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Currently, a lot of problems have accumulated in middle-distance running for men: the number of our 

athletes in the lists of the strongest in the world is decreasing, there are few new names in the national 

team of the country. And there are reasons for that. Young coaches, wanting to prove themselves 

quickly, forget about the versatile training of their students, forcing their training. At competitions, it 

is often noticeable that even young athletes are overweight, weak musculoskeletal system, low technical, 

functional and physical fitness. There is also a low motivation of athletes to achieve high results. It is 

no accident that they are afraid of starts, and their competitive activity is unstable. 

To a greater extent, the reason for this is also the lack of training programs, recommendations for the 

preparation of young athletes for long distances, not enough publications in the literature, and often, 

the unavailability of information. This work is an attempt on the basis of theoretical knowledge on the 

development of endurance, the training of athletes – runners at medium distances and a brief analysis 

of the practical activities of athletes will allow to formulate the main directions in the activities of the 

coach and indicative moments in the training of young runners at medium and distance. 

In the conditions of modern civilization, in conditions of a decrease in natural motor activity, systematic 

physical exercises should be considered the most effective, purposeful effect on the body. Sports 

training provides enhanced growth of muscle performance. As the fitness of the body increases, muscle 

performance increases accordingly. Young athletes, in comparison with their peers who do not play 

sports, have greater efficiency, endurance. Moreover, the older the age of young athletes and the higher 

the qualification, the greater the difference between athletes and non-athletes. 

Skeletal muscles are the main apparatus by which physical exercises are performed. A well-developed 

musculature is a reliable support for the skeleton. For example, with pathological curvature of the spine, 

deformities of the chest (and the reason for this is the weakness of the muscles of the back and shoulder 

girdle), the work of the lungs and heart becomes difficult, the blood supply to the brain worsens, etc. 
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Trained back muscles strengthen the spinal column, unload it, taking part of the load on themselves, 

prevent the "loss" of intervertebral discs, slipping of the vertebrae. If the muscles are doomed to long 

rest, they begin to weaken, become flabby, decrease in volume. Systematic athletics activities contribute 

to their strengthening. At the same time, muscle growth does not occur due to an increase in their 

length, but due to the thickening of muscle fibers. Muscle strength depends not only on their volume, 

but also on the strength of nerve impulses entering the muscles from the central nervous system. In a 

trained person who is constantly engaged in physical exercises, these impulses cause muscles to 

contract with greater force than in an untrained person. 

Under the influence of physical activity, the muscles not only stretch better, but also become firmer. 

Athletics contribute to better nutrition and blood supply to the muscles. Along with the increase in 

working capacity, young athletes' ability to maximize oxygen consumption increases. Under the 

influence of systematic sports, aerobic performance increases, especially in girls who play sports. 

Systematic sports significantly increase aerobic performance in young athletes. Aerobic performance is 

also influenced by the nature of the exercises performed. Young athletes engaged in cyclic sports have 

a higher MPC than representatives of acyclic sports. 

Absolute indicators and growth rates of special strength in 17- to 18-year-old boys who do not play 

sports, and in young athletes differ significantly - in the former they are lower. For example, non-

athletes with simultaneous pushing off with their hands have force indicators lower by 12.09 kg (29%), 

with alternating pushing off with their hands - by 14.43 kg (25%) and with pushing off with their foot - 

by 36.92 kg (20%). Athletes from 13-14 to 17-18 years old have a sharp jump in the development of 

repulsion power indicators. For people who do not engage in sports, during this period, its growth rate 

is not significant. 

The data of age-related patterns of the development of special strength indicators in young athletes and 

schoolchildren who do not engage in sports should be taken into account when planning the means and 

methods of their education in the course of training sessions. The education of endurance by influencing 

anaerobic capabilities is based on the adaptation of the body to work in conditions of accumulation of 

under -oxidized energy products and is characterized by the solution of two tasks: 1) increasing the 

power of the glycolytic (lactate) mechanism; 2) increasing the power of the creatine phosphate 

(alactate) mechanism. For this purpose, basic and specially prepared exercises of appropriate intensity 

are used. In this case, repeated and variable interval exercises are used. 

The following requirements apply to exercises used as means of improving the glycolytic mechanism. 

The work should be performed with an intensity of 90-95% of the maximum power for this segment of 

the distance, the duration of work is from 20 seconds to 2 minutes (the length of the segments is from 

200 to 600 m in running; from 50 to 200 m in swimming). The number of repetitions in the series for 

beginners is 2-3, for well-prepared 4-6. Rest intervals between repetitions gradually decrease: after the 

first – 5-6 minutes, after the second – 3-4 minutes, after the third – 2-3 minutes. There should be a rest 

between the series to eliminate lactate debt in 15-20 minutes. The following requirements apply to 

exercises used as a means of improving the creatine phosphate mechanism. The intensity of the work 

should be near the limit (95% of the maximum); the duration of exercises – 3-8 seconds (running – 20-
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70 m, swimming – 10-20 m); rest intervals between repetitions – 2-3 minutes, between series (each 

series consists of 4-5 repetitions) – 7-10 minutes. The rest intervals between the series are filled with 

exercises of very low intensity, the number of repetitions is determined based on the preparedness of 

those involved. 

