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Abstract
Purpose: The purpose of the research is to develop the principles of team’s formation in sport aerobics with application of 

factorial and cluster analysis’ methods. 
Material: in a research girls (n=24) from the sport aerobics national team (Kharkiv, Ukraine) participated. The athletes were 

given full medical examination by determination of functional condition of an organism (arterial blood pressure, 
indicators of a variability of the rhythm of  the heart, treadbahn testing), a psycho-physiological condition (time’s 
determination of simple and complex reaction). It was defined physical development and physical fitness and 
vestibular stability.

Results: The mathematical and visual models of each group of athletes were developed. The cluster analysis permitted 
selection of 8 groups of girls. The athletes of each group can incorporate with each other in teams for different 
competitive categories. The each group of athletes should select appropriate programs according to the features of 
their personal factorial structure of fitness. The general recommendations about selection of programs’ story lines 
for athletes of each group are developed.

Conclusions: The possibilities of athletes’ groups formation (in pairs, in trio, in five) for mixed performances are revealed. It 
is determined that it is possible to select athletes with similar qualities (representatives of one cluster) and with 
different qualities (representatives of different clusters) for mixed performances.

Keywords: personal, algorithm, aerobics, cluster, analysis.

Introduction1

The sport aerobics contains complex, coordination 
and intensive motor actions. These motor actions 
include elements of acrobatics, artistic and rhythmic 
gymnastics. In the course of the training the large arsenal 
of motor skills with the high coordination exactitude 
and complexity are formed. Other distinctive feature of 
sport aerobics is development of strength opportunities: 
dynamic, static, explosive strength, high-speed and 
strength endurance. One more feature of sport aerobics 
is a specificity of competitive activity. The physical 
activity in sports aerobics is characterized by complex 
coordination exercises. The exercises are carried out 
in a zone of the submaximal power in the high-speed 
and strength, anaerobic and glycolytic mode. The sport 
aerobics assumes limited mobilization of cardiovascular 
system’s functions at high economical efficiency of power 
supply mechanisms.

Hu C. F. et al. [1] point that the main sense of aerobics 
consists in manifestation of beauty of art and the motor 
action. The aerobics gives the chance to enjoy the beauty 
of motor compositions.

Jiang G. P. et al. [2] investigated jumps with obstacles 
in sport aerobics. The authors have determined that 
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in a phase of take-off there are two peak phases of 
manifestation of the maximum strength of a hip and a 
shin. The peak phase of hip muscles’ tension is appeared 
in a preparatory phase of a jump, and of shin muscles’ 
tension is appeared in a take-off phase. In phase of action 
in the air the various segments of a body exert various 
impacts on the effect of the turn. In a landing phase the 
maximum rotary moment of a coax is much more, than at 
other joints. The author recommends using the obtained 
data in training technology of jumps in aerobics.

Li L. [3] offered to use the interactive technologies 
for learning efficiency’s increasing in sport aerobics. 
The offered technologies promote the development of 
motors system’s visualization in aerobics. It is permitted 
to realize interactive actions between teachers and pupils. 
The technology offered by the author represents a new 
method of the built-in computer system in sports training.

In earlier researches Liu C. S. [4] has offered to use 
the similar computer network technologies in evaluation 
of sports competitions. 

Nehra N. K. [5] analyzed the reasons and precautionary 
measures concerning athletic injuries in sport aerobics. 
The author points that the irrational motor actions, non-
standard platforms and unreasonable methods of training 
lead to injuries. The muscular and copular deformations, 
injuries of an ankle joint and knee joint are the most often 
observed injuries. Injuries of hip muscles are the most 
often observed. The author also points that insufficient 
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warm-up is the main reason of sports injuries.
Nunez R. A. et al. [6] revealed that the most often 

observed injuries are injuries of limbs. The author points 
that scientific justification in this sport isn’t enough. The 
large amount of researches devoted to sport aspect of 
aerobics is concentrated in Spain.

