficient level of security 
and gives opportunity for high-quality carrying out the noted 
above classes.

The analysis of biographical particulars of respondents testi-
fied that 100% of educational institutions, which took part in 
the experiment, have stock and equipment for carrying out 
open classrooms and football clubs in enough according to 
the indicative list, which is approved by the Ministry of Educa-
tion and Science of Ukraine.

The completeness by footballs reaches 97,5%. Average quan-
tity of balls on one school of 18,3 of 20 offered in the indicative 
list. The existence of enough balls in educational institutions 
gives opportunity to teachers of physical culture to perform 
different special exercises and to effectively study technical 
and tactical preparation of football game.

The high level of security with counters – 98% is watched. 18,9 
units on average are the share of one educational institution. 

The analysis of security with stock and equipment for carrying 
out open classrooms, clubs in comprehensive educational in-
stitutions testified that most of all educational institutions are 
completed with such equipment: vests football (shirtfronts) 
(98%), needles nipple (100%).

Security with the model of football field reaches (75,4%) that, 

©Denis Demenkov, 2016
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certainly, complicates mastering pupils of tactical actions in 
football.

Rather the low level, in our opinion, is developed with ensur-
ing study with interactive means. So, 46% of teachers showed 
the existence of the computer, the projector and the screen. It 
should be noted that having conducted oral survey, 100% of 
respondents have confirmed the existence of these interac-
tive means of study in educational institutions, availability of 
their use is actually possible.

Also the conducted research found the high level of security 
with football goals, average quantity which is the share of one 
school, makes 2,8 units (by the norm – 2 units), roulettes – 
1,2 units (by the norm – 1 unit), stop watch – 1,1 units (by the 
norm – 1 unit) and whistle of 1,4 units (by the norm – 1 unit). 
The sufficient level of completeness by nets for them – 95% is 
observed near overtime the quantity of football goal. 1,8 units 
on average are the share of one educational institution.

It was offered to teachers of physical culture to define stock 
and equipment, which was included into the list and can im-
prove, in their opinion, quality of carrying out classes of foot-
ball clubs for the purpose of the accounting of pedagogical 
experience in the organization and carrying out facultative, 
occupations of circles after soccer. The additional stock was 
defined: video records with study of technical actions, mobile 
hockey gate, stands for running exercises, coordination track, 
the arbitrator's tags, stuffed balls. It certifies the uses of the 
above-mentioned stock and equipment in practice of carrying 
out facultative and classes of football clubs by the teachers, 
which were involved in questioning.

Conclusions

1. The analysis of scientifically-methodical and special litera-
ture found out that the effective implementation of the con-
tents of the program, the planned practical material of open 
classrooms, football clubs depends not only on the teacher, 
but also on the quantitative existence of the sports equipment 
and stock which allows realizing the program of club.

2. The analysis of biographical particulars of respondents tes-
tified that 100% of educational institutions, which took part in 
the experiment, have stock and equipment for carrying out 
open classrooms and football clubs in enough according to 

the indicative list, which is approved by the Ministry of educa-
tion and science of Ukraine namely:

– completeness by footballs– 97,5%; 
– counters – 98%; 
– football shirtfronts – 98%; 
– needles nipple – 100%; 
– security with the model of football field – 75,4%; 
– multimedia (computer, projector, screen) – 46%; 
– net for football goal – 95%.

Also the conducted research found the high level of security 
with such stock:  

– football goal – 2,8 units (by the norm – 2 units); 
– roulette – 1,2 units (by the norm – 1 unit); 
– stop watch – 1,1 units (by the norm – 1 unit); 
– whistle – 1,4 units (by the norm – 1 unit).

3. The analysis of financially-sports base for carrying out foot-
ball clubs of the Sumy region testified that the condition of 
security according to the list of the approximate educational 
equipment, calculated on educational institution which has 
one set of classes, answers norm. It testifies to readiness of 
comprehensive educational institutions for effective realiza-
tion of work of football club.

Prospects of the subsequent researches. The develop-
ment of financial and logistical support of football will give the 
chance to improve the state regulation of the process of pres-
ervation and the subsequent development of material and 
technical basis and infrastructure of football on the basis of 
combination of efforts of the legal entities and individuals in-
terested in its development. For this purpose, in our opinion, it 
is necessary to resolve such issues: creation of conditions for 
preservation and improvement of the available financial and 
logistical support, definitions of its strategy, the subsequent 
development; ensuring the state support of construction of 
stadiums, football fields in cities, regional and district centers; 
ensuring the state support of participation of Ukraine in the 
project of UEFA from construction of football places as bases 
for mass football classes and prospects of its development.

The subsequent researches concerning the improvement 
of organizationally- methodical ensuring classes of football 
clubs in comprehensive educational institutions are relevant.
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Introduction 

One of the relevant issues of sports science remain the search 
of ways of increase of efficiency of the competitive activity of 
sportsmen. It is shown in the researches, which were con-
ducted on the basis of Kharkiv state academy of physical cul-
ture that it is necessary to improve constantly techniques of 
physical preparedness of sportsmen for success in the com-
petitive activity [2–4; 8; 11], to pay attention to mental condi-
tioning [5–6] and to place emphasis on the correct creation of 
the training process [1; 8; 11] and so forth.

At present it is proved by number of researches that typo-
logical features in manifestation of the main properties of 
the nervous system (NS) played a very essential role in the 
achievement of high level of sports skill. Sportsmen with dif-
ferent combinations of the main properties of NS can achieve 
the identical success in sport, but come to them in the pe-
culiar way, with different degree of expense of time, forces, 
energy [9].

The analysis of the last researches and publications

It is shown in works of Ye. P. Ilyina, that anatomic, morpho-
functional and biological features are the cornerstone of in-
dividual differences, the level of physical development and 
phenotypical physical qualities are caused. The properties of 
NS lie at the heart of typological features which define dynam-
ics of adaptation to the environment [9], which combination 
is especially individually. M. N. Ilyina, Ye. P. Ilyin in their works 
claim that not only the absolute force of property of NS at this 

or that moment is essential, but also as far as it remains to 
constant, that is the degree of dynamic firmness. At the con-
siderable firmness, force of reactions in each separate case 
depends on changeable circumstances in which a sportsman 
occures, and it adequate to them: the stronger external irrita-
tion causes the stronger reaction, the weaker irritation, – the 
weaker reaction. The strong irritation can cause either very 
strong or very weak reaction at individuals with the bigger 
instability, depending on very changeable condition of the 
personality, on the contrary; as well the weakest irritation can 
sometimes cause also very strong reaction. Most of authors 
confirm the fact that uniform pedagogical influence, that they 
are applied to different persons, leads to different results, and 
different forms of pedagogical influence, lead to identical re-
sults [9; 10]. Therefore, it is obvious that knowing features of 
NS of sportsmen, the opportunity to regulate duration and 
extent of their inclusion in the training -competitive process 
appears at coaches [3; 6].  

Despite the numerous researches, which are directed to 
studying both physical, and psychological techniques of train-
ing of sportsmen, the question of the correct creation of pre-
game warm-up in handball is almost not studied, taking into 
account features of force of NS of sportsmen, that is caused 
the relevance of our work.

Communication of the research with scientific programs, 
plans, subjects

The research was conducted according to the subject of the 
plan of the RW of Kharkiv state academy of physical culture 
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2.8. “Improvement of the educational-training process in 
sports” (number of the state registration is 0111U003126).

Purpose of the research

Proceeding from the aforesaid, the purpose of our work – to 
develop recommendations concerning the organization of 
warm-up for handball players of 13–14 years old taking into 
account force of NS of players. The following tasks were 
solved according to the stated purpose:  

1. To define perspective directions of improvement of pre-
game warm-up of handball players taking into account force 
of NS of sportsmen on the basis of the analysis of scientifical-
ly-methodical sources.

2. To define individual properties of NS of handball players of 
13–14 years old. 

3. To develop recommendations concerning carrying out pre-
game warm-up for handball players of 13–14 years old taking 
into account force of their of NS.  

Material and Methods of the research

The research of individual indicators of force of NS is carried 
out at 28 handball players of 13–14 years old of the cities 
Kharkiv and Ternivka. The theoretico-methodological analysis 
of the problem is carried out for the foundation of relevance of 
the subject. The technique “Tapping-test” was used for study-
ing of indicators of force of NS of handball players of 13–14 
years old [12].   

Results of the research and their discussion

By the results of the conducted research, handball players 
can be divided into five groups, by force of NS: strong NS, 
average, weak and average-weak. The results of distribution 
of sportsmen by force of NS are presented in tab. 1.

Table 1 
Distribution of handball players by force of NS

Force of NS
Handball players (n=28)

Abs. val. %

Strong 8 28,57

Average 6 21,43

Weak 5 17,86

Average-weak 4 14,29

Average-strong 5 17,86

As shown in tab. 1, average force of NS is at 6 (21,43%) ex-
amined handball players of 13–14 years old. Speed at them 
increases to maximum in the first 10–15 s of work; it can de-
creases below the initial level in the following 25–30 s in work 
with “Tapping-test”. Persons with strong NS (28,57%) have 
practically the same maximum frequency of movements, 
as well as at persons with average-weak NS, however it is 
reached only on the second five-second piece of work. In this 
regard handball players with strong NS concede in speed to 
sportsmen with average NS in the first 5 s of work. Having be-
gun to work almost at the same speed, as well as persons with 
average force of NS, handball players with strong NS due to 
the will, can increase speed whereas others cannot make it.

Handball players with weak NS (17,86%) are characterized by 
inability of nervous cells to maintain the long and concentrat-
ed excitement or braking at action of strong irritants. As such 
players are not capable to put up with strong and long tension, 
the coach has to consider it in the training competitive pro-
cess, it is correct to dose loading in warm-up and so forth.

The results of the research of force of NS (mental working 
capacity) of handball players of 13–14 years old by the tech-
nique of «Tapping-test» are presented graphically in pic. 1.

 
As shown in pic. 1, speed of handball players with strong NS 
increases at the beginning of activity and then gradually de-

Pic. 1. Average indicators of results of “Tapping-test” and graphics of mental efficiency of handball players 
of 13–14 years old
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creases (pic. 1, diagram 5). Sportsmen, usually, do not begin 
to work with strong NS at full capacity, and situations of addi-
tional motivation allow them to join in activity as much as pos-
sible. Such players are organized by reinforcement on warm-
up in time, can show phenomenal results at the beginning of 
the game, but they also are quickly exhausted.

The maximum rate of working capacity decreases practically 
at once from the moment of activity and remains decreased to 
the end of work at handball players with weak force of NS; the 
difference between the best and worst result is essential (pic. 
1, diagram 4). Players with weak force of NS cannot expect 
or suffer, they are not capable to put up with superstrong ir-
ritants. But such handball players own hypersensibility, high 
sensitivity, ability to distinguish superweak signals, their ad-
vantage consists in it at players with strong NS. It is necessary 
to remember in the work with such sportsmen that players be-
gin to work with weak force of NS quickly, also quickly blow up 
their power reserves and therefore continue to work expen-
sively. If to intimidate such handball players by complexity or 
volume of future works, they can make the resource psycho-
logically or morally by the beginning of the competitive activity 
(previously having scrolled “all horror” of the future test in the 
head). 

The decrease in rate of work practically at the beginning of 
activity and preservation its low or the periodic growth and fall 
during the whole work also characteristic to players with aver-
age weak force of NS, but the difference between the best 
and worst result will be insignificant here (diagram 3).

Nearly 21,43% of players from the group of the surveyed 
showed low lability, that is slow rate of work by the technique 
of “Tapping-test” (pic. 1, diagram 1). It means that these 
sportsmen are inclined to work at slow speed, and slow speed 
of their nervous processes is their individual characteristic.

Thus, individual differences in representation of force of their 
NS are found in handball players of 13–14 years old. The gra-
dation of individual representation of force of NS – from weak 
till strong – appear in opportunity to maintain short-term, 
but intensive loadings – both physical, and psychological. 
It should be noted that characteristics of the tapping-test, 
changing at fatigue, can serve as the indicator of functional 
condition of handball players of 13–14 years old. Sportsmen 
with weak NS show the smaller speed to tapping at the ac-
tion of stressful factors whereas persons with strong – much 
higher. The knowledge of these regularities allows coaches 
to resolve more strictly issue of diagnostics of resistance to 
stressful factors and to formulate individual recommenda-
tions from the organization of the training and competitive ac-
tivity of handball players of 13–14 years old, pregame warm-
up and so forth.

Considering the above-mentioned psychological character-
istics of sportsmen with different force of NS, we offered two 
options of warm-up. The first option of warm-up – for sports-
men with strong NS, the second option of warm-up connect-
ed handball players with weak and intermediate types of NS.

It is necessary to remember at the organization and carrying 
out pregame warm-up of handball players of 13–14 years old 
with strong NS: sportsmen with strong NS need the certain 
time for inclusion in work at full capacity, it is necessary to be-
gin to build warm-up with simple cyclic exercises. Gradually 

exercises have to gather speeds, difficulties when perform-
ing. To finish warm-up trace with such exercises which as if 
throw down a challenge to the handball player and will force it 
to be mobilized. The character of exercises must have mainly 
specific orientation, that is competitive exercises in warm-up 
has to be more in comparison with exercises of the general 
orientation. If the coach needs to make the remark, it needs 
to be done by the quiet and strong tone, without offending the 
player, but without leaving him the place for doubts.

Thus, it is necessary to distinguish from recommendations for 
warm-up for handball players of 13–14 years old with strong 
NS: to begin warm-up trace from kinds of walking and smooth 
run at slow speed; farther than exercise on the place: strech-
exercises, relaxation exercises; then exercises get big pow-
er (swing and jumping exercises); to finish exercises on the 
place trace with difficult coordination exercises.

The part of special warm-up (exercise with balls): it is neces-
sary to perform exercises, constantly being in the movement, 
that is legs of handball players should not stand still even when 
performing close passes at warm-up with passes. To finish 
this part of warm-up trace with passes with increased require-
ments to coordination opportunities of sportsmen (reception 
and pass in jump, pass after turn on 360o, and so forth).

It is necessary to use more shots on goal in jump after per-
formance of various feints at warm-up of the goalkeeper and 
goal-shots to sportsmen. It is necessary to finish this part of 
warm-up with throws against the active defender or even two 
that for high-quality realization of throws will demand from the 
sportsman of mobilization of all his efforts. 

It is necessary to remember at the organization and carry-
ing out pregame warm-up of handball players of 13–14 years 
old with weak, average, average-weak and average-strong 
force of NS: such at once on full get into gear and are very 
quickly exhausted therefore it is necessary to create in pre-
game warm-up conditions of preservation of their maximum 
potential by the beginning of game. It is necessary not to allow 
exhaustions of their nervous-mental state for the necessary 
time earlier and to keep their working capacity at the high lev-
el as it is possible longer; at creation of pregame warm-up it 
is necessary to use more exercises of nonspecific orientation, 
exercises, for the general development and exercises that 
leave very well at such sportsmen; when performing exercises 
these handball players need to get support from the coach, 
to finish each part of warm-up with exercises which perfectly 
come out that will support their confidence in the forces on 
due levels before the game.

It is necessary to allocate among recommendations for 
warm-up for handball players of 13–14 years old with weak, 
average, average-weak and average-strong force of NS: to 
begin warm-up trace with run and kinds of walking; exercises 
for the general development should be begun, being in the 
movement, then to pass to performance of strech-exercises 
on the place. Warm-up with balls – when performing kinds of 
passes it is necessary to adhere to slow speed, filling interval 
after performance of pass to its technique with the nonspecif-
ic movements (trunk bending forward, back, performance of 
set and so forth). It is necessary to avoid difficult coordination 
movements when performing passes. All types of interaction 
with the partner have to be very familiar and “on forces” to 
sportsmen not to cause additional overstrain of NS.

©Helen Gant, Helena Bykova, 2016
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Kneading the goalkeeper and carrying out goal-shots, sports-
men have to apply more often throws in basic situation or from 
the course. Carrying out throws from angular positions, it is 
necessary to increase firing angle of gate and to carry out 
them without obstacle of the defender who will facilitate task 
for the forward. It is necessary to avoid falling on platform sur-
face.

It is necessary to avoid difficult conditions of performance of 
throws, that is to carry out them without the rival’s resistance. 
The last goal-shot has to achieve the purposes, that is the 
sportsman needs to throw ball in gate surely. 

Therefore, if players prevail with weak, average, average-weak 
and average- strong force of NS in the team, after the general 
part of warm-up, it is possible to give a motor game which 
distracts sportsmen from thoughts of competition which will 
be initiated soon. If the goalkeeper has the weak force of NS, 
then the last throws have to happen from sportsmen with 
strong NS who will carry out attack of gate, counteracting de-
fenders that will increase chances of the goalkeeper to return 
ball and will maintain his self-confidence. In case when the 
goalkeeper has strong NS, handball players need to finish 
part of team warm-up with throws with weak NS in the condi-
tions of free performance to throw which increases chances 
of the sportsman to throw ball in gate. If players had time 
before the game after the obligatory parts of warm-up, then 
players settle down in attack and defense, imitating competi-
tive actions. If at association of team players to two parts (2 
options of carrying out warm-up) in everyone there is number 
of players not multiple 2, then warm-up with balls can be done 
also in the three.

Conclusions

1. The analysis of scientifically-methodical literature on ques-
tions of the increase of efficiency of the game of handball 
players demonstrates that this problem remains relevant, and 
among priority and few studied directions are the account-
ing of features of NS of players when carrying out pregame 
warm-up.

2. By the results of the conducted research, handball players 
of 13–14 years old can be divided into five groups according to 
force of their NS: strong NS (28,57%), average NS (21,43%), 
weak NS (17,86%) and average-weak NS (14,29%), average-
strong NS (17,86%).

3. Recommendations concerning the organization and carry-
ing out pregame warm-up of handball players of 13–14 years 
old, taking into account force of NS of sportsmen were devel-
oped on the basis of results of the psychological research of 
handball players of 13–14 years old. The observance of the 
above-stated recommendations from the organization and 
carrying out pregame warm-up will allow handball players to 
begin game in optimum condition of mental working capacity 
which can act as guarantee of effective participation in com-
petition.

The prospect of the subsequent researches consists in 
the experimental foundation of efficiency of the offered rec-
ommendations, taking into account features of force of NS of 
handball players of 13–14 years old in the course of pregame 
warm-up which will allow recommending their use to coach-
es.
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 Correlation of quality of life with component 
questionnaire in children with acute 

broncho-pulmonary disease
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Purpose: to determine the effect of disease symptoms of quality of life in children with acute broncho-pulmonary diseases 
according to the developed questionnaire. 

Material & Methods: survey 143 children with acute broncho-pulmonary diseases at children’s hospital conducted using a 
questionnaire developed. the results worked out using standard software packages spss for windows 13. 

Results: the quality of life in the surveyed children with acute broncho-pulmonary diseases is estimated as lowered. deter-
mined correlation between the assessment of the quality of life questionnaire and components in school children with acute 
broncho-pulmonary diseases who were hospitalized. 

Conclusions: the biggest impact on quality of life of children with acute broncho-pulmonary disease have seizures wheezing 
and walking up the stairs, moderate effect giving cough and its effect on the general condition, nasal discharge and presence 
of dyspnea, exercise or physical activity, the problem of pressure in chest, missing school because of broncho-pulmonary 
diseases, depressed state due to disease and the fear of what may worsen cough, because of the disease the child may lag 
behind the school program and the impact on sleep. but the most complicated nasal breathing and availability allocation 
cough and daily activity have little impact on the quality of life for these children by correlation factor.
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Introduction 

For today, it is possible even more often to meet the data, 
concerning the quality of life (QL) which is the difficult, multi-
component phenomenon, which depends both on objective 
and various subjective factors in scientifically methodical lit-
erature [2]. The concept QL is very wide and philosophical, 
however scientists allocate three main types of definitions: 
global, component and narrow [9; 11].  

Support of the quality of life, which is dependent on health, 
became one of the important components of health care in 
the world [7].

A global measure of perception by a patient of a disease and 
the functional status mean under the question of QL, which is 
connected with health [3; 10]. Therefore, considering ques-
tion of QL of patients, estimate the degree of wellbeing and 
satisfaction with those aspects of life which illness and its 
treatment influences [6]. 

Various questionnaires are used for the purpose of an assess-
ment of QL and definition of influence of a disease on state of 
a patient [1–4; 6]. Concerning the questionnaires of QL which 
concern broncho-pulmonary diseases, they are developed 
for persons with chronic pathologies [5; 8; 10].  

As the interaction between a rehabilitologist and a patient 
is one of the factors of successful rehabilitation, we need to 
consider both objective data of inspections, and subjective 

estimates of state of a patient, by drawing up the program. 
Besides for today it is recognized that influence of a disease 
on an organism can't be estimated only by use objective cri-
teria (a status assessment by a doctor) [1]. Therefore, we de-
veloped the questionnaire of poll for children with the sharp 
broncho-pulmonary diseases (BPD) for the purpose of defi-
nition of influence of symptomatology of a disease on motor 
activity and quality of life of a child [4].

Communication of the research with scientific programs, 
plans, subjects

The work is performed by a subject of the Built plan of the 
research work in the sphere of physical culture and sport for 
2011–2015, the subject 4.2. «Physical rehabilitation of incom-
plete with violation of activity of the musculoskeletal system» 
(number of the state registration is 0111U006471). 

Purpose of the research

To define influence of symptomatology of a disease on the 
quality of life of children with sharp broncho-pulmonary dis-
eases according to the developed questionnaire.

Material and Methods of the research

143 children with sharp broncho-pulmonary diseases who 
came on treatments to regional children’s hospital, the aver-
age age of which made 9,8±2,9 years old, took participation 
in the research. 64 children had pneumonia from them (com-
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plicated by pleurisy at 2 of them) and 79 of the interrogated 
had different forms of bronchitis. 
We did the statistical processing of results of researches by 
means of a standard package of the application program 
SPSS for Windows 13.

Results of the research and their discussion

When studying QL, we rely on the subjective estimation which 
was given the patient at the time of poll. Besides, it is nec-
essary to consider that the subjective perception of various 
components of the quality of life by certain people can be 
very different. However, studying state of children with sharp 
broncho-pulmonary diseases, for the definition of influence 
of a disease on their state interested us as the child estimates 
displays of a disease on the state and motor activity, for the 
purpose of the subsequent accounting of these data on phys-
ical rehabilitation classes. 

This questionnaire contains questions which can condition-
ally be divided on such as: «general questions», «symptoms», 
«activity», «influence of a disease», at the same time practi-
cally all questions (except «general») estimated a state for the 
last 3 days. 

So, studying results by the questionnaire of poll of QL, which 
is developed by us, we saw that children on average gained 
58,29±12,01 points from the maximum 156 points. To esti-
mate this result, we applied calculation of index of the qual-
ity of life (IQL), applying the approach of calculation, which is 
used by authors of other techniques for calculation of IQL and 
evaluation criterion by the formula:

iql =(1–n
fact.

/n
max.

)х100,

where nfact. – the actual number of points which is received 
by the specific patient; nmax. – the maximum number of 
points which can be received by this questionnaire. 

If IQL equals 80% and more, then QL consider satisfactory, 
60–79% – lowered, 40–59% – low, 20–39% – very low, 19% 
and less – minimum [5].

Proceeding from these calculations, on average QL at the 
interrogated patients is estimated as lowered, as IQL made 
62,6±7,8%. However, carrying out the statistical processing 
of frequencies by means of the standard package of the ap-
plication program SPSS for Windows 13, we found out what 
QL is estimated as lowered at 69,2% of respondents, and at 
30,8% of children with sharp broncho-pulmonary diseases – 
as low.

However, considering that the subjective estimate displays 
individual perception of the quality of life by the child and are 
based on subjective feelings and personal estimates [9], first, 
we want to pay attention to correlation communications of an 
assessment of QL with those questions, which concern an as-
sessment of influence of symptomatology on a state of the 
child (tab).

Apparently from the table, irrespective of age, moderate in-
fluence on the quality of life, according to the questionnaire, 
children, with sharp broncho-pulmonary diseases has cough 
and its influence on a state of the child, allocation, from a 
nose and existence of get out of breath (0,30<r<0,49). 

However, complicated nasal breath and existence of allo-
cation at cough have smaller influence on the quality of life 
of these children according to the correlation coefficient 
(0,20<r<0,29). The existence of attacks of whistling breath 
gives the greatest influence on the quality of life, according 
to the data of inspection. And there we want to pay attention 
that, estimating get out of breath on motor activity through 
the question, it was how difficult for children to go upstairs, 
we see that there is a strong impact on the quantity of life 
(r=0,682), than at the question concerning the existence of 
get out of breath at physical activity. In our opinion, it can be 
explained with that children don't differentiate these ques-
tions concerning get out of breath more often, and perceive 
them as one: «existence of get out of breath» at the time of 
poll, however they define more accurately it when a perfor-
mance of specific action by them concerns a question. Con-
cerning influence of a disease on restriction with sports or 
physical exercises for the last 3 days, we see that there is a 
moderate communication with the quality of life.

Correlation communication estimates of the quality of 
life with components of the offered questionnaire at 

children with sharp broncho-pulmonary diseases

general

Age r=–0,059
Quantity of SRVI per a year r=0,251**

Concentration at school r=0,263**

Admission of school r=0,116

Disease duration to a hospital r=0,175*

Friendship with coevals  r=0,038

Daily activity r=0,236**

Symptoms

Cough r=0,424**
Exhaustion cough r=0,313**

Allocations of a phlegm  r=0,220**

Breath by a nose r=0,219**

Allocations from a nose r=0,374**

Get out of breath at rest r=0,486**

Get out of breath at PA r=0,398**

Attacks of whistling breath r=0,596**

Influence of disease

Pressure in a breast  r=0,397**
Tension of neck/shoulders r=0,118*

Admission of school because of BPD r=0,386**

Clothing r=0,270**

Concern which can worsen a state r=0,401**

Concern about progress because of BPD r=0,306**

Dejectedness because of health r=0,198**

Restrictions because of cough/ get out of breath r=0,428*

Dream r=0,407**

Confidence outdoors r=0,198*

Activity

Engagement in sports / physical exercises r=0,334**
Go upstairs r=0,682**

Note: ql – quality of life; pa – physical activity; srvi – sharp 
respiratory viral infections; bpd – broncho-pulmonary dis-
ease; * – р<0,05; ** – р<0,01.

Such interrelation, in our opinion, is explained by the general 
physical activity of children to a disease. According to our su-
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pervision, children who spend a free time at the computer or 
the TV, consider that the disease doesn’t limit him in this op-
portunity, and often and, on the contrary, carrying out treat-
ment in hospital they attend class in MPC, thereby consider 
that their engagement in sports/physical culture are on due 
levels.

Here we can allocate pressure problems in breasts, trans-
mission of school through BPD, dejectedness through a dis-
ease and fear concerning that which can worsen cough and 
that because of a disease the child can lag by the school 
program, rather the correlation communications which con-
cern an assessment of QL and questions of influence sharp 
broncho-pulmonary disease on a state of the child. Also this 
analysis of results was confirmed by negative influence of a 
disease on a dream. Concerning the subgroup of the gen-
eral questions, they have no close interrelation with an as-
sessment of quality of life at the time of stay of the child in a 
medical institution, only the assessment of daily activity and 
an opportunity to concentrate at school has a weak influence 
(0,20<r<0,29).

Conclusions

According to the developed questionnaire, we found out that 
most of all influence of QL of children with sharp broncho-
pulmonary diseases of attack of whistling breath and go up-
stairs. The moderated connection has cough and its influence 
on the general condition of the child, allocation from a nose, 
existence of get out of breath, sports or physical exercises, 
pressure problems in breasts, admissions of classes at school 
through BPD, dejectedness through a disease and fear of 
rather possible deterioration in cough and lag from the school 
program because of a disease, and also negative influence 
of a disease on a dream. But such data of a clinical picture 
as complicated nasal breath and existence of allocations at 
cough, and also daily activity, have a weak influence on the 
quality of life of these children according to the correlation 
coefficient.

Prospects of the subsequent research: to define correla-
tion communications of QL of this questionnaire with other 
objective indicators of a state of children with sharp broncho-
pulmonary diseases in the conditions of hospitalization.
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Introduction 

Diabetes mellitus is one of the most widespread serious 
chronic illnesses. According to the International Diabetic Fed-
eration (IDF), today there are 382 million sick on DM in the 
world, and according to forecasts the total of sick on DM will 
reach 592 million to 2030. The situation is complicated also by 
the fact that not diagnosed cases of DM by 3–4 times exceed 
the number of the revealed patients on 1,1 million of the regis-
tered cases of DM of the 2nd type in Ukraine (according to the 
Center of medical statistics of MHC of Ukraine at the begin-
ning of 2015). So, the prompt growth of incidence served as 
the reason of adoption of the Resolution of the O.U.N. 61/225 
from 12/20/2006 about diabetes with the recommendation 
to all states «to develop national strategies of prevention and 
treatment of diabetes» [3; 8].

