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Introduction. The problem of increasing sports 
performance in women specializing in track and field 
heptathlon is solved mainly by increasing the volume 
and intensity of the training load, as well as indicators 
of the functional fitness of female athletes [3, 4, 6]. 
At the same time, not enough attention is paid to the 
search for methods to optimize the technical readi-
ness of multiathlons, allowing to use their motor abili-
ties to the maximum in each heptathlon discipline. In 
order for all-around athletes to fully use their motor 
potential, which is necessary for a two-day struggle 
with rivals and progressive fatigue, they need to have a 
stable technique for performing all disciplines includ-
ed in the all-around [1, 5]. This actualizes the search 
for pedagogical influences and specially organized 
conditions aimed at increasing the efficiency of move-
ments and the accuracy of fulfilling the parameters of 
competitive exercises, which will make it possible to 
achieve the maximum possible contribution of individ-

ual all-around disciplines to the total amount of points.
Objective of the study was to increase the ef-

ficiency of training athletes specializing in track and 
field heptathlon based on the design of key individual 
biomechanical parameters in individual disciplines.

Methods and structure of the study. An analy-
sis of the literature [3, 4] and our own results of the 
study [1, 5, 6] contributed to the development of an 
algorithm (see figure) for making decisions in the in-
dividualization of the training of qualified athletes spe-
cializing in track and field heptathlon. The algorithm 
was tested in the training process of the strongest all-
around athletes in Belarus, and its effectiveness was 
assessed by the magnitude of the increase in sports 
results and indicators in individual all-around disci-
plines.

Results of the study and their discussion. Fol-
lowing the developed algorithm assumes at the first 
stage the determination of the predicted individual 
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Abstract
Objective of the study was to increase the efficiency of training athletes specializing in track and field heptathlon based 

on the design of key individual biomechanical parameters in individual disciplines.
Methods and structure of the study. A decision-making algorithm has been developed for the individualization of 

the training of qualified athletes specializing in track and field heptathlon. The latter was tested in the training process of 
the strongest all-around athletes in Belarus, and its effectiveness was assessed by the magnitude of the increase in sports 
results and indicators in individual all-around disciplines.

Results and conclusions. Following the decision-making algorithm when individualizing the training of athletes con-
tributed to the increase in the total amount of the all-around due to the “pulling up” of the lagging disciplines to the indicators 
of the predicted model. Thus, the sports results of the five athletes who took part in the experiment improved by an aver-
age of 6.29%, and the performance in the technical disciplines of the heptathlon by 9.92% compared to the previous year. 
Particular attention is paid to the development of individual biomechanical model indicators, which serve as the basis for the 
formation of control training effects aimed at improving the technical training of all-round athletes.
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ratio of points (in %) of an athlete in the heptathlon 
disciplines. To do this, you can use the data of the ta-
ble, which presents the results of our analysis of the 
competitive activity of the strongest all-rounders in 
the world (n=35). 221 best results of the season in the 
heptathlon, shown by athletes during their sports ca-
reers aged 18 to 31, were subjected to statistical pro-
cessing and the most significant age categories were 
selected. So, 18 years old is the age of the first seri-
ous international competitions with standard appara-
tus. This is followed by the age of 20 years - the pe-
riod when the first significant jump is observed in the 
annual competitive result of heptathletes. The second 
most significant increase in competitive results occurs 
at the age of 23, and the maximum average amount 
was demonstrated by athletes at the age of 27. The 
increase in the average amount, compared with 23 

years, amounted to 139.91 points.
The next stage is the creation of individual biome-

chanical models, which involves the use of a gener-
ally accepted technique for assessing technical skill 
in each of the heptathlon disciplines based on a video 
analysis of the competitive activity of female athletes. 
Thus, in the 100-meter hurdles, it is possible to analyze 
the timing of running sections of the distance, vertical 
fluctuations of the general center of mass of the body 
while overcoming the barrier, the time to overcome the 
obstacle itself and the support after leaving it. In the 
high and long jumps, the analysis is carried out ac-
cording to the following indicators: the individual fea-
tures of the rhythmic-tempo structure, the spatial and 
angular characteristics of the take-off run in multiath-
lons (especially the last three steps) are determined. 
The analysis of the competitive activity of heptathletes 

in the shot put is carried out according to the kinemat-
ic indicators in the final phase of movement (speed, 
height and angle of the projectile, the duration of the 
acceleration of the shot and the push itself).

Technical mastery in javelin throwing is evaluated 
by kinematic characteristics at the moment of setting 
the right and left (stopping) legs, as well as angular 
characteristics at the moment of projectile release. 
Significant shortcomings were revealed in the tech-
nique of performing the final effort in the javelin throw 
among heptathletes, which did not allow them to fully 
realize their motor potential in this all-around disci-
pline [1]. This is the lack of “overtaking” the projectile, 
depriving the athletes of the opportunity to use the 
energy of elastic deformation of the muscle-tendon 
structures in the throw; passive work of the right leg 
after setting, which leads to the absence of a two-sup-
port position and “crawling” from the right leg to the 
left; violation of the sequence of inclusion of muscles 
in the work, as a result of which the throw is performed 
with one hand, without engaging the strong underlying 
parts of the body.

