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Abstract: The aim of the study was to study and identify the features of the
development of speed-strength endurance and the body's adaptation to it in girls 9-13
years old, involved in sports and not involved in sports. Fifteen young swimmers (main
group) took part in the process of dynamic observations. The study lasted three academic
years. Speed-strength endurance (300 m run), lactate, heart rate, blood pressure were
determined. Compared with the group of girls who made up the control group. The speed
of running for 300 m according to the average values in the main group corresponded to
4,40 £ 0,22 s, and in the control group — 3,98 + 0,33 s, or 10,6% was lower. When
analyzing the process of anaerobic metabolism, it was found that the level of lactate in
the blood of the girls of the main group was significantly higher (7,977 £ 2,33 mmol/l)
compared to the girls of the control group (5,335 £+ 2,37 mmol/l), the difference in lactate
at the first stage of the survey was 33,1% (p<0,05). The data obtained made it possible to
conclude that the selected schoolgirls in the main group had an advantage in the
development of the process of anaerobic metabolism of carbohydrates, in particular
muscle glycogen, compared to the group of girls not involved in sports, which served as
the basis for the development of their more significant speed-strength endurance.
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Introduction. In the process of natural development of the growing organism of
girls, a complex of structural and functional changes develops in a certain rhythm, aimed
at optimizing the functioning of both the whole organism as a whole and the development

of motor qualities in particular [1]. The level of development of motor qualities to a
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certain extent determines not only the physical activity of the organism of children, but
also the functional level of neuromuscular maturity and metabolic processes [4].

The growth and development of many metabolic processes occurs at the cellular
level and leads to an increase in body size, differentiation and formation of various organs
and systems, respectively, motor or physical activity of a growing child's body [5]. At the
same time, it is known that the process of physical development can be divided into
separate periods, in which heterochrony is traced in the development of various functional
systems, metabolic processes, and motor qualities [1, 2].

Despite the fact that the process of development of the child's body occurs under
aerobic conditions, a growing organism can perform physical activity under anaerobic
conditions [2]. One of the oldest metabolic processes in the human body is anaerobic
carbohydrate metabolism, or anaerobic glycolysis. This process is carried out under
anaerobic conditions, the final intermediate product of the exchange is lactic acid [6].

It is known that one of the motor qualities, which is formed with an insufficient
amount of oxygen during muscular activity, is speed-strength endurance and the body's
ability to perform high-intensity physical activity for a long time under conditions of
hypoxia [3, 7, 8].

Purpose of research - to study and identify the features of the development of
speed-strength endurance and adaptation to it of the body of girls 9-13 years old, involved
in sports and not involved in sports.

Organization and research methods. The studies were carried out on the basis of
the Balneological resort of Thbilisi, Georgia, 2 times a year (autumn-spring). In the process
of dynamic observations, 15 young athletes (swimming) and 15 girls who do not go in
for sports took part. The study lasted three academic years - from 9-10 to 12-13).

The girls-athletes had two training sessions in the water and two physical training
sessions on land per week. Those who do not go in for sports have only two physical
training lessons.

As a test distance, a run was chosen (a segment of 300 m), which the schoolgirls
performed at the maximum speed for each girl. With the permission of the parents, in

conditions of relative rest and after running the segment, blood sampling was carried out,
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lactate, heart rate, and blood pressure were determined. This article reflects the results on
metabolism and run time of the segment. Before the start of the study, the level of physical
development did not have significant differences among girls who were swimming (main
group) and girls who were not involved (control group) (p>0,05).

Results of the research and their discussion. The table shows the dynamics of
three-year observations.

Considering lactate as a product of cellular metabolism in muscles due to lack of
oxygen, we adhered to the generally accepted conditions for its determination: after 3
minutes and at the tenth minute of rest, we determined the time sufficient for its diffusion
from muscles into the blood.

The analysis of the obtained results showed that the level of speed-strength
endurance in the girls of the main group, at the first examination, was significantly higher
(p<0,05) compared to the group of girls that made up the control group. The speed of
running for 300 m according to the average values in the main group corresponded to
4,40 £+ 0,22 sec., and in the control group — 3,98 & 0,33 sec. or 10,6% was lower.

