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The purpose of the present work is to justify the use of specialized methods of exercises in sprinters’
training. These exercises use asymmetric force actions in high-speed running by means of weighting
down on one leg. The change of the local force actions, by adding extra weight to the lower limbs,
radically alters biomechanism links in creation of forces in the body of an athlete in take-off in the
cyclic exercises with maximum intensity. In this case, the capacity of non-core muscles increases
within the motions which are consistent with the functioning of the main parts of the body. And the
available intensity of the selected exercises generally increases as well. And that, ultimately, leads to
a higher training effect.

The basic difference from the classic examples of the weights on both legs is that the use of asymmetric
force action allows sportsmen to exercise with more frequent motions.

Speed regulation and “speed barrier” can be avoided by using recurrence of high-speed racing with
asymmetric power in the training process impacts in the form of weights on one leg. Due to the difficult
conditions, the functional ability of the athlete cannot fully adapt to this exercise. However, it leads to
improvement of special strength training in natural conditions of doing a competitive exercise.

The given technique of using an asymmetric power influence in the race makes it possible to change
the ratio of length and frequency of the running step by intensifying the force component in the whole
structure of movements at the same speed of movement. In general, the proposed method will provide
the increase in athletic performance due to the simultaneous increase of both rates in speed running,
both the frequency and stride length.
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Introduction

The search for the new reserves to improve
the training process by means of technical
equipment and new technologies is a very urgent
problem in the theory and methodology of sports
training aimed at preparing athletes specializing
in sprint (Abrosimov, 1977, Avanesov, 2007,
Bugaev, 1998; Maiskiy, 2007). Topicality of the
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matter is due to difficulties associated with the
inability to further increase sports performance,
due to the known means and methods of training.
(Avanesov, 1987; Alabin, 1984; Bondarchuk,
2007).

Studies of P.I. Cherkashin (1957),
V.I. Oleynikov (1989) and M.A. Ilyin (2002)

are aimed at finding these specific exercises,
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which are as close as possible to competitive
activity on the kinematic, dynamic and energetic
performance. They believe that these exercises
have the greatest coaching influence and at the
same time they ensure the improvement both
basic physical characteristics and techniques of
athletes.

A number of recent works related to the
preparation of short-distance runners focus
on the development and using of methods of
special preparatory exercises, which on one
hand increase the efficiency of the motor
capacity of athletes, and on the other hand,
are the values of the kinematic and dynamic
parameters comparable with the structure of
competitive exercise (Raed Al Raggad 2000,
Ilyin, 2002; Maiskiy, 2007, Popov, 1992;
Sergeev, 1999).

Most authors in their studies find it necessary
to exclude almost completely the exercise of
its biomechanical characteristics not related to
the solution of problems in the improvement of
technical skill in pre-competitive and competitive
stages (Arakelian, 1970; Vovk, 1987; Ratov,
1995).

In this context, it becomes apparent that there
is nothing more specific for training of runners
over short distances than the use of exercise as
the primary running as quickly as possible. And
the most effective is the multiple implementation
of the high-speed exercise (Gagua, 2001; Pavlova,
Kamardina, 2005). Namely, it concerns short
distances running with a maximum speed right
from the start, running as fast as possible under
complicated and relaxed conditions, etc. Using
light-weight method or methods of complicated
training, the authors do not recommend going
far from the speed and rhythm of the planned
outcome (Arakelian, 1988; Kozlov, 1984; Ratov,
1982). At the same time, the expected result
should be based on the actual functionality of the
athlete.

One should start from the challenges facing
the athlete at this stage while specifying the goal of
training. Y.V. Verkhoshanskiy (1988), G.I. Popov
(1992) and L.P. Ratov (1995) believe that athletes
should be trained in such a way so as to gradually
get those biomechanical, physiological and force
rates of the performance of their motor actions,
which may lead to increased athletic performance.
That is, to seek the correct formulation of
running at a maximum speed of movement in
sprint training, using the structure of the run, i.e.
the rate of the length and frequency of steps in
accordance with the planned outcome (Kryazhev,
1988). Exploring the rhythmic movements of the
structure-speed runner, sprinter V.V. Abrosimov
(1977) recommends the use of such methods of
training, in which, while repeating competitive
exercises, the biomechanical characteristics of
running will be formed exactly for a result that
exceeds the initial level of training.

