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AHHOTAIMA. B crathe paccMoTpeHa OfHa U3 OOBEKTHBHBIX METO-
JUK OLICHKH MEKMBIIICUHBIX B3aUMOACHCTBUM IIOBIIOB, OHpO6OBaHHI>IX
Ha IIPAaKTHUKE. HOHy‘-IeHHHe OKCIICPUMCHTAJIILHBIC JAHHBIC ITO3BOJIAIOT
XapaKTEpPHU30BaTh B3aUMOACHCTBUE KPYIHBIX MBILICYHBIX CPYII, BBI-
MOJHAOUIMX OCHOBHOM BKJIAJ B IBM2KEHUE NIPU TJIaBaHUU 6aTTepq)n;IeM.
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ABSTRACT. The article considers one of the objective methods for
assessing the intermuscular interactions of swimmers tested in practice.
The experimental data obtained allow us to characterize the interaction
of large muscle groups that make the main contribution to movement
during butterfly swimming.

KEYWORDS: intermuscular interactions; electromyography; swim-
ming.

Most experts consider that the main criteria for the effectiveness of
the technique of a competitive exercise are stability of motor coordina-
tion and accuracy of movement, which, eventually, athletes strive for in
the process of improving their technical skills [1]. Despite the diversity
of muscle interactions, electromyographic method (EMG) can be used to
identify their certain patterns in making the same or similar movements.
In sports swimming, certain factual material has been accumulated that
characterizes neuromuscular coordination during the crawn and breast-
stroke swimming in terms of the sequence, in which the muscles are
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switched on and off, their interaction, the duration of electrical activity
periods and its connection with some kinematic and dynamic movement
characteristics [2, 3]. At the same time, other aspects of intermuscular
interaction remain poorly understood both highly qualified swimmers
and novice athletes.

The EMG allows to register the following main indicators: the aver-
age oscillation biopotentials amplitude of the studying muscle, the oscil-
lation frequency, the activity duration. The amplitude is taken as the os-
cillation range between extreme values or the amount of deviation from
the zero potential line, and the frequency is the average number of oscil-
lations per unit of time. At the same time, impulse frequency reflects the
number of active motor units, and the oscillation biopotentials amplitude
characterizes the amount of the effort of the involved motor units [4, 5].

To assess the muscular coordination of qualified and novice swim-
mers, we conducted a testing, imitating the undulating trunk and legs
movements as swimming butterfly in a standing position. The test takers
performed the test twice: the first time with their eyes open, the second
time with the visual analyzer turned off. The test assessed the total bioe-
lectric activity of 7 pairs of large muscles of the trunk and limbs that
make the main contribution to the movement during the butterfly swim-
ming, namely: the widest back muscle, rectus abdominis, biceps of the
shoulder, triceps of the shoulder, rectus femoris, biceps femoris, calf
muscles. As a result of the research, it was revealed that with an increase
in sports skills, the characteristics of EMG with the visual analyzer
turned off are aligned and tend to the values shown under normal condi-
tions, which indicates a high level of proprioception development and
a high degree of mastery of the technical element. Meanwhile, the aver-
age amplitude of arbitrary tension of all muscles of swimmers engaged
in initial training groups in the closed eyes test are significantly lower
than the values obtained in the test with open eyes. This indicates that to
perform motor activities young swimmers require less tension of the
muscles, involved in the movement, when the visual analyzer is turned
off. This is probably because of the fact that proprioceptive sensitivity
increases and «escalates» in the closed-eye exercises [6].

EMG also makes it possible to study the relationship of antagonist
muscles by introduction of various coefficients. For example, in another
research, we used the reciprocity coefficient (reflects the degree of mus-
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cle activation in antagonistic tension mode in relation to the amount of
activity of the agonist muscle) and the synergy coefficient (determines
the activation degree of the arbitrarily non-activated muscles in relation
to an arbitrarily tensed muscle). The analysis of the obtained statistical
data indicates a strong reliable relationship between the required coeffi-
cient indicators of the biceps and triceps muscles of the shoulder and
rectus femoris muscles of young swimmers. In addition, the research
made it possible to establish that these coefficients of the muscles of the
upper and lower limbs have reliable correlations with the technical profi-
ciency of novice athletes [7].

