(p<0,05), uem pacyetHas (Tabmn. 1), 4TO MOXeT ObITH OOYC/IOB/IEHO BBICOKOI (pm3mye-
CKOJ aKTMBHOCTBIO 11 BBICOKOI JO/Iel TOlllell MacChl Tesa.

CpenHsAs BeMYMHA CYyTOYHBIX 9Heprorpar ¢pyroéonmmcTos coctaBuaa 4050256 kkan/
CYT. co cpepHuM nokasareneM KOA 2,16+0,15. TpagnuyonHnas oleHKa CyTOYHBIX 9HEP-
roTpaT MeTOJOM XPOHOMETpa)ka OTHOCUT HAaHHYI0 (U3MYECKYI0 aKTMBHOCTb K 5-11
rpymne sHeprorpar ¢ KPA = 2,4 n 6onee [4]. OgHako, ¢ MOMOIIbIO METOZA CYTOYHOI
IyIbCOMETPUM C apaJIZIeTbHbIM XPOHOMETPaXKOM U IOCIEAYIOIMM Pacue€TOM B COOT-
BETCTBUY C MHAMBY/IYyaTbHON Ka/lMOPOBOYHOI KPUBOIL, HAaMV OBUIM TIO/Ty4eHbI Horee
TOYHBIE 3HAYEHVIA 9HeproTpar GyTodoNMMCTOB B TedeHne CyTok. [1o pesynbraTtam mccre-
JIOBaHHasl, CIIOPTUBHAS JIeSITENbHOCTb 00C/IeOBaHHBIX (PyTOOIMCTOB COOTBETCTBYET
4-11 rpynne GpU3N4ecKoi aKTUBHOCTY 1A My>kunH — KDPA=2,16.

VI3MepeHMe CyTOYHBIX 3HEPrOTPAT MOKa3a/l0 HEJOCTOBEPHbIE HE3HAUYNTEIbHbIE Pa3-
MYV YPOBHS 9HEPToTpaT PyTOOMNCTOB B 3aBUCUMOCTY OT UTPOBOTO AMIITya.
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Annotation. The aim of this work was to determine qualitative and quantitative
parameters of physical loads of female handball players, based on biomechanical
parameters of muscular activity. Parameters used technical-tactical training exercises
must be based on the nature of their perception by the athlete’s body. Excessive physical
activity may lead to overstrain of the functional systems of the body. This can affect not
only the effectiveness of conducting training sessions, but also the result of competitive
activities.

Key words: myometrium, functional condition, skeletal muscles, load parameters.
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Introduction. In team sports games, effective competitive activity, corresponding
to a high sports result, makes certain demands, primarily to the collective interactions
underlying the creation of favorable game situations for the victory over an opponent.
Therefore, the criteria for assessing the effectiveness of real collective activities should
be the parameters of the team’s competitive activities, contributing to the achievement
of victory in both a separate match and in a series of games.

At the same time, the effectiveness of collective interactions is largely due to the level
of individual preparedness of individual athletes, which is the basis of not only the creation
but also the realization of beneficial situations [2]. Obviously, this fact determines the
existence of certain requirements for the status and competitive activity of individual
players in accordance with their role [3]. Consequently, these requirements, aimed at
achieving a high sports result, can also serve as criteria, but already an assessment of
the real indicators of the individual preparedness of the players [1]. The evaluation of
training influences obeys to the processes of adaptation to intense muscular activity. In this
regard, the rationing of training loads should be based on a comprehensive analysis [5].

The structure of training loads of female handball players is determined by qualitative
and quantitative parameters. These parameters are based on the criteria for the immediate
and long-term adaptation of skeletal muscles in the performance of special training
methods [4]. It seems that the requirements specified in the analysis of information
for improving the effectiveness of collective and individual competitive activities, as well
as the level of the players state allow to begin the immediate planning of the training
process at the next stage of management.

Purpose. The aim of the research: increasing the effectiveness of training and
competitive activities on the basis of objective biomechanical assessments of the adaptive
capabilities of athletes.

Research Methodology. The main method of research during the scientific work, at
the first stage was the myometrium during the physical exercises.