The analysis of scientific literature on the
sprinters’ training indicate that the repetition
of biomechanically sound sport exercises in
training is used to fix the motor skill, which is
manifested in the form of the basic elements
1977; Balsevich, 1983;
Stepanov, 1977). The use of multiple training

of art (Abrosimov,

in short distance running results in the existing
rhythm-speed characteristics of race, even if it
occurs with increasing intensity from run to run.
Stabilization of motor skill, which represents
a positive development in general, carries both
a negative consequence in the form of stopping
the growth of athletic performance (Petrovskiy,
1978; Filin, 1964).

Due to the multiple repetitions of the same
action as quickly as possible, automation of
motion is created, based on the formation and
consolidation of certain neural processes. This
stabilizes the fast repulsive spurt, the frequency
of movements of an athlete, hindering the growth

rate even when the level of physical and volitional
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qualities increases. During such training, however
intense and varied they are, some skills and fixed
individual movements of a runner are developed.
There is a steady rhythm of the running step
that is the constancy of the phase repulsion and
flight. There are patterns of movements. The so-
called high speed barrier, fastened so tightly that
it is not easy, even with a significant increase
in the qualitative aspects of motor capacity, for
example, dynamic forces, elementary indicators
of high-speed capabilities, find new movements
rational relationship that would exceed, in normal
conditions, the steady-state ratio of the length and
frequency steps to increase the absolute speed of
movement in the distance.

This problem is the most specific for the
sprinters and is the result of the techniques.
Excessive speed may be set forth movements,
their rhythm, effort, and even some spatial
characteristics (Primakov, 1981).

Out of this contradiction V.G. Popov (1992)
sees the multistage constant retraining in the use
of special means of preventing the consolidation
of the skill.

It is believed that the variability of the
system of training sprinters and the use of specific
exercises will form a range of mobility motor
skill, and thereby create additional reserves for
the further growth of skill athletes (Vovk, 1987,
Kozlov, 1984).

However, the methodological approach
of using non-standard specialized exercises
designed to overcome the symptoms of high-
speed barrier is introduced into the practice of
fragments (Oleynikov, 1989). Not taken into
account in studies of the dependence of specific
exercises on the qualifications of athletes, their
adequacy to the functionality involved.

To avoid the appearance of stability and
speed, “speed barrier”, E.S. Ozolin (1986)
and V.V. Pertokovskiy (1978) recommend that

when performing high-speed exercise to apply

the methods that facilitate or difficult ambient
conditions.

The fundamental difference of reception
difficulties or facilitation of the exercises is
to intensify the force or velocity component
The

problem of this method lies in the stimulation

in the whole structure of movements.

of neuromuscular tensions at a new qualitative
level. The system performance of speed-strength
exercises in easier conditions allows athletes to
create an auxiliary skill with the speed, which
he plans to show in the near future competitions,
feel the nuances of the new technology at high
speed. Shortness of conditions does not allow
the athlete throughout the entire training process
is fully adapted to this exercise due to the fact
that with increasing running speed increases the
power factor of influence on the major muscle
groups and this leads to continuous improvement
of special strength training.

Changes in the moment of inertia of the
foot pit in the implementation of a special racing
or running exercise is an effective governing
factor. Since the net effect of muscle strength is
determined by the moment, great importance is
the magnitude of its thrust shoulder as a peripheral
mechanism of organization of movements
(Kryazhev, Popov, 1988).

If you add extra weight to the limbs, the
contribution of changes biomechanism primaries
links in promoting the creation of forces in the
athlete’s body repulsion (Maiskiy, 1969; Aied
Berhaim, 1997; Tiup, 1981).

