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Abstract: The presented article 
examines the problem of managing training load 
through monitoring the process of adaptation of 
the cardiovascular system to the work 
performed at the pre-competition training stage 
for 12-14  year old gymnasts. 

 

Introduction. The adolescent period (10-17 years) is a "critical" period in the life of 

young athletes. Significantly increasing the intensity of the training process during this period 

can negatively impact adolescent girls' bodies and cause some negative consequences for their 

health [2,3,4.6,8,10]. It should be noted that the body of girls of this age is biologically immature 

and is not ready to withstand high-intensity loads without the threat of structural and 

functional changes [3,5,6,12,14]. 

However, in sports with complex coordination of movements, and particularly in 

rhythmic gymnastics, when planning the training process for athletes of this age (deep 

specialized training stage), a significant increase in training and competition loads is 

characteristic, aimed at achieving a high level of sports and technical mastery [7,8,9,13]. 

Research objective: optimization of training load parameters for gymnasts competing 

under the Candidate for Master of Sports (CMS) program in pre-competition and competitive 

mesocycles.  
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Organization of the research. During the pedagogical experiment, in order to include in 

the educational process the complexes of exercises of the Special Physical Training (SPT) and 

Subject Training sections, performed by a combined method, and corrective gymnastics, the 

indicators of the functional system of the gymnasts were recorded.  

During the research, the process of athletes' body adaptation to physical activity was 

monitored according to the following changes: 

• blood pressure (BP) (measurements were carried out using the Korotkov method 

regularly at the 1st minute after completing the exercises); 

• work of the cardiovascular system (registration of heart rate (HR) indicators 

using apparatus and palpation methods - pulse wave on radial and carotid arteries). 

Due to the fact that sports physiologists are aware of the age differences in these 

indicators for girls aged 12-13 and 14 (6.7), two subgroups were identified within the 

experimental group. 

The norm for the blood pressure indicator in girls of this age at rest was taken as 110/66 

- 112/66 mm Hg. and a permissible maximum increase at physical activity of 32±2 mm Hg. 

(3.6,7). Based on this, the calculated blood pressure indicators after performing the load in 

gymnasts should be 140/90 - 144/95 mm Hg. 

Results and their discussion. The initial changes in systolic pressure indicators in 

gymnasts, defined as the body's reaction to a given load, did not exceed 144 mm Hg, which 

indicates the adequacy and "biological" nature of the developed exercise complexes. The table 

presents the average statistical BP indicators for gymnasts of different age groups throughout 

the pedagogical experiment. 

Table 1. 

Age 

(year) 

With BP (mm Hg) DAP (mm Hg) 

norm until after norm until after 

12-13. 110 ± 32. 106±15. 120±12. 66. 71±8. 83±13. 

14. 112 ± 32 111±18. 124±10. 66. 79±12. 89±11 

 

When performing experimental exercises, the SBP indicators increased by an average of 

14 mm Hg for 12-13 year old female gymnasts and 13 mm Hg for 14 year old female gymnasts. 

Thus, during physical exertion, the SBP threshold does not exceed - the maximum increase in 

SBP by 32 mm Hg. 

During the experimental period, changes in heart rate (HR) indicators were noted before 

performing the exercise complexes and in the 1st minute after them. Figures 1, 2 show the 

changes in heart rate indicators recorded in gymnasts throughout the pedagogical experiment. 
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In the presented figures, the change in the dynamics of heart rate indicators after 

performing exercise complexes for gymnasts of both subgroups indicates the presence of an 

adaptation process to the load. But the intensity of this process in the subgroups is different. 

This difference is significant in the subgroup of 12-13 year old gymnasts (according to the 

Mann-Whitney criterion, P<0.05). No significant differences were found in 14-year-old 

gymnasts (P>0.05). 

 

Fig. 1. Heart rate indicators when performing a set of exercises for gymnasts aged 12-

13. 

 

Fig. 2. Heart rate indicators when performing a set of exercises gymnasts are 14 years 

old 

In pre-competition and competition mesocycles, training load parameters increase 

significantly and are often determined by coaches intuitively. 
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As an indicator of the load magnitude, the "intensity index" (I) was used, which was used 

by T.S. Lisitskaya [4] to determine the load magnitude in artistic gymnastics and adapted to 

modern conditions by L.Ya. Arkaev [1]: 

AND= (K•E/t"total.) •200, where 

  K•E - the number of elements completed during the training, t"total. - total working 

time on the views (s),  200 - coefficient for obtaining the absolute number of training density. 

