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THE TECHNIQUE OF ELITE ATHLETES SPECIALIZED IN 50 KM RACE WALK

Purpose: to reveal trends of changing the technique of highly skilled 50 km race walkers along with the increase of sports
results based on biomechanical characteristics analysis. Material and methods. Technique biomechanical analysis data of the best
world and Ukrainian athletes, obtained in the course of studies at 2015-2018 national race walk championships in 50 km and 35
km distances are presented. Biomechanical characteristics of 22 highly skilled athletes (14 males and 8 females) specialized in 50
km race walk (total number of sports results 30) have been determined and analyzed. Results. Improvement of sports result in the
men’s 50 km race walk to the world best level occurs mainly at the expense of stride length increase 1.10 m (p < 0.05). Result
improvement to the world level from 4:10:00 (S = 0:07.:50) to 3:56:27 (S = 0:02:08) mainly occurs at the expense of stride frequency
increase to 3.32 stride-s—1 (S = 0.10) at statistically significant differences with indices of the national level athletes (p < 0.01). It
has been revealed that in females of the high national level specialized in 50 km race walk (results close to 4:31:37), the indices
of stride length and frequency constitute 0.95 m (S = 0.02) and 3.22 stride-s-1 (S = 0.12), respectively. Conclusions. Comparative
analysis of race walk technique kinematic characteristics of athletes of different skill levels specialized in 50 km race walk has been
conducted. Prospects and directions for improving sports results of potential national team members have been revealed on the
basis of comparison with the indices of national team members and elite athletes. A sharp improvement of sports results of female
athletes in 50 km race walk during the last few years is noteworthy. It was due to this discipline inclusion in the program of Track
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and Field World Championships.
Key words: race walk, athletes, technique kinematic characteristics.

Coeerko Cepeill. TexHika enimHux cnopmcmeHie, siki cneyianisytombcsl y cnopmueHill xo0b6i Ha ducmanuyii 50
kM. Ha ocHosi aHanisy 6iomexaHidHUX Xapakmepucmuk eusieumu meHOEHUil 3MiHU MeXHiKU CchopmugHOi  Xxo0bbu
8LCOKOK8arighikogaHUX chopmcemeHrie Ha ducmanyii 50 km i3 nidsuLeHHAM cnopmugHuX pe3ysmamig. Mamepian i memodu.
HasedeHo 0OaHi biomexaHiyHO20 aHanizy mexHiku Kkpawjux cnopmcmeHie ceimy ma YkpaiHu, ompumaHi Ha OCHO8I BUBHYEHHS
gucmynig Ha HauioHanbHUX YemnioHamax 3i cnopmusHoi xodsbu 20152018 pp. Ha ducmaruisix 50 km ma 35 km. BusHayeHo ma
npoaHanisogaHo bioMexaHidHi Xapakmepucmuku 22 CnopmcMeHis8 euwoi Keanipikauii (14 qornosikie | 8 XiHOk), sKi
cneyjanizyrombcs y cnopmugHiti Xodb6i Ha ducmaHyii 50 kM (3azanbHa Kinbkicmb cnopmugHux pesynbmamig 30). Pe3ynsmamu.
[MoninwerHs cnopmugHo2o pesynbmamy y cnopmusHit Xxodbbi Ha ducmaHuii 50 km ceped yonosikie Ao Kpaujoeo c8imogozo pigHs
8i06ysacmbCsi nepesaxHo 3a paxyHok 36inbuieHHs doexuHuU Kpoky 0o 1,10 m (p < 0,05). MokpawieHHs pesynbmamy 0o c8imogo2o
pigHs 3 4:10:00 (S = 0:07:50) do 3:56:27 (S = 0:02:08) eidbysacmbCsi nepesaxHo 3a paxyHoK 306inbWeHHs Yacmomu Kpokie Ao
3,32 kpok-c—1 (S = 0,10) npu cmamucmuy4Ho 3Ha4ywull Pi3HUUI 3 NOKa3HUKaMU CNOPMCMEHig HauyjoHansHo20 pieHs (p < 0,01).
BusierieHo, wo y XIHOK 8UCOKO20 HauiOHanbHO20 pieHs, siKi cheyianidytombcsa y cnopmugHili xo0bbi Ha ducmanuii 50 km
(pe3ynbmamu, brusbki 0o 4:31:37), nokasHuku AoexuHU ma Yacmomu Kpoky cmaHoenams 0,95 m (S = 0,02) ma 3,22 kpok-c—1
(S = 0,12) 8idnosidHo. BucHosku. [MposedeHo nopigHsIbHUL aHanis KiHeMamuyHUX Xapakmepucmuk mexHiKu cnopmugHoi Xxo0b6u
CnopmcMeHi8 pisHo20 pigHs Keanichikauii, ski cneuianiyrombes y cnopmueHill xodsbi Ha Aucmanuii 50 km. BuseneHo
nepcnekmusu ma HanPAMKU NOKPAWEHHSI CNOPMUBHUX pesyrimamie NOMEeHUidHUX YreHie HauioHanbHoi 36ipHOi Ha OCHO8I
NOPIBHAHHA 3 NOKa3HUKaMU 4rieHig HauioHanbHOi 36ipHOI ma chnopmcMeHig eulj020 pigHs. 3acnyeoeye Ha yeazy piske
NOKPaW|eHHs1 CNOPMUBHUX pe3yribmamie CnopmCMeHOK y cnopmugHitl xodbbi Ha 50 kM 3a ocmanHi poku. Lle noe’ssaHo i3
8KITOYEHHAM yiei ducyunniHu 00 npoepamu YemnioHamie ceimy 3 ne2koi amaemuku.

