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Annotation

Means of special strength training are of great importance in the sprinter's sports training system. Such means of
training are, firstly, ensure that the formation of a structure of the athlete's physical fitness corresponds to the specificity
of the external relations of his body, and, secondly, in their influence, they should correspond to the athlete's mode of
activity in the specialized exercise. The problem of choosing rational means of speed-strength training and the pecu-
liarities of their use in training with various contingents of sprinters have not received a satisfactory substantiation and
theoretical explanation.

The aim of the study is to determine the structure of speed-strength preparedness among sprinters of various quali-
fications and to reveal its relationship with sports results among runners of various qualifications.

The set of methods used to solve the assigned tasks included: theoretical analysis and generalization of scientific
and methodological literature data; pedagogical testing and experiment, methods of statistical processing of the ob-
tained material.

Research results. It was found that the growth of qualifications of sprinters is largely determined by the level of
development of their speed-strength preparedness. This is manifested in an increase in the relationship between ath-
letic performance in the 100 meters running and performance in tests. This is evidenced by the obtained coefficient of
multiple correlation (R = 0,811), which proves the joint influence of achievements in speed-power indicators on the
result in the 100-meter run. Informative tests for assessing the level of speed-strength readiness of short-distance run-
ners were revealed. The use of metrologically grounded tests in practice can help to increase the effectiveness of the
educational-training process of runners of this sports qualification.

Conclusions. The obtained data of the structure of preparedness of sprinters of various qualifications indicate its
change as the skill of athletes grows and confirms a number of studies indicating that the means of speed-strength
training of short-distance runners should be selected in such a way as to ensure a positive interaction of the qualities of
strength and speed with the aim of effective performing the necessary motor task.

Key words: sprint, athletes, qualification, structure, readiness, tests, correlation analysis.

AHoTanis
3acobam creriaabHOI CHIOBOI MiATOTOBKM HAJIEXKHTH BAaXKIIMBE MICIIE B CHCTEMi CIIOPTHBHOTO TPEHYBaHHS
cnpuHTepa. Lle moB's3aHo 3 THM, IO BOHH, MMO-TEpIe, MOKINKaHi 3a0e3nednTi (GOpMyBaHHS TaKoi CTPYKTYpH (i-

© Horshid A.,
Vrublevskiy E., 2020 181



CnopTuBHMIA BicHMK [NpnaHIinpoB’s
HayKkoBo-NpaKkTUYHUI KypHar Ne 1. 2020

3WYHOI MiJATOTOBICHOCTI CIIOPTCMEHA, sika O BiAmoBinana creruini 30BHIMIHIX BITHOCHH HOTO OpraHi3my, i, mo-
Jpyre, TOBUHHI 3a CBOIM BIUTMBOM BiAMIOBIIaTH PEKUMY AisTIBHOCTI CIIOPTCMEHA B CHeiani3oBaHOMY Brpasi. [1po-
6nema BHOOpY pallioHaIbHUX 3aC001B HIBUIKICHO-CHUJIOBOI MIATOTOBKH, OCOOIUBOCTI IX 3aCTOCYBaHHA B TPEHYBaHH1
3 Pi3HUM KOHTHHICHTOM CIIPUHTEPIB, HE OTPUMAIIHN 3aI0BIIHHOTO OOTPYHTYBAHHS 1 TECOPETHYHOTO MOSICHEHHS.

Merta a0c/IilzKeHHs - BU3HAYUTH CTPYKTYPY HIBHJIKICHO-CHUIJIOBOT MiJITOTOBJICHOCT Y CIPUHTEPIB Pi3HOT KBaJIi-
¢ikamii i BUSIBUTH i1 B3a€MO3B'S130K 31 CHOPTUBHHUM PE3YyIBTaTOM y OiryHiB pi3HOi KBamidikarii.

CyKynHICTb METO/IiB, BAKOPUCTOBYBAHUX JUI BUPIIICHHS OCTABJICHUX 3aB/laHb, BKJIIOYAJIa: TEOPETUUHUI aHa-
T3 1 y3aranbHEHHS TaHUX HAyKOBO-METOIMYHOI TiTEpaTypH; MeIarorivie TeCTyBaHHsI i eKCIIEPUMEHT, METOIH CTa-
TUCTUYHOI OOPOOKH OTPUMAHOTO MaTepiaiy.

