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FEATURES OF CONSTRUCTION OF STRUCTURES IN LONG-TERM TRAINING ACROBATICS AT THE 
MODERN STAGE 
Bachinskaya N.V. 

Oles Honchar Dnipropetrovsk National University 
 
Annotation. Purpose: the basic directions of the structure of long-term training in sports acrobatics are ground. The 
objectives of the study was to determine the leading requirements and criteria, the main stages of a multi-year training 
in acrobatics. Material: analysis of special scientific and methodical literature, revealing the specific features of the 
construction of long-term training in sports and gymnastics, acrobatic rock 'n' roll, a number of other sports. Results: 
general structure, goals, objectives and provisions of the basic stages of a multi-year training in sports acrobatics. 
Singled leading indicators and criteria for each of the main stages of long-term sports training in acrobatics. 
Recommended duration of training sessions and key requirements for the preparation of acrobats. Conclusions: outlines 
the main requirements and benchmarks that can guide the trainer in a training and competitive activity when working 
with acrobats all age groups and different sports qualification. 
Keywords: stages, structure, long-term training, acrobatics. 

 
Introduction1  
Nowadays competition program of sport acrobatics has rather complicated and reached certain limit. Dynamics 

and virtuosity of exercises increased, new original elements and combinations appear (S.K. Malinovskiy, 2003, O.V. 
Shebaldina, 2004) [8, 15].  

All changes, which have happened, require significant correction of certain theoretical and methodic approaches 
to process of acrobats’ many-years’ training Все те изменения, которые произошли, требуют значительной 
коррекции определенных теоретических и методических подходов к процессу многолетней подготовки 
акробатов (S.K. Malinovskiy, 2003; M.I. Pyliuk, [8, 10]. 

The purpose of many years’ training of acrobats, like in any other kind of sports, is maintaining of optimal 
dynamics of physical qualities and functional potentials as well as achievement of maximal for every sportsman sport 
result (I.G. Gibaddulin, 2005; А.А. Ruziyev, 1999; Т.М. Absaliamov, 1996) [1, 4, 13]. 

Theoretical analysis and generalization of special literature showed that determination of perspective directions 
for perfection of many years training’s structure in acrobatics have not nad proper scientific foundation and require 
additional work, considering the kind of sports.  

Analyzing the above said we may state that on modern stage of sport acrobatics  in Ukraine scientifically 
grounded conception of differentiated approach to training of acrobats, considering kinds of acrobatics, role in exercise, 
functional characteristics and gender distinctions of sportsmen.  

Purpose, tasks of the work, material and methods  
The purpose of the research is to give foundation for perspective directions of structure of many years’ training 

in sport acrobatics.  
The tasks of the research are to determine main indicators, criteria and main requirements of structure of many 

years’ training in sport acrobatics.  
The methods of the research: structural-functional analysis; synthesis; theoretical analysis of special scientific 

methodic literature and generalization; analogy and systemizing; pedagogic control over training and competition 
functioning of sportsmen; questioning, interviewing.  

Results of the research  
Analysis of a number of scientific publications, dissertations and programs for CJSS, SCJSS, devoted to 

acrobatics and other kinds of sports with complex coordination, permitted to form and mark out main directions of 
structure of many years’ training in sport acrobatics (Ye.V. Bogatina, L.E. Pasmurova, “Crieria and orientations in sport 
acrobatics”/ Ye.V. Bogatina, L.E. Pasmurova, //Materials of V International students’ electronic scientific conference   
“Students’ scientific forum” URL: http://www.scienceforum.ru) [5-7, 9, 12, 16]. 

For realization of aims of many years’ training it is necessary to fulfill the following conditions:  
 Development of general plan of training and competition processes’ construction on all stages of many years’ 

training;   
 Control of main parameters of training and competition loads, which are directed on achievement of the set 

aims, both intermediate and current;  
 Planned and gradual increasing of scope of special physical training (SPT) in respect to general physical 

training (GPT);  
 Compulsory consideration of age and gender characteristics;  
 Development of acrobats’ physical qualities in certain age periods. 

                                                           
© Bachinskaya N.V., 2015 
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In process of many years’ training its integral part is pedagogic control. It is realized for determination of 
dynamics of multi-functional development, level of general and special physical fitness, correspondence of planned 
physical loads to potentials of trainees and to temp of their biological growth.  

Stage-by-stage control in sport acrobatics, as a rule, is conducted at the beginning and at the end of academic 
year. Its main tasks are: dynamic of physical condition’s progressing as well as sportsmen’s general and special 
physical fitness; determination of results’ increment during year in comparison with standard requirements.  

 Current control is carried out at every training lesson as well as at the end of week cycle of training for analysis 
of organism’s functional changes. Main tasks of it: determination of degree of tiredness and sportsman’s recreation after 
training loads; degree of sportsman’s readiness to taking of planned loads.  

 For direct registering of results of one training exercise, combination, composition and training in general 
operative control if fulfilled [5, 12, 21]. 

Sport training in acrobatics is a many years’ annual process, which includes comprehensive development, 
training, and education of trainees.  

Main forms of trainings in sport acrobatics are: 
 Trainings-lessons of practical and theoretical character;  
 Intermittent (after competition and transitive period) and summarizing  (after academic year) testing;  
 Regular participation in different competitions;  
 Studying of video-records of qualified acrobats’ trainings and competitions;  
 Trainings as home by individual program;  
 Regular trainings at camps;  
 Trainings at health related sport camps;  
 Studying of refereeing [5, 6, 12]. 

On all stages of many ears’ training in acrobatics main tasks are solved on the base of realization of curriculum, 
considering program schedule and standard requirements. Also mastering of training loads in compliance with 
curriculum is required.  

Requirements and content of standards change depending of stage of training. Fulfillment of demanded criteria is 
compulsory for passing of trainees to next stage of many years’ training.  

 Efficiency of many years’ system of acrobats’ training depends on a number of factors:  
1. Age at beginning of sport acrobatic training. 2. Age at achievement of the highest results. 3. Consideration of 

regularities of formation of sportsmanship different sides in acrobats of different sex, formation of adaptation processes 
in main functions of organism. 4. Consideration of individual and gender distinctions of acrobats when planning 
training loads. 5. Means and methods of trainings, dynamic of training loads. 6. Peculiarities of building of training 
process’s different structural formations.  

In different kinds of sport acrobatics there are certain requirements to coach, videlicet:  
 Presence of knowledge about methodic, practical and scientific achievements in acrobatics, about changes in 

classification and training programs;  
 Knowledge about characteristics of motor, physical and functional development of trainees;  
 Having techniques of sport exercises and means of teaching and sport training;  
 умение анализировать и оценивать изменения в правилах соревнований. 

With orienting of trainees on such exercises as jumps on acrobatic track coach shall be guided by the following 
principles:  

 health condition and harmonious development of trainees;  
 ability of trainees to effectively master acrobatic jumps;  
 stability and reliability in fulfillment of exercises at trainings and competitions;  
 high level of speed-power qualities, orientation in space and in time as well as integral sensor-motor 

coordination [2, 3]. 
In pair-group acrobatics trainees fulfill different functional roles, i.e. roles: upper, lower – in women, men and 

mixed pairs; upper, lower, central – in women groups; lower, first, central, second central, upper in men groups (four).  
In every role acrobats need the following:  

 prevailing development of strength, flexibility, quickness, endurance;  
 balance in system of interacting bodies;  
 space-time indicators of movements;  
 reliable balance;  
 sport techniques of supports, different stances (on one and two hands), throws, flights, catching, landing on 

hands and shoulders of partners; 
 high level of choreographic fitness, musical abilities, artistry;  
 presence of optimal weight-height indicators.  

When completing of pair-group kinds of acrobatics coach shall compare biomechanically points of links (wrists-
wrists), supporting points (shoulders-feet), working postures and consider sport techniques of such exercises with 
partners’ combined actions [2, 3, 17].  
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Interconnections of kinds of training and main tasks are given in table 1 [5].  
 Table 1 

Main tasks in kinds of sport acrobatics (generalized and processed data of L.V. Savonik, 2008) 
Kinds of training Tasks (requirements) 

Physical 

General physical Development of special physical qualities 

Special physical 

Special motion Development of abilities, required for mastering acrobatic exercises  

Technical 

With objects Mastering of basic exercises  

Compositional Training of competition programs  

Choreographic Perfection of elements of classic and other dances  

 Tactic 

In individual kinds Training of competition program Working out of tactic for competition  

In pair (group) exercises  Logic disposition of acrobats and training of their interaction in pairs 

(groups)  

In team Formation of team. Setting of team and personal tasks. The sequence of 

performances at competitions  

Competition  

All kinds of acrobatics Acquiring of experience of participation in competitions. Stability and 

reliability of fulfillment of competition program  

 
Stage of initial training  
As analysis of special scientific methodic literature shows certain difficulties of selection in sport acrobatics are 

connected with sharp rejuvenation of sports. At initial stage mainly boy and girls of 6-8 years age are enrolled in sport 
acrobatic groups. This age period is favorable for mastering of new movements and the more of them will be mastered, 
the better, in future, difficult elements will be trained. This stage lasts 1-2 years [10, 11, 14].  

At this stage, in acrobatic, main role is played by anthropometrical and morphological characteristics of trainees 
[2, 8, 9, 11, 15].  

When selecting children to acrobatic sport groups it is recommended by specialists to use a number of tests: 
balance, asymmetry of limbs’ movements, latent period of motion response, quickness and frequency of movements, 
temp, posture. Sportsman’s body height; size of foot, hand are important elements for choosing of sport acrobatic kind. 
Special accent is made on orientation of movements, which witnesses about physical condition and fitness, about 
condition of nervous system (strength, balance, mobility, dynamic) (Ye.V. Bogatina, L.E. Pasmurova, “Crieria and 
orientations in sport acrobatics”/ Ye.V. Bogatina, L.E. Pasmurova, //Materials of V International students’ electronic 
scientific conference “Students’ scientific forum” URL: http://www.scienceforum.ru); V.N. Boloban, 2008) [2, 3]. 

 In connection with not stable in this age period attention it is recommended to use at trainings play form with 
methods of encouragement. Visual method of explanation is also widely used at trainings of such type.  

On initial stage there is realized work, oriented on comprehensive physical progressing, teaching to principles of 
acrobatic techniques, fulfillment of tests for passing to next stage of training and cultivation of steady interest to sport 
acrobatic trainings.  

 Trainings are planned without usage of significant physical or psychological loads with accent on warming up 
exercises from different kinds of sports [7, 11, 14, 18-20, 22].  

Main tasks of training at this stage are:  
1. Selection of children for acrobatic training, considering morphological criteria and motor abilities. 2. 

Strengthening of health. 3. Harmonious physical development (removal of defects in physical condition). 4. Teaching to 
principles of acrobatic techniques’ principles and to wide circle of motion skills. 5. Comprehensive development of 
physical qualities: flexibility, endurance, coordination, speed and power abilities. 6. Cultivation of moral-will qualities. 
7. Formation of trainees’ firm interest to systemic acrobatic trainings.  

High level of trainings’ effectiveness on this stage depends on a number of factors:  
 Optimal age of starting of acrobatic trainings;  
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 Selection of children with characteristics of composition, which correspond to requirements of sport acrobatic 
requirements;  

 Complex evaluation of motion abilities’ correspondence;  
 Individual level of mastering of simple and complex elements.  
Elements for accuracy and coordination are gradually introduced in trainings. Acrobats master space, time and 

power characteristics of movements, fulfilled with high amplitude, quickness and temp.  
The basis of program includes GPT and SPT exercises, special movements training (SMT) and special technical 

training (STT). GPT include general developing exercises, run, jumps, climbing. SMT tasks include development of 
coordination abilities both of static and dynamic character.  

 Main tasks of STT at initial stage are mastering of basic elements of acrobatic, choreographic elements as well 
as exercises on battue. Evaluation of individual achievements reduces to fulfillment of control tests by trainees, i.e. 
tests, close to program of physical and technical trainings [5, 6, 7, 15]. 

Stage of preliminary basic training. To this stage trainees, who were trained at initial stage not less than 1-2 
years, pass.    

Optimal age for the beginning of basic stage of initial specialization in acrobatics is 8-10 years. Duration of the 
stage is, in average, 3-5 years. Trainings take place in trainings groups [5, 6, 9, 12]. 

The necessary conditions are: fulfillment of special tests in general and special physical, technical trainings, 
which are determined by curriculum.  

 Main tasks of training are:  
1. Strengthening of health.  
2. Removal of defects in physical condition.  
3. Perfection of level of general and specialized physical fitness.  
4. Harmonious physical development.  
5. Formation of steady interest to purposeful many-years’ sport training.  
6. Creation of firm motion potential for successful mastering of different motion skills.  
7. Teaching to acrobatic techniques. 
8. Preparation for tactical and psychological readiness.  
9. Cultivation of moral-will qualities.  

 Stage of specialized training is especially important in formation of sportsmen. In this period main motion 
qualities are formed, great number of specific for acrobatic motion skills (elements and combinations) is mastered. 
Sportsmen acquire experience of participation in competitions. Basic elements are formed in basic combinations, which 
facilitate mastering of techniques in pair-group acrobatics. Some more difficult elements are mastered. For years of 
training at this stage the trainees are awarded with qualification sport grades.  
Age of starting and finishing of this stage is influenced by individual temps of biological development.   

Perfection of technique is based on material of the chosen kind of acrobatic. Comprehensive training with little 
scope of special exercises is characteristic for it. Such training results in formation of sportsmen’s quick mastering of 
technique of the chosen kind of acrobatics.  

Against the background of physical qualities’ increment large loads shall not be planned at this stage.  
Within this stage two periods are usually marked out: initial specialized training and profound specialized 

training. In period of initial specialized training acrobats master material of classification programs as well as 
perspective elements, links and combinations. In this period, as a rule, selection of acrobats in pairs or groups is 
conducted for more intensive deepened training. 

 In period of profound specialized training large scope of elements and combinations of technical training and 
SPT are criteria of acrobats’ progress. Coaches conduct active pedagogic control for determination of promising 
sportsmen, who, in their age, go ahead of their peers. For starting of stage of profound specialization age of 10-12 year 
is considered to be optimal. This stage lasts 3-4 years.  

 Sportsmen are tested regularly by control tests for physical and technical fitness.  
In this period sportsmen show increasing of physical fitness’s level as well as sport results, considering 

individual features.  
Main tasks of specialized profound training are: 1.Strengthening of health and comprehensive physical 

development. 2. Training and perfection of pair-group techniques. 3. Gradual leading of sportsmen to higher physical 
loads. 4. Dozed increase of training loads’ intensity. 5. Mastering of complex elements and combinations, connected 
with combined rotations. 6. Moral will training, applied at competitions.  

At this stage training means resemble competition exercises. We can observe increase of SPT and tactical 
training, means of power and special endurance.  

There are certain factors, which restrict application of high physical loads at this stage: 1. Peculiarities of 
growing of junior sportsmen, i.e. functional specificities of organism. 2. Unevenness in morphological functional 
indicators and indicators of cardio-vascular system, body length and development of strength.  

At stage of specialized training sportsmen, as a rule, master programs of candidate master of sports and even 
master of sports [5, 6, 9]. 
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 To stage of sport perfection usually sportsmen (as a rule 13-14 years old and older), who passed tests not less 
than for candidate master of sports, get. It is characterized by further deepening of specialized training, by mastering of 
standards for master of sports. Intensive increase of training loads coincides with active phase of acrobats’ puberty. So 
individualized work is required; motor density of training increases. Coach work by individual plans in compliance with 
the set tasks.   

Main tasks of this stage:  
1. Planning of individual trainings (for every sportsman of acrobatic pair or group separately). 2. Perfection of 

technique of earlier mastered elements. 3. Mastering of elements of increased complexity.4.Successful performance of 
sportsmen by program of master of sports at competitions of different ranks (in particular at championships of 
Ukraine).5.Achievement of high and stable results and maintaining of results at high level for long time. 6. Fulfillment 
of tests for master of sports. 7. Making of competition program for participation in final of Ukrainian championships. 8. 
Selection and training of promising sportsmen for combined junior teams for participation in international competitions.  

At this stage great physical loads are actively used; scope of fitness increases as well as integral and tactic fitness 
[5, 6, 9]. 

 Stage of highest sport achievements is regarded for every separate sportsman or pair (group) individually. For 
some sportsmen the highest sport result can be performance by program of master of sports, for other – medals at 
international competitions of different ranks.   

 One of the most important indicator of training process’s effectiveness is results of acrobats’ fitness: level of 
their technique in acrobatic elements and combinations; complexity of exercises (as per tables of complexity); reliability 
of fulfillment of competition compositions.  

At this stage it is necessary to plan scope and intensity of loads, considering reliability and stability of mastering 
of competition program.  

Coaches work individually with every sportsman, pair or group, who are in national combined team. Level of 
acrobats’ sportsmanship is on high level. At this stage main criterion of progress is mastering of new competition 
programs, introduction of new elements in compliance with rising requirements.  

At stage of finishing of sport career it is important to gradually reduce great training loads for [preservation of 
sportsmen’s health. Sharp reduction of loads can negatively influence on health of trainees. In acrobatics, after sport 
career, advanced sportsmen, after special casting, have opportunity to work in different show programs, in particular in 
famous Canadian circus “Dusseli”.  

However, usually acrobats, at the end of acrobatic career, shall pass to 3-5 trainings a week mode (maintaining 
mode). Also, sportsmen can pass to other kinds of sports. 

