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Abstract. Purpose: to study the dynamics of the results of the competitive activity of runners at 1500 m, living in
a plain and in a mountainous area, in a year-long preparation cycle. Material and methods. Study involved 20
qualified middle-distance runners, which were divided into two groups. The first group consisted of 10 runners
at 1500 m, mainly living in the plain, the second group consisted of 10 runners at 1500 m, mainly living in the
mountainous area. Athletes who took part in the experiment, trained according to one program. In the course of
the research, the following methods were used: analysis and generalization of literary sources, experiment,
analysis of competition protocols, methods of mathematical statistics. Results: the dynamics of the results of
runners at 1500 m, living at different heights above sea level; revealed the positive effect of training in the
middle altitude on the athletic result; time frame for showing the best results are established. Conclusions: 1.
Analysis and generalization of the literature sources showed insufficient study of the dynamics of the sports
results of runners at 1500 m, reside at different altitudes above sea level. 2. Obtained data indicate that runners
living on the plain show higher and stable results during the competition period than athletes living in highlands.
3. Analysis of competitive activities showed that runners at 1500 m, living on the plain, the best results are
shown on the 4th day after descent from the mountains, and athletes living in the highlands - on the 80th.
Keywords: result, competitive activity, runners at 1500 m.

Introduction.

One of the main trends in the development of modern sports is its professionalization. This process is
especially intense in track and field athletics (Platonov, 2005; Platonov, Bubka, Bulatova et al., 2009).
Professionalization and commercialization of track and field athletics has had a significant impact on the various
components of the athlete training system. A system of competitions, developed in athletics, underwent a
significant transformation. Due to competition on the personal invitation and prestigious tournament has
expanded calendar of competitions (Kolesov, 2003; Platonov, 2004; Kozlova, 2012).

Problem of training and competitive activity of athletes in mountainous areas and after descent to the
plain is of considerable interest in connection with the growth of results in various types of athletics (Pohlitz,
1986, Reiss, 1998; Frese, Eisenkolb, Schmidt et al., 2008; Bay Syuy Yuy , 2010). One of the reasons for this
interest is the increase in the number of competitions, including those held in the mid-mountain and even
highlands (IAAF Calendar).

Studies of the influence of hypoxia as one of the factors of successful preparation for competitions and
an effective means of mobilizing the body's functional reserves, and transferring it to a new higher level of
adaptation for participation in competitions in the plain are held since the XIX Olympic Games in Mexico. Since
then, many specialists (Suslov, Gippenreyter, 2000, Gustomyasov, 2007; Rovniy, Pasko, Grebeniuk, 2016;
Rovniy, Pasko, Martyrosyan, 2017; Rovniy, Pasko, Stepanenko, Grebeniuk, 2017) studied the problem of
training in mountain conditions and conditions of artificial hypoxia, but this mainly concerned athletes living on
the plain.

Competitive activity of athletes is the main indicator of the effectiveness of their training (Platonov,
2008).. Sporting result in any sport, including track and field athletics, according to Platonov, 2004, directly
depends on the qualitative management of the training of athletes and includes the rational structure and content
of macro-, meso-, microcycles, ratio and distribution of training aids in structural formations, the effective
organization and conduct of centralized training camps, a balanced food system, the provision of services for
rehabilitation, regular activities aimed at assessing the various aspects of the preparedness of athletes.
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At the same time, the study of special literature indicates that there is practically no information on the
dynamics of the results of runners at 1500 m, living at different heights above sea level, in a one-year training
cycle.

Material & methods

Purpose. Purpose of the study: to study the dynamics of the results of the competitive activity of 1500
m runners living in the plain and in the mountainous terrain, in the annual training cycle.

Methods. Research methods: theoretical analysis and generalization of literary sources, experiment,
analysis of competition protocols, methods of mathematical statistics.

Object. The study involved 20 middle-distance runners, which were divided into two groups. The first
group consisted of 10 runners at 1500 m, mainly living in the plain, the second - 10 runners at 1500 m, mainly
living in the highlands.

Procedure. The structure and content of the training program for the training of athletes was the same
for both groups. The program for the preparation of runners at 1500 m included the stages of mountain training
in mid-mountain conditions.

In order to determine the optimal timing of the best results, one of the conditions for the study was the
compulsory participation of athletes in all pre-specified competitions.

Results of the study.

