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Introduction. The modern system of sports train-

ing presupposes the presence of its separate, private 

types - physical, technical, tactical, psychological [2-

4]. Sometimes integral training is also singled out, al-

though its content is not entirely clear. It is clear that 

the division into separate types of training is condition-

al, however, in sports practice, their content is charac-

terized by a specific focus, allocation in the planned 

training cycles, control of the level of development, 

etc. Given the ever-increasing competition in sports 

arenas, it is futile to wait for the solution of tasks to 

achieve higher sports results due to a further increase 

in the volume and intensity of training loads [2, 3]. New 

approaches should be sought, in particular, based on 

the integration, conjugation, and interaction of indi-

vidual training tools.

The conceptual position of this work is the defini-

tion of new approaches to the system of formation of 

sportsmanship of athletes, based on the ideas of in-

tegrating the physical and technical training of swim-

mers in a long-term training cycle.

Objective of the study was to scientifically sub-

stantiate the concept of technical and physical train-

ing of swimmers in a long-term training cycle.

Methods and structure of the study. 607 swim-

mers took part in the scientific work, 527 of them in 

the ascertaining, 58 in the forming and 21 in the local 

experiment, as well as 49 coaches of sports teams. 

The duration of the experiment was eight years and af-

fected three stages of sports training: training (three 

years), the stage of improving sportsmanship (three 

years) and higher sportsmanship (two years).
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indicates the degree of trainability of the quality. Thus, 
based on the results obtained, it is possible to assess 
the degree of trainability of each physical quality in 
girls aged 6-14 years old involved in tennis (Table 3).

The listed manifestations of physical qualities are 
necessary for tennis players to perform the whole vari-
ety of striking actions, to play points during the match. 
And this means that a clear selection of means and 
methods of training is necessary. This is of particular 
relevance to the manifestations of those qualities in 
which a high degree of trainability has not been re-
vealed [9, 10].

The results obtained, which made it possible to 
establish the degree of increase in physical qualities 
in the first nine years of a long-term training process, 
should be taken into account during the initial selec-
tion for classes in sports groups. Namely, to clarify 
and adjust the tests used in the selection in the initial 
training groups. They must include tests that evaluate 
physical qualities with a degree of trainability below 
average, low and very low.

Conclusions. The results demonstrated by tennis 
players at 14 years old are better than at 6 years old. 
However, in some tests, the best results were record-
ed in tennis players under 14 years old. The scatter in 
the values   of the increase in results in different tests is 
large and ranges from 1.48% to 345.03%. The magni-
tude of the increase in the result in a test that evaluates 
physical quality largely indicates the degree of train-
ability of the quality.

It has been established that in tests evaluating the 
same physical quality, there is a large scatter in the 
values   of the increase in results, which indicates a dif-
ferent degree of trainability of manifestations of the 
same quality.

The work was carried out within the framework 
of the state task of the FGBU FNTs VNIIFK No. 777-
00026-22-00 (subject code No. 001-21/5)
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The following methods were used in the work: 

biomechanical (computer video analysis, analysis 

of intracycle swimming speed, analysis of dynamic 

parameters), pedagogical (physical fitness testing), 

physiological (blood lactate).

The training plans of the athletes of the control 

groups were not changed and were carried out in 

strict accordance with the regulations of the Federal 

standard of sports training for the sport - "swimming". 

Synergistically coupled training means and additional 

methods of sports training based on achieving a sys-

temic effect (emergence) were introduced into the 

training programs of the experimental groups.

Results of the study and their discussion. When 

pairing the means of physical and technical training, 

the task was to strengthen the training effects in the 

programs at each of the sports stages. When the se-

lected training means are merged, their interaction be-

comes more pronounced, which makes it possible to 

achieve flexibility in planning the training process and 

achieve a greater effect than with the traditional ap-

proach. In our works [1], the effectiveness of a com-

bination of such means was proved and described 

when performing movements on land using the VASA 

Ergometer simulator and in water.

Thus, integrating the means of physical and tech-

nical training in the training process, without violat-

ing the integrity of the form of movement, but only 

strengthening the influence of some exercises on 

others, in our opinion, the synergism of training will 

manifest itself, which in turn will form a systemic ef-

fect or emergence of the entire process of managing 

the sports training of swimmers.This dictates the in-

troduction of a new concept - technical and physical 

training.

