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- The study is to défine the use of the technigue-tactical. actions by the best fencers in lhe world at. major-. evem‘.s of
the season what will identify current tendency of foil fencing. The.task of work is to establish quantitative assmmem
Jor the technique-tactical actions of highly-skilled foil fencers in the main competition of season, The mfarmat:an on
volume, effi ciency and effectiveness of basic attacks, parries with ripostes and counter attacks of. higWIed  fencers.
These results provide a basl's Jor the development cy" programs qf !echmque-tactical training in all Phases of sports

perfect:on
Key words Jencing, high qual ified jb:l jéncen, technfque-tact:cal actions:

vanmuxis-m 8 m M Po6omy npUcAAYeno. emauenmo auxopucmmma mexmxo-mamnuumcr

Qiit Kpawumy panipucmamit cimy Ha OCHOBHIX IMAZOHNAX CE30NY, W40 Oacmb IMOZY GUABUMY CYHacHi mendenyil pos-
eumKy Gexmysanns Ka panipax. 3aedannz po6omu NORRZAE Y GUSHAUEHN KinbKicuOl oyinxu mexuixo-maxmussux it
exmyeanviuxis eucoxor xeam’quamr Ha Z0ROGHILX IMUZANHAX Ce30Wy. TIpedcmaanena ingpopmayia npo 06’em; eghex-
mugnicme ma pﬁynbmamuem’cmo SUKOPUCIMANNR OCHOSHUX amaK, Saxucmig i3 eidnosidsamu i sycmpiywix vanadie
BUCOKORSARIHIKOGANUMY panipucmamu. Ompumani pesyRomanmu Modicyme cmamu mdrpynm onR paspoﬁxu npozpam
mExHixo-Maxmuiiol RideomoeKH BA 6CIX EMAanE CROPMUBHO20 B00CKORAREHNA.

Krsouost ciosa: pexmyeanns, panipucmu sucoxor xeamq‘)max;ﬁ mexnmo-maxmuvm 01).

KOB-PANUPUCHIOs G6ICOKON KEaaw xa &u. Pa6oma nocaxu;eua onpedenenwo UCNORLIOGAHUR

mexnuxo-maxmmem:x deiicmguti AYNUIUMY DANUPUCIIAMY MUDA HA OCHOBHBIX COPESHOBANURX CE30N, ¥MO NO3BOAUM
aLiAGUML COBpEMENNbIe mendenyuy paseumun Qexmosanus va panupax. 3adava paboms: cocmoum @ onpedenéutu
KOAUNECMEEHHON OYEHKIU MEXHUKO-MAKMUYECKUX Oelicmeuil (HexmosarsuuKos ucokoi Keanupuxayuy Ha 2nasNKx
copesnosanusx cesona. lpedcmasnena ungopmayun 06 obvéme, spdexmusnocmu u pesyrmamusnocmu Ucnone:
306QRIA OCROBHBIX AMAK, 3AUUM C OMEEMAMIU U GCMPEYNBIX HANGOeHUL eucoxoxaanudmuupoeannm panupucmamy,
TTonyyeuneie pesyrbmamt MOZym CmMantb 0CNO80H N paspa6amxu NPO2PaMM MEXHUKO-MAKMUYECKOT NOA2OMOGKY Ha

écex Imanax CRoOPMUBHO20 COBEPUIERCMBOBARUR.
Kniouesste crosa: pexmosanue, panupucmut 85COKOU KEANUPUKAY UL, MEXHUKO-MAKMULECKUE JeUCMEUR.

VITK 796.015.134 -  Ywy Livinenko
Modern Approaches to Modelling of Motor Action Technique
in High Performance Sport

National University of Physical Education and Sports of Ukraine (Kiev)

Introduction. In most sports, the incréase of athletic performance is 1argely due to the improvement of
sport and technical skill [3, 10].

At present this process is closely related to the development and implementation of more effective and
efficient models of sports technique into the training process [7 8] A method of modellmg is wndely applied
in sports practice for solving this problem. _

There are many definitions of the term «modellmg» in scientific literature. ln its broadest sense, the
modelling can be defined as a study of the objects of cognition, which involves the construction and study of
models of real objects, processes. or phenomena in order to obtain an explanation for these phenomena, as
well as to predict the phenomena -of interest to the researcher. Currently, a lot of data on the development of
models of sports technique is accumulated. However, the question of systematization and generalization of
the main trends and approaches of modelling techniques of motor actions, and finding the most popular
among them is still atiracting the interest of scientists.

