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SPECIAL PERFORMANCE CONTROL IN TAEKWONDO (POOMSAE)

In connection with the changes in the rules for conducting WTF Taekwondo competitions (poomsae) and the criteria for
evaluating the effectiveness of competitive activity, there is an urgent need to develop methods for controlling special endurance and
ways to improve it. To date, there are several referee systems that allow you to conduct taeckwondo (poomsae) competitions and
carry out the most accurate analysis of competitive activity. Each of the electronic systems has its own distinctive features. In
accordance with these coaches and athletes, it is necessary to choose the most effective way to build the training process, as well
as its nature, in accordance with the specifics of the competition on a particular judging system. The purpose of our study is to
develop methods for controlling special endurance in tackwondo and ways to improve it. Research objectives: 1. To reveal the
characteristics of the development of endurance, and in particular in taekwondo; 2. To study the nature of compeltitive activity in
taekwondo (poomsae) 3. To develop a methodology for evaluating special endurance and determine its effectiveness; 4. Develop
recommendations for improving special endurance in tackwondo. The article presents the structure and content of competitive
programs in taekwondo (poomsae), on the analysis of which some coefficients of special endurance of athletes were developed.
Conclusions: Using these methods to improve special endurance allowed us to improve the quality of performance of athletes of
the national team of Ukraine in taekwondo (poomsae) at the World Championship 2018 and European Championship 2019 and win
victories in certain types of programs.
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Koweee 0. C. KoHmponb cneuyianbHoi eumpusanocmi e mxekgoHAo (nymce). Y 363Ky i3 3miHamu npasusn
npogedeHHsM 3MazaHb ho mxeksoHA0 BT® y nymce i Kpumepisix OUiHKU egheKkmugHOCMI 3vazanbHoi OisabHoCMI 3'aguracs 2ocmpa
HeobxiOHicmb 8 po3pobui MemoduK KOHMPOMKO cheujanbHoi eumpuganocmi | wisixie i edockoHaneHHs. Mema Hawo20
docnidxeHHs nonisizae 8 PO3Po6LI MeEMOOUKU KOHMPOTO CheuianbHoi eumpueanocmi 8 mxekgoHOO i winisixax il 800CKOHANEHHS.
3aedaHHs docnidxeHHs: 1. Poskpumu ocobrugocmi po3gumky eumpuseanocmi, a 3okpema 8 mxekeoHdo; 2. Busyumu xapakmep
3MazasnbHOI disbHocmi 8 mxekgoHAo (nymce); 3. Po3pobumu memoduky no ouiHui cheuianbHOi eumpuganocmi i eusHayumu ii
eekmusHicmp; 4. Pospobumu pekomeHOauii no 800CKOHaNEHHI0 cheujanbHOi eumpuganocmi 8 mxekeoH00. BUCHOBOK:
BukopucmanHs daHux memodie 800CKOHaneHHs1 cneujanbHoi eumpusanocmi darmo 3mogy hidsuwumu siKicms  eucmyny
cnopmemeHam 36ipHoi komaHOU YkpaiHu 3 mxekgoHO0 (nymce) Ha Yemnionami Ceimy 2018 ma YemnioHami €eponu 2019 pokige ma
3006ymu nepemoau y negHUX 8udax npozpam.

Knroyoei cnoea: sumpuganicms, mxekgoHA0, nymce, 3mazasbHa OisiibHiCMb, KOHMPOJTb.