Knrovoei cnosa: cnopmugHa xo0bba, CnOpmMCMeHU, KiHeMamuyHi Xapakmepucmuku mexHiku.

Introduction.Race walk on the whole and at 50 km distance, in particular, is one of the most distinctive track and field
events. Its main uniqueness lies in the fact that athletes are covering the distance under conditions of prolonged severe fatigue
and exhaustion, manifesting will, character, concentration, mutual support, and other human qualities. Therefore, race walk
competitions are often full of emotionality, dramatism, heroism, and unpredictability. The above was confirmed at the 2016 Rio de
Janeiro Olympic Games with the Slovak athlete, Matej Téth winning with the result of 3:40:58, and the first three athletes finishing
within 26 seconds [17]. At the Tokyo Olympics 2021, Dawid Tomala from Poland became the winner, and the gap between him
and the silver and bronze medalists was insignificant and constituted 36 and 51 seconds, respectively. At the same time, there was
a stiff struggle for second and third place as five athletes came to the 45 km mark within one second.

Today, we observe the unceasing growth of contest and the level of sports results in men’s competitions [13, 15], including
race walk [8, 12, 16], along with intensive development of the women'’s 50 km race walk. In 2017, it was first included in the program
of the London World Championship, and we got the first winner, Inés Henriques from Portugal, who finished with the world record
of 4:05:56. Evidence of rapid growth of the results at 50 km distance is the victory of Chinese Rui Liang at the 2018 Team World
Championship in Taiwan with a new world record of 4:04:36. It should be noted that this result corresponded to the men’s 34th
place at the competition with 59 participants. However, unlike the 2017 World Championship that numbered 7 female athletes
representing 4 National Federations, the 2018 Team Championship welcomed already 32 female athletes from 15 countries, of
which 29 race walkers covered the distance. It should be stressed that the general level of sports results has increased significantly,
as evidenced by numerous continental, national and personal records.

In 2019, Liu Hong, the most prominent 20 km racewalker in the world from China, became the first woman ever to cover
a 50-km race walk in less than four hours, finishing in 3:59:15. It should be noted that the male athletes, the prize-winners of the
Olympic Games in this distance took 40 years to pass this milestone at the most prestigious competitions of our time. Bernd
Kannenberg from West Germany succeeded to do this in 1972 at the Munich XX Olympic Games.

Today, more and more often at the major world and national forums for men and women, instead of 50 km, the distance
of 35 km is practiced. Thus, sets of awards at this distance are contested at all official major international competitions in 2022 -
the World Championships, the European Championships, and the World Team Championships.