Duration of trainings and most important requirements to training of acrobats are briefly given in table 2.  
Table 2 

Structure of many years’ training in sport acrobatics  
Training stages Groups Requirements Q-ty of trainings 

Initial training Initial training Fulfillment of tests for 

mass grades  

2-3 times a week/ 1-2 hours  

Preliminary basic Training ІІІ, ІІ, І adult grade 

CMS 

4-6 times a week/ 3-4 hours 

Specialized basic Sport perfection CMS 6-8 times (1-2 times a week, 

double trainings) 

Preparation for highest 

achievements 

Of highest sportsmanship  

 

 

 

 

 

MS 

IMS 

 

Maximal realization of 

individual potentials  

Maintenance of highest 

sportsmanship  

National combined teams 6-8 times/ 3-4 hours a day 

Gradual reduction of 

achievements 

3-5 times a week / 2-3 hours 
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Conclusions:  
Analyzing of main tasks of all stages of many years’ training we may conclude about the following:  

1. At initial stage leading indicators are: efficiency of selection of trainees in acrobatic groups; preservation as 
much of contingent of trainees as possible; control of indicators of expelling of not promising sportsmen.  

2. At stage of specialized training the criteria are: quantity and quality of mastered and steadily fulfilled elements 
of basic technical and physical fitness, acquiring of sport grades by trainees.  

3. At stage of sport perfection leading requirements are: presence of free and final program, corresponding to 
model characteristics of promising acrobats, pairs and groups.  

4. At stage of highest achievements main bench marks are: high sport result, membership in national combined 
team; continuous growth of competition programs’ complexity and achievement of personal peak.  

5. At stage of sport career’s finalizing one can observe stabilizing of sport results, when complexity (competition 
difficulty) of exercises shows no dynamic. Results gradually reduce.  

Some differences in age indicators of sportsmen’s results are explained by specificities of early specialization; by 
coming of sportsmen from adjoining kinds of sports, in particular from sport gymnastic to acrobatics; by specificity of 
role (upper, lower, central), by different periods of puberty.  

Further researches are planned in direction of studying of morphological functional distinctions of acrobats of 
different age and roles.  
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PECULIARITIES OF PERFECTION OF TRAINING PROCESS OF THE QUALIFIED BODYBUILDER IN 
THE COMPETITIVE PERIOD 

Dzhym V. Yu. 
Kharkov State Academy of Physical Culture 

 
Annotation. Purpose: study methods of improving the training process of skilled bodybuilders in the competitive 
period. Material: The study involved 18 athletes aged 18-25 years old. The experiment was conducted for 8 weeks. 
Used two variants of training techniques: large percentage weights; with smooth dynamics with emphasis on static load 
muscles. Efficacy was evaluated using the preparation method of expert evaluations. The method involved the use of 
information on the implementation of directives coach dynamics of power and endurance performance, subjective 
indicators (health, mood, desire to train). Results: comparative characteristic of the most commonly used methods of 
training process in bodybuilding. Developed and justified best practices, depending on the initial form of the athlete at 
the beginning of the competition period of training. Shows the dependence of changes in body weight of the athlete 
training. Conclusions: the proposed best practices, depending on the microcycle training in the competitive period 
(precompetitive and competitive mesocycles). 
Keywords: training, bodybuilding, qualified, optimal, method, microcycle. 

 
Introduction1  

Since 90-s, in Ukraine new for the country kinds of sports have been becoming more and more popular. In 
weight lifting they were, first of all, power-lifting and bodybuilding. Considering the fact that domestic theoretical and 
practical trainings base for such kinds of sports is only on stage of creation, the topic of this article is rather urgent for 
domestic sports.  

One of most important problems of bodybuilders’ training for competitions in Ukraine is adaptation of foreign 
classic methodic to domestic reality and, thus to achievement of high results.  

Training system of qualified body builders is based on rationally built training process in combination with diet 
as factor, ensuring required material for decreasing of fat layer and growing of muscular mass.   

That is why there was worked out and scientifically grounded methodic of training process of qualified 
bodybuilders in competition period of year training cycle [1; 2]. 

In domestic sports there is a little of scientifically grounded training methodic for qualified bodybuilders in 
preparatory period of special-training stage. Thus, coaches and sportsmen shall acquire practical experience by the 
method of trial and error [6; 9]. 

In bodybuilding competition process lasts 8 weeks. In this period qualified sportsmen of different age groups 
and categories try as much as possible to reduce under-skin fat layer and water with the help of trainings with optimal 
weights. At the end of every micro-cycle form of sportsman is estimated by coaches and anthropometric data are 
measured, corrections in training process and plan of diet are made [3; 15–18]. 

This problem was dealt with by such outstanding domestic specialists in physical culture as V.M. Platonov, 
L.S. Dvorkin, A.I. Stetsenko, B.I. Sheyko, V.G. Oleshko, A.I. Kamayev, D.A. Beskorovayniy, V.V. Usichenko [4-10]. 
Their researches based on experience of such foreign specialists as Joe Wider, Ben Wider, E. Connors, T. Kimber, M. 
Mc Kormic [12–14].  

The present scientific research has been fulfilled as per topic of combined plan of scientific-research works in 
sphere of physical culture and sports for на 2011-2015. Topic 3.7 “Methodological and organizational methodic 
principles of determination of individual norm of human physical condition” (state registration No. 0111U000192). 

Purpose, tasks of the work, material and methods 
The purpose of the research: To give foundation to methodic of improvement of qualified bodybuilders’ 

training process in competition period.  
The methods of the research: Theoretical method and generalization of literature, pedagogic observation, 

pedagogic experiment, method of mathematical statistics.  
Materials of the research: members of combined team of Kharkovska region participated in the experiment. 

They were 18 bodybuilder: 4 masters of sport, 14 – candidate masters of sports of 18-25 years old; mean body mass was 
852- 1002 kg. The participants were distributed by sport qualification into two groups”: experimental (EG) and 
control group (CG). Control group sportsmen trained 5 times a week; experimental group trained 5-6 times a week.  

Results of the research  
Usage of training process of qualified bodybuilders conditioned application of two training methodic, which 

differed by load and scope of trainings exercises, rest periods and other components. Evaluation was conducted with the 
help of training diaries, in which quantity and scope of training work was noted.  

Training effectiveness was evaluated with method of experts’ evaluation, which envisaged application of 
information about fulfillment of coach’s instructions, dynamic of power indicators and endurance as well as subjective 
qualities (self-feeling, mood, wish to train and so on). 

                                                           
© Dzhym V. Yu. 
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Control group sportsmen trained during 8 weeks with great percentage loads; experimental group sportsmen 
trained with smooth dynamic  with static exercises prevailing (see table 1,2) Before experiment we fulfilled testing 
measuring of sportsmen’s masses, anthropological measurements for determination of better results in indicators’ 
increment. For weighing, we used mass analyze (scales TANITA ВС-545, made in Japan) and centimeter measuring 
tape (see table 3, 4). 

Distinction of preparatory period from competition one is in more smooth transition from one training micro-
cycle to other, as well as in increasing of quantity of repetitions and trials for better separation and definitions of 
muscles (see table 1).  Increasing of trainings’ quantity, shortening of breaks between trainings days is very important in 
preparation at this stage. Also, as it can be seen in table 1, intensity is important; time of exercises’ fulfillment 
significantly reduced both in positive and negative phases and pauses between repetitions reduced – in preparation cycle 
up to 0.5 sec. and in competition micro-cycle there was no rest between repetitions at all.  

Specificity of this stage is also little percent application of small weights, which was in first pre-competition 
meso-cycle in EG - 50%, and in CG 60 - 80%, in second competition meso-cycle - 70 - 30% in EG and 80 - 70% in CG, 
thus in EG greater attention was paid to work with muscles, but not to gaining mass that was most important at this 
stage.   

Table 1 
Content of training program depending on mass of load in competition period of qualified bodybuilders (experimental 

and control groups)  

Indicators of training loads and 
classification of muscular groups  

Meso-cycles 
Pre-competition Competition  

CG EG CG EG 
Range of load in percent from maximum  60 – 80 30-60 80-70 70-30 
Quantity of training days  5 6 6 6 
Quantity of repetitions 10-12 12-18 12-15 15-25 
Quantity of trials  5-6 5-6 5–6 6-8 

Time of exercise’s fulfillment, sec.  
POSITIVE PHASE (MOVEMENT 
UPWARD)  1 0,5 1 0,5 

Negative phase (movement downward)  1,2 0,5 1 0,5 
Pauses between repetitions, sec.  0,8  0,5 - 

Rest between trials, min.  
In basic exercises  2-2,5 1-1,2 1,5 1 
In shaping exercises  1,5 50 1 30-50 

Rest time between loading of muscular groups (days)  
Hips  5 3 4 3 
Back  5 3-5 4 3-5 
Breast 3 4 3 4 
Deltoid muscle  4 5 4 5 
Biceps muscle   2 3 2 3 
TRICEPS MUSCLE  3 4 3 4 
Forearm  6 5 6 5 
Triceps of shin  6 3 6 3 
Oblique and direct abdominal muscles  3 1 3 1 
Neck 0 2 0 2 

 
The data, presented in table 2, witness that experimental group sportsmen trained with moderate weights 

comparing with maximal; control group trained with little quantity of repetitions but with heavy weights that is not 
recommended in pre-competition period, because in this period sportsmen, preparing for competitions, reduce quantity 
of carbon hydrates. For example, in competition period great attention is paid to muscles of hip and shin – quantity of 
weight bar’s lifting (QWBL) is 1.797 in EG per two micro-cycles, in CG – 1.566 mainly at the account of muscles of 
arms, breast and back, which are practically same (650- 732 lifting of 62.500-96.400kg weight). But in this period main 
role is played by shaping exercises, which were different by QWBL and by calculated kilograms; that is why maximally 
great number of weight bar lifting was at the account of oblique and direct abdominal muscles and was in EG 9.220 
QWBL and in CG 8.850 QWBL. Total scope of QWBL in basic exercises was in EG 5.254 and in CG 4.457, while in 
shaping exercises in EG it was 17.900 and in CG – 16.451 QWBL. Thus, CG used more powerful program of training 
and little quantity of QWBL with big weights. EG used more static program of training and used higher quantity of 
QWBL that is why scope of kilograms was higher. 
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Table 2 
Total scope of training work, fulfilled by qualified bodybuilders of control and experimental groups in competition 

period  

Group s of muscles Scope of QWBL Scope, thousands of kg. 
CG EG CG EG 

Basic exercise for:  
Muscles of upper girdle 550.0 650.0 59.200 62.500 
Muscles of arms  780.0 900.0 76.550 85.660 
Muscles of breast  582.0 732.0 88.250 96.400 
Muscles of back  979.0 1.175 166.100 182.090 
Muscles of hips and shins  1.566 1.797 240.562 305.695 
Total  4.457 5.254 630.662 732.345 

Shaping exercises for:  
Muscles of upper girdle 1.550 1.632 110.340 139.520 
Muscles of arms  820.0 965.0 58.250 65.380 
Muscles of breast  520.0 630.0 63.670 65.380 
Muscles of back  1.035 1.368 105.350 118.080 
Muscles of hips and shins  3.676 4.105 505.250 537.740 
Oblique and direct abdominal muscles 8.850 9.220 - - 
Total 16.451 17.900 842.860 926.100 

Notes: QWBL – quantity of lifting of weight bar  
 
Total scope of calculated kilograms in basic exercises is 732.345 in EG and 630.662 in CG; in shaping 

exercises total scope is 926.100 kg in EG and 842.860 in CG. We can make general conclusion that experimental group 
sportsmen trained at this stage with moderate scope of kilograms and paid more attention to abdominal muscles and 
muscles of legs as far as after preparatory period (28 micro-cycles) there was significant increment of subcutaneous fat 
layer on abdomen and hips. In their turn, CG sportsmen paid more attention to basic exercises and power indicators than 
to shaping exercises.  

Before experiment we fulfilled anthropological measurements. As we can see in table 3, variation coefficients 
of all main anthropological indicators, separately for control and experimental groups, practically did not exceed 
general initial level.  

Anthropometrical examination was fulfilled before beginning and at the end of competition period,(see tables 
3, 4).  

Table 3 
Mean anthropological indicators of qualified bodybuilders of control and experimental groups at the 

beginning of competition period  (n1= n2=9) 

Indicator 
CG EG 

t P 
11 mX   V ,% 22 mX   V ,% 

Body mass, kg 94.17 ± 3.74 11.91 94.00 ± 4.17 13.30 0.02 >0.05 
Circumference of neck, cm 42.50 ± 1.36 9.62 42.78 ± 1.29 9.03 0.12 >0.05 
Circumference of breast (inhale), cm  113.83 ± 1.88 4.95 117.88 ± 2.60 6.62 1.03 >0.05 
Circumference of breast (exhale), cm  105.33 ± 1.91 5.43 107.22 ± 2.26 6.32 0.52 >0.05 
Circumference of biceps, cm  43.00 ± 1.91 13.32 44.45 ± 1.59 10.72 0.48 >0.05 
Circumference of waist, cm  80.33 ± 2.34 8.76 81.95 ± 2.52 9.22 0.38 >0.05 
Circumference of hip, cm 79.00 ± 1.74 6.60 79.72 ± 1.84 6.93 0.23 >0.05 
Circumference of shin, cm 40.33 ± 1.31 9.75 41.12 ± 1.41 10.32 0.33 >0.05 
Circumference of forearm, cm 37.33 ± 1.32 10.64 39.17 ± 1.85 14.21 0.66 >0.05 
Length of  body, cm  168.00 ± 1.40 2.50 170.50 ± 2.25 3.96 0.77 >0.05 
Length of torso, cm  77.83 ± 0.65 2.49 78.00 ± 0.63 2.43 0.15 >0.05 
Length of lower limb, cm  90.17 ± 0.88 2.93 90.33 ± 0.91 3.02 0.11 >0.05 
Length of upper limb, cm 83.67 ± 1.22 4.39 83.67 ± 1.22 4.39 0.001 >0.05 

 
So, at the beginning of competition period differences are insignificant: in body mass (control group -94.17 kg 

and experimental group – 94.00 kg; Р> 0,.05); circumference of waist (accordingly – 80.33 cm and 81.95 cm; Р> 0.05); 
circumference of hip (accordingly – 79.00 cm, 79.72 cm; Р> 0.05); circumference of neck (accordingly – 42.50 cm, 
42.78 cm; Р> 0.05); circumference of breast at inhale (accordingly – 113.83 cm, 117.88 cm; Р> 0.05) and 
circumference of breast at exhale (accordingly –  105.33 cm, 107.72 cm; Р> 0.05) and shin (accordingly – 40. 33 cm, 
41.12 cm; Р> 0.05).  



 

14 

 

   PHYSICAL  
  EDUCATION  

 OF STUDENTS 

Variation coefficients of all main anthropological indicators, separately for control and experimental groups, 
practically did not exceed general initial level. For example for control group it was V = 11.91%, and for experimental 
group - V = 13.30%. Accordingly for control and experimental group variation coefficients were: circumference of hips 
V = 6.60%, V = 6,93%; circumference of waist - V = 8.76%, V = 9.22%; circumference of biceps  - V = 13.32%, V = 
10.72%. 

Table 4 
Mean indicators of reduction of qualified bodybuilders’ anthropological data  of control and experimental 

groups at the end of competition period  (n1= n2=9) 
Indicator 

 
CG EG 

t P  Х1±m1 Х2±m2 
Body mass, kg  11.7±1.0 5.0±0.3 5.42 <0.01 
Circumference of neck, cm  4.0±0.4 2.0±0.2 3.87 <0.01 
Circumference of breast (inhale), cm   5.2±0.4 2.2±0.3 4.81 <0.01 
Circumference of breast (exhale), cm   5.2±0.4 2.5±0.2 5.05 <0.01 
Circumference of biceps, cm   3.3±0.5 1.8±0.3 2.18 >0.05 
Circumference of waist, cm   4.8±0.4 2.7±0.2 4.15 <0.01 
Circumference of hip, cm  4.3±0.3 2.5±0.2 3.84 <0.01 
Circumference of shin, cm  2.5±0.2 1.5±0.2 3.16 <0.05 
Circumference of forearm, cm  0.2±0.1 0.8±0.3 1.60 >0.05 
Length of  body, cm   168.0±1.4 170.5±1.4 0.77 >0.05 
Length of torso, cm   77.8±0.6 78.0±0.6 0.15 >0.05 
Length of lower limb, cm   90.2±0.9 90.3±0.9 0.10 >0.05 
Length of upper limb, cm  83.7±1.2 83.6±1.2 0.0001 >0.05 

 
For example, at the end of competition period probability of differences was proved: in body mass (control 

group – 11.7 kg and experimental group – 5.0 kg; Р <0.01); circumference of waist (accordingly – 4.8 cm, 2.7 cm; Р 
<0.01); circumference of hip (accordingly – 2.5 cm, 1.5 cm; Р <0.05); circumference of neck (accordingly – 4.0 cm, 2.0 
cm; Р <0.01); circumference of breast  ant inhale (accordingly – 5.2 cm, 2.2 cm; Р <0.01) and exhale (accordingly – 2.5 
cm, 1.5 cm; Р <0.05).  
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Fig.1. Comparative diagram of increment of anthropometric data of qualified bodybuilders (control and 

experimental groups) on competition period  
 
Conclusions:  
Thus, perfection of training process for qualified bodybuilders, permits to consider that in EG effect was more 

expressed and level of fitness can be estimated as optimal. Dynamic of load in this group significantly reduces 
probability of functional disorders (over-tension, over-training, traumas); it permits to achieve required level of sport 
fitness without over-tension of adaptation-compensatory mechanisms. In respect to construction of training process, in 

Control 

Experimental 
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EG methodic of training more facilitates fulfillment of the set task – preservation of muscular mass during burning of 
subcutaneous fat and water; indicators of body mass are (t = 5.42; р <0.001), Circumference of breast (inhale) t= 4.81; 
р <0.001) and at exhale (t = 5.05; р <0.001), waist (t = 4.15; р <0.001), hip (t = 3.84; Р <0. 01) and shin  (t = 3.16; р 
<0.05). 