The system of movements that form the cycle of 

movement in the technique of swimming is a priori 

subject to changes caused by the biological matu-

ration of the athlete, on the one hand, and the influ-

ence of the coach, on the other. The acquisition of 

system stability in this case can be considered from 

the standpoint of the formation of a dynamic stereo-

type. For qualitative transformations of the motor ac-

tion system, in our opinion, it is inappropriate to al-

low the creation of stereotypes in the structure of the 

swimmer's movement.

Of course, the sequence of phase trajectories in 

the structure of the cycle, their forms, vector direc-

tions and others are formed and fixed in the swimmer 

for life, but in the most general form. However, in order 

to be able to change the structure of the movement in 

order to improve it, it is necessary to “leave” the field 

for making adjustments to the form of movement, that 

is, not to bring it to automatism.

As our studies have shown [1], the form of a swim-

mer's movement is changeable and technical readi-

ness is associated with the level of development of 

physical qualities that fill the form with content. The 

results of the ROC analysis, which made it possible 

to identify specific parameters that affect the "gold 

standard" of training - the maximum swimming speed, 

showed that not all biomechanical characteristics re-

tain high specificity in a long-term training cycle, but 

only some (for example, power and acceleration of 

hand movement in the phase pull-ups), that is, the 

stability of the swimmer's movement system is not so 

rigid.

One of the characteristic features of the technical 

and physical training of swimmers is concentration - 

focusing on a time-limited stage of preparing loads of 

a certain predominant direction and breeding loads 

with different directions of training influences in time. 

The concentration of loads provides the possibility of 

a massive specialized impact on the athlete's body, 

and the breeding of loads in time - the achievement of 

a sustainable adaptive effect from the use of each of 

them. The scheme of manifestation of the systemic ef-

fect or emergence within the framework of the imple-

mentation of technical and physical training is shown 

in the figure.

Thus, the level of preparedness of swimmers is de-

termined by the effectiveness of internal and external 

influences, where, according to the theory of L. von 

Bertalanffy [5], standard training means (A and B) are 

combined into conjugate (A + B), synergistically en-

hancing the effectiveness of each other.

 

Scheme of technical and physical training of swim-

mers based on the manifestation of a systemic effect
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The use of such synergistically coupled means in 

training programs contributes to the appearance of 

increased training efficiency and, accordingly, affects 

the level of technical and physical fitness. However, in 

the described scheme, it is necessary to take into ac-

count external stimulus factors (psychological, physi-

ological, etc.), which can negatively affect the level of 

preparedness of swimmers. At the same time, the sys-

tem (in terms of "preparedness") will be subject to the 

so-called "dumping" into a stable position, in which 

the level of development of the system will be reduced 

to zero if it does not show degradation.

In this case, it is advisable to include in the techni-

cal and physical training programs the means of the 

so-called stress impact, which will lead the system 

away from a stable state due to "stall". The use of such 

means in this case acts as a bifurcation point, over-

coming which, the system acquires an unstable, that 

is, a more flexibly developable state.

Thus, in order to achieve a level systemic effect, it 

is necessary to select conjugate means of training and 

strictly regulate training loads. However, it is not ad-

visable to achieve the stability of the system, since its 

manifestation will lead to the so-called "dead end" in 

the development of the athlete's preparedness.

In order to create conditions in the process of train-

ing to increase the training effect, it is advisable to talk 

about the allocation of training patterns that will have 

ramifications in their direction and depth of impact. 

Any branching is the choice of the coach based on the 

already achieved level of preparedness of the athlete.

In any case, the emergence of division into pat-

terns at the bifurcation point is an inevitable process 

in terms of technical and physical training of swim-

mers. For example, when making adjustments to the 

swimming technique, the athlete is invited to perform 

the exercise at various levels of load - aerobic, ANOT 

and anaerobic-glycolytic, however, if the corrected 

element was not stabilized at any level of load, then 

some violation of the integrity of the system occurs. 

In this case, it is necessary to return to a lower level 

to introduce other conjugate means of physical and 

technical training into the training process, enhancing 

the effect of those already learned. This moment will 

be the bifurcation point that determines the choice of 

a controlled way to improve the swimmer's technical 

and physical fitness.