Such a state can not but force the generalization of theoretical knowledge and data of advanced practical experience,
the search for methodological approaches to improve the process of preparation of world-class athletes, who specialize in 35 and
50 km race walk.

In this regard, one of the top priorities should be the improvement of the training process of female athletes with due
account for sports event specifics, female body peculiarities, and the priorities of female sport development on the whole [4, 15].

Taking into account the fact that in the training process of athletes specialized in race walk, the major means is the
competitive exercise [5, 6], performed within different intensity zones, the complex consideration of various fitness aspects, tactical,
technical, and physical, in particular, is of great importance. This cannot but force the detailed analysis of competitive activity tactics
and technique as the basis for further improvement of their training process [1, 18, 19, 20].

In a few recent advanced studies [2, 7, 8, 9, 12] and some other researches mainly dealing with the analysis of the tactics
and technique of elite race walkers, only the foundations for solving this problem have been laid.

The hypothesis of the study: analysis of the competitive activity techniques of race walkers with different levels of sports
results, will further permit to substantiate the methodological approaches to improving technical skills and make a rational choice
of the most efficient training means.

The objective of the study: to reveal trends of changing the technique of highly skilled 50 km race walkers along with the
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increase of sports results on the basis of biomechanical characteristics analysis.

Material and Methods.The following methods were used to solve the set tasks: analysis of scientific and methodological
literature and competition protocols, video recording with computer analysis of athletes’ motor actions and methods of mathematical
statistics.

Participants. Biomechanical analysis of the competitive exercise techniques was made in 22 athletes of high international
and national levels, specialized in 50 km race walk, including 14 men and 8 women.

Research Design. Biomechanical analysis of the technique of competitive exercise execution was made on the basis of
data obtained as a result of conducted video recording of Ukrainian Championships in race walk held in 2015, 2016 (men’s 50 km)
and 2017, 2018 (men’s 35 km, women’s 50 km) in Ivano-Frankovsk and 2018 in Lutsk (women’s 35 km). Some athletes participated
in both disciplines, that is why the total number of sports results constituted 30 (22 and 8 in males and females, respectively).
Biomechanical characteristics were determined at five distance segments: 10, 15, 25, 35 and 45 km (50 km race) and 10, 15, 25,
30 and 34 km (35 km race).

Video image was analyzed by means of “Lumax” (Ukraine) hardware and software complex, the main technical
characteristics and capacities of which are presented in every detail in publications of the developers [14]. Body positions of athletes
during competitive exercise execution at the championships of Ukraine in 50 km race walk were recorded by “Sony DCR-SR 65"
video camera at a rate of 25 frames per second followed by separation into 50 half-frames, whereas those in 35 km race — by “Sony
HDR-PJ50E” video camera at a rate of 50 frames per second. In the course of the study, all metrological requirements were taken
into account, which allowed to place the camera correctly and to minimize systematic and random errors. A human body model
consisting of 20 points was used to digitize the kinematics of athletes’ bio-link displacements. It should be noted that the points
were plotted in distinct sequences.

Data on the age and anthropometric characteristics of athletes (height and body mass) were obtained from the official
website of the Athletics Federation of Ukraine, as well as during the survey at the competitions.

Statistical analysis. MS Excel licensed software was used for the analysis of findings. Indices of descriptive statistics
were determined: arithmetic mean ( X ), standard deviation (S), and coefficient of variation (V). The significance of differences in
the groups was evaluated by means of the Statistica-10 program (StatSoft, USA) using the nonparametric Mann-Whitney criterion
for independent samples (U), at a significance level of p = 0.05.

Results.Sports result in race walk depends on the degree of special endurance manifestation that directly influences
tactics and technique of competitive exercise performance. It is known that in endurance events of track and field the achievement
of the highest possible result depends on the maintenance of the highest average speed at the whole distance [6, 11].