Qiu Q. E. et al. [7] have conducted pilot study of 
mechanical properties of single materials of sports 
footwear applied in aerobics. The antiskid properties of 
Reebok and Huakang footwear were also investigated. 
The mechanical effect of sports footwear for aerobics was 
estimated.

Wang X. [8] revealed efficiency of daily trainings in 
sport aerobics.

Wang Z. C. et al. [9] analyzed the sequence of 
training of complex motor actions in sport aerobics. The 
authors revealed interrelation between quality of motor 
action and physical qualities. The authors determined 
the consequences of principles of motor skills’ transfer 
for training the complex motor actions. The authors 
point that the consequences of training the complex 
motor actions could influence on effects of training. It is 
revealed that high physical qualities could be useful for 
fulfillment of complex motor actions. The pupils with 
high physical qualities could cope better with difficulties 
in motor actions training. Moreover, they study quickly 
the combination of motor actions with similar structures 
or general elements. The teachers of aerobics have to find 
the reasonable consequences of different complex motor 
actions’ training. 

Wu T. [10] offered the dynamic hierarchical mode in 
training process and in creation of compositions in sport 
aerobics. 

Xu W. J. [11] offered the model of training technique 
of motor actions in sport aerobics based on biomechanics 
of the human. The technique combines the theory of 
aerobics training with biomechanical methods of research. 
The technique is based on the analysis of biomechanical 
parameters of rotation angle in 720 degrees for athletes. 
The author revealed the irrational technique during 
a full course of athletes’ actions. The ways of efficient 
increasing of athletes’ training which provide theoretical 
basis for rational technique’s training in sports aerobics 
are offered.

Yang H. et al. [12] carried out the kinematic analysis 
of motor actions in sport aerobics. The authors revealed 
that the structure of skills and key moments of motor 
action are evidence-based criteria. Such criteria could 
be used in diagnostics of motility level and selection of 
talented athletes in elite sport aerobics.

Huang W. Y. et al. [13] ] studied athletes’ heart rate 
variability in aerobics with use of the telemetric monitor 
of heart rate continuous registration (Polar RS800). The 
conclusion was drawn that athletes’ age, professional 
level, heart beats rate and gender influence on the 
variability of heart rate. 

Li L. et al. [14] developed the theory of application of 
musical work digital editing methods in sport aerobics. 
The author offers a technique of carrying out a preliminary 

research of digital technologies used in creation of musical 
work in sport aerobics.

Luo M. F. et al. [15] noticed that sport aerobics has 
a certain charm and has a certain spiritual values. The 
authors interpret value orientation of aerobics for creation 
the bases of deep understanding of its problems. It will 
permit creating premises for external manifestation of its 
intrinsic values. 

Zhao J. J. et al. [16] pointed out that scientific and 
reasonable methods of training promote innovations and 
the development of complex coordination motor actions.

Other researches studied important aspects of athletes’ 
training: mastering of physical fitness [17]; relocation in 
dancing games [18]; motivation of success achievement 
[19, 20]; biomechanical parameters of jumps [21]; 
mastering of physiological indicators [22]. The authors 
also considered approaches to optimization of physical 
activities [23, 24]; didactic bases of training [25, 26]; 
choice of appropriate tests and pedagogical monitoring 
[27, 28]; periodization of training process [29, 30] 
and competitive activity [31, 32]; factors of athletes’ 
success [33, 34] and choice of optimized motor action’s 
parameters [35, 36].

Nowadays there is insufficiency of theoretical and 
methodical bases’ development of training process’ 
formation in sport aerobics. It is connected to many 
factors: 1 – sport aerobics  is rather young sport; 2 – the 
aerobics is considered in literature as means of health 
improvement for people of different age groups. In the 
modern literature there are a lot of researches devoted to 
problems of training process’ formation in sport aerobics. 

Thus, there are problems in training process in sporting 
aerobics. The greatest attention is paid to physical training 
of athletes, problems of traumatism and rehabilitation 
after injuries, to the analysis of biomechanical structure of 
different motor actions, using of interactive technologies. 
However the problem of individual approach and teams’ 
formation for group performances in different competitive 
categories is not practically investigated. Thus, in 
the modern sport aerobics the principles of athletes’ 
division according to groups for teams’ formation are 
only descriptive. They do not consider the quantitative 
models and the principles of mathematical and statistical 
modeling. 