Pe3yabraTu gocaizxenHs. Becranosieno, mo 3poctanHs kBajidikanii cipunTepiB Bix I1I mo I cnoprusHOTO
PO3psily 3HAUHOK MIPOI0 BU3HAUAE€THCSI PIBHEM PO3BUTKY IX IIBUAKICHO-CUJIOBOI MiArorosaeHocTi. Lle mposBis-
€THCS B 30UTBIIEHH] B3a€MO3B'SI3KY MiXK CIIOPTHBHUM pe3ynsraToM B Oiry Ha 100 M i mokazHukaMu B Tectax. [Ipo
1€ JK CBITYUTH OTPUMaHMK Koe(iieHT MHOKHHHOI Kopersnii (R = 0,811) 1oBoANTh CIUNBHUI BIUIUB JTOCSTHEHD B
IIBUKICHO-CHJIOBHX TTOKa3HUKaX Ha pe3ynbrar B Oiry Ha 100 meTpiB. Bussieno indopMaTnBHiI TECTH IS OIIHKA
PiBHS HIBHJIKICHO-CHJIOBOI MiArOTOBIEHOCTI OiryHiB Ha kopoTki auctanuii III-I cnoptuBHUX po3psaiB. 3acTocy-
BaHHS B IPAKTUYHIN TiSUTBHOCTI METPOJIOTIYHO OOTPYHTOBAHUX TECTiB MOXKE CHPHUSITH IiIBUIIECHHIO €(heKTUBHOCTI
HaBYaJbHO-TPEHYBAJIBHOTO MPOLeCy OIryHiB Li€i CIOPTUBHOT KBaJi(hiKaLii.

BucHoBok. OTprMaHi JaHi PO CTPYKTYpPy MiATOTOBICHOCTI CIIPHHTEPIB pi3HOI KBamidikamii cBiggaTs mpo ii
3MiHYy B Mipy 3pOCTaHHs MalCTEPHOCTI CIIOPTCMEHIB 1 MIATBEPAKYIOTh Pl 1OCHIHKEHB, 110 BKa3yIOTh, 1110 3aCO0H
MIBUIKICHO-CHJIOBOT IMiJITOTOBKM OIryHIB Ha KOPOTKI JUCTAaHIIIi TOBHHHI MIOUpATHCS TaKUM YHWHOM, 100 3a0e3-
MEYUTU NO3UTHBHY B3a€MOJIIIO SIKOCTEH CHIM 1 IIBUJIKOCTI 3 METOIO €(DEKTUBHOIO BUKOHAHHSI HEOOX1AHOI pyXOBOT
3a1a4i.

Ku1rouoBi cjioBa: cripunT, COpTCMEHH, KBani(ikallist, CTpPyKTypa, [iATOTOBIEHICTb, TECTH, KOPeNALIHNII aHaIi3.

AHHOTaIMSA

CperncTBaM crielMaibHONW CHIIOBOM MOATOTOBKU MPUHAIJIEKUT BaXKHOE MECTO B CHCTEME CIIOPTHUBHON TpEeHH-
POBKH CHpPUHTEPA. DTO CBSI3aHO C TEM, YTO OHH, BO-TICPBBIX, TPU3BAHBI 00CCTICUUTH (POPMHUPOBAHHE TAKOH CTPYK-
TYpbl (PU3NIECKON MOATOTOBICHHOCTH CIIOPTCMEHA, KOTOpasi ObI OTBeYasa CHeNU(pUKEe BHEITHUX OTHOIICHHIA €ro
OpTaHMu3Ma, U, BO-BTOPHIX, JOIDKHEI IO CBOEMY BO3JCHCTBHIO COOTBETCTBOBATH PEKUMY JCSITEIHHOCTH CIOPTCMEHA
B CIEIIMATIM3UPyEeMOM ynpaxkHeHuH. [Ipobiema BbIOOpa panroHalIbHBIX CPEICTB CKOPOCTHO-CUIIOBOM MOATOTOBKH,
0COOCHHOCTH MX MPUMEHEHHS B TPCHUPOBKE C PA3TUYHBIM KOHTHHTCHTOM CIIPHHTEPOB, HE TTOMYUHIIH YOBIETBO-
PHUTENBHOTO 000CHOBAHUS U TEOPETUYECKOTO OOBSICHEHHUS.