The development of aerobic and anaerobic capabilities is combined with each other. Glycolysis depends 

on the respiratory capabilities and at the same time is itself the basis for the alactate process. Based on 

this, it is advisable to plan the preferential development of these opportunities in the following sequence 

in the system of classes: aerobic – lactate – alactate. In the course of one lesson, the solution of 

endurance training tasks should occur in reverse order. 

At the age of 13-17 years, the rapid development of the body occurs. During this period, strength 

accumulates, dexterity is acquired, endurance increases, the work of all organs increases, especially the 

state of the nervous system, the activity of the cardiovascular and respiratory systems changes. By the 

age of 15, ossification of the vertebral column, chest, pelvis and limbs does not end. The ligamentous 

apparatus is more elastic than in adults, so you should not do large muscle strains. Muscle tissue grows 

more vigorously in boys aged 16-17, the activity of the cardiovascular system becomes more perfect. The 

pulse slows down, blood pressure decreases, the stroke volume of the heart approaches the volume of 

adults, the speed of blood movement decreases. 

It is during this period that the harmonious development of muscles is very important, because a 

unilateral increase in one group can lead to uneven development of internal organs and disruption of 

their functions. At this age, you can significantly increase physical activity, actively develop special 

endurance and strength qualities.  The problem of improving endurance from childhood is one of the 

most important in physical education and sports training. The education of endurance for sports 

purposes should contribute to the massive strengthening of the health of the younger generation, which 

is especially important in connection with the hypokinesia in school-age children, aggravated by the 

acceleration of physical development.  Running is an effective and accessible means of physical 

improvement for all ages, contributing to the improvement of health and harmonious development. 

However, the problem of sports training of young runners has been causing controversy and 

disagreement among coaches and researchers for many years. The main contradictions relate to the 

initial, basic stages of sports training, covering children and youth, namely, these stages are of leading 

importance for achieving high sports results. It is well known that achieving high athletic results in 

most sports, especially those associated with prolonged cyclical locomotor activity, is impossible 

without a high level of endurance development. Currently, high athletic results in endurance running 

have become available for girls aged 16-17 and boys aged 18-19. 

At the same time, this is not an obstacle to improving results when they move into the category of adult 

athletes. Modern age physiology, biochemistry and morphology have accumulated significant 

experimental material on certain issues of endurance development in ontogenesis in connection with 

age-sexual characteristics of the organism. It is also known that this age is favorable for the 

development of speed of movement. However, in the theory of physical education, the issues of 

improving endurance for sports purposes in children, adolescents, boys and girls have not yet been 
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studied sufficiently and systematically. All this determined the purpose of our work - to investigate the 

patterns of age-related development of endurance and experimentally substantiate the process of 

promising, systematic training in endurance running for children, adolescents, boys and girls. 

The complexity and versatility of the problem has led to the need to build the work in the form of a 

number of separate studies conducted in two main directions. The first direction is connected with the 

study of age-related changes in endurance in its various manifestations in non-athletes-schoolchildren. 

The second is with the research and experimental substantiation of the methods of training young 

runners at distances requiring endurance. Starting the study, we hoped that the establishment of age-

related patterns of endurance development and biological factors that cause them would allow us to 

purposefully apply the recommended means and methods of training, depending on the age, gender 

and qualifications of young athletes. The purpose of the study required solving a number of specific 

tasks put forward on the basis of generalization of many years of personal experience working with 

young runners, as well as scientific, theoretical and practical data on the problem of running training 

and endurance education at school age. Running is a cyclical locomotor exercise of a global nature and 

requires the manifestation of general, special endurance and other motor qualities. In this regard, we 

were interested in the quantitative characteristics of the factors that ensure success in running among 

novice athletes. 

o solve this problem, we determined the change in the result at 600 m and its relationship with age, 

level of motor qualities and physical development in 125 novice runners aged 11-16 years. It was found 

that the result in the 600 m run at this age varies significantly. However, these changes occur unevenly: 

the highest average annual growth rates were found in 12, 14 and 16 years. At the age of 15, there is a 

decrease in results, but it is statistically unreliable. The most closely related to the result is the level of 

endurance development according to the speed reserve indicator proposed by N.G. Ozolin. Speed is 

reliably associated with the result only up to the age of 14, and strength - at 13 and 16 years. The result 

in the 600 m run at the age of 11 and 16 is closely related to anthropometric indicators, the WEL does 

not affect this result, while the relative WEL is significantly related to the result at all ages, with the 

exception of 13 and 16 years. Thus, the result in middle-distance running for beginners is correlated 

with most of the studied indicators, but the nature of this dependence, especially its changes, varies 

with age. 