Males.In the course of our studies, the athletes were divided into three groups according to the level of results. Each
group was homogeneous in terms of results, anthropometric, and the main biomechanical characteristics (stride length and
frequency, above all) as evidenced by the value of the coefficient of variation, which did not exceed 10 %. Let us compare the main
biomechanical characteristics of the technique of athletes with high world level of sports results (first group — the results at 35 km
distance, the average speed of its covering allows to place high at the major competitions in 50 km race walk), world-class athletes
(second group - the results of the international master of sports) and athletes (the third group — the results of national master of
sports); the level of achievements showed statistically significant differences between groups (p < 0.01). It should be noted that the
best athletes of Ukraine who occupy high places in international competitions at 50 km distance, mainly take part in the winter
national championship (35 km race walk), which is the main qualifying competition for the World Team Championships, the World
Championships, and the Olympic Games. Therefore, in determining the biomechanical characteristics of the technique, their results
were used as a benchmark for other athletes. Let us consider what does contribute to the improvement of the level of sports results
(Table 1; Figure 1)

Table 1
Kinematic characteristics of technique of highly skilled 50 km race walkers (males, n=22)
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Figure 1. Measurement of stride length constituents: a — rear stride; b — flight distance; ¢ — front stride; d — support
transition (foot lengt).

The result in race walking depends on the average speed of distance covering, which, in its turn is dependent on stride
length and frequency. Therefore, determining these characteristics as well as their ratio enables to assess the technique of race
walking [3]. In order to achieve high results in men’s 50 km race walk, the indices of stride length and frequency during distance
covering should be within the range of 1.13-1.20 m and 3.30-3.34 stride-s—1, respectively [8]. These indices and their ratios tend
to vary in different athletes depending, first of all, on the height or more precisely foot length as well as the degree of technical and
physical fitness [17]. It should be noted in this regard that athletes of all groups did not differ in the main anthropometric indices -
body length and mass (p > 0.05) (see Table 1).

As seen in Table 1, average indices of stride length in elite athletes constituted 1.10 m (S = 0.01) significantly exceeding
those of athletes of the second group — 1.06 m (S = 0.03) (p < 0.05). Stride length increase occurred at the expense of flight and
front stride length, although significant differences were not observed.

The values of the coefficient of anthropometric data usage (ratio of stride length to the height of athlete) were higher in
athletes of the first group at statistically significant differences (p < 0.05) and corresponded to those peculiar for the world best race
walkers Ka = 0.63 (S = 0.02). Anincrease of the level of sports results occurred at the expense of stride frequency, which constituted
3.45 stride's—1 (S = 0.01) and 3.32 stride's—1 (S = 0.10) in athletes of the first and the second group, respectively. Significant
differences in indices between groups were not observed.

The difference in indices of stride length between athletes of the second and the third group constituted about 2 cm;
statistical differences were not observed (p > 0.05). The result mainly increased at the expense of stride frequency, which was
higher in athletes of the second group and constituted 3.32 stride's—1 (S = 0.10) vs. 3.20 stride-s—1 (S = 0.07) in athletes of the
third group (p < 0.01). Stride length increase was mainly due to decreased single support duration at the expense of reduction of
the time of absorption (p < 0.05). The above is indicative of higher efficiency of strength interaction with the support conditioned by
respective manifestation of speed and strength capacities in the face of special endurance.

There were no statistically significant differences in the indices of the take-off angle and that of foot placement on the
support between the athletes of all groups, their values varied within the range of 56.65-59.27 and 71.75-73.16 °, respectively.

Comparison of technique indices of the first group athletes with total indices of the second and the third group athletes
demonstrated a significant difference in almost all major kinematic characteristics.

Let us consider individual indices of athletes at different segments of the distance (Table 2).

Table 2
Individual kinematic characteristics of technique of race walkers at different segments of the distance (2016

and 2017 Championships of Ukraine, 35 km and 50 km distance, Ivano-Frankovsk)

Place Result Height, Body Distance | Average speed, | Stride length, m Stride
m mass, kg | segment, km m-s-1 frequency,
stride-s—1

1-10 3.79 1.10 3.45

11-15 3.83 1.11 3.45

1 2:31:40 1,68 61 16-25 3.89 1.13 3.45

26-30 3.88 1.12 3.45

31-35 3.88 1.10 3.51

1-10 3.79 1.06 3.57

2 2:32:23 1.80 70 11-15 3.83 1.15 3.33

16-25 3.89 1.13 3.45

21



Haykoeuti yaconuc HITY imeri M. I1. pacomaHoea
Scientific journal National Pedagogical Dragomanov University