Improved methodic of training for qualified bodybuilders in competition period can be recommended for 
training of sportsmen with observation of sport and medical requirements, for ensuring of effective and qualitative 
recreation in transitive period.  

Further researches shall include working out and foundation of training process of qualified bodybuilders in 
transitive period. 
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OPTIMIZATION OF PHYSICAL TRAINING OF STUDENTS OF HIGH SCHOOL WITH REGARD TO 
QUANTITATIVE FEATURES MUSCULAR COMPONENTS OF THEIR BODIES 

Kolokoltsev M.M.1, Cieslicka Miroslawa2, Muszkieta Radoslaw2 
National Research Irkutsk State Technical University, Russia1 

Kazimierz Wielki University in Bydgoszcz, Poland2 
 
Annotation. Purpose: to provide a quantitative description of the muscle component of students‟ body with regard to 
their motor characteristics to improve training in the discipline "Physical Education". Material: a study of muscular 
component of the body in 1937 students aged 17-20 years old of age living in the Baikal region. Motor quality students 
were evaluated by tests. Problem analysis was conducted based on the data of Polish authors. Results: the dependence 
of the amount of content in muscle mass in the body of the frequency of physical training in high school. Also found 
significantly higher levels of performance in motor tests in the group of students with a high level of expression of 
muscle mass. Conclusions: the studies have shown a direct relationship content of lean body mass of locomotor activity. 
Set better indicator values in tests of physical fitness with a high content of muscle tissue. Lack of exercise training on 
older years is recommended to compensate for self-manage motor activities. 
Keywords: students, muscle mass, physical, preparedness, physical culture. 

 
   Introduction1  

 Among environmental factors, which influence on formation of body‟s componential composition, practicing 
of physical culture and sports are rather important. In this connection significance of studying of body‟s componential 
composition, considering motion characteristics in complex studying of organism, is scientifically grounded and 
demanded [8]. 
 It has been proved that componential composition of body reflects level of physical condition. At the same 
time it is a criterion of health and motion functioning [2, 5]. 
 Thus, modern ideas, theories and methodic of physical education and medicine are single in opinion that it is 
necessary to consider individual specificities of person‟s development and condition [1, 11, 13, 15, 20]. Seeking of 
methods of physical load‟s individualization has been carrying out for long time, but mainly on the base of 
personification of methodic, pointed at achievement of mean-statistical standards of motion functioning. However, such 
approach weakens individual abilities of a person, because it requires their uniformity [10]. In opinion of V.V. Zaytseva 
[4], it is possible to significantly increase effectiveness of trainings and strengthen motivation for practicing of physical 
culture and sports with the help of methods and means, pointed at achievement of individual standards by every person 
on the base of his (her) constitutional-typological  belonging. With it, level of indicators of body composition and their 
dynamic completely depends on structure of trainings, scope and intensity of physical loads [5, 14, 16-19]. 
 Recent years, in Irkutskaya region there have been conducting researches on evaluation and analysis of only 
type-morphological status of 17-20 years old girls [6]. That is why it is important to fulfill additional researches for 
determination of composition and characteristic of interconnection between indicators of physical fitness and quantity 
of muscular component in girl students‟ bodies (girl student of technical HEE in Baykal district).  

Purpose, tasks of the work, material and methods  
 The purpose of the research is to provide quantitative characteristics of girl students‟ muscular component, 
(Baykal district) considering their motion abilities, for perfection of “Physical culture” lessons.  
 The methods and organization of the research. We have examinedМетоды и организация исследования. 
1937 girl students of National research Irkutsk state technical university. Mean age of the girls was 18.5 years and 
varied from 17 to 20 years. In our work we used standard anthropometrical methodic of V.V. Bunak (1941), 
considering requirements of anthropological scientific research institute of MSU (1982), and with the help of standard 
devices. Our measurements were carried out in medical office of HEE, considering volunteer character of participation, 
considering rights and freedom of a personality, guaranteed by Cl. 21 and 22 of Constitution of RF. The research was 
fulfilled in compliance with principles of Helsinki Declaration (2008). All tested were informed about character and 
purposes of the research and gave written permission for participation in it.  
 From all, mentioned in literature methodic of determination of body‟s component composition we chose and 
used methodic of R.N. Dorokhov and V.G. Petrukhin (1989) [3], which was tested in clinical and pedagogic practice. 
This scheme is highly informative and has significant advantages in comparison with subjective schemes of diagnostic; 
besides, it is the most convenient for application in evaluation of morphological characteristics.  Componential level of 
variation of properties (CLP) was determined by content of fat (FM), muscular (MM) and bone (BM) masses. 
Evaluation of MM was fulfilled by summing of four circumferences (shoulder and hip (upper and lower) and by 
deduction of FM, multiplied by 3.13 from this sum:  
 

ММ=(CUS + CLS + CUH + CLH) – FМ х 3.14. 
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 Content of body‟s muscular component (in %) was divided by 5 sigma classes: М±0.67s–«mean»value of 
indicators for sample. If they are in interval from ±0.67s to ±1.34s; content of muscular mass was evaluated as “above 
middle” or “below middle”. If it was in interval from ±0.67s to ±1.34s, content was characterized as   “above middle” or 
“below middle”[7]. If the data are out of limits ±1.34s, muscular component was evaluated as “high” or “low”.  
 First and second year girl students attended physical culture lessons twice a week; third and forth year girl 
students – once a week. Every lesson lasted for 90 minutes; the training were conducted in compliance with 
governmental educational standards of second generation (approximate academic program for higher educational 
establishments in “physical culture” discipline, 2000), mainly with using of fitness-aerobics system, oriented on 
education of all main motion abilities.  
 Motion abilities were evaluated by tests, worked out in scientific-research institute of physical culture of RF. 
For evaluation of quickness we used 20 meters run from walking (sec); speed endurance and dexterity – shuttle run 10 
times by 5 meters (sec.); strength and power endurance of upper girdle muscles – hanging (sec.); speed-power 
endurance of muscular, bending torso – torso raising (times); flexibility – torso bending (cm); dynamic power of lower 
limbs‟ muscles – long jump from the spot (cm); endurance – 5 minutes run (meters).   

We calculated mean arithmetic value of indicators, М, mean square deviation, s, and standard error m. 
According to recommendations of O.Yu. Rebrova [9], we used in our work parametric methods of material‟s 
processing, considering normal Gauss distribution of the studied quantitative characteristics. Evaluation of differences‟ 
confidence of independent samples‟ mean values was fulfilled with the help of t-criterion of Student. Differences 
between indicators with level Р<0.05 was considered as statistically significant. Calculation of indicators was conducted 
with the help of applied programs Statistica 6.0. For optimization of primary digital material‟s analysis we developed 
authors‟ program complex “Analysis of data of population‟s physical health” (state registration of program for 
computers, №2010612275, dt. 26.03.2010).  
 Results of the research  
 It was determined that muscular mass (MM) of girls from Baykal district (17-20 years old age) in average was 
23.7±0.08 kg that was  42.4±0.1 % of body mass (in the range from 25.7 to 59.4%) , and expressiveness of MM – 
0.49±0.002 (in the range from 0.18 to 0. 68). Dispersion of girls‟ MM indicator was from minimal value 14.5 kg to 
maximal – 44.9 kg.  
 Studying of quantitative MM content in componential composition of girls‟ bodies during four years of their 
study at physical culture department witnesses, that the highest content of muscular tissue was in groups of first and 
second year girl students, when trainings practiced twice a week. Absolute content of MM in girls „ bodies in this period 
was in average 24.8±0.1kg (44.6 %). When trainings started to be practiced once a week  (3rd – 4th years) there was 
reduction of MM content characteristics up to 23.3±0.2 kg (40.2%) and. against this background, increase of fat mass (Р 
< 0.05). 
 It is interesting to analyze dependence of motion tests‟ results on quantitative MM content (see table). For 
example in speed endurance and dexterity test (shuttle run 10x5) the best time 20.5±0.1 sec. was shown by girls with 
high level of MM content (Р < 0.05). In other levels no dependence were found. In test for quickness (20 meter run 
from walking) we registered the same dependence of indicator‟s dynamic. The best result (3.78±0.1 sec.) was shown by 
girls with high MM content and the lowest result (4.03±0.1 sec.) was shown by girls with MM expressiveness of 
“below middle” (Р < 0.05). 

Table 
Dynamic of dependence of motion tests’ results on level of muscular mass’s expressiveness and anthropometrical 

parameters of girls (17-20 years old age)  
Anthropometrical 

parameters and 

motion tests 

Content of muscular mass (% from body mass)  

Low (less 

than -1.34s) 

Below middle 

(from -0.67s to  

-1.34s) 

Middle 

М±0,67s 

Above middle 

(from +0.67s to  

+1.34s) 

High (more than 

+1.34s) 

Values of indicators and tests 

Body length, cm 165.8±0.4 165.4±0.3 164.9±0.1 165.0±0.3 166.1±0.4 

Body mass, kg 56.9±0.6 54.9±0.3 55.8±0.1 56.09±0.4 56.6±0.6 

Chest 

circumference, cm 

78.7±0.1 82.4±0.04 86.1±0.05 90.7±0.05 90.6±0.4 

Shuttle run 10 х 5m, 

sec. 

21.3±0.1 21.3±0.1 21.2±0.06 21.1±0.1 20.5±0.1 

Run from walking 

20 m, sec. 

3.97±0.04 4.03±0.1 3.97±0.04 3.98±0.1 3.78±0.1 
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Anthropometrical 

parameters and 

motion tests 

Content of muscular mass (% from body mass)  

Low (less 

than -1.34s) 

Below middle 

(from -0.67s to  

-1.34s) 

Middle 

М±0,67s 

Above middle 

(from +0.67s to  

+1.34s) 

High (more than 

+1.34s) 

Values of indicators and tests 

5 minutes run, 

meters  

837.8±20.5 880.2±5.9 914.2±11.9 918.0±11.1 918.7±14.0 

Hanging, sec.  8.8±0.3 9.6±0.3 9.7±0.1 10.3±0.3 11.3±0.6 

Torso raising during 

30 sec., times  

22.7±0.5 23.2±0.4 23.2±0.2 23.8±0.6 24.7±0.2 

Torso bending, cm  8.9±0.1 15.0±0,5 14.9±0.2 21.3±0.1 28.2±0.2 

Long jump from the 

spot, cm  

119.9±0.5 133.5±0.2 151.2±0.2 168.9±0.2 183.3±0.5 

 
 Characteristic of general endurance (test 5 minutes run) witnesses that the best result was shown by girls with 
high and “above high” level of muscular mass content. With it, girls with such MM content run distance by 80.9 meter 
longer during 5 minutes than girls with “low” level (Р < 0.05).  
 In power tests (hanging and torso raising) we also registered that girls with high MM expressiveness showed 
better results.  
              Similar dynamic was registered during testing of sportsmen and not sportsmen in Lithuania [5],  as well as 
persons, who trained weight lifting as a part of physical culture program at HEE [12].  
 Analysis of such characteristic as flexibility witnesses that in group of girls with high MM content indicators of 
“torso bending” was 3.2 times higher than in groups with low muscular mass (28.2±0.2 and 8.9±0.1 cm) accordingly, Р 
< 0.05). 
 In test for dynamic strength of lower limbs (long jump from the spot) girls with high MM content showed 
result by 52.8% higher than girl students with low MM level.   

Conclusions  
1. Quantity of muscular mass in componential composition of girls is higher in first two years of physical culture (with 
lessons being conducted twice a week) (24.8±0.1kg). With passing to “once a week lessons” there happens reduction of 
MM content in girls‟ bodies by from 4.4% to 23.3±0.2 kg % and increase of fat mass against this background (Р < 
0.05). 
2. In group of girls with high MM content results of all motion tests were better than in groups with “low” and “below 
middle” MM content.  
3. Deficit of girl students‟ motion functioning shall be compensated with controlled independent trainings. 
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CAUSES OF DECLINING INTEREST OF STUDENTS TO EMPLOYMENT PHYSICAL EDUCATION AND 
SPORTS 

Kondakov V.L., Kopeikina E.N., Balysheva N.V., Usatov A.N., Skrug D.A. 
National Research University Belgorod State University, Russia 

 
Annotation. Purpose: analysis of the main causes of the declining interest of students to the systematic physical 
training and sports. Material: The study involved 448 students (150 boys, 298 girls) conducted a questionnaire survey. 
Level of motor activity of students was determined using pedometers. Results: It was found that the transition of 
students in special medical groups inevitably entail a significant reduction in motor activity (it is almost 2 times lower 
than that of students of the main group of health). Notes the negative trend of increasing the number of students of both 
sexes who consume alcoholic beverages. Marked decrease of free time students because of the need to work. 
Conclusions: It is suggested to use a system of specific forms of organization of work and methods of influence that 
meet humanistic principles "to encourage, rather than compel." The function of such methods of influence should be to 
achieve the restructuring of the motivational sphere of students, the adequacy of their purpose activity. 
Keywords: students, physical education, physical activity, personal orientation. 

 
Introduction1  
Recent time great number of specialists in field of physical education raise question about need in increase of 

students’ interest to physical culture and sports trainings [1, 3-7, 12-21]. As on to day program in discipline “Physical 
culture” for HEE envisages classes for 1st -3rd year students 2 times a week (2 academic hours every training). These 
classes shall be attended by all students, who have no medical counter indications, independent on the fact if they 
practice any kind of sports or physical culture in free time. However, analysis of physical culture academic records 
showed that about one third of students systematically miss planned trainings. With it, as it was cleared up as a result of 
questioning, 34.7% of respondents noted absence of interest to physical trainings as the main reason of their missing. It 
is undoubted that two training a week of 90 minutes duration can not replenish deficit of students’ motion functioning 
(MF), more over actually duration of some trainings often shortens. This shortening is caused by many objective 
reasons (moving to places of trainings, changing of cloth, fulfillment of sanitary-hygienic requirements after trainings 
and so on) and by some subjective reasons (unfavorable weather conditions, students’ delays caused by giving back of 
manuals, delays in cloak room, visiting of WC and other).  

At the same time demand of young organism in motion is 14-19 thousand steps a day or 1, 3-1, 8 hours a day.  
Purpose, tasks of the work, material and methods of the research  
The purpose of the work is to clear up the reasons of students’ interest to systematic practicing of physical 

culture and sports decay.  
Achievement of our purpose was ensured by solution of the following tasks:  

1. Theoretical analysis and generalization of problem of students’ motion functioning.  
2. Study specific features of students’ motion functioning in condition of their studying and in everyday 

conditions.  
3. Determine main reasons, facilitating weakening of students’ interest to systematic practicing of physical 

culture and sports.  
In order to understand the reasons, facilitating interest’s weakening, in 2013-2014 teachers of physical education 

department of SRU “BelSU” conducted anonymous questioning of 1st-3rd year students of different specialties. In 
questioning 448 students participated: 150 boys and 208 girls. 

Solution of tasks, determined by purpose of our research, conditioned selection of methods of the research: 
theoretical analysis and generalization of literature sources, questioning, talks, statistical methods.  

Results of the research and discussion  
Numerous researches [1, 2, 3, 5, 11], conducted in recent decade, witness that about 50% of students of Russian 

HEEs have health abnormalities. With every coming year increment of students, who, by their health condition, are 
allocated in special health groups (SHG), is registered, that is proved by our research (see fig.1). Quantity of students, 
for whom physical trainings are prohibited at all due to their health condition, significantly increased [1, 2, 8]. Actual 
scope of students’ MF does not ensure full fledged physical development.  
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Fig.1. Correlation of students of main (MHG) special (SHG) groups in SRU “Bel SU” and 
 
We analyzed level of students’from different health groups MF. We studied data of students’ step-metering 

(main health group, special health group and students, released from trainings). These data are given in fig.2.  

 
 

Fig.2. Motion functioning (MF) of students from different health groups (PC – physical culture) 
 

Analysis of data witnesses that entering special health group and, more over, releasing from physical culture 
classes inevitably result in significant weakening of MF; with it in students, released from physical culture classes it is 
nearly 2 times lower than in main health group of students.   

There appears certain contradiction: on the one hand MF is one of necessary components of healthy life style; it 
is a mean of health improvement; on the other hand young people, who have deviations in health, have indicators, 
reduced 2 times, while they especially need in improvement of health.  

Contradiction is also in the fact that reduction of MF, being a result of health’s weakening, simultaneously its 
reason. It is also proved by works of most of specialists [1, 10], as well as by our researches. For example quantity of 
students of Bielgorod HEEs, who additionally practice physical culture (in clubs or independently), reduces in 
proportion to increasing of students, who have health abnormalities of different heaviness (see fig.3).   
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Fig.3. Dynamic of distribution of students by health groups and quantity of students, who practice physical culture 

additionally (PE – physical exercises, PC – physical culture). 
  
Analysis of students’ answers to questions, which permit to asses their life style and determine factors, 

facilitating weakening of health, also cause trouble (see fig.4).  

 
 

Fig.4. Self assessment of healthy life style by students of SRU “BelSU” 
 
In spite of the fact that most of students declared their adherence to healthy life style we should note negative 

trend to increasing of quantity of students (boys and girls) who take alcohol (see fig.5).  

 
  

Fig.5. Negative factors in groups of SRU “BelSU” students  
 
With it self-assessment of MF by students witnesses that their MF is not sufficient. For example most of boys 

characterize own MF as “above middle” and most of girls – as “middle” (see fig. 6).   
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The research, conducted by us in a number of Bielgorod HEEs   showed that actual students’ MF is obviously 
lower than their self assessment. Harmful habits, reducing of MF and shortening of free time, connected with necessity 
to work, do not facilitate increase of interest to practicing of physical culture and sports.  