Up to 15 years of age, speed and strength, along with endurance, significantly affect the result in running 

for beginners. At the age of 15, they begin the process of differentiating the influence of physical 

qualities on the result. In the future, one quality remains the leading one - endurance. The established 

close correlation of endurance with the result in running at 600 m at all ages served as a prerequisite 

for further, more in-depth research of this motor quality. In this regard, we investigated the age 

dynamics of changes in endurance and its relationship with physical development and motor qualities 

in various zones of work capacity and with static efforts in 832 schoolchildren aged 9-17 who are not 

involved in sports. The change in endurance indicators for schoolchildren and schoolgirls in running of 

submaximal, large and moderate power occurs differently: boys have the greatest increase at 13-14 

years, and girls have endurance indicators for submaximal and high power work increase to 14 years, 
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endurance for moderate power work (running in combination with walking for 35 minutes) with age 

changes insignificantly. 

              The indicators of endurance to static efforts and to maximum power work in boys and girls 

improve slightly with age. The total indicators of age-related changes in endurance are 28% for 

schoolchildren, 21% for schoolgirls, at the same time, the total indicators of strength increase by 177 

and 107%, respectively. The lag in the development of endurance in comparison with strength shows 

the insufficient use of running and other natural locomotives aimed at educating this important quality 

at school age. The age dynamics of physical development and motor qualities established by us fully 

characterizes the formation of the body of schoolchildren who do not engage in sports, and their 

difference from the development of young athletes. 

 The results of statistical processing reveal a significant unevenness of development, as well as periods 

of the greatest gains. Puberty period of puberty has a special influence on physical development and 

improvement of motor qualities. Thus, the main factors affecting the development of endurance in 

schoolchildren who do not play sports are age, gender and biological changes occurring in the body 

during puberty. Correlation analysis of indicators of physical development and the level of motor 

qualities showed that the manifestation of endurance in most age groups of schoolchildren is not 

interrelated with body length indicators, and tends to have a negative relationship with body weight, 

chest circumference and a multidirectional relationship with the degree of puberty. According to our 

data, the endurance indicators of schoolchildren to work in the zones of submaximal, high and 

moderate power have a high degree of interrelation. The relationship of endurance with the indicators 

of speed and speed-strength qualities weakens as the power of work decreases (the length of the 

distance), and girls have broader relationships of physical qualities than boys. The manifestation of 

endurance to work with maximum power and static endurance correlates very weakly with indicators 

of other physical qualities. 

           So, the results of intercorrelation allowed us to establish that endurance in four zones of relative 

power and under static loads in schoolchildren at most ages has no reliable links with physical 

development and other motor qualities. This served as a prerequisite for the study of the dependence 

of endurance on the functional capabilities of the body. We paid special attention to the study of the 

manifestation of endurance in running of submaximal power (since middle distances belong to this 

zone of work power) and its relationship with the activity of the oxygen supply systems of the body.                   

At the same time, for 349 boys aged 10-17, we chose to determine the length of the distance covered at 

a speed of 75% of the maximum, and for 1019 girls aged 8-17, the distance covered in 90 seconds. Both 

of these indicators have been tested by us and objectively reflect the level of development of the quality 

studied at all ages. 

The following periods are distinguished in dynamics: the first (10-12 years) - stabilization of endurance; 

the second (13-14 years) - a sharp increase in it; the third (15-16 years) - a decrease in the level of 

endurance; the fourth - the period of the second increase, when endurance indicators tend to increase 

again. The increase in endurance in schoolchildren aged 13-14 is explained by high motor activity at 
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this age, the beginning of intense puberty and the associated rapid increase in physical development 

indicators. 

This is also facilitated by a significant increase in absolute and relative MPC and an increase in oxygen 

consumption values. At this age, pulmonary ventilation improves, the respiratory rate decreases and its 

depth increases. The deterioration of endurance at the age of 15-16 is explained by a decrease in motor 

activity, the absence of significant gains in physical development indicators, the attenuation of changes 

associated with puberty, a decrease in the increase in indicators of maximum oxygen consumption and 

pulmonary ventilation. 