According to Institute of endocrinology and metabolism of 
NАМS of Ukraine, the prevalence of diabetes in Ukraine has 
increased by one and a half times over the last ten years, and 
1 198,5 thousand patients are registered in the country as 
of January 1, 2015 that makes about 2,9% of all population 
(the data are provided without statistics of the Autonomous 
Republic of Crimea and occupied territories of the Donetsk 
and Lugansk regions). The number of patients with diabetes 
will increase at the expense of DM of the second type in the 
next years. 90–95% of all pathology makes in the structure of 
diabetes of DM of the 2nd type [8].

The most dangerous consequences of global epidemic of DM 
are its system vascular complications – nephropathy, retin-
opathy, defeat of the main vessels of heart, brain, peripheral 
vessels of the lower extremities. These complications are the 
main reason for invalidization and mortality of sick on DM [1; 
15].

Communication of the research with scientific programs, 
plans, subjects

The work was performed on the priority direction, accord-
ing to the law of Ukraine «About the priority directions of the 
development of science and equipment» on the number 3.5. 
«Sciences about lives, the newest technologies of prevention 
and treatment of the most widespread diseases» within the 
priority thematic direction 3.5.29. «Creation of standards and 
technology of introduction of a healthy lifestyle, technology of 
improvement of quality and safety of food».

The purpose of the research

To consider a rational combination of herbs in phyto-collect-
ing which are applied in rehabilitation of diabetes of the 2nd 
type.

research tasks.

1. To analyze modern special literature on a problem of phyto-
therapy of diabetes of the 2nd type.

2. To develop optimum combinations of herbs taking into ac-
count features of a course, clinical displays of diabetes and 
pharmacotherapeutic characteristics of vegetable means.

Material and Methods of the research

The analysis of scientific and scientific-methodical literature 
(theses, abstracts of theses, monographs, educational and 
methodical literature, articles in collections of scientific works 
and periodicals, and also theoretical provisions and practical 
recommendations which exist in medical, pedagogical and 
interdisciplinary sciences) concerning the application of phy-
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totherapy in complex rehabilitation at diabetes.

Results of the research and their discussion

The major purposes in treatment of diabetes are: elimination 
of symptoms, optimum metabolic control, prevention of sharp 
and chronic complications, achievement of perhaps more 
quality life and availability to patients. Pathogenetically there 
are 3 options of treatment of diabetes now:

– substitutive therapy by insulin; 

– substitutive therapy by oral anti-diabetic preparations; 

– by preparations reducing activity of anti-insular extra-pan-
creatic factors [8]. 

However even adequate application of sugar-lowering prepa-
rations not always prevents the development of complications. 
Modern sugar-lowering therapy doesn't allow normalizing all 
types of a metabolism at sick on DM. Secondary resistance 
to the pelleted preparations is the consequence of decrease 
in mass of β-cells and/or increases in insulin-resistance. Be-
sides, side effects of insulinotherapy at diabetes of the 2nd 
type are: body weight increase, frequent feeling of hunger, 
delay of liquid and sodium, risk of hypoglycemia, develop-
ment in a number of sick allergic reactions that significantly 
limits the prescription of sugar-lowering preparations for sick 
on DM and prove the need of application of other types of 
therapy. The stated aims are achieved by means of the basic 
principles of treatment having paramount value for patients 
with diabetes of both types: diabetic diet, the dosed physical 
activity, phytotherapy, training and self-checking.

The advantage of the phytotherapeutic method of treatment 
of diabetes is multiple-factor positive influence on an organ-
ism. The centuries-old experience of application of phyto-
preparations showed their efficiency, generally for treatment 
of diabetes of the 2nd type. Phytotherapy can independently 
be applied at this type of diabetes or in combination with the 
pelleted preparations that allows reducing their dose [2].

Now there are rather numerous data on possibility of use at 
diabetes of a number of vegetable preparations, first of all, a 
little or almost nontoxic, softly affected. These data are based 
on researches of some phytopreparations, clinical supervi-
sion, the given traditional medicine and traditional medical 
systems (Tibetan, Central Asian and others). For example, 
ginseng, asparagus, cornel, astragalus are used in China for 
treatment of diabetes; such plants as galega, Maydis stigma-
tum, haricot, dandelion, etc. for treatment of easy forms of 
diabetes are applied in Bulgaria; in India – preparations from 
onions, garlic, fern, eucalyptus and other plants of national 
flora [4; 5].

Many of these herbs are recognized as scientific medicine 
as the means which are exerting positive impact on a car-
bohydrate exchange recently. Anti-diabetic action of plants 
depends on the presence of insulin-similar connections at 
them, derivative guanidin, arginine, levuleza. The advantage 
of these substances at insulin is that they are substances of 
the non-protein nature, aren't digested in the digestive chan-
nel and can work at intake [6].

The basic principles of phytotherapy are:

– individual selection of phyto-collecting taking into account 
the accompanying pathology;

– periodic substitute of one collecting by another (each 1–2 
months);

– constant control of action of collecting, and their substitute, 
without waiting for complete cessation of medical 
action.

It should be noted among advantages of application of phyto-
therapy in rehabilitation of patients with diabetes:

– lack of sharp fluctuations of level of glucose in blood;

– lack of other by-effects from internals;

– positive influence on a carbohydrate exchange [9; 11].

Herbs have a number of advantages before synthetic prepa-
rations: they are low-toxic, have a soft effect, can be applied 
long without essential side effects, first of all allergic reac-
tions, they are well combined with medicinal substances, 
strengthening their therapeutic effect. Herbs influence the 
carbohydrate exchange more physiologically, than synthetic 
anti-diabetic preparations. The stimulation of regeneration 
of β-cells of the insular device is noted at the application of 
some plants with insulin-similar action. The vegetable prepa-
rations, which are used at diabetes, can be applied in the form 
of mono- and complex preparations [13]. 

The following plants are used as the medicines which are ap-
plied for prevention of diabetes and treatment of its compli-
cations: Aralia tourn, Aralia mandshunca, Acorus calamus, 
Cydonia oblonga, Barberis vulgaris, Sambucus nigra, black-
berry, Rhodiola rosea, Taraxacum officinalis, Galega officina-
lis, Inula helenim, Linum usitatissimum, Schisandra chinensis, 
Pulmonaria officinalis, Panax, Graphalium uliginosum, Helian-
thus tuberosus, Equisetum arvense, Cichorium intybus, Rosa 
majalis, Centruium erythraea, cultivated cabbage, Eleuthero-
coccus, Callisia fragrans [10; 12; 14].

The good sugar-lowering effect at diabetes is rendered also: 
leaves of Betula Pendula, Vaccinium vitis-idaea, Ribes ni-
grum, Fragaria vesca, Mentha piperita, Orthosiphon aristatus, 
Urtica dioica, Circassian walnut, Plantago major; Veronica of-
ficinalis, Leonurus quinquelobatus, Thymus, Hypericum per-
foratum; Arctium tomentosum Mill, Leguminosae, Asparagus 
officinalis; Crataegus sanquinea, Rose majalis; Maydis stig-
matum; Syringa vulgaris; flowers of Sambucus nigra; Linum 
usitatissimum; Phaseolus vulgaris [15; 16].

It is necessary to include the components possessing certain 
properties in the structure by drawing up the complex means 
containing mix of several types of medicinal plant crude drug 
(collecting of medicinal), for its use as hypoglycemic means:

– contributing normalization of digestion of glucose – leaves 
of fruits of Phaseolus vulgaris, sprouts (leaves) of Vaccinium 
myrtillus. These crude drug contain substances of group of 
guanidoizoamilen which promote a spontaneous transforma-
tion of glucose into fructose due to the creation in an organism 
of alkalescent environment and mannoze which assimilation 
doesn’t require insulin. Besides, they, like biguanide, protect 
insulin from destruction of peptidase, improve glucose trans-
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port in cells, suppress gluconeogenesis, and stimulate syn-
thesis of proteins and fats;

– Eleutherococcus senticosus which is capable to strengthen 
physiological effect of insulin also is used for normalization 
of digestion of glucose. It makes active one of key enzymes 
of a metabolism of glucose – hexakinase which is necessary 
for glucose phosphorylation then glucose can be acquired by 
cells. Therefore application of preparations of Eleutherococ-
cus in complex therapy of diabetes is justified pathogeneti-
cally;

– the plants containing chrome, for example, Phaseolus vul-
garis also should be included in complex therapy of diabetes. 
Chrome is one of the most important factors of maintenance 
in an organism of normal tolerance to glucose and makes ac-
tive glucose transport in cells. One more useful property of 
chrome – is to reduce thirst for sweet products;

– the components promoting strengthening of regenera-
tion of β-cells of islets of langerhans – sprouts of Vaccinium 
myrtillus, leaves of fetus of Phaseolus vulgaris. Active forms 
of oxygen cause violations in the structure of DNA of β-cells, 
and it in turn is the reason of decrease in synthesis of protein, 
including pro-insulin, and the subsequent death of β-cells. 
The antioxidants which are contained in vegetable crude drug 
possess protective properties in relation to β-cells of pancre-
as which is realized by the decrease in free radical oxidation;

– the components with adaptogenny properties restoring 
hormonal balance and normalizing metabolism – rhizomes 
and roots of Eleutherococcus;

– the components possessing diuretic action, glucose, nec-
essary for removal of surplus, from an organism – Equisetum 
arvense, Hypericum, Matricāria chamomīlla, hips of Rosa;

– the components improving work of all links of the immune 
system of an organism – Matricāria chamomīlla, Hypericum, 
rhizomes and roots of Eleutherococcus, hips of Rosa;

– the components preventing complications from organs of 
vision at diabetes – fetus of Vaccinium myrtillus. Extractum 
of Vaccinium myrtillus have moderate vasodilating effect and 
improve microcirculation, especially concerning retina vessels 
which are surprised at diabetes. They promote restoration of 
photosensitivity of cells of retina. In addition preparations of 
bilberry are capable to block enzyme to aldose reductase 
which provides transformation of glucose in sorbitol, thereby 
slowing down the development of diabetic cataract;

– the components interfering development of pathology of 
the cardiovascular system accompanying diabetes – the 
chromcontaining plants (leaves of fruits of Phaseolus vul-
garis). They possess hypolipidemic and hypocholesterolic 
action, interfere with the development of atherosclerosis and 
cardiovascular diseases, prevent increase and reduce the in-
creased arterial pressure. Anti-sclerous action is noted also at 
hips of Rose [6; 7; 16; 18].

It is possible to recommend medicinal collecting «Arphase-
tin-E» which contains all listed above components as hypo-
glycemic means for the prevention and treatment of diabetes 
of easy and average weight. Collecting «Arphasetin» provides 
the complex impact on normalization of exchange processes 

at diabetes, reduces sugar level, improves functions of a liver, 
intestines, has the anti-inflammatory effect all-strengthening, 
promotes the increase of processes of regeneration of an en-
docrine parenchyma of a pancreas that leads to the improve-
ment of its activity in general [7]. 

The analysis of literature showed that the plants possessing 
hypoglycemic activity are more than 150 types. These plants 
are on botanical signs representatives more than 50 kinds, 
and the active agents emitted from these plants belong to 
various classes of chemical compounds [17; 18].

The professor V. g. Pashinsky (1991) divided into several 
groups on the basis the pharmacotherapeutic characteris-
tics, phytochemical composition all vegetable means applied 
in treatment of diabetes:

I. the plants of the all-strengthening action activating the 
highest regulatory neuro-humoral systems, adaptogens: 
liqueur of Schisandra chinensis, Oplopanax, Aralia tourn, 
Panax; extracts of Leuzea carthamoides, Rhodiola rosea, 
Eleutherococcus senticosus.

II. the plants containing insulin-contained and other hor-
mone-similar substances: Urtíca dióica, roots of Arctium 
láppa, roots and Taraxacum officinale, Paeonia anomala, Tri-
folium.

III. plants – metabolism regulators: Arctostaphylos, Polygo-
num aviculare, Tilia, Plantágo juice, Hypericum, Elymus 
repens, Gnaphalium uliginosum, Vaccinium myrtillus, Línum 
usitatíssimum.

IV. the plants containing digestible sugar at the expense of 
which the general need for insulin decreases: Fragária, chic-
ory, Cornelian cherries , wild Rubus idbeus, pear, pomegran-
ate, grapes (juice of unripe berries).

V. plants, vitamin-rich, the organic acids and other useful sub-
stances increasing protective forces of an organism: Rose, 
cowberry, mountain ash, and beer yeast cleared dry.

VI. garden cultures as sources of vitamins, digestible organic 
acids therefore they possess ability to regulate exchange 
processes: peas, haricot, beet red, carrots sowing campaign, 
pumpkin, salad garden, girasol, potatoes, sowing campaign 
onions, garlic, wild garlic, cabbage, celery, spinach, oats, 
barley [13].

Thus, taking into account features of course, clinical displays 
of diabetes and pharmacotherapeutic characteristics of veg-
etable means, the following phyto-collecting is recommend-
ed:

- Leaves of Rubus caesius – 20 g, leaves of Ribes nigrum – 
20 g, leaves of Mentha piperita – 20 g, leaves of Arctostáphy-
los uva-ursi – 20 g, leaves of Vaccinium myrtillus – 20 g. One 
tablespoon of mix is filled in with a glass of boiled water and 
insisted 30 min. Accept 1/2 glasses 3 times a day. 

- Roots of  Oplopanax – 10 g, Equisetum arvense – 10 g, Rosa 
majalis – 10 g, Bidens tripartita – 10 g, roots of  Inula hele-
nium – 10 g, leaves of Vaccinium myrtillus – 20 g, Hypericum 
perforatum – 10 g, Matricaria chamomilla – 10 g, Mentha pi-
perita – 10 g. One tablespoon of mix is filled in with a glass of 
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boiled water and insisted 30 min. Accept 1/3 glasses to food 
3 times a day. 

- Walnut leaves – 20 g, leaves of Vaccinium myrtillus – 20 g, 
leaves of Phaseolus – 20 g, roots of Arctium – 20 g, roots or 
flowers of Sambucus – 20 g. Mix is filled in with 2 glasses of 
boiled water; to insist 5 hours, filter. Accept 1/2 glasses after 
food 3 times a day.

- leaves of Vaccinium myrtillus – 25 g, leaves of Rubus 
caesius – 25 g, leaves of Fragaria vesca – 25 g, berries of 
Rosa– 25 g. One tablespoon of the crushed mix is filled in with 
a glass of boiled water and insisted 30 min., filtered. Accept 
1/2 glasses 3 times a day to food. 

- leaves of Vaccinium myrtillus – 20 g, leaves of Phaseolus – 
20 g. One tablespoon of mix is filled in with a glass of boiled 
water, boiled 15 min. and insisted 30 min. Accept 1/2 glasses 
3–4 times a day to food. 

- leaves of Vaccinium myrtillus – 20 g, roots of Taraxacum – 
20 g, leaves of Urtíca dióica – 20 g, and Hypericum perfora-
tum – 20 g, Equisetum arvense – 20 g. One tablespoon of the 
crushed mix is filled in with a glass of boiled water and insisted 
30 min. Accept 1/3 glasses 3 times a day before food. 

- Fetus of Juniperus – 25 g, Linum seeds – 25 g, leaves of Vac-
cinium myrtillus – 25 g, leaves of Vaccinium vitis-idaea – 25 g. 
All mix is crushed in the Mixer. One teaspoon of the crushed 
mix is filled in with boiled water and boiled at the closed cover 
of 5 min. Insist 30 min., filter. Accept 1/3 glasses 3 times a day 
before food.

Thus, it should be noted the validity of application of phyto-
therapy in rehabilitation of patients with diabetes of the 2nd 

type of easy and moderate severity in a complex with dieto-
therapy and drug treatment. Phytotherapy isn't applied at a 
heavy course of DM of the 2nd type [5; 8].

Conclusions

1. The analysis of literature showed that plants which possess 
hypoglycemic activity are more than 150 types. These plants 
are on botanical signs representatives more than 50 kinds, and 
the active agents emitted from these plants belong to the dif-
ferent classes of chemical compounds (glycosides, saponin, 
alkaloids: etc.) which have a therapeutic effect at diabetes.

2. Herbs have a number of advantages at synthetic prepara-
tions in treatment of diabetes: they are low-toxic, have a soft 
effect, can to be applied long without essential side effects, 
first of all allergic reactions, they are well combined with me-
dicinal substances, strengthening their therapeutic effect; 
synthetic anti-diabetic preparations influence a carbohydrate 
exchange more physiologically, than; stimulation of regenera-
tion of β-cells of the insular device is noted at application of 
some plants with insulin-similar action. 

3. It is recommended to apply combinations of herbs taking 
into account features of course; clinical displays of diabetes 
and pharmacotherapeutic characteristics of plant means in 
phytotherapy of diabetes of the 2nd type.
Studying of activity of application of sugar-lowering mono - 
and complex plant preparations at diabetes according to the 
basic principles of chromotherapy, taking into account the 
time of natural rise in level of glucose in blood that will allow to 
reduce a dosage of sugar-lowering preparations and, there-
by, to reduce risk of emergence of complications of treatment 
is the prospect of further researches in this direction.
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Introduction 

The system of sports competitions is the system-created and 
integrated factor which most significantly influences all parts 
of training of athletes in the Olympic sport, they define the 
whole system of the organization, technique of training of ath-
letes, for the productive competitive activity, and in particu-
lar in track and field athletics [1]. At present most of experts 
consider competitions not only as the subject of the aimed 
activity of an athlete, but also as a powerful factor of the im-
provement of sports skill. Especially visually it is shown in the 
course of training of high-class athletes, at the stage of the 
maximum realization of individual opportunities, where the 
increase in part of special exercises including competitive, 
in total amount of training means [2] became the important 
methodical principle. At the same time experts note that com-
petitions have to join in the system of preparation only in that 
volume in which they will promote ensuring preparedness of 
an athlete for the highest achievements in the main starts of 
year and four years [7]. 

The analysis of modern scientifically-methodical literature al-
lowed to come to conclusion that it is necessary to consider 
unity of training and competitive activity of athletes in the sys-
tem of preparation which final result is dynamics of training 
and competitive results during an annual macrocycle [5; 6].

Modern training of the strongest runners of the world prevails 
examples of saturated competitive loadings. Now track and 
field athletics competitions in the world are held annually that 
is one of the prerequisites of professionalizing of track and 
field athletics [3; 4]. Experts note ability of high-class athletes 
to compete constantly throughout the whole annual cycle, ac-
tively using competitions, different in the importance, both in 
short, and in long series of starts.

The improvement of sports results in running types of track 
and field athletics of the leading athletes of Ukraine, demands 

planning of the optimum system of competitions during an 
annual cycle, therefore, consideration of question concerning 
planning of competitive training of highly skilled sportswomen 
is relevant. 

The work performed within the state budgetary subject «De-
velopment of modern approaches of improvement of system 
of the renewed actions among athletes» No. of the state reg-
istration – 1/15, IP 0115U000819 for 2015–2016.

Purpose of the research

To prove the system of planning of competitive activity of 
highly skilled sportswomen who specialize in sprint, in an an-
nual macrocycle. 

research tasks:  

1. To analyze the creation of an annual macrocycle of sports-
women who specialize in sprint.

2. To define the optimum number of starts of sportswomen of 
high qualification during an annual cycle.  

3. To prove the system of planning of competitions of highly 
skilled sportswomen in an annual macrocycle. 

Material and Methods of the research

We conducted examinations of 6 sportswomen, who special-
ize in sprint, of 19–23 years old, and who have the sports rank 
of MS and MSIC within the experiment. Three sportswomen 
were the part of the national team of Ukraine on track and field 
athletics.

For receiving the experimental data we conducted the survey 
of the leading coaches, the theoretical analysis of diaries of 
sportswomen, the analysis of result cards are made [8; 9], the 
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data were processed by methods of mathematical statistics.   

Results of the research and their discussion

The structure of an annual cycle of training of sportswomen 
was in details considered. The analysis of structural elements 
allowed to define that the pre-cycle system of creation of an 
annual macrocycle was the basis for model of planning of 
training process of highly skilled sportswomen in sprint. So, 
two rather independent macrocycle were allocated in the 
structure of an annual cycle of preparation: the first-autumn-
winter macrocycle and the second- spring- summer macro-
cycle.

The autumn – winter preparatory period, the winter – com-
petitive period, the sprng – summer preparatory period, the 
summer – competitive period and two transition periods were 
allocated respectively in the structure of each macrocycle. 
Sportswomen took part both in the winter-competitive period, 
and in the summer competitive period. Speeches of sports-
women in large international starts became the main criterion 
of each separate macrocycle.

The main competitions of the first macrocycle became – the 
winter European championship (Paris, 2011), the second – 
team championship of Europe (Stockholm, 2011) and the 
World Cup (Daegu, 2011).

Leaving the research tasks, the number of competitions was 
defined during the autumn – winter first macrocycle at sports-
women (tab. 1).

So, sportswoman used control competitions at the end of 
the autumn – winter preparatory period at distances of 60 m, 
150 m and 200 m in the first autumn – winter macrocycle. It 
should be noted that the main task of control starts at distanc-
es of 150 m and 200 m – assessment of level of physical and 
functional preparedness of organism of sportswomen after 
large volume of training load of mainly aerobic and anaerobic 
orientation (with intensity 8085% from maximum) which was 
executed at the all-preparatory stage of the autumn – winter 
preparatory period.  

Control start at distance of 60 m was carried out within the 
precompetitive mesocycle on the specially-preparatory stage 
which task was determination of preparedness of sportswom-

Table 1 
Distribution and the number of competitions in the first autumn – winter macrocycle of high-class sportswomen 

who specialize in sprint

Period Autumn-winter preparatory Winter preparatory

Stages All-preparatory Specially-preparatory 

Competitive 1
(control, 

qualifying and 
admissing 

competitions)

Competitive 2
(main 

competitions)

 Mesocycles BM 1 BM 2 CPM PCM CM 1 CM 2
60 m 1(2) 8 (15) 1(3)* 

150 m 1
200 m 1

Note. here and further: bM – basic mesocycle, cpM – control and preparatory mesocycle, pcM – precompetitive meso-
cycle, cM – competitive mesocycle; * – the number of starts in competitions, to take into consideration runnings, semi-finals, 
finals is given in brackets.

en for running loading of high intensity in the winter – com-
petitive period.

The winter competitive period consisted from two competitive 
mesocycles where sportswomen took part in run at distance 
of 60 m. The duration of the first competitive mesocycle – 5 
weeks, the second competitive mesocycle – 4 weeks.

The sportswoman took part in eight competitions within the 
first competitive mesocycle: from them 3 – control competi-
tions, 1 – elimination competitions (the Cup of Ukraine) and 
4 – admissing (model) competitions (sportswomen took part 
in the international starts which enter sports calendar of the 
World international association of track and field athletics fed-
erations). The determination of level of high preparedness of 
sportswomen for performance in main competition of the win-
ter competitive period became the main task of these starts.

Only the main competitions of the winter competitive peri-
od – the winter European championship (Paris, 2011) were 
planned within the second winter competitive mesocycle, 
where one gold and silver medals were received by the Ukrai-
nian sportswomen. 

The distribution and the number of competitions in the second 
spring-summer macrocycle of training of high-class sports-
women who specialize in sprint (tab. 2), were analyzed by the 
similar way.

The sportswoman took part in one control competition at dis-
tance of 200 m on the specially-preparatory stage within the 
control and preparatory mesocycle. The elimination competi-
tions (the Cup of Ukraine) in run were planned for 200 m and 
relay of 4х100 m within precompetitive mesocycle.

The summer competitive period is the longest, it included at 
itself two competitive stages (duration of 15 weeks). The first 
competitive stage – the admissing (model) competitions last-
ing 8 weeks. The main task of this stage – improvement of 
the maximum high-speed opportunities, support of optimum 
level of special high-speed endurance, technical skill, mental 
conditioning, achievement of good results, in series of control 
starts.

The structure of the first competitive stage was made by two 
competitive mesocycle and precompetitive mesocycle. The 
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Table 2
Distribution and number of competitions in the second spring-summer macrocycle of high-class sportswomen 

who specialize in sprint

Period Spring-summer preparatory Summer competitive 

Stages All-preparatory 
Specially-

preparatory 

Competitive 
(control, qualifying and 

admissing competitions)

Competitive 
(main competitions)

Mesocycles BM 1 BM 2 CPM PCM CM 1 PCM CM 2 PCM CM 3
100 m 5(6) 1(2) 4(5)*

200 m 1 1(2) 3 1(2) 2

4х100 m 1 2 1 1(2)

sportswoman took part in 10 starts, the team championship 
of Europe became basic of which (Stockholm, 2011) in the 
first competitive mesocycle of the summer competitive pe-
riod. Also sportswomen spoke at the international competi-
tions “Diamond League” at distance of 200 m which entered 
sports calendar of the World international association of track 
and field athletics federations. Competitions of the second 
competitive mesocycle were planned in three weeks prior to 
the main start of the whole annual macrocycle – the World 
Cup therefore they had nature of model competitions. The 
sportswomen took part in three competitions in run on 100 m, 
200 m, and relay of 4х100 m. 
The structure of the second competitive stage (duration of 7 
weeks) was made by precompetitive and competitive meso-
cycle in which sportswomen started in 7 competitions. Within 
this stage the main competitions of the whole annual cycle – 
the World Cup (Daegu, 2011) were planned in which sports-
women won bronze awards in relay of 4х100 m.

It is necessary to define that the system of planning of com-
petitions has some features of competitive preparation during 
an annual macrocycle on the basis of the carried-out analysis 
of planning of competitive activity of high-class sportswomen 
who specialize in sprint (tab. 3). 

Uneven distribution of competitions during an annual macro-
cycle was noted on the basis of experimental data which are 
presented in table 3. The sportswomen took part in 35 com-
petitions of different level. So, the gradual increase in number 
of starts from May till September, the decrease in October, 
the increase and stabilization in the competitive periods were 
noted, that demonstrates wavy distribution of competitive 
loading for year.

The second feature consists in different ratio of distribution of 
types of competitions for year (pic. 1).

Table 3 
Distribution and number of competitions in an annual cycle of training of high-class 

sportswomen who specialize in sprint

Distance
Autumn-winter 

preparatory 
period

Winter 
preparatory 

period

Spring-summer 
preparatory 

period

Summer 
preparatory 

period
Total

60 m 1(2)* 9(18) 10(20)
100 m 10(13) 10(13)

150 m 1 1

200 m 1 2(3) 6(7) 9(11)

4х100 m 1 4(5) 5(6)

Total competitions 3(4) 9(18) 3(4) 20(25) 35(51)

So, 64% from the whole number of competitions for an an-
nual macrocycle were taken away on qualifying, admissing 
(model) competitions, 25% for control competitions and 11% 
were taken away on the main competitions of an annual mac-
rocycle.

Conclusions

Results of the research demonstrate that the two-cycle sys-
tem of preparation, where the winter European championship, 
the team championship of Europe and the World Cup, were 
the main competitions of annual cycle, was used during the 
creation of annual macrocycle of training of sportswomen of 
national team of Ukraine on track and field athletics. The opti-
mum number of competitions were planned according to the 
calendar of national and international competitions and regu-
larities of acquisition of sportswear. Separate competitions 

Control competitions    
Qualifying, model competitions   
Main competitions

Pic. 1. Distribution of types of competitions which were 
planned during an annual macrocycle at sportswomen 

of high qualification  
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are obliged to solve the concrete tasks of the current stage of 
preparation. The greatest number of starts were taken away 
on elimination and model competitions as effective remedies 
of the integrated training of sportswomen for the main com-
petitions of annual macrocycle – the World Cup. In general 
planning of the competitive activity is the integral component 
of the training process and serves one of the powerful factors 

for the achievement of high sports results.

Prospects of the subsequent researches consist in the 
subsequent studying of question concerning features of plan-
ning of the competitive activity of highly skilled sportswomen 
who specialize in sprint, in the Olympic annual macrocycle.
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Purpose: to determine the influence of the author’s methodic of teaching swimming on coordination skills of children with 
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trol groups, and defined the level of static balance by methodic of romberg and bondarevskyy, preserve the active balance 
while walking on the increase by test «walk on gymnastic beam» and comprehensive display of coordination skills we used 
test «three somersaults forward». the survey was conducted before and after the implementation of our methods of teaching 
swimming. 

Results: revealed low level of capacity to preserve static balance and ability to preserve the active balance while walking on 
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Introduction 

The younger school age is the period of formation and de-
velopment of intellectual, mental and physical properties of 
organism of a child. For this reason this period is important for 
the creation of motive compensations and correction of the 
broken functions of organism which arose in consequence of 
a defect. The analysis of references showed that pathologi-
cal processes which arise in the acoustical system change the 
function of vestibular mechanism, which in turn, influences 
the formation of the motive sphere of children with defects of 
hearing, and, as a result, such children are characterized by 
low indicators of vestibular firmness (that is brightly shown in 
lag in the development of coordination qualities) [1; 2; 8; 9; 
11]. Besides, it is established by the numerical pedagogical 
researches and supervision that, except the main defect, chil-
dren with defects of hearing, often have available and associ-
ated diseases [1; 3; 9].

