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Annotation

Introduction. The relevance of the study is related to the importance of evaluating the effectiveness of various
training methods aimed at developing the strength abilities of footballLplayers, as well as the need to determine the op-
timal options for combining them with other training influences in the proeéss of training players at various structural
units of the annual cycle. The purpose of the study is to develop.and scientifically substantiate the methodology for
assessing and monitoring the special strength training of qualified football players. Research methods. To assess the
strength indicators, as well as to track the dynamics of their'development, the use of the method of computer strain-
kinamography is the most effective and efficient, which allows not only to detail and accurately determine the dynamo-
metric characteristics of the subjects, but also to qui€kly process and analyze the results in sufficient detail.

The results of the study. The data obtained.showed that with an increase in the power component, an increase in
speed abilities follows, which has a positive effect on the playing activity of football players. The individualization
of special strength training of qualified football players, carried out by selecting the optimal weight for each player,
as well as a set of speed and strength exereises, had a positive effect on the indicators of the dynamic characteristics
of the players. The variation in differentunodes (isometric, dynamic, and statodynamic) of individually directed
training actions allowed for a more complete effect on the muscle fibers of the players, which contributed to the
qualitative manifestation of the.players' conditions in training and competitive activities. Conclusions. The rational
organization of special strength training of football players and the development of objective control over the level
and dynamics of their strength”characteristics should be considered as a potential reserve that contributes to the
qualitative improvement of the training process of qualified football players of various playing roles.

Keywords: Strength; technique; game; exercises; training process, speed, players, footbal.

AHoranist

Beryn. AkTyasibHICTh JOCHIKCHHS MOB'sI3aHa 31 3HAUYNIICTIO OIIHKU €()EKTUBHOCTI PI3HUX METOJIB TPEHY-
BaHHs$ CIIPSIMOBaHUX HA PO3BUTOK CHJIOBHUX 3710HOCTEH (PyTOOMICTIB, a TAK CaMO HEOOXIIHICTIO BU3HAYUTH OINTH-
MaJIbHI'BapiaHTH iX MMOEJHAHHS 3 IHITUMH TPEHYBAJIBHUMH BIUTMBAMHU B TPOIIECI MiJTOTOBKH TPABIB Ha Pi3HUX
CTPYKTYPHHUX OJUHHUILIX PIYHOrO HUKITy. MeTa HocailzKeHHsT — pO3POOHUTH Ta HAYKOBO OOIPYHTYBATH METOIUKY
OIIHKH Ta KOHTPOJIIO CIEIiaIbHOI CHIIOBOT MiITOTOBIICHOCTI KBai(pikoBaHUX (yTOOIICTIB. METOAM A0CTiIKEHHSI.
JJis OIIHKYM CHJIOBHX TIOKa3HHUKIB, a TAKOXK BIJICTEKECHHS JMHAMIKH iX PO3BUTKY HaWO1IbII e(eKTHBHE 1 pe3yibTa-
THUBHE BUKOPUCTAHHS METOIY KOMITIOTEpHOI TeH30AnHaMOrpadii, 10 J03BOJISIE HE TUTBKY ETai3yBaTH i TOYHO BU-
3HAYaTH JUHAMOMETPUYHI XapaKTePUCTUKU BHUIIPOOOBYBAHUX, aJie IIBUIKO, @ TAKOXK TOCUTH NETATHHO 00pOOISITU
1 aHaJTiI3yBaTH OTPUMaHI pe3yIbTaTH.