The aim of the study was to present the main dlrecnons and approaches of modelling of sports

technique based on the literature data. | ‘
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Methods of investigation: To address this goal, we used the method of analysis and generalization of
data of specialized scientific and methodological literature and experience of best practice.

Results of investigation and discussion. The data of specialized scientific and methodological
literature suggests that at present there is no single classification of modelling approaches. As noted by some
experts [1, 2, 6] classification can be carried out by using the characteristics of the models, the nature of the
simulated objects, and the application areas of modelling.

For example, the author [6] notes that the simulation may have a mental or material nature, and
therefore encourages all kinds of modelling in sport-educational practices to be divided into three main
groups: mental ideal-theoretical modelling, material realistic and practical modelling, and aggregation
modelling. At the same time, each group consists of appropriate methods of modelling. These methods
include: visval modelling (mental images, hypothesis); symbolic modelling (biock diagrams, flowcharts,
graphs and graphic plans, schedules, biocharts, etc.); mathematical modeiling (perform the function of
forecasting and calculating the likely parameters of exercises with new properties); prototype modelling (to
test hypotheses or theoretical positions); physical modelling (reflection of physical similarity of processes);
analogue digital (mixed-mode) modelling (based on the isomorphism of mathematical equations); simulation
(the creation of a simulation model in the form of a computer program); computer modelling.

It should be noted also that the most frequently used in practice is modelling of motor actions technique
based on a comparative biomechanical analysis of sport movements in athletes of different skills, which
involves the use of so-called discriminative features, i.e. those which change regularly with increasing
sportsmanship and differ in athletes of different skills {3].

Regardless of the modelling method, the process must be constructed according to the criteria of
similarity. It should also be guided by a particular algorithm of modelling. R. Balireich , W. Baumann, 1996 [
recommends to divide the modelling process into three main steps: formulation of the problem, development
of the model, its evaluation and simulation. In addition, the author notes that for modelling it is necessary to
define the concept and form of the model.

However, as shown by the literature data, scientists in the process of their own experimental work use
by themselves and recommend to others 10 use a particular way of modelling, considering it the most
effective. Examples of successful use of certain modelling methods are presented below.

For example, in gymnastics when performing a variety of jump elements athlete is subjected to heavy
loads that largely responsible for the premature wearing out of inter'f\rticular cartilages, one function of which
is to reduce the impact. In this regard, the definition of internal loadings in athlete motor system arising at the
time of landing, according to K. Gruber, H. Ruder, J. Denoth, K. Schneider, 1998 [4], is one of the important
tasks of biomechanical studies. The solution to this problem the authors see in the possibilities of computer
simulation. Their believe that the accuracy of calculations depends on the correctness of construction of the
mode! which represents the athlete’s body. '

To determine the internal forces acting on the athlete’s body at the time of landing, and for the
calculation of the model, the authors used a special kind of direct dynamics. This kind of analysis involves
the development and introduction of a system of mathematical equations to determine the torques in the
joints and the support reaction. The accuracy of the information obtained were determined by comparing and
multiple «adjustment» of simulated motion to observed execution of motor actions (Fig. 1).

Fig. I. Comparison of the model with the real performance of motor actions by gymnast [4]

According to Khaled M. Zahran, 2003 {5] the use of computer simulation in the practice of athletic
training of weightlifiers is one of the most promising ways to increase and improve sports equipment. The
author notes that the technique of each specific competitive exercise is individual. It is fargely determined by
the body size and several anthropometric data of athlete, which means that such important biomechanical
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characteristics of sports technique as the trajectory of the athlete’s centre of mass and the bar in the sagittal -
plane will also be unique. Therefore, the solution of this issue carried out by, means of obtaining quantitative
indices of competitive exercise performance using optical and optoelectronic registration systems,,followed
by the computer simulation (Fig. 2). ) " -
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Fig. 2. Biomechanical model of the «weightlifter-barbell system» {5]

The authors [9] believed that one of the best ways to describe the technique of motor actions of athlete
as an autonomous system is their presentation in the form of a system of differential equations. On the
example of gymnastic exercise (back giant) by using the method of optimal control of dynamic systems,
namely the method of local variations, the authors presented the most effective technique of the exercise
under study.