Classes by systematic physical activity promote the harmoni-
ous development and creation of compensations in children 
with disability [3; 5; 7; 11; 12]. The problem of motive cor-
rection of coordination qualities of deaf children of younger 
school age was considered on examples of use of game 
sports, outdoor games, kinds of gymnastics (H. E. Gurinovich 
(2007), S. M. Fedorchak, L. K. Kozhevnikova and M. Yu. Kor-
zhevsky (2009), A. A. Ivakhnenko (2011) [6]. Swimming as im-
proving means, which action is connected with specific prop-
erties of the water environment, is the powerful component of 
physical education of children including children with violation 
of the acoustic analyzer as promotes the development of all 
physical abilities, and also develops ability of organism to op-
position to adverse factors of environment [10]. The efficien-
cy of use of swimming in work with children with disability is 

proved by experts on physical education. So, D. F. Mosunov, 
A. V. Kubasova, L. Ya. Kovalyova (2004) lead up the efficiency 
of swimming in work with children with deviations of mental 
and physical health. The positive influence on cardiovascu-
lar, respiratory systems, musculoskeletal system and mental 
processes of deafs, are lead up researches and supervisions 
of D. F. Savkin (2010), O. V. Revyakina (2012), O. M. Fetisov 
(2013) and others [5; 6] in work with children with defects of 
hearing signal, use of swimming is not allocated as means of 
correction of vestibular mechanism and correction of coordi-
nation abilities however. 

Purpose of the research

To define influence of the author's technique of study of swim-
ming on coordination qualities of children of younger school 
age with defects of hearing.

Material and Methods of the research

The researches were conducted on the basis of specialized 
educational institutions (SEI) for children with defects of hear-
ing of the Lviv region, in which 20 deaf children of younger 
school age took part. Children were divided into two groups: 
experimental and control, about 10 deaf pupils, in whom there 
were no associated diseases, from which on 2 girls and 8 boys 
in everyone entered each of which. Pupils who were included 
into the experimental group attended swimming classes twice 
for a week, and children of the control group two times for a 
week – classes on game sports (soccer, volleyball, basket-
ball). All children couldn’t to swimm for the beginning of the 
research. Methods: analysis, generalization, synthesis of ref-
erences, medicobiological. 
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We did statistical processing of results of researches by means 
of standard package of the SPSS for Windows 13 application 
program, using the standard statistical methods.

Results of the research and their discussion

The analysis of scientific sources showed that pathological the 
processes which arise in the acoustical system change func-
tion of vestibular mechanism, than influence the formation of 
the motive sphere at children with defects of hearing [1; 2; 3; 
7; 9 but other]. So, the specific development of the motive 
sphere of children of this category what is shown in lag at the 
development of all physical qualities, and also small motility, 
coherence of movements separate body elements in time and 
space, switching of movements, differentiation and rhythm of 
movements, relaxations by difficulty of preservation of static 
and dynamic balance that generally is the lag in development 
of coordination qualities, are shown in the pedagogical re-
searches, which have got the generalization in the works of 
B. Sermeyev (1982), L. Shapkova (2003), S. Evseyev (2005) 
and others [4; 8; 9].

We used the following tests: Romberg and Bondarevsky's dif-
ficult test, tests «Warking on the gymnastic balance beam», 
«Three somersaults forward» for the definition of level of de-
velopment of coordination qualities. The choice of these tests 
and functional tests is predetermined by their availability and 
clearness to performance for deaf children.

We carried out these tests at the beginning of the research 
and through 20 tainings after physical education.  

We used the test «Warking the gymnastic balance beam» for 
the purpose of determination of ability to store active balance 
when walking on increase.

 For the results of our research, the output data at children of 
EG were on average estimated at 1,9±1,1 points, and children 
of CG had 1,9±0,9 points (р>0,05).

Apparently from the table 1, 40% of children of EG and 30% 
of pupils of CG showed result which answers assessment in 3 
points by the beginning of trainings in the pool. 10% of pupils 
in each of groups could not perform this task at the begin-
ning of our research. 30% of pupils of EG and 20% of pupils 
of CG did not perform task up to the end, and 20% of pupils 
of EG and 40% of pupils of CG showed very unstable walking 
at which almost fell from the block and did from 2 to 4 stops at 
distance, such result was estimated then at 2 points.

The average point of the test «Warking on the gymnastic bal-
ance beam» improved on 1,2 points after swimming classes 
at pupils of EG and makes 3,1±0,73 points (t=–6,00; р<0,01) 
which is still characterized as unstable walking on the gymnas-
tic balance beam and need to stop when passing distance. 

Analyzing the absolute measures after swimming classes, we 
found out that 30% of pupils of EG performed this task with 
assessment 4 points after swimming classes, that is walking 
on the balance beam was a little not accurate, at the same 
time they did not carry out any stop.

Half of pupils (50%) of EG performed this task for 3 points 
where pupils still carried out stops during the test, 20% of pu-
pils of EG showed result which is estimated at 2 points, how-

ever, it should be noted that these pupils could not execute 
this test in general by the beginning of classes swimming, at 
the same time falling from the balance beam having hardly 
begun task, and such actions were estimated at 0 points.

The repeated inspection of walking on the gymnastic balance 
beam at pupils of KG showed that the gain makes 0,2 points, 
and average value makes – 2,1±0,7 points (t=1,96; р>0,05). 
50% of children of younger school age with defects of hearing 
which were included into the control group could perform this 
task with result in 2 points at the repeated inspection, in 30% 
of children of younger school age with defects of hearing in 
CG we observed unstable walking on the balance beam which 
is estimated at 3 points. Another 20% of children of CG for 
the period of completion of research could not reach the end 
of the balance beam. And though generally the test «Warking 
on the gymnastic balance beam» after 20 classes remains still 
difficult to performance for 20% of children of younger school 
age of EG and for 70% of pupils of CG, and it is difficult for 
these children to store active balance when walking on height, 
nevertheless according to this test we can see the best indi-
cators concerning ability to store active balance during walk-
ing on height at pupils of EG, than in CG (t = 9,00; р<0,01).

We carried repeatedly out the test “Three somersaults for-
ward” for identification of changes of rather complex manifes-
tation of coordination abilities. If the average value at pupils of 
EG made 11,42±6,3 s at the beginning of our research, but 
was defined as the low level of complex manifestation of coor-
dination abilities, then now, after carrying out twenty classes 
in the pool, pupils spend on 2,5 s less that makes 8,9±2,4 s 
(t=1,92; р>0,05), it is also characterized as the average level 
of manifestation of coordination abilities.

We observed the low level of manifestation of coordination 
qualities as at them average time on performance of this task 
made 12,4±6,7 s in the control group for the beginning of 
the research. The repeated indicator of the test “Three som-
ersaults forward” is on 1,8 s smaller day off, and the aver-
age time of its performance by children of the control group 
makes 10,8±2,9 s now (t=1,85; р>0,05), it is also character-
ized as the low level of manifestation of coordination quali-
ties. And though here we do not observe the reliable changes 
at children of both groups, nevertheless the tendency to im-
provement of complex manifestation of coordination qualities 
at children of EG is more expressed.  

Having carried out repeatedly the difficult test of Bondarevsky 
after 20 swimming classes, we found out at children of EG 
that indicators of static balance according to this test at the 
examined children improved as when standing with opened 
and blindly a little. Actually, we obtained the data which spoke 
about low manifestation of coordination qualities at pupils 
both groups by the beginning of our research. So, the indi-
cator of test of Bondarevsky made 4,5±2,5 s, and on left – 
3,4±2,3 s at contents of the provision with open eyes on the 
right leg at children of EG. Blindly on the right leg, children 
could stay 1,4±1,7 s, and on left – 1,0±1,2 s. Besides the 
analysis of absolute measures by the beginning of study of 
swimming in this group of children showed that 40% of pupils 
could not perform this task blindly and 10% of pupils of EG by 
the beginning of study of swimming, could not perform this 
task with open eyes.

The standing indicator on the right leg with EG with opened 
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Table 1 
Change of indicators of the test “Warking on gymnastic balance beam” in Eg and Cg (n

1
=n

2
=10)

Points and meanings
Before After

Eg Cg Eg Cg

0 – the child falls from the balance beam, having hardly begun the task 1/10 1/10 0/0 0/0

1 – The pupil falls from the balance beam, without having reached the end 3/30 2/20 0/0 2/20

2 – Very unstable walking on the balance beam. The pupil almost falls. 1 or more 
time can stop. On execution of the test more than 6 seconds are allotted

2/20 4/40 2/20 5/50

3 – Unstable walking on the balance beam. 1 or more time stops. To end of the test 
requires more than 6 seconds

4/40 3/30 5/50 3/30

4 – Something unstable walking on the balance beam. He finishes the test within 6 
seconds

0/0 0/0 3/30 0/0

5 – Perfect walking on the balance beam. Balance is not necessary to check. The 
pupil finishes the test till 6 seconds

0/0 0/0 0/0 0/0

Note. in numerator – the number of pupils, in denominator – percentage ratio.

eyes at children improved on 2,3 s and made 6,8±2,1 s (t=–6,73; 
р<0,01) after study to swimming, and the indicator of main-
tenance of motionless position on the left leg improved also 
on 2,2 s that makes – 5,6±1,7 s (t=–8,82; р<0,01). Also indi-
cators of maintenance of the provision on one leg blindly im-
proved. The indicator on the right leg increased on 2,7 s, and 
now made – 4,1±1,4 s (t=–10,37; р<0,01), and the indicator 
at contents of the provision on the left leg increased on 2 s 
and made 3,0±1,05 now s (t= –9,48; р<0,01). Children of CG 
for the beginning of the research when performing the test 
of Bondarevsky held situation with open eyes on the right leg 
4,4±2,3 s, and at repeated inspection this indicator improved 
on 0,8 s and made 5,2±1,7 s (t=–2,05; р>0,05). These could 
stay 3,5±1,9 s on the left leg with open eyes by the beginning 
of the researches, and this indicator improved on 1,7 s and 
made 5,2±1,7 s in 20 classes (t=–5,25; р<0,05). At children 
of CG we also observed improvement of results at contents of 
the provision on one leg blindly. So, they could stay 1,9±1,2 s 
on the right leg by the beginning of the research, and the re-
sult of the repeated research improved on 1 s, and makes – 
2,9±1,1 s (t= –3,87; р<0,05). When standing on left, the initial 
indicator made 1,1±0,9 s, and the repeated one improved 
also – on 1, 2 s, and makes–2,1±0,7 s (t= –4,74; р<0,05). 
Besides 30% of pupils could not carry out the test of Bond-
arevsky blindly and in CG for the beginning of carrying out our 
research (pic. 1). That is all children began to carry out the 
difficult test of Bondarevsky after classes.

And though the data, which are obtained by us during the 
repeated inspection, still speak about the low manifestation 
of static balance at children of both groups, however we ob-
served the bigger gain of these indicators when performing 
the test of Bondarevsky at children of EG, than at children of 
CG.

The average value of test of Romberg on the right leg made 
1,3±1,25 s, and on left – 1,0±0,8 s by the beginning of swim-
ming classes at pupils of the experimental group that is esti-
mated at 2 points and answers assessment «unsatisfactorily» 
as children could not hold motionless situation over 2 sec-
onds.

The gain at contents of the motionless provision on the right 
leg at pupils of EG makes 3,2 s, and average value of this test 
makes 4,5±1,26 s (t=–9,79; р<0,05) after carrying out swim-

ming classes. The improvement of result makes 2,5 s, and the 
average value – 3,3±1,5 s (t=–8,35; р<0,05) on the left lower 
extremity (pic. 2).

Pic. 1. Change of indicators of the difficult test of 
Bondarevsky at children of younger school age with 

defects of hearing of both groups

Pic. 2. Change of results of the test of Romberg at 
children with defects of hearing of both groups
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Rather the control group, the average value of the difficult 
test of Romberg made 2,0±1,1 s on the right leg and on left – 
1,4±0,8 s by the beginning of our research. The repeated in-
spection of pupils of CG showed that the gain at contents of 
the provision on the left leg makes 0,7 s, therefore the value of 
the test of Romberg makes 2,1±0,7 s now (t=–3,28; р>0,05), 
and on the right leg – 0,6 s, and standing on this leg aver-
ages 2,6±0,8 s (t=–2,25; р>0,05). Thus, such results in the 
experimental and control groups on data of the difficult test 
of Romberg, as well as by the beginning of our research, are 
estimated further at 2 points and answer assessment «unsat-
isfactorily» as pupils could not hold motionless situation over 
as 5 s. However we observe the best indicators of the gain of 
static balance and according to the difficult test of Romberg, 
at the same time it is smaller at pupils of CG.

Conclusions

As a result of the carrying out research, it was established that 
the offered author's technique of study swimming of deaf chil-
dren of younger school age has the positive effect concern-
ing ability of preservation of static balance according to Rom-
berg's test (р<0,01) and to the manifestation of coordination 
abilities by the result of the test «Walking on the gymnastic 
balance beam» (р<0,01).

The prospect of the subsequent researches consists in 
deeper studying of influence of means of swimming for physi-
cal condition of children with defects of hearing.
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The dynamics of somatic indicators of basketball 
players under the influence of the special 

exercises which are directed to the increase of stability 
of the vestibular analyzer

Yevgeniy Kharchenko 

Purpose: to determine stability of the vestibular analyzer of basketball players of the team of khsapc by indicators of somatic 
displacements after the standard vestibular irritations on the barany chair, after the introduction of the special exercises in the 
educational – training process, which are directed on the increase of stability of the vestibular sensor-based system. 

Material & Methods: the analysis of references, methods of definition of a functional condition of the vestibular analyzer on 
indicators of somatic displacements before and after the irritation on the barany chair, methods of mathematical statistics. 12 
boys – basketball players of the men’s national team of khsapc took part in the researches. 

Results: somatic indicators of a functional condition of the vestibular analyzer of students – basketball players of the team 
of khsapc, and, their changes under the influence of rotary loadings before the pedagogical experiment are given in the 
article. 

Conclusions: the analysis of the results which were received after the experiment showed the considerable improvement 
of indicators, according to the testing of the motive test (4x9 m (s)), hand dynamometry of 100% of a maximum and 50% of 
a maximum of the right and left hands (р<0,05), both before and after a rotation. the exception was made by indicators of 
dynamometry of the left hand of 50% of a maximum, both before and after a rotation where changes weren't essential and 
statistically doubtful (р>0,05).
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Introduction 

One of the most important conditions for the achievement of 
high sports results in sports games is ability of a sportsman to 
keep balance and to be guided freely in space, despite consid-
erable exercise stresses and counteraction of the opponent. 
Generally these functions are carried out due to the functional 
activity of visual and vestibular sensor-based systems. 

Sports activity of a basketball player is caused by the continu-
ous activity of the vestibular analyzer which receptors perceive 
any change of a position of a head and a body in space. Level 
of functioning of vestibular sensor-based system directly de-
pends on intensity of adequate rectilinear and angular accel-
erations.    

Therefore studying of reactions of organism to vestibular irri-
tations, and also search of the new ways, allowing to improve 
the studied function, is essentially important for the improve-
ment of the training process in sports games. 

Methodological basics of training of the vestibular analyzer of 
the different contingent of people were covered in the works 
of A. S. Rovnyi (2001), L. Ye. Shesterova (2004), I. P. Maslyak 
(2007), Ye. K. Moiseyenko (2015) [1–11]. The authors point to 
the rather high degree of interrelation between indicators of 
the development of physical qualities and separate indicators 
of the vestibular sensor-based system in their researches [1; 
4; 5]. However the works, which are devoted to the determi-

nation of vestibular stability under the influence of the special 
exercises, which are directed to activization of vestibular func-
tions of students-basketball players in the available literature, 
are revealed insufficiently.

Purpose of the research

The determination of stability of the vestibular analyzer of 
basketball players of the team of KhSAPC on indicators of 
somatic displacements after standard vestibular irritations on 
the Barany chair, after introduction of the special exercises in 
the educational training process, which are directed to the in-
crease of stability of the vestibular sensor-based system.   

The stated purpose defines the following tasks of the re-
search:

1. To study the features of functioning of the vestibular sen-
sor-based system on the basis of the analysis of scientific and 
methodical literature.

2. To investigate the level of activity of the vestibular analyzer 
before and after the standard vestibular irritation on the Ba-
rany chair of basketball players of the team of KhSAPC.

3. To carry out the comparative analysis of stability of the ves-
tibular analyzer of basketball players of the team of KhSAPC 
before and after rotary loadings before the pedagogical ex-
periment. 
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Material and Methods of the research

12 boys – basketball players of the men’s national team of 
KhSAPC took part in the research. All students were rather 
healthy and were under supervision of the sports doctor.

Research methods: analysis of references, methods of defini-
tion of functional condition of the vestibular analyzer on indi-
cators of somatic displacements before and after irritation on 
the Barany chair, methods of mathematical statistics. 

Results of the research and their discussion

The program material of the educational-training process of 
basketball players was added complexes of the special exer-
cises and outdoor games, which are directed to the increase 
of stability of the vestibular analyzer during 6 months. The 
preparatory and the main part of classes included acrobatic 
exercises, various accelerations and jumps with various start-
ing positions, both before, and after rotary loadings, instant 
stops, roll overs and so on which were carried out with the 
gradual increase of their coordination and functional com-
plexity.

However, the greatest effect was observed from those exer-
cises, which were the part of this or that technique. So, the 
modified exercises consisting of kinds of throws, passes, 
dribblings, in couples, three, four, which are carried out on 
various distance with various speed and trajectory of flight, by 
one and two balls, after turns on 90, 180, 360 degrees, also 
after falling, roll overs, acceleration, were used in the work.

The adapted exercises were also included into the section of 
special physical training. The repeated rotations with various 
position of a head were used, then various complicated-co-
ordinating tasks on the coache’s signal were performed, and 
also the modified outdoor games, relays were applied.

The increase in loading was once a month, and it made about 
60 percent of all exercises, which were used in trainings, and it 
was distributed in equal shares between the exercises, which 
are aimed at the functionality development the semicircular 
channels and the otolithic device.

The research of indicators of speed of performance of the 
task (4х9 m), hand dynamometry of the right and left hands of 
100% of a maximum and 50% of a maximum before the peda-
gogical experiment, before and after the standard vestibular 
irritation established that the data of sportsmen-basketball 
players worsened after rotations, however reliable distinc-
tions between them weren’t revealed (р>0,05) (tab. 1).

The analysis of data of definition of the set time (10 s) estab-
lished the improvement of results of testing after rotation on 
the Barany chair. This function, according to experts experts, 
is connected with the definition of temporary intervals in the 
game, is rather stable size and more depends on the number 
of repetitions (р>0,05) (tab. 1).   

It should be noted that this research was conducted brfore 
the educational -training classes at the end of the prepara-
tory period of the year macrocycle, however the analysis of 
the data, which were obtained when testing, revealed rather 
big differences before and after the vestibular irritation. So, 
the difference in indicators of speed of performance of the 
task (4х9 m (s)) before the rotation made 1 s, dynamometry 
indicators – on average about 2 kg. 
Thus, it is possible to note that the separate functions of the 
vestibular analyzer are developed insufficiently at the stud-
ied contingent of sportsmen and demand introduction in the 
educational-training process of complexes of the specially-
selected exercises, which are directed to the stabilization of 
vestibular functions and elimination of vestibulo-vegetative 
and vestibulo-somatic manifestations.   

As a result of the research of indicators of accuracy of the set 
time (10 s) before and after the vestibular irritation after the 
pedagogical experiment, it is established that these distinc-
tions were insignificant and had a doubtful character (р>0,05) 
(tab. 2).

The implementation of the motive test (4х9 m (s)) after vestib-
ular loading, after application of the special exercises, which 
are directed to activization of vestibular functions established 
the reliable distinctions between indicators, both before, and 
after rotation (р<0,05) (tab. 2).

The analysis of data of hand dynamometry of 100% of a maxi-
mum and 50% of a maximum of the right and left hands after 
the pedagogical experiment, both before, and after rotary 
loadings, established the statistical distinctions between the 
studied indicators (р<0,05) (tab. 2).

The exception was made by indicators of dynamometry of the 
left hand of 50% of a maximum, both before, and after rota-
tion on the Barany chair where changes are not essential and 
statistically doubtful (р>0,05) (tab. 2).

Conclusions

1. The analysis of references on this problem demonstrates 
that it remains relevant and requires the solution of number of 
questions among which the research of development of the 

Table 1
Indicators of vestibular stability of basketball players of the team of KhSAPC before and after rotary loadings on 

the Barany chair before the pedagogical experiment, ͞Х±m (n=12)

Tests for the determination of the vestibular 
stability

Before rotations
After 

rotations
t р

Definition of the set time (10 s) 1,2±0,9 0,3±0,4 0,9 >0,05
Speed of performance of task (4х9), s 10,1±0,9 11,1±0,9 0,8 >0,05

Dynamometry of 100% of maximum (right), kg 49,8±2,4 51,2±2,6 0,4 >0,05

Dynamometry of 100% of maximum (left), kg 43,3±2,9 45,1±3.4 0,4 >0,05

Dynamometry of 50% of maximum (right), kg 34,8±2,7 27,4±2,9 1,9 >0,05
Dynamometry of 50% of maximum (left), kg 26,6±3,1 27,1±3,4 0,1 >0,05

©Yevgeniy Kharchenko, 2016
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Table 2
Indicators of vestibular stability of basketball players of the team of KhSAPC 

before the pedagogical experiment,  ͞Х±m (n=12)

Period of measurement of indicators Before the experiment After the experiment t р

Definition of the set time (10 s)
before rotation 1,2±0,9 0,5±0,2 0,8 >0,05

after rotation 0,3±0,4 0,2± 0,1 0,2 >0,05

Speed of performance of task (4х9), s

before rotation 10,1±0,9 8,2±0,3 2,0 <0,05

after rotation 11,1±0,9 8,9±0,4 2,2 <0,05

Dynamometry 100% of a maximum (right), kg

before rotation 49,8±2,4 55,6±1,5 2,1 <0,05

after rotation 51,2±2,6 58,4±2,1 2,1 <0,05

Dynamometry 100% of a maximum (left), kg

before rotation 43,3±2,9 36,1±2,1 2,1 <0,05

after rotation 45,1±3.4 36,8±2,1 2,1 <0,05

Dynamometry 50% of a maximum (right), kg

before rotation 34,8±2,7 27,9±2,1 2,1 <0,05

after rotation 27,4±2,9 28,7±2,1 0,4 >0,05

Dynamometry 50% of a maximum (left), kg

before rotation 26,6±3,1 21,1±1,2 1,7 >0,05
after rotation 27,1±3,4 19,2±1,9 2,1 <0,05

vestibular analyzer under the influence of various factors is 
the leader.

2. The research of indicators of functional condition of the 
vestibular analyzer before the pedagogical experiment, be-
fore and after rotary loads of basketball players of the team of 
KhSAPC didn’t reveal the reliable distinctions between them 
(р>0,05), however the majority of indicators worsened, that is 
became the reason for introduction of the sets of exercises in 
the educational-training process of basketball players, which 
are directed to the activization of vestibular functions.

3. The analysis of the results, which were received after the 

experiment showed the considerable improvement of indica-
tors according to the testing of the motive test (4х9 m (s)), 
hand dynamometry of 100% of a maximum and 50% of a 
maximum of the right and left hands (р<0,05), both before, 
and after rotation. The exception was made by indicators of 
dynamometry of the left hand of 50% of a maximum, both be-
fore, and after rotation, where changes were not essential and 
statistically doubtful (р>0,05). 

Prospect of further researches. Questions of the research 
of vestibular functions after training loads, different in size, in 
the different periods of the year macrocycle are interesting.
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Adaptation rearrangements of heart of young sportsmen 
depending on the orientation of the training activity
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Purpose: studying of the main parameters of morphofunctional condition of the left ventricular cavity of heart of sportsmen in 
the conditions of the training and competitive activity. 

Material & Methods: three groups of children (n=30) of 7–9, 10–12, 13–14 years old, who begin to train in sports with 
the manifestation of endurance and high-speed and power qualities, the qualified sportsmen at the age of 15–16 years old, 
who are engaged in run on 400 m with barriers, and karatekas (n=15+n=15), not engaged children of the same aged groups 
(n=40). the following methods of the research were applied: analysis of special literature, pedagogical supervisions, peda-
gogical experiment, echocardiological methods of the research. 

Results: the considerable connection of types of heart of young sportsmen with indicators of exercise stress of various ori-
entations is established. sportsmen with the optimum vegeto-rhythmic indicators have the essential advantages in adaptation 
morphofunctional displacements in heart and warm productivity at sportsmen with satisfactory vegetative-rhythmic indica-
tors. 

Conclusions: adaptation morphofunctional displacements in activity of the cardio-respiratory system are closely connected 
with the prevailing orientation of the training process and can be used as the objective test of adaptation to the special load-
ings in sport.
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Introduction 

The new term “sports heart” appeared in scientific literature 
last century. Big experimental material which confirms legit-
imacy of the existing term is collected in modern literature. 
Wide opportunities of studying of structural and functional 
changes of heart, which are formed under the influence of 
exercise stresses, were received by the method of ultrasonic 
echocardiography, which is offered by I. Edler, S. Hertz [12].

The first researches in the USSR, which were carried out with 
use of ultrasonic echocardiography, showed big informational 
content and value for supervision over sportsmen. But indica-
tions of these researches had a contradictory character.

So, the researches of A. G. Dembo [6] established that the 
accurate thickening of the back wall of myocardium of left 
ventricle at rather small increase in its cavity is established at 
most of athletes, who are engaged in sports, where the ad-
vantage is endurance.

The increase in cavity of left ventricle is observed at wrestlers 
at the same time at the full absence of the increase in thick-
ness of myocardium of the back wall. A. G. Dembo with co-
authors [6; 8] gives examples of hypertrophy of myocardium 
of left ventricle at weight-lifters and its notable dilatation at 
skiers-racers. The powerful data on condition of cavities and 
walls of myocardium after loadings of different character and 

in the renewal period after the termination of their perfor-
mance are obtained [5; 7; 10; 15].
Modern researches which are conducted with skiers-racers of 
high qualification and healthy people, who do not play sports, 
demonstrate the increase in stroke output of blood at repre-
sentatives of both groups [2; 3; 4]. At the same time it increas-
es mainly due to the reduction of sacral-systolic at sportsmen, 
and at not sportsmen – due to the increase in sacral-diastolic 
volume. This fact, according to authors, is caused by fuller su-
pervision of left ventricle at sportsmen.

Much earlier [12; 13; 16] the results were received with 
sportsmen skiers-racers and wrestlers, which demonstrate 
that there is not increase in sacral-diastolic diameter of left 
ventricle at the top of loading, but its reduction.

The researches of condition of cardiac cavities at sportsmen 
at load of endurance showed that cavities of left ventricle in-
crease whereas high-speed and power loading promotes the 
increase in thickness of warm wall of left ventricle [1; 4; 9; 
11]. 

The majority of researches were conducted with highly skilled 
adult sportsmen and adults who did not play sports.

However, as show researches of some authors, morpho-func-
tional changes of heart, are observed at early stages of sports 
activities and depend on specifics of motive activity of sport.
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At the same time the systematic researches of condition of 
heart walls and cavities at children were not carried out. It is 
proved that the method of ultrasonic echolocation of morpho-
functional reorganizations of heart activity allows receiving 
objective indicators and is of great importance for the creation 
of the training process at all stages of preparation.

Purpose of the research

Studying of key parameters of morpho-functional condition of 
cavity of left ventricle and myocardium of back wall of left ven-
tricle which will allow determining the studied parameters at 
all sportsmen in the conditions of training and sports activity.  

Material and Methods of the research

Ultrasonic researches of young sportsmen were conducted 
by means of echocardiograph  MARK-300 which provides the 
qualitative echogram in the mode of monoplaned cut through 
vertical projection of heart. 

The locator sensor in the 5–4 – th intercostals space, to the 
left of breast in the place of absolute warm dullness was at-
tached to investigated in situation, lying.

Runners on 400 m with barriers of 16–17 years old and kara-
tekas of the same age took part in the research. The control 
group was made by young men of 16–17 years who do not 
play physical education and sports.

The following parameters were defined during the research: 
D

s
 –systolic size of left ventricle; D

d
 –diastolic size of left ven-

tricle; Т
ms

 – thickness of myocardium of back wall in the di-
astole, %∆S – extent of reduction of the front and back size; 
V

s
 – systolic volume of left ventricle; V

d
 – diastolic volume of 

left ventricle; SO – stroke output; FE – fraction of emissions 
in %. Indicators of D

s
, D

d
, Т

ms
 and T

mu
, were registered directly 

from echocardiogram by the direct measurement. D
s
 and Т

ms
 

were measured on electrocardiogram at point R, and D
d
 and 

T
mu

 – at the beginning of the complex. Such formulas were ap-
plied to calculation of parameters which are not possible for 
measuring in the direct measurement:

Results of the research and their discussion

It is established that indicators of Echo of CG of the studied 
sportsmen significantly differ from children of the same age 
who do not play sports (tab. 1). Indicators of the general fit-
ness testify to considerable thickening of back wall of myo-
cardium of left ventricle, increase of the front and back size of 
cavity of left ventricle and its total amount. The powerful hy-
pertrophy of myocardium is observed at insignificant increase 
in volume of cavity of left ventricle at karatekas who used in 
training process high-speed and power loading. 