Lesan ucciie0BaHus - OTIPENICIUTH CTPYKTYPY CKOPOCTHO-CHIIOBOH TIOATOTOBJICHHOCTH y CIIPHHTEPOB Pa3Iny-
HOU KBaJH()UKAIIMU U BBISBUTH €€ B3aHMOCBSI3b CO CIIOPTHBHBIM PE3YJIBTATOM y OCT'YHOB Pa3IMYHON KBaIU(pHUKA-
1Y,

COBOKYITHOCTh METOIOB, UCTIONB3YEMbIX JJIsl PELICHUS MOCTABICHHBIX 3aja4, BKIIOYalla: TEOPETUUECKUI aHa-
U3 U 0000IICHNE TaHHBIX HAYYHO-METOJMYCCKON JIUTEPaTyphl; MEAarornieckoe TECTUPOBAHNE U DKCICPHMEHT,
METO/IbI CTaTUCTUYECKON 00pabOTKH MOJyYEeHHOTO MaTepHalia.

Pe3yabTarhl ucciae0BaHUsI. YCTAaHOBICHO, YTO POCT KBaynmbuKanuu crnpuatepos ot Il mo I cnoprusHOTO
pa3spsa B 3HAUUTENBHON Mepe ONpeessieTCss YPOBHEM PAa3BUTHSI UX CKOPOCTHO-CHJIOBOM MOATOTOBICHHOCTH. DTO
MIPOSIBISIETCS] B YBEIIMUCHUH B3aMMOCBS3M MEXKIy CIIOPTHBHBIM pe3ynbraTtoM B Oere Ha 100 M 1 mokasarensimMu B
tectax. O0 ITOM ke CBUACTEIBCTBYET NONMYyUCHHBIH K03 QUIMEeHT MHOKeCTBeHHO# Koppersiimu (R = 0,811) moka-
3BIBAIOIINN COBMECTHOE BIIMSIHUE IOCTHIKCHHI B CKOPOCTHO-CHIIOBBIX TTOKA3aTeNIX Ha pe3ynbTar B Oere Ha 100 me-
TpOoB. BeIsiBIeHBI HH)OPMATHBHBIC TECTHI TSI OLICHKH YPOBHSI CKOPOCTHO-CHIIOBOM ITOTOTOBICHHOCTH OSI'YHOB Ha
xoporkue aucranuuu I1I-1 cnopruBHeix paspsaos. [IpuMeHeHre B IpaKTHUECKOH NEATEIbHOCTH METPOJIOTHUECKU
000CHOBaHHBIX TECTOB MOXET CIIOCOOCTBOBATH MOBBIILEHUIO 3(PPEKTUBHOCTH YyUeOHO-TPEHHUPOBOYHOTO Mpolecca
OeryHOB 3TOH CITIOPTUBHON KBATH(UKAIIIH.

BsiBoabl. [lonyueHHbIE JaHHBIE O CTPYKTYpE MOATOTOBIEHHOCTH CIPUHTEPOB Pa3IMuHON KBATU(UKALUU CBU-
JICTEBCTBYIOT O €€ M3MEHEHUH 10 MEPEe POCTa MAcTEPCTBA CIIOPTCMEHOB M TOATBEPXKIAIOT DS MCCIICIOBAHHM,
YKa3bIBAIOLIUX, YTO CPEACTBA CKOPOCTHO-CUIIOBOI MOJTOTOBKM OEI'YHOB Ha KOPOTKHE AUCTAHIIMU AOJKHBI TOA0H-
parbcst TakKuM 00pazoM, 4TOOBI 00ECTICUUTh MOJIOKHUTEITHPHOE B3aUMOICHCTBUE KAYECTB CHIIBI U OBICTPOTEHI C EJIBIO
3¢ (dEeKTUBHOTO BBHIOJHEHUST HEOOXOIMMON ABUraTeIbHOMN 3a/1a4u.