PesyabraTu gociimxkenns. OTpuMaHi JaHi MOKa3ajid, Mo 3i 301IbIIEHHSIM CHIIOBOTO KOMIIOHEHTA Hjie Ii/IBU-
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LIEHHS WBUIKICHUX 3A10HOCTEH, 1110 TO3UTUBHO MO3HAYAETHCS Ha IrpoBiil AisibHOCTI QyTOOMicTiB. [HAMBITYyaNi3a-
Iis crenianbHOl CHIIOBOI MiATOTOBKY KBai(ikoBaHUX (yTOOMICTIB, 3MiHCHIOBAHA IIIIXOM MiA00PY ONTHMAIBHOT
Baru OOTSDKEHHS JUIsl KOJKHOTO TpaBlisl, a TAKOXK KOMIUIEKCY IIBHJIKICHO-CUJIOBUX BIIPAB MO3UTUBHO MO3HAYMIHCS
Ha [TOKa3HUKaX TMHAMIYHUX XapaKTepUCTHK IPaBIliB. Bapiaris B pi3HUX pexxuMax (130METPUIHOMY, THHAMITHOMY,
CTaTOJMHAMIYHOMY) iHAMBIlyaJbHO CIPSIMOBAHUX TPEHYIOUHX BIUIMBIB 103BOJIMJIIA O1JIbII TOBHOL[IHHO BIUIMBATH HA
M's130B1 BOJIOKHA T'PaBIIiB, III0 CTIPHSIIO SKICHOMY MTPOSIBY KOHIUINH TPaBIliB B TPEHYBAIBHIH 1 3MaraibHOI isTbHOC-
Ti. BUcHOBOK. PallioHanbHy oprasisaliito CremiaabHoi CHIIOBOI MiATOTOBKH (PyTOOICTIB 1 po3p0o0Ky 00'€KTHBHOTO
KOHTPOJIIO 32 PIBHEM 1 JMHAMIKOIO X CHIIOBHX XapaKTEPHCTHK CIIiJ] PO3TISAATH SK ITOTSHIIIMHUHN pe3eps, 0 CIIpHsIe
SIKICHOMY BJOCKOHAJIEHHIO TPEHYBaJILHOTO Tpoliecy kBaiikoBaHUX (PpyTOOICTIB pi3HOrO iIrpoBOTo aMILIya.
KuiouoBi ciioBa: Cuna, TexHika, Ipa, BIPaBH, TPEHYBAILHUH MPOIIEC, MIBUIKICTH, TPaBIli, GpyTOoI.

AHHOTaNUA

BBeenue. AKTyaqbHOCTD FICCIICIOBAHMUS CBsI3aHA CO 3HAUMMOCTBIO OLCHKH 3((EKTUBHOCTH Pas3TMiHBIX METO-
JIOB TPEHUPOBKH, HANPABJIEHHBIX HA Pa3BUTHE CHIIOBBIX CIIOCOOHOCTEH (PyTOONMCTOB, a TaK HKE HEOOXOAUMOCTBIO
OIIPENICITUTh ONTHMAIBHBIC BAPUAHTH X COYCTAHMUS C APYTHMH TPEHUPYIOIINMHI BO3ICHCTBASMHA, B IpOIiecce MOf-
TOTOBKH HUI'POKOB Ha Pa3IMYHBIX CTPYKTYPHBIX eIMHHIAX roquyHoro mukia. Lleas necaedoBanus — paspaborars 1
HayIHO 00OCHOBATh METOJMKY OLICHKU W KOHTPOJIS CIICINATLHON CHITOBOH ITOJTOTOBICHHOCT I KB (PHUITPOBAHHBIX
¢dyroonmcToB. MeToasl HccaeoBaHusA. [y OIEHKH CHIIOBBIX ITOKa3aTelNel, a TaKkyKe OTCIEKUBAHNS TMHAMUKH X
pasBuTHs HarOoee 3(GEKTHBHO U Pe3yIbTaTHBHO NCTIONH30BaHUE METO/IA KOMITBIOTEPHO TeH30IMHAMOT padHH, TI0-
3BOJISIIONIETO HE TOJIBKO JETaIM3UPOBATh U TOYHO ONPEIENATH ANHAMOMETPUYSCKIE XapaKTePHCTUKH UCTIBITYEMBIX,
HO OBICTPO, a TAKKE JOCTATOYHO OIPOOHO 00pabdaThBaTh M aHATM3NPOBATH MOIYICHHBIC PE3yIBTATHL.