After conducting research in terms of searching 

for the interface between technical and physical train-

ing, and highlighting significant parameters with high 

specificity, a variant of planning the training activity of 

swimmers was found, in which physical and technical 

training are combined into one integrative mechanism 

- technical and physical training.

The allocation of technical and physical training 

as a separate integrative link in the system of train-

ing activity of swimmers, in our opinion, is also logi-

cal due to the fact that the calendar plans of sports 

events are quite saturated, which forces coaches to 

artificially reduce the share of technical training by 

increasing physical training. Therefore, the alloca-

tion of technical and physical training, as a separate 

component of the training activity of swimmers, has 

a number of advantages: firstly, the conjugation of 

physical and technical training means allows you 

to find the so-called bifurcation points, when over-

coming which the athlete enters a new higher level 

of training, and secondly, inclusion (if necessary) 

in the training programs of loads that force training 

allows minimizing the negative impact of physical 

training means on the swimmers' stroke structure, 

thirdly, the use of synergistically coupled means in 

technical and physical training at each sports stage 

allows leaving the so-called "field for maneuver » in 

terms of correcting swimming technique even when 

using stressful elements included in training pro-

grams.

It should be noted that the conjugation of means 

and the selection of methods in the process of tech-

nical and physical training plays a decisive role in the 

formation of a sports result. This is primarily due to 

the fact that exercises (synergists) of strength, speed 

and speed-strength orientation, which have a reason-

able influence on the biomechanical parameters of 

swimming technique, allow planning the training pro-

cess without reducing the load and without changing 

the orientation of training programs (by reducing the 

physical component, increasing technical).

Conclusion. Thus, the allocation of technical and 

physical training as a single part of the training process 

due to the achievement of a synergistic systemic ef-

fect (emergence) allows us to determine a new direc-

tion in the planning, systematization and management 

of sports training components, which contributes to 

the achievement of higher sports results.
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ness is associated with the level of development of 

physical qualities that fill the form with content. The 

results of the ROC analysis, which made it possible 

to identify specific parameters that affect the "gold 

standard" of training - the maximum swimming speed, 

showed that not all biomechanical characteristics re-

tain high specificity in a long-term training cycle, but 
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The use of such synergistically coupled means in 

training programs contributes to the appearance of 

increased training efficiency and, accordingly, affects 

the level of technical and physical fitness. However, in 

the described scheme, it is necessary to take into ac-

count external stimulus factors (psychological, physi-

ological, etc.), which can negatively affect the level of 

preparedness of swimmers. At the same time, the sys-

tem (in terms of "preparedness") will be subject to the 

so-called "dumping" into a stable position, in which 

the level of development of the system will be reduced 

to zero if it does not show degradation.
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means in this case acts as a bifurcation point, over-

coming which, the system acquires an unstable, that 

is, a more flexibly developable state.
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manifestation will lead to the so-called "dead end" in 

the development of the athlete's preparedness.

In order to create conditions in the process of train-

ing to increase the training effect, it is advisable to talk 

about the allocation of training patterns that will have 

ramifications in their direction and depth of impact. 

Any branching is the choice of the coach based on the 

already achieved level of preparedness of the athlete.

In any case, the emergence of division into pat-

terns at the bifurcation point is an inevitable process 

in terms of technical and physical training of swim-

mers. For example, when making adjustments to the 

swimming technique, the athlete is invited to perform 

the exercise at various levels of load - aerobic, ANOT 

and anaerobic-glycolytic, however, if the corrected 

element was not stabilized at any level of load, then 

some violation of the integrity of the system occurs. 

In this case, it is necessary to return to a lower level 

to introduce other conjugate means of physical and 

technical training into the training process, enhancing 

the effect of those already learned. This moment will 

be the bifurcation point that determines the choice of 

a controlled way to improve the swimmer's technical 

and physical fitness.

After conducting research in terms of searching 

for the interface between technical and physical train-

ing, and highlighting significant parameters with high 

specificity, a variant of planning the training activity of 

swimmers was found, in which physical and technical 

training are combined into one integrative mechanism 

- technical and physical training.