 

 
 

Fig.6. Self assessment of motion functioning of SRU “Bel SU” students 
 
Analysis of formation of students’ orientation on physical culture trainings permits to say that their orientation is, 

in the whole, poor. Among reasons of insufficient attention to own physical health, from 448 students 50% of boys and 
54.5% of girls  note absence of free time; indeed structure of free time to large extent influence on success of life 
targets’, interests’ and demands’ formation. At present deficit of free time negatively influences on relation of youth to 
physical culture and sports’ practicing, to taking them as desirable model of leisure.  

It should be noted that 29% of girls and 4. 5% of girls have practiced sports at all. Most of students do not 
practice physical culture besides compulsory classes, though by the data of questioning 28. 5% of boys and 39% of girls 
point that just in their HEE there exist all conditions for physical culture and sports’ practicing in convenient for them 
time. It was found that great majority of 1st year students, i.e. senior pupils of yesterday (75. 8%) – attend physical 
culture classes because it is required by curriculum and only 9. 4% attend these classes with wish.  

In opinion of N.I. Ponomariov and V.M. Reisin [8] motives for physical culture practicing is the main condition 
of their effectiveness. Anonymous questioning of Bielgorod students showed that most of them have only one motive – 
to receive credit, less part of students want to improve health; however, percentage of wishing to improve health is 
increasing with every coming year. Thus, we can conclude that first, most of students do not understand significance of 
physical culture for their health and future professional and life progress and second, - for most of them (students who 
attend trainings and who miss them) content of these classes is not interesting (see fig. 7).  

 
  

Fig. 7. Reasons of students’ attendance of physical culture classes in SRW “BelSU” 
 
The question what interest students manifested to physical culture at school, different years’ students (boys and 

girls) was answered in somehow confusing way (see fig.8).  
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Fig.8. Interest of SRW “BelSU” students to physical culture at school and at HEE 
 

At the first sight interest to physical culture should be equal and do not change with age. However, analysis of 
answers showed that with every year of studying at HEE students’ interest to their physical classes at school increases. 
May be it is connected with some feeling of nostalgia, because it was interesting for them at school physical culture 
classes. Analysis of answers about interest to physical culture classes at HEE proves our assumption that with age both 
girls and boys loose interest to physical culture. For formation of positive emotions, increase of interest at physical 
culture trainings it is necessary: set clear, understood by students tasks;  give, where it is necessary, scientific 
foundation of pedagogic and recommended methodic principles; avoid hackneyed patterns at classes, avoid monotony 
of used means; introduce  novelty in exercises; use optimal loads and vary them; before new exercises give explanations 
to them; apply music (where it is possible) before exercises, in process of their fulfillment and in breaks between 
exercises as well as at the end of classes; consider commonality of trainees’ purpose; regulate relations of trainees; form 
subgroups depending on their condition.  

Reduction of students’ MF is proved by comparison of results of answers to question about training in sport 
circles in school period and the, in period of study at HEE (see fig. 9). Girls stop practicing sports after school 
especially sharply. May be it is connected with deficit of free time, which they start to spend for preparation of home 
tasks, communication with new friends and so on.  

Students’ answers about kinds of sports, which were practiced by them in school period or are practicing at 
present time permitted to determine the most popular MF kinds. Most of boys marked out outdoor games. Girls also 
practiced often outdoor games in school period, but in student’s life they start to pay attention to different aerobics.  

 
  

Fig.9. Attendance of sport circles by SRU “BelSU” students before entering HEE and at HEE 
 
Students had different opinion in answers to question about changes in curriculum of “Physical culture” 

discipline. Most of students think it necessary to correct curriculum to some extent, the rest (minority) do not like any 
changes (see fig.10). In free time students can choose kinds of MF; different sport measures are organized for them at 
HEE sport sites. But, in spite of it, most of respondents answered that they do not participate in faculty’s sport life. At 
senior years of studying quantity of students, participating in sport measures decreases.   
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Fig.10. Opinions about changes in physical culture and participation in faculty’s sport life 
 
There is negative trend in students’ attitude possibility of physical culture classes at 4th and 5th years of studying. 

And if 1st year students have obvious desire to continue physical culture trainings at 4th and 5th years, the, already 2nd 
and 3rd year students manifest weakening of such interest. Girls show even less interest to continuation of regular 
physical culture classes at 4th and 5th years of studying. Even among 1st year girl students there is quite a few of such 
persons and further this quantity even became less.  

It is obvious that intensification of students’ MF is impossible without formation of their sincere interest to 
physical culture practicing and without their conscious desire to practice physical exercises additionally. Analysis of 
answers to question what exactly kinds of physical exercises they would like to practice is given in figure 11.  

 
 

Fig.11. Kinds of physical exercises, preferred by students at physical culture classes 
 
Significant part of the questioned (about 40%) noted that they would like to practice interesting for them 

physical exercises additionally, out of academic time. Results of questioning are rather optimistic in the sense that they 
witness about presence of interest to MF and readiness to practice physical trainings of most of students. At the same 
time these results call for seeking of possibilities and ways of re-organization of physical education departments’ work 
so that students could practice interesting for them physical exercises and for which they would be ready to find spare 
time.   

Conclusions:  
Thus, demand in increasing of students’ MF is undoubted. Generalizing results of researches, conducted in 

Bielgorod HEEs we can conclude that MF is a necessary condition of students’ health and progress. With it with years 
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of studying students’ MF reduces that, in its turn, results in worsening of their health and academic progress. Quantity 
of MF depends, first of all, on presence (or absence) of additional physical culture trainings and secondly, on group of 
health, in which student practice physical culture. One of reason of students’ low MF is that physical culture trainings 
are not interesting for them and as a result about one third of students regularly miss them. Most of students do not 
loose interest to MF, but they would like to practice interesting for them physical exercises. The most interesting are 
aerobics, outdoor games, swimming. About 40% of students are ready to practice interesting for them physical exercises 
additionally.  

Analysis of MF of SRU “BelSU” students showed that, on the one hand, it is necessary component of healthy 
life style, mean of health strengthening and, on the other hand, MF of young people with health abnormalities is lower 
nearly 2 times. This contradiction is amplified also by the fact that weakening of MF, being a result of health’s 
worsening, is simultaneously a reason of it. This conclusion is proved by conducted by us researches, which show that 
main health group’s students, who practice physical culture additionally, have the least percentage of morbidity. The 
second place is engaged by main group students, who attend only academic classes of physical culture. However, in 
spite of good indicators of educational functioning they have rather high percentage of catarrhal diseases. It also 
witnesses about prevailing significance of health in successful mastering of HEE curriculum.  

All above said witnesses about demand in serious measures on cultivation of students’ interest to different kinds 
of MF, on formation of personality’s orientation on physical culture practicing and, in the whole, formation of their 
motivation for healthy life style.  

In modern situation it is important to re understand content, methods and techniques of personality’s orientation 
on the base of personality-active approach with pedagogic researches, analysis of subjective factors in the center. 
Especially troubling is absence of students’ positive motivation for practicing of physical culture and sports.  

It should also be noted that physical culture classes will be more effective if students realize purposes of physical 
culture and personal value of such trainings. That is why it is necessary to seek such methods of physical culture 
classes’ organization, means of influence, which could more effectively ensure formation of positive personality’s 
orientation on physical culture trainings.  

In this conditions application of only traditional methods and means of influence, which often are in discordance 
between each other and weakly consider individual-typological features of students, are insufficiently promising. It 
would be more purposeful to use such holistic system of specific forms of trainings’ organization and means of 
influence, which would meet humanistic principle “awakening instead of forcing” and, thus, increase interest of trainees 
to functioning, to which pedagogue orients them. Function of such means of influence shall ensure reconstruction of 
students’ motivation sphere, adequately accepted by them purpose of functioning, resulted in positive orientation on it.   
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RATIONALE SET OF INDICATORS AND PRIORITIZE RELEVANT TO ASSESS COMPETITIVE 
ACTIVITY OF HOCKEY PLAYERS OF HIGH QUALIFICATION OF DIFFERENT ROLES 

Mikhnov A.P. 
National University of Physical Education and Sport of Ukraine 

 
Annotation. Purpose: organize technical and tactical actions and determine their priority importance for high-end 
players of different roles. Establish their priority importance for the success of competitive activity hockey with the 
game roles. Material: the study involved 54 experts on hockey coaches and players of high class. The significance of 
technical and tactical actions evaluated for players of different roles. Results: systematic account of technical and 
tactical actions of athletes and prioritize them to assess the significance of competitive activity. Three groups of 
technical and tactical actions: 1) active attacks; 2) - active safety; 3) - organizational and maneuvering. Set priorities for 
technical and tactical actions for players of different roles. Conclusions: the proposed technical and tactical actions can 
be recommended for the evaluation of the effectiveness of competitive activity players. In the process of estimating the 
action game players need to consider their role playing. Identification of priority in the implementation of technical and 
tactical actions in the game can be used in integrated assessment of actions players different roles. 
Keywords: competitive, activities, technique, tactics, reliability index, indicator of success. 

 
Introduction1  

Perfection of management of competition functioning on the base of objectification of knowledge about its 
structure and provisioning components is one of the most important tasks of sportsmen training system’s formation in 
game kinds of sports [5,6,7,11,17,20]. 

Prestige character and popularity of sport games, their high level of competitiveness at international sport arena 
and importance of sport result are so evident that urgency of questions, connected with increasing of competition 
functioning’s effectiveness is out of the question [1-3,12-15,19]. 

One of the most important problems in sport games in general and in hockey in particular is evaluation of 
competition functioning. Total sport result of a collective does not always permits to reflect competition functioning of 
separate players [4,8,9,18]. 

Active counter action of adversary requires instant change of previously worked out plan of individual hockey 
player’s and team’s actions. Sportsmen have to act in conditions of expressed deficit of time with changes of game 
situation and demand in adequate response [10]. 

For evaluation of actions in match specialists consider qualitative and quantitative characteristics of technical 
tactic actions. Such actions are means of realization of sport duel’s tasks and they also serve as the most informative 
criteria, permitting to reflect sportsman’s behavior in match and effectiveness of his actions [8,16]. However, with it, it 
is necessary to consider the fact that hockey players of different roles have different priorities in realization of different 
tasks in match.  

Thus, in present research we have tried to systemize technical tactic actions, fulfilled by hockey players in 
competition functioning and to determine their priority importance for hockey players of different roles. The work has 
been fulfilled in the frames of scientific research topic 2.4. “Theoretical methodic principles and individualization of 
training process in game kinds of sports” in compliance with combined plan of SRW in sphere of physical culture and 
sports for 2011-2015.  

Purpose,  tasks of the work, material and methods  
The purpose of the work is to systemize technical tactic actions and determine of their priority significance for 

highly qualified hockey players of different roles.  
The tasks of the research were to determine and systemize technical tactic actions, offered by specialists for 

evaluation of competition functioning, determination of their priority significance for successful competition 
functioning of highly qualified hockey players, considering their roles in match.  

The methods of the research: pedagogic observation and generalization of special scientific-methodic literature 
data, expert questioning, analysis of Internet data.  In researches 54 experts participated, who, in order of priority, 
determined significance of technical tactic actions for hockey players of different roles.  

Results of the research  
Analysis of special scientific-methodic literature and questioning of hockey experts showed that in competition 

functioning hockey players fulfill great number of different technical-tactic actions and every of them influence on sport 
duel’s process and can, to some or other extent, influence on its result.  

In total more than thirty separate match actions were marked out, which can be conventionally divided (for 
systemizing) into three main groups (see fig.1) Detail grouping and differentiation were determined by sense similarity 
of actions and their relation to different phases of match.  

So, in separate group we can mark out those technical-tactic actions, which are oriented on active attack of 
adversary’s net and sharpening of attacking phase – group of active attacking actions.   
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Fig.1. Groups of technical tactic actions in hockey  

 
The second group contains technical-tactic actions, oriented on organization of hockey players’ actions and 

their skating on field, maneuvering and current interaction, i.e. organizational-maneuvering actions.  
The third group (active defensive actions) consists of hockey players’ actions, oriented on defense of net and 

active picking up of puck.  
Technical-tactic actions, fulfilled by goalie can be marked out in separate group – game of hockey goalie.  
So, among active attacking actions experts offer to mark out throws in hockey net, thrown in pucks, efficient 

passes, duels with adversary’s goalie. Besides, to day indicator of gained scores (sum of thrown in pucks) is used as 
important indicator for highly qualified hockey players.  

 Group of organizational-maneuvering actions contains the most of actions, which can be fulfilled both in 
phase of defense and in phase of attack.  

In this group, among main technical–tactic actions the following can be marked out: dribbling of puck, 
maneuvering on skates, cheating of adversary (by long trajectory, short, with strength), passes of puck (excluding 
efficient), catching of puck by body, coming out of adversary’s guiding, choosing of position and etc.   

This group can also include fight of hockey players at throw of puck on field because successful or 
unsuccessful start can influence on further organizational actions of team. 

The third group – active defensive actions - includes the following: picking up of puck, power fight, repelling 
of puck and etc.  

Besides, specialists offer to mark out a number of indicators, which characterize effectiveness of competition 
functioning of goalie. These indicators in general characterize successfulness of repelling of pucks from net. As 
informative indicators they mark out the following: quantity of throws in net, quantity of missed pucks, percentage of 
missed pucks, index of reliability (integral index of match’s effectiveness).  

As a result of questioning experts marked out and offered to use in our further researches the following 
informative technical-tactic actions and indicators of hockey players: fulfilled throws in net; thrown in pucks; 
percentage of throws’ realization; quantity of power techniques; penalty minutes for violation of rules; efficient passes, 
successful throws of puck on field; pucks, repelled from net; picking ups of pucks; realized obstacles for goalkeeper; 
support of partner; loss of puck; gained scores; indicator of successfulness +/-. 

Separately for evaluation of competition functioning of goalie experts marked out the following technical-
tactic actions and indicators: missed pucks; repelled pucks; percentage of repelled pucks; index of reliability (integral 
indicator, conv. un.). 

In order to determine the most significant technical-tactic actions for highly qualified hockey players of 
different roles we conducted questioning of experts, hockey specialists (see fig.2). Concordance coefficient was 
W=0.76, that witnesses about high concordance of experts, hockey specialists.  

For example for winger experts related to the most significant technical tactic actions the following: thrown in 
pucks– 15%, gained scores in match– 15 %,  percentage of throws’ realization– 14 % total quantity of throws in net– 10 
%. For center forward, in opinion of experts, technical-tactic actions of priority are: thrown in pucks – 16%, gained 
scores – 14%, percentage of throws’ realization – 13 %.  
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Fig.2. Significance of technical-tactic actions for highly qualified hockey players of different roles (in experts’ opinion, 
n=54): 

 
 
1 – Throws in netl;  2 – thrown in pucks; 3 – percentage of throws’ realization; 4 – power techniques; 5 – 

penalty minutes;  6 – efficient passes;  7 – successful throws on field; 8 – repelled pucks; 9 – picking ups of puck; 10 – 
obstacle to goalkeeper; 11 – support of partner; 12 –loss of puck;  13 – the gained scores;  14 – indicator of 
successfulness +/-. 

 
Among the most significant technical-tactic actions of a back, experts marked out the following: picking up of 

puck - 10%, gained scores– 10 %, power techniques– 9 %, losses of puck repelled from net pucks – 9 %,  indicator of 
successfulness (+/-) - 7 %. One of main tasks of backs is defense of own net, repelling of adversary’s pucks, directed to 
net. During match backs shall conduct personal duels, use power techniques.  

Also we separately conducted expert questioning about significance of actions in match for goalie. This way or 
another all technical-tactic actions and match indicators, which are used at present for evaluation of hockey goalie 
competition functioning, are connected with his skills in repelling throws to goal. From the offered by experts indicators 
the most significant are: missed pucks  – 32 %, index of reliability – 25 points, percentage of repelled pucks – 22 %, 
repelled throws in net– 21 % (see fig.3). 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.3. Significance of match indicators for highly qualified hockey goalkeeper (in experts’ opinion, n=54): 
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In specialists’ opinion, good goalie shall have perfect reaction, ability to take correct position in front of 
hockey net and organize coordinated actions of partners in defense. Important qualities in hockey goalkeeper’s actions 
are abilities for instant responding and anticipation.  

Conclusions: 
1. The conducted analysis of literature sources, pedagogic observations and questioning of experts permitted to 

systemize technical tactic actions, fulfilled by highly qualified hockey players in match and conventionally divide 
them into three relatively independent groups: 1) active attacking actions; 2) organizational-maneuvering actions; 
3) active defensive actions; 4) actions of hockey goalie.  

2. As a result of conducted exerts’ questioning we determined the most informative indicators, which are 
recommended to be used for control and evaluation of hockey players’ competition functioning: fulfilled throws in 
hockey net; thrown in pucks;, percentage of realization of throws in net; fulfilled power techniques; penalty 
minutes for violation of rules; efficient  passes of puck; successful throws on field;, repelled from hockey net 
pucks; picked up pucks; obstacles for hockey goalie; support of partner; loss of puck; gained scores; indicator of 
successfulness (+/-). For hockey players of different roles expert marked out as technical tactic actions of first 
priority the following: for winger they are thrown in net pucks – 15%, gained in match scores– 15 %,  percentage 
of throws’ realization– 14 %.  For center forward: thrown in net pucks - Для 16%, gained scores– 14%, percentage 
of realization of throws in hockey net– 13 %. For backs: picking up of pucks– 10%, gained scores– 10 %, power 
techniques– 9 %, потери шайбы – 9 %,  repelled from net pucks– 9 %  

The prospects of further researches imply working out of model characteristics of technical tactic actions of 
different roles’ highly qualified hockey players as well as analysis of influence of personality’s psychological features 
on hockey players’ competition functioning.   
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STABILITY OF EQUILIBRIUM IN UPRIGHT STANCE AND VOLUNTARY MOTION CONTROL IN 
ATHLETES-SHOOTERS IN THE PROCESS OF READY POSITION AND TARGET SHOOTING 

Pryimakov A.A.1, Eider E. 1, Omelchuk E.V. 2 
Szczecin University, Poland1 

M.P. Dragomanov National Pedagogical University2 
 
Annotation. Purpose: consists in studying the relationships between the system of equilibrium regulation in upright 
stance and voluntary motion control in athletes-shooters during ready position and target shooting. Material: 19 highly 
skilled athletes specialized in pistol shooting were studied. Physiological and biomechanical characteristics of posture 
and voluntary motions were assessed by methods of stabilography, electromyography and tremorometry; besides, 
accuracy of target shooting was registered. Results: high degree of shooting accuracy dependence on posture somatic 
parameters has been revealed, of which the greatest impact upon the result is exerted by low-frequency vibrations of the 
body general centre of mass, subjected to voluntary control. Prognostic models of shooting accuracy dependence upon 
the character of posture regulation during ready position and the shot have been developed. Conclusions: obtained 
results reveal the mechanisms of functioning and interacting of two systems of management – posture and voluntary 
motion. Elaborated regression models permit to model and predict posture stability and shooting accuracy during ready 
position and the shot. 
Key words: orthograde posture, equilibrium, accuracy, relationships, athletes-shooters. 