Ku1io4eBble ¢J10Ba: CIIPHHT, CIIOPTCMEHBI, KBATM(DHUKAIHS, CTPYKTYPa, HOATOTOBICHHOCTD, TECTHI, KOPPEIISIIH-
OHHBIN aHAJIN3.
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Introduction. The motor speci-
ficity of a sports exercise, sprint
running in particular, offers great
requirements for the speed-strength
training of runners. This happens
because the process of develop-
ment of speed-strength qualities
in a sprinter takes place in close
connection with the improvement
of other motor qualities (strength,
speed, special endurance), general
physical fitness in combination with
the formation of a rational running
technique [1, 7, 11, 13, 16, 21, 31,
35]. Means of special strength train-
ing are of great importance in the
sprinter's sports training system [3,
5,9, 10, 18, 22, 33]. Such means of
training are, firstly, ensure that the
formation of a structure of the ath-
lete's physical fitness corresponds to
the specificity of the external rela-
tions of his body, and, secondly, in
their influence, they should corre-
spond to the athlete's mode of activ-
ity in the specialized exercise [4, 17,
20, 24, 30, 38].

High power in high-speed run-
ning is associated with a high ex-
penditure of muscle and nervous
energy of the athlete. As a result,
sprint running belongs to the group
of speed-strength sports performed
with maximum intensity of working
efforts [1, 5. 13, 19, 23, 25. 37]. This
requires a high level of development
of speed-strength qualities for the
continuous growth of sportsman-
ship. Moreover, the speed-strength
nature of work in sprint running
begins with the first step, proceeds
against the background of the de-
veloping acceleration of the body
and serves as a means of creating an
additional number of movements to
the one that already exists [2, 4, 11,
12, 23].

Sprint speed is directly related
to the manifestation of another im-
portant quality - strength. Hence,
there are general reasons that deter-
mine the adequacy of the develop-
ment of these physical qualities in a
sprinter. Therefore, as indicated by
Y.V. Verkhoshansky [30], the task of
today's sport and today's physiology

© Horshid A.,
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should be to establish a fundamental
relationship between strength and
speed and create ways to get the in-
dividual characteristics of this con-
nection.

A high level of development of
speed-power qualities has a positive
effect on the physical and techni-
cal preparedness of sportsmen, on
their ability to concentrate efforts
in space and time [15, 19, 21, 29].
In the process of performing high-
speed running, a sprinter repeat-
edly has to overcome the resistance
of body weight. This requires the
sprinter to have a great manifesta-
tion of special strength in the work
of muscles while running [27, 30].
According to many authors, a great
place in the sports training of sprint-
ers should be given to the upbring-
ing of speed-power qualities [7, 14,
25, 28].

At present, there has been accu-
mulated a large number of method-
ological materials on the use of vari-
ous speed-strength exercises in the
training of runners. However, the
problem of choosing rational means
of speed-strength training and the
peculiarities of their use in training
with various types of sprinters have
not received a satisfactory substan-
tiation and theoretical explanation.
The question of how speed-strength
exercises affect the preparedness of
a sprinter and his result in running
100-200 meters is also covered in
the scientific and methodological
literature quite insufficiently.

The aim of the study is to deter-
mine the structure of speed-strength
preparedness among sprinters of
various qualifications and to reveal
its relationship with sports results
among runners of various qualifica-
tions.

The set of methods used to solve
the assigned tasks included: theo-
retical analysis and generalization
of scientific and methodological
literature data; pedagogical testing
and experiment, methods of statisti-
cal processing of the obtained mate-
rial [26].

The research was carried out

in the year 2018-2019 on the basis
of the sports school in Gomel (Be-
larus). To study the structure of the
preparedness of sprinters, 55 sprint-
ers of various qualifications from 15
to 17 years old were examined with
the help of control and pedagogical
tests. The athletes who passed the
examination were conventionally
divided into three groups.

The first group (average result
11.07 s) included 12 athletes of the
first sports category. The second
group (average result 11.56 s) con-
sisted of sportsmen of the second
category (n = 18). The third group
included athletes of the third sports
category (average result 12.49 s) in
the amount of eleven people (n =
25).

The examinations of each quali-
fication group were carried out in
the competitive period within one
day, after a standard warm-up,
which included slow running, gen-
eral developmental exercises, trial
attempts, and running from the start.
The results in all exercises were de-
termined in conditions close to com-
petitive ones.