Training regime of runners on 400 m with barriers which are 
aimed at the development of high-speed endurance pro-
moted more substantial increase of heart emissions due to 
increase in total amount of left ventricle.

Materials of the research of sportsmen demonstrate that the 
absolute sizes of heart, thickness of back wall of left ventricle, 
volume of its cavity much more in both groups, than in the in-
vestigated control group.

It gives the grounds for the statement that the myocardium 
hypertrophy already at early stages of preparation is the most 
characteristic sign of adaptation of heart to exercise stresses. 
At the same time in nature of hypertrophic changes at children 
it is observed considerable variety, which can play crucial role 
in the achievement of sports achievements in sports, which 
are connected with endurance development. Rather moder-
ate hypertrophy of walls of left ventricle at significant increase 
in its cavity characteristic for this group of children. Shock 
emissions at the same time increase, reduction of volume of 
cavity of left ventricle in systole much more, than at children 
who have considerable hypertrophy of left ventricle.

 The typical changes of heart – moderate hypertrophy of wall 
of left ventricle are established at significant increase in its 
cavity [9; 14] in special series of researches of sportsmen of 
high qualification runners on average distances. This group 
of sportsmen has also optimum vegetative-rhythm ratio (HR 
and steps, the frequency of breath and steps). It confirms our 
researches, and the vegetative-rhythm index can be applied 
as the test to selection of young sportsmen with orientation to 
sports with endurance manifestation.

Researches of aged features of formation and development 
of cardio-respiratory functions in children (tab. 2) during the 
systematic motive activity give the grounds for estimation of 
positive displacements of adaptation processes at applica-
tion of long low-intensive motive activity. This type of muscu-
lar activity needs to be considered as the main development 
tool of endurance at children with orientation to sports with 
manifestation of types of endurance.

It is established earlier [12; 15; 16] that differences of ad-
aptation changes in heart are result of heterogeneity of age 
groups. Our researches demonstrate that the powerful com-
munication between adaptation reorganizations of heart with 
orientation of the training process is established at early 
stages of sports specialization. The more certain increase in 
volume of left ventricle at insignificant thickening of its walls 
is observed at young sportsmen who train with low-intensive 
loadings. The considerable hypertrophy of myocardium is fol-
lowed insignificant to increases in volume of left ventricle at 
young sportsmen who train with orientation on manifestation 
of high-speed and power qualities.

It is possible to consider that the first type of adaptation re-
organizations of heart is more charitable. It leads to signifi-
cant increase in stroke output of heart and provides thus the 
increased blood-groove volume, without forcing heart rate. It 
promotes possibility of change of stride rate at distance [4; 
9; 11].  

Conclusions

1. The increase in volume of left ventricle at insignificant hy-
pertrophy of myocardium is observed at young sportsmen-
runners on 400 m with barriers.

©Viktor Lastochkin, Anatoliy Rovnyy, 2016
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Table 1 
Echocardiological indicators at young sportsmen and children who do not play sports

Direction of the training process
Age

Main indicators of Echo of Cg

D
s

D
d

Т
ms

T
mu

% V
s

V
d

SO FE

Runners on 400 m with barriers 15–16 3,90 5,33 1,40 0,97 26,3 59,09 125,44 66,69 52,38

Karatekas 15–16 3,37 4,52 1,59 1,06 25,13 37,79 76,92 39,13 50,42

Young men who do not play sports 15–16 3,23 4,43 0,87 0,61 29,50 33,60 82,71 50,56 60,70

Table 2 
Aged changes of adaptive opportunities of heart on the basis of Echo of Cg of indicators with different orientation 

of the training process

Direction of the training 
process

Age
Main indicators of Echo of Cg

D
s

D
d

Т
ms

T
mu

% V
s

V
d

SO FE

On development of high-speed 
endurance

7–9 3,22 4,44 0,97 0,68 25,80 33,9 72,69 38,78 53,0
10–12 3,30 4,89 1,28 0,88 28,93 42,66 92,78 48,16 52,8

13–14 3,73 5,02 1,36 0,94 25,2 51,54 104,94 53,58 50,18

On development of high-speed 
and power qualities

7–9 2,84 3,99 1,23 0,88 28,53 22,6 52,7 30,11 56,8

10–12 3,05 4,29 1,32 0,98 28,30 28,17 65,56 37,34 56,33

13–14 3,13 4,38 1,48 0,89 28,09 30,46 69,93 39,47 55,94

Children who do not play sports
7–9 2,82 3,92 4,71 0,47 27,02 22,24 50,02 27,70 50,0

10–12 3,04 4,30 0,85 0,58 28,8 28,13 66,02 37,86 56,9

13–14 3,05 4,43 0,85 0,59 32,45 28,81 72,12 46,31 63,82

2. The considerable hypertrophy of myocardium of left ven-
tricle at insignificant increase in its cavity is observed at young 
sportsmen-karatekas.

3. The adaptation morpho-functional displacements in ac-
tivity of the cardio-respiratory system are closely connected 
with overwhelming orientation of the training process and can 

be applied as the objective test of adaptation to specific load-
ings in sport. 

The prospect of the subsequent researches consists in 
studying of regularities of the development of morpho-func-
tional characteristics of heart depending on orientation of 
training and competitive activity.
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Features of change of condition of a biogeometrical 
profile of bearing of students in the course 

of physical education

Sergey Lopacki

Purpose: to study features of condition of a biogeometrical profile of bearing of students in the course of physical educa-
tion. 

Material & Methods: 401 studentsof the 1–4 courses who are studied on a day form of education took part in the research. 
the following methods of research were used for the performance of the given tasks: analysis of scientific and methodical 
literature and documentary materials; pedagogical supervision; pedagogical experiment (carrying out the stating experiment) 
visual screening of condition of a biogeometrical profile of bearing [7]; methods of mathematical statistics. 

Results: it is established during the research, on the basis of visual screening that 74% of students had violations of bearing, 
and the largest number among them was made by students with scoliotic bearing. tendencies and statistically reliable distinc-
tions are established in values of assessment of condition of a biogeometrical profile of bearing of students in the direction of 
their reduction from course to course. the obtained data confirm the existence of the process of aggravation of symptoms of 
bearing of students. 

Conclusions: the obtained data will be used at the scientific foundation and development of technology of correction of 
violations of bearing of students in the course of physical education taking into account the level of condition of their biogeo-
metrical profile.
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Introduction 

Transformational processes which happen in the Ukrainian 
society except some positive shifts are reflected by the nega-
tive phenomena in activity of people – decrease in life expec-
tancy, reduction of physical activity, increase of level of nonin-
fectious chronic diseases, essential reduction of financial se-
curity, loss of reference points on healthy lifestyle, alienation 
of children, youth and adults from physical culture [5].

The present stage of reforming of the system of higher educa-
tion is characterized by considerable intensity of the educa-
tional process. Many experts observe the decrease in volume 
of physical activity of students in Ukraine in recent years [8]. 
Such tendency is negatively reflected in physical develop-
ment, physical preparedness and functional state of youth 
which causes the special social importance of preservation 
and promotion of health of student’s youth [3].
Recently state of health of students becomes the subject of 
close attention of experts [1; 2; 9]. The numerous research-
es, which were conducted in recent years, demonstrate that 
functional violations of bearing are one of the most wide-
spread deviations in skeletal and muscular system at modern 
students [7; 10].

The analysis of the published results of empirical researches 
and scientific publications demonstrates that, despite of the 
existence of the numerous scientific achievements, which are 
devoted by scientific and practical question of development 
of technologies, approaches and techniques of prevention 

and correction of violations of bearing of student’s youth in 
the course of physical education, remain not solved questions 
concerning the definition and theoretical foundation of tech-
nology of correction of violations of bearing of students in the 
course of physical education taking into account state their 
bio-geometrical profile.

Communication of the research with scientific programs, 
plans, subjects

The work is performed according to subject of the Built plan 
of the RW in the sphere of physical culture and sport for 2011–
2015 of the Ministry of Ukraine of family, youth and sport, by 
the subject 3.7. «Improvements of biomechanical technolo-
gies in physical education and rehabilitation taking into ac-
count specific features of motility of a person» (number of the 
state registration is 0111U001734).

Purpose of the research

To learn features of changes of condition of the bio-geomet-
rical profile of bearing of students in the course of physical 
education. 

research task: 

1. To learn the main types of violations of bearing of students 
in the course of physical education.

2. To learn the level of condition of the bio-geometrical profile 
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of bearing of students in the course of physical education.

Material and Methods of the research

401 students of the1–4 courses who study on day form of 
study took part the in research.

Such methods of the research were used for the performance 
of the put tasks: analysis of scientifically methodical literature 
and documentary materials; pedagogical supervision; peda-
gogical experiment (carrying out the stated experiment); vi-
sual screening of condition of the bio-geometrical profile of 
bearing [7]; methods of mathematical statistics.

Results of the research and their discussion

The analysis of data of special scientifically methodical litera-
ture and information sources demonstrates that the bearing 
is one of the main and objective characteristics of physical 
state and health of modern young people, especially repre-
sentatives of student’s youth as intensity of the educational 
process, development of social and economic and living con-
ditions of activity and study of students influence the level of 
their motor activity, morphological condition of organism and 
physical working capacity that in conclusion cause condition 
of the bio-geometrical profile of bearing and manifestation of 
appropriate the level of somatic health.

In our opinion, this situation truly displays powerful need to 
exercise first of all constant control and definition of dynam-
ics of changes not only morphological indicators and indica-
tors of physical preparedness of students, but also indicators, 
their spatial organization bodies which define condition of 
their bio-geometrical profile of bearing.

All students according to data of their medical records and 
according to methodical documents of the department of 
physical education of Galitskyi academy belonged to the main 
group of physical education and regularly attended class after 
physical education according to the established schedule – 2 
trainings for week (4 educational hours).

We stated violations of bearing of students on all courses of 
study which were confirmed and testified by the orthopedic 
surgeon during the analysis of bearing (pic. 1).

The obtained data demonstrate that normal bearing is ob-
served only among 33,0% of students of the 1st course. The 
subsequent consideration of results of the analysis of bear-
ing helped to establish the negative tendency to reduction of 
number of students with normal bearing from the 1st to the 
4th course. So, it is revealed that on the 2nd course the num-
ber of students with normal bearing equals already 28,8%, on 
the 3-rd course – 21,6%, on the 4th course – only 19,8%.

The established negative tendency of aggravation of symp-
toms of bearing of students from the 1st to the 4th course is 
confirmed by changes among the number of students with 
such functional violations as rounded back and scoliotic bear-
ing. It is defined that 11,3% – on the 1st course of students 
with functional violation of bearing rounded back, on the 2nd 
course – 13,9%, on the 3-rd course – already 16,5%.

The greatest alarm is caused by the growth of number of 
students with scoliotic bearing: there were 37,4% on the 1st 

course of such students, on the 2nd course – the number in-
creased to 40,7%, on the 3-rd course – to 49,5% and on the 
4th course –exceeded half of number of students and made 
53,1%.

The number of students with such functional violations as flat 
back and rounded - concave back, was almost equal and did 
not exceed on average 10%. So, the number of students with 
flat back made: the 1st course – 9,6%, the 2nd course – 8,3%, 
the 3rd course – 5,2%, the 4th course – 7,4%; with – rounded  
concave back: the 1st course – 8,7%, the 2nd course – 8,3%, 
the 3rd course – 7,2%, the 4th course – 7,4%.

The threatening number of students with normal bearing and 
the received negative tendency of increase of number of stu-
dents with its different functional violations put sharp require-
ment of urgent informative definition of state of the bio-geo-
metrical profile of bearing of students. We applied the method 
of visual screening by means of the advanced card of express 
control the bio-geometrical profile of bearing for the solution 
of this task [7]. This approach of definition of state of the bio-
geometrical profile of bearing of students was approved in the 
conducted researches of M. V. Dudko [2]. 

The characteristic of total score of the bio-geometrical profile 
of bearing of the surveyed finally testified the deterioration in 
its state when comparing the values of students of 2–4 cours-
es with data of students of the 1st course (pic. 2).

The reliable reduction of value of total score in comparison with 
value of total score of students of the 1st course (31,6±4,48 
points) was observed at students of 3 and 4 courses with nor-
mal bearing and high level of condition of the bio-geometrical 
profile of bearing (29,3±3,48 and 29,5±2,82 points respec-
tively). 

Also the reliable difference towards reduction of number of 
points of total score of the bio-geometrical profile of bear-
ing was noted also at the average level of its state: the total 
score equaled 17,2±3,93 and 20,8±4,01 points at students 
of the 4th and 3rd courses with normal bearing while at stu-
dents of the 1st course average value of total score answered 
22,8±3,61 points.

Values of total score of the bio-geometrical profile reduced 
automatically at students with the established functional 
violations of bearing as follows: flat back (students the 4th 
course – 17,6±2,91 points in comparison with students of 
the 1st course – 19,4±3,38 points); rounded-concave back 
(students the 4th course – 18,8±3,46 points in comparison 
with students of the 1st course – 21,5±4,52 points); scoliotic 
bearing (students the 4th course – 17,1±3,07 points in com-
parison with students of the 1st course – 19,2±4,28 points).

The established tendencies and reliable differences in val-
ues of assessment of the bio-geometrical profile of bearing 
of students towards their reduction from the course to the 
course testified the existence and continuous development of 
the process of deterioration in its state as a result of transition 
to the lowest level.

It should be noted that students with different types of vio-
lations of bearing who have the low level of state of the bio-
geometrical profile get to so-called preclinical state OPA [2]. 
Considering this fact, it is expedient to note that the correction 

©Sergey Lopacki, 2016
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Pic. 1. Distribution of students of 1–4 courses according to the established functional violations of bearing:

  – normal bearing;        – flat back;         – rounded-concave back;        – rounded back; 

 – scoliotic bearing; * – changes of sign are statistically reliable (p<0,05).

Pic. 2. Total score of condition of the bio-geometrical profile of bearing of students 1–4 courses:

  – normal bearing;        – flat back;         – rounded-concave back;        – rounded back; 
 – scoliotic bearing; a – normal bearing (the average level of the bio-geometrical profile of bearing); b – flat back, round-
ed-concave, rounded back, scoliotic bearing (the low level of the bio-geometrical profile of bearing); c – normal bearing 

(the high level of the bio-geometrical profile of bearing); d – flat back, rounded- concave, rounded back, scoliotic bearing 
(the average level of the bio-geometrical profile of bearing); * – changes of sign are statistically reliable (p<0,05).
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of level of condition of their bio-geometrical profile of bearing 
has to be the prime task of work with such students.

Conclusions

It is established during the experiment that 74% of students 
who took part in the research, had functional violations of 
bearing, and the largest number among them was made by 
students with scoliotic bearing. The fact could not remain 
unnoticed that the number of students with normal bearing 
decreased, and the number of functional violations in parallel 
increased at ratio of results of inspection of types of bearing 
of students of the 1st and the 4th courses of study.

Besides, we determined the accurate consistent pattern of 
decrease in the level of condition of the bio-geometrical pro-
file of bearing towards its deterioration at students of major 
courses (the 3rd and the 4th course) in comparison with data 
of junior students (the 2nd and especially the 1st course). 

Prospects of the subsequent researches in this direction. 
The development of technology of correction of violations of 
bearing of students in the course of physical education tak-
ing into account the level of condition of their bio-geometrical 
profile is provided on the basis of the obtained data.
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Application of medical physical culture 
at extensive deep burns

Vjacheslav Meleshkov1

Oleksandr Petruhnov2

Purpose: describe the role of medical physical culture at extensive deep combustions for prophylaxis of development of con-
gestive pneumonia, contractures and a muscular atrophy, and also for restoration of adaptation of an organism to household 
and labor loads after an dermoplastika. 

Material & Methods: analysis and generalization of scientific and methodical literature. 
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Introduction 

The relevance of a problem of a burning injury is defined by 
the considerable frequency of defeat, both adults, and chil-
dren, complexity and duration of treatment, long disability and 
rather high lethality of victims [5; 12; 13]. 

According to the data of WHO, thermal damages make 6% of 
number of injuries of a peace time. The tendency to the in-
crease in quantity of these injuries is noted around the world. 
Annually from 1,8 till 3 million people got burns in the USA. 
From 20 till 22 thousand of people are hospitalized with heavy 
burns within a year in France. This type of damages makes 
from 5 till 10% of all types of injuries in the countries of CIS. 
And the frequency of thermal damages doesn’t decrease, 
and has an obvious tendency to the growth in the certain 
countries [8]. 

Deep burns even on a limited site can often lead to cicatrical 
deformations, defects of tissues, trophic ulcers and to cause 
various violations of internals, bones and the central nervous 
system. Therefore rehabilitation therapy is appointed in early 
terms after a trauma; its contents constantly changes de-
pending on the course of the wound process and the carried-
out surgeries. It is carried out for the purpose of prevention 
of infection of a burning injury, acceleration of its clarification 
from necrotic masses, stimulation of growth of granulations 
and epithelization in the initial stage; further – for the preven-
tion of contractures and keloid cicatrix [1; 10]. 

Analysis of the last researches and publications

Burns of the III(B) and the IV degrees are deep. The necro-
sis of skin extends to all its depth; bubbles with hemorrhagic 
contents are observed at the III(B) degree. If the burn scab 
(crust) is formed, then it has yellow, gray or brown color. The 

necrosis of all layers of skin and the deep-lying tissues comes 
at the IV degree. Burn scabs are formed brown or black vari-
ous thickness and density. A surgical treatment is applied to 
close a burn surface – autoplasty, when skin from a healthy 
part of the body is replaced to the burned place, or alloplasty, 
when skin from other person is replaced to the burned place. 
A treatment usually continues 3–6 months [7; 9].

A burn proceeds mainly as local suffering at superficial burns 
affecting up to 10–12% of a surface of a body (at deep – to 
5–6% of a surface of a body). Various violations of activity of 
bodies and systems which set can be considered as a burn 
disease are observed at more extensive defeats [8; 11; 13]. 

Four periods are distinguished during a burn disease. The 
1st period – is a burn shock. It arises in the presence of deep 
burns on the area more than 15-20% of a surface of a body. 
Period duration – is till 2 days. The 2nd period – is a sharp 
burn toxemia. Period duration – is 2–14 days. The 3rd peri-
od – is a burn septicotoxemia. It develops at deep defeats or 
at an operation failure (a rag hasn’t got accustomed). It is fol-
lowed by the development of inflammation and suppuration in 
a burning injury, loss of a significant amount of protein. Period 
duration – from 1,5 months till 1 year. Intensive conservative 
and expeditious treatment is applied. General condition of 
patients is heavy: they are sluggish, grow thin, they have no 
appetite. Pneumonia often occurs, and also the inflammatory 
centers in various bodies and tissues. The compelled immo-
bilized position of a patient is followed by developing of decu-
bitus, development of contractures of large joints, atrophy of 
muscles, and formation of the pulling together hems. The de-
velopment of burn exhaustion can be heavy complication of 
this period – cachexia. The 4th period – is the recovery period. 
It begins with the moment of healing of deep burning injuries 
at successful expeditious restoration of an integument and it 
proceeds 2–4 months. Plastic surgeries are applied further at 
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formation of the pulling together hems on skin. It should be 
noted that quite often under the influence of timely effective 
treatment the period of recovery comes, passing a stage of a 
burn septicotoxemia [6; 8; 10].

One of the important components of modern complex treat-
ment of thermal injuries is medical physical culture. It is con-
sidered as the necessary means promoting return of victims 
of burns to socially useful work on condition of timely and 
systematic application. Regular trainings by medical physical 
culture promote not only to the restoration of functionality of a 
patient and the increase of degree of re-adaptation to physi-
cal activities; treatment terms are reduced under their influ-
ence that has a great social value. Physical exercises exert 
the toning, trophic, normalizing impact on all systems of an 
organism. Physical exercises promote the formation of the 
compensatory and replaceable skills facilitating the patient’s 
adaptation to life and work in cases of profound morphologi-
cal changes in the fabrics struck as a result of a burn when 
normalization of functions is impossible [13]. 

Medical physical culture is shown to almost all patients at 
any localization of a burn, irrespective of degree and the area 
of defeat of tissues. The variety of clinical displays of a burn 
disease doesn’t allow defining in advance all states at which 
medical physical culture is temporarily contraindicated [11]. 

The purpose of the research

To characterize a role of medical physical culture at extensive 
deep burns for the prevention of development of stagnant 
pneumonia, contractures and muscular atrophy, and also for 
the restoration of adaptation of an organism to household and 
labor loadings after thermoplastics. 

research tasks:

1. To study special literature on a problem of rehabilitation of 
patients with deep burns and a burn disease. 

2. To consider a technique of medical physical culture at 
treatment of patients with extensive deep burns and at devel-
opment in them of the III–IV periods of a burn disease. 

Material and Methods of the research

Material and methods of the research: analysis and general-
ization of scientific and methodical literature. 

Results of the research and their discussion

The main method of treatment of burns of the third and fourth 
degrees is free skin transplantation which quite often should 
be made repeatedly combustiolog. Repeated landmark recon-
structive plastic surgeries with the use of free skin plasticity, 
local plasticity (various triangular cuts and mutual movement 
of the formed rags), the Italian plasticity, plasticity Filatov-Gil-
lies tubed pedicle flap, etc. are made for the elimination of the 
created contractures and other cosmetic and functional de-
fects. If in the gravity of defeat it is necessary to resort to am-
putations, wounds of a stump whenever possible close free 
skin rags. Preparation of the sites of skin which are subject to 
change and the subsequent stimulation of healing of a wound 
and restoration of normal mobility of those segments of body, 
from which rags for plasticity are taken, has essential value at 

all autoplastic operations. And after and before it, it is neces-
sary to reduce to operation, whenever possible, terms of stay 
of a patient in a bed. If the general condition of a patient and 
localization of burns allows, it is necessary that he sit more 
and walking. Plasticity by large rags demands the big area of 
donor places. It creates difficulties in selection of physical ex-
ercises in the postoperative period, but at the same time does 
them especially necessary as from movements are switched 
off not only the burned segments, but also parts of a body 
from which rags are taken. The contractures breaking func-
tions of these segments and parts of the body can be created 
in the postoperative period [4].

Healing of a burning injury takes place certain stages which 
duration and character depends on many reasons, mainly on 
depth of a burn, its area and degree of intensity of a burning 
injury by microbes. N. I. Krause in 1942 allocated 2 options of 
healing of wounds [12]. There is its resorption on the periph-
ery at the I option in the process of maturing of granulations 
and contraction of a wound owing to the formation of a hem at 
the same time. Epithelization comes after the rapprochement 
of edges of a wound to 1–1,5 sm. At such healing there is a 
narrow soft mobile hem, and wound defect is closed by shift 
on it the uninjured surrounding skin. At the II option maturing 
of granulations isn’t followed by a resorption of the formed 
hem. At a number of patients the hem becomes pathological, 
gaining keloid or hypertrophic character [12]. 

The most important feature of a technique of classes of medi-
cal physical culture at a burn disease is need of repeated per-
formance during the day of the special exercises which are 
directed to the prevention or elimination of malfunction of the 
musculoskeletal device. The large role in the increase of ac-
tivity of a patient is played by the accounting of efficiency of 
classes [13]. 

Problems of the decrease in an adverse effect of a long bed 
rest, the increase of the general tone of the patient are solved; 
the prevention of malfunction of not struck segments of the 
musculoskeletal device is carried out in the third period. 
Loading on classes depends on the degree of exhaustion of a 
patient. It isn’t necessary to cancel classes of medical physi-
cal culture, it is only possible to reduce loading even at the 
progressing exhaustion [9]. 

Exercises with the local and dosed muscular tension selec-
tively influence the tissues and segments affected with a burn 
allow switching off from movements these or those segments 
(in connection with the made change applied by the tire or a 
plaster bandage), promote replacement of the died tissues 
with functionally adapted cicatricial tissue, reduce expressive-
ness of secondary changes in the tissues which are switched 
off from movements in connection with painful contractures 
or immobilization, cause the shift of sinews on all their length 
and interfere with education or promote elimination of their 
soldering with the tendinous vaginas and tissues having cica-
tricial changes [4].

The active movements in a zone of a burn are carried out with 
amplitude causing only small morbidity. The extension exer-
cises, with a resistance and with special shells and devices 
(sponges, balls, pieces of rubber of various elasticity, ex-
panders, etc.) belong to the active movements. The last are 
applied at later stages of a burn disease, at the increasing re-
sistance of the formed hems when there is insufficient impact 
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only of the active movements. If weight of a burn, nature of 
surgery, immobilization doesn’t allow to carry out the active 
movements, the static stress of muscles is shown [11]. 

The passive movements are applied when the active move-
ments are impossible (damage at a burn of the muscles, sin-
ews and nerves participating in the movement) or when they 
make insufficient impact on the formed cicatricial tissue. They 
shouldn’t be sharp and causing pain. Force of the stretching 
influence has to increase slowly, gradually. Passive exercises 
should be combined with a parcel of impulses to tension of 
muscles at complication of burns by paresis. It is necessary to 
pay much attention to active power exercises for groups of the 
muscles at contractures which are constantly in the stretched 
situation and to relaxation exercises for contracture muscles. 

It is necessary to do restoration of the coordination of move-
ments broken in the connection with a burn except mobility in 
joints and forces of muscles. This requirement is especially 
essential at burns of the lower extremities [4; 9–11]. 

It is recommended to stop medical physical culture temporar-
ily at emergence of heavy complications [3]. But at the same 
time the early application of means of medical physical cul-
ture – is the best prevention of complications. The complex 
of breathing exercises needs to be carried out already next 
day after the operation as the arising hypoxia can lead to the 
development of cardiovascular insufficiency, hypostasis of 
lungs, and thrombosis of vessels [1; 9]. 

V. E. Vasilyeva uses the stretching exercises in treatment of a 
burn disease at the formation of the deforming hems, and after 
full formation of hems – mechanotherapy. She recommends 
also in the third period of treatment application of elements of 
sports, and also broad application of work therapy [2].

The preoperative and postoperative periods are allocated at 
surgeries on skin transplantation in a technique of medical 
physical culture at deep burns. 

Problems of medical physical culture in the preoperative pe-
riod: removal of an emotional pressure at a patient before the 
operation; improvement of a functional condition of cardio-
vascular and respiratory systems; improvement of blood cir-
culation in the struck and donor segments of a body; training 
in chest type of breath – in need of the compelled position of 
a body, lying on a stomach, after operation [1; 10]. 

Preparation of a patient for new conditions of breath or situa-
tion after the operation is carried out in need of the preopera-
tive period. Teaching in belly breath in the preoperative period 
will facilitate a condition of a patient after change of a trans-
plant in a neck and a breast. Strengthening of muscles of a 
back in the preoperative period will allow a patient easier to 
transfer the compelled situation, lying on a stomach [11]. 

During preparation for plastic surgeries appoint the all-
strengthening exercises and exercises on preparation of tis-
sues for the forthcoming operation (the active movements 
in adjacent segments and careful static tension in the struck 
segment) [3]. 

Problems of medical physical culture in the postoperative pe-
riod: prevention of postoperative complications (pneumonia, 
thrombophlebitis, intestines atony); improvement of activ-

ity of cardiovascular and respiratory systems; activation of a 
blood-groove in a donor segment of a body and in the place 
of change of tissues – for the purpose of healing acceleration; 
prevention of rigidity in joints and atrophy of muscles [10]. 

V. P. Pravosudov recommends a complex of breathing exer-
cises and active movements by healthy extremities to carry 
out in 2–4 hours after the operation. Besides, patients are 
recommended to carry out 5–10 deep not forced respiratory 
movements in each hour, using individually picked up plastic 
tubes. The special attention should be paid to breathing exer-
cises at skin transplantation on area of a breast, stomach and 
back. Application of medical physical culture after operation 
can be temporarily postponed in the connection with deterio-
ration in the general condition of a patient, violation of activ-
ity of cardiovascular and respiratory systems, emergence of 
bleedings in the field of the replaced skin rags during perfor-
mance of exercises. The development of hypostatic pneumo-
nia isn’t contraindication for performance of breathing exer-
cises [11].

Static and dynamic breathing exercises and the simple all-
developing exercises for distal departments of extremities in 
classes are included after operation. Physical exercises begin 
to carry out in the uninjured joints, with gradual involvement 
of joints which integuments are burned. However it is neces-
sary to begin the movement in the operated area not earlier 
than for the 6–7th day after the surgical intervention not to 
cause tension of muscles and not to displace the replaced 
skin autografts. The movements are carried out only passive 
or active and passive, with a small amplitude and effort in the 
beginning in an operation zone after the 6–7th day. The active 
movements are joined in classes in the process of replanta-
tion of transplants [1; 7; 10]. 