The purpose of the research is to develop the principles 
of teams’ formation in sport aerobics on the basis of 
application of cluster and factorial analysis. 

Material and methods
Participants. The athletes (girls, n=24) of the national 

team and reserve team of sport aerobics (Kharkiv, 
Ukraine) participated in a research. 

Organization of a research. It were used: methods 
of determination of functional condition of athletes’ 
organism (arterial blood pressure, indicators of variability 
of the rhythm of  the heart [13], treadbahn testing), psycho-
physiological methods of a research (time determination 
of simple and complex reaction); methods of physical 
development and physical fitness’ determination; method 



272

   PHYSICAL 
  EDUCATION 
OF STUDENTS

of vestibular stability’s determination; simulation method; 
method of mathematical statistics. 

For the analysis of vegetative regulation of heart 
activity was used a variability of the rhythm of  the heart. 
The record of a signal was carried out on the portable 
cardiographic equipment «Cardiolab +», (Computer 
electrocardiograph «Cardiotest» permits to register 12 
channels standard ECG, ECG in the lead system by Neb 
and Frank. For the indicators’ analysis is used Dialog box 
«Complex» Dialog box «Lens» http://www.dx-sys.com.
ua/en/products/). The monitor of continuous registration 
of heart rate model «Polar» with the appropriate software 
was also used. The record was registered during 5 minutes 
in a lying position after 5-minute rest.

The subsequent processing of cardiointervals 
permitted to define a row of statistical characteristics of 
variability of the rhythm of the heart [13, 37]:

As indicators of heart beats rate we found: 
1.	 Мо (mode of RR-intervals’ duration) the 

most frequent interval between teeth RR (sec.);
2.	 АМо (amplitude of mode of duration of RR-

intervals) – percentage of intervals’ quantity (the most 
frequent) to the total quantity of the measured intervals 
(in our case we used 50 RR-intervals) (%);

3.	 ∆х – variation range of RR-intervals’ 
duration: there is difference between the highest and the 
least value of RR-intervals (sec.);

4.	  Index of tension (conv. un) of regulatory 
mechanisms  (IT) we found by formula: 

IT = АМо / 2Мо•∆х   (1),
Where  ∆х –  is the value of variation range of RR- 

intervals’ duration (sec.); 
Мо – mode of RR-intervals’ duration (sec.); 
АМо – amplitude of mode of duration of RR-intervals 

(%).
In the analysis of heart rate indicators we were guided 

by the fact that indicators of a heart rate reflect a different 
contribution of sympathetic and parasympathetic 
branches of the autonomic nervous system to the process 
of heart activity regulation. The mode of RR-intervals’ 
duration (Mo) indicates resultant effect of regulatory 
influences. It reflects the steadiest functioning level in 
these conditions. The variation range reflects the range 
of possible deviations option of casual process. It is 
defined expression of breathing vibration of heart rate. 
Therefore this indicator is considered as activity indicator 
of closed-loop control. The amplitude of mode of duration 
of RR-intervals (AMo) permits to judge about activity 
of closed-loop control. Thus, increase of АМо duration 
of RR-intervals and IT witness about tonus increase of 
sympathetic branch of the autonomic nervous system. 
Increasing of variation range of RR-intervals’ duration 
witnesses about increase of parasympathetic branch 
influence of the autonomic nervous system [13, 37]. 

Our research carried out the testing to define the time of 
simple and complex reactions to sound and visual stimuli. 
Time of complex reaction was determined by testing with 
feedback. Time of the latent period of reaction, an average 
quadratic deviation, and quantity of mistakes, time of the 

minimum exposition and time of reach the minimum 
exposition were defined by time definition of complex 
visual and motor reaction with feedback [38].

The strength and mobility of nervous system were 
determined by following: 1) higher strength of a nervous 
system is provoked by less quantity of mistakes in a 
submode of complex visual and motor reaction with 
feedback; 2) higher mobility of a nervous system is 
provoked by less time in a mode of complex visual and 
motor reaction with feedback [38].