Koujeee A.C.. Konmponb cneyuanbHOU 8bIHOCIIUBOCMU 8 MXEeK8OHAO (Nymc3). B c8a3u ¢ usMeHeHuUsMU npagun
nposedeHuemM COpegHoBaHuUll no mxakgoHO0 BT® (nymc3a) u Kpumepusix OUEHKU 3ghehekmusHOCMU COpesHo8amenbHOU
OessimenibHOCMU nosiguiacs ocmpasi Heobxo0uMocmb 8 paspabomke MemoAUK KOHMPOSIS cheyuasnbHOU ebiHocusocmu U nymed
ee cogepwieHcmeosanus. Llenb Hawezo uccnedoeaHusi cocmoum 8 paspabomke MemoOUKU KOHMPOMS cheyuasbHoUl
8bIHOCAIUBOCMU 8 MX3KBOHOO U NymSsiX ee cosepuieHcmeosaHus. 3adayu uccnedosaHusi: 1. Packpbimb 0cobeHHOCMU pasgumust
8bIHOC/IUBOCMU, @ 8 YaCMHOCMU 8 MX3K8OHOO; 2. M3yqyumb Xapakmep copesHosamesbHoU 0esmenbHOCmU 8 MX3K8oHA0 (nymca)
3. Paspabomamb MemodQuKy no oueHke cneyuanbHol 8bIHOCIUsOCMU U onpedenums ee aghgekmusHocms, 4. Paspabomamb
peKomMeHOauuU No COBEPWEHCMBOBAHUIO CheyuarnbHOU 8bIHOCIUBOCMU 8 MX3KeoHA0. Bbigodbl: Vcnonb3ogaHue OaHHbIX
mMemo008 COBEPWEHCMBOBaHUS CneyuanbHOU 8bIHOCIIUBOCMU NO38OMUMO NOBbICUMb KAa4ecmeo 6bICMmYNseHUs CNOPMCMeHo8
cbopHoll KoMaHObI YkpauHbi no mxakgoHA0 (nymca) Ha YemnuoHame Mupa 2018 u YemnuoHame Egponbi 2019 u o0epxamb
nobedsi 8 onpedesneHHbIx 8Udax npozpamm.

Krtouesnble crosa: 8bIHOCIUBOCMb, MX3KBOHAO, NYMC3, COPegHOBamerTbHasH 0esiMesibHOCMb, KOHMPOSTb.

Problem statement and analysis of recent publications. The current level of sports development places high demands
on the training process of high-class Taekwondo players. Further improvements can be made by refining known and finding new
ways of training [1, 2, 4].

It is known that a high level of physical fitness is one of the main conditions that determine an athlete's athletic skill. In
particular, endurance largely determines the effectiveness of both training and competitive activities [3, 5, 6]. When improving
endurance in taekwondo, it is necessary to be guided not only by the knowledge of the corresponding physiological mechanisms, but
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also to take into account the specificity of the sport.

Given the change in the rules of the competition and the evaluation of the effectiveness of competitive activity, the
specificity of the development of special endurance steadily tends toward difficult coordination and speed. For example, a year or
two later, only the basic elements of the program were evaluated and the complex-coordinating, high-speed component of the
program was not taken into account; now, with the advent of electronic devices, the whole structure of the program of performance of
athletes is determined, both in individual and team competitions, depending on age categories of athletes. Thus, there is a need to
focus the training process, and in particular the development of a technique for controlling endurance [2, 6, 9].

Today, there are several refereeing systems (Ubi Spo (taekwon soft), Dae-Do, KP&P that allow to hold competitions of
different levels in taekwondo and to carry out the most accurate non-subjective analysis of competitive activities [1, 2, 8, 9].
Electronic systems have their own distinctive features for scoring points, and an important factor is the number of judges in the
referee team and their position in relation to the competing athlete. Accordingly, coaches and athletes need to choose the most
effective way to build the training process, and in Ukraine, while competitions are held only on the amateur system, which generally
simplifies the outcome of the athlete's performance, but does not give a valid assessment of his performance, all this gives an
approximate model of competitive activity, but not gives the whole character of the athlete's readiness.

The overall difference between the different refereeing systems is the way in which the total or final score for the athlete's
performance and his demonstration on the screen is calculated, taking into account the number of judges in the refereeing team.
This, in tumn, constantly makes some adjustments to the system of training athletes and their competition programs, in which the
paramount is the display of special endurance.

Special endurance is one of the most important physical qualities of an athlete - a taekwondo player. Due to this quality,
the athlete can last from 30 seconds to 1.30 minutes (when performing traditional poomsae time of performance lasts from 30 to 90
seconds, and in free performances 60-70 seconds), without reducing endurance to perform different combinations of strokes and
protection [2, 4, 7, 10]. The experience of leading coaches and professionals has shown that endurance is given much attention in
the training process, but control methods are limited only by competitive assessments. Therefore, we have made an attempt to
develop a technique for assessing the special endurance of Taekwondo players and ways to improve it. Existing methods for
determining the level of special endurance and the way to improve it, described in the works of V. Platonov, M. Godika and other
authors are designed mainly for the fighters of free and Greco-Roman style [6]. In taekwondo (Poomsae section) no such studies
have been conducted.

Analyzing the movements of the taekwondo player, it is easy to note that many of them refer to the zones of maximum and
submaximal as well as high and moderate power. It is known that the main source of energy for muscle contraction is adenasine
triphosphoric acid (ATA) [3, 4, 6].