Running 30m starting with the
maximum speed (the speed gained
from running before the starting
point). Each athlete was presented
with two runs, of which the best was
chosen. The result was determined
by a hand-held stopwatch.

Triple jump. The jumps were
carried out on a rubber track into
a sand pit. Each athlete was given
one trial and three test attempts. The
result was determined by the best at-
tempt and was rounded down to one
centimeter.

A 5 kg shotput from the bottom
with two hands forward was per-
formed from a segment in a stan-
dard shotput sector. Each athlete
was given one trial and three test
attempts. The result was determined
by a metal tape measure (R-20) at
the best attempt and rounded up to
one centimeter.

Two-handed barbell jerk. Each
athlete was given three attempts.
Weight was added by 0.5 kg. The
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best result was determined by the
weight lifted by the athlete.

To determine the correlation
structure of speed-strength pre-
paredness among sprinters of vari-
ous qualifications, their best sports
result of the season in the 100-meter
race was used.

Research results.

The data of pedagogical test-
ing and the subsequent carried out
mathematical and statistical analy-
sis of the obtained experimental ma-
terial made it possible to reveal the
differences observed in the course
of the formation of sprinters' sports-
manship (Table 1., Fig. 1 and 2).

The analysis of the presented
results indicates that the difference
observed between the mean values
of the recorded indicators in athletes
of III-I sports categories is not ho-
mogeneous. So, as the result grows
in running at the main distance from
the III-I sports category, the average
values in the barbell jerk with two
hands increase by 32%, and in the
shotput - by 10%.

Moreover, it is noteworthy that
an increase in the qualifications of
sprinters from III to II sports catego-
ries is accompanied by an increase
in the result in a triple jump from a
place only by 1,5% (p>0,05), and
from II to I sports categories by 9%
(p<0,05). It is also significant that
a similar difference is characteris-
tic for other indicators as well (see
Table 1), which may indicate a more
accelerated increase in the result

both in running 100 meters and in
fixed tests.

And if the difference in the ana-
lyzed indicators between the data
of sprinters of the II and III sports
categories is basically insignificant
for the 5% level of significance,
then the statistical differences in the
indicators of runners of the I sports
category (p<0,05) differ from the
indicators of athletes of lower quali-
fications in all characteristics.

From the comparison of the data
in the table, it can be seen that the
highest variability (in terms of the
coefficient of variation) is observed
in athletes of the I sports category,
which can be considered as an ex-
pansion of the boundaries of in-
dividual fluctuations in the values
of the analyzed -characteristics.
Moreover, the greatest heterogene-
ity of the array of initial values for
all groups is observed according to
the data of the barbell jerk with two
hands, and the smallest spread of in-
dicators in the 100-meter run and 30
meters.

The idea of the structure of
athletes' fitness, according to Y.V.
Verkhoshanskiy [30] and other
authors [2, 12], is extremely
important for the organization of
training in a particular sport and,
in particular, for the selection of
effective means, and methods of
developing muscle strength. The
solution to this issue is impossible
without the involvement of modern
methods of mathematical and

statistical processing of the data
obtained and correlation analysis.

The carried-out correlation
analysis made it possible to establish
the relationship between the set of
tests assessing the motor abilities
of athletes and the result in 100m
running among sprinters of different
sports categories, as well as a change
in the structure of speed-strength
preparedness as the qualifications of
sprinters grow (Fig. 3-6).

As a result of the correlation
analysis for all groups of subjects,
a high reliable correlation of sports
results with the following indicators
(Fig. 3) 30 meters running — rl =
0,939 was obtained; triple jump
from a spot — r2 = — 0,775; shotput
from the bottom forward — 13 =
—0,769. The relationship between
sports results and the barbell jerk
with two hands is somewhat lower
(r4 =-0,529).

If we consider the structure
of speed-power preparedness in
relation to the three groups of sports
qualifications, it is clear that as the
sports result grows, it changes. So,
among athletes of the III sports
category, the highest correlation of
sports results is observed with the
result of 30 m running (r1 = 0,719)
and with the result of a triple jump
from a spot (12 = -0, 810) (Fig. 2).