 
Introduction1  
It is known that in the process of long-term adaptation to physical loads (PL) mechanisms of upright posture 

regulation are improved in athletes, and provide not only the high quality and reliability of equilibrium maintenance 
under extreme conditions of athletic activity but determine the quality and reliability of voluntary motion control to a 
great extent as well [8, 14, 16, 19, 20].   

System approach in biological studies has demonstrated that both posture regulation and voluntary motion 
control are realized by hierarchically organized functional systems (FS) with clearly defined final adaptive outcome of 
the activity of each system [1, 2, 8, 10]. Interaction of FS may be realized at different levels of each system [8]. It 
depends on the structural and functional organization of both the voluntary motion and assumed posture, which preceds 
it and interacts with it both at the stage of “afferent synthesis” and “decision making” [1, 9] and in the process of 
formation and realization of voluntary motion program [2, 3, 18]. However, interaction mechanisms of functional 
systems of upright posture regulation and voluntary motion control are rather insufficiently highlighted in the literature 
from system positions: that is, from position of their hierarchically organized component interactions and final adaptive 
results of each system [5, 10, 11]. Peculiarities of improvement of these interactions in the process of long-term 
adaptation to physical loads are insufficiently covered in the literature  as well.  

 The objective of this work consists in studying the relationships between the system of equilibrium regulation in 
upright stance and that of voluntary motion control in athletes-shooters during ready position and target shooting.  

Purpose,  tasks of the work, material and methods  
Methods of combined multiparameter registration of physiological and biomechanical characteristics of posture 

and voluntary motions including stabilography, electromyography, tremorometry, pulsometry, target shooting accuracy 
were used [8, 9, 12].  

Eighting highly skilled pistol shooterts participated in studies.  
Mechanisms of posture regulation were studied during equilibrium maintenance in three upright stances: the 

Romberg stance (posture 1), the common stance (posture 2) and complicated upright stances (postures 3-4) during ready 
position, just before and during target shooting.  

In one case the posture was complicated by four-time pistol lifting and holding in outstretched arm until fatigue 
(posture 3), whereas in the other – by upright stance maintenance with knee joint angle equal to 110ᵒ (posture 4). In 
both cases testing ended in apparent signs of fatigue due to isometric activity of the upper and the lower extremity 
muscles.  

During ready position and shot somatic and vegetative parameters of the posture and formed motion were 
synchronously registered along with calculation of energy expenditures. Accuracy of target shooting was recorded.  

Shifts of the body general centre of mass (GCM) while maintaining equilibrium in upright stance, tremor of the 
hand holding the pistol and accuracy of target shooting were considered as the parameters of the “final adaptive 
results”.  

Synchronous registration of somatic, vegetative and biomechanical indices followed by respective mathematical 
processing allowed to examine physiological mechanisms underlying interrelated activity of two systems of control, 
integrating for realization of the program of accuracy motion under various conditions. Methods of variance statistics 
including correlation, regression, dispersion, etc. methods of statistical analysis in STATISTICA system of Windows 
were applied for experimental material processing [4].  
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Results of the research  
The results of studies have demonstrated that pistol holding in outstretched arm in shooter’s specific stance 

insignificantly influences equilibrium stability: high equilibrium stability was observed in athletes both during 
convenient and specific posture of the shooter. Amplitude of high-frequency shifts of the body GCM varied from 0,6  
0,09 to 0,8  0.03 mm, whereas that of low-frequency – from 0,9   0,1 to 1,6  0,16 mm. Some somatic characteristics 
of the posture, activity of muscular and cardiovascular (CV) system showed significant changes both during ready 
position assumption and just before the shot.  

For instance, standing with pistol in outstretched arm in shooter’s specific posture while aiming was 
accompanied with significant increase of hand tremor amplitude relative to that in initial posture, and electric activity of 
brachioradial muscle (BRM), tendency to increase of electric activity of deltoid muscle (DM), enhancement of CV 
system activity and increased energy expenditures.  

Just before the shot the character of posture regulation and hand voluntary motion control during aiming 
appeared to change: decrease of the amplitude of slow high-amplitude shifts of the body GCM was observed in frontal 
and sagittal planes, whereas fast ones – in frontal plane; besides, an increase of the frequency of fast vibrations of the 
body GCM and decrease of slow ones in sagittal plane, tendency to reduction of heart rate (HR), tremor amplitude (TA) 
of hand holding the pistol and amplitude of electromyograms (EMG) of BRM and DM were noted.   

Coefficients of correlation (r) between somatic parameters of the posture varied during ready position from – 
0,44  0,03 to 0,738  0,0002, reflecting different interdependence of the upper extremity muscle functioning, 
vibrations of the body GCM and tremor of hand holding the pistol. It is noteworthy, that in this case the dependence of 
CV system functioning and energy expenditure on somatic parameters of posture stability was also manifested.  

Just before the shot interrelation between somatic parameters of the posture and their correlation with HR tended 
to enhance.  

Sustained static tension of the upper and the lower extremity muscles while holding pistol in outstretched arm in 
complicated stance (with knee joint angle equal to 110) induces more expressed shifts of the parameters of posture 
stability, muscular and cardiac activity, accelerates fatigue development and activates mechanisms of equilibrium 
correction in orthograde posture. The above is accompanied with synchronization of arm and the lower extremity 
vibrations, appearance of  spike discharges of motoneurons on EMG and increase of energy expenditures, which finds 
its manifestation in high degree of correlations between parameters.   

Improvement of the mechanisms of posture stability regulation and voluntary motion control in top level 
shooters is characterized by short-term decrease of EMG amplitude of deltoid and brachioradial muscles, tremor 
amplitude of hand holding the pistol and the main vibrations of the body GCM just before the shot.  

Insignificant decrease of HR may be observed in some shooters in specific posture at the moment preceding the 
shot. Despite the fact that direct voluntary control for discrete involuntary vibrations of the body GCM is not possible 
(as according to N.A.Bernstein (2) their regulation is realized with participation of rubrospinal level of motion control), 
mechanisms of tremor amplitude, the body GCM vibrations and HR decrease are indirectly activated by top level 
athletes.  

An artificial introduction of confounding factors (change of habitual posture, additional vestibular irritants, 
prolonged isometric regime of muscular activity) impairs the quality of posture regulation and is accompanied with 
increased energy expenditures and deterioration of shooting accuracy (Table 1).  

                                                                    Table 1 
Somatovegetative  indices and accuracy of shooting under different conditions of upright posture maintenance  
 

Indices Initial posture of 

shooter 

     

 Pistol holding until 

fatigue 

 Low stance maintenance 

until fatigue 

Х        ±м Х         ±м Х           ±м 

Tremor amplitude, mm 7,5        0,9 8,0        0,27 10,9        1,6 

Sagittal stabilogram ampl., 

mm 

1,6        0,1 1,78      0,14 4,76         0,57 

EMG of DM, mkV 321       20,0 382,9    25,0 513,0       53,3 

EMG of BRM, mkV 232       17,6 219,6    19,9 295,3      17,9 

EMG of QMT, mkV* 74.6      1,4 16,7      3,0 221,1      9,2 

EMG of GM, mkV 74.6      3,4 107,4     8,4 184,2      14,4 

HR, bt.min-1 92.8      1,7 102,4     2,5 111,2      3,2 
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Indices Initial posture of 

shooter 

     

 Pistol holding until 

fatigue 

 Low stance maintenance 

until fatigue 

Х        ±м Х         ±м Х           ±м 

Energy expenditure, kcal 4.2        0,2 4,45       0,12 5,15        0,12 

Shooting result (5 shots) 49.4     0,29 48,45     0,53 46,74      0,91 

*EMG of QMT = electromyogram of quadriceps muscle of thigh;  EMG of GM = electromyogram of gastrocnemius 
muscle.  

 
Despite the fact that confounding factors (prolonged pistol holding in outstretched arm and low stance until 

fatigue) decrease posture stability, increase and synchronize various vibrations of standing person, more fit athletes 
damp down these vibrations before the shot, preventing their “spreading” on the arm holding the pistol. Unfit athletes 
do not possess this capacity, therefore the shot is made in the face of decreased equilibrium stability, increased TA of 
arm, EMG of DM and BRM, HR and energy expenditures, which leads to impaired shooting accuracy.   

Correlation analysis has demonstrated that under complicated standing conditions (while holding pistol in 
outstretched arm until fatigue or keeping knee joint angle equal to 110), interaction of functional systems of posture 
stability control and accuracy of voluntary motion tends to increase.  

Analysis of interactions at the moment of ready position and just before the shot shows that control for posture 
stability, tremor vibrations of arm holding the pistol and HR at the moment preceding the shot, is dependent on the 
character of posture regulation during ready position (15-10 sec before the shot). This is evidenced by revealed high 
positive correlations, reflecting dependence of amplitude of the body GCM shifts, arm tremor, and EMG at the moment 
preceding the shot on respective indices registered during assuming ready position (Table 2).   

Table 2 
Interactions of somatic indices and HR of athletes-shooters, recorded just before the shot with analogous indices 

registered while assuming ready position 

Po
si

tio
n 

 Indices: 

 

Before the shot: 

tremor stabilogram EMG HR 

amplitude sag.А1* fr.F2 fr.А2 DM BRM 

 R  

 e 

 a 

 d 

 y 

  

 p 

 o 

 s.  

tremor frequency -0,725  -  - - -0,770 

amplitude 0,966  -  - - 0,921 

stabilogra

m 

sag.А1 - 0,605 - -0,617 - - 0,654 

sag.А2 - 0,685 - 0,630 - - - 

sag.F1 - 0,751 - - - - - 

fr. F2 - - -0,778 -   - 

EMG DM - -  - 0,878 0,898  

BRM  -  - 0,898 0,918 0,748 

     HR    -  0,748 0,789 

* Notes: sag. – sagittal, fr. – frontal, А1 – amplitude of high-frequency vibrations, А2 – amplitude of low-
frequency vibrations, F1 – frequency of low-amplitude vibrations, F2 – frequency of high-amplitude vibrations. 
 
Correlation analysis results indicate that the greater are the arm TA while assuming ready position, the body 

GCM vibrations, muscle electric activity and HR (10-15 sec before the shot), the higher are their meanings just before 
the shot and vice versa. Fit athletes tend to manifest more expressed capacity for reduction of these vibration amplitude 
and HR decrease before the shot.  

The less is the posture stability at the beginning of ready position, the more expressed are correctional 
reorganizations of posture just before the shot in athletes: high correlation interactions have been observed between 
amplitude of the body GCM and tremor while assuming ready position and the degree of their decrease just before the 
shot (r=0,913<0,01 and r=0,717<0,01, respectively), which is indicative of control on the basis of signals of negative 
feedback (2).  
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At the same time, deterioration of equilibrium stability in sagittal plane while assuming ready position activates 
compensatory responses aimed at decrease of amplitude (r=-0,677  0,008) and increase of frequency (r=0,736  0,003) 
of tremor, rise in frequency of the main vibrations of frontal stabilogram (r=0,6230,02) just before the shot. Increase of 
amplitude of the main vibrations of the body GCM in frontal plane while assuming ready position leads to decrease of 
amplitude of deltoid muscle EMG (r=-0,669 0,009) just before the shot.  

Analysis of regulation mechanisms of posture stability during ready position shows that programing of 
responses, which provide maximal accuracy of shooting in case of regular hindrances to posture maintenance, includes 
the development of efficient program anticipating posture reorganization, consisting in activation of motor units, 
stabilization of equilibrium and joint angle during ready position assumption and just before the shot, between the 
parameters of which and voluntary motion accuracy there exist high correlations.  

The findings demonstrate that arm tremor depending on EMG activity of DM during ready position exerts the 
greatest influence on accuracy of shooting: there exist strong negative linear dependences between arm TA, electric 
activity of DM and shooting accuracy – the higher are arm TA and electric activity of DM, the lower is the result of 
shooting.  

Presented in Fig.1 coefficients of correlation and determination, regression models reflect high dependence of 
the result of accuracy motion on posture somatic parameters recorded during ready position and just before the shot 
under ordinary and complicated conditions of standing: the higher is the amplitude of tremor, body GCM vibrations and 
electric activity of DM and BRM, the lower is the result of shooting, and vice versa.    

 

 
 
Fig.1. Coefficients of correlations and regression models reflecting association between accuracy of target shooting 

and posture somatic parameters, recorded during ready position (a) and just before the shot (b): r – coefficients of 
correlation; Y – result of shooting, points; X1 – tremor amplitude, mm; X2 – EMG of DM, mkV; X3 – EMG of BRM, 
mkV; X4 – amplitude of sagittal stabilogram, mm.  

 
Coefficients of pair and multiple correlations, determination and regression equations indicate that accuracy of 

voluntary motion is determined not only by partial contribution of individual parameters of examined system but their 
interaction as well, as a result of which there occurs dependence, different in the degree and the form from pair 
correlations, which is approximated rather precisely by means of multiple regression equations presented in the Figure.  

Discussion.  
Carried out studies have confirmed the findings of several authors indicating close association between the 

parameters of shooter’s upright posture stability and accuracy of target shooting [6, 7, 14-16]. Dependence of shooting 
accuracy on the peculiarities of cardiac activity has been also revealed, which corresponds to the results reported by 
several authors [6, 13].  

At the same time, conducted studies have specificated the mechanisms of posture regulation while assuming 
ready position and just before the shot as well as their associations providing optimum background conditions for 
realization of voluntary accurate motion – target shooting.  

For instance, it has been revealed that at the beginning of aiming the character of deviating posture regulation is 
manifested providing alteration of equilibrium stability control during the shot, depending on stability in ready position.  

Statistical processing of findings has revealed rather strong influence of individual somatic characteristics of 
posture and their interactions upon the mechanisms of accurate volitional motion control during ready position and 
target shooting. This is also indicative of close interrelation of regulation mechanisms of two systems of control: the 
system of upright posture stabilization and that of voluntary motion.  
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Analysis of coefficients of correlation, determination and regression equations, presented in Fig.1, demonstrates 
high degree of dependence of shooting accuracy on simultaneous interrelated impact of posture somatic parameters, of 
which the greatest influence on the result is exerted by relatively slow, low-frequency vibrations of the body GCM, 
 sequacious to voluntary control. Top level athletes have a knack for damping them down, manifesting higher 
quality of posture stability control  at the moment of accurate motion realization.  

On the basis of obtained results it is safe to conclude that formed program of realization of forthcoming accurate 
motion includes both standard parameters of posture and voluntary motion and the mechanisms of correcting their 
interaction when confounding factors and hindrances are acting, thus providing control of perturbation and deviation.   

As a result of the above, high accuracy during the shot is achieved in adapted athletes at well-timed (in 
accordance with created standard and the character of correctional inverse afference) preliminary posture reorganization 
– its stability and biomechanical parameters.  

During fatigue in less adapted to physical load athletes,  one may observe increase of amplitude and synchronism 
of vibrations of different body links in upright posture, loss of ability to damp down these vibrations, which are 
propagating to the barrel, thus deteriorating shooting quality the more, the higher are their amplitude and the degree of 
synchronization.  

The worse posture stability at the beginning of ready position, the more expressed are its correctional 
reorganizations just before the shot: the more decreased are the arm TA, the body GCM vibrations; besides the tendency 
to HR reduction is observed. The above reflects deviation control on the basis of negative feedback.  

Hence important tasks follow: a) elaboration of means and methods of posture stabilization during ready 
position, aimed at improvement of stability within equilibrium zone, decrease of amplitude of tremor, muscle electric 
activity, HR just before the shot; b) usage of prognostic models allowing to predict the system state, the character of 
posture control just before the shot and accuracy of voluntary motion realization on the basis of initial data. 

Conclusions.  

1.Obtained results reveal the mechanisms of functioning and interacting of two control systems – posture and 
voluntary motion.  

2.High degree of shooting accuracy dependence on simultaneous interacting impact of posture somatic 
parameters has been revealed, of which the greatest influence on the result is exerted by relatively slow, low-frequency 
vibrations of the body GCM, sequacious to voluntary control. 