Adding weights to the links, which are
consistent with the movement of the operation
of the main parts of the body, improves muscle
power of the minority and generally increase
the intensity of existing exercises selected
(Levchenko, 1982; Oreschuk, 1971; Cherkashin,
1957).

In this regard, the great promise seen in the

use of weights, arranged or focused on the links
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athlete’s body, such as how to create an artificial
hyper gravity.

The absence of specific experimental studies
on the possible use of specialized asymmetric
force effects in the cyclic maximum intensity
exercise, namely sprinting, taking into account
the functioning of artificial patterns of asymmetry
was the premise for this study.

The technique of using an asymmetric power
influence in the cyclic exercise is advised, namely
running. The main idea of the hypothesis is that
due to the intensification of the power component
in the whole structure of movements, with the
same speed of movement will change the ratio of
the parameters of running technique.

The asymmetric force effect is achieved
by using one leg as a complication of the cuff at
the distal end of the shin, not leading to motility
feet.

The essence of the action weights as follows:
when the runs of neuromuscular apparatus
athlete drives the links of the body, in accordance
with the technical structure of this exercise. For
the femoral and shin muscles is not nothing but
a flexor-extensor movements of the joints. If
the distal part of the leg is added the additional
weight (weights), then doing the same exercise
with the same technical indicators to develop
the muscles should be greater efforts at reducing
the rate determined by the phase relationships.
Thus,
are increased. Adding weight to the links, the

demands for speed-strength muscles

movement which has carried out with maximum
capacity of the muscles, the result will lead to a
reduction of the maximum intensity of the motor
speed-power character.

Studies by V.V. Stepanov (1977) and
ILM. Kozlova (1984), devoted to the study of
mechanisms of regulation of the rate movements,
have shown that activation of antagonistic
muscle groups enhances the frequency of

movements.

The use of asymmetric force action
stimulates the performance of exercises with a
greater frequency of movement than with weights
on both legs.

In the case of repetitive high-speed running
with weights is the development of power and
speed capabilities athlete in natural conditions of
competitive exercise.

I.M. Kozlov, AV. Samsonov, V.N. Tomilov
(2003) pointed to the lack of asymmetry in the
performance of cyclical thythm of work in a
constant and maximum rate in their study of the
relationship oftempo and rhythm ofbiomechanical
structure of the sports movement.

The amplitudes of the effort, increasing and
decreasing time of these efforts, the beginning
and completion of the development effort, time of
take-off and landing phases have clearly ordered
sequence, and are performed with the locking
and unlocking phases of leading muscles. If we
expand the time complex motion into a linear
sequence of simple movements, it appears that
each successive simple movement has “memory”
of the dynamics and the symmetry of the
previous movements, and thus is dependent on
him (Samsonov, 1998).

Materials and Methods

The aim of our study is to substantiate and
develop scientifically the method of using special
exercises with a marked cyclical asymmetry of
power influence in the training process of track
and field sprinters and to check its effectiveness
in experimental way.

The increased number of results is expected
to be due to the overcoming “a high-speed limit
of motor skill” and a certain reorganization of
rhythm-velocity structure of running.

The following tasks were solved:

1. Scientific of methods of
preparation of athletes specializing in running for

analysis

short distances proposed by the predecessors.
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2. The study of kinematic characteristics
of running with the power impact of asymmetry
(running with cuffs (250-300 g) at the distal
ends of the shin), used in the training process as
a special speed-force exercise and identify the
relationship of these characteristics with a sports
result in sprinting at 50 and 100m.

3. To work out the methodology for the
application of cyclic complexes of special
exercises with the possibility of asymmetric
effects of power, to determine the method of
application of these complexes at different stages
of the annual cycle of sprinters’ training.

4. To identify the effectiveness of systems
designed special exercises with cyclical
asymmetry of power influence, as a means of
overcoming the manifestations of “speed barrier”.
To determine the effectiveness of the use of
these exercises is to optimize the rhythm-speed
performance for short-distance running.