The correlation coefficient for
such indicators as the barbell jerk
and the two-handed core throw
forward for this group of the sample
was statistically insignificant for the

Table 1

Average numbers (X) and coefficients of variation (V) of experimental indicators
among sprinters of different result groups (III - I sports categories)

Sports Statistical The studied indicators
qualification | indicators | Running 100m, s | 30mrun, s | Shotput, m | Barbell jerk, kg | Triple jump, m
111 sports X 12,49 332 12,54 42,5 733
category A% 0,92 2,91 1,45 7,43 6,32
11 sports X 11,56 3,20 13,05 55,0 7,44
category \% 1,24 2,12 1,78 5,69 5,58
I sports X 11,07 2,92 13,88 62,0 8,20
category \Y 2,09 3,18 5,11 14,55 13,66
© Horshid A.,
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30 m, sec 100 m, sec
35 12,75
34 | + 125
33 12,25
32 | 112
31 | e

3T 11,25
2,9 + 1 14
2,8 10,75
27 1 + 10,5
2,6 T 10,25
2,5 10

sports category

Fig.1 Dynamics of average results in 100 and 30 m
run of sprinters of various qualifications

5% significance level.

Approximately the same
picture is observed when analyzing
the structure of speed-power
preparedness among sportsmen of
the II sports category (Fig. 5). The
differences here from the group of
athletes of the III sports category
are in the more correlation of the
result for the main discipline with
the shotput (r = - 0,590).

The structure of speed-power
preparedness among athletes of the
I sports category is as follows (Fig.
6). The mentioned group of runners
has a high statistically significant

(p<0,05) correlation of sports results
with all fixing indicators. This which
may indicate the need to include all
these indicators as means of speed-
strength training. One of the reasons
for the low correlation with the result
at the main distance, such as tests
like a two-handed barbell jerk and a
two-handed shotput for I1I-I athletic
category runners are, apparently,
their relative coordination difficulty.
The fulfillment of these exercises
requires, in addition, a certain
speed-power potential of the
athlete's muscles.

The obtained multiple correlation

—e— Shotput (m)
—& =Triple jump (m)

m ==+=-barbell jerk(kg) kg
15 80
14 + e T 75
13

12 4 T 170
11+ . 165
10 ST 160
97 Lo u 155
273—— r———:,—"-:——t—"'_— + 50
6 1 "’4” T 45
5 : : 40

Sports category

Fig.2 Dynamics of the average results of a shotput from the
bottom forward, a barbell jerk and a triple jump from the
standing position among athletes of different qualifications

© Horshid A.,
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coefficient (R), which is 0,811 for
the I11-I sports category runners, also
testifies to the significant cumulative
influence of speed-power indicators
on the result in 100m running. The
obtained coefficient shows that the
combined effect of indicators in a
triple jump from a standing position
(y) and a barbell jerk with two hands
(z) on the result in a 100m run (X) is
quite significant.

Thus, the correlation analysis
confirmed the fact that speed-
strength training plays an important
role in achieving high sports results
in 100 meters running, thanks
to which there is a targeted and
accelerated improvement of the
ability of the leading muscle groups
to perform specific work.

A large number of tests are used
to determine the fitness level of
short-distance runners. However, the
choice of informative indicators for
assessing speed-strength indicators,
despite its practical importance, is
one of the most poorly developed
issues in the theory of sports [24,
29, 36, 37]. In order to simplify
the material presented for the term
“test”, we accepted the definition
proposed by V.M. Zatsiorsky [26].
The term “indicator” was understood
as digital material obtained as a
result of testing or mathematical
calculations. Exercises offered as
tests should meet the following
requirements: be simple to fulfill
and at the same time of a complex
type, and the assessment of results
should be simple and convenient.

As a result of the study, the tests
which carry informational content
about the speed-strength qualities of
short-distance runners of I1I-I sports
categories were identified and
evaluated. Such a test for athletes of
the II and III categories is a triple
jump from a place, and for runners
of the. I sports category, informative
tests assessing their special strength
readiness are the result in a triple
jump from a standing position, a
barbell jerk with two hands forward
and a shotput. The assessment of
the reliability of tests by the "test-
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ri= 0,939

r=-0,775

ra=—0,529
rs= 0,769

30 m run Triple jump from the

standing position

Shotput from the
bottom forward

Barbell jerk

Fig. 3 The structure of speed-strength preparedness
of runners of I-III sports categories

retest" method showed that the
obtained correlation coefficients
are quite high. This indicates their
reliability [26].