3. Elaborated regression models permit to model and predict: 1) posture stability, the character of its regulation 
just before the shot depending on analogous parameters during ready position; 2) change of CV system activity at the 
moment of shot depending on posture stability, activity of muscles, tremor of arm holding the pistol during ready 
position and just before the shot; 3) accuracy of shooting depending on the character of posture regulation during ready 
position and the shot.  
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THE CHARACTERISTIC OF THE ENGINE QUALITIES OF THE STUDENTS OF TECHNICAL 
INSTITUTE OF III FUNCTIONAL HEALTH GROUP (SPECIAL MEDICAL GROUP) 

Prosvirina L.N.1, Kolokoltsev M.M. 1, Kolchanova M.A. 1, Cieslicka Miroslawa2, Stankiewicz Blazej2 
National Research Irkutsk State Technical University, Russia1 

Kazimierz Wielki University in Bydgoszcz, Poland2 
 
Annotation. Purpose: the study of the dynamics of engine qualities in the students of III functional health group 
(special medical group) dependent on age taking into account the frequency of occupations by physical culture for the 
correction of the program of their physical training. Material: the physical condition is evaluated among 467 students at 
the age from 18 to 21 year. Observation is carried out in the dynamics of the instruction of students at the university 
from 1 through 5 semesters. Results: installed age characteristics of physical readiness of students, depending on the 
frequency of physical training. It is shown that the passage to the single-time in the week occupations by physical 
culture reliably decreases their physical condition. The features of the dynamics of the physical fitness of students. 
Conclusions: monitoring the physical fitness of students can be considered as a factor in strengthening the pedagogical 
orientation of physical education of youth. Should pay particular attention to the development of motor abilities missing 
with appropriate exercise. Students are encouraged to use the self-study managed to maintain the required physical 
condition, as well as the mandatory maintenance of a diary of self-control. 
Keywords: student, university, physical, preparedness, monitoring, physical, culture. 

 
Introduction1  
Leading problem of the present time is protection of human health. Modern society puts health, psychological 

comfort, high workability and healthy reproduction of on one of first places. Without solution of these tasks stable 
economic and political development of country, as well as social and cultural prosperity, are impossible [5, 7, 8].  

Recent years attention to students’ health has been increasing and its is connected with society’s care of 
specialists’ physical condition, with trouble of their morbidity in process of professional training and resulting 
workability [1, 2, 4, 20]. Preservation of health of educational process’s participants is one of important problems of 
higher professional education and of different branches in medicine. Against this background, seeking of ways for 
health improvement and increase of workability; increase of functional abilities and adaptation to training of future 
highly qualified specialists also become rather important [3, 12].  

Many scientists regard physical education as significant factor I formation and rehabilitation of youth’s health [3, 
6]. In this case physical health is regarded as one of natural genetically programmed, non-medical and effective factors 
of youth’s health improvement [17, 18, 21].  

At present time at physical culture lessons more individual evaluation of students’ physical fitness is required, 
which would be the base of discipline “physical culture”. It will permit to clearly understand weak sides of development 
of students’ motion and functional abilities, to correct curriculums in HEEs and, thus, to weaken negative aspects of 
students’ adaptation to new educational environment [9]. 

Variety of deviations in health condition, different levels of physical fitness of students set special requirements 
to physical culture in special health groups (SHG), which imply more individual approach to physical exercises [10]. In 
this connection there appears a task of working out and foundation of differential approach to selection of optimal loads, 
considering motivations to self-perfection in interconnection with students’ psycho-emotional and motion specificities 
[7]. 

A number of authors [4, 5, 6, 8] note that it is necessary to control indicators of physical fitness as important 
component of children’s teenagers and youth’s health. In other countries this problem has been studied rather 
substantially [13, 14, 15, 16, 19]. However, characteristics of special health group students’ motion abilities have not 
been studied completely. 

Purpose, tasks of the work, material and methods  
The purpose of the work: characterize age dynamic of girl students of special health group, considering 

frequency of physical culture training, for correction of physical culture training program.  
Materials and methods: we tested 467 girl students (18-21 years old age) of National research Irkutsk state 

technical university, who were members of special health group (SHG). Our research was conducted in the course of 
girl students’ studying from 1st to 5th semester (01.10.2011, 01.05.2012, 01.10.2012, 01.05.2013, 01.11.2013). For 
evaluation of girls’ motion characteristics we used tests, worked out by All-Russia scientific-research institute of 
physical culture [11]. For evaluation of quickness we used test – 20 meters run (sec.); for strength and power 
endurance of girdle – hanging (sec.) and pressing ups (times); for speed endurance of muscles, bending torso, - torso 
rising (times); for flexibility – torso bending (cm); for dynamic strength of lower limbs – long jump from the spot (cm); 
for general endurance – 1000 meters run (minutes, sec.). Material was registered in special record of the research. By 
primary materials we formed computer data base; calculation of indicators was fulfilled with the help of applied 
programs «Statistica 6.0».  
                                                           
© Prosvirina L.N., Kolokoltsev M.M., Kolchanova M.A.,  

Cieslicka Miroslawa, Stankiewicz Blazej, 2015 
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We calculated mean arithmetic value of indicators (M), mean square deviation (s) and standard error (m). In our 
work we used parametrical methods of material’s processing, considering normal Gauss distribution of quantitative 
characteristics in all age groups. Estimation of confidence of mean values of independent samples was carried out with 
Student’s t- criterion. Differences between indicators with Р<0.05 were accepted as statistically confident.  

Results of the research  
Research during 5 semester permitted to determine that in test 20 meters from walking (see fig.1) there was 

improvement by the end of the research - from 3. 58±0. 04 to 3. 49±0. 04 sec.  (P<0. 05). 

 
Fig.1. Dynamic of indicators in test 20 meters run from walking  

  
In 19 years we registered improvement of this test result in 2, 3 and 4 semesters. With it, the best result was at 

the end of academic year of 2nd semester – 3. 36 ± 0. 03 sec. However, by fifth semester we noticed significant 
worsening up to 3. 58 ± 0. 06 sec. that approximately corresponds to 1st semester’s result. It, in our opinion, is 
connected with passing of 3rd year students to “once a week” trainings.  
 20 years old girl students showed confident positive changes of the indicator by the end of 3 rd semester; test 
result improved from 3. 64 ± 0. 04 sec. to 3. 45 ± 0. 05 (by 5. 2 %); by the end of 4 th semester – up to 3. 33 ± 0. 04 sec. 
(by 8.5%). Then there happens certain worsening of result up to 3. 43 ± 0. 03 sec., and its is, probably, is connected 
with organization of “once a week” trainings of physical culture. 
 In older group (21 years) we registered rather high increment of results in this test. By the end of 2nd semester it 
improved by 3. 5 % (from 3. 70 ± 0. 06 to 3. 57 ± 0. 04) and by 5 th semester – by  6. 2% (up to 3. 47 ± 0. 05 sec.). 
 In dynamic of general endurance (see fig.2) we did not determined positive results (test 1000 meter run). In our 
opinion it is connected with insufficient application of physical loads, oriented on development of this quality,  in 
physical culture trainings. 

 
 
 

Fig.2.. Dynamic of indicators in test 1000 meters run  
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In one of strength qualities (hanging on bent arms) we registered the most expressed positive dynamic of 
indicators, connected with frequency of physical culture trainings in HEE (see fig. 3).  

 
Fig.3. Dynamic of indicators in test “hanging on bent arms” 

  
As it is seen in the figure in all tested age groups there was increment of indicator by May 2013, when girls were 

2nd year students and attended physical culture lessons twice a week. With passing to “once a week” trainings and after 
summer vacations (testing in November 2013) we registered confident reduction of test results in all age groups.  
 Approximately the same dynamic of indicators was registered in other power test - pressing ups (see fig.4).  

 
Fig.4. Dynamic of indicators in test “pressing ups” 

 
 

In this test we registered confident increment of indicator in all tested ages, providing physical lessons were 
twice a week and reduction of results with passing to “once a week” lessons (P<0. 05), (for third year students). 
Worsening of characteristics was registered by 41. 9 % in age of 18 years old (from 25. 31 ± 0. 54 to 17. 83 ± 0. 58 
times) and by 18, 8 % in 19 years old age (from 24. 94 ± 0. 65 to 20. 99 ± 0. 65 times). In other ages reduction was not 
so significant - 9. 6-10. 8 %. 

 In test “torso rising” during 30 seconds (see fig.5) we did not register positive dynamic in indicators. In our 
opinion the reason is weak condition of abdomen muscles, connected with insufficient using of appropriate exercises in 
discipline “physical culture”.  
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Fig.5. Dynamic of indicators in test “Torso rising during 30 seconds”  
  
Graphs, illustrating flexibility are given in fig. 6 and 7.  

 
 

Fig.6. Dynamic of indicators in test “Forward bending”  
 
In these figures it is seen that in every age group there is confident dynamic: from first testing (October 2001) to 

May 2013 (when there were “twice a week” lessons. With passing to “once a week” lessons flexibility shows expressive 
dynamic of worsening in all age groups. With it, the highest reduction was registered in age 20 and 21 years old. It 
confidently reduced (P<0. 05) in test “forward bending” in age 20 years old by 26. 2 %, and in 21 years old age –35. 
9%. In test “backward bending” from lying on abdomen position – by 19.5 and 24. 4 % (accordingly).  

 
 

Fig.7. Dynamic of indicators in test “Backward bending from lying on abdomen position”.  
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Dynamic of strength of lower limbs’ muscles in test “long jump from the spot” is given in fig.8.  

 
Fig.8. Dynamic of indicators in test “Long jump from the spot”  

  
 

 
We did not determine confident differences between indicators of all age girls with their testing in different 

dates. It can witness about insufficient effectiveness of used motion loads on lower limbs’ muscles.  
Conclusions:  
1. Observation over age dynamic of physical fitness of special health group’s girl students during 5 semesters 

permitted to determine positive dynamic in 5 from 8 motion tests by 5th semester (with “twice a week” physical culture 
lessons). We did not register positive changes in general endurance of organism (100 meters’ run), torso muscles’ 
strength (test “torso rising during 30 seconds” and lower limbs (test “long jump from the spot”).  

2. With passing to “once a week” physical culture lessons (from 5th semester) in all 8 tests we registered 
confident worsening of motion characteristics.  

3. Monitoring of girl students’ physical fitness can be regarded as a factor of increase of youth physical 
education’s pedagogical orientation. The received results permitted to correct academic process; in particular to pay 
special attention to development of weak motion qualities with the help of appropriate physical exercises. Besides, with 
passing to “once a week” lessons it is recommended to use controlled independent trainings for maintaining of required 
physical condition with compulsory records in diary of self-control.  
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LAW ENFORCERS RECOGNITION LEVEL EMERGING THREATS BASED ON PHYSICAL 
APPEARANCE AND BEHAVIOR SIGNS THE ENEMY 

Radzievskiy R.M., Plisko V.I. 
Chernigov National Pedagogical University 

 
Annotation. Purpose: examine the effectiveness of the training method of differential approach to the choice of means 
of influence on the action of law enforcers opponent with different levels of aggressiveness. Material: the experiment 
involved 15 students of the Kyiv National Academy of Internal Affairs and the 15 employees of the State Guard of 
Ukraine. Results: presented curriculum for special physical and tactical training. The program details the conceptual 
apparatus of THREATS and DANGERS manifestations of different levels of aggressiveness opponent (case analysis of 
its motor behavior). The study participants underwent 7 day course focused training. The basis of the course is an 
advanced theoretical base. The base is aimed at developing knowledge and skills of employees in determining the level 
of danger. Including threats from testing and modeling episodes of extreme situations the options cadets. Conclusions: 
In the simulated collision situations with aggressive opponent to the students significantly improved the adequacy of the 
response to the threat of execution time and within the legal grounds. Recognition was determined by the level of 
aggressiveness manifest manners enemy, his emotions, motivation, motor behavior, positional arrangement for 2 - 3 
seconds. The program contributed to the development of qualities: attention, orientation, perception, motor lead. 
Keywords: law enforcement, enemy, choice of actions, motor behavior, aggression, danger, threat. 

 
Introduction1  
Analysis of law officers’ functioning in condition of fight with adversary showed their relatively weak fitness for 

such situation. Rather often wrong decisions, incomplete understanding of situation, in respect to different levels of 
threat result, in law officers’ inadequate response that, in its turn, leads to problem of uncompleted conflict.   

As a result law officer are often wounded, receive different traumas or, on the contrary, are brought to justice for 
exceeding limits of physical influence, resulting in legal consequences. The mentioned by us problem shows at 
importance of its decision because it concerns law officers’ resistance to different dangers.  

In the course of our research we found the problem of weak self-identification by law officers in such situations 
and the sense of this problem is that physical education and special-tactic academic programs do not include such 
directions as mastering of knowledge and skills in recognition of threats, dangers by a number of behavior, external 
motion signs of adversary.   

Analysis of works, fulfilled by specialists in professional training of law officers showed their one-side approach 
to solution of studied problems. For example, in field of special physical training they are regarded in respect of 
development of own special, physical and mental qualities, without training of skills in perception and evaluation of 
external threats and dangers (Anufriyev M.I., Babenko V.G. [9], Bondarenko V.V. [13], Bulachek V.R. [6], Butov S. 
Ye., Viniarchuk I.S., Gida O.F. [8], Yosypiv Yu.R., Zakorko I.P. [10], Popov O.V., Reshko S.M., Yanko I.V., Belur J. 
и соавторы [21], Dean G. et al. [22], Heinonen A. et al. [25], Royds D. [26], Ryan B.J. [27], Semukhina O. [28], 
Thomassen G. [29], Walker S. [30]). 

In the same way psychologists (Shoygu Yu.S. [7], Gurenkova T.N., Smirnov B.A., Dolgopolova Ye.V. [11], 
Yevsiukov O.P. [12], Liefterov O.V. [14]) do not give any estimation of motion responses to danger. Like jurists 
(Artamanova G.K. [15], Kartashov V.N. [16], Kazakov Yu.N. [17], Derkach A.A., Zazykin V.G. [18], Dmytrenko I.A. 
[19], Atrekozov V.G. [20]; Dean G., Fahsing I.A., Gottschalk P. [23]; Glomseth R., Gottschalk P., Solli-Sæther H. 
[24]), give recommendations for already happened situations in compliance with clauses of criminal code.  

At the same time the moment of fight with armed (aggressive) adversary is still important for law officer, 
especially his ability to very quickly (during 2-3 seconds) evaluate situation and take decision what to do. Also it is 
important to timely respond to adversary with minimal risk for himself and other people, functioning in legal field.  

The mentioned requirements can be defined as insufficiently solved problem. That is why it requires new 
approaches to working out of more perfect methodic for law officers’ professional training.  

Purpose, tasks of the work, material and methods  
The purpose of this article is to analyze law officers’ functioning in choosing adequate to danger or threat means.  
The tasks:  
1. Studying, analyzing and widening of theoretical part of law officers’ training for different conditions, 

connected with threats and danger.  
2. To experimentally ground effectiveness of training for determination of threats’ motion signs.  
Main experiment was carried out with cadets (n – 30 человек) of Kyiv National academy of home affairs as well 

as with military officers of Governmental security of Ukraine (Kyiv).  For testing of data, received in theoretical part we 
used pedagogic testing and simulation of extreme situation by method of scientific experiment. 

Mathematical processing of results of the research permitted to determine a number of indicators, which 
facilitate strengthening of law officers’ fitness.  
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Results of the research  
Training of cadets for positive solution of conflict situations with aggressive adversary requires knowledge about 

their typical character, multiplicity of variants, conditions, with which they can meet in reality. And in compliance with 
virtual situation cadets shall be able to compare own abilities to fulfill tasks in conditions of different threats.  So it was 
necessary to form ability to determine the level of sudden threat as quick as possible and adequately respond to it.  

Manifestation of sudden threat usually takes from 1 to 3 seconds. It is difficult to train law officers to adequately 
respond to such threat during so short period and to form their appropriate skills. Every non standard situation has own 
specific signs of threat. It is necessary to determine these signs by adversary’s behavior or movements and create 
general algorithm with certain deviations with certain parameters. Training process shall not be reduced to seeking of 
regularities and their determination shall be realized by typical signs of one or another threat considering sense of time.   

In working out of modern methodic the newest is formation of skills to determine one or another threat in 
minimal time with simultaneous responding to it [1].  

It should be realized that this methodic does not include threats of natural disasters, fires and so on.  In this 
methodic only subject-to-subject functioning is regarded. With it one should differentiate defense of law officer’s safety 
and defense of human right of a person with, whom law officer comes in contact, fulfilling his duties.  

Special course of cadets’ training to realize threat or danger is conducted in compliance with corrected program 
in several stages: 1) mastering of theory; 2) formation of ability to percept situation in the whole; 3) formation of 
knowledge about motion behavior and other signs of adversary; 4) choosing of actions in conditions of simulated 
situations. To effectively act in practice it is necessary, first of all, to open sense of main variants of actions, their 
characteristics [5]. We understand general idea in the following way:  

Movements are purposeful and forced manifestation of human motion functioning, conditioned by fulfillment of 
certain tasks depending on purposes and environment;  

Motion functioning – is level of manifestation of motion abilities and skills; 
Sense-situational task – is mentally realized and consciously taken decision about fulfillment of purposeful 

movements in compliance with situation, considering safety of these movements and their efficiency and legal 
character;  

Motion task – is requirement to fulfill certain movements with pre-set bio-mechanical characteristics for 
achievement of target;  

Situational action – is manifestation of sense and motion functioning of a person, directed to seeking of solution 
of certain situational task;  

Control – (informational-psychological structure) is ensured by such functional activity of nervous system, 
which results in formation of person’s motive and target of action. On the base of processing of information about 
environment operative image of action is constructed (conceptual model), decision is taken, check up of results and 
correction of functioning is fulfilled.  

Threat shall be understood as such behavior of adversary, which, by its characteristics, can bring potential or 
direct risk for health and life of law officers and other people. 

To determine actions by level of threat, level of danger and conditions of their appearing it is necessary to base 
on general definitions.  

Manifestations of levels of threat are as follows: obvious, potential, hidden, spontaneous, absence of threat.  
Obvious threat – is registered adversary’s physical actions directed against law officer or other person (including 

action, which can result in irreversible after effects).  
Potential threat – is demonstrative aggressive behavior of armed (not armed) adversary without attempts to 

realize threat in practice. But in case of non-professional behavior of law officer this threat can become obvious (come 
in previous rank).  