While solving the first problem as a result
of teacher observations in the training process,
the characteristics of special kinematic cyclic
exercises, using force action asymmetrical
pattern, have been compared. The cuffs at the
distal ends of the shin, which leg didn’t have
motor function, served as a force impact in the
race. The choice of leg work was explained by
V.1. Nikitin (1971) in his works, which show that
the removal of the power asymmetry in cyclic
sports athletes does not lead to negative changes,
but rather only contributes to a more harmonious
development of the muscle groups of the legs, the
convergence in terms of supporting the efforts in
the race, improving the structure of rhythm and
movement of growth sports and technical results
(Nikitin, 1971).

We carried out a preliminary stage of
the experiment to determine the influence
of the local weights, which is located on the
distal parts of the shin on the spatiotemporal

characteristics of sprint running technique.

The running time of the individual phases of
the step and the angles between the links in
the body of an athlete in certain phases of the
movement were analyzed.

For each athlete, according to the video
recording of the running, the comparison of
kinematic characteristics of the running step,
several runs with a change in the weight of each
individual runs (100 to 500 g, weight gain in
increments of 100 g) with a standard jog without
enforcement. In comparison, there was an optimal
choice of (border) complication of weight, even
when stored angular characteristics of the
running step, but changing rhythm-racing speed
parameters. When choosing a value weights, we
assumed that running technique sprinters in the
changed conditions should not be distorted.

It was found that when running with weights
ranging from 1% to 1.5% of body weight, there
is no violation of the rhythmic structures and
equipment running, even though the speed is
reduced by 10%, running the length of steps is
reduced by 6%, the frequency of steps is reduced
by 4%.

In addressing the second and third tasks
were analyzed the literature to produce long-term
plan of training for the period of the experiment,
as well as for the construction of the scheme week
cycle training sessions. Using literary sources,
the special structure of the complexes of cyclic
exercise with the possibility of asymmetric effects
of power and defined method of application
of these complexes at different stages of the
annual cycle training sprinters was developed.
The chosen method of training implied the use
of special exercises in training twice a week
during the micro cycle, training days with the
predominant development of speed.

To solve the fourth problem, pedagogical
experiment was conducted; there the subjects
were divided into two groups and trained on a

single program.
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The results of theoretical studies have shown
that of all the means used to overcome the barrier
at the displays of high-speed sprint semi-skilled,
the least studied (not seen a single mention) may
be considered in the application of cyclic training
micro cycle exercise with a marked asymmetric
thrust force action.

In vivo studies were conducted educational
training process in order to monitor the collection
and compilation of material on the practical
use of special speed-strength exercises in the
preparation of sprinters, practicing on the stage,
in-depth sports specialization.

During the observation the biomechanical
parameters of running technique were recorded.

Pedagogical experiment was conducted to
determine the influence of special exercises with
a marked cyclical asymmetry of power quality
impact on the restructuring of rhythmic structure
of speed racing.

The experiment was conducted under natural
conditions, the training process during the winter
racing season, and it lasted for 11 micro cycle
weeks from November 2008 to February 2009.
The experiment coincided with the winter pre-
competitive and competitive stages.

In general 20 female runners took part in
this pedagogical experiment. They ran over
short distances between the ages 17-21 years (all
subjects were students of SFU), divided into two
equivalent groups: the experimental and control
group (10 athletes in the control group and 10 in
the experimental one). The level of athletic skill
level was 01.02 in 100m and 200m with athletics
experience no more than five years.

The difference on the results of control tests
at the beginning of the experiment between the
results in the control and experimental groups
of athletes are not statistically significant
(Fig.1), therefore, it is reasonable to assume that
homogeneous groups are chosen with equal

training.

Check tests for the sprinters of both groups
were in the form of participation in official
competitions in accordance with the schedule
of the Athletic Federation. The

measurements were made using digital video.

Regional

Test results before the start of the first part of
the experiment performed at the opening of
the winter racing season that is November. The
final test, after the experiment was planned on
the main start of the season that is in February.
Accuracy of measurements and calculations on
the captured video is no more than 0.3% (0.02
to 7.0 for the result) of time and not more than
0.4% in the calculating the number of steps. Due
to the fact that the results were compared to the
competition at the same distance (S0m — winter
competitive season), of average running speed for
distance was used in the calculation, as well as
stride length and frequency of steps.