The wuse of metrologically
grounded tests in the training process
can increase the effectiveness of
training short-distance runners of a
given qualification level.

Discussion. In the process of
performing high-speed running, a
sprinter repeatedly has to overcome
the body weight resistance. This
requires a sprinter to have a great
manifestation of special strength in
the work of muscles while running
[2, 25, 31, 33]. According to many
authors, a great place in the sports
training of sprinters should be given
to the development of speed-strength
qualities [3, 4, 6, 8, 11, 16, 35]. The
studies carried out by us supplement
this fact with data obtained from
different classes of sprinters [34]. At
the same time, experts emphasize
that the degree of manifestation of

ri= 0,719

speed-strength qualities depends on
the magnitude of muscle strength
and on the athlete's ability to a high
concentration of neuromuscular
efforts, mobilization of the body's
functional capabilities [19, 22, 27,
30, 37], as well as on differences of
the sex of the sportsman [32, 35].
So, in his work K.K. Bondarenko
[2] divided the runners into groups
depending on the ability of the
neuromuscular apparatus to adapt
to the loads of speed, speed-
power, power orientation and to the
manifestation of speed endurance.
The group of athletes with a good
level of adaptation to speed load
surpassed the others in the 20 m
run by 0,1-0,3 sec; to power - in
squatting with weights of 10-20 kg;
to speed-power - in a five-time jump
of 30-80 cm; to the manifestation of
high-speed endurance - in a 300 m
run for an average of 1-3 sec.
Athletes with a high level of
adaptation of the neuromuscular

30 m run Triple jump from the

standing position

Shotput from the
bottom forward

Barbell jerk

Fig. 4 The structure of speed-strength preparedness
of runners of III sports category
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system to high-speed loads were
distinguished by a high starting speed,
a relatively lower level of special
endurance, and slower recovery
after power and speed-power loads
in trainings. Those with a high level
of adaptation of the neuromuscular
apparatus to power loads excelled
others in power indicators, had an
average level of special endurance
and showed a slowed down recovery
after high-speed loads.

The athletes who have a
high level of adaptation of the
neuromuscular apparatus to speed-
power loads, according to experts
[3,5,8,25,29], are distinguished by
the dominant indicators of power,
speed, speed-power preparedness
and rapid recovery after loads of
different directions.

According to D.L. Mironova,
V.N. Egorova, E.M. Popova [17] a
large amount of jump work, during
which the set to perform fast take-
off in each jump is implemented,
is a more effective means of
increasing an  athlete-sprinter’s
speed capability at the initial stage
of training. Research results of A.D
Faigenbaum and his co-workers [8]
showed that strength characteristics,
assessed by the results in the press
of the weight with the legs and the
height of the jump up from the spot,
especially increase during puberty
of young athletes. Considering the
fact that young men of 15-17 years
old participated in our experiment,
a similar fact may have taken place.

A high level of speed-strength
preparedness is expressed in the
results of jumping tests, which are
given by specialists. So, according
to E.S. Ozolina [19] a sprinter,
having a result of the level of the
second sports results category,
should jump 260 cm from the
standing position, his triple jump
from the standing position should
be of 760 cm, and a tenfold jump
of 27 meters. Indicators in the same
tests for a first-class athlete are
respectively 0,2-0,5 and 4 meters
higher. And the outstanding sprinter
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rs=—0,367

30 m run Triple jump from the

standing position

Shotput from the
bottom forward

Barbell jerk

Fig. 5 The structure of speed-strength preparedness
of runners of the II sports category

V. Borzov could do a triple jump
from the standing position up to 10
meters and a tenfold jump up to 36-
37 meters [1].

Long jumps, triple and tenfold
jumps from the standing position
are closely related to the speed of
running at various segments of the
hundred-meter distance [2, 16, 17,
33]. Moreover, according to some
experts [5, 6, 15, 27] long jump
from the standing position has a
greater data content in comparison
with other types of jumps. Running
speed in the initial sections of the
distance equally depends on the
performance in the listed exercises.
In the second half of the distance,
it becomes more dependent on the
results in jumping exercises with
several take-offs [3, 11, 16, 33].