The allocation of technical and physical training 

as a separate integrative link in the system of train-

ing activity of swimmers, in our opinion, is also logi-

cal due to the fact that the calendar plans of sports 

events are quite saturated, which forces coaches to 

artificially reduce the share of technical training by 

increasing physical training. Therefore, the alloca-

tion of technical and physical training, as a separate 

component of the training activity of swimmers, has 

a number of advantages: firstly, the conjugation of 

physical and technical training means allows you 

to find the so-called bifurcation points, when over-

coming which the athlete enters a new higher level 

of training, and secondly, inclusion (if necessary) 

in the training programs of loads that force training 

allows minimizing the negative impact of physical 

training means on the swimmers' stroke structure, 

thirdly, the use of synergistically coupled means in 

technical and physical training at each sports stage 

allows leaving the so-called "field for maneuver » in 

terms of correcting swimming technique even when 

using stressful elements included in training pro-

grams.

It should be noted that the conjugation of means 

and the selection of methods in the process of tech-

nical and physical training plays a decisive role in the 

formation of a sports result. This is primarily due to 

the fact that exercises (synergists) of strength, speed 

and speed-strength orientation, which have a reason-

able influence on the biomechanical parameters of 

swimming technique, allow planning the training pro-

cess without reducing the load and without changing 

the orientation of training programs (by reducing the 

physical component, increasing technical).

Conclusion. Thus, the allocation of technical and 

physical training as a single part of the training process 

due to the achievement of a synergistic systemic ef-

fect (emergence) allows us to determine a new direc-

tion in the planning, systematization and management 

of sports training components, which contributes to 

the achievement of higher sports results.
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Introduction. Research by L.P. Matveev [1] the 
statistics of achievement by highly qualified athletes 
of their best results in the main competitions dur-
ing the year led to the creation of a classical system 
of periodization of sports training. After this famous 
work, such concepts as “training cycles”, “sports uni-
form”, “narrowing” and a number of other definitions 
firmly entered the sports community. The international 
sports environment in judo is characterized by very 
high competition.

Olympic champions, by definition, perform at their 
best in the Games of the Olympiad. Re-winning a prize 
at the Olympiad Games is available to a very limited 
circle of judo athletes [3]. As it was established earlier, 
the winners of the world championships have more 
chances for Olympic medals [2]. However, a significant 
number of elite judokas have reached the Olympic and 

World Championship podiums on a limited number of 
occasions. In this regard, it is very important that the 
peak of their preparedness and the achievement of 
sports form fall on the Olympic season.

Objective of the study was to conduct a compar-
ative analysis of the achievement of the best results by 
judo athletes of the leading national teams at the Ol-
ympiad Games and the main competitions in the train-
ing cycle that preceded these Games, as well as to 
identify the information content of other indicators of 
the realization of the potential of national judo teams. 

Methods and structure of the study. The desk 
research examined professional biographies of 121 
judo athletes: 63 men and 58 women, representing 
four countries at the 2012, 2016 and 2020 Olympiad 
Games. The results of the performances of athletes 
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Abstract
Objective of the study was to conduct a comparative analysis of the achievement of the best results by judo athletes of the 

leading national teams at the Olympiad Games and the main competitions in the training cycle that preceded these Games, as 
well as to identify the information content of other indicators of the realization of the potential of national judo teams. 

Methods and structure of the study. In the course of the desk analysis, professional biographies of 121 judoka athletes 
were studied: 63 men and 58 women, who represented the four leading national teams of Japan, Russia, Georgia and France 
at the 2012, 2016 and 2020 Games. The results of the performances of athletes and teams at the Games of the Olympiad were 
compared with the results at the main starts of the seasons in the previous training cycles: world championships, previous 
Games of the Olympiad, world series tournaments.

Results and conclusions. The most conservative characteristics of both men's and women's national teams that won the 
first team place in the Olympic tournaments are the presence of winners of the World Series tournaments (all participants), 
winners of the World Championships or the previous Olympiad (6-7 Olympians), world champions or Olympic champions of 
the previous Olympiad (2-6 Olympians). Along with this, the range of fluctuations in indicators characterizing the realization of 
the potential of athletes in the world's leading judo teams is assessed as high. The foregoing indicates that coaching staffs are 
looking for programs that allow athletes to reach their full potential at the main start of the four years.

Keywords: achievement of the best results, Olympic Games, elite sportsmen, judo.
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