The vestibular stability was determined with the help 
of Barany mechanical chair. Rotation of chair was ensured 
by hand during 20 sec at speed of 2 r.p.sec.-1. After every 
2 sec. we registered heart beats rate (HBR) with the help 
of photoelement equipment. HBR was also registered 
after rotation during 10 sec., after every 2 sec. Increase of 
HBR before and after rotation was considered as proper 
reaction to rotation. It is activation of sympathetic branch 
of autonomic nervous system. Decreasing of HBR before 
and after rotation was considered as inappropriate reaction 
to rotation. It is activation of parasympathetic branch of 
autonomic nervous system (motion sickness). In case of 
data analysis the HBR indicators on the 2nd sec after the 
beginning of rotation were selected. The indicators after 
rotation were also selected [37].

Simulation method. In our research the athletes’ models 
with different structure fitness features were created. The 
2 types of models were developed: mathematical and 
visual. The mathematical models were created based 
on results of factorial and cluster analysis of personal 
structure of athletes’ fitness. These models were also 
displayed graphically. The visual models were developed 
by means of MakeHuman software. 

Statistic analysis. Digital material was processed by 
means of traditional methods of mathematical statistics. 
The arithmetic average value X, an average quadratic 
deviation of S (a standard deviation) was determined by 
each index. The factorial and cluster analysis of testing 
indicators were also carried out. The obtained data 
processed by means of Excel and SPSS software. 

Results.
The personal factorial models of athletes (girls) 

structure fitness were analyzed. The optimum alternative 
of athletes division on groups for teams’ formation is also 
analyzed. Factorial analysis permitted selection of 4 factors 
in structure of girls’ fitness: «Parasympathicotonia», 
«Mobility of nervous system», «Strength», «Motor 
timing». The personal factorial structure of fitness was 
revealed for each girl. The cluster analysis was carried 
out for determination the optimum alternative of athletes’ 
selection to the team.

In hierarchical cluster analysis every particular item 
(athlete) forms firstly the separate cluster. On each stage 
two the closest clusters incorporate in one cluster. Firstly 
athletes with the closest analyzable indicators incorporate. 
Then athletes, similar to them on analyzable indicators 
join the formed couples. Thus there appear groups of 
athletes which can be considered as the most similar in 
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the fitness structure. Stages of incorporation to clusters 
are provided in table 1.  

It is possible to notice that the cluster structure of 
female athletes is more complex on comparing with 
male athletes. It can be also connected with big variety 
of types and styles of sport activities at female athletes. 
The female athletes have not accurately expressed cluster 
groups, there are intermediate variants. We will consider 
the formed clusters (groups) of female athletes.

The tab. 1 and fig. 1 provide the following: 1) on the 
first stage athletes №№ 17 and 24 were incorporated in 
one cluster.

Thus, these athletes are close by the structure of 
complex fitness. It needs to be considered in case of: 
teams’ formation for performances in different competitive 
categories; development of competitive programs; 
selection of means and methods in training process.

At the following stage of cluster analysis athletes №№ 
16 and 23 incorporated. It means that they are close by 
fitness structure. These athletes differ from the previous 
incorporated pair (№№ 17 and 24). On the third stage 
№№ 15 and 22, on the fourth – №№ 4 and 8, on the fifth 
–№№ 1 and 19 incorporated. On the sixth stage № 21 
joins to the athletes №№ 4 and 8, incorporating with № 4.

From the sixth stage there is an adding of new athletes 
in already existing pairs. So, on the seventh stage №№ 
20 and 24 incorporate. Such incorporation expands the 
first pair (№№ 17 and 24). On the eighth stage this group 
increases by adding № 2 to №17. On the ninth stage № 18 

is added to this group, incorporating with № 20 (tab. 1). 
Thus, the new group of athletes (fig. 1) appears.