Hidden threat: with general tension in subject’s behavior aggressiveness is not visible, flexibility is possible. But 
in specific conditions risk of attack is not excluded.  

Indirect threat behavior and actions are not aggressive, but with it they are not controlled. Confusion can be 
caused by appearing of law officer.  Avoiding from contact with law officer is possible.  

Spontaneous threat – is uncontrolled behavior of some group, which can cause violation of public order.  
Absence of threat is character of situational events between law officers and people, who manifest no threat 

(though situation is tensed).  
Levels of danger are as following: high, middle, low and absence of danger.  
High level: situational actions with high dynamic, oriented on traumatizing of vital human organs.  
Middle level: physical actions, which can result in serious damage of functionally important human organs.  
Low level: physical efforts as a response to external counter action and which can not damage human organs or 

parts of body.  
Absence of danger: in conditions of tensed situation there are no pre conditions to any physical actions or 

counter actions.  
Besides, the trainees were offered main characteristics of preparatory and attacking actions, as well as their 

analysis:  
- Kinds of actions: attacks, counter actions, hidden-aggressive, provoked, neutral.  
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- Attacks: initial aggressive physical actions with application of different objects, with clear amplitude of 
movements and which are directed to damaging of certain target.  

- Counter actions: physical resistance with different amplitude of movements, with the help and without help of 
objects in response to actions of “irritator”.  

- Hidden-aggressive actions, with which amplitude of actions does not point at any aggressiveness. But in 
favorable conditions of situation there can appear aggressive action directed to achievement of target.  

- Provoked actions are motion response to behavior of “irritator” with inadequate manners.  
- Neutral actions: actions with character of expectation without any aggressiveness (though in tensed situation).  
Means of attack: actions with clear amplitude of movements (straight, from side, from back); actions with hidden 

amplitude of actions (straight, from side, from back); with different objects and different angles of attack.  
Characteristics of attack with clear amplitude of movements are the following: preparatory actions; movements 

with object (weapon); angle and direction of trajectory of threatening movement by temp, speed, inadequacy, 
purposefulness. Attack can be from the spot, in walking, frontal or from back, from side. With it direction of 
adversary’s motion can be different.  

Characteristics of attacking movements with hidden amplitude: preparatory movements do ot show possible 
attack, presence of any object in hand or its seizing is not visible, distance to targe6t can be rather short. Movements are 
fulfilled mainly from the spot in one direction.  

After familiarizing with general conceptions on this topic the trainees shall enlarge knowledge on specificity of 
actions’ manifestation, their determination, purposefulness, their legal limits and responsibility. It will permit to 
evaluate actions themselves in differentiated way.   

Constructions of diagrams – models significantly deepen sense order of threats and dangers. It significantly 
enriches theoretical part of special training course.  

For holistic perception of actions in extreme conditions the trainees were offered schematic models, their variant 
by levels of threat, danger, by means of their realization (see figs. 1, 2).  

Analysis of every component in the proposed diagrams give trainees better understanding of interconnections 
between behavioral characteristics, environment and situational conditions, in compliance with danger’s or threat’s 
level.  

One of methods of threat’s (danger) recognition by law officer is his ability to percept situation. In its base there 
is working out of certain skills.   

Perception of situation is an informational-analytical process, in which system of analyzers and receptors of a 
person play important role. Such qualities as attention and power of observation help to manifestation of threat even 
during 1 second. It permits to timely respond to direct threat. With sudden situational threat visual analyzer restricts 
perception of space; all attention is directed to danger. It substantially hinders from objective and tactic analysis of 
situation. Adaptation (habit) can be formed in conditions of constant trainings, in which formation of skills goes 
simultaneously with analysis of threat’s level and environment.  

It pre conditions further actions of law officer. It is purposeful to train visual analyzer without using of other 
analyzers (in such conditions visual resource increases). In practice, in conditions of darkness or twilight healing 
analyzer is engaged to larger extent. . With developed (trained) hearing analyzer there is opportunity to distinguish kind 
of arm, with which shot was fulfilled, or other sounds (resembling shots).  

Undoubtedly, positive result is achieved with ability to be ahead of adversary, resulted from recognition of threat 
[3]. For this purpose one shall have knowledge about adversary’s behavior and act selectively (in the frames of legal 
field). Acquiring of knowledge of main space-time motion parameters, characteristics and manner of adversary’s 
behavior will permit to accentuate attention on development of qualities, which can ensure motion domination. The 
acquired motion skills permit to quicker orient in situation by time, to recognize obstacles and prognosticate actions. 
With respect to adversary’s actions behavior can be: motivational, aggressive, forcing, defensive, expressive. In 
specialists’ opinion, there can be no previously planned crimes without motives. But by mentality not every person is 
able to shoot and kill other person [3]. 
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Fig.1 Variants if levels of threat and danger according to situations  
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Fig.2. Determination of legal after effects in conditions of danger of different levels  
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Training based on simulation of situations is a complex process, which stipulates coordination, accordance of 
actions of all participants. Purpose of simulation shall be compulsory determined. General tasks are set in compliance 
with this purpose. Then specific functional tasks for every participant are formulated. It should be noted that even 
insignificant deviation from actual actions’ or behavioral criteria (which are simulated) can prevent from achieving of 
purpose. After simulation of situational episode brief conclusions about achievement of purpose are made. Simulation 
of situational episodes it is purposeful to conduct in conditions of different threats; it is necessary to create sudden 
situations with aggressiveness of different level. With it all participants shall not be previously informed about 
following actions. It can be simultaneous demonstration of situational episode. Besides, changes, in case of trainee’s 
untimely actions, are possible. I.e. there is free transition to other motion action, manners and so on. With simulation of 
situations it is necessary to avoid excessive fantasy. For simulation situations, which happened in reality, can be used 
[2]. 

After seven days special training course we conducted experiment, in which 30 persons participated (control 
group - CG) and 30 persons – experimental group (EG). The participants were in equal conditions: during period of 
testing every of them was put three questions. The questions were not repeated; participants had no opportunity to know 
them beforehand. In total we prepared 90 questions, equal for both groups.  With it we used method of pedagogic 
testing [3]. 

Simulation of episodes of sudden extreme situations took place in gyms and conference halls. We chose 10 
episodes. All they were unknown for participants. Every participant took part only in one episode. With simulation w 
used method of scientific experiment [4].For example: situations simulated behind curtains. With its opening participant 
appears. In front of him a person lies; the second bent over him, the third runs away. Participant is offered maximum 3 
sec. for solution of this task.    

In other case, by composed previously scenario-dialogue (violator and his victim) conflict was played. Deviation 
from scenario was admitted and at some moment play became “free”. But it continued without application of physical 
force. At the height of dialogue the third party intervened – law officer, who arrived at the place of event. “Victim” 
obeyed orders of law officer. Behavior of violator was of chaotic character. Participant had to pass situation into 
peaceful manner. We evaluated: sureness of behavior; tone of speech; tactic techniques; creative approach to the 
solution of problem (initiative); manner of movements; application of improvised means, position. All ready made 
combinations of actions started suddenly for participants and order of positions’ demonstration was rather variable. 
With it participant of experiment (or other persons) had to timely respond to the moment of appearing of potential or 
direct threat. Further progressing of situation was stopped by one of experts.  

At the same time trainees put brief characteristics to own actions from the point of adequacy in respect to 
manifested threat. Criteria of task’s fulfillment were: time for perception of situation and threat; time for taking 
decision; time for taking certain position; correctness of respond to threats; own actions and actions, which could result 
in certain legal after effects.    

Evaluation of correctness of perception and adequacy of analysis was carried out by commission of three 
experts: two specialists in physical training and tactics and specialists lawyer.  Evaluation system includes: 1. Adequacy 
of actions for taking decision and level of threat; 2. Time of execution; 3. Evaluation of actions in respect to degree of 
threat; 4. Positional location;, preventing from aggressive adversary’s actions, readiness for actions, own safety.; 5. 
Legal characteristic of every certain moment: what threat can appear in respect to legal field.  
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Table 1  
Level of adequacy of law officers’ respond to threats  

Tasks 

Adequacy 
(correctness) 

of motion 
behavior 

Confidence 

Emotions 
manners of 

behavior and so 
on. 

Confidence  Legal after 
effects  Confidence 

CG 
(n=30

), 
Х± m 

EG 
(n=30
), Х± 

m 

t Р 

CG 
(n=30

),  
Х± m 

EG 
(n=30), 
Х± m 

t Р 

CG 
(n=30

), 
Х± m 

EG 
(n=30

), 
Х± m 

t Р 

Testing 

(90question

s) 

13.5± 

0.64 

64.8± 

0.98 

43.82

9 

<0.00

1 

6.3± 

0.28 

53.1±1.

3 

35.1

9 

<0.00

1 

35.1± 

0.92 

54.9± 

1.1 
3.81 

<0.00

1 

Actions in 

simulation 

of extreme 

situation 

(30 

episodes) 

6.9± 

0.35 

20.1± 

0.68 

17.26

0 

<0.00

1 

3.6± 

0.26 

19.2±0.

57 

24.9

0 

<0.00

1 

12.9± 

0.39 

19.5± 

0.71 

8.14

8 

<0.00

1 

 
Effectiveness of tasks’ solution by EG members in respect to CG is given in table 1.  
It should be noted that 10% of participants from EG were not in time with fulfillment of tasks, while in CG – 

40%.  
Discussion  
The worked out by us methodic is a new project in professional training. Scientific novelty is that for the first 

time we used new algorithm of law officers’ training, for formation of knowledge and skills in practical functioning in 
extreme situations. We proved experimentally effectiveness of actions in time, recognition and perception of threat, 
choosing of actions and responding to danger.   

In experimental group perception time of threat from the moment of its appearing was in average 1.5-2 sec. Time 
for taking decision - 1-1.5 sec. Time of taking position coincides with time of taking decision and is approximately 1-2 
sec. In CG time range was wider – from У КГ 1 to 7 sec. It witnesses about different perception of threatening actions. 
Some trainees showed certain delay in perceiving of actions’ combinations and evaluation. Tim for determination of 
situation was delayed or excessively accelerated. Such response was registered because of seeking of threat’s degree or 
as too early in respect to event itself (taking position).  In experiment it was noted that with every following 
participation in demonstration of motion and behavioral combinations most of trainees improved their indicators by all 
items. So, method of fulfillment of experiment, selection of means were approximated to academic process.  If during 
fulfillment of first two-three tasks in EG indicators of effectiveness were 60-65%, in second – (CG) 20 - 23%, then by 
the end of all tasks indicators significantly improved. Adaptation of participants to experiment’s conditions also played 
important role. At the beginning of test we observed certain psychological tension and there was a trend to reduction of 
indicators.  

Results of the research are in accordance with experts’ opinion (V.V. Bondarenko, Yu.V. Denisenko, L.N. 
Kucheriaviy).    

Conclusions:  
Our researches showed that effectiveness of cadets’ training to special physical and tactic fitness increases 

significantly with purposeful formation of knowledge and skills in recognitions of different by level threats. At first 
stage of training cadets (law officers) had to master knowledge about gradations of different situations (typical and not 
standard), moments of threats’ appearing, their consequences, in determination of differentiating factors. Then the 
mastered knowledge is trained to level of skills. I.e. for short time (in seconds) threat and its after effects are 
determined. After it, it is necessary to master variants of responding to different threats’ manifestations. At second stage 
of training some cadets simulate different levels of threat and other – respond to them. At third stage sudden threat is 
simulated, to which it is necessary to adequately respond. Fulfillment is restricted by time. 

It was determined that in process of simulated situations of conflict with aggressive adversary cadets 
substantially increased adequacy of responding to appeared threat during fulfillment (within legal frames). Recognition 
of aggressiveness level was determined by manifested manners of adversary, his emotions, motivations, motion 
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behavior during 2-3 seconds. Development of attention, ability to orient, to perceive, to be ahead in actions is also 
important.  
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PROFESSIONAL PORTRAIT OF FUTURE INSTRUCTORS FOR PHYSICAL EDUCATION OF 
PRESCHOOL 

Semanychyn T.M., Popel’ S.L. 
Prikarpatskiy National University 

 
Annotation. Purpose: identify the degree of readiness of students to conduct valeological activity in preschool 
educational institutions. The objective of the study was to identify the relationship between educational level and health 
education and readiness of students to valeological activities. Material: in the experiment took part 550 students. 
Results: the survey allowed to establish pedagogical assumptions that characterize the training of students. This will 
include valeological activity for the formation of their own culture valeological children. It is shown that students’ 
valeological culture is a prerequisite for the effective functioning of the system in pre-secondary institutions. It is noted 
that the training of students of the Faculty of Physical Education and Sports to valeological activity is low. Conclusions: 
studies have shown that only 11.7% of the students have been trained and have the necessary knowledge and practical 
skills. 
Keywords: physical education, valeology, culture, children, instructor. 

 
   Introduction1  

After I.I. Brekhman’s [9] introducing of term “valueology as science about health” many specialists try to 
carry out valueology activity among wide strata of population [5, 10, 12]. With it they pay special attention to children. 
Recent time valueology knowledge has become integral part of training of highly qualified specialists in system of 
physical education [8]. Cultivation of students’ valueology culture is a core and , at the same time,  a determining 
condition of effective functioning of such system in children educational establishments (CEE).  

Valueology orientation of modern education in Ukraine, oriented on a person as the highest value of social 
being regards him (her) as a subject of cognition, communication and creativity. That is why it is so important to create 
conditions, in which person would take position of “creator” of own personality in constantly varying modern social 
environment [11].   

The problems connected with formation of valueology culture were elucidated in works of many scientists [1, 
3, 6]. Considering their results we can say that training of students at physical culture and sports faculty to valueology 
functioning corresponds to realization of their own creative potential.  

Nowadays term “valueology culture” is interpreted in different ways. It is often is understood as:  
– system of knowledge and ideas, on the base of which health related human functioning is constructed and 

regulated [7]; 
– high level of ecological thinking, its orientation on HLS, ability to quickly change manner of actions in 

compliance with new conditions of environment[8]; 
– special quality, which characterizes measure of certain social role for correspondence of individual’s 

qualities to social standards, which id required for self determination of valueology activity’s subject [1]; 
– one of aspects and, at the same time, axiological potential of personality, who takes position of “creator” of 

own somatic health in condition of modern social environment [3, 7]; 
– humanistic orientation of modern valueology education in Ukraine with its orientation on a person as the 

highest value of social being and regards him (her) as a subject of cognition, communication and creativity [11]; 
– social-psychological setting for non-traditional solution of contradictions of objective reality, connected with 

practicing of HLS [13]; 
– integrating and synthetic quality, characterizing the measure of personality’s potentials for creative 

valueology functioning [2, 4]; 
– integral personality’s quality, expressed in relation (position, orientation) of a person to own health [15-17]; 
– combination of real potentials, skills for practicing of HLS, which determine level of valueology education 

[5, 18-21]. 
From medical point of view valueology culture or culture of health is a part of general culture and is a 

reasonable system of actions and relations to own health and health of other people, i.e. ability to live not injuring own 
organism but benefiting it [14]. With it scientists mention that health culture implies not simple “collecting” of useful 
recommendations but active application of them in everyday practice.  

Valueology culture implies also ability to propagate valueology knowledge. Pedagogues shall cultivate firm 
motivation for health and healthy life style (HLS) starting from pre school age (with the help of academic programs, 
pedagogic work with parents, with own example in everyday communication).  

Thus, it is evident that it is necessary to have interconnection between educational and health related directions 
in pre school educational establishments. Such interconnection can be ensured by readiness of modern student and 
future instructor of physical culture in CEE for valueology functioning on the base of system of valueology knowledge, 
which forms certain level of valueology culture.  
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Purpose, tasks of the work, material and methods  
The purpose of the work is to determine the level of readiness of physical culture and sports faculty for 

valueology functioning.  
The main tasks of the research were analysis of scientific literature on theoretical principles of physical culture 

instructors’ training and carry out questioning of students, devoted their readiness for valueology functioning.   
The methods and organization of the research. Modern status of training of future physical culture instructors 

of pre school children for valueology functioning was studied by us with the help of empiric methods, i.e. questioning 
of 550 HEE students of Ukraine.  

The questionnaire had several parts, concerning presence and development of own resources, facilitating 
formation of valueology culture, strategy and skills in prevention from HLS violation, knowledge of professional 
valueology culture’s structure, its cognitive development, acquiring of personal professional knowledge and creation of 
functional behavior’s strategy.  Such construction of questionnaire permits to more completely evaluate problems and 
disadvantages in theoretical and methodic valueology preparation of future physical culture instructors of pre school 
educational establishments.  

Evaluation was fulfilled by 5-points’ scale. All results were processed by methods of parametrical statistics 
with the help of “Statistika 5” programs. 

Results of the research. Discussion. 
Characteristics of valueology knowledge are given in table 1. Results of analysis showed that most of the 

questioned students (86.7%) have no oriented understanding of own resources, which would facilitate formation of pre 
school children’s HLS.  

Table 1 
Characteristics of knowledge and skills  of 3rd -0 5th year students of physical education and sports faculty in 

sphere of valueology culture (n=550, %) 
Characteristics of knowledge and skills in sphere of valueology culture 

Д

а С к о р е е д а ,  ч е м н е т Н е  м о г у  с к а з а т ь С к о р е е н е т 

н

е т 

+2 +1 0 –1 –2 

Available personal resources, facilitating formation of valueology culture  2.1 6.8 72.3 10.9 7.9 

Development of personal resources facilitating formation of valueology 

culture  

6.9 12.1 69.3 5.7 6.0 

Development of strategy and behavior for prevention of HLS violations  2.0 16.5 36.8 19.3 25,4 

Structure of professional valueology culture. 