PesyabTarsl ucciaenoBanus. [lomydeHHbIe JaHHBIE MMOKA3QJIM, YTONC YBEIMYEHHEM CHIJIOBOTO KOMITOHEHTA
CJI/TyeT TOBBIIICHHE CKOPOCTHBIX CIIOCOOHOCTEH, UTO TOJMOKHUTEIBHO| CKA3hIBACTCS Ha WUTPOBOM JCSITEILHOCTH
¢dyToonmcToB. MHANBHyanu3ays cenuaabHON CHIIOBOH MOATQTOBKY KBaIH(QUIIMPOBAHHEIX (GyTOOIMCTOB, OCY-
IIeCTBIsIEMas IyTeM 10A00pa ONTHMAIBHOTO BeCa OTATOLICHWS Ml Ka)KIOTO MIPOKa, a TaKkKe KOMIUIEKCA CKO-
POCTHO-CHJIOBBIX YIPaXHEHHH IOJIOKHUTEIBHO CKa3aJloCh(HA TIOKA3aTelsIX AMHAMHYECKUX XapaKTePUCTUK UIPO-
KOB. Bapmanus B pa3ian4HbBIX pekrMax (M30METPUIECKOM, THHAMIYCCKOM, CTAaTOAMHAMIYCCKOM) HHANBHIYAIEHO
HAITPaBJICHHBIX TPEHUPYIOMNX BO3AEHCTBHI MO3BONMIA G0JTee MOJTHOLEHHO BO3AEHCTBOBATh HA MBIIIEYHBIE BO-
JIOKHA WTPOKOB, YTO CIOCOOCTBOBAJIO KadeCTBEHHOMY MPOSBICHUIO KOHIUIMH WUTPOKOB B TPEHUPOBOYHON H CO-
PEBHOBATEIILHOM JIeATeIbHOCTH. BBIBO/BI. PainoHaIbHyI0 OpraHU3aIHIo ClIeNHaIbHON CHIIOBOI ITOATOTOBKH (yT-
OOIUCTOB M pa3paboTKy OOBEKTHBHOTO KOHTPOIST 32 YPOBHEM M IMHAMUKOHN MX CHJIOBBIX XapaKTEPHCTHK CIICTYET
paccMmarpuBaTh Kak MOTEHIIMAIBHBIA Pe3epB, COCOOCTBYIONINI KaueCTBEHHOMY COBEPIIEHCTBOBAHUIO TPEHHPO-
BOYHOTO TpOIIecca KBaTH(QUIIPOBAHHBIX, (PyTOONNCTOB Pa3InIHOTO HTPOBOTO aMILTya.

KuroueBsie ciroBa: Crita, TexHuKa, UTPa, yIpakHEHHs, TPEHHPOBOYHBIN Mpo1ecc, ObICTPOTa, UTPOKH, (HyTOOI.

Problem statement. Football is
a sport that includes/the manifesta-
tion of all physical qualities. At the
same time, qualified players must
have high indicators of the power
component ito realize themselves in
competitive_activity [2, 4, 5, 8, 9,
12, 22, 23]. However, the opinions
of football coaches-practitioners are
not always the same. Some believe
that for the game implementation, a
football player should take the time
to develop this quality. Others - that
athletes should not perform the load
with an external load. In our opin-
ion, players are required to perform
strength exercises that, by strength-
ening the muscle fibers, will reduce
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the risk of injuries and increase the
effectiveness of competitive activi-
ties. Thus, an increase in the power
capabilities of a football player di-
rectly affects the speed of hitting the
ball, since the speed of the latter's
flight depends on the force applied
to it [14, 15].

Analysis of scientific research
and publications. It is important
for football practice to evaluate
the effectiveness of various train-
ing methods aimed at developing
strength abilities, as well as the need
to determine the optimal options for
combining them with other training
influences in the process of training
players at various structural units of

the annual cycle [3, 11, 13, 18, 18,
19, 20, 21, 24, 27]. To date, there
are a large number of tools, meth-
ods and methodological techniques
that underlie the development of a
certain type of strength, taking into
account the specifics of this sport [1,
6,7,10,16,17, 18, 19]. At the same
time, the measurement of power
characteristics and the process of
changing them over time cannot
always be determined using peda-
gogical tests. To assess the strength
indicators, as well as to track the
dynamics of their development, it
is most effective and efficient to use
the method of computer tensodin-
amography, which allows not only

65



CnopTuBHMIA BicHMK [NpnaHIinpoB’s
HaykoBO-npakTU4HWI XypHan

Ne 3. 2021

to detail and accurately determine
the dynamometric characteristics of
the subjects, but also to quickly pro-
cess and analyze the results in suf-
ficient detail.

Methods and organization of
the study. The testing took place
on the basis of the foot-sick club
"Lokomotiv" in Gomel, which
plays in the second division of the
Republic of Belarus. The study in-
volved 20 players aged 18 to 34
years (8 defenders, 8 midfielders
and 4 forwards). The research took
place throughout the entire season,
from January to November 2020.
For an instrumental assessment
of the strength and speed-strength
capabilities of the muscles of foot-
ball players, the method of com-
puter tensodinamography was used,
which made it possible to record
the "strength-time" curve, as well
as to observe the rate of increase
in muscle strength [1, 25, 26]. The
maximum force registered at the
manifestation of the isometric ten-
sion of the muscle group without
fixing the time was determined, the
"explosive" muscle contraction in
the isometric mode was estimated
- the force gradient (the ratio of the
maximum manifested muscle effort
to the time of its achievement) and
the values of strength indicators that
athletes can develop in 0.1 s [1, 24].