Bunyck 4 (163) 2023
Issue 4 (163) 2023

26-30 3.89 1.13 3.45

31-35 3.75 1.12 3.33

1-10 3.73 1.04 3.57

11-15 3.77 1.09 3.45

3 2:34:56 1.80 65 16-25 3.76 1.09 3.45
26-30 3.77 1.13 3.33

31-35 3.83 1.11 3.45

1-10 3.46 0.99 3.51

11-15 3.60 1.01 3.57

1 3:53:04 1.74 54 16-25 3.61 1.01 3.57
26-35 3.58 1.07 3.33

36-50 3.63 1.07 3.39

1-10 3.46 1.04 3.33

11-15 3.60 1.08 3.33

2 3:56:30 1.80 65 16-25 3.61 1.10 3.28
26-35 3.55 1.07 3.33

36-50 3.45 1.10 3.13

1-10 3.38 1.06 3.17

11-15 3.46 1.04 3.33

3 3:58:33 1.75 75 16-25 3.51 1.09 3.23
26-35 3.50 1.08 3.23

36-50 3.58 1.08 3.33

As seen in Table 2, speed gain after covering 10 km of the distance occurred mainly at the expense of stride length
increase with maximum values observed until 25-30 km.
Females
Let us consider the kinematic characteristics of the technique of female 50 km race walkers of high international and
national levels (Table 3).

Table 3
Kinematic characteristics of technique of highly skilled female 50 km race
walkers (n=8)
Index
Els | |8 | |o o To (2L
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g s| |gl5lg 3 |5|g|, |8 % |58
o o| 2 E|2|le|5|° |8 |2 |? |89 & |E 5 @
3 = < £ 2| ]l o lw |F |O g S |2 &
S e | & 2lgl2 e |t SEEIEB | |E°
@ — = | E B 18|22 |c Ke) o |8 E S |5 | |[&=
3| 3|5 > 9] 1= | 2| | |8 |8 | |8 E|=« |& |a@&
| 8|38 e |E|1 8|2 2|sdE |5 |2 |58 2|8 |¥ |2¢| «
< | € || o [E [~ ||| |38§Hh |8 |05 C L |F |X8 =
g ‘_(|, | K} 7] n %_
~ = 4 (e} Ol D D
- 4 q 3 ® £ S g .
4 £ 8 8 4 3 2 g g 3
A |:04:19 155 |5 16 (1.39 |93 |36 |13 |19 |25 |42 |29 |28 |12 |.02 |1.03 |4.12 (79.69 |.60
.L. [:09:03 |.66 |6 09 (111195 |34 |11 |24 |26 |24 |31 |30 |14 |.01 |4.25 |6.73 (78.02 |.57
M. :12:46 |.62 |7 .03 [0.89 |96 |36 |.11 |24 |24 |15 |32 |31 |14 |01 [8.58 |0.11 (78.83 .59
M. :17:23 |64 |9 96 [0.64 |94 |36 |14 |18 |26 |13 |32 |.31 |14 .01 |4.19 |0.45 (79.21|.57
V. :18:50 |.65 |3 22 (159 |96 |40 |15 |17 |25 |34 |30 |.27 |12 |.03 [3.51 |1.49 (79.41 .58
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V. |:37:55|.66 |4 .00 [0.79 |97 |41 |12 |19 |26 |.08 |.33 |.31 |13 [.01 |2.94 |6.55 |78.83 .59
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* —the results of the first four athletes at 35 km distance;