1. Cognitive development  3.0 8.1 60.5 12.0 16.9 

2. Development of personal professional resources 4.6 10,3 20.1 40.4 2.6 

3. Development of strategy of functional behavior and skills  10.2 12.5 30.3 30.6 1..4 

 
Question “Do you have own ready system of values, targets and settings in sphere of HLS?” positive answer 

was given only by 14.2 % of the questioned; “cannot answer” – by 53.4 %: “don’t have” – by 32.4%. With it, it was 
determined that 66.9% students are not able to communicate with children professionally; 43.2% do not know how to 
solve their life problems; 77.9% – cannot evaluate situations in children collective and cannot use own professional 
potentials to control such situations. In our opinion this can be explained by quantity of negative points (92.3%), 
received by students for their answer to question: “Do you understand behavior of children, render them psychological 
and social support?”  

Low level of valueology fitness of future specialists in pre school physical education is also proved by data 
about development of personal resources, facilitating formation of valueology culture. More than half (56.1%) of 
respondents have no personal resources, facilitating determination of own mistakes in HLS practicing; 45.6% points at 
inability to adequately evaluate problem situations and solve life problems; 68.8% cannot change themselves and their 
life; nearly one third (32.3%) cannot control own behavior and 55.2%  are not able to listen to children.  

The latter is explained by the fact that more than 2/3 of students are not able to express own feelings and take 
decisions on psychological-social children’s support.  

Such status of students’ valueology training reflects in certain way on their ability to work out strategy and 
behavioral skills for prevention of HLS violations. It was determined that 72.3%  cannot take decisions on overcoming 
of harmful habits, while 45.3%  do not take such habits as harmful at all. With it only 30.2% of students can evaluate 
social situation and feel responsibility for own behavior; 34.7% can defend own rights and personal space. Insignificant 
part of students (24.2%) can defend own “Self”, are able for self-support and support. Most students (76.3%) cannot 
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avoid situations, connected with taking harmful substances and other forms of destructive behavior. However 98.6% of 
respondent mentioned about ability for non conflict effective communication, including with pedagogues.  

Thus, we received answers to three blocks of questions, which touched on characteristics of knowledge and 
skills in sphere of valueology culture and these answers point at insufficient students’ knowledge, at demand in 
acquiring of such knowledge for successful future professional functioning.  

Correction of situation, which exists in this problem, can imply correction of evaluation points with answering 
on cognitive structure of students’ professional valueology education.  It was found that holistic idea about processes 
and phenomena, which occur in nature, only 46.8% of students have. From them 91.2% understand potentials of 
modern scientific methods of cognition of nature. However, only 12.4% know these methods and are able to apply them 
in professional functioning. Only 30.1% have some knowledge about main mental functions of a child, but 78.9% have 
knowledge about main human mental functions. So, knowledge of children’s psychology requires more attention from 
the side of pedagogues to students, who are taught to practice valueology activity in pre school educational 
establishments. Data, concerning development of personal professional resources, were also interesting: 41.1% of 
students have skills in analysis of educational situations. Only 23.4% of them know general philosophical laws of 
culture of thinking; 26.9% can express results of educational, scientific and pedagogic functioning both in oral and 
written forms. Only 37.2 of respondents know national specificities of everyday life, family and family education and 
can use their knowledge in work. Only one third (33.1%) of students think that they have high level of personal health 
and only 11.7% can feel responsibility for health and life of other people. All these, undoubtedly influence on 
development of strategy of students’ functional behavior and skills in mastering of own valueology culture. Positive 
answer to question: “Do you know and apply modern methods of scientific cognition?” was given only by 25.3% from 
them, while only 10.4% of respondents know the principles of organizational-sociological researches. Nearly half 
(48.7%) of positive answers were received to question: “Do you have means and methods of pedagogic influence on 
personality?”, with it only 24.6% from them have knowledge of general and individual features of child’s mentality; 
22.1% – use in pedagogic process knowledge of main biological processes, mechanisms, phenomena and etc.  

It should be noted that only 25.3% of respondents consider themselves to be ready for re-evaluation of 
experience, accumulated by science and social practice in sphere of children’s physical education in pre school 
educational establishments. The most troublesome are students’ answers to such challenges of modern system of pre-
school education as usage of modern informational educational technologies (only 12.3% of positive answers), 
knowledge of modern psychological methodic of correction of child’s psycho-emotional state (8.9%), ability to 
diagnose temper and character of a child (3.4%), ability to compose psychological characteristic of a child (6.6%), to 
personally determine the nearest prospects of a child (5.9%), determination of psychological climate of children’s group 
(9.2%) and sociological; status of a child in group (7.1%). Not less troublesome is inability in 63.2% of cases to 
determine type of family relations and type of family education. Only 18.6% of students can carry out work on 
prevention from family conflicts. With it, it is no surprising that very little part (3.1%) of students can compose 
programs for correction of children’s behavior in family. However, rather significant percentage (47.2%) of students 
can practically apply knowledge and skills in pedagogic influence on older sociological strata of people. Such status of 
valueology problem requires integrated program of continuous valueology education for receiving by students both 
general and basic valueology competences.  

Formation of modern strategy of students’ functional behavior and skills for formation of own valueology 
culture is called for also by very low percentage of positive answers to question about ability to create safe and friendly 
atmosphere in children’s collective (9.5 %), to bring knowledge “between lines”, i.e. use non-verbal component of 
communication (14.2 %), have knowledge of children’s styles and methods of material’s mastering and great stock of 
different forms of teaching functioning (4.7 %), are satisfied with work with children and enjoy with it (16.5 %). 

Analysis of answers to questions, touching on employment and competence in valueology functioning in CEE 
is shown in fig. 1 and 2.  

It was found that staff positions in CEE are engaged by workers from other branches, who passed brief course 
of retraining as instructors in pre school children physical culture. Answers to first question “Do you agree that owing 
to deficit of specialists in valueology the appropriate positions are engaged by workers from other branches – coaches, 
physical culture school teachers, after brief retraining course?” distributed in the following way: from 550 of 
respondents 48.2% agreed with our opinion, 32.8% – agreed partially, 11,7% – did not agree,  for 7.3%  it was difficult 
to answer.  

The second question: “To what extent do you have knowledge about valueology functioning in CEE?” results 
distributed in the following way: from 550 of respondents only 11.1% of students have knowledge in this field, 39.2% – 
have partial knowledge, 36.8% – have no knowledge and for 12.9% of students it was difficult to answer.  
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Fig.1. Quantity of students, questioned about staff provisioning for valueology functioning in CEE.  

 
 

 

 
Fig.2. Quantity of students, questioned about knowledge of valueology functioning technologies in CEE (%).  

 
Therefore, very little quantity of students, videlicet 11.1%, have sufficient level of valuelogy culture and 

knowledge about valueology functioning in CEE that witness about urgency and purposefulness of this problem.  
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Conclusions:  
1. On the base of analysis of pedagogic literature and research of theoretical principles of professional training 

of future physical education instructors for valueology functioning in CEE we showed that only 11.7% of the 
questioned students have proper fitness and required knowledge and skills.  

2. Formation of future physical education instructor’s readiness for valueology functioning is oriented on 
opening of higher educational establishment student’s potentials to successfully respond to new requirements of social 
environment.  

3. Future physical education instructor in CEE shall be professionally competent creative, humanistic 
personality with prevailing spiritual-moral qualities and brightly expressed subjective position, individual style of 
functioning and significant creative potential.  

The prospects of further researches in this direction are working out of scientific-methodic complexes for 
effective training of CEE future physical education instructor for practicing of valueology activity.  
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INFLUENCE EMPLOYMENT BY IMPROVING AEROBICS ON MOTOR READINESS OF GIRLS 
Shypulo I. P. 

Chernihiv National Pedagogical  University 
 
Annotation. Purpose: substantiate the effect of employment by improving aerobics on motor readiness of girls in 
extracurricular educational institutions. Material: the study involved 90 women aged 16-18 years old. Classes are held 3 
times a week for 1 hour each. Results: defined state and the most informative indicators motor fitness girls. Built 
analytical model of graph model for forecasting and conducting quantitative and qualitative control of motor fitness 
girls. The degree of severity of each of the parameters studied motor fitness girls. Conclusions: the possibilities of 
predicting outcomes. Recommended method of aerobics classes, which has five stages. Its main feature - the constant 
objective control efficiency of employment. 
Keywords: classes, aerobics, motion, training, girls. 

 
   Introduction1  

Worsening of health and insufficient motion fitness of school age children is undoubtedly a serious problem 
[15]. That is why, at present, one of main tasks is control of strengthening of youth’s health, formation of their demand 
in motion perfection and healthy life style. 

Unfortunately, as on to day traditional physical culture lesson ensures, in average, up to 11% of required 
weekly motion functioning; about 50% of children have no steady interest to physical culture [5]. Most of specialists 
think that accent on increasing of physical culture-physical education work shall be realized in out of school forms of 
trainings.  

Hat is why at present there is active implementation of innovative methodic in out of school educational 
establishments in order to achieve and maintain children’s optimal physical condition, their motivation and individual 
features [1, 2, 14]. 

These problems were reflected in Conception of out of school education and learning, in Laws of Ukraine “On 
education”, “On physical culture and sports”, in National doctrine of development of education, in National doctrine of 
physical culture and sports development, in decree of Council of Ministries of Ukraine “On approval of nomenclature 
of national educational establishments’ types; principles of out of school educational establishments and National 
strategy of development of education in Ukraine for 2011-2016. The state ensures creation of all conditions for 
children’s involvement in sports and motion functioning.   

It is known that just motion fitness influences substantially on physical condition of a person. For example, it 
can improve health and mental state of a person (reduce risk of many diseases, strengthen “life tonus”, activity and 
workability, regulate organism’s functioning, improve mood, everyday self-feeling and so on). It improves physical 
condition (increases strength and endurance, flexibility and coordination); it improves posture (reduces quantity of fat, 
increase or reduce volume of muscles and etc.). Alongside with it motion fitness is interpreted as result of 
comprehensive development of motion abilities, functional potentials of organism’s organs and systems, their 
coordination in process of muscular functioning [6, 9, 15, 20]. 

Analysis of health related practices witnesses that among girls one of the most popular kinds of health related 
physical culture is aerobic. Analysis of scientific methodic literature showed that high health related effect is reached 
exactly with aerobics’ exercises [3, 5, 11, 12]. 

As on to day there have been researched and worked out great number of methodic and programs of aerobics’ 
trainingа [4, 7, 8, 10, 13, 16-19]; but the problem of demand in aerobics’ trainings of 16-18 years old girls in out of 
school educational establishments has been still remaining urgent and insufficiently studied.  

The work has been fulfilled in compliance with priority direction of scientific researches of Chernigov national 
pedagogic university, named after T.G. Shevchenko: Didactic principles of motion functions’ formation of persons, 
practicing physical culture and sports”, (state registration number 0108U000854, dt. February 19th, 2008),  “Pedagogic 
ways of formation of healthy life style of different age groups’ schoolchildren” (state registration number 0112U001072 
dt. 18.01.2012).  

Purpose, tasks of the work, material and methods  
The purpose of the work is to analyze influence of health related aerobics’ trainings on girls’ motion fitness in 

out of school educational establishments.   
The research was conducted on the base of methodic center of vocational training in Chernigov region and in 

Regional public organization “Federation of aerobics of Chernigovschina”, Federation of aerobics in Odessa, studio of 
dance and aerobics "VerDikt", dancing center “5th element” and on the base of Chernigov national pedagogic 
university, named after T.G. Schevchenko.   

For solution of our tasks, in academic health related process on aerobics at out of school educational 
establishment we introduce and carried out  forming pedagogic experiment (we created experimental and control 
groups). Experimental (EG) group of girls was trained by offered by us methodic, control group (CG) – by traditional. 
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Trainings were conducted trice a week; 1 hour every training. Total scope and intensity of loads in both groups were 
equal. Trainings in CG were conducted in compliance with recommendations [4, 8, 10]. 

The worked out by us structure of process of girls’ motion development at aerobics’ trainings at out of school 
educational establishments included: purpose; certain tasks, model indicators of development of motion abilities, health 
and motion progress; principles; control; scope of load;  forms of trainings’ organization; methods; system of pedagogic 
influences; practical application; health related result.  

Exactly methodic of aerobic training of girls at out of school educational establishments includes five stages, 
which differ by particular tasks and purposes.  

We conducted the following tests: 1 – long jump, cm; 2- “Shuttle run”, sec.; 3- chin ups, q-ty of times; 4- 
pressing ups in lying position, q-ty of times; 5 – taking sitting position from lying one (during 1 minute); 6- hanging on 
bent arms, sec.; 7- forward torso bending, cm; 8- dynamometry of backbone, kg.  

Testing was fulfilled at the beginning and at the end of experiment. Experiment lasted for three years.  
Results of the research  
Research of girls’ (who train aerobics) motion fitness is very important for practice of training and education of 

rising generation. Exactly such researches permit to reveal all problems at aerobics’ trainings and in changing of girls’ 
individual abilities under influence of trainings, as well as to reveal motivation and interest to trainings.  

By results of tests we determined girls’ motion fitness in special health group (SHG) and in sport group (SG).  
We found that in SHG, in comparison with SG (see fig.1) indicators of motion fitness were much worse. For 

example:  
- In long running jump SHG girls’ indicators: 121.30±5.17 cm and 198.52±7.28 cm; 
- In “Shuttle run”: 16.84±1.43 sec. and 10.55±1.04 min.; 
-In chin ups, SHG groups’ girls had  2.58±0.27 times and 5.04±0.51 timers;  
- In pressing ups in lying position SHG indicators were 16.77±1.71 times and in SG 30.53±3.15 times;  
- Taking sitting position from lying one (during 1 minute) in SHG – 23.52±2.42 times and  in SG – 45.00±3.94 

times;  
- Indicators of hanging on bent arms in SHG were 22.28±2.51 sec. and in SG – 41.68±4.31 sec; 
- Indicators of forward torso bending in SHG were 13.93±1.41 cm and 26.68±2.70 cm;  
- Indicators of backbone dynamometry were in SHG 32.79±3.34 kg and in SG -  59.74±6.10 kg.  

 
P – indicators;  u.e. – conventional units.  

Fig.1. Mean statistical results of motion fitness of SHG (A) SG(B)girls: 
 1 – long jump, cm; 2 – “Shuttle run”, sec.; 3 – Chin ups, q-ty of times; 4 – Pressing ups in lying position, q-ty of times; 
5 – Taking sitting position from lying one (during 1 minute); 6 – Hanging on bent arms, sec.; 7 – Forward torsi bending, 
cm; 8 – Back dynamometry, kg. 

 
It was determined that girls of sport group had better motion fitness.  The received data permit to rather 

objectively prognosticate results with purposeful, comprehensive girls’ trainings of aerobics.  
Correlation analysis permitted to determine the most informative girls’ indicators. The received indicators are 

interconnected and influence on girls’ physical fitness.    
On the base of the obtained data we built graphic analytic model for quantitative and qualitative control, which 

also permits to prognosticate development of girls’ motion fitness (see fig.2).  
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Fig.2. Graphic analytical model of motion fitness of health related (SHG) group’s girls and sport group’s (SG) girls:  
1 – shuttle run; 2 – forward torso bending; 3 – taking sitting position from lying one during 1 minute; 4 – backbone 
dynamometry (torso); 5 – long jump; 6 – chin ups; 7 – hanging on bent arms; 8 – pressing ups in lying position.  

 
Analysis of aerobic trainings’ influence on girls’ motion fitness showed that in EG it improved by 37%, and in 

CG – by 23% (see fig.3).  

 
P -indicators; u.e. – conventional units.   

Fig.3. Comparison of motion fitness of experimental group’s girls (C) and control group’s girl (D): 
1 – shuttle run; 2 – forward torso bending; 3 – taking sitting position from lying one during 1 minute; 4 – backbone 
dynamometry (torso); 5 – long jump; 6 – chin ups; 7 – hanging on bent arms; 8 – pressing ups in lying position.  

 
The received EG indicators are much better than indicators of CG and witness that introduction of 

experimental methodic was rather useful.  
Discussion  
In the whole, in context of improvement of girls’ motion fitness our data are accorded quite satisfactory with 

ideas of other authors [4, 7, 8, 10, 13, 16- 19]. Alongside with it approaches, recommended by us, differ a little from 
commonly accepted by the following:   

- complex approach to application of aerobics for comprehensive girls’ development;  
- at aerobics’ trainings we used new and variable means and methods;  

0 

40 

80 

120 

160 

200 

P 1 2 3 4 5 6 7 8 

u.e. 

C 

D 

0,1 



 

70 

 

   PHYSICAL  
  EDUCATION  

 OF STUDENTS 

- development of girls’ motion skills was realized with accurate dozing of loads’ parameter and their control 
at every training;   

- realization of health, functional state and motion fitness control контроль took place at every training, 
every week, every month for determination of loads’ parameters and diagnostic of dynamic of indicators’ change;  

- in power part of every training we paid attention to development of legs’, arms’ and torso muscles;  
- we also paid attention to perfection of coordination, videlicet: dexterity, jumping ability, balance, rhythm 

and etc.;   
- in warming up and final parts of every training we paid attention to flexibility;  
- trainings were conducted with application of aerobics’ health related exercises, which were based on 

prognostic graphic analytical models;  
- for evaluation of initial data of girls’ motion fitness we used bio-mechanical indicators except generally 

accepted characteristics;  
- correction of girls’ motion fitness at aerobics’ trainings was realized on the base bio-mechanical 

monitoring.  
In general results of pedagogic experiment completely prove our opinion about solution of increasing of 

girls’ motion fitness at out of school educational establishments.  
Conclusions:  
1. Testing of effectiveness of pedagogic experiment showed that purposeful education-learning process of 

health related aerobics improves girls’ motion fitness.  
2. The received indicators of girls’ motion fitness are maximally close to model indicators.  
3. Application of the newest means and methods will vary aerobics’ trainings of 16-18 years’ old girls.  
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