Creating optimal redundancy conditions: 

- the intensity of training loads in the pre-competition mesocycle should exceed the 

competition load by 1.5 - 2.0 times (average 1.7 times); 

- the load intensity for highly qualified gymnasts is 2.60 - 2.70 elements per minute. 

In gymnastics sports, the average load density is 7.5 relative units. 

Similar calculation of training load volumes can also be applied to gymnasts-artists. 

According to the new Rules for Competitions in Rhythmic Gymnastics (2013), one composition 

must have 10 equivalent elements. For the competition, KMS gymnasts perform a maximum of 

8 competitive compositions - "progons" (4 types of program, 4 types in the final). The 

calculation of the maximum number of assessed elements performed by junior gymnasts in a 

single competition is presented as follows: 10 elements in one composition × 8 "progons" = 80 

assessed elements. 

Due to the fact that training loads should exceed competitive loads by 1.5-2 times, the 

theoretical calculation of the required number of assessed elements that gymnasts must 

perform during one training session has the following values: 

80 items × 1.5 = 120 estimated items (minimum), 80 items × 2 = 160 estimated items 

(maximum). 

Consequently, the number of assessed elements performed during training by artistic 

gymnasts of the KMS qualification should be 120-160 elements. Since the main part of training 

in the competitive mesocycle most often consists of exercises "running," the calculated value of 

the number of "running" that gymnasts must perform during the main part of the lesson was: 

120 elements: 10 = 12 "progons," 

160 elements: 10 = 16 "progons." 

On average, the duration of the main part of the training session for gymnasts of this 

qualification is 1.5 hours. Taking into account the completed calculations of the required 

number of runs, the time for their execution should be 26.7 - 35.6% of the main part of the 

lesson. 
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Calculation of the "intensity index" for the main part of the training session for gymnasts 

performing under the KMS program: 

1.5 hours = 5400 s. 

I = (120:5400) × 200 = 4.4 units., 

I = (160: 5400) × 200 = 6.0 units. 

The load intensity index ranges from 4.4 to 6.0 units. 

Thus, the calculated load density for gymnasts-athletes of the KMS qualification does not 

exceed the specified optimal indicators (I = 7.5 units) for highly qualified athletes.  

The calculation of the estimated number of elements that gymnasts must perform at a 

given load density was: 

120 (estimated elements per training): 90 (min) = 1.3; 

160 (estimated elements per training): 90 (min) = 1.8. 

Consequently, artistic gymnasts performing under the KMS program must perform 1.3 - 

1.8 (2) rated elements per minute, while in sports gymnastics, this indicator is 2.6 - 2.7 (1). 

Thus, using the calculated parameters of training loads for the main part of classes in 

pre-competition and competitive mesocycles will allow gymnasts to improve their sports skills 

while maintaining their physical health. 

Conclusion. For junior gymnasts, the frequency of competitions is one in two weeks. At 

the same time, the duration of the competitive stage in the structure of the annual macrocycle 

in gymnasts competing under the KMS program (according to the Competition Calendar for 

2014 of the Tashkent Children's and Youth Sports School of Artistic Gymnastics) is 

distinguished by its long duration and intensity (for 9-10 months a year). 

One of the ways to optimize the training process for gymnasts performing under the KMS 

program is to plan the loads in the main part of the training session, taking into account the 

requirements of the modern Competition Rules, on the one hand, and the physiological 

characteristics of the 13-15-year-old girls' bodies, on the other. 

The main part of the training sessions in the competitive mesocycle consists of 

performing competitive compositions on a platform to music. The most relevant is the 

calculation of the optimal, biologically justified number of "running" per workout that gymnasts 

must perform. This will, on the one hand, improve the sportsmanship of gymnasts in 

accordance with the modern requirements of the sport, and on the other hand, reduce the risk 

of negative consequences of physical exertion on the body of adolescent girls.  

The obtained data on the reactions of the body's systems to the load indicate that in less 

qualified athletes (12-13 years old), the body's reaction is somewhat higher than in more 
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qualified gymnasts (14 years old), which is due not only to the functional characteristics of the 

body of girls of this age, but also to their sports experience and qualification level. 
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