ATP resynthesized is carried out at the expense of energy produced by chemical reactions both with and without oxygen.
In other words, ATA resynthesized is carried out at the expense of both aerobic and anaerobic mechanisms of energy supply of
motor activity [3, 4]. Anaerobic energy mechanisms are essential in short-term high power spurs [6]. Aerobic mechanisms play a
major role in prolonged operation of relatively low intensity and during recovery after exercise. In Taekwondo, these endurance
mechanisms are complex.

The relative brevity of the performance, the high intensity, the presence of a large number of dynamic moments - all this
requires a high level of anaerobic performance. At the same time, the ability to quickly recover during the performance, between
rounds of competition — is determined by aerobic performance. Thus, the effectiveness of competitive activity is largely determined
by the perfection of anaerobic and aerobic mechanisms to ensure specific motive activity of the taekwondo [7, 9].

Despite the wide variety of tools used to improve special endurance, the most effective is the simulation of training
performances with maximum load, in which the mental stress allows you to approximate their intensity to competitive [4, 5, 6, 10].

The purpose of our study is to develop a technique for the control of special endurance in Taekwondo and ways to
improve it. Objectives of the study: 1. To reveal the features of endurance development, and in particular in taekwondo; 2. To study
the nature of competitive activities in Taekwondo; 3. Develop a methodology for assessing special endurance and determine its
effectiveness; 4. Develop recommendations for improving taekwondo endurance.

Communication with scientific plans, topics. The work is carried out in accordance with the RW Joint Plan in the field of
physical culture and sports for 2016-2020 on the topic "Historical, organizational, legal and theoretical and methodological bases of
training athletes in non-Olympic sports", state registration number 0116U003008.

The following research methods were used in our work: 1. Study and analysis of literary sources; 2. Pedagogical
observation; 3. Pedagogical experiment; 4. The method of expert assessments; 5. Pedagogical testing; 6. Mathematical and
statistical processing and analysis of the results.

Outline of the main research material. We developed a technique for assessing the special endurance of a Taekwondo
player while performing a poomsae based on the calculation of some performance indicators that are performed in accordance with
the Rules of Competition [1, 2, 7].

Testing was conducted both in training conditions and in competition conditions. In training and competition conditions, the
complexity of the performance program was determined by peer review through a refereeing program. The evaluation of the athlete's
demonstration performance was calculated by 5 to 7 experts (judges) with some qualifications.

The structure of the performance of the athlete consists of some mandatory and auxiliary elements such as: jump with a
kick to the side, the number of direct kicks in the jump, the number of degrees in the turnover when performing a kick, a sports track
that includes kicks from sports taekwondo and acrobatic exercises with kicks in the jump [2, 7].

In our case, the technique for determining endurance consisted of counting program elements by the following five
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indicators, such as the number of strokes, legs, and the number of traditional postures, steps and jumps. According to expert
estimates, the group average was 50 items when executing the program.

Pedagogical observation and the method of expert assessment allowed us to formulate a formula for determining the
coefficient of endurance (SEC):

SEC = TNE / 5x50

Where, TNE is the total number of elements

5 - The number of basic elements

50 is the group average

The coefficient of endurance is determined by the following range of scatter:

>0.1-low

0.2-0.5 - average

0.6-0.9 - high

<1 —maximum

This gave us the opportunity to evaluate the level of expression of special endurance of athletes and to identify ways to
improve the quality of the training process to meet the objectives of the study.

In our study, high qualification athletes, members of the national team of Ukraine on Poomsae participated. The
quantitative composition of which consisted of 7 athletes of groups of higher sportsmanship with experience of training work more
than 8 years. To compare different indicators of competitive activity, we analyzed the strongest athletes, Taekwondo, finalists of the
2018 World Championship, a total of 8 people.

The special endurance of the group was 0.4-0.5, which is the average level of SEC. World-level athletes show a much
higher (0.7-0.8) special endurance rating, enabling them to achieve higher results in top-level international competitions (p> 0.05).

A high level of endurance is a leading factor in achieving high athletic performance, but a decisive factor in this is the
content of the competitive program performed by the athlete.

Given the latest trends in refereeing, the importance of the competition program is increasing every year, as a well-trained
athlete with a weak program will show a low result as well as a weak athlete with a complex performance program. There must be a
golden mean in everything to reflect the athlete's capabilities and the complexity of the program.