When analyzing the process of anaerobic metabolism, it was found that the level
of lactate in the blood of the girls of the main group was significantly higher (7,977 +
2,33 mmol/l) compared with the girls of the control group (5,335 + 2,37 mmol/l)
differences for lactate at the first stage of the survey was 33,1% (p<0,05).

The data obtained allowed us to conclude that the selected schoolgirls in the main
group had an advantage in the development of the process of anaerobic metabolism of
carbohydrates, in particular muscle glycogen, compared to the group of girls not involved
in sports, which served as the basis for the development of their more significant speed-
strength endurance.

Long-term observations have shown that schoolgirls of both groups have a specific
rhythm in the development of speed-strength endurance: the results in 300-meter running
improved annually by spring, decreased in summer and autumn, regardless of the fact that

schoolgirls led a fairly active lifestyle during the summer holidays.
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Table - Dynamics of speed-strength (anaerobic) endurance development in girls

engaged and not engaged in sports

Run 300 m Lactate dynamics
At rest,
Groups Survey stage | Age 10 min
lactate | time, sec | speed 3 min
rest

I (autumn) 9-10 1,580 | 68,5+6,7 | 4,4+0,3 | 7,997£24 | 6,111%1,7

II (spring) 9-10 1,492 | 67,0£7,3 | 4,5+£0,3 | 5,554+1,8 | 3,734+2,2

II (autumn) | 10-12 1.491 67,5£6,0 | 5,0£0,2 | 7,936+2,5 | 6,247+1,8
Girl athletes | IV (spring) 10-12 1,208 | 58,544,7 | 5,2+0,1 | 5,211+1,9 | 4,581£2,7
V (autumn) 12-13 1,462 | 66,3£7,2 | 4,5+£0,3 | 6,910+2,5 | 3,975+1,7
VI (spring) 12-13 0,893 | 57,5+4,7 | 5,2+0,2 | 7,333+£2,5 | 5,356+2,2
I (autumn) 9-10 0,766 | 75,8+8,6 | 4,0+0,3 | 5,314£24 | 3,665+1,4
II (spring) 9-10 1,551 67,0£7,5 | 4,5+0,3 | 5,127+2,1 | 3,878+1,7

Non-athletic | III (autumn) | 10-12 0,764 | 71,8£7,4 | 4,2+0,2 | 5911+1,9 | 3,823+2,1
girls IV (spring) 10-12 1,166 70,0+7,5 | 4,3+0,2 | 5,887+1,5 | 4,112+1,9

V (autumn) | 12-13 1,554 | 67,0+£7,2 | 4,5+0,1 | 4,979+£2,3 | 3,734+1,7
VI (spring) 12-13 0,767 | 63,8+8,0 | 4,7+0,3 | 8,909+1,9 | 7,220£2,0

It was found that cyclicity in both groups is associated with a decrease in blood
lactate by spring (positive adaptation of the body to intense muscle activity) due to aerobic
capacity and creatinephosphate reserves.

At the same time, the maximum amount of lactic acid in the blood of girls in the
control group was noted only by the last stage of the examination (12-13 years old) (tab.).

Despite the fact that in the long-term dynamics in the development of speed-
strength endurance female athletes had, the rate of increase in time or speed over three
years in girls of both groups did not have significant differences and amounted to: in the
main group — 15 % in the control group — 14 % (p>0,05).

Conclusions. The data obtained allow us to conclude:

1. The process of biological development of the speed-strength endurance of the
body of girls aged 9-13 is subject to seasonal rhythm, the cyclicity of manifestation in

this ability can be traced in people involved and not involved in sports;
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2. The difference in the level of development of anaerobic carbohydrates in
schoolgirls aged 9-13 is interconnected with the process of formation of speed-strength
endurance, the best sports results were achieved by athletes with a predominance of
anaerobic glycolysis.

3. The results of the research have been introduced into the practice of sports

selection of girls in sports in which physical loads of a speed-strength nature predominate.
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