At the second stage, a pedagogical experiment was conducted to assess the impact of
the experimental program on the athletic result.

The study involved 18 female handball players belonging to the handball club «Gomel».

The research was carried out at the laboratory of physical culture and sports of Francisk
Skorina Gomel State University. The exploration have been conducted in the framework of
the State Program of Scientific Research of the Republic of Belarus «Convergence-2020».

Research results and discussion. The functional state of skeletal muscles, when
performing special exercises in handball, was performed in Vivo, based on the data
obtained in previous studies. Myometric studies were conducted on m. biceps brahii,
m. triceps brahii, m. extensor Capri radialis longus, m.biceps femoris, m. rectus femoris,
m. gastrocnemius (caput laterale and caput mediale). From the functionality of skeletal
muscles, evaluated by the indicators of muscle tone (by the difference in frequency of
oscillations in the muscle (frequency) in a relaxed and stressed state), the adequate ability
of the muscle to resist the changes in its shape as a result of the action of external forces,
determined by the stiffness index of muscle tissue in the relaxed and stressed state of
decrement and the strength potential of the skeletal muscle, determined by the stiffness
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parameters in the relaxed and stressed state, is substantially dependent on the individual
response of health to the performance of the subsequent load.

As an example of the behavioral response of the skeletal muscle and the change in its
functional state over time, we give the loading data m. triceps brahii in the repeated
serial work of making throws at the target. The exercise was carried out from a two-
point starting position. Operating mode — 30 seconds of active work after 1 min of rest.
Functional state of skeletal muscles was performed at the end of each series of exercises,
and, also, every subsequent 24 hours after the exercise.

According to the results of the conducted experiment, it was revealed:

— tonic tension of the skeletal muscle is in the state of normal (by the difference in
the index in the relaxed and stressed state) during the first three series.

— beginning from the 4th series, there is a decrease in the index in the state of tension,
which is a consequence of the coming fatigue;

— refusal of work is noted after the 10th series. 24 hours after the exercise, there is a
high level of muscle tone in the relaxed state, which indicates a low level of recovery of
skeletal muscle and its unavailability to exercise;

— recovery of muscle tone to normal occurs after 48 hours.

— after the second repetition, the elasticity index of the skeletal muscle decreases,
the worst state of which is observed after the eighth repetition. In the future, there is
an improvement in this indicator, which, in our opinion, is a consequence of the activity
of recovery mechanisms. Restoration of the elasticity index to the normal level is observed
after 48 hours.

The adequate ability of the muscle to resist the changes in its shape as a result of the
action of external forces, determined by the stiffness of muscle tissue in a relaxed and
stressed state, has a negative index after the fourth repetition, which indicates the onset
of fatigue and the inability of the skeletal muscle to recover mechanical energy. Over
the next six repetitions, this indicator continues to decline. The worst indicators of this
parameter, determining the power capabilities of the skeletal muscle at a given time, are
noted 24 hours after the end of the load. Restoration of the stiffness properties of the
muscle to the normal level occurs after 48 hours. However, this time is not enough to
restore to the initial level, marked before the start of the load.

Based on the results obtained in the preliminary experiment on the quantitative
parameters of training loads, an experimental program of training sessions for the sports
season was developed and approbated.

In the course of the study pedagogical testing was conducted to study the indicators of
technical-tactical preparedness of handball players. To assess the technical preparedness,
the most informative tests were used: running a ball with a stroke of obstacles, 20 assists in
a pair and 5 throws at the gate from a line of free throws.

In the analysis of the results, significant differences were found in all the control
tests: running a ball with a stroke of obstacles (before the experiment: 58.3 + 0.7, after
the experiment: 53.6 + 0.5 (P<0,05)), 20 assists in pair (before the experiment: 1.14,8 +
0.036, after the experiment: 1.02,1 + 0.048 (P<0,05)), 5 throws at the gate from a line of
free throws (before the experiment: 44.0 + 0.8, after the experiment: 41.0 £ 0.2 (P<0,05)).

Taking into account the obtained data, it can be concluded that the level of physical
and technical preparedness has significantly increased during the period of the
experiment.
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In connection with the foregoing, it can be stated that the application of the experimental
program has a positive dynamics on the level of technical-tactical preparedness of
handball players.