** —mean result of all athletes determined on the basis of their average speed of covering the distance

As Table 3 shows, the average index of stride length in highly skilled female athletes was 0.95 m (S = 0.02). The average
indices of the length of rear stride, flight, front stride and support transition constituted 0.37 m (38.9 %), 0.13 m (13.7 %), 0.20 m
(21.1 %) and 0.25 m (26.3 %), respectively. Judging by the level of women’s results, it is not a surprise that these indices
corresponded in percentage terms to those of male athletes of the national level — 38.5; 12.5; 22.1 and 26.9 %. The values of the
coefficient of anthropometric data usage in female athletes were also similar to those of the above male race walkers Ka = 0.58.
The same was peculiar for stride frequency — 3.22 stride-s—1. It is noteworthy that among temporal characteristics the greatest
difference was observed in flight duration — 0.015 s and 0.021 s in females and males, respectively, despite its equal length (0.13
m). These high indices in females are probably achieved at the expense of less take-off angle X =58.08 ° (59.11 ° in males) as
well as greater hip mobility and lower body mass. Therefore, the results of these female athletes may be improved, first of all,
through the increase of stride length at the expense of enhanced indices of both duration and length of the flight.

In general, the improvement of female results at 50 km distance should be related to the regularities revealed in men.

Let us consider individual indices of female athletes at different segments of the distance (Table 4).

As seen in Table 4, after 10 km of the distance almost all athletes decreased the speed of covering the distance segments
due to reduction of stride frequency and length. The average reduction of these indices at the last segment of the distance
constituted about 2.5 % of the mean value at the 30 km segment (35 km distance) and the 35 km segment (50 km distance). It is
noteworthy that at 35 km distance the speed mainly declined due to a decrease of stride length (5.5 %), whereas at 50 km distance
— as a result of stride frequency reduction (4.7 %).

Table 4
Individual kinematic characteristics of female race walkers technique at different segments of the distance
(2017 and 2018 Championships of Ukraine, 35 km and 50 km distance, lvano-Frankovsk, Lutsk)

Place Result Height, Body Distance | Average speed, | Stride length, m |Stride frequency,
m mass, |segment, km m-s—1 stride-s—1
kg
1-10 3.27 0.95 3.45
. 11-15 3.27 0.90 3.64
1 30419 1,95 4 16-25 321 0.96 333
26-30 3.05 0.92 3.33
31-35 2.99 0.89 3.36
1-10 3.18 0.95 3.33
3:09:03 11-15 3.13 0.97 3.23
2 1.66 5 16-25 3.10 0.99 313
26-30 3.04 0.93 3.28
31-35 2.98 0.92 3.23
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1-10 3.27 1.03 3.17
11-15 3.15 0.98 3.23
3 31246 162 AT s 3.00 0.96 3.13
26-30 2.86 0.93 3.08
31-35 2.86 0.90 3.17
1-10 3.03 0.94 3.23
11-15 3.13 0.94 3.33
1 4:32:14 1.67 58 16-25 3.1 0.93 3.33
26-35 3.12 0.92 3.39
36-50 2.96 0.95 3.13
1-10 3.16 1.01 3.13
11-15 311 1.00 3.13
2 4:34:49 1.62 49 16-25 3.13 1.00 3.13
26-35 2.98 0.91 3.28
36-50 2.86 0.97 2.94
1-10 3.16 1.01 3.13
11-15 311 1.00 3.13
3 4:37:55 1.66 54 16-25 3.07 0.97 3.17
26-35 2.94 0.97 3.03
36-50 2.83 0.96 2.94
1-10 3.15 0.95 3.33
11-15 317 0.95 3.33
1 4:18:50 1.65 53 16-25 3.19 0.96 3.33
26-35 3.24 0.96 3.39
36-50 3.31 0.99 3.33

Discussion.Our findings confirm the data [8, 12] according to which to achieve the results of high world level in men’s
50 km race walk, the stride length and frequency at the competitive distance should be in the range of 1.13-1.20 m and 3.30-3.34
stride-s—1, respectively. The flight duration should be within permissible levels up to 0.04 s [10].

As noted at the beginning of the article, in women this sports discipline has been developing at a rapid rate both in the
world and Ukraine during the last several years, however, the studies in this area are hardly available. Therefore, in this article, the
author for the first time presents the kinematic characteristics of the technique of female athletes specialized in 50 km race walk.
However, this is only a small portion of factual material that will provide the basis for future studies.

In the course of studies, the kinematic characteristics of men's and women's techniques at the distance of 35 km, which
is rather popular in many countries, including Ukraine, and is also used as a qualifying distance to the major world forums for track
and field athletes specialized in 50 km race walk have been revealed and presented. Given that this distance was practically
neglected by the researchers, these data also create new guidelines for technique, which can be used by coaches in the process
of technical preparation.