In the study of race walking technique [3] it was found that the locomotor act may be carried out by the
method of repulsion and attraction/repulsion from the support. Justifying an experimental model of race
walking technique by the method of attraction/repulsion, the author notes its advantages over other known
methods. In particular, there is no braking phase in the motion of the body center of mass in the horizontal
component of support reaction when walking by the method of attraction/repulsion (Fig. 3).

Fig. 3. Vector plot of resultant suppori reaction when walking by the method
of repulsion (A) and attraction/repulsion (B} {3]

Conclusions. Most researchers have no doubt ‘on the need for modelling of sports technique, in
particular technique of physical exercises, in sports training. Modelling method is widely used in sports
practice that allows to expand understanding of the phenomenon under study, as well as make adjustments
and changes in educational-training process.

Currently, a number of authors proposed various classifications of modelling methods of sports
technique. Although there is no unified classification, expert opinion has no contradictions on the subject,
but only complement each other.
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The literature data revealed that across a variety of different methods of sports technique modelling,
some of the most recent and most popular methods are simulation and computer modelling. Their use make
it possible to carry out comparative biomechanical analysis with subsequent development of average group,
qualification, and individual models of sports technique.
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Annotations

Improvement of sports and technical skill is connected with development and introduction in educational and
training process of the most rational samples of sports technique. Dug out there is a question of ordering and
generalization of the main directions and approaches of technique modeling. A research objective is 10 present the main
directions and approaches of sports technique modeling on the basis of special literature data. It is established that
now there is no uniform classification of modeling types. Ways of modeling it is necessary {o carry to the most
widespread are evident, symbolical, mathematical, natural, physical, analog-digital, :mctarmg, computer. =

Key words: modelling, motor action, technique.

IOpiii Tumeunenxo. Cyuacui nioxodu 0o m 10CANUNR_MEXHiKY Oifi v cnopmi susix docazne
Yoockonanenns cnopmueno-mexnivnol maiicmeprocmi noe'azane 3 popobkoio i ynpoeadnceniam y nagyansho-mpe-
Hyéaabnuii npoyec nalbinbw payionansiux 3pasxie cnopmuenol mexuixu. Bidpumum anumacmocs numanns cucme-
Mamusayil ma y3a2aAbHEHRA OCHOGHUX RANDAMIB § niOX00i6 MOJenosanna mexuiruy. Memg dpenioxcenns — na nidcmasi
oanux cneyiarenol nimepamypu npeocmasumy OCHOBKI Hanpsmu ma nioxoou Modemoaanus CNOpMueHOY mexmixu.
Yemanoaneno, wo co0200Hi He icHye €ounol kracugivayii éudie modemoeannn. flo nau6mma ‘noutupennx cnocobie
MOOEMOBANHA CO GIONECMU HAOUNE, CUMBORINHE, MameMamuyHe, Hamypre, Gizuung, aua.nozo-qmbpoce imimayiiine,
Komn'omepne.

Knwouosi crosa: modemosanns, fyxoea disn, mexnixa.

uii JTtimests ERNBIE NOOX00B MOONUPOSTRUR MeEXNUKY dguzamensusy delicmenii & cropme
guicuux_docmudicenuil, COBEPUICHCMEO8aNUE COPIMUBHO-MEXHUNECKO20 MACTEPCMEA CéA3aN0 ¢ paspabomxoti U

enedpenuem 8 yuebro-mpenuposoynsiii npoyecc naubonee payuonanvruix obpaiyoe cnopmuenoti mexwuxu., Ompsimvim

ocmaémca 80npoc cucmemamuzayuu u 0600uenun OCHOGHLIX HANPABREHUl u NOOX0008 MOOERUPOGANUR MEXHUKY.

Lenw uccnedosanus ~ na OCHOBANUY OAHNBIX CREYUARBROTI RUMEPAMYPb npedcmasumy OCHOBHYIE HANPAGAEHUR U NOO-

X006 MOORIUDOGAHUR CROPMUBHOLI MEXHUKY. YCMAHOBAENO, Ym0 & Racmosiyee 8PEMR He Cyujecmeyem edunoli knaccu-

urayuu 6udos modenuposanus. K naubonee pacnpocmpanénsuim cnocobam Moderuposanis cnedyem omuecmy Ha-

2NAOHOE, CUMBOMIHECKOE, MAMEMAMIUNECKOE, HAMYPHOE, PUIUYECKOE, GHAR020-YUDPOBOE, UMUMAIUOHHOE, KOMNBIOMEPHOE.
Knwouesme cnosa: Modenupoeauye, osuzamenvhbie Oeticmenn, mexnuxa.
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