The development of individual biomechanical 
model indicators serves as the basis for the further 
formation of point control training actions aimed at 
improving the technical training of female athletes [5]. 
This involves the development of special exercises, 
the application of which must be guided by the prin-
ciple of dynamic compliance [2], according to which 
the latter should be adequate to the main competitive 
exercise according to the following criteria: muscle 
groups involved in the work; amplitude and direc-
tion of movement; accentuated section of the range 
of motion; the magnitude of the effort and the time 
of its development; movement speed; muscle work 
patterns. The main means can also be various imita-
tion exercises with weights, which correspond to the 
structure of individual phases and elements of com-
petitive exercises and are aimed at developing specif-
ic muscle groups. All this can be an effective approach 
to the problem of realizing the motor potential of all-
around events in complex coordination disciplines of 

all-around events and will allow, without being carried 
away by an increase in the volume and intensity of the 
training load, as well as an increase in the indicators of 
the functional fitness of athletes, to increase the com-
petitive result.

The final decision-making stage in the individu-
alization of the training of qualified all-round athletes 
can be the organization (distribution and intercon-
nection) of training means in the annual cycle and its 
structural formations, as well as the planning of cor-
rective measures. At the same time, it is important 
not to forget the obligation to constantly clarify the 
content of the training effects of the adequacy of the 
current state of the body of a particular athlete during 
training sessions [7, 8].

Conclusions. Following the decision-making al-
gorithm when individualizing the training of athletes 
specializing in athletics heptathlon contributed to the 
increase in the total amount of the all-around due to 
the “pulling up” of the lagging types to the indicators 
of the predicted model. Thus, the sports results of the 
five athletes who took part in the experiment improved 
by an average of 6.29%, and the performance in the 
technical disciplines of the heptathlon - by 9.92% 
compared to the previous year.

In our opinion, the development of rational vari-
ants of motor actions, in order to achieve the planned 
sports result, is one of the unused resources that can 
optimize the mechanism for managing the technical 
preparation of heptathlons. The use of individual bio-
mechanical models, as a guideline in the formation of 
the accuracy of reproduction of the kinematic and dy-
namic structures of a competitive exercise in multia-
thlon, will optimize the training process and maximize 
the use of their motor potential in heptathlon disci-
plines, which will improve sports performance.
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Decision-making algorithm for individualizing the training of qualified athletes specializing in heptathlon

The ratio of points in the heptathlon disciplines of the strongest athletes in the world, specializing in track 
and field heptathlon, in the age aspect

Age
Contribution of individual disciplines to the total score, %

100m 
hurdles

High jump Shot put 200m run Long jump
Javelin-
throwing

800m 
run

18 years old 17,2 16,0 11,1 15,9 14,8 11,0 14,0

20 years old 16,3 15,7 11,9 15,2 14,8 12,2 13,9

23 years old 16,5 15,7 12,1 15,0 14,6 12,1 14,0

27 years old 16,4 15,6 12,2 14,7 15,0 11,9 14,2
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Introduction. Today we can note the growing 
popularity of wrestling. Judo, Greco-Roman wres-
tling, freestyle wrestling are firmly entrenched in the 
program of the Olympic Games. New directions and 
schools appear and develop. Tough competition is al-
ready evident at the level of youth tournaments. How-
ever, there is still a lack of research related to the bio-
mechanics of this type of motor activity.

Objective of the study was to conduct a biome-
chanical analysis of the throw Uchi-Mata in conditions 
of high-level competitions.

Methods and structure of the study. To ana-
lyze the throw, a video was taken from the Internet, 
containing fragments of the fights of the Olympic 
champion in judo Toshihiko Koga. he analyzed part of 
the video recording, containing the execution of the 
catch throw, was divided into separate photographs 

– cyclograms.  Next, the model was determined, due 
to which the throw was performed [1]. For each cy-
clogram, the coordinates of the center of gravity of 
both athletes were calculated. The distance that the 
athlete’s center of gravity passed was measured in 
arbitrary units (in the size of the athlete’s image). The 
speeds of the center of gravity of both athletes were 
calculated modulo, the projections of the speeds of 
the centers of mass, the changes in speeds during 
the transition between cyclograms and the projec-
tions of changes in speeds. The speed was meas-
ured in c.u./s. Changes in speed were calculated as 
the difference in speeds between two cyclograms 
and were measured, respectively, also in c.u./s. The 
intervals of values   of the calculated quantities were 
determined. The following designations are adopted 
in this work:
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Abstract
Objective of the study was to conduct a biomechanical analysis of the throw Uchi-Mata in conditions of high-level 

competitions.
Methods and structure of the study. To analyze the throw, a video was taken from the Internet, containing frag-

ments of the fights of the Olympic champion in judo Toshihiko Koga. Next, the model was determined, due to which the 
throw was performed.

Results and conclusions.  In the course of the analysis of the throw Uchi-Mata, the authors calculate the speed of 
the center of gravity modulo for both athletes, the changes in the speed of the center of gravity modulo, as well as the 
projections of these values on the coordinate axes. Based on the intervals of the values of the velocities of the centers 
of gravity, the projections of the velocities, it is concluded that in the process of preparing and performing the throw, the 
opponent accelerates in the horizontal plane. The trajectory of the center of gravity of the attacked athlete indicates his 
preliminary swinging in the vertical plane before the throw. The results of the study can be used in the wrestling training 
process at the stage of sports specialization.

Keywords: Uchi-Mata, judo biomechanics, technical and tactical training.
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