The results of studies confirm the theoretical provisions [13, 15] about the tendency to the competitive activity
intensification, which is characteristic of the

current development of the elite sport. The obtained data, in our opinion, have enhanced our insight [2, 8, 11, 12] into the
competitive activity tactics and techniques of high international and national level athletes who specialize in race walking and
created the prerequisites for further improvement of their training methods.

Conclusions. Sports result improvement in men’s 50 km race walk to the highest world level occurs mainly at the
expense of stride length increase at statistically significant differences from indices of athletes with lower sports results. It occurs
at the expense of the increase in length and flight time at permissible levels.

In general, the improvement of female results at 50 km distance should be related to the regularities revealed in men.
However, further studies are necessary to reveal the technique peculiarities of top-level female 50 km race walkers.

The primary task for further improvement of technical skills of race walkers is to determine the characteristics of strength
interaction with support taking into account the individual characteristics of athletes. This will allow identifying the most effective
means to increase the stride length while maintaining or increasing their frequency, especially in the last quarter of the distance.
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MOHITOPUHI COOPMOBAHOCTI KOTHITUBHOI O KOMIMOHEHTY
310POB’A®OPMYBAIIbHOI KOMNETEHTHOCTI MAMBYTHIX YYUTENIB ®I3UYHOI KYNIbTYPU

Y cmammi Ha ocHoei aHanidy ma y3aeanbHeHHS fimepamypHUX OXepes 8U3HaYeHO HEeOobXiOHiCMb (hopMyBaHHS
300pos’aghopmysanbHOi - KomnemermHocmi Malbymnix yyumenig ¢hisuyHoi Kyrmbmypu. [lpoaHasniaogaHo pisHi nidxodu 00
¢hopmyBaHHs UiHHICHO20 cmaesieHHs A0 8r1acH020 300pos’s | 300po8 s Nidpocmaro4020 NOKOMIHHS 8 yMOBax 0C8IMHL020 NPOUECY.
Mema Haykosoi cmammi nonseae 'y nposedeHHi  MOHIMOPUH2y — CGHOPMOBaHOCMI  KOZHIMUBHO20  KOMNOHEHMY
300pos’aghopmyBanbHOi KoMnemeHmHocmi MalbymHix yqumerie izudHoi Kynbmypu. BidnosidHo 0o Memu 8u3Ha4YeHO maki
3a80aHHSA; npoaHanizyeamu OaHi Haykogoi ma MemoOu4HOi fimepamypu w0do npobrnemu hopMy8aHHs KOSHIMUBHO20
KOMnoHeHmy 300poe6’achopmysarnbHOi KoMnemeHmHocmi MalbymHix yyumernie ¢hisuqdHoi Kynbmypu; docnidumu pesynbmamu
chopmMoBaHOCMi  KOZHIMUBHO20 KOMNOHEHMY 300p08’AhopMysaribHOi  KoMnemeHmHocmi  MalbymHix yqumerig  (hi3u4HOI
Kynemypu. [ns nposedeHHs  MOHIMOPUH2Yy — CGHOPMOBAHOCM  KOZHIMUBHO20  KOMNOHEHmMy  300p08’sathopmysasbHON
KoMnemeHmHocmi Matbymnrix ydumenie ¢hiaudHoi Kynbmypu 9o 8nposadxeHHs 300p08’aghopMysarbHUX mexHooz2il y ocsimril
npoyec 3akrnadie 3a2anbHoi cepedHbOI 0c8imu MU BUKOPUCMO8Y8anu napamempuyHul cmamucmuyHul kpumepit CmbtodeHma.

Pesynsmamu cmamucmuyHoi 06pobku daHux Haykosoeo Qocnid)eHHs cei04amb, WO 8Ci pigHi cghopmogaHoCmi
KO2HImugHo20 KOMNoHeHmy 300poe’aghopmysarnbHOi KomnemeRmHocmi MalbymHix yaumenie hi3u4HOI Kynbmypu Ha KiHeub
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