On the tenth stage new pair is also formed – №№ 7 
and 10. On the eleventh stage – № 6 is added to №№ 1 
and 19. On the twelfth stage to №№ 4; 8 and 21 joins № 
16. It incorporates with № 4. The group of athletes №№ 
16 and 23 extends. As a result the group of athletes №№ 
4; 8; 16; 23; 21 appears.

At the following stages № 13 is added to group №№ 
1; 19 and 6 (stage 13). Also groups №№ 4; 8; 16; 23; 21 
joined. On the fourteenth stage №14 with №13 (tab. 1) 
are joined them. 

On the fifteenth stage the group №№ 1; 19 and 6 
extends by adding №№ 7 and 10.

The following groups are selected:
- №№. 17; 24 and the closest to them on fitness 

structure №№ 2; 18; 20;
- №№ 16; 23; 4; 8; 21 
- №№ 13 and 14, the closest on fitness structure to 

№№ 16; 23; 4; 8; 21
- №№ 15 and 22 and the closest to them on fitness 

structure №№ 5; 11; 12;
- №№ 1; 19; 6; 7; 10.
Athletes № 9 and № 3 are differ from others. They 

are added last to the existing groups with big cluster 
coefficients. They can represent separate clusters. 

Thus, it is possible to select several clusters (groups) 
of athletes. 

The optimum quantity of clusters is further defined: 

Table 1. The agglomeration order in cluster analysis of psycho-physiological testing indicators of athletes (n=24)

Incorporation of athletes in clusters (according to the  conventional numbers)
Coefficients

Stage, № Cluster 1 Cluster 2
1 17 24 ,000
2 16 23 ,000
3 15 22 ,000
4 4 8 51,158
5 1 19 54,987
6 4 21 71,573
7 20 24 71,865
8 2 17 85,334
9 18 20 90,160
10 7 10 104,215
11 1 6 111,569
12 4 16 131,550
13 1 13 135,590
14 13 14 169,041
15 7 19 195,335
16 2 12 270,578
17 7 20 299,583
18 3 10 316,255
19 1 9 379,291
20 1 7 381,478
21 5 15 505,204
22 1 2 538,594
23 3 5 1683,142
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to subtract from the total quantity of athletes the number 
of a stage on which cluster coefficients begin to increase 
non-linearly. In our case there are several such stages (tab. 
3): №№ 4; 16; 21; 23 stages. Consequently, the optimum 
quantity of clusters can be:

24-23=1 (i.e. all athletes incorporate in one group);
24-21=3 (athletes incorporate in 3 groups);
24-16=8 (athletes incorporate in 8 groups);
24-4=20 (athletes incorporate in 20 groups).
According to the carried-out analysis, we selected 

incorporation of athletes in 8 groups. Two groups of 
these athletes will form independent clusters. One group 
of athletes with the intermediate fitness structure is also 
selected. The last three groups can be parts of other 
groups. In this case 5 clusters are formed. 

We received 8 clusters or 8 groups of athletes. The 
figure 1 demonstrates belonging of each athlete to a 
certain cluster. 

Then the analysis of personal factorial fitness’ structure 
of athletes was carried out. The formed groups received 

characteristics. The visual graphic models of athletes’ 
fitness structure of each group (fig. 2) were developed. 

The groups №№ 17; 24; 2 have expressed factor 
– «Mobility of a nervous system» (fig. 2). It signified 
that the specified athletes can incorporate with each 
other in pairs or in trio. They have success in programs 
which emphasize speed. Such musical works as «Flight 
of a bumblebee» (N.A. Rimsky-Korsakov), «Joke» (S. 
Bach), «The Turkish march» (W. Mozart) and others are 
successful for emphasizing performances story’s lines of 
these athletes.

The athletes №№ 20 and 18 (fig. 2) could be added 
to the first group as closest on fitness structure for 
performances in five. They have high expressiveness 
of factor «Mobility of a nervous system» and factor 
«Parasympathicotonia» (fig. 2).

In story lines for such athletes it is expedient to select 
programs with music which combines speed, easiness 
and lyrics (for example, W. Mozart «The symphony 
G-major»). 