The analysis of the results of the competition makes it possible to determine the dynamics of them in
the competitive period among athletes, mainly living at different heights above sea level.

The results of runners at 1500 m, living at different heights above sea level, are presented in Table 1.

Table 1. Results of runners at 1500 m, living at different heights above sea level

Ne . . Runners living

. . Runners living on the plain . .

1.0. Timing of results X6 (n = 10) in the mountains t p
X+o (n=10)

1. At the beginning of the 232,13+4,5 230,87+6,44 0,48 >(,05

experiment

2. 27.03.14 231,69+3.48 232,43+3,68 0,44 >0,05

3. 28.04.14 229,25+3,47 232,65+3,91 1,95 >0,05

4. 21.05.14 227,47+2,96 230,79+3,68 2,1 <0,05

S. 21.06.14 228,24+3,69 231,54+4,07 1,79 >0,05

6. 15.07.14 229,82+32 230,63+4,07 0,47 >0,05

7. 7.08.14 228,98+2,38 229,70+4,05 0,46 >0,05

8. 4.09.14 232,69+6,5 230,68+4,8 0,75 >0,05

The table shows the results of changing the unequal competitive activity in athletes, mainly living at
different altitudes above sea level. For example, before the experiment, the results of runners predominantly
residing in the mountainous terrain were slightly higher than those of the athletes who predominantly lived on
the plain, but no significant differences were observed between them (p>0,05). Comparison of the following
results of competitive activities of athletes revealed the reliability of differences between them at the beginning
of the stage of the main competitions (p<0,05), the results of runners at 1500 m, predominantly living on the
plains, substantially better.

Considering the results of the athletes who predominantly live on the plain, it should be pointed out that
before the first competitions of the stage of the main competitions inclusive, they constantly increased, and then
were of a relatively stable nature. Only at the end of the competitive period was observed a sharp decrease in
them. The result shown in September (at the end of the competition period) was lower than the result recorded at
the beginning of the study. Highest results were shown by athletes on day 4 after descent from the mountains.

Study of the results of runners at 1500 m, mainly living in mountain conditions, indicates their varied
nature throughout the competition period. So, the results of the athletes at the stage of direct preparation for the
main competitions were lower, shown by them at the beginning of the study. On day 4 after descent from the
mountains (after the third training camp), the results of the runners fluctuated at the level shown by them at the
beginning of the study. During the competitive period sports results of the subjects were within 3.51,54 — 3.49,7
seconds. The most significant results were recorded in these athletes on the 80th day after descent from the
mountains (3.49,7 s).

Analyzing the data in Figure 1, it should be pointed out that the increase in the results of 1500 m
runners, mainly living on the plain, is undulating.
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Fig. 1. Dynamics of the results of competitions of runners at 1500 m, living at different heights above
sea level, in a year-old macrocycle, (%)

Timing of results:

1 — result at the beginning of the study; 2 — 27.03.14; 3 - 28.04.14,; 4.- 21.05.14; 5 - 21.06.14; 6 -
15.07.14; 7-7.08.14; 8 - 4.09.14

Thus, the most significant increase in the result, at 1,06%, was observed in April. In general, to the first
competitions of the stage of the main competitions (May), inclusive, the increase in results was 2,03%. In the
second and third competitions of the stage of the main competitions, the results decreased by 0,34% and 0.69%
respectively. In the competitions that took place on the 80th day after descent from the mountains, the results of
the runners, although insignificantly, increased. The increase was 0,36%. In the last competitions of the season
there was a sharp decrease in the results, which is probably connected with both a decrease in the aftereffect of
mining training, and with the inability to keep at a sufficient level the indices of special endurance.

Runners at 1500 m, mainly living in mountainous conditions, also showed a wavy change in the results
during the entire competition period.

It should be noted that these athletes during the stage of direct preparation for the main competitions
had a decrease in results compared to the beginning of the study, which amounted to 0,76%. In the first
competitions of the stage of the main competitions, the runners of this group experienced the greatest increase in
results — 0,81%, but against the background of a significant previous decrease, the athletes could not show the
best results of the season. In the competitions held on the 35th day after the descent from the mountains, the
athletes' results decreased by 0,32%, and in the next two competitions - they increased by 0,39% and 0,4%
respectively. In the last competitions of the season, the results of the athletes have decreased, although not as
significantly as in runners predominantly living on the plain.