Also, in addition to pedagogical research, the dynamics of the level of technical
preparedness can be judged by the percentage of victories and defeats in the playing
season (the gain of victorious games was 13 %).

Conclusions. 1. As the leading special physical qualities of female handball players of
high qualification, the leading physical qualities were singled out: coordination, speed of
execution of single movement and special endurance;

2. The main principles of programming the training process include: the use of different
options for building training sessions, which depends on the period in the annual cycle of
the training process (selective (contributing to the predominant development of certain
properties and abilities that determine the level of special preparedness of handball
players — speed or strength, anaerobic or aerobic performance, special endurance, etc.)
and complex orientation (suggest the use of training exercises that help solve several
problems).

3. The implementation of the experimental training program was accompanied by a
reliable increase in the rates of speed, strength, endurance, and indicators of the level of
technical preparedness of female handball players.

List of information sources.

1. Boupapenko, K.K. Ontummsanys TpeHMpOBOYHBIX CPELCTB FaHA00/IMCTOB Ha OCHO-
Be (pyHKIMOHATBHOTO cocTossHMA cKeneTHbIX Mbinn / K.K. borpgapenko, A.I1. Mag-
xapos, A.E. bonpapenko // Haykaiocsira. - 2016.-Ne8. - C. 5-11. (Bondarenko, K.K.,
Madzharov, A.P. & Bondarenko, A.E. (2016) Optimizatsiya trenirovochnykh sredstv
gandbolistov na osnove funktsional'nogo sostoyaniya skeletnykh myshts [Optimizing
the means of training handball players based on functional status of skeletal muscles].
Nauka i obrazovaniye - Science and education, 8, 5-11[in Ukraine]).

2. bonpapenxo, K.K. CrpykTypa TpeHNPOBOYHOIT IesATeTbHOCTH IIOBLJOB Ha OCHOBE
¢dyHKIMOHANMBHOTO cocTosHMA cKenmeTHbIX Mpi / K.K. bonpapenko, M.IO. ITana-
meHKo, VI.A. Hasapenko, O.A. 3axapuenko // Haykaiocsira. - 2016. - Ne§. — C. 12-
18. (Bondarenko, K.K., Palashenko, M.Yu., Nazarenko, I.A. & Zakharchenko, O.A.
(2016) Struktura trenirovochnoy deyatel'nosti plovtsov na osnove funktsional’nogo
sostoyaniya skeletnykh myshts [Structure of training activity of swimmers based
on the functional status of skeletal muscles] Nauka i obrazovaniye - Science and
education, 8, 12-18 [in Ukraine]).

3. bonpapenko, K.K. Onenka QyHKI[MOHATBHOTO U (HU3NYECKOTO COCTOSHMS IOHBIX
raup6onucros / K.K. bonpgapenko, A.Il. Mamxapos // Hayunsle Tpyasr HUU ¢u-
3M4eCKOil KyIbTyphl 1 criopta Pecybnukn bemapycs. — 2010. - Ne9. - C. 159-166
(Bondarenko, K.K. & Madzharov, A.P. (2010) Otsenka funktsional'nogo i fizicheskogo
sostoyaniya yunykh gandbolistov [Evaluation of the functional and physical state
of young handball players]. Nauchnyye trudy Nauchno-issledovatel'skogo instituta
fizicheskoy kul'tury i sporta Respubliki Belarus’ - Scientific works of the Research
Institute of Physical Culture and Sports of the Republic of Belarus. 9, 159-166 [in
Belarus]).

122



4. Boupapenko, K.K. V3meneHnne yHKIIMOHATBHOTO COCTOSHVS CKE/IETHBIX MBbIIII]
I0J, BO3JEJICTBMEM HANpsDKEeHHON HarpysouHoll pearenbHoct / KK. Bbonpa-
penko, A.E. bonpapenko, E.A. Kober // Hayka i ocsita. — 2010. — Ne6. — C. 35-
40 (Bondarenko, K.K., Bondarenko, A.E. & Kobets, E.A. (2010) Izmeneniye
funktsional’nogo sostoyaniya skeletnykh myshts pod vozdeystviyem napryazhennoy
nagruzochnoy deyatel'nosti [Changes in the functional state of skeletal muscles
under the influence of intense load activity]. Nauka i obrazovaniye - Science and
education, 6, 35-40 [in Ukraine]).