Fig. 1. Dendogram of athletes incorporation in clusters: Rescaled Distanse Cluster Combine – is a scale of the 
conventional differences between examinees in case of their incorporation; Num – is the conventional number of the 
examinee.
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The following group is athletes №№ 16; 23; 8; 4; 21 
(fig. 2). They have most expressed factor «Strength». They 
have success in programs with accentuation of strength 
elements: static holdings of partners in different positions. 
These athletes can play in team with other groups (their 
role is solo). Such musical works as «Symphony №5» (L. 
Beethoven) and others will be successful for them. 

The athletes №№ 13 and 14 are similar to athletes of this 
cluster. They form a separate cluster. They have the most 
expressed factors «Strength» and «Parasympathicotonia» 
(fig. 2). The programs with the following music will be 
successful for them: «Sonata № 23», «Appassionato» (L. 
Beethoven), blues music. The following cluster is formed 
by athletes №№ 15 and 22. They have highly expressed 
factor «Strength». These athletes expressed the factor 
«Motor timing» (fig. 2). They can form team with athletes 
of the previous clusters (№№ 13; 14 and №№. 16; 23; 8; 
16; 21).

Particular interest is represented by group of 
athletes with the greatest expressiveness of factor 
«Parasympathicotonia» №№ 19; 1; 7; 10; 6 (fig. 3) 
People with prevalence of parasympathetic branch of the 
autonomic nervous system in a regulation of vegetative 
balance differ in predilection: to languishing, to asthenia, 
to emotionality; to dreaminess, to imagination, to 
contemplation, to figurative perception.

For this group of athletes the high relevance has 
programs with interesting story line referred to the 
demonstration of deep feelings and experiences. In 
their training process the accent should be made on 
development of visual thinking and ability to demonstrate 
story structures of the program with the help of various 
motor actions. The story programs corresponding to the 
following music works «Seasons» (P. Tchaikovsky), I. 
Strauss’s waltzes, some works F. Chopin are successful 
for these athletes. 

It is necessary to notice that existence of the story line 
in the performance program in sport aerobics and ability 
to demonstrate this story line in the motor actions raise a 
performance of athletes to the new level. It significantly 
raises level of performance. Such athletes take the leading 
positions in the world-class championships. Therefore 
in training of athletes it is important to pay attention to 
development of visual thinking, ability to demonstrate 
various images with the help of the motor actions. This 
ability is the leader at athletes with the most expressed 
factor «Parasympathicotonia». 

The athlete №3 is also selected in a separate cluster 
(fig. 2). She has approximately equal expression of all 
factors. She can forms a team with any other clusters and 
also will be successful in single programs.

Practical work of trainer requires visualization of 

Fig. 2. The examples of individual factorial structure of functional and psycho-physiological opportunities at athletes: 
results of mathematical and visual 3D-modeling: 1 – Factor «Parasympathicotonia»; 2 – Factor «Strength»; 3 – Factor 
«Mobility of a nervous system»; 4 – Factor «Sympathicotonia».

«Mobility of a nervous system» and 
«Parasympathicotonia»

«Strength» and «Parasympathicotonia»

«Mobility of a nervous system» 

«Strength» 
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external features of athletes with different expression of 
factors in fitness structure. For athletes types’ visualization 
were created their visual models. Such approach permits 
creating and visualizing the virtual people.

To create a 3D model of the human (fig. 2), it is 
necessary to make manipulations and to adjust numerous 
characteristics of a human body. There are more than 
1170 effects which can be changed (age, gender, height, 
shape of the face and others). In our research these 
parameters were set according to parameters of athletes – 
representatives of various clusters. 

Thus, for definition of groups optimum’ alternative for 
performances in various competitive categories the cluster 
analysis of testing indicators was carried out. The results 
of cluster analysis were compared with individual factorial 
values, athletes’ profiles were compiled. On the basis of 
the obtained data groups of athletes for performances in 
various competitive categories were formed.