Thus, EMG allows to determine the initial level of interaction
of muscle groups of swimmers, to control its development, as well as to
determine the degree of involvement in the movement of certain mus-
cles. In this regard, it would seem appropriate to start paying attention to
the development of intermuscular interactions of young swimmers from
the initial training level, which will not only improve athletic perfor-
mance during this period, but also lay a reliable coordination and tech-
nical foundation for further successful long-term training.

Cnncok Jurepatypsl

1. Paror, W. II. JlpuraTenbHble BO3MOXXHOCTH 4YeJiOBeKa /
. I1. PaToB. — MuHck : MuHckTUN-IIpoekT, 1994. — 116 c.

2. OueHka KOOPAMHALMOHHBIX CIIOCOOHOCTEH YeloBEKa Ha OCHOBE
aHaJlu3a  JJIEKTPOMUOTpPaPUUECKUX  MATTCPHOB  JBHXKCHMUA  /
H. C. MaBbimosa [u ap.] // Joxmamger BIVUP. — 2018. — Ne 7 (117). —
C.52-57.

3. Wilmore, J. H. Physiology of Sport and Exercise / J. H. Wilmore,
D. L. Costill, W. L. Kenney. — 4th ed. — Champaign, Illinois : Human
Kinetics, 2009. — 529 p.

4. I'ext, b. M. TeopeTnueckasi 1 KIMHUYECKas deKTpomMuorpadus /
b. M. I'ext. — JI. : Hayxka, 1990. — 230 c.

5. Meroauka perucTpanuy 3IEKTPUUECKOM aKTHBHOCTH MBIIIL MPU
BeIMOJIHEHNN (pusnyeckux ympaxHenudd (OMI') / B. ®@. Koctrouenko
[mnp.] // Hayuno-teoperuueckuii KypHain «YUCHbIE 3alHCKH». —
2007. —Ne 9 (31). — C. 52-56.

67



6. Cononen, A. B. Kputepun otbopa cpeacTB coBeplIeHCTBOBAHUS
MEXMBIIICYHOW KOOPJAMHAIIMKM FOHBIX IUIOBI[OB B TPYIIax HaYalbHOM
noaroroBku / A.B. Comonen, P. O.3umnaunkas // YdeHble 3alucKu
yauBepcutetra umenu 1. @. Jlecrapra. — 2019. — Ne 4 (170). — C. 313~
316.

7. Cononert, A. B. OnpenencHue mokaszatelieid MEKMBITIICYHON KOOP-
muHanmy y 1oHbIX 1IoBIOB / A. B. Cononen // Bectauk MoruieBckoro
roCy/IapCTBEHHOTO yHHUBepcutTeTa umeHu A. A. Kynemosa. — 2018. —
Ne 2 (52). — C. 117-124.

YK 796.342 796.015

MOJIEPHU3ALIMA TEXHUKO-TAKTUYECKOM
HOArOTOBKHA TEHHUCHCTOB HA STAIE YIJIYBJEHHOM
CIIEHUAJIN3AIINHN

MODERNIZATION OF TECHNICAL AND TACTICAL
TRAINING OF TENNIS PLAYERS AT THE STAGE OF
ADVANCED SPECIALIZATION

HarenrbHnkoBa A. A., cTapiumii npenoaaBarTeb
benopycckuii rocynapcTBeHHbI YHUBEPCUTET, T. MUHCK
Bosipuna FO. C., crapmmii npenoaaBaTeib
benopycckuii rocyjapcTBEHHbI YHUBEPCUTET, I'. MUHCK
Hpiranos O. B. crapmmii npenogaBartenib
Bbenopycckuii rocyjapcTBEHHBIN YHHUBEPCUTET
(u3NIecKoii KyabTyphbl, T. MUHCK

AHHOTAILIMS. B cratee mpencTaBieHa YCOBEPIICHCTBOBaHHAS
MporpaMMa TEXHHMKO-TAaKTHYECKOH TOJTOTOBKH, KOTOpas BHeApeHa
B y4eOHO-TPEHUPOBOYHBI MPOLECC TEHHUCHCTOB 3aHUMAIOLIUXCS Ha
JTare yriyOJeHHOW criequain3aluy U anpoOupoBaHa B X0/ MeAaroru-
YECKOT0 IKCIIEPUMEHTA.
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