The obtained tensodynamograms of
the strength characteristics of the
muscle groups involved in leg ex-
tension in the knee and hip joints
were recorded and processed.

The purpose of this study is to
develop and scientifically substanti-
ate a methodology for assessing the
special strength training of qualified
football players.

The training process was de-
signed in such a way that anaerobic
strength training was performed
twice a week. On Wednesdays,
strength training was carried out,
and every Sunday, the focus was on
toning the muscle fibers on the day
after the friendly matches.

Research results and their
discussion. Analysis of the results
of dynamometry showed that the
strength indicators of the players
at the beginning of the experiment
are approximately at the same level
(Table 1). The values of the maxi-
mum isometric force and the/maxis
mum explosive force of the playets
are almost identical (p>0.05)."There
were no significant 'statistical dif-
ferences between these ‘groups in
all power manifestations. It should
be emphasized that a very signifi-
cant indicator is the manifestation
of forceyin 0.1 seconds. The latter
is due to the fact that the running
speed 18 determined by a number of

parameters, the main of which is the
repulsive force, which directly af-
fects the length of the athlete's run-
ning step. Football players spend
approximately 0.1-0.2 s when in-
teracting with the foot support [15,
20]. Therefore, in our opinion, the
determining factor in assessing the
strength characteristics of football
players should be the strength of the
player shown during this period of
time.

Based on the tasks which \were
set to increase the strength, compo-
nent of the players, a training plan
was drawn up based on the method
of unsaturated effort. The control
group players, performed anaero-
bic strength training once every
two weeks. The football players of
the experimental group performed
similarfraining exercises twice a
week. For each player of the experi-
mental group, their optimal weight
was selected in all exercises. The
duration of the training session for
the athletes of the control group was
150 minutes per month, for the play-
ers of the experimental group - 540
minutes per month.

Taking into account the above,
the main means of developing force
effects were selected, which includ-
ed the following exercises:

1. Exercises with external
weights, performed on the number

Table 1
Dynamometric'indicators of qualified football players before the experiment
. Group Validity of differences
Dynarpometrlc Control Experimental o
Indicators =10 =10 t-criteria p
Right leg
Maximum isometric force, kg 206,9+8.3 205,4+9,4 0,12 >0,05
Force gradient, kg / s 165,7+8.5 171,4+6,2 0,54 >0,05
Force exerted in 0,1 s, kg 111,9£7,0 120,5+8,1 0,80 >0,05
Left leg
Maximum isometric force, kg 196,5+7,6 196,7+8.3 0,02 >0,05
Force gradient, kg / s 159,1+7,9 152,148,1 0,62 >0,05
Force exerted in 0,1 s, kg 110,4+4,6 117,6+6,3 0,91 >0,05
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Table 2

The most common exercises used to develop the strength abilities of football players

Name of the exercise

Description

Squat

S.P. - stand legs apart. The squat was performed to an angle of 90° and fixed
for 3 seconds, then a quick rise to the starting position.

Bench press

S.P. - lying on the bench, holding the barbell bar. The head is pressed against
the bench, the shoulder blades are brought together, the feet rest on the floor.
During the exercise, the barbell moves in a vertical plane.

Block traction on the simulator

S.P. - Stand legs apart, legs slightly bent at the knee joints, shoulder<blades
brought together, pull from top to bottom, up to waist level.

Ascents of the platform

Platfom height of 40-50 cm, stepping on the platform to perform ansangle of
90°. The same goes for the barbell neck.

Lifting barbells

S.P. - stand legs apart, legs slightly bent at the knee joints,'shoulder blades
brought together, barbells in the hands. Perform arm flexion:

Lifting the torso with emphasis on
one leg

S.P. - lying down, the heel of one foot rests on the floor. Lift the torso, leaning
on the floor with the shoulder blades and one leg.

Lifting barbells from a sitting
position

S.P. - sitting, hands with barbells to the sides, forearms up. Lifting your hands
up, touch the barbells, then return to the starting position.