V. K. Dobrovolsky recommends to begin at an autoplastic not 
earlier than 6–8 in the afternoon, at homoplastic – 8–10 days, 
at the plasticity which is carried out with a considerable ten-
sion replaced and the hemmed rags – the 12–15th day small 
on amplitude, slowly carried out active movements causing a 
tension of tissues in surgery sites. It is important to carry out 
exercises and at the plaster bandages applied after opera-
tion, steaks, and the immobilizing tires. At plasticity “marks” 
(when the skin rag is cut on pieces) between them form the 
hems reducing mobility as in the joints which are under burn 
surfaces and in nearby segments. The functional result at the 
same time is, as a rule, worse, than at plasticity continuous 
rags. Timely application of physical exercises helps to keep 
mobility at the expense of stretching of tissues in a zone of 
change and assistance to formation of elastic hems, smaller 
by the sizes, between “marks” [4]. 

The successful resorption of skin autografts defines the be-
ginning of the next period of a burn disease – the recovery 
period. Problems of medical physical culture in the period of 
convalescence: formation of compensations of the irrevers-
ible violations caused by a burn disease; adaptation of an or-
ganism to household and labor loadings [10; 12].

The general duration of classes in this period reaches till 
40 min. and more. Physical exercises in treatment of burns 
should be repeated, applied repeatedly systematically and it 
is long (sometimes for many years) [3]. 

Functional treatment promotes restoration of function of the 
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musculoskeletal device, cardiovascular and respiratory sys-
tems. Classes of medical physical culture are given in the 
form of morning hygienic exercises, remedial gymnastics, 
independent classes, and gymnastics in water. Also work 
therapy, sport elements, outdoor games are applied mecha-
no-and work therapy. Performance of exercises in a heat bath 
(36–38os) allows using the small force of atrophied muscles 
and that to promote prevention of different types of contrac-
tures [1; 7]. 

The absolute recovery or irreversible disability can be an out-
come of a burn disease. It is necessary to apply widely the ap-
plied movements (grab of various objects, clothing of clothes, 
the letter, combing, sewing etc.) and sports exercises (walk-
ing, climbing, elements of sports, walking on skis), espe-
cially in the conditions of out-patient and sanatorium stages 
of treatment. Sometimes patients come to clinic repeatedly 
within 2–3 years for reconstructive operations. If throughout 
all this time not to care for a condition of the musculoskel-
etal device, in particular for preservation of mobility in joints, 
laying hopes only for surgery can sharply increase rigidity in 
joints and other violations of functions which don’t manage to 
be eliminated with any subsequent reconstructive operations. 

It is important that a patient didn’t interrupt studies medical 
physical culture all this time and was under control of experts 
in this area [4; 9; 13].

Conclusions

1. The offered techniques of medical physical culture at treat-
ment of patients with extensive deep burns after an autoplastic 
or alloplasty promote the restoration of function of the muscu-
loskeletal device, cardiovascular and respiratory systems. 

2. Various localization of a burn, unequal depth and the area 
of defeat, variety of individual clinical displays of a burn dis-
ease don't allow using any standard complexes of remedial 
gymnastics in clinic. Even selection of special exercises at 
identical localization of a burn has to be strictly individual, 
considering concrete violations of functions at this patient. 

Prospects of further researches

Studying and justification of application of medical massage 
in physical rehabilitation of patients with deep burns is per-
spective.
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Introduction 

Introductions of a power serve in jump and change of rules in 
calculation of points at its performance substantially changed 
the productivity and dynamic of games in modern volleyball. 
The analysis of statistical data of the games of the national 
championships of the countries of Europe, America and other 
greatest international competitions of volleyball showed that 
this serve plays the important role in the achievement of suc-
cess in the competitive activity. It turned from the way of in-
troduction of a ball in the game into the powerful mean of the 
attacking actions of contradictory teams that allows winning 
the point directly after its performance. However it should be 
noted also the large number of mistakes at its performance 
which in turn can lead to loss of scores and even to defeat of a 
team. Therefore one of the decisive factors of increase of the 
level of game of teams and achievement of success in com-
petitions of different rank of modern volleyball is the technical 
-tactical improvement of a power serve in jump. In turn, the 
increase of efficiency of this serve in the competitive activity 
can be reached, paying close attention to the solution of this 
problem during the training process.

The technique of a power serve in jump is rather difficult and 
demands, first of all, knowledge of the main regularities of the 
movement of ball after its performance [6–8]. In our works [1; 
7] the detailed analysis of different characteristics, which de-
fine the trajectory of flight of the ball is carried out, and their 
dependence on the corresponding kinematic variables, is 
studied. It was noted that studying of opportunities of improve-
ment of accuracy of its performance is of great importance for 
the solution of the problem of increase of efficiency of a power 
serve in jump. We offered and made the corresponding ex-

periment for this purpose (see works [2–4]).

The analysis of efficiency of the technique offered by us for 
the increase of accuracy of performance of a power serve in 
jump by the qualified volleyball players is carried out in this 
work. In works [2–4] the experiment was made with the group 
of volleyball players to whom certain tasks for the purpose 
of the solution of this problem were delivered. We developed 
practical recommendations for the increase of accuracy of 
this serve on the basis of results of the carried-out analysis 
of statistical data of the noted experiment and conclusions of 
the pedagogical supervision during its performance [4]. 

The important task is recognition of positive effect of intro-
duction of the offered technique in practice of the training 
process. For this purpose, according to practice of sports 
researches, we offered the same group of volleyball players 
which consists of five people, during the certain time to use 
our recommendations during the corresponding trainings. 
Then, the repeated experiment, which scheme and details are 
described in works [1–4; 7], was made. 10 productive serves 
in performance by each volleyball player were considered un-
like the noted works in the repeated experiment.

Communication of the research with scientific pro-
grams, plans, subjects. The research is executed accord-
ing to the plan of the research work of the department of the 
Olympic and professional sport, the department of sports and 
outdoor games of Kharkiv state academy of physical culture. 
The direction of the research answers the subject of the Built 
plan of the research works in the sphere of physical culture 
and sport for 2011– 2015 by the direction: “Improvement of 
the educational-training process in sports” (number of the 
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state registration No. 0111U003126) for 2016–2018 by the 
subject “Definitions of influence of different exercise stresses 
on the accuracy of performance of movements”.

Purpose of the research: to carry out the comparative anal-
ysis of the corresponding results of the primary and repeated 
experiment in which the offered technique of increase of ac-
curacy of performance of a power serve in jump was used.  

Material and Methods of the research

Methods: analysis of video filming, pedagogical supervision, 
mathematical methods of processing of results.

Results of the research and their discussion

The relevant statistical data of the repeated experiment are 
submitted in pic. 1. Let’s remind that the target in the form 
of square of 0,8 х 0,8 m in size served as the purpose in both 
experiments that was represented on the platform plane be-
tween 1 and 6 zones. The fragment of the central line of the 
platform is shown for the descriptive reasons in pic. 1. Axis Y 
of the Cartesian reference system, which was elected by us, 
crosses this line at an angle which equals about 67o.

Pic. 1. Results of the repeated experiment (points answer 
the ball projection coordinates to the platform plane at the 
initial moment of its flight and the place of its landing)

It is visible from the comparison of coordinates of touch-down 
of the ball that given on pic. 1and the corresponding drawing 
in the work [4], that the accuracy of performance of serves 
in the repeated experiment considerably improved. Lines, in 
pic.1, characterize the direction of flight of the ball as along 
these lines, its rectilinear movement to the corresponding 
speed happens. It should be noted that 28% of all executed 
serves have got precisely to the target. The direction of flight 
of the ball was elected by players correctly approximately in 
40% of cases; however reached range of its flight didn’t al-
low getting to target precisely. That is in this case, in the tar-
get only those serves, which direction answers with value of 
the angle α, had probability of hit of the ball, in the interval 
0.23о≥α≥3.1о. α – is the angle between the direction of the 
movement of the ball and the axis Y [4] which is defined by the 
corresponding coordinates of the ball in initial and final phase 
of its flight.

On the basis of the analysis of this experiment we defined 
different characteristics of flight of the ball and kinematic 
variables which describe trajectories of its movement. The 

following designations are used for them: d та r  – deviation 
of initial coordinates of the movement of ball from reference 
mark of the elected system of coordinates and coordinates of 
the place of its landing from the  target coordinate, l – range 
of the movement of ball, v

0
 – the initial speed of its movement, 

θ  – ball outing angle concerning the platform plane. In tab. 1 
the provided data of the average analysis of these sizes which 
details are in details described in the work [4].

The correlation analysis of these sizes similar carried out 
in [4], showed that the greatest values have coefficients of 
linear correlation Lr a and 

0Lvr
 
which equal 0,5 and 0,59 respec-

tively. It specifies on the average communication with the pos-
itive direction between characteristics which define these co-
efficients. Let’s note that the correlation coefficient between 
kinematic variables θ та v

0
 

0vrq =–0,69, the average communi-
cation with the negative direction answers. The weak interre-
lation is observed between other characteristics of trajectory 
of flight of the ball.

From the practical point of view, the most convenient way of 
assessment of accuracy of performance of serve in these ex-
periments, in our opinion, there is measurement of r, which 
is considered by us in the work of [4] characteristics which 
defines ball touch-down point deviation from the target. The 
simplest assessment of efficiency of the technique, which 
was offered by us, can be carried out within the popular meth-
od of average sizes, using the comparative analysis of results 
for the characteristic of r that received in both experiments. 
In this method the key parameters of the primary quantitative 
information on sizes r are: arithmetic average value Х

R 
and 

average square deviation σ
R
. Let’s note that values of size r 

in the corresponding variation row submit to the normal law 
of distribution.

The comparison of the noted parameters determined in this 
work (Х

R
=0.70 m і σ

R
=0.31 m) і в [4] (Х

R
=1.16 m, σ

R
=0.53 m), 

shows that the improvement of the corresponding parameters 
of variation ranks which are considered, is observed in the re-
peated experiment. Thus, it is possible to draw conclusion 
that the high-quality improvement of the characteristic of r 
took place in the repeated experiment what is connected with 
the accuracy of performance of a power serve in jump.

Further, we will use formalism of the selective method (see, for 
example [5]) for more reliable assessment of efficiency of the 
developed by us technique, which is traditionally used in the 
solution of certain tasks of physical culture and sport, when 
determining various characteristics of sports activity on the 
basis of the analysis of results of the corresponding research-
es or these made experiments. Many problems of selective 
method can be classified as class of comparative tasks. It is 
possible to include any parameters and characteristics of the 
training process in basis of the comparative analysis of two or 
more samples.

Actually, conclusions from the comparative analysis of results 
which were received when processing statistical these both 
experiments, will answer only the group of volleyball players, 
which is marked out above, who were tested by us. However, 
as often becomes in practice of sports researches, we will as-
sume that this group of volleyball players is selection of popu-
lation which is rather part large number of volleyball players of 
the same qualification and sports experience, as this group 
is. The same reasoning is fair also for results of the average 
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Table 1 
Results average statistical analysis of data of experiment

Х
vo

σ
v0

Хα σ
v0

Х
L

σ
L

Хθ
σθ Х

R
σ

R
Х

d
σ

d

m·s–1 m·s–1 degr. degr. m m degr. degr. m m m m

17,65 1,11 –1,73 1,35 16,91 0,89 5,28 1,32 0,70 0,31 0,76 0,23

analysis of the data connected with performance by these 
volleyball players of power serve in jump. Proceeding from it, 
the corresponding results can be extended to the whole con-
tingent of volleyball players, which was discussed above.

The perfect method for clarification of reasonable effect of 
use of the offered technique is statistical reliability of results of 
such comparative analysis. The offered technique is correct in 
the presence of reliable positive changes in these results.

The assessment of statistical reliability of differences between 
selections of characteristics of r, which were defined in pri-
mary and repeated experiments, can be executed within the 
selective method by means of criteria of statistical reliability. 
We will use the criterion of Student for resolving of the task 
which gives the chance to investigate different big selections 
which answer the normal law of distribution. This criterion is 
used for the comparison of selections on value of their aver-
age values in practice of sports researches. 

In this case the criterion of Student t is defined by the ratio:

                                        

1 2

2 2
1 2

| |R Rx xt
m m
−

=
+

 

                                   (1), 

where 1
Rx  ( 2

Rx ) – the arithmetic average value of sample of the 
characteristic of r for the primary (repeated) experiment, 1m  
and 2m  – the corresponding errors of representativeness.

Errors of representativeness define deviations 1
Rx  and 2

Rx  from 
the arithmetic averages of values of the characteristic r cor-
responding populations. The formula for definition of this er-
ror for enough big selections has appearance:

 ,                       (2),

where  і in  – the average square deviation and volume of 
the corresponding selection. 

Using results of the analysis of statistical data, which are ob-
tained in both experiments, for the noted above sizes, such 
values were found:

1
Rx =1.16 m, =0.53 m at 1n=40 – in the work  [4] і 2

Rx =0.70 m, 

=0.31 m at 2n =50  – in this work. Having estimated, at first, 
the corresponding errors of representativeness 1m ≈0.084 m 
і 2m ≈0.044 m, we find for the criterion of Student according 
to the formula (1) of value t≈4.8. We find the extreme value 
of this criterion t

гр
=1.99 for volumes of selections which are 

stated above at reliability of Р=0.95, that is, as a rule, used in 
sports researches, according to the table of Student (see, for 
example [5]).

As from comparison of both criteria, it comes up that t≥ t
gr

, the 
difference between characteristics which were considered, is 
statistically reliable. 

When comparing the different big selections for which obser-
vance of the normal law of distribution is not obligatory, is ap-
plied Fischer’s criterion [5]. 

By means of this criterion, it is possible to compare the cor-
responding characteristics by the dispersion factor that is dis-
persions of selections which are investigated.

Fischer’s criterion f is defined by the following expression:

                                                  ,                                  (3),

where   - dispersions of the corresponding se-
lections. at the same time .

When comparing the different big selection samples of char-
acteristics of r which are discussed for Fischer’s criterion ac-
cording to formula (3) is obsessed f≈2.9. Choosing reliabil-
ity of Р=0.95, we found the extreme value of criterion f

gr
=1.6 

from the table of Fischer [5] for volumes of the corresponding 
selections of n

1
=40 and n

2
=50. As comparison of both criteria 

shows that f>f
gr

, difference is necessary to consider statisti-
cally reliable between characteristics, which are considered.

Model characteristics, which display some reference points 
at certain stages of their sports preparation, play the impor-
tant role for the qualified athletes of different types of sport. 
As a rule, definition of model characteristics is based on the 
assessment of the corresponding average indicators, using 
possibilities of selective method. The certain zone which is in 
limits lower and top confidential borders this method is de-
fined at their assessment near the normal value of the char-
acteristic.

Let’s define the model characteristic for size r in the repeated 
experiment in which 2

Rx =0.70 m,  =0.31 m. We used the 
value of error of representativeness which equals 2m ≈0.044 
m, and the extreme value of the criterion of Student t

gr
=1.99, 

as it is noted above, when determining confidential boarders. 
Thus, values of the model characteristic are in the boarders, 
which are defined by formula:

  (4).

That is, value of this model characteristic has to be in such 
limits: 0.62 m≤

mRx ≤0.79 m. As a rule, at the final choice of 
the model characteristic that from its extreme values which is 
more rigid in performance, is chosen. In this case we receive 

mRx ≈0.62 m.

This model characteristic is rather easy way of assessment of 
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accuracy of performance of a power serve in jump. It does 
not make difficulty to introduce such assessment of accuracy 
of performance of serve in practice of the training process at 
working off of technique of its execution, by measurement 
of distance of r from point of touch-down of the ball to the 
center of the chosen target. If the value r<

mRx  is observed 
at the player after the serve, that the corresponding assess-
ment can be considered positive, and negative otherwise. 
The value of the model characteristic changes over time that 
demands introduction of the corresponding corrections at its 
assessment.

Conclusions

The corresponding characteristics of trajectory of flight of 
the ball were calculated on the basis of statistical data of the 
repeated experiment, and also the correlation the analysis 
of these characteristics for assessment of intercommunica-
tion between them was carried out. It is offered to estimate 
the accuracy of performance of serve by measurement in the 
noted experiments value of such characteristic as deviation 
of point of touch-down of the ball after serve from the cen-
ter of the target. The efficiency of the developed by us tech-

nique was investigated on the basis of the comparative analy-
sis of the corresponding characteristics, which was defined 
in both experiments. The assessment of statistical reliability 
of differences between them was carried out within the se-
lective method by means of Student’s and Fischer's criteria. 
The uses of the developed by us technique, in practice of the 
training process, are possible to consider effective, consid-
ering the reliable change of these characteristics. The model 
characteristic for assessment of accuracy of performance of 
a power serve in jump was also defined on the basis of the 
analysis of data of the repeated experiment. 

Prospects of the subsequent researches. The subse-
quent work is connected with use of the model characteristic, 
which was investigated in this work, in practice of the training 
process of volleyball teams. It is possible to estimate the cor-
responding dynamics in time aspect, fixing the value of this 
characteristic as for one volleyball player, and the whole team, 
during the certain time. Volleyball players can improve stabil-
ity and accuracy of performance of a power serve in jump and 
by that to achieve the certain progress in the competitive ac-
tivity, equaling on the noted characteristics.

Conflict of interests. the author declares that there is no conflict of interests. 
Financing sources. this article didn’t get the financial support from the state, 
public or commercial organization.

References

1. Melnik, A. Yu. 2015, [An analysis of the laws of motion of the ball when the power supply in the jump], slobozans`kij naukovo-sportivnij visnik, 
Kharkіv: KSAPC, No 1(45), p. 81–84. (in Russ.)
2. Melnik, A. Yu. 2015, [Study of kinematic characteristics of the ball on the accuracy of the power supply in a jump in volleyball], problemy i 
perspektivy razvitiya sportivnykh igr i yedinoborstv v vysshikh uchebnykh zavedeniyakh [Problems and prospects of development of sports and 
martial arts in higher education]. Kharkov : KhDAFK, T 2, p. 112–114. (in Ukr.)
3. Melnik, A. Yu. & Gradusov, V. O. 2014, [Improving the accuracy of the power supply in a jump in volleyball], tezi dopovіdі xiv Mіzhnar. nauk.-
prakt. konferentsії «fіzichna kultura, sport ta zdorov’ya» (10–12.12.2014) [Abstracts XIV Intern. nauk. and practical. Conference “Physical 
education, sport and health” (10-12.12.2014)], Kh. : KhDAFK, p. 97–100. (in Ukr.)
4. Melnik, A. Yu. & Gradusov, V. O. 2015, [Development of methods for increasing the precision of the power supply in a jump in volleyball], 
naukoviy chasopis, fіzichna kultura і sport [Physical Education and Sport], K., Vipusk 8(63)15, pp. 54–57. (in Ukr.)
5. Nachinskaya, S. V. 1987, osnovy sportivnoy statistiki [Fundamentals of sports statistics], Kyiv: Vishcha shkola, 189 p. (in Russ.)
6. Asai, T. et al. 2010, Fundamental aerodynamics of a new volleyball. sports technology, Vol. 3 – No 4, pp. 235–239. 
7. Melnik, A. 2015, Studying the physical laws of moving ball at the power serve in jump. slobozhanskyi herald of science and sport, No 1(45), 
Kharkiv, pp. 76–81. 
8. Samson, J. & Roy, B. 1976, Biomechanical analysis of the volleyball spike. biomechanics ib. University Park Press, Baltimore-London, 
Tokyo, pp. 332–336.

Received: 05.05.2016.
Published: 30.06.2016.

Alina Melnik: kharkiv state academy of physical culture: klochkivska str. 99, kharkiv, 61058, ukraine.
ORCID.ORg/0000-0001-5612-0333
E-mail: alina.melnik87@mail.ru

©Alina Melnik, 2016



59
This work is licensed under a Creative Commons 4.0 
International (CC BY 4.0)

SLOBOZHANSKYI HERALD OF SCIENCE AND SPORT 

UDC 797.21:796.015.84

The relationship model of technical and tactical and 
morpho-functional characteristics of highly skilled 

swimmers specializing in 50 m butterfly

Yelena Politko 

Purpose: development of model of the technical and tactical actions, morpho-functional characteristics of highly qualified 
athletes-swimmers specializing in the 50m butterfly way. 

Material & Methods: the analytical synthesis of scientific literature data, filming of competitive activity, getting of timing, 
anthropometry, methods of mathematical statistics. 

Results: developed model of technical and tactical actions, morphofunctional characteristics of highly qualified swimmers 
and determined the most important factors affecting athletic performance. 

Conclusions: the identification and assessment of the most important for the success of sports perfection indicators will allow 
drawing conclusions about the correctness of the training process according to chosen swimming specialization. 

Keywords: models of highly skilled swimmers, 50 m butterfly, technical and tactical actions, morphological and functional 
characteristics.

ISSN (English ed. Online) 2311-6374
2016, № 3(53), с. 59-63

©Yelena Politko 2016

kharkov state academy of physical culture, kharkov, ukraine

Introduction 

Practice of sport of the highest achievments in the conditions 
of intensification of the training and competitive process un-
derwent a number of essential changes in recent years. The 
increase of level of the competition and the growth of sporting 
achievements on the international scene in sports swimming 
shows that the most talented sportsmen, who are adapted for 
performance of high loadings both on volume, and on inten-
sity, became champions [5; 6]. 

Training of high-class sportsmen in modern sport is insepa-
rably linked with modeling – the process of development and 
use of various types of the models reflecting the structure of 
competitive activity and readiness of sportsmen [5]. 

Today the significant amount of works is connected with the 
research of morphofunctional models in the field of sports 
swimming, determining the level of readiness of sports-
men [1; 2; 7; 8]. A number of works are devoted to modeling 
of the structure of the competitive activity [3; 5; 6; 9], to con-
sideration of combination of components of the structure of 
the competitive activity and readiness [4]. In spite of the fact 
that the large volume of experimental material is stored up in 
this field of knowledge at the moment, the developed model 
characteristics became outdated a little for today. Therefore 
the matter demands addition of scientific knowledge ac-
cording to the current trends of development of sports swim-
ming. In this regard the development technical and tactical, 
morphofunctional model characteristics and determination 
of informative parameters will allow to allocate the most pri-
ority criteria, defining achievements of sportsmen in modern 
swimming. The comparison of individual data of a sportsman 
to model indicators allows defining the compliance of his op-
portunities to the requirements dictated by specifics of this or 

that swimming discipline to reveal reserves of the further im-
provement of his skill.

Communication of the research with scientific programs, 
plans, subjects

The work was performed within the Consolidating plan of 
RW in the sphere of physical culture and sport of Ukraine for 
2011–2015 on a subject 2.13 “Modeling of technical and tac-
tical actions of the qualified sportsmen in swimming and high-
speed and power disciplines of track and field athletics” (No. 
of the state registration is 0111U000191). 

The purpose of the research

The development of model technical and tactical and mor-
phofunctional characteristics of the highly skilled sportsmen-
swimmers, specializing in a distance of 50 m by using the way 
butterfly. 

Material and Methods of the research

Methods of the research: analytical synthesis of data of scien-
tific literature, video filming of competitive activity, timekeep-
ing, anthropometry, methods of mathematical statistics.

Data collection was carried out during the educational-train-
ing camps. The research was conducted during the champi-
onships and Cups of Ukraine on swimming and educational-
training camps which were organized by the Federation of 
swimming of Ukraine (2010–2015). The examined group of 
sportsmen consisted of the strongest swimmers, members of 
a national team of Ukraine on swimming (HMS, MSIC, MS), 
participants of final races at a distance of 50 meters in swim-
ming by using the way butterfly.
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Results of the research and their discussion

The analysis of technical and tactical actions of the swimmers, 
acting at a distance of 50 meters butterfly was carried out with 
use of the author's computer program Videochronometr (A.s. 
No. 27884). The technology of the software fixes: time and 
rate of fungal movements of the sportsman during passing of 
control pieces of a distance; to calculate automatically speed 
and «step» of a cycle of fungal movements. Unlike already ex-
isting ways of breakdown of competitive distances on various 
sites [5; 9], we used more detailed method of the accounting 
of indicators. 6 sites were allocated as the main for the 50-
meter pool: starting site where length (m) and speed (m∙s-1) 
of overcoming of a piece from a starting table till appear-
ance of the sportsman on a water surface were considered; a 
piece from “coming up” after start to a mark of 15 m; remote 
swimming on sites: 15–25 m, 25–35 m, 35–45 m; finishing 
site of 45–50 m. This approach allows to calculate in more 
detail individual values of the structure of competitive activ-
ity of sportsmen and to reveal reserves of achievement of the 
planned indicators of the competitive activity.

Processing of video of heats allowed obtaining data on tem-
porary and spatial characteristics of swimmers. These data 
formed the basis for development of quantitative model of 
structure of competitive activity of highly skilled swimmers 
when passing a distance of 50 m butterfly (pic. 1).

The tendency of decrease in indicators of speed, speed and 
“step” of a cycle of rowing movements as approaching the fin-
ish is noted when forming models of the structure of competi-
tive activity of sportsmen. The greatest indicators of rate of 
movements are observed in the first half of a distance (62,43 
cycle∙min-1) which gradually decrease under the influence of 
the increasing exhaustion that leads to reduction in the rate of 
swimming. At the same time sizes of “step” of a cycle of row-
ing movements of swimmers are rather stable. Therefore, the 
deduction of optimum sizes of frequency and power of rowing 
movements in the second half of a 50-meter distance can be 
a reserve of increase of sports results of swimmers. 

The carried-out correlation analysis allowed establishing a 
number of the interrelations between the main components 
of competitive activity influencing sports result at swimming 
by of a 50-meter distance by using the way butterfly (tab. 1). 

The highest rates of the return interrelation are established 
between sports result and the speed shown on remote sites: 
“coming up – 15 m” (r=–0,91), “15–25 m” (r=–0,86) and 
“35–45 meters” (r=–0,90). The average level of correlation 
is revealed between sports result and indicators of speed of 
swimming on starting (r=–0,62) and finishing (r=–0,69) piec-
es. High productivity at a distance of 50 m butterfly is shown 
by those sportsmen who carry out “coming up” more effec-
tively and overcome with higher speed the second half of a 
distance.

Rather high values of frequency of strokes more influence the 
level of sporting achievements at a 50-meter distance. The 
return interrelation is established between sports result at a 
distance and rate of rowing movements on cyclic pieces: “15–
25 m” (r=–0,76), “25–35 m” (r=–0,84), “35–45 m” (r=–0,76). 

In turn swimming speed indicators on pieces “start – “coming 
up” and “15–25 m” correlate with rate of rowing movements 

on sites: “coming up – 15 m” (r=0,96 and 0,74), “15–25 m” 
(r=0,95 and 0,97), “25–35 m” (r=0,83 and 0,99), “35–45 m” 
(r=0,78 and 0,97), “45–50 m” (r=0,89 and 0,76 respectively). 
Average degree of interrelation is established between swim-
ming speed on a piece of “35–45 m” and rate of movements 
on a site of “25–35 m” (r=0,70). 

On a site “coming up – 15 m” indicators of speed of swimming 
and “step” of a cycle of rowing movements have the sufficient 
degree of interrelation (r=0,82). Besides, speed indicators on 
sites of “35–45 m” and “45–50 m” correlate with the size of 
“step” on a piece “coming up – 15 m” (r=0,77 and 0,96 re-
spectively). Between speed on a site of “45–50 m” and length 
of a stroke by a hand on a piece of “15–25 m” the sufficient 
interrelation (r=0,71) is noted. 

Thr comparison of specific features of sportsmen to model 
technical and tactical characteristics allows to predetermine 
the content of the training process, especially at the final 
stages of long-term training of swimmers.

It is known that characteristics of a constitution significantly 
influence physical working capacity and have the high heredi-
tary conditionality that allows to define prospects of swim-
mers. Therefore in the course of definition of remote special-
ization of swimmers the account their individual morhofunc-
tional features is necessary [1; 2; 7].

We studied the longitudinal and girth sizes of a body, body 
weight, LVC, indexes of physical development for the purpose 
of the development of morphofunctional model characteris-
tics of the strongest swimmers specializing in a distance of 
50 m butterfly. 40 parameters were analyzed in total. 

The comparative analysis of swimmers sprinters with average 
model of other swimming specializations [7] showed that they 
are rather athletic and have high rates of body weight, total 
and girth sizes of a body, LVC that allows them to perform suc-
cessfully high-speed and power work in an anaerobic zone of 
power supply (pic. 2).

The carried-out analysis of the obtained data allowed to de-
fine interrelation of sports result with various morphofunction-
al parameters of the swimmers sprinters who performed at a 
distance of 50 m butterfly and to allocate the most significant 
indicators having high coefficient of correlation (pic. 3). 