Training sessions during the experiment
carried out with the athletes on one training plans.
During the teaching experiment, both groups of
athletes have used the methodology developed by
the application of special exercises.

In the two training micro cycle used to
develop speed. The first high-speed drill had
a developing nature, it was repeated in two or
three days of speed training, but to a lesser extent
(“tonic” training), the whole micro cycle consisted
of seven days, including one day of rest.

In training sessions aimed at developing
the rate for the experimental group envisaged
tasks, using the power of asymmetric effects of
orientation (jogging speed and special cyclic-
strength training with weights in the form of cuffs
(250-300 g) at the distal ends of the shin of one
leg). Athletes of the control group used the same
special exercises, but without the use of weights.

In the remaining days of training were used
for the development of other physical qualities.
The effectiveness of the developed theory micro

cycle was tested during the teaching experiment.
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Table 1: Changes in the experiment in the women’s 50m

The mean values (x + m) Significance of
Ne rates before the . differences within
experiment after the experiment the group
The experimental group

Step length, m 1,724+0,01 1,75+0,02 P<0,05
The frequency step 1/s 4,01+0,04 4,05+0,05 P> 0,05

Time for 50m 7,27+0,07 7,08+0,06 P<0,01

Control group

Step length, m 1,74+0,01 1,76+0,01 P< 0,05
The frequency stepl/s 3,89+0,04 3,92+0,03 P> 0,05

Time for 50m 7,39+0,06 7,31£0,05 P<0,05

Indicators of reliability of differences between groups.

Step length, m P> 0,1 P> 0,05
The frequency stepl/s P< 0,05 P< 0,05

Time for 50m P>0,1 P< 0,05

Results and discussion

According to the difference in the final
testing and monitoring the competition, almost
all the sportswomen have improved results in
the women’s 50 meters, both in experimental
and control groups. Therefore, we can consider
the chosen method of maximum speed to be
effective and increasing results to be fully
reliable.

The average rate of performance for running
at 50 m from the participants in the experimental
group has improved by 1.9 sec. (P <0.01).

In the control group, the average running
time is 50 m at 0.08. (P <0.05).

Participants in the experimental group in
terms of change were as follows: the average
length of a step in the women’s 50m has increased
by 0.03 m (P <0.05) and the maximum step rate
has increased by 0.04 (P> 0.05).

In the control group changes of parameters
characterizing the running speed, were as follows:

the average length of a step in the women’s 50m

has increased by 0.02 m (P <0.05) and a maximum
frequency of lower limb movements has increased
by 0.03 (P <0.05) .

The reliability of the data was determined
with t-criterion of the Student’s test. The level of

significance P <0.05. was taken as the basis.

Conclusions

The analysis of individual data showed
that in some cases, the increase of athletic
performance was against the background of a
significant reduction of more distinctive rates.
Thus, the analysis of the data indicates that
the method of using the power of asymmetric
effects of orientation (jogging speed and special
cyclic-strength exercises with weights in the
form of cuffs (250-300 g) at the distal ends of the
shin of one leg) in the training of short-distance
runners, provides a performance increase
running speed, mainly due to increase in the
length of the running step, and to a lesser degree

of frequency steps.
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KoppeKuml JJIUHBbI 1 9aCTOTbI 0eroBoro mara
IIPHA IMOATOTOBKE JICTKOATJIECTOB-CIIPHHTEPOB
A.M. Yukypos, B.U. ®enopos

Cubupckutl ¢hedepanvhii yHugepcumem
Poccus 660041, Kpacnospck, np. C60600mbi1L, 79