          The improvement of endurance at the age of 17 is caused by the gradual approach of young men 

at this age in general development and development of qualities (including endurance) to the level of 

adults, a new increase in absolute and relative BMD and an increase in the percentage of oxygen 

consumption. In girls and girls in the first period (10-13 years) there is a sharp increase in endurance; 

in the second (13-15 years) - a slight decrease in the intensity of growth, but in general the increase 

continues; in the third (15-16 years) - a slight decrease in endurance; in the fourth (17 years) - a 

significant decrease in endurance, especially compared to the indicators of 13-14-year-olds. Studies of 

the development of functional capabilities of oxygen supply systems in girls and girls have shown that 

up to the age of 13 there is an intensive development of all indicators characterizing the activity of the 

cardiorespiratory system, with the greatest increase in their formation occurring at 12-13 years. After 

this significant increase in MPC indicators, such as the percentage of oxygen consumption and 

pulmonary ventilation, no changes are observed. 

The solution of the main task of our research - the justification of the long-term training process of 

young runners - we started by determining the dependence of the result in middle-distance running on 

the level of physical development and fitness of runners aged 13-19 years and older and qualifications - 

from beginners to masters of sports. It was found that the indicators of anthropometry, speed, strength 

and speed-strength qualities of athletes have a statistically significant increase up to 17-18 years, and 

endurance indicators improve with advanced training. By means of correlation and regression analyses, 

it was found that in all age groups, the result in the 800 m run is due to the combined influence of 

special endurance and speed. General endurance, speed and strength have an indirect effect on the 

result through special endurance. 

             The age for starting classes and specialization in running was justified during a pedagogical 

experiment aimed at identifying the effects of loads and means of educating motor qualities in children 

(10-12 years old), adolescents (13-14 years old) and young men (15-17 years old). The results of studying 

the characteristics of the reactions of the body of young runners of different ages and the level of puberty 

served as a justification for the age limits of the stages of their long-term training. Based on the 

expediency of starting running at the age of 10-12 years, the following experiment was conducted with 

the participation of 45 boys and 51 girls. Four variants of the construction of the initial training stage, 

which are most common in practice, were tested. 

                The results of the study allowed us to establish the most positive effect of the variant in which 

50% of the training time was devoted to endurance training using low-intensity loads - running in 
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combination with walking at a heart rate of 150-170 beats / min, interspersed with mobile and sports 

games in the air. Based on the studies conducted, we recommend that boys and girls primarily use such 

a load in running, in which oxygen debt and hypoxia conditions would not be created. It is necessary 

that the exercises are performed in a truly stable state and only by the end of the lessons for a short time 

would an oxygen debt be created, the consequences of which should then be eliminated by using the 

influence of natural locomotives of moderate power. The effectiveness of prolonged running is 

determined by the beneficial effects and gradual improvement of the functions of the cardiovascular 

and respiratory systems, an increase in the volume of the heart and lungs, an increase in the oxygen 

capacity of the blood, and an improvement in metabolic processes in tissues. All this improves the 

regulation of body functions and leads to the economization of their activity during physical exertion. 

        At the stage of preparation for the specialization of boys and girls aged 11-13 years, 117 

schoolchildren had three different load modes aimed at improving endurance: long running of low 

intensity, running on segments with medium intensity, running on short segments with high intensity. 

The data of control measurements obtained a year later allowed us to establish that the level of general 

physical fitness significantly increased in all those involved, and those who used running with low 

intensity, the result in running for 6 and 35 minutes was significantly higher than the rest. The means, 

methods and load regimes used during the pedagogical experiment had a positive effect on the body of 

boys and girls in general. 

       The results of the experiment indicate the versatile influence of such loads and good adaptation to 

them. In the future, the object of experimental research in determining the effectiveness of complex 

sequential and parallel education of endurance, speed and strength were 24 adolescents 13-14 years 

old, united by age, puberty and physical development in two equivalent experimental groups. Analysis 

of the results of the experiment showed that with the same time allocated to the education of endurance, 

speed and strength of 13-14-year-old runners, a consistent approach to their improvement is more 

effective. The established sequence in the education of qualities allows for the improvement of sports 

results to achieve greater results in terms of performance, endurance, strength and speed than with the 

parallel education of these qualities. 

        The stage of in-depth specialization in endurance running begins at the age of 15-16 years and is 

characterized by an increase in the volume and intensity of training loads, improvement of special 

physical fitness, technique and tactical skill of runners. The study of training methods was preceded by 

an analysis of the volume and intensity of the load according to a special scheme compiled taking into 

account the recommendations of F.Suslov, V.Zatsiorsky, S.Dedkovsky. This scheme was based on the 

"critical velocity" when assessing the intensity.Further research was devoted to determining the impact 

of various load modes aimed at improving special endurance at the stage of advanced specialization of 

young runners. 52 young athletes took part in a series of experiments conducted in natural conditions 

of training, including runners of the second and first categories and candidates for master of sports. 

 The analysis of the results of the study revealed the peculiarities of the body's response to different 

volume and intensity of the load during the repeated method of training and differences in heart rate 

and blood pressure with the same work performed by repeated and variable methods. 
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