So, it was established that the sports result closely correlates 
with an index of relative lung vital capacity (RLVC) (r=0,99), 
and also length of a foot (r=0,98). Average values of interrela-
tion are revealed between time shown at a distance and body 
proportion indexes: “body length/length of an arm” (r=0,72) 
and “width of a pelvis/ body length” (r=0,73). The return in-
terrelation of sports result is revealed with: length of a 
shin (r=–0,98), body length (r=–0,88), hand (r=–0,78), leg 
(r=–0,77), absolute surface area of a body (r=–0,86), width of 
shoulders (r=–0,78), girth of a wrist (r=–0,83), shin (r=–0,72), 
shoulder (weakened) (r=–0,70), indicator of the “width of 
shoulders/width of a pelvis” index (r=–0,76), and also with the 
flexibility test “mobility in shoulder joints” (r=–0,69).

Besides, the various degree of interrelation was established 
between morphofunctional parameters of swimmers and 
speed of swimming on various sites of a distance. 
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Pic. 1. Dynamics of indicators of speed of swimming, speed and “step” of a cycle of rowing movements of 
sportsmen at a distance of 50 meters in swimming by using the way butterfly

Table 1
Correlation indicators between sports result and components of competitive activity of swimmers 

at a distance of 50 m butterfly

Pieces of distance Speed, m·s–1 Rate, cycle·min–1 Step, m

Starting piece –0,62  – – 
Outlet– 15 m –0,91 –0,4 –0,52

15–25 m –0,86 –0,76 0,01

25–35 m –0,21 –0,84 0,71

35–45 m –0,9 –0,76 0,63

45–50 m –0,69 –0,36 0,09

Pic. 2. Model morphofunctional characteristics of the high-class swimmers specializing 
in a distance of 50 m butterfly:

1 – body length, sm; 2 – body weight, kg; 3 – lvc, l; 4 – mobility in humeral joints, sm; 5 – inclination down, sm; 6 – length of 
an arm, sm; 7 – length of a hand, sm; 8 - length of a forearm, sm; 9 – length of a shoulder, sm; 10 – length of a leg, sm; 11 – 
length of a hip, sm; 12 – length of a shin, sm; 13 – length of foot, sm; 14 – length of a trunk, sm; 15 – width of shoulders, sm; 
16 – width of a pelvis, sm; 17 – width of a hand, sm; 18 – ot at rest, sm; 19 – ot on a breath, sm; 20 – ot on an exhalation, 
sm; 21 – girth of a shoulder (intense.), sm; 22 – girth of a shoulder (weakened.) sm; 23 – girth of a forearm, sm; 24 – firth of 
a wrist, sm; 25 – girth of a waist, sm; 26 – girth of buttocks, sm; 27 – girth of a hip, sm; 28 – girth of a knee, sm; 29 – girth of 
a shin, sm; 30 – girth of an anklebone, sm; 31 – length of an arm/ body length, sm; 32 – length of a leg/length of a body, sm; 
33 – width of shoulders/body length, c.u. 34 – OT/body length, c.u.; 35 – Kettle’s index, kg∙m–²; 36 – RLVC, ml∙kg–1; 37 – ex-
cursion of a thorax, sm; 38 – width of shoulders/width of a pelvis, c.u.; 39 – absolute surface area of a body, mІ; 40 – width of 
a pelvis/ body length, c.u.
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So, speed on a starting site closely correlates with girth sizes 
of a body: wrist (r=0,91), knee (r=0,90), shin (r=0,98), and also 
with length of a shin (r=0,76), indicator of excursion of thorax 
(r=0,81) and the test “mobility in shoulder joints” (r=0,98). 
The interrelation is traced between a swimming speed indica-
tor on a site “coming up – 15 m» and body length (r=0,77), 
length of a hand (r=0,91), leg (r=0,95), shin (r=0,82), width 
of shoulders (r=0,91), indicator of absolute surface area of a 
body (r=0,81), the index “width of shoulders/width of a pelvis” 
(r=0,72) and the test “inclination forward from a standing posi-
tion” (r=0,70). Swimming speed on a piece of “15–25 m» cor-
relates with a length of a shin (r=0,95), girth of a shin (r=0,94) 
and wrist (r=0,84), mobility in shoulder joints (r=0,82), the in-
dex “width of shoulders/width of a pelvis” (r =0,84). On a piece 
of “25–35 m» speed of swimming is interconnected with indi-
cators of body weight (r=0,84), length of a forearm (r=0,90), 
length of a hip (r=0,77), width of a hand (r=0,78), girth of a 
knee (r=0,90), girth of a thorax (r=0,78), a shoulder (r=0,79), 
a forearm (r=0,87), buttocks (r=0,78) and mobility in shoulder 
joints (r=0,73). High degree of correlation is established be-
tween swimming speed on a site of “35–45 m» and indicators 
of length of a hand (r=0,80), length of a leg (r=0,96), length of 
a shin (r=0,83), width of shoulders (r=0,80), the index “width 
of shoulders/width of a pelvis” (r=0,85). Swimming speed on 
a finishing piece has high degree of interrelation with length 
of a leg (r=0,99), length of a hand (r=0,85), width of shoulders 
(r=0,85), and also the test “inclination forward from a stand-
ing position” (r=0,74).

High degree of interrelation between a mobility indicator in 
shoulder joints and rate of rowing movements on sites is re-
corded: “coming up – 15 m” (r=0,90), “15–25 m” (r=0,91), 

Pic. 3. Structure of interrelation of sports result and 
morphofunctional characteristics of the swimmers 

specializing in a distance of 50 meters by using the way 
butterfly:

1. – body length; 2. – mobility in shoulder joints; 3. – length of 
a hand; 4. – length of a leg; 5. – length of a shin; 6. – length 
of a foot; 7. – width of shoulders; 8. – girth of a shoulder 
(weakened); 9. – girth of a wrist; 10. – girth of a shin; 11. – 
body length/length of an arm; 12. – width of shoulders/body 
length; 13. – width of shoulders; 14. – width of a pelvis/body 
length; 15. – rlvc; 16. – absol. sq.

“25–35 m” (r=0,79), “35–45 m” (r=0,71) and “45–50 m” 
(r=0,78). The indicator of length of a shin correlates with 
speed on pieces of “15–25 m” (r=0,88), “25–35 m” (r=0,93) 
and “35–45 m” (r=0,86). Between indicators of girth of a shin 
and frequency of movements on all sites of a distance high 
degree of correlation is noted: “coming up – 15 m” (r=0,92), 
“15–25 m” (r=0,99), “25–35 m” (r=0,93), “35–45 m” (r=0,89) 
and “45–50 m” (r=0,89). The indicator of excursion of a thorax 
is interconnected with speed on pieces: “coming up – 15 m” 
(r=0,92), “15–25 m” (r=0,77), “25–35 m” (r=0,66), “35–45 m” 
(r=0,70) and “45–50 m” (r=0,98). The “width of shoulders/
width of a pelvis” index correlates with speed on sites of “15–
25 m” (r=0,70), “25–35 m” (r=0,86) and “35–45 m” (r=0,90).

The return correlation interrelation is established between in-
dicators of the index “width of shoulders/body length “ and 
frequency of rowing movements on sites: “coming up –15 m” 
(r=–0,94), “15–25 m” (r=–0,91), “25–35 m” (r=–0,84), “35–
45 m” (r=–0,86) and “45–50 m” (r=–0,99). Also the index 
“width of a pelvis/length body” is connected with speed on 
pieces: “15–25 m” (r=–0,84), “25–35 m” (r=–0,94), “35–
45 m” (r=–0,98) and “45–50 m” (r=–0,70). The index “length 
of a hand/ body length” correlates with rate of rowing move-
ments on sites: “15–25 m” (r=–0,76), “25–35 m” (r=–0,90) 
and “35–45 m” (r=–0,94). The girth of a waist has the average 
level of interrelation with rate of rowing movements on sites: 
“25–35 m” (r=–0,70), “35–45 m” (r=–0,81) and “45–50 m” 
(r=–0,73).

In turn, the size of “step” of a cycle of rowing movements on a 
piece “coming up –15 m” correlate with indicators: length of a 
leg (r=0,90), length of a hand (r=0,85) and width of shoulders 
(r=0,85). Indicators of LVC and girth of a waist are intercon-
nected with a length of a stroke on sites of “25–35 m” (r=0,86 
and 0,85) and “35–45 m” (r=0,72 and 0,84 respectively). In-
dicators of the “body length / length of hand “and “girth of 
a thorax/ body length” index correlate with “step” of a cycle 
of fungal movements on pieces of “25–35 m” (r=0,99 and 
0,95) and “35–45 m” (r=0,88 and 0,75 respectively). Length 
of rowing movements on a piece of “35–45 m” (r=0,95) and 
“45–50 m” (r=0,90) has close interrelation with an indicator 
of the index “width of shoulders/ body length”. Besides, sizes 
the girth sizes of a body of a knee, shin and anklebone have 
the return degree of interrelation with length of a stroke on 
various sites of a distance. 

Conclusions

1. Model characteristics of technical and tactical and mor-
phofunctional indicators of the swimmers sprinters of high 
qualification, specializing in a distance of 50 m butterfly were 
developed and the most significant factors influencing sports 
result were allocated during the research. 

2. Identification and assessment of the level of development 
of the most significant for successful sports improvement of 
a circle of indicators will allow making the conclusion about 
correctness of creation of the training process, about degree 
of compliance of readiness of the sportsman to requirements 
of swimming specialization.

Prospects of further researches are connected with the 
development of model technical and tactical and morpho-
functional characteristics of highly skilled swimmers, repre-
sentatives of other swimming specializations.
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Introduction 

The comprehensive analysis of these long scientific researches 
and references allows to claim that bases of long-term prepa-
ration for the highest achievements in the development of dif-
ficult system of children’s sports schools, specialized classes, 
and specialized nurseries sports and schools of the highest 
sports skill, boarding schools of sports profile, schools of the 
Olympic reserve and physical culture, experimental groups of 
the Olympic preparation, strong points of the Olympic prepara-
tion, the centers of the Olympic preparation, national teams of 
sports of the country, departments and so forth were formed 
within several decades in Ukraine [5; 7; 9].

In general the system of preparation of the remote reserve 
was rather stable and effective, though not always economic 
of positions of scale of training of children for the system of the 
Olympic sport. The development of science in the branches 
of sports preparation and results of the last performances of 
athletes on the international scene confirm need, taking into 
account modern conditions of transformation of the Ukrainian 
sport, to improve the process of training of athletes by the re-
alization of reasonable system of selection of the remote and 
next reserve, and also athletes-contenders for getting to the 
national team of Ukraine.

  The system of children and youth and reserve sport is basis 
for the subsequent purposeful preparation for the main com-
petitions in elite sport [1; 8; 10]. Centralized preparation in 
children’s and youth sports schools and sports schools of the 
Olympic reserve create prerequisites for a young athlete to 
get to the specialized schools of the Olympic reserve, the cen-
ters of the Olympic preparation and national teams of Ukraine 
which are the most important components of the structure of 
purposeful system of the Olympic preparation [3; 4; 6].

Training of a athlete is carried out through the basic structural 

©Oksana Shynkaruk, 2016

elements: children’s and youth sports schools, schools of 
sports profile, school of physical culture, centers of the Olym-
pic preparation where athletes train and full-fledged condi-
tions for their preparation and study, opportunity to effectively 
combine preparation and participation in competitions in 
structures of national teams to full preparation on places are 
created [7].

The existence of such centers allows creating necessary 
conditions for perspective sports reserve by involvement of 
the most talented athletes from sports schools and boarding 
schools (schools, lyceums) before the centralized prepara-
tion. The basic in this case is subordination of all activity of the 
centers and the structures interacting with them for children 
and youth sport, tasks of multi-phase selection of perspective 
athletes and organization of their full preparation for competi-
tions.

Communication of the research with scientific programs, 
plans, subjects

The work is performed according to the thematic plan of MES 
of Ukraine by the subject 2.34. “Technique of selection and 
orientation of athletes-beginners in different types of sport” 
No. of the state registration is 0114U001483. 

Purpose of the research

To define organizational conditions of preparation and selec-
tion of the remote reserve in modern conditions of develop-
ment of sport.

Material and Methods of the research

Methods of the research – are analysis of scientifically me-
thodical literature, documentary and normative documents 
and data, the Internet, systematization and generalization, 
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supervision.

Results of the research and their discussion

The optimization of the organizational structure (national 
teams, centers of the Olympic preparation, SHSS, specialized 
schools, CYSS and SCYSOR, and so forth), ensuring com-
pliance with number of basic provisions is important when 
forming organizational bases of rational system of long-term 
preparation at its different levels – in national teams, the next 
and remote reserve. It is necessary for realization of success-
ful preparation and long-term selection of athletes that all or-
ganizational structures, all stages of long-term improvement 
had equally necessary material, financial, personnel, scien-
tifically methodical and medical support [7; 9]. Concentration 
of attention on the main structures of national teams and ne-
glect to work with the next and remote reserve is inefficient 
way, which will inevitably negatively be reflected in efficiency 
of the subsequent preparation.

Providing optimum ratio of number of children who play sports, 
at different stages of long-term improvement and continuous 
elimination of those athletes, who are insufficiently perspec-
tive from the point of view of the subsequent preparation, 
and replenishment by perspective children is important. The 
implementation of this provision demands attraction of the 
maximum number of children in the system of testing, namely 
to state of their health, features of constitution, physical ca-
pacities and short-term initial study.

Levels of long-term preparation, selection, and orientation 
which display the aimed orientation of all long-term prepara-
tion are proved by us for practical realization of the system of 
selection of athletes and orientation of their preparation in the 
course of long-term improvement: 

– preparation, selection and orientation of the remote re-
serve; 
– preparation, selection and orientation of the next reserve; 
– preparation, selection of athletes for national teams to 
teams of sports and their orientation.

Each of these levels of the system of long-term preparation 
has to be rigidly connected with stages of long-term training 
of athletes. Respectively and activity of different structural 
cells of system of sport has to be organically connected both 
with stages of long-term preparation, and with levels [9]. 

Preparation, selection and orientation of the remote reserve, 
begin directly after mass study to sport bases.

The period of mass study to bases of sport lasts 2–3 months 
in volume of 20–30 trainings and precedes the first level. The 
existence of such approach allows to fill up CYSS with per-
spective children and to resolve issue of preparation of full-
fledged sports reserve.

Selection and orientation of athletes as the important compo-
nent of this process is not considered now. It calls into ques-
tion efficiency and rationality of long-term preparation in a 
number of sports. The set of children for sports activities is 
carried out to sports groups irregularly. Annually 20–22 thou-
sand perspective children, who were selected as a result of 
2–3-month-old mass study to bases of sports, have to be at-
tracted in the system of CYSS for preparation at the first bien-

nial stage of long-term improvement.

The advanced practice and sports science allow claiming that 
from 10–15 children who learned the course of initial study in 
CYSS, on average only one child who has an obvious soft cor-
ner in the heart for trainings by this sport can draw to himself 
attention of experts. Thus, it is necessary to attract not less 
than 220–250 thousand children in the system of mass study, 
to attract 20–22 thousand children in CYSS annually. This ra-
tio can be changed only sideways increases in number of the 
children involved in mass study that will appear by guarantee 
of increase of prospects of children who are admitted to chil-
dren’s sports schools [2; 9].

The need of implementation of the wide program of mass 
study of children to bases of different types of sport demands 
reorganization of system of physical training of school stu-
dents towards the increase of role of sports specialization, 
close to interconnection of activity of comprehensive schools 
and CYSS. The considerable part of school students who 
learned one or several courses of mass study, but have not 
got to CYSS is capable to active participation in the system 
of mass sport not only at school, but also in the subsequent 
life. Thus, wide prerequisites are created for improvement of 
the system of school physical training in the most perspective 
and attractive direction to children – sports, with formation of 
system of intra-school and out-of-school competitions.

The gradual elimination of not enough perspective children 
is at the stage of the initial preparation, and 10–12 thousand 
children start till the second year of preparation. 

The most part of children is deducted from CYSS and trans-
ferred to the system of mass school sport upon the termi-
nation of biennial stage of the initial preparation. Only every 
fourth child, who found obviously expressed abilities to effec-
tive trainings by this sport, can be transferred to the second 
stage of long-term improvement – the stage of the previous 
basic preparation. Thus, only 2500 most perspective children 
have to be at the beginning of the third year of study in CYSS, 
and in the end of the year – 2000 children who are translated 
to the fourth year of study.

The special place belongs to preparation, selection and ori-
entation of the next reserve. This level covers four years and 
answers on time to the stage of specialized basic preparation 
and preparation for the highest achievements. Selection has 
an accurately directed character. It is connected with training 
of athletes in concrete disciplines and need of orientation of 
preparation for the greatest possible manifestation of abilities 
of athletes.

The considerable part of children (75%) pass into CYSS (level 
of preparation of the remote reserve) for the fifth year of study 
and the following stage of long-term improvement – three-
year stage of specialized basic preparation after the termina-
tion of the fourth year of study. Most of children at this stage 
of long-term preparation differ in the expressed tendency to 
the achievement of good results in this sport, strong health, 
and obviously expressed motivation. Therefore the percent of 
children who are deducted from CYSS at this stage sharply 
decreases: from 1500 children who didn’t start implementa-
tion of the curriculum of the fifth year of study in CYSS, about 
80% of children – 1200 persons remain in the end of the year, 
and upon the termination of the program of the sixth year, – 

©Oksana Shynkaruk, 2016
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1000 (83,3%) who start the development of the curriculum of 
final year of this stage of long-term preparation [9]. 

The third level – preparation, selection for national teams to 
teams on kinds of sports and orientation, – covers the pe-
riod in four years and more, includes stage of the maximum 
realization of individual opportunities, stage of preservation 
of achievements and stage of gradual decrease in achieve-
ments. Selection is made on condition of transition to the third 
level, when forming national team of Ukraine.

Conclusions

The system of knowledge of long-term preparation, selection 
and sports orientation as the only whole, is based on need of 
long preparation for the achievement of high sports result and 
requires special attention to athletes, who are in the system of 
for children and young people and reserve sport, elite sport; 

the accounting of regularities of sports selection and the di-
rections of orientation of training process for the increase of 
its efficiency as for the benefit of the preparation, and physi-
cal training in the system of preschool and school education; 
providing optimum ratio of number of athletes at different 
stages of long-term improvement which provides continuous 
selection of perspective children; creation of organizational 
and methodical conditions for effective ontogeny of found 
is sports exceptional children and effective realization of op-
portunities of the competitive sports activity focused on the 
maximum achievements.

Prospects of the subsequent researches. The defined 
organizational conditions of preparation and selection of the 
remote reserve in modern conditions of development of sport 
will allow proving and introducing the technique of selection 
and preparation of beginners in different types of sport.
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Features of 30-40 years old tourists-skiers’ technical 
training in the preparation period
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Purpose: compare the test results of the level of tourists’ technical readiness of 30-40 years old skiers in winter period of 
preparation. determine the effectiveness of developed programs to improve the technical readiness of 30-40 years old tour-
ists-skiers. 

Material & Methods: 14 people aged 30 to 40 years old who have a different experience in water, hiking and mountain as well 
as ski-sport hiking took part in research. analysis of scientific and methodical literature, pedagogical observations, pedagogi-
cal experiment, methods of mathematical statistics is used. 

Results: the test results of 30-40 years old tourists skiers which are the participants in the experimental group received in 
winter period of preparation and preparatory period and the results after passing ski sports hiking of the third category of 
complexity are processed. their comparative analysis is held. 

Conclusions: it was found that the developed training program can effectively influence the increase of the level of tourists’ 
and skiers’ technical skills and preparedness, which contributes to the successful passage of ski sports categorized hiking.
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Introduction 

The structure of the preparation of the tourist-skier to ski 
sports hike consists of many species that are closely related 
and complement each other, but due to the characteristics of 
movement in the hike (skiing), technical training is one of the 
main.

According to the travelers [2; 5], the development of a ratio-
nal technique of walk (correct formulation of the feet, reliance 
on the alpenstock, lanyard through the alpenstock or ice-ax) 
on steep trails, slopes, in overcoming low obstacles is paid a 
great attention while preparing for hiking and mountain hikes, 
so the main in the pre preparation period of the tourist-skiers 
is the mastering and consolidation of the ski technique, which 
includes the ways of passing the climbing, descents, turns, 
braking, and just before a hike with  the same method done 
with a backpack.

At the ski hike movement is mainly done on the virgin snow, 
therefore, 0 additional element in the technology in the ski 
tourism will be tracking trails, often with a backpack. Not only 
a backpack, but also special clothes which is often necessary 
because of the strong wind and the cold (and sometimes both 
at the same time), restrict movement, complicate the use of 
certain techniques. Theoretical preparation includes the study 
of: the various elements of technology in different reliefs on 
different tracks, the basic elements of skiing technology and 
ski technique, the fitting and preparing ski and tourist equip-
ment, as well as the types and characteristics of the original 
cartographic material in ski hikes [9; 12].

When choosing a ski route you should take into account not 
only the areas of this route, but also the regulatory length in 
days and kilometers, which is impossible without the proper 

technique of movement in extreme winter conditions.

The level of technical training of tourist must always corre-
spond to the complexity and length of the route. The head of 
a hike must be sure in advance that each participant is able to 
pass the planned route with a certain margin of safety in case 
of an emergency, if the group is out of the schedule, and have 
to cover the distance over the daily task.

Considering that many ski hiking routes are carried out in a 
mountainous area with varied by nature and complexity of the 
relief, it is compulsory for tourists now to possess of special 
technique receptions [2; 5; 9; 14].

The basis of the technical preparation of the tourist-skier is 
classical technique of ski steps [1; 3; 6; 7; 11]:

• alternating two steps’ walk (used in flat areas, climbs);
• alternating four steps’ walk (used on deep snow on the track 
with uneven natural obstacles);
• simultaneous one step’s walk (used on sloping downhill, 
plains);
• simultaneous two steps’ walk (used in the plain, sloping up-
hill);
• simultaneous without steps’ walk (used in the plain, up to 
sloping mountain);
ski technics:
• kinds of stands  from downhill;
• turning with plow;
• cutting (carving) turn;
• sliding turns;
• ways of  braking.

Connection with academic programs, plans, themes
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Studies carried out in accordance with the thematic plan of 
research of the Department of winter sports, cycling and tour-
ism of Kharkov State Academy of Physical Culture (KSAPC) of 
the Ministry of Education and Science of Ukraine for 2013-17 
years on the topic «Fundamentals of sport tourism in the rec-
reational activities of different aged groups in Ukraine» (State 
registration number 0114U000366).

Purpose of research

Develop the program to improve the technical training of 30-
40 years old tourists-skiers and determine its effectiveness.

tasks of research: 1. Develop the program of technical prep-
aration of 30-40 years old tourists-skiers for the successful 
passage of the ski-sports hiking of II-IV categories of com-
plexity. 2. Experimentally check the effectiveness of the pro-
posed program of technical preparation of 30-40 years old 
tourists-skiers.

Material and Methods of the research

Methods of research: analysis of scientific and methodical lit-
erature, pedagogical observations, pedagogical experiment, 
methods of mathematical statistics. 

The research was held from December to January, 2013–
2014. The experimental group consisted of 14 people at the 
age of 30 to 40, having different experience of water, hiking 
and mountain hiking. Over the years, all members of the group 
went in for different kinds of sports; many of them have sports 
categories. By the beginning of the experiment, all members 
of the group had had different experience of ski sports hikes. 
Winter period was 42 days preparation period.

Results of the research and their discussion

After the autumn preparation stage, where is widely used 
simulation exercises, as well as the development of ski tech-
nique moves while moving on roller skis, which gave good re-
sults [12], the group started to winter training of preparation 
period.

With the advent of the snow cover we used the main means of 
ski preparation – movement on skis. In our studies, ski training 
included the period from  December 15 to January 25, 2014. 
Training took place in Kharkov on the ski base «Temp» and ski 
complex «Ekstrimstil» on the slopes with artificial and natural 
snow cover.

Our studies [13] confirm that 80% of injuries and accidents 
are connected with unpreparedness of tourists-skiers, espe-
cially with the lack of physical and technical preparedness, so 
passing «thread» of the route in ski hike is impossible without 
special preparation training.

In this connection, the relevant question is the construction of 
a rational program of special training in preparation period of 
30–40 years old tourists-skiers to the most massive in com-
plexity ski hike that is the hike of III category of complexity.

The content of the preparation program of tourists-skiers 
training included seven kinds of training: theoretical (11 
hours), organizational (12 hours), physical (263 hours), tech-
nical (28 hours), tactical (13 hours), topographic (11 hours) 
psychological (19 h), medical (17), and tourist hiking (72 h) 
and tourist competitions (10 h) [13].

Throughout the spring and the autumn stage of preparation, 
hours allocated for technical training increased gradually [12] 
and reached its peak in December and January with snow-
fall [13]. It was during this period honing technique of classi-
cal skiing moves and skiing skills was held.

To determine the level of technical readiness of 30–40 years 
old tourists-skiers while skiing the level of technology move-
ment by classical passages and ski technique was taken into 
account. Evaluation was carried out on a 10-point scale of 
evaluation criteria of ski moves technique (Table 1) [8].

Proper technique of movement on skis is a system of move-
ments that allows the skier achieves maximum effectiveness 
of his/her actions.

Technique of tourist-skier movement is complex and diverse. 
The effectiveness of a particular method of movement de-
pends on specific conditions of ski hike, and in particular on 
the terrain.

To better understand the variety of movements of the skier-
tourist in the extreme conditions of a tourist hike, we have 
evaluated the moves on the whole movement on skiing. One 
of the main ways of the ski moves, the most frequently used 
by tourists-skiers, is alternating two steps’ walk which con-
sists of single sliding steps.

During the period of snow preparation (December 15 – Janu-
ary 25) technique of movement by classical style changed, 
so the assessing of alternating two steps’ walk increased in 
1,9 points (t=2,17; р<0,05), alternating four steps’ walk in 
1,9 points (t=2,57; р<0,05), simultaneous one step’s walk in 
1,9 points (t=2,20; р<0,05), simultaneous two step’s walk 2,1 
points (t=2,61; р<0,05), Ways of passage ups in 2,0 points 
(t=2,28; р<0,05) (table 2) [13].

In the modern ski technique the cutting slip defines the basic 
style and technical characteristics of skiing downs from the 
mountains. Skis in wide parallel position in arc carving-turn 
provides more even distribution of axle loading of embedded 
skis in all phases turn, thereby achieving minimum side skid-
ding (which occurs during short-term discharge, inevitably 
leading to slippage cross-braking) [4; 10]. In the estimation 
of the ski technique we took into account the following: the 
rotation of the lock, turn with slipping and step-turn, turn on 
parallel skiing, synchronization of the knees work, shoulders 
turning.

During the same period of time ski technique when going 
downs improved by 1.7 points (t=2.39; p<0,05), in certain 
ways of braking by 2.4 points (t=2,48; p<0,05).

Conclusions

It was found that the designed program of the preparation 
period of 30-40 years old tourists-skiers allows better mas-
tering technique of skiing to participate in ski sports hikes of 
II–IV categories of complexity. 2. Proven in practice (ski sports 
hiking of III category of complexity) the effectiveness of the 
developed and the proposed program of technical training of 
30–40 years old tourists-skiers to the ski sport hikes of II-IV 
categories of complexity.

Further research will focus on the development of physi-
cal training programs in preparation period in for water and 
mountaineering.

©Alexander Toporkov, 2016
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Table 1
Criteria for assessing the technique of ski moves

Points Criteria for assessing

10 The move was done without mistakes, with the emphasis on each movement element 

9 The move was done without mistakes, but one of the elements is not clearly identified

8 The move was done without any mistakes, but some elements are not clearly identified

7 The move was done correctly, but there is a mistake that does not influence the structure of the movement 

6 The move was done basically correctly, but there are few small mistakes which distort movement structure 

5 The move was done correctly in general, but there is a glaring mistake, distorting the structure of movements 

4 The move was mainly done, however, with a failure in the performing of a cycle stopping the movement and then continue 

3 The move was done with stops, giving meaning of the mistakes and then going on 

2 The move structure was broken, only some elements of technique were done, in one of the cycles 

1 The person cannot done the ski move 

Table 2
Expert assessment of technique movement indicators on skis (according to a 10-point system) and theoretical 

training (according to a 100-point system) of 30-40 years old tourists-skiers during the preparation period (n=14)

Types of movement technique Ski step Х
1
±m

1
Х

2
±m

2
t p

Technique of movement with 
classical style, points

alternating two steps’ walk 7,3±0,69 9,2±0,50 2,17 <0,05
alternating four steps’ walk 7,4±0,69 9,3±0,51 2,57 <0,05

simultaneous one step’s walk 7,8±0,63 9,7±0,52 2,20 <0,05

simultaneous two step’s walk 7,2±0,75 9,3±0,44 2,61 <0,05

ways of passage ups 7,5±0,36 9,5±0,61 2,28 <0,05

Mountaineering technique, points
ways of downs 7,5±0,39 9,2±0,62 2,39 <0,05
ways of braking 7,3±0,88 9,7±0,54 2,48 <0,05

Note: Х
1
– december; Х

2
 – january.
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Introduction 

One of the most pressing problems of modern sports science 
is the search of effective ways of achievement of good results 
on condition of the harmonious development of sportsmen 
and preservation of their health. The successful solution of 
this problem significantly is at a loss in connection with inten-
sive professionalizing of sports activity, noticeable tendency 
of increase in volumes and intensity of loading [3; 6; 8; 12; 
15].