Llenvnpeocmasnennolipabomsl cocmoumeob0CHO8AHUUMEMOO08 NPUMEHEHUSCREYUANUIUPOBAHNBIX
YAPAdiCHeHUll  npu  NO020MOBKe CHPUHMEPOS8. JDmu  YAPAdiCHEHUs NpeoCcmagusiom coboil
UCNONIBL308AHUE 8 CKOPOCMHOM Oe2e ACUMMEMPUUHBIX CUNOBIX 8030€UCMBUL 8 6UOe OMALOUWEHUS HA
00HOU Hoze. B yuxnuueckux ynpajcueHuax MaKkCuMaibHoU UHMEeHCUBHOCMU U3MEHEeHUe JOKANbHbIX
CUNOBBIX 6030€licmeUll nymem npudagienuss OONOIHUMENbHOU MACCbl K HUNCHUM KOHEUHOCMAM
KapOUHAIbHLIM 00pA30M MeHAem DUOMEXAHUZM MAXOBBIX 36EHbEG 8 CO30AHUU CUT, NPOOBULAIOWUX
meno cnopmcmena npu ommankueanuu. Ilpu smom, 6 08udICeHUsX, KOMOpsie CO2NACYIOMCI C
@YHKYUOHUpOBAHUEM OCHOBHLIX Hacmell mend, NO8bIUAemcs MOWHOCMb pabombl HEOCHOBHbLIX
MBIUY U 8 YESOM Y8eIUYUBACHICS UMECIOWASAC UHMEHCUBHOCb GLIOPANHO20 YRpadcheHus. A amo, 6
KOHeYHOM umoze, npugedem K 60.ee blCOKOMY MPEHUPOBOUHOMY IPPeKmy.

Ipunyunuanvroe omauuue om KiACCUYECKUX NPUMEPOS NPUMEHEHUs OMALOWeHull Ha obeux
HO2ax cOCMOUMm 6 MoM, 4mo UCHONb30BAHUE ACUMMEMPULHO20 CUL0B020 B030€lICMEUS NO36O0ISICH
BbINOIHUMb YAPANCHEHUS C DOAbUIEN YACMOMOU O8UNCEHUIL.

Hcnonwv3ys 6 mpenupogouHom npoyecce MHO20KpamHvle HOBMOPEHUs CKOPOCMHO20 beza ¢
ACUMMEMPUYHBIM CULOBLIM B030€UCBUEM 8 8UOE OMALOUEHUS HA OOHOU HO2e, MOJICHO U3bedlcams
cmabuau3ayuu CKOpOCMu U 603HUKHOBEHUSA ‘'CKOPOCMHO20 bapvepa”. 3a cuem 3ampyOHeHus ycio8ull
@dyHKYUOHAIBHBIE CHOCOOHOCTU CROPIMCMEHA He MO2YM NOAHOCMbIO AOANMUPOGAMbCS K IMMOMY
ynpasichenuio. OOHaKo npu 3MOM NPOUCXOOUM YIYyHUEeHUEe CReYUaIbHOU CUN0BOU NOO20MOBKU 8
ecmecmeenHblX YCA08UAX BbINONHEHUS. COPEBHOBAMENLHO20 YNPANCHEHUS.

Ilpeonacaeman memoouxa uUCnONL30BAHUSL ACUMMEMPUUHO20 CUN0B020 B030elicmsus 8 bOeze,
no360J5em nymem UHMeHCUPUKaAyuy cuio8020 KOMROHEHMA 8 YeJOCMHOU CIMPYKmype 08UICEHUT
npu OOHOU U MOU Jice CKOPOCMU NepeOdGUICEHUs UBMEHUMb COOMHOWEHUEe ONUNbL U YACMOMbl
be206020 waza. B yenom, npednoscennas memoouxa no3goaum obecneuums nPUpoCm CnopmueHou
Pe3VIbmMamueHOCmu 3a Cuem 0OHOBPEMEeHHO20 NoGblueHUs 000ux nokazamenel ckopocmu beza,
KaK 4acmomul, max u ONUHbl wazd.

Kniouesbvie cnosa: acummempuynoe puszuyeckoe 6030elcmaue, yacmoma u OTuUnHa uiaed, CKOpoCmHou
bapvep, cnpunm.