5. Yepnoyc, [I.A. BriomexaHn4ecKas MHTEPNpeTanys JAHHBIX MMOMETPUM CKETETHBIX
Mbi cioprcMeHnos / [I.A. Yepnoyc, C.B. Illnnbko, K.K. bongapenko // Poccuitckuit
XypHa 6romexaHuku. — 2009. — Ne1(43). — C. 7-17 (Chernous, D.A., Shilko, S.V. &
Bondarenko, K.K. (2009) Biomekhanicheskaya interpretatsiya dannykh miometrii
skeletnykh myshts sportsmenov [Biomechanical interpretation of the skeletal muscle
data of athletes]. Rossiyskiy zhurnal biomekhaniki - Russian Journal of Biomechanics.
1(43), 7-17 [in Russia]).

OCOBJ/IMBOCTI IHTEPITIPETAIIII EIEKTPOKAPIIOTPAMMU
Y CIHOPTCMEHIB BIICOKOT KBATI®PIKAIIIT

Menosens O.1.

Xapxiecvkuil HauioHanvHULL MeOUUHULL yHigepcumem
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Anotania. [locmif>keHHs CIpsMOBaHe Ha BUABJIEHHS YacTOTH BiIXMJIEHDb Ha eJleK-
TpOKapyiorpamMi Ipy HpOBefeHHi MOIMNOIEHOTO MENUYHOTO OOCTEXEHHsS y CHOp-
TCMeHIB BUCOKOI KBami¢ikalyil, 4ieHiB 30ipHux koMaHy Ykpainu ta ix pesepsy. [Ipose-
[I€HO aHa/li3 OTPMMAHMX JAHUX Ta BY3HAYEHI LIUIAXY ITOJA/IbIINX JOCTIKEHD.

Knrouosi cmoBa: enekTpokappiorpama, gisuyHe HaBaHTaXeHHsI, CIIOPTUBHE ceplie,
CIIOPTCMEHMN.

Bceryn. TpuBami BMCOKOI iHTEHCMBHOCTI AMHAMiuHI HaBaHTa)XXeHHS BUK/IMKAIOTb
IIeBHI 3MiHUM B CepLeBO-CY[IMHHIN cucTeMi crioprcMeHa. Taki 3MiHM B CIIOPTUBHIN
Me[VLVHI NPUITHATO Ha3WBaTU «CIIOPTUBHUM cepLeM». «CIOPTUBHE Ceplie» Xapak-
TepPU3Y€ETbCS NEBHUMM eleKTpoKapaiorpadiyHumy 3MiHamy, sKi IOB’sA3aHi 3 aKTUBI-
3aniero ¢isionorivHMX MexaHi3MiB ajanTarii Ta CTPYKTYpHUMU 3MiHaMM B MiOKapfi.
ExonoMmizanis po6otu cepiis BifbyBa€eThCs 3a paXyHOK Opaankappii, ckopoueHHs $as3u
IIBJIKOTO BUTHAHHS KPOBI, IIO/JOBXXEHH A TPUBAIOCTI AiaCTOMN, 30i/IbIIeHHS PO3MIipiB i
00’eMiB ITOPOXKHMH ceplis, TinepTpodil cTiHOK miBOro moyHo4YKa. YacToTa BUABIEHHSA
BigxmieHb Ha enekTpokapzpiorpami (EKT') y cmoprcmenis cranoBuTb Bif 40 % 0 60 %.

Cep1ieBO-CyVHHI 3aXBOPIOBaHHS € FOJIOBHOIO IPUYMHOIO PANITOBOI CMEPTIi B CIIOPTI.
[TopyuieHHs pUTMY i IPOBITHOCTI B CepIieBOMY M s3i HOTPeOYIOTh KPOIIITKOTO aHaJIi-
3y U1 BUPpILIEHHs CKIafHoOI 3amadi mo pmdepennianii disiomoriunoi agamranii ta
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