Jumping

S.P.- half-squat. Jumping on the pedestal followed by a quick jump up.

Flexion and extension of the torso

S.P. - lying on your back. Simultaneeus lifting of the torso and bent legs so
that the chin is close to the kneesyThe body after performing the exercise is
completely lowered to the floor

Hip turns with medball

S.P. - lying down, hold thesmedball between your knees. Make a movement
with your hips to the right and left, do not touch the floor with your feet.

of times.

2. Exercises with external
weights, performed for a time.

3. Exercises performed in the st-
atodynamic mode.

4. Jumping exercises perforimed
on the number of times.

In our opinion, the mgst popular
way to develop maximum strength
is the method of unsaturated effort
(within 80-85%" of the individual
maximum), thenumber of repeti-
tions in the,exercises varies from 8
to 16 repetitions. This method al-
lows for allonger impact on the mus-
clevfibers through a relatively large
number of motor actions, which al-
lows you to simultaneously increase
the strength and mass of the muscle
fibers [20]. The exercises used in the
experiment are presented in Table 2.

Note: weights are selected indi-
vidually

The strength training for the ex-
perimental group consisted of two
parts:
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1. .Training on the method of
unsaturated repeated efforts, which
was of a complex nature.

2. Tonic training based on the
circular method with a weight gain
(40% of the maximum weight), but
with an increase in the number of
repetitions. The strength training
of football players was not limited
to the above set of exercises, it was
changed every training cycle (the
most frequently used exercises are
described).

Table 3 shows that statistically
significant differences between the
experimental and control groups
were found in all the analyzed val-
ues of power characteristics at the
end of the pedexperiment (p<0.05).

Discussion. The value of the
force displayed in 0.1 seconds can
be attributed to the factor of deter-
mining the speed abilities of foot-
ball players. With an increase of
26.8 kg for the right leg and 19.5
kg for the left leg, the players were

able to improve their result in the
30-meter run by 4.02%. Before the
experiment the players ran this seg-
ment, on average, for 4.23 seconds,
whereas after that, the time was 4.06
seconds.

The analysis of individual indi-
cators of football players revealed
that the defensive line players have
the largest increase in the maximum
isometric strength, and the offensive
players have a lower increase in the
manifestation of this indicator. At the
same time, attack players have the
highest rates in the manifestation of
force for 0.1 s and "explosive" mus-
cle contraction (force gradient).

Conclusions. The individual-
ization of special strength training
of qualified football players, which
was carried out by selecting the
optimal weight for each player, as
well as a set of speed and strength
exercises, had a positive effect on
the indicators of the dynamic char-
acteristics of the players. The varia-
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Table 3
Dynamometric indicators of qualified football players after the experiment
. Group Validity of differences
Dynarpometnc Control Experimental o
Indicators 110 1=10 t-criteria p

Right leg

Maximum isometric force, kg 236,1 4,6 263,249,4 2,57 <0,05

Force gradient, kg / s 210,5+7,2 234,9+6,8 2,46 <0,05

Force exerted in 0,1 s, kg 124,3+6,8 147,3+£6,2 2,50 <0,05
Left leg

Maximum isometric force, kg 223,3+7.,4 246,3+4,6 2,64 <0,05

Force gradient, kg / s 193,1+6,0 212,0+6,0 2,23 <0,05

Force exerted in 0,1 s, kg 118,4+7,4 137,1+6,8 2,56 <0,05

tion in different modes (isometric,
dynamic, and statodynamic) of in-
dividually directed training actions
allowed for a more complete effect
on the muscle fibers of the players,
which contributed to the qualitative
manifestation of the players' condi-
tions in training and competitive ac-
tivities.

The implementation of motor
actions shown by football players
in the game is not directly related

to the indicators of the maximum
isometric strength shown by players
when extending the leg in the knee
and hip joints. At the same time,
athletes with higher performance in
this parameter will be able to jump
higher to fight for riding balls: The
same players who can showstheir
maximum power capabilities in a
short time, have higher indicators in
the manifestation of high-speed ef-
fects, which is one of the most im-

portant characteristics in the game
activity. of a football player.

Thus, the rational organization
of special strength training of foot-
ball,players and the development of
objective control over the level and
dynamics of their strength charac-
teristics should be considered as a
potential reserve that contributes to
the qualitative improvement of the
training process of football players
of various roles.
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