Modern elite sport places great demands on all parties of 
readiness of a sportsman, besides the main problem of elite 
sport – is impossibility of infinite increase of volume and in-
tensity of training loads which results in need of the further 
search of new pedagogical means and methods for system of 
training of sportsmen of high qualification [4; 9; 10; 14]. One 
of ways of achievement of good results in sport is accurate 
management, planning and purposeful use in the education-
al-training process of the advanced technique of training of 
both domestic, and foreign experts taking into account spe-
cific features of sportsmen [1; 11; 13; 16].

The problem of individualization has a special value in single 
combats, the high sports result can be achieved in various 
ways of maintaining a fight. Experts mark out three main styles 
of maintaining a fight: game, power and tempo [1; 4; 5; 16].

Psycho-physiological functions of a person depend on fea-
tures of the highest nervous system, characterizing the pro-
cess of formations and improvement of special movement 
skills in the conditions of sports activity [2; 7].

Objective criteria of the current functional state of CNS are 
indicators of sensomotor reactions of various degree of com-
plexity [7].

Time of sensomotor reactions is one of the simplest, avail-
able and at the same time enough exact neurophysiological 
indicators, reflecting the dynamics of speed of the nervous 
processes and their switching, motor coordination, general 
working capacity and activity of CNS during various periods 
of sports preparation [2; 7].

Training and competitive activity in single combats promotes 
the formation of the whole complex of specific reactions and 
impressions at sportsmen. The threshold of impression of the 
irritations coming to various touch systems is the cornerstone 
of them. The main role is played at the same time by levels 
of musculomotive, visual, vestibular and acoustical feelings. 
The level of sports skill of a sportsman is higher, the level of 
value of psycho-physiological functions for achievement of 
competitive result is higher [2; 7].

Purpose of the research

To develop model characteristics of sensomotor reactions 
and specific impressions of wrestlers of various styles of 
maintaining a fight.

problems of the research:

1. To reveal specific features of wrestlers of standard styles of 
an antagonism on the basis of the analysis of methodical lit-
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erature, modern competitive activity and synthesis of the best 
practical experience.

2. To define model indicators of sensomotor reactions and 
specific impressions of wrestlers of various styles of maintain-
ing a fight.

Material and Methods of the research

46 sportsmen who are engaged in different types of wrestling 
(free-style wrestling, Greek-Roman, judo, sambo), having 
qualification from the 1 category to the master of sports of 
international class (MSIC), various age (from 18 to 35 years 
old) took part in the researches. 

Research methods: theoretical analysis and generalization 
of scientific and methodical literature, psycho-physiological 
methods of research, methods of mathematical statistics.

Results of the research and their discussion

Features of each style of fighting against were established on 
the basis of the analysis of data of scientific and methodical 
literature [1; 4; 5; 16] about modern competitive activity and 
syntheses of the best practical experience:

1. “Weightlifter” has a rather low height, short extremities, an 
extended trunk, a wider foot. Physical qualities: a high level 
of development of force, both maximum, and explosive, thus 
special endurance is more often poorly developed. He carries 
out fights mainly on average speed at a near distance. Attack-
ing incidentally, single techniques with preliminary prepara-
tion. 

2. “Temper” has a height above an average, he has a long 

trunk, long hands and legs. Special endurance is most devel-
oped from physical qualities. The most weakness in physical 
fitness – is coordination. Tactics of a fight is directed to the 
rival’s “hassling” due to pressure and a large number of sham 
and real attacks, mainly from an average and long range.

3. “Player” has an average height or above an average; trunk, 
hands and legs are of average sizes. Coordination abilities are 
most developed, special force is developed most poorly, as a 
rule, from physical qualities. Sportsmen of this type apply a 
wide range of technical and tactical actions, creatively, origi-
nally resolve problem situations in a fight.
Belonging of this or that sportsman to a certain style of main-
taining a fight is defined on the basis of poll of sportsmen and 
conversations with trainers.

The assessment of sensomotor reactions and specific im-
pressions is carried out by complex of the tests developed for 
tablet personal computers [3]. 

Tests were divided into three groups:

– assessment of simple sensomotor reactions;
– assessment of difficult sensomotor reactions;
– assessment of specific impressions.

Model characteristics of sensomotor reactions and specific 
impressions of wrestlers of various styles of maintaining a 
fight are developed On the basis of the received results of 
testing (table 1).

It is established that indicators of “player” are better than in-
dicators of “weightlifter” and “temper” practically in all tests, 
comparing indicators of sensomotor reactions and specific 
impressions of examinees. The greatest differences from re-

Table 1
Model indicators of sensomotor reactions and specific impressions of wrestlers of standard styles of 

an antagonism (n=46), Х±δ

№
Indicators of sensomotor reactions and specific 

impressions
Player
 (n=16)

Weightlifter 
(n=18)

Temper (n=12) 

Simple reactions 

1 Simple motility, number of pressing for 10 s 28,15±1,32 26,15±1,84 25,7±1,47

2 Resistance to the forcing-down factors, % 82,61±3,84 82,06±4,78 79,83±5,37

3 Simple visual and motor reaction, ms 219,98±10,54 231,34±16,24 235,16±18,13

4 Simple hearing-motor reaction, m 213,21±11,48 213,39±16,8 219,54±14,12

Difficult reaction

5 Reaction of the choice from static objects, ms 550,83±37,65 648,48±64,49 652,53±66,31

6 Reaction to the moving object, ms 16,55±3,85 19,34±4,95 20,69±6,6

7 Reaction of distinction, ms 267,69±23,73 288,73±15,11 288,62±24,19

8 Reaction of the choice from dynamic objects, ms 327,21±21,14 355,46±22,25 376,34±48,33

 Specific impressions

9 Assessment of feeling of speed (80 bpm–1), ms 29,63±8,79 36,31±13,84 41,39±18,02

10
Assessment of reproduction of accuracy of the set line, 
mm

0,38±0,1 0,4±0,07 0,49±0,15

11 Speed of reproduction of the set line, mm s–1 73,26±23,0 69,19±20,75 87,63±21,11

12
Assessment of impression of change of the extent of 
object, ms

742,94±48,72 858,22±51,9 1027,92±52,96

©Yuriy Tropin, Vyacheslav Romanenko,
Viktor Ponomaryov, 2016
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sults of an assessment of level of sensomotor reactions and 
specific impressions of “player” are noted at “temper” at an 
assessment of specific impressions (31,7%) and at an as-
sessment of difficult reactions (16,6%). The smallest differ-
ences are recorded in estimates of simple sensomotor reac-
tions, they made 3,3% – at “weightlifter” and 5,5% – at “tem-
per” (pic. 1).

All aforesaid demonstrates that both “weightlifters”, and 
“tempers” compensate shortcomings of the level of develop-
ment of coordination abilities for the account of the most of 
strengths, “weightlifter” at the expense of the level of devel-
opment of high-speed and power abilities, “tempers” at the 
expense of the level of development of special endurance 
for successful maintaining a sports fight  that the results of 
researches confirm, which were conducted by V. G. Olenik, 
N. N. Kargin, P. A. Rozhkov (1985) about psychomotor fea-
tures of wrestlers of standard styles of confrontation.

Conclusions

1. It was defined that the problem of individualization has 
a special value in wrestling, the high sports result can be 
achieved in various ways of maintaining a fight on the basis 
of the analysis of methodical literature, modern competitive 
activity and synthesis of the best practical experience. 

2. Specific features of wrestlers of standard styles of con-
frontation are revealed. It is established that it is necessary to 
consider style of maintaining a fight of each sportsman when 
training wrestlers.

3. Model characteristics of sensomotor reactions and specific 
impressions of wrestlers of standard styles of maintaining a 
fight are developed.

Further researches will be directed to identifications of 
mechanisms of determination of styles of maintaining a fight 
that will allow planning and carrying out the training process of 
wrestlers more effectively.

Pic. 1. Differences of results of an assessment of level of sensomotor reactions and specific impressions of 
“weightlifters” and “tempers” from results of “players”

Simple SMR                     Difficult SMR           Specific impressions                               
     Weightlifter          Temper 
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Introduction 

Sports selection represents the system of actions for the 
identification of sportsmen whose individual opportunities in 
the maximum degree correspond to specifics of the chosen 
specialization.

As triathlon is one of the most difficult individual cyclic sports, 
the process of preparation for competitions and participation 
in them demands from a triathlete of huge expenses of time 
and forces. To begin to be engaged in continuous triathlon 
heavy physically, it is necessary the powerful incentive prem-
ise for a sportsman who has earlier tested himself in swim-
ming, cycling, run or other types. The most widespread inter-
nal motives of classes by a new sport on endurance are natural 
desires of a sportsman to test themselves, to try forces with 
rivals, to overcome a classical distance of super-marathon 
and to become an «iron man», to estimate a limit of the psy-
chophysical opportunities at this temporary stage, to define 
further ways for self-improvement of physical qualities, etc., 
at last, to ego-trip as the strong personality. It is impossible 
to be engaged in triathlon, without being a purposeful person 
possessing high moral and strong-willed qualities [1; 2].

However now specialists of sport schools select potential tri-
athletes at younger school age when the specified qualities 
at them only begin to be formed [8]. Therefore the external 
motivation prevails at a child at the entrance in sports section 
because the initiative of classes by this sport belongs most of-
ten to adults – parents, teachers, coaches (to occupy leisure, 
to provide supervision, to improve physical development, to 
open and realize the put inclinations by the nature etc.). In this 
regard primary internal motives of children – satisfaction of 
need for the movement and entertainment – under the lead-
ership of experts in the field of physical culture and sport gain 
the purposeful intelligent character. Further they (motives) 
change and reconstructed under the influence of systematic 
trainings in the course of the general development of the per-
sonality, accumulation of knowledge, abilities, skills, experi-
ence. The emotional pleasure for the sporting achievements 

is one of the major factors strengthening positive motivation 
to further classes by continuous triathlon [2; 4; 5; 9].

The end result of familiarizing of the younger generation with a 
new sport on endurance, besides strengthening of health and 
physical improvement, also he will have the formation of new 
vital philosophy active and a healthy lifestyle.

The purpose of the research

To analyze the maintenance of the main stages of sports se-
lection of triathletes.

research tasks:

1. To unveil features of sports selection of triathletes on each 
of its main stages.
2. To consider the role of heredity as necessary condition for 
classes by sports on endurance.
3. To show the procedure of calculation of the rating points 
which are necessary for participation of triathletes in the in-
ternational competitions.
4. To show specifics of selection of triathletes for participation 
in the Olympic Games.

Material and Methods of the research

1) the studying and synthesis of data of literary and Internet 
sources for an assessment of degree of study of a problem 
and allocation of the key provisions which are the cornerstone 
of sports selection in triathlon;

2) the analysis of stages of selection of triathletes on the ba-
sis of normative documents of the Federation of Triathlon of 
Ukraine (FTU).

Results of the research and their discussion

Now the minimum age of pupils, who are enlisted in groups 
and departments on triathlon of children's and youth sports 
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schools, makes 8 years old in the domestic system of prep-
aration of young triathletes, according to the Enclosure 1 to 
the order of the Ministry of Ukraine for family, youth and sport 
from 5/18/2009 No. 1624 [8; 13].

The primary selection is made for the purpose of determi-
nation of abilities (natural inclinations) of children to classes 
this sport by experts of CYSS. Its main task – the assessment 
of an opportunity and expediency of classes of a child by con-
tinuous triathlon, which is based on application of pedagogi-
cal methods (testing of results of performance of a number of 
the offered special exercises), medico-biological (including 
morphofunctional) and psychological (supervision, natural 
stating experiment, conversation) [13].

Because at this stage of selection one of the main criteria are 
a state of health, physical development, level of functioning 
of the main systems of an organism of children, the important 
role in receiving adequate representation about health and 
morphofunctional state being admitted to sports school plays 
the qualified medical control. It assumes studying of the ana-
mnesis according to the out-patient card of a child, determi-
nation of predisposition to hereditary diseases (on the basis 
of the analysis of incidence of parents), and also diagnostics 
and predictive assessment of a condition of his physical and 
mental health.

At selection the important role is played by comparison of the 
informative signs, which are revealed at a child in the course 
of complex inspection causing productivity in the chosen 
sport to reference indicators of a sportsman of this specializa-
tion. The generalized similar data of triathletes who achieved 
considerable results in continuous triathlon in different years 
undertake as model standard signs – morphological, physi-
ological, metabolic, psychological [13].
The special attention should be paid to those revealed signs 
which authentically influence indicators in sports on endur-
ance, and their improvement to the level of reference indi-
cators not to dependently training influences since they are 
put in the genetic program of a child. So, the heredity role in 
manifestation of constitutional signs (growth, length of the 
top and lower extremities, constitution type, etc.) is rather big. 
Besides, genetic predisposition of physiological indicators 
(aerobic productivity, maximum HR, MOC) and features of 
the muscular device (a ratio of slow and fast tissues in struc-
ture of muscles) are also established by scientific researches, 
therefore the knowledge of morphological characteristics and 
physical capacities of his parents is of great importance in 
forecasting of the development of a child [2; 6].

Also it is necessary to consider that the genetic information on 
the signs which is put in a child, influencing the productivity, 
is realized only on condition of optimum training influence in 
each age period.

Because continuous triathlon provides training of a child by 
three diverse types of physical activity, imposing various re-
quirements to the engaged, the most acceptable type of a 
constitution of future a triathlete is mesomorphic (classifica-
tion of somatotype by Sheldon) that is considered at the se-
lection.

The conditional duration of the primary selection is about three 
months. The most intensive elimination of children on the basis 
of medical and biological factors is observed at this stage.

The second stage of the selection falls on the period of 
initial sports specialization and the main objective has fore-
casting of endowments in the chosen type of the program of 
triathlon at this or that distance. The leading evaluation crite-
ria – is dynamics of growth of the required physical qualities 
and aerobic productivity, and also the extent of adaptation of 
an organism to the raising loadings in process of trainings.

The duration of this period reaches two years depending on 
the chosen specialization, the time of its beginning and age of 
a young sportsman [2; 9].

The main tasks of the following third stage of selection are: 
1) final choice of a distance of a type of the program of triath-
lon (specialization); 2) identification of the most gifted triath-
letes; 3) completing of team collectives by the most perspec-
tive young sportsmen [3; 14].

At selection at 2–3 stages it is necessary to consider mani-
festation of genetic (hereditary) factors, and also rates of a 
gain of functionality and development of motive qualities 
from juvenile (initial) indicators to definitive (reached at this 
or that stage of sports improvement). At the systematic su-
pervision for engaged at different stages of sports improve-
ment by means of creation of the schedule-physiogramm, it 
is possible to trace the dynamics of growth of indicators of 
any sign, and also on its juvenile values to predict definitive by 
the end of the observed period. It gives the chance to reveal 
the most talented pupils who are capable to achieve further 
high sports results, owing to carrying out with them individual 
training work.

Problems of the subsequent stages – selection of the best 
representatives of FCS, CYSS, SCYSOR, SHSS, HSPC, sports 
clubs on different age groups for completing of national 
teams of the cities, areas, areas, the Autonomous Republic 
of the Crimea. The system of selection in the national team 
of Ukraine on triathlon imposes more strict requirements to 
sportsmen according to “The provision on a regular national 
team on team of Ukraine on sports” [10; 11; 13; 14].

FTU created a special system of selection for the purpose of 
definition of the strongest sportsmen for inclusion them in a 
national team of the country (candidates for the main struc-
ture and reserve) [7]. Its main aims consist in completing of 
the strongest team’s line-up for participation in the European 
championships and the world, the championships of Europe 
and the world, draws of European Cups and the world, the 
Olympic Games, and also in drawing up a rating of sports-
men [12; 14].

Triathletes who will show the corresponding results at the 
making triathlon distances can become candidates for a na-
tional team of Ukraine (the main structure): Men have 1500 m 
of swimming – 17:20 min, at women – 19:10 min, men have 
10 km of run – 32:30 min, women have 37:30 min (table 1).

Among sportsmen of the age group “teenagers” only winners 
and prize-winners of junior national championship can apply 
for membership in the national team.

The results of participation in All-Ukrainian competitions and 
the international starts are taken into account by drawing up 
a national team of Ukraine on triathlon, candidate structure 
and reserve (40 persons, from them 25 sportsmen and 15 

©Vladimir Vodlozerov, 2016
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sportswomen) [7; 11]. Also the positive dynamics of growth 
of personal sports results, the implementation of the estab-
lished standards in the disciplines making continuous triath-
lon (see tab. 1), psychological firmness, and motivation on 
the achievement of good results, ability to carry out tactical 
installations of a coach, a rating of triathlete are considered.

The structure of a regular national team of Ukraine is formed 
by coach’s council for results of selection and approved by 
Presidium of FTU after payment by sportsmen of annual 
membership dues of Federation, providing the individual plan 
of preparation the next year, medical examination passing (the 
triathletes belonging to the category “elite” and preparing for 
the World Cup, are exempted by the decision of Presidium of 
FTU from the participation in selection) [15; 12].

The combined team players, being in a team’s line-up, are 
obliged to adhere to requirements “Regulations on a regular 
national team to team of Ukraine on sports”.

The member of a national team can be brought from its struc-
ture on representation of the head coach (the final decision is 
made by Presidium of FTU) [12].

FTU takes his initial rating making 1/3 from a rating of last year 
as a basis at calculation of a rating of a triathlete. Further the 
performance in All-Ukrainian competitions according to the 
table 2 “Three best indicators on swimming in a year in indi-
vidual competition on open water (taking into account coef-
ficient of competitions)” approved by the Ministry of Ukraine 
for family, youth and sport is considered. The charge of rating 
points to the sportsmen, who haven’t won first place, is made 
only on condition of difference of the winner no more than 5% 
at men over time and women have 8%.

The European Federation of Triathlon (EFT) makes to sports-
men also the rating (on condition of entry into the first 100 at 
men and 50 at women) by results of participation in the inter-
national competitions.

The general rating of a sportsman consists of the sum of rat-
ings of EFT and FTU [14].

Penal points are counted to triathletes at a descent from a dis-
tance of the combined race: at All-Ukrainian competitions – 
20, on international – 40. In some cases at emergence of 
unforeseen circumstances (trauma of a sportsman, breakage 
of the bicycle, etc.) the question of charge of penal points is 
considered by coach’s council [15].

there are following conditions for participation of the 
combined team players of Ukraine (men and women) 
in the international competitions in triathlon:

1) the first among the Ukrainian sportsmen at a stage of the 
European Cup and 1–2 sportsmen according to the deci-
sion of coach’s council, taking into account their rating and 
implementation of standards for swimming and run by them 
according to table 3 pass on the European championship 
among adults (individual competitions), taking into account 
ETU quotas;

2) winners of the next summer sports of youth of Ukraine and 
2–3 sportsmen according to the decision of coach’s coun-
cil, taking into account performance in the championship 

of Ukraine, their rating and implementation of standards for 
swimming and run by them according to table 3 pass on the 
European championship among youth (individual competi-
tions), taking into account ETU quotas;

3) winners of the championship of Ukraine among juniors and 
1–2 sportsmen according to the decision of coach’s coun-
cil, taking into account their rating and implementation of 
standards for swimming and run by them according to table 
3 pass on the European championship among juniors (indi-
vidual competitions), taking into account ETU quotas;

4) sportsmen by results of performances in the current year, 
at the same time their participation in a series of the World 
Cup and the World Cup stages is considered, pass on the 
World Cup among adults (individual competitions), taking into 
account ITU quotas;

5) sportsmen by results of performances in the European 
championship among youth take place on the World Cup 
among youth (individual competitions), taking into account 
ITU quota;

6) sportsmen by results of participation in the European cham-
pionship among juniors pass on the World Cup among juniors 
(individual competitions), taking into account ITU quota [14].

The selection of triathletes for participation in the 
Olympic Games

This sport is presented in the summer Olympic Games only 
by one combined distance of 51,5 km (1,5 km of swimming + 
40,0 km of cycle driving + 10,0 km of run). Only 110 sportsmen 
(55 men and 55 women) are allowed for participation in com-
petitions in triathlon on a quota of the Olympic Games [3].

The best 8 countries according to a rating in the world have 
the right for the three representatives (quota) in games, the 
others – to one or two (depending on a rating).

The rating selection begins in two years prior to the forthcom-
ing Olympic Games (since June) for obtaining the Olympic li-
cense. 16 starts (the European Championships and the world, 
World Cups) include offset. The selection comes to the end in 
the Olympic year (in June).

Triathletes, having the highest rating, taking into account a 
country quota, are allocated with the honorable right to repre-
sent the state at the summer Olympic Games [12; 14; 15].

Conclusions

It is possible to draw the following conclusions on the basis of 
the conducted research:

1. Sports selection plays a key role at taking in of pupils in 
departments of triathlon in sports schools, and also when 
forming national teams of all levels for participation in compe-
titions in continuous triathlon.

2. Genetically put morphological and physiological features of 
an organism of a child substantially influence productivity in 
the chosen sport and are of great importance for forecasting 
of the development and further sports improvement.

©Vladimir Vodlozerov, 2016
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Table 1
Standards for swimming and run for sportsmen of a regular national team of Ukraine, candidate structure and 

reserve on triathlon

Distance (m) Unit Sex Main staff Candidate staff
Reserve of national 

team

sw
im

m
in

g

400
min:s M – – 04:44
min:s W – – 05:12

800
min:s M 09:11 09:20 09:51

min:s W 09:45 10:00 10:40

1500
min:s M 17:20 17:45 –

min:s W 19:10 19:30 –

ru
n

2000
min:s M – – 06:00

min:s W – – 07:10

5000
min:s M 15:45 16:00 16:30

min:s W 18:00 19:00 20:00

10000
min:s M 32:30 33:00 –
min:s W 37:30 39:00 –

Table 2
Three best indicators on swimming in a year in individual competition on open water (taking into account 

coefficient of competitions)

№ All-Ukrainian competition Coefficient

1 Championship of Ukraine on Olympic distances 2
2 Summer sports games of youth of Ukraine 1,5

3 Cup of Ukraine at the Olympic distance 2

4 Championship of Ukraine at a sprint distance 1

5 Cup of Ukraine at a sprint distance 0,7
6 Championship of Ukraine at a super-sprint distance 0,5

Table 3
Standards for swimming and run for participation of triathletes (1–2 people) in the European championship 

according to the decision of coach’s council

Distance (m) Unit Sex
Adult

(24 years old and older)
Youth

(20–23 years old)
Juniors

(18–19 years old)

sw
im

m
im

g 800
min:s M 09:11 09:11 09:30

min:s W 09:45 09:45 10:20

1500
min:s M 17:30 17:40 –

min:s W 19:30 19:40 –

ru
n

5000
min:s M 15:45 15:45 16:00

min:s W 18:00 18:00 18:30

10000
min:s M 32:30 32:30 –
min:s W 37:30 38:00 –

3. The rating of a triathlete is counted taking into account the 
initial rating of a sportsman, results of his performances in All-
Ukrainian competitions and the international starts.

4. A triathlete needs to receive the highest rating by results of par-
ticipation in 16 test international competitions in two years preced-

ing the Olympic Games for participation in the Olympic Games.

Prospects of further researches. The subsequent re-
searches will be directed to studying of the factors, defining 
specifics of planning of long-term preparation in sport triath-
lon.
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“khimik”(rebound, steal) in three seasons is carried out. the analysis of turn overs in offense by teams – competitors of the 
team “khimik” is carried out. the analysis of data of accuracy of shots against personal defense of the team “khimik” is car-
ried out. 
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Introduction 

Tactical preparation of teams, which take part in competitions 
of high level, has to be adapted in the team line-up, features 
of its working capacity and tasks, which the team will solve in 
these competitions. Various options of tactical actions in at-
tack and defense have to be in the inventory at such teams.

Active defense has to become the main means of fight for ini-
tiative in a game. According to many experts [1; 2; 3; 4], ac-
tive defense – is the base of the progress of basketball. The 
emphasis of a coach on a play in defense helps even a team 
of middle class to play well. Mistakes in personal defense de-
fine by unsuccessful actions of specific players who can be 
replaced with bench-warmers. Much attention is paid to dif-
ferent options of defense in tactical preparation in teams of 
high level.

Communication of the research with scientific programs, 
plans, subjects

The research was conducted according to the plan of RW 
of KhSAPC 2.8 “Definition of influence of different exercise 
stresses on the accuracy of performance of movements” (the 
state registration number is 0111U003127). 

Purpose of the research

To define the efficiency of use of personal defense in the game 
of the basketball men’s teams of high qualification.

Material and Methods of the research

The game of the men’s team of the Superleague “Khimik” of 
Yuzhnyi is considered. 3 seasons were researched: 2013/2014, 
2014/2015, 2015/2016. Methods were used: analysis and 

synthesis of data of scientifically methodical literature, peda-
gogical supervision, comparative analysis, methods of math-
ematical statistics.

Results of the research and their discussion

The comparative analysis of efficiency of technical and 
tactical actions in defense

The analysis of tactical actions of the team “Khimik” showed 
that the team uses personal defense in defense. Such tactical 
actions as rebounds in defense, which recoiled after not miss 
shot of the player of competitors, and steals, which can take 
place at performance by the rival of dribble or pass, are indi-
cators of active and effective defense of the team? All these 
actions can happen during the performance of team counter-
actions in personal defense. 

The analysis of videos of games showed that the team used 
only personal defense unlike season 2013/2014 in seasons 
2014/2015 and 2015/2016, for this reason the received sta-
tistics of season 2013/2014 for bigger reliability are listed for 
40 minutes of playing time according to expression:

                    

,

where k
i
 – indicator of quantity corresponding technical and 

tactical actions during 40 min, p
i
 – the number of the corre-

sponding technical and tactical actions, ∆t
i
 – period during 

which the relevant system of defense was used. 

Indicators of technical and tactical actions in defense of play-
ers of the team “Khimik” 2013/2014 are displayed in tab. 1. 
Respectively indicators in the season 2014/2015 are dis-
played in tab. 2, and in tab. 3 – the season 2015/2016.
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The analysis of indicators of TTA for three seasons, which are 
given in the tables 1–3, showed that the greatest number of 
rebounds of the team “Khimik” made in season 2013/2014 
against the team “Dnipro Azot” – 40 rebounds. The small-
est quantity of rebounds – 18 – was made in the season 
2014/2015 twice in games with the teams BC “Kyiv” and “Bu-
divelnyk”.

Analyzing indicators of games with different competitors, we 
will note that the team “Khimik” made the maximum number 
of steals in the season 2014/2015 against the team “Dnipro” – 
15 times. The minimum quantity of steals was recorded in the 
game with the team “Zaporizhzha” – 4 times.  

The comparative analysis of indicators of technical and tacti-
cal actions for three seasons (tab. 4) shows what the great-
est average indicator of quantity of rebounds was reached 
by the team ”Khimik” in the season 2013/2014 – 32,62±1,01 
times, it 7,62 times more, than in the season 2014/2015, and 
5,5 times more, than in the season 2015/2016. The differ-
ence of indicators of quantity of rebounds between the sea-
sons 2013/2014 and 2014/2015 and between the seasons 
2013/2014 and 2015/2016 can be considered reliable unlike 
difference between the seasons 2014/2015 and 2015/2016.

The difference of indicators of number of steals was reliable 
only between the seasons 2013/2014 and 2014/2015, it 
made 3,88 times. The greatest average indicator of steals was 
established in the season 2014/2015, it equaled 10,50±1,08 
times for the game that is 2 times more, than in the season 
2015/2016, but this difference, as well as difference, between 
the seasons 2013/2014 and 2015/2016 which made 1,88 
times, is not reliable.

Analysis of technical and tactical actions of offense 
against personal defense of the team “Khimik”

Indicators of low productivity of passes from the game of the 
team-competitor, which encounters resistance in the form 
of personal or zone position defense, and turn overs, under 
pressure of the same kinds of defense can be the characteris-
tic of effective defense also. We registered these indicators in 
pedagogical supervision for this reason. Each of offenses of 
competitors had to be carried out against position defense by 
means of which the team ”Khimik” counteracted offenses to 
the basket. We registered in the protocol of supervision how 
attack in offense has come to the end: well-aimed or miss shot 
(two-or three-point), turn over under the pressure of defense 
or unconstrained turn over in offense as a result of uncoordi-
nated actions of the players. After the data recording of each 
game, we counted percent of hits of teams of offense in close 
and middle shots (2-point shots), in shots from three-point 
shot (3-point throws), also separate results counted also in 
turn overs.