The end result of 100m runners
depends more on the level of
explosive development than on
absolute strength [4, 13, 34].
Therefore, in order to increase the

ri= 0,930

rs=-0,879

special power and speed-power
preparedness of sprinters at the
stage of the initial specialization and
in-depth training, it is recommended
to use mainly a variety of running
and jumping exercises with an
emphasis on speed of execution with
an insignificant general strength
background. This statement stands
in one line with our research about
young athletes. According to Chelly
M., HermassiS., Shephard, R. [5] the
use of jumps over low barriers and
various jumping exercises increases
the running speed both from the
start and along the distance. At the
same time, exercises aimed at static
stress impair sprint performance of
young athletes [36].

Interestingly, the use of half-
squats with a barbell or with a
partner on the shoulders for 12
weeks, as found by M. Vanderka
etal [29], contributes to a
statistically  significant increase
in speed abilities of athletes. And

ry=—0,838

30 m run Triple jump from the

standing position

Shotput from the
bottom forward

Barbell jerk

Fig. 6 The structure of speed-strength preparedness of runners of the
I sports category
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according to another group of
specialists [14], combined trainings
with  alternating  speed-strength
exercises and sprint running give
better results in increasing the speed
of smooth running than only speed-
strength exercises or only training
effects using smooth high-speed
running. Similar data were obtained
by other researchers [3].

The effectiveness of running and
jumping exercises which are similar
in structure to the competitive ones
is a consequence of the fact that
they not only accentuate the speed-
power characteristics of the most
significant muscle groups in sprint
running, but also contribute to the
formation of a rational technique of
high-speed running movements. So,
L. Cunha et.al [6] propose to use
jumping exercises from the spot to
assess the speed-strength abilities of
sprinters, which is consistent with
our data. They also recommend
using a jump up from a spot.

Thus, experts believe that speed-
strength training plays an important
role in achieving high results in
sprint running at all stages of long-
term improvement, and it must be
given a large place in the training
process of runners.

Conclusions.

1. It was revealed that an
increase in the skills of sprinters is
accompanied by a more accelerated
increase in the recorded indicators.
This comes as the result improves
to the level of a higher result
category (I sports category). Thus,
if the difference in the analyzed
indicators between the data of the
sprinters of the II and III sports
categories is mainly unreliable for
the 5% level of significance, then
the indicators of the runners of the
I sports category are statistically
significantly (p<0.05) differ from
the indicators of athletes of lower
qualifications in all characteristics.
Moreover, for runners of the I sports
category, a higher variability of the
analyzed characteristics is essential.

2. It was found that the growth
of qualifications of sprinters
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from III to I sports category is
largely determined by the level of
development of their speed-power
preparedness. This is manifested
in an increase in the correlation
between athletic performance in 100
meters running and indicators in a
two-handed shotput (r from — 0,378
to — 0,869) and a barbell snatch (r
from — 0,152 to — 0,838). This is
also evidenced by the obtained
coefficient of multiple correlation
(R = 0.811), which proves the
joint influence of achievements in
speed-strength tests on the result in
running 100 meters.

3. The obtained data regarding
the structure of preparedness of
sprinters of various qualifications

indicate its change as the skill
of athletes grows. The data also
confirms a number of studies
indicating that the means of speed-
strength training of short-distance
runners should be selected in
such a way as to ensure a positive
interaction of the qualities of
strength and speed with the aim of
effective performing the necessary
motor task.

4. As a result of the study, the
informative tests for assessing the
level of speed-strength readiness of
short-distance runners of I1I-I sports
categories were revealed. Such tests
for sprinters of the II and III sports
categories are a triple jump from the
standing position. As for runners of

the I sports category, informative
tests assessing their special strength
preparedness can serve as indicators
in a triple jump from the standing
position, a barbell jerk and a shotput
with two hands from below. The use
of metrologically grounded tests
in practice can help to increase the
effectiveness of the educational-
training process of runners of a
given sports qualification.

Prospects for further research
are related to the development of
a methodology for special speed-
strength training of runners at the
stage of in-depth specialization.
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