The analysis of the individual results of the athletes showed that the runners who predominantly lived
on the plain, personal achievements of the season established in May (3 athletes) and June (4 athletes), on days 4
and 35 after descent from the mountains, respectively. This can be explained by the fact that after the end of
training in mountain conditions, the body of athletes is in a state of higher performance than before climbing the
mountains. As indicated by Bogush, Reznichenko, Kuvaldina, 2015, increasing the aerobic capacity of athletes
under the influence of mountain climate contributes to more efficient oxidation-reduction processes in the body,
faster elimination of anaerobic metabolism products in muscles after work, which, in turn, training work and, as
a result, a high sports result.

Considering the results of runners predominantly residing in the mountainous area, it should be pointed
out that the best results of the season were shown by them, mainly at the end of the competition period (5
athletes), on the 80th day (August) after descent from the mountains. In our opinion, this is due to the processes
of acclimatization that occur in the body of these athletes during their stay on the plain, in unusual climatic
conditions.

Thus, the same construction and content of the training process of runners at medium distances,
predominantly living at different altitudes above sea level, have different effects on the results of their
competitive activities.
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Discussion.

Specialists (Platonov, 2004, Petrenko, Menshih, Yurchuk et al., 2012; Samolenko & Apaichev, 2014;
Klochko & Baikina, 2015; Ryibina, 2016) indicate that the stay in the mountains affects the quality and
sustainability of performance during speeches athletes in competitions. The longer stay of athletes in the middle
mountains or the more often they train in such conditions — the higher and stable results are shown at
competitions both under similar conditions and in the conditions of the plain.

In preparing for participation in competitions on the plain, stay in the mountains is used as an additional
means, on the degree of influence of which the physiological changes that occur in the athlete's body after a
certain time after descent from the mountains depend (Ryibina, 2016). Specialists consider (Nikitushkin,
Maksimenko, Suslov, 1988) that the most favorable terms of participation in competitions are 18-25 days after
returning to the plain. At the same time Khomenkov (1987) points out that high results can be shown by athletes
on day 3-6 after descent from the mountains.

The results of our study confirm the opinion of specialists and indicate that qualified runners for
medium distances living on the plain had better results on the 4th day after descent from the mountains. The data
obtained during the study prove that athletes living on the plain, when using training in mountain conditions are
able to show relatively stable results in competitions during the entire competition period.

Episodic studies on the reaction of the body of athletes predominantly living in different climatic
conditions, including at different altitudes above sea level, do not provide an opportunity to create a holistic view
of the effect of training in mountain conditions on the level of their preparedness and, as a result, on the result of
a competitive activities (Chapman, Stray-Gundersen & Levine, 1998; Bai Xu Yu, 2010; Pupyreva, 2011;
Shesterova, Tu Yanhao, 2015, 2017). A study of the dynamics of the results of qualified runners at medium
distances living in mountainous conditions made it possible to establish that their changes are undulating. It
should be noted that the athletes of this group of the best results of competitive activity reached on the 80th day
after descent from the mountains. The results of the research show that the proposed training program with the
inclusion of training in mountain conditions, to a lesser extent, affects the results of the competitive activity of
athletes predominantly residing in the mountainous terrain, the results of which have practically not changed.

It is proved that the longer athletes are in mid-mountain conditions — the higher the quality and stability
of working capacity during performances, since the principle of preparation is reduced to the acquisition of
sustainable long-term adaptation to conditions close to those in which athletes will perform. When preparing for
competitions in a flat terrain, staying in the mountains is used as a form of additional stress, from the optimal
value of which physiological shifts that contribute to improving athletic skill at a certain time after descent to the
plain depend, which supports the opinion Samolenko & Apaichev, 2014; Ryibina, 2016.

Conclusion:

Analysis and generalization of literary sources showed that the dynamics of the results of runners at
medium distances, living at different heights above sea level, was practically not studied in the competitive
period of the annual cycle of preparation.

Obtained data indicate that runners living on the plain show higher and stable results during the
competition period than athletes living in mountainous conditions.

Analysis of competitive activities showed that runners at 1500 m, living on the plain, the best results are
shown on the 4th day after descent from the mountains, and athletes living in the highlands — on the 80th.
Further studies of the problem are related to the training of qualified athletes living at different altitudes above
sea level, using training in mountain conditions, taking into account the duration and intensity of the competition
calendar.
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