Therefore, analyzing the performances of the strongest athletes, we tried to develop another indicator that reflects the level
of special endurance, and more precisely the motor density of the program.

The motor density of the program is calculated as follows (MDP):

MDP = TNE / 60

Where, TNE is the total number of elements

60 - Duration of the performance (sec)

The motor density of the program is determined by the following range of variation:

>1-low

1-1.5 - average

1.6-2 - high

The analysis of the motor density of the programs made it possible to conclude that the leading sportsmen of the world in
their programs have indicators of motor density of 1.6-1.8 while in our athletes this indicator is equal to an average of 1.4 (p> 0.05).

Indicators of the athletes' endurance, as well as the motor density of the competition program, suggest that this problem is
urgent and requires approaches to its improvement. If these two indicators are not taken into account, it will be very difficult to control
the training of athletes, and also casts doubt on the effectiveness of competitive performance.

To increase the level of endurance there are many methods and tools used in sports practice, but it is necessary to take
into account the specificity of the sport and the coefficients mentioned above. So, in our opinion, interval-circular and competitive
methods are the most effective. Examples of using these methods are the following techniques: The inter-circular method is used as
a sequential execution of the performance programs or compulsory elements in a circle with different rest intervals, which will
increase the special endurance and reflect the rhythm of the structure of the program itself. The competition method is characterized
by the performance of programs of competition in competitive conditions using the judging systems and calculating the coefficients
mentioned above. Also, this method increases the motivation of athletes and their competitive result, promotes mental stability and
concentration on the implementation of certain elements of the program.

Conclusions: 1. At present, the theoretical basis and the rich experience gained in using various methods of improving the
endurance of special endurance of high-class athletes, whose use will significantly increase the efficiency of the training process; 2.
The technique we have developed to control the special endurance combined with the analysis of competitive activity can be fully
used by trainers in the training process in taekwondo, taking into account the different systems of competition. 3. The use of these
methods of improving endurance has made it possible to improve the performance of athletes of the national team of taekwondo at
the 2018 World Cup and 2019 European Championships and to win certain types of programs.

The prospect of further research is related to the correction of athletes training programs aimed at increasing competitive
activities in Taekwondo (Poomsae).
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Kpueoe'sz K. O.

Mazicmp kaghedpu 6io6e3neku i 30opoe’ss N0OUHU
HauioHanbH020 mexHiYHO20 yHieepcumemy YkpaiHu
"Kuiecbkutl nonimexuiyHuti incmumym im. leops Cikopcbko20"
nunsna 0. 0.

KaHOudam Hayk 3 (hi3u4HO20 8UX08aHHSI mMa cnopmy,
doueHm, doyeHm kaghedpu biobezneku i 30opoe’s NoAUHU
HauioHanbH020 mexHiyHO20 yHieepcumemy YkpaiHu
"Kuiecbkutl nonimexniyHuti incmumym im. leopsi Cikopcbko20”

CYYACHI Maxoau Ao oI3uYHoi TEPANI QITEA MONOALLOrO LKINIbHOIO BIKY 3 KOMBIHOBAHOIO
NNOCKOCTOMICTIO

[MposedeHo 0enad nimepamypHux Oxepen 3 numaxHs isuyHoi mepanii 0imeli MOIO0W020 WKIMbHO20 BiKY 3
kombiHogaHot  niiockocmonicmio.  OkpecrieHa nocmaHogka npobrnemu  00CniOKeHHs, HadaHO aHamia ocmaHHiX nybnikauil
nposidHux haxisyie 8 eanysi ¢hisuyHoi mepanii 3 OaHo20 numanHs. CchopmynboeaHO mMemy ma 3ag0aHHS OOCIIOKEHHSI.
PospobrnieHo komniiekcHy npozpamy ¢hiduyHoi mepanii Ons dimeli 3 KOMBIHOBaHOK NIOCKOCMONICMIO, SIKa BKMtoYana: flikyeanbHy
eiMHacmuky, chisiomepanito, nikysanbHUll Macax ma cyyacHi Memodu, KiHesiomelinysaHHs, mexHidHi 3acobu. [Ipospama
8iOHOBMEHHS byia cnpsiMOBaHa Ha 3MIUHEHHS M'S3080-36'93K08020 anapamy Cmon, ympuUMaHHS 8 NPasuiibHOMY NOMOKEHHI iX i
adanmauii 00 Qi3u4HUX HaBaHMaXKEHb.
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