Discussion
In our research models of athletes with various features 

of fitness structure were created [39]. The models of 2 
types were developed: mathematical [40] and visual. The 
mathematical models were created on the basis of results 

of the factorial and cluster analysis of testing indicators 
and individual factorial structure of athletes’ fitness [41, 
42]. These models were also displayed graphically. The 
visual models were developed by means of MakeHuman 
software. 

Such analysis tools were chosen because selection 
of athletes for incorporation in pairs and groups for 
performances is a difficult task. It is connected with 
complexity of sport aerobics.

In our opinion, sport aerobics combines several 
aspects of motor and psychological activity. The sport 
aerobics has much in common with dances. Besides, very 
important components in sport aerobics are artistic and 
rhythmic gymnastics and acrobatics. The sport aerobics 
consists of elements of sport and art. The athletes have 
to have sport and art qualities. The athletes demonstrate 
these qualities in different ways. That’s why the variety 
of options of differ athletes combinations gives great 
opportunities for realization of the art and sports ideas. 

Nowadays the greatest success in sport aerobics is 
made by teams which manage to realize any story line in 
the program. For example, the team from Belgium (trio) in 
the World Cup in 2014 became the winner of competitions 
grace to successful selection and demonstration of story 

«Strength» and «Motor timing»

«Motor timing»

«Parasympathotonia»

Fig. 3. The examples of individual factorial structure of functional and psycho-physiological opportunities at athletes: 
results of mathematical and visual 3D-modeling: 1 – Factor «Parasympathicotonia»; 2 – Factor «Strength»; 3 – Factor 
«Mobility of a nervous system»; 4 – Factor «Sympathicotonia».
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line. The integrated picture of a certain story was given 
by music work (music from the ballet «The swan lake» 
by P.I. Tchaikovsky), suits of participants, character of a 
performance. The story lines are demonstrated in the best 
way with the help of dances. Therefore elements of dance 
are very important for success of performances in sport 
aerobics. The abilities to demonstrate the necessary story 
line of the program are especially important. 

The dance is one of the most ancient forms of art. 
The complexes of the special motor actions subordinated 
to the single story line (hunting, migration, household 
activities) began to appear. Egyptian images which 
demonstrate dances are the most popular from the most 
ancient dancing instructions. Each pose had the value 
[15]. Thus, presence of the story line is an integral part 
of the dance. 

Nowadays not all teams manage to combine 
harmonically elements of the competitive program with 
any story lines which demonstrate with the help of motor 
actions. The selection of necessary athletes for group 
formation in different competitive programs also causes 
difficulties.

In our research was made an attempt to make 
recommendations about optimum athletes’ selection, 
search of optimum alternative of athletes’ incorporation 
for performances in different competitive categories. 
The formed groups of athletes were described by leading 
factors in their personal factorial structure of fitness [39, 
42]. 

Recommendations about selection of the successful 
story lines were developed for each group of athletes 
during creation of competitive performances programs. 
The characteristics of the functional and psycho-
physiological conditions of athletes were considered.

Such approach gives perspectives of further 
development of this problem. The advanced study 
of athletes’ classification bases in sport aerobics and 
selection of competitive programs form backgrounds of 
this problem.

Conclusions
1. The cluster analysis permitted selecting 8 groups 

of athletes. The athletes in each group can incorporate 
with each other for performances in different competitive 
categories. Each group of athletes should select appropriate 
programs according to features of their personal factorial 
fitness’ structure. The general recommendations about 

selection of programs’ story lines for athletes of each 
group are developed. The visual models of each group 
athlete’s appearance are created.

2. It is revealed that the cluster structure of athletes 
is rather complex. The athletes have not accurately 
expressed cluster groups. The groups of athletes received 
characteristics to the factors which are the most expressed 
in their fitness structure. The visual graphic models 
of athletes’ fitness structure of each group were also 
developed.

3. The possibilities of athletes groups forming (pairs, 
trio, five) for mixed performances are determined. It is 
revealed that for mixed performances it is possible to 
select athletes with similar qualities (representatives of 
one cluster) and with different qualities (representatives 
of different clusters). The creation principles of athletes’ 
competitive programs for each group are developed. 
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