Receiving these results, in our opinion, has to give the evident 
picture of productivity of technical and tactical actions not 
only teams of offense which puts all efforts on overcoming of 
the system of defense of the competitor with the end of this 
game, positive for itself. We will be able to draw conclusions 
concerning productivity of the defensive play of the team ”Kh-
imik”, through the data of accuracy and the number of turn 
overs of the team of offense against personal defense.

Indicators of technical and tactical actions of offense against 

personal defense of the team ”Khimik” 2013/2014 displayed 
in tab. 5. Respectively indicators in the season 2014/2015 are 
displayed in tab. 6, and in tab. 7 – the season 2015/2016.  

Having analyzed the percent of hits of 2-point shots of teams – 
competitors BC ”Khimik” , we see that the team players of BC 
“Kyiv” in the season 2013/2014 which in 58,3% struck a ring 
of BC ”Khimik”, were the most well-aimed. Whereas the team 
“Dnipro Azot” has got only 30% of two-point shots in the sea-
son 2014/2015. 

The most successful defense against 3-point shots of the 
team BC “Khimik” was in the play with the team “Kryvbas” in 
the season 2015/2016, opponents managed to realize only 
12%, and the greatest percent 3-point hits against defense of 
the team BC “Khimik” was shown by the team “Budivelnyk”, 
namely – 43,5 percent.

Analyzing each game separately, it was established that the 
greatest number of turn overs against the team ”Khimik” is 
made the team “Lviv” – 28 times. The smallest number of turn 
overs was recorded in the game with the team “Zaporizhzha “– 
7 times.

Comparison of indicators of technical and tactical actions of 
opposing teams against personal defense of the team “Khi-
mik” (tab. 8) shows that average indicator of two-point hits in 
the season 2013/2014 made 49,57±1,61%, it is only 1,57% 
more, than in the season 2015/2016, but much more, than 
in the season 2014/2015 (3,5%), the difference between the 
seasons 2014/2015 and 2015/2016 made 1,93%. Any of 
these differences is not reliable.

Studying the accuracy of three-point shots, we can claim 
that teams –competitors of BC “Khimik” were the most well-
aimed in the season 2013/2014, the percent of their hits 
made 27,85±1,59%, it is 1,13% more, than in the season 
2014/2015, and the difference with the season 2015/2016 
makes 0,85%, the difference between the seasons 2014/2015 
and 2015/2016 made 0,28%. Any of these differences is not 
reliable.

Therefore the reliable difference between indicators of num-
ber of turn overs wasn’t established. The greatest average 
indicator of number of turn overs of teams-competitors was 
reached in the season 2014/2015 – 18,62±1,70 times where-
as in the season 2013/2014 this indicator made 15,5±1,21 
times, it is 3,12 times less, than in the season 2013/2014, and 
0,63 times more, than in the season 2015/2016, namely – 
14,87±1,85 times.

Conclusions

1. Having made the analysis of defense team actions of the 
team ”Khimik” we came to conclusion that the team gives 
considerable advantage to personal position defense. 

2. The analysis of statistical data of the defensive play of the 
team ”Khimik” showed that the greatest average indicator of 
quantity of rebounds was reached by the team ”Khimik” in the 
season 2013/2014 – 32,62±1,01 times, it 7,62 times more, 
than in the season 2014/2015 and 5,5 times more, than in the 
season 2015/2016; difference of indicators of quantity of re-
bounds between the seasons 2013/2014 and 2014/2015 and 
between the seasons 2013/2014 and 2015/2016, it is possi-
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Table 1 
Indicators of technical and tactical actions of the team “Khimik” in the season 2013/2014 (quantity)

TTA

Teams- competitors  in the season 2013/2014

Odesa Dnipro -Azot BC Kyiv Budivelnyk Hoverla Lviv Mykolayiv Dnipro

Rebounds 36 40 27 32 34 35 34 33

Steals 4 9 4 7 8 8 7 6

Table 2
 Indicator of technical and tactical actions of the team “Khimik” in the season 2014/2015 (quantity)

TTA
Teams- competitors  in the season 2014/2015

Odesa Dnipro -Azot BC Kyiv Budivelnyk Hoverla Lviv Mykolayiv Dnipro

Rebounds 27 30 18 18 22 26 31 28

Steals 11 13 8 8 8 13 8 15

Table 3 
Indicator of technical and tactical actions of the team “Khimik” in the season 2015/2016 (quantity)

TTA

Teams-competitors  in the season 2015/2016

Cherkaski 
Mavpy

OBC Bipa Kryvbas Zaporizhzha Mykolayiv
Cherkaski 

Mavpy
Dynamo Kryvbas

Rebounds 29 28 23 28 23 30 30 26

Steals 7 13 10 4 7 5 9 13

Table 4 
Comparisons of quantitative indices of technical and tactical actions of the team “Khimik” in personal defense in 

three seasons

TTA
2013/2014 2014/2015 2015/2016

t
1,2

t
1,3

t
2,3Х±m

Rebounds 32,62±1,01 25,00±1,92 27,12±1,07
3,43;

р<0,05
3,56;

р<0,05
0,96;

р>0,05

Steals 6,62±0,69 10,50±1,08 8,5±1,27
3,00;

р<0,05
1,29;

р>0,05
0,96;

р>0,05

Table 5 
Indicators of technical and tactical actions of offense of teams – competitors of BC “Khimik” in the season 

2013/2014

TTA Odesa Dnipro -Azot BC Kyiv Budivelnyk Hoverla Lviv Mykolayiv Dnipro

2-point shots, % 52,0 50,0 58,3 50,0 47,1 44,4 48,6 46,2
3- point shots, % 33,0 22,0 30,0 33,0 27,3 25,0 23,1 29,4
Turn overs 11 21 12 14 16 18 16 16

Table 6 
Indicators of technical and tactical actions of offense of teams – competitors of BC “Khimik” in the season 

2014/2015

ТТA Odesa Dnipro -Azot BC Kyiv Budivelnyk Hoverla Lviv Mykolayiv Dnipro

2-point shots, % 39,5 30,0 46,5 70,0 56,1 42,9 36,4 47,2
3- point shots, % 35,7 15,0 35,0 43,5 14,3 26,1 19,2 25,0
Turn overs 19 21 13 17 18 28 15 18

Table 7 
Indicators of technical and tactical actions of offense of teams – competitors of BC “Khimik” in the season 

2015/2016

ТТA
Cherkaski 

Mavpy
OBC Bipa Kryvbas Zaporizhzha Mykolayiv Cherkaski Mavpy Dynamo Kryvbas

2-point shots, % 43,0 45,0 58,0 46,0 49,0 46,0 47,0 50,0
3- point shots, % 26,0 25,0 12,0 29,0 33,0 39,0 33,0 19,0
Turn overs 17 19 21 7 11 10 17 17
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Table 8 
Comparisons of indicators of technical and tactical actions of opposing teams against personal defense of the 

team “Khimik” in three seasons

TTA
2013/2014 2014/2015 2015/2016

t
1,2

t
1,3

t
2,3Х±m

2-point shots, % 49,57±1,61 46,07±4,69 48,0±1,73
0,71;

р>0,05
0,66;

р>0,05
0,38;

р>0,05

3- point shots, % 27,85±1,59 26,72±3,99 27,0±3,23
0,26;

р>0,05
0,24;

р>0,05
0,05;

р>0,05

Turn overs 15,5±1,21 18,62±1,70 14,87±1,85
1,50;

р>0,05
0,28;

р>0,05
1,49;

р>0,05

ble to consider reliable unlike difference between the seasons 
2014/2015 and 2015/2016.

3. The difference of indicators of number of steals was reli-
able only between the seasons 2013/2014 and 2014/2015, 
it made 3,88 times. The greatest average indicator of steals 
was established in the season 2014/2015, where it equaled 
10,50±1,08 times for the game that is 2 times more, than in 
the season 2015/2016, but this difference, as well as differ-
ence, between the seasons 2013/2014 and 2015/2016 which 
made 1,88 times, is not reliable.

4. The average indicator of two-point hits in the season 
2013/2014 made 49,57±1,61%, it is only 1,57% more, than 
in the season 2015/2016, but much more, than in the sea-
son 2014/2015 (3,5%), the difference between the seasons 
2014/2015 and 2015/2016 made 1,93%. Any of these differ-
ences is not reliable.

5. The analysis of percent of hits of three-point shots of 
teams – competitors of BC «Khimik» showed that percent of 
their hits made 27,85±1,59%, in the season 2013/2014, it is 
1,13% more, than in the season 2014/2015, and the differ-
ence with the season 2015/2016 makes 0,85%, the differ-
ence between the seasons 2014/2015 and 2015/2016 made 
0,28%. Any of these differences is not reliable.

6. Summing up the results of researches, we can note that 
defensive play of the team ”Khimik” helps them to achieve the 
highest aims in the Championship of Ukraine and the Cup of 
Ukraine, and also to show their skill on the European arena.

Prospects of the subsequent researches. The research 
of efficiency of tactics of other types of defense in basketball 
teams of the Superleague is planned.
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Introduction

Metabolic syndrome (MS) is characterized by a set of inter-
related risk factors: obesity, insulin resistance, hypertension, 
hyperglycemia, hypertriglyceridemia, reduction high-density 
lipoprotein, the presence of proinflammatory and thrombo-
genic background [2; 4; 9]. Individual components of meta-
bolic syndrome may be present or absent in each individual 
case, but each of them is a major risk factor for cardiovascular 
disease [1; 10].

Given that the disturbance of lipoprotein metabolic is a recog-
nized factor risk for cardiovascular disease, it is an important 
rehabilitation’s task in normalization of the lipid status by non-
drug means.

The risk of cardiovascular complications significantly in-
creased with increasing levels of triglyceride (TG), concentra-
tions of low density lipoprotein (LDL) and decrease the con-
centration of high density lipoproteins (HDL). A characteristic 
feature of dyslipidemia in MS is to increase the number of 
small dense lipoproteins, which have great potential athero-
genic [1; 4].

Today our country is recognized as a priority strategy for 
the prevention of vascular diseases and their complications, 
which involves the stratification of risk factors, combating and 
identification of barriers to implementation of modern stan-
dards. So MS within which combined multiple vascular high 
risk factors, can not attract the attention of healthcare profes-
sionals and specialists in physical rehabilitation.

In most patients, all of these manifestations of the metabolic 
syndrome are in a complex, requiring a multidisciplinary ap-
proach in rehabilitation involving physical rehabilitators, ther-
apists, surgeons, cardiologists, sociologists, neurologists, 
psychologists, physiotherapists, occupational therapists.

This demonstrates the need for an individual approach in the 
rehabilitation of patients nosology on the one hand, and the 
difficulty of selecting the most appropriate methods of physi-
cal rehabilitation for the full recovery of the patient – on the 
other hand.

Convincing data of many randomized studies demonstrate the 
ability of influence dosed exercise on pathogenetic athero-
sclerosis links, reduce systemic inflammation, correct insulin 
resistance, make favorable effects on metabolic parameters 
[3, 5–8] that requires attention from the rehabilitation.

However, the theoretical analysis of scientific papers suggests 
that the problem of physical rehabilitation of patients with а 
metabolic syndrome is not almost solved, and existing pro-
grams of physical rehabilitation of this group do not include 
differentiation of modes of motor activity that requires devel-
opment and scientific substantiation.

Relationship with the academic programs, plans, 
themes

The selected research direction corresponds to the research 
topic of Classic Private University  “Personalization of physi-
cal rehabilitation for persons with special needs and athletes” 
(state registration 0113U000580).

Purpose: evaluation of the effectiveness of individual ap-
proach in physical rehabilitation of men with metabolic syn-
drome based on the dynamics of the atherogenic lipid pro-
file.

Material and Methods of the research

To achieve this goal at different stages of scientific research 
has been used a number of methods: theoretical analysis and 
synthesis of scientific-methodical literature and global infor-
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mation on the Internet; biochemical methods; methods of 
mathematical statistics. 

Organization of the research. The study was conducted at 
the cardiology department of Zaporizhzhya City hospital № 7. 
The study involved 60 men, that were randomly divided into 
groups (MG, n = 30) and the comparison group (CP, n = 30).

The criteria for inclusion in the experiment were age from 
36 to 65 years (average age of participants was 41,53±1,29 
years), the presence of the first and second stages of obe-
sity, waist circumference over 94sm, blood pressure level 
≥135/90, fasting hyperinsulinemia ≥5,6 mmol/L or impaired 
glucose tolerance ≥7,8 mmol/L, increase an initial triglyceride 
level ≥1,7 mmol/L, decrease in HDL < 1.0 mmol/L increase in 
LDL> 3.0 mmol/L.

Given that lifestyle significantly influences on the metabolic 
syndrome components, recommendations for lifestyle modi-
fication (diet, refusal of bad habits, increased physical activ-
ity) and medication were similar in both groups. Men of the 
main group additionally engaged by the authors rehabilitation 
program that included differentiation forms and amounts of 
physical activity, depending on the clinical manifestations of 
metabolic syndrome characteristics, functional status, level 
of cardiorespiratory system, сompliance. The study of the dy-
namics of blood biochemical parameters was performed after 
6 and 12 months of using physical rehabilitation.

Results of the research and their discussion

At the beginning of the study in most patients biochemical 
parameters observed elevated levels of triglycerides, total 
cholesterol and low density lipoprotein, which exceeded the 
recommended target values.

Using individual approach in physical rehabilitation of men with 
metabolic syndrome in the MG (Table 1) contributed to the 
possible decline total cholesterol by 0.34 mmol/L (p<0.001), 
triglycerides – by 0.25 mmol/L (p<0.01), low density lipopro-
tein – by 0.61 mmol/l (p<0.001) in six months of training; in 
a year – above indicators decreased from baseline to 1.13 
mmol/L (p<0.001), 0.78 mmol/L (p<0.001), 1.33 mmol/L 

(p<0.001) respectively. Target level of LDL, which should 
be below 2.5 mmol/L, as a result of the measures failed to 
achieve.

In assessing the level of HDL in men of the main group it was 
found probable increasing by 0.29 mmol/L (p<0.001) after 
six months and by 0.52 mmol/L (p<0.001) – after year. Tar-
get values for HDL male were not found in comparison group. 
After six months of research 30% of patients of MG achieved 
target levels of total cholesterol (<4.5 mmol/L), 58% – high 
density lipoprotein cholesterol (>1.0 mmol/L), 35% – triglyc-
erides (<1.7 mmol/l).

Men of comparison group was observed statistically signifi-
cant positive changes of lipid metabolism, which in six months 
were pronounced by triglycerides and in twelve months – by 
total cholesterol and triglycerides (Table 2). In the compari-
son group, only 10% of patients achieved target levels of total 
cholesterol, 23% – triglycerides, 12% – low-density lipopro-
tein.

Analysis of the final results of biochemical parameters (in 12 
months) showed statistically significant superiority by (p<0,05-
<0,01) in the main group compared to the comparison group. 
In particular, the men of MG noted significantly better perfor-
mance of triglycerides – by 0.72 mmol/L (p<0.001), HDL – by 
0.47 mmol/L (p<0.01), LDL – by 2,4 mmol/L (p<0.01) com-
pared to the CG.

Conclusions

At the beginning of the study the majority of patients, despite 
regular follow a cardiologist, had indices of lipid metabolism 
that exceed the recommended target values. The results of 
the pilot study found that the conditions of the individual ap-
proach in physical rehabilitation of men with metabolic syn-
drome can achieve significant changes in blood biochemical 
parameters.

Prospects for further research lies in determining the ef-
fectiveness of the proposed individual approach in physical 
rehabilitation of men with metabolic syndrome to improve an-
thropometric indicators.

Table 1
The dynamics of biochemical parameters (M±m) in the main group of men (Mg) with metabolic syndrome 

Indicator
Mg (n=30)

beginning six months year

Total cholesterol, mmol/L 7,46±0,19 7,12±0,22*** 6,33±0,19•••

Triglycerides, mmol/L 2,78±0,14 2,53±0,16** 2,00±0,13•••

High-density lipoprotein, mmol/L 1,91±0,10 2,20±0,12*** 2,43±0,12•••
Low-density lipoprotein, mmol/L 4,71±0,31 4,10±0,25*** 3,38±0,12•••

Notes: ** – р<0.01; *** – р<0.001 compared with the data after 6 months; ••• – p <0.001 compared with the data after 12 
months.

Table 2
The dynamics of biochemical parameters (M±m) in the comparison group of men (Cg) with metabolic syndrome 

Indicator
Cg (n=30)

beginning six months year

Total cholesterol, mmol/L 7,14±0,24 6,84±0,23 6,32±0,22••

Triglycerides, mmol/L 2,89±0,15 2,76±0,13* 2,72±0,12••

High-density lipoprotein, mmol/L 2,00±0,11 1,96±0,11 1,96±0,12
Low-density lipoprotein, mmol/L 4,83±0,35 5,74±0,38 5,78±0,40

Notes: * – р<0.05 compared with the data after 6 months; •• – p <0.01 compared with the data after 12 months.
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program “rhythmic”, methods of mathematical statistics. 

Results: the study found the correlation between reproduction of rhythm and summing-up of quality the technique of jumps 
by the gymnasts at the stage of initial training. 

Conclusions: the ability to reproduce a predetermined rhythm influences the level of technical readiness of gymnasts at the 
stage of initial training.
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Introduction 

The growth of requirements of competition rules of rhyth-
mic gymnastics concerning the accuracy of performance of 
elements, the early specialization of gymnasts demand the 
search of new methods of training which will provide high-
quality technical training of sportswomen from the stage of 
initial preparation [5; 11; 13].

Experts on cyclic and difficult-coordination kinds of sport 
claim that study of sports exercises with assimilation of ratio-
nal rhythm of their performance considerably facilitates and 
accelerates the process of assimilation of sports technique, 
promotes fixing of motor skill [2; 3; 4; 7].

There is a problem of study of jumps at the stage of initial 
preparation in rhythmic gymnastics, in particular, as experts 
testify (O. Ye. Aftimchuk), running broad jumps and ascent for 
performance of jumps, which can be solved to applications of 
exercises, which promote assimilation of rhythm of jump [2]. 
However the statement of the author is not confirmed with the 
scientific data.

The reliable correlation interrelations are found in gymnasts 
at the stage of initial preparation between assessment of the 
general technical preparedess and ability to reconstruction of 
rhythm in the research of V. L. Botyayev [3].  

However, the direct researches, concerning influence of as-
similation of rational rhythm of jumps on quality of perfor-
mance of their technique in rhythmic gymnastics, were not 
conducted.

The above attracts prerequisites to check of interrelation be-
tween the accuracy of reconstruction of rhythm of jumps and 
the quality of technique of their execution at gymnasts at the 

stage of initial preparation. As numerous researches showed, 
the optimum prerequisites of improvement of motive activity 
happen on the basis of assimilation of expedient rhythm of the 
movement [3; 4; 7].

Modern rhythmic gymnastics is characterized by high preci-
sion of the performance of motor actions which demands the 
performance of movements by spatial, power and time pa-
rameters from a gymnast [3].  

The foundations of technique are laid at the stage of the initial 
preparation, which is the base for the subsequent improve-
ment and complication [5; 8]. It is extremely important to ac-
quire the correct bases of method of execution of exercises at 
this stage [8].

Feeling of rhythm, being basis for the development of coordi-
nation of movements, is the inalienable part of technical train-
ing of athletes [12]. 

Feeling of rhythm is important in sports with the difficult and 
previously determined structure. Small deviations from the 
set rhythm of movements negatively influence the quality of 
sports technique in these sports [9].

Each motor action, depending on the nature of motive activity, 
has the motive rhythm which an athlete needs to seize for the 
achievement of result in the chosen sport, which is confirmed 
by the results of the researches [3].

It is possible to form consciously motive rhythm of physical 
exercise and to regulate it according to motive task, knowing 
the rhythmical structure of the complete movement, [2; 3; 9].

Communication of the research with scientific programs, 
plans, subjects
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The research is executed according to the subject 2.7 “Im-
provement of the system of physical training of athletes tak-
ing into account individual and technical profiles of their pre-
paredness” of the Built plan of the research work in the sphere 
of physical culture and sport for 2011–2015.

Purpose of the research

To find the interrelation between indicators of accuracy of re-
construction of rhythm of jumps and assessment for quality of 
method of execution of jumps in gymnasts at the stage of the 
initial preparation. 

research task:  

1. To analyze the references concerning the influence of as-
similation and reconstruction of rhythm on technique of sports 
exercises.

2. To define the indicators of accuracy of reconstruction of 
rhythm of jumps and to estimate quality of technique of their 
execution at gymnasts at the stage of the initial preparation 
before and after application of the experimental program of 
improvement of rhythm. 

3. To find the interrelation between indicators of reconstruc-
tion of rhythm of jumps and assessment by the technique of 
their execution in gymnasts of both groups before and after 
the experiment.

Material and Methods of the research

40 gymnasts of 6–7 years old took part in the research that 
answers the stage of the initial preparation in rhythmic gym-
nastics. Gymnasts of the second year of study took part in the 
research. Gymnasts reproduced the set reference rhythm of 
jumps by hands on the computer keyboard, separately in the 
room, in silence, on 3 times each rhythmical exercise. The av-
erage result of error of reconstruction of rhythm by means of 
the program “Excel” was calculated. Also gymnasts carried 
out jumps which were estimated by three experts according 
to the scale of estimation of quality of method of execution of 
jumps, which is developed on the basis of competition rules 

of rhythmic gymnastics. Application of the experimental pro-
gram of improvement of rhythm lasted 3 months. The correla-
tion analysis in the program “Excel” was carried out between 
assessment for quality of method of execution of jumps and 
results of reconstruction of rhythm of jumps. The correlation 
analysis was carried out before and after application of the 
experimental program.  

Results of the research and their discussion

Indicators of accuracy of reconstruction of rhythm and as-
sessment of quality of performance of jumps at gymnasts at 
the stage of the initial preparation for application of the exper-
imental program for gymnasts of the control and experimental 
groups did not significantly differ (pic. 1, 2; tab. 1). 

So, the rhythm reconstruction accuracy error indicator at 
the gymnasts of the experimental group fluctuated from 
202,85±32,5 to 250,55±20,34 ms, at the gymnasts of the 
control group from 209,7±14,15 ms to 240,3±25,65 ms.

The assessment for quality of method of execution of jumps 
at gymnasts of the experimental group was from 3,95 to 
3,15 points, gymnasts of the control group had from 3,92 to 
3,1 points. The coherence of opinions of experts was high 
(W>0,6).

The recheck of accuracy of reconstruction of rhythm and es-
timation of the method of execution of jumps is carried out 
after the application of the experimental program [8] within 
three months, and the reliable improvement (р<0,001) is 
revealed in the studied indicators at gymnasts of the experi-
mental group (tab. 1).

The correlation analysis with the determination of coefficients 
of the linear correlation of Pearson was used at the determina-
tion of dependences of the studied signs, where the threshold 
size of significance value was considered 0,05 (or 5%). 

Strong correlation interrelations (tab. 1) are found at the gym-
nasts of the experimental group between the studied indica-
tors before and after the application of the experimental pro-
gram that confirms the position of authors [3; 4].

Pic. 1. Rhythm reconstruction error at the gymnasts of the control and the experimental groups 
before the experiment
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Pic. 2. Expert assessment for quality of method of execution of jumps at the gymnasts of the control and the 
experimental groups before carrying out the pedagogical experiment

Table 1  
Correlation interrelations between results of reconstruction of rhythm and assessment for quality of method of 

execution of jumps at the gymnasts of the experimental group before and after the experiment

Type of jumps Period
Expert 

assessment, p.
(M±m)

Rhythm 
reconstruction 

accuracy error, ŋ, 
ms

(M±m)

Correlation 
coefficient,

r

Standing jumps

Before the exper. 3,95±0,21 238,6±21,25 0,52*
After the exper. 6,243±0,22 94,15±9,235 –0,589*

t-crit. 8,001 6,26
р <0,001 <0,001

Jumps with step

Before the exper. 4,031±0,2 202,85±32,5 –0,64*
After the exper. 6,124±0,07 97,3±7,13 –0,454*

t-crit. 13,65 4,73
р <0,001 <0,001

Jumps with ascent

Before the exper. 3,59±0,25 215,3±25,2 –0,65*
After the exper. 6,142±0,26 103,05±10,16 –0,484*

t-crit. 11,6 6,53
р <0,001 <0,001

Running broad jumps

Before the exper. 3,15±0,24 250,55±20,34 –0,48*
After the exper. 5,9±0,21 110,4±10,26 –0,891*

t-crit. 8,67 7,40
р <0,001 <0,001

Note. * – reliable correlation interrelation. 

Table 2 
Correlation interrelations between results of reconstruction of rhythm and assessment for quality of method of 

execution of jumps at the gymnasts of the control group before and after the experiment

Type of jumps Period
Expert 

assessment, p.
(M±m)

Rhythm 
reconstruction 
accuracy error, 

ŋ, ms
(M±m)

Correlation 
coefficient,

r

Standing jumps

Before the exper. 3,9±0,29 240,3±25,65 0,34
After the exper. 5,6±0,23 197,5±18,6 –0.487*

t-crit. 0,99 1,35
р >0,05 >0,05

Jumps with step

Before the exper. 3,6±0,48 209,7±14,15 0,39*
After the exper. 4,9±0,12 191.1±19,5 –0,578*

t-crit. 0,84 1,96
р >0,05 >0,05

Jumps with ascent

Before the exper. 3,28±0,56 233,05±25,35 –0,52*
After the exper. 4,5±0,28 195,4±9,67 –0,565*

t-crit. 0,79 0,85
р >0,05 >0,05

Running broad jumps

Before the exper. 3,088±0,37 236,6±32,15 –0,46*
After the exper. 4,4±0,24 214,7±11,75 –0,612*

t-crit. 0,76 0,37
р >0,05 >0,05

Note. * – reliable correlation interrelation.   
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The reliable correlation interrelations on different significance 
values are observed between the studied indicators at the 
gymnasts of the experimental group. The average statisti-
cal interrelation before and after the experiment is found in 
standing jumps, in jumps with step: before the experiment – 
average, after – weak interrelation, in jumps with ascent: be-
fore the experiment – average, after – weak interrelation, in 
running broad jumps: before the experiment – weak, after – 
strong statistical interrelation (see tab. 1).

The reliable improvement it was not observed at the gym-
nasts of the control group between results of reconstruction 
of rhythm and assessment of execution of jumps before and 
after the experiment of (р>0,05), however the existence of 
strong reliable correlation interrelations between the studied 
indicators (tab. 2) is also revealed.  

The reliable correlation interrelations on different significance 
values are observed apparently from results of the carried-out 
correlation between indicators of reconstruction of rhythm of 
jumps and assessment for quality of technique of jumps, at 
the gymnasts of control group before and after carrying out 
the experiment. So, standing jumps are very weak at the gym-
nasts of the control group before the experiment, and after – 
weak correlation interrelation, jumps with step – before the 
experiment – weak, after – average statistical interrelation, 
jumps with ascent – average statistical interrelation before 
and after the experiment, running broad jumps – before the 
experiment – weak, after the experiment – average interrela-
tion.

It should be noted that interrelations are also in the control 
group, where the accuracy of reconstruction of rhythm and 
assessment for quality of technique is lower (pic. 3, 4), than 
in thre experimental, in which the highest indicators of accu-
racy of reconstruction of rhythm and style mark of execution 
of jumps. 

Pic. 3. Results of accuracy of reconstruction of rhythm at the gymnasts of the experimental and the control groups 
after the pedagogical experiment 

The obtained data confirm numerous researches of experts 
concerning the interrelation between reconstruction of rhythm 
and technique of exercises, and, therefore, put forward devel-
opment of ability to rhythm reconstruction as one of the pre-
requisites of assimilation of technique of sports exercises.

Conclusions

The reliable improvements of indicators of accuracy of recon-
struction of reference rhythm of jumps and assessment for 
quality of technique of their execution are observed (р<0,001), 
as a result of application of the developed program of study of 
jumps for the gymnasts of the experimental group in which 
the emphasis on the development of feeling of rhythm and as-
similation of rhythm of jumps is placed during their studying.

The studied correlation analysis between indicators is car-
ried out before and after the application of the experimental 
program found high interrelations between reconstruction of 
rhythm and assessment of execution of jumps at the gym-
nasts of the experimental group.

The reliable improvement of indicators have reconstructions 
of rhythm and assessment of execution of jumps was not ob-
served at the gymnasts of the control group (р>0,05), how-
ever strong correlation interrelations between the studied in-
dicators are also found. It confirms calculation data of experts 
on interrelation of reconstruction of rhythm and technical pre-
paredness of athletes.

Prospects of the subsequent researches. The testing of 
interrelation between indicators of reconstruction of rhythm 
and assessment for performance of competitive exercises 
without a subject at gymnasts at different stages of long-term 
preparation is planned.
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Pic. 4. Expert assessment for quality of method of execution of jumps at gymnasts of the experimental